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1.1 General Workplace Health and Safety 
 
 
 The Workplace Health and Safety Act (1995) sets out the laws about 

Workplace Health and Safety for all workplaces, workplace activities and 
specified high risk plant. The Electrical Safety Act (2002) sets out the laws 
covering electrical safety. Nothing in this document is designed, in any way, to 
undermine the authority of the Acts. 

 All reasonable care must always be taken to ensure the plant is without risk 
to the health and safety of personnel operating and maintaining plant and 
equipment.  

 Employers have an obligation to ensure the workplace health and safety of all 
personnel at work. 

 It is employer responsibility to ensure that all persons entering or working on 
the premises use appropriate personal protective equipment.  

 Personal protective equipment includes gloves, safety glasses, hard hats, ear 
protection, safe foot ware and, where necessary, specialist protective clothing 
for hazardous areas. 

 Any item of equipment should always be isolated before maintenance or 
repairs commence to ensure that inadvertent operation of the item does not 
result in risk to the health and safety of any person.  

 Where the item is isolated, any total or partial shutdown should not allow a 
hazardous situation to be created.  

 Where the item cannot be isolated, another person should be stationed at the 
controls of the item and an effective means of direct communication should 
exist between the persons carrying out the maintenance and the person at the 
controls. 
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General Operating Principles 

 

 All persons working the premises must be qualified Electrical Engineers or 
electrical trades persons capable of performing the required tasks 
competently. All personnel must also be familiar with plant and equipment.  

 Adequate information, instruction, training and supervision must be provided 
to enable personnel to perform work without risk to health and safety. 

 Work in an orderly way. 

 Plan work in advance to avoid hazardous situations.  

 Warn others of any hazards. 

 Make inquiries before starting work, particularly on any unfamiliar 
installation or equipment. 

 Before any work begins ensure that any instructions received or given are 
fully understood. 

 Concentrate on the task on hand.  

 Do not distract others or allow yourself to be distracted by foolish actions. 

 Work from a safe and convenient position that provides a maximum working 
space that you do not have to over reach, you cannot slip, trip or stumble and 
so endanger yourself and others. 

 Keep the working area tidy and free of unwanted materials and equipment. 

 Use insulated tools where possible. 

 Inspect tools and equipment regularly and ensure that any necessary 
maintenance is carried out. 

 Keep yourself in good health.  

 Do not work if ill or over tired, to the extent that your concentration, 
movement or alertness is affected. Illness or fatigue can endanger yourself 
and others. 
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1.2 Project Overview 
 
Contract BW70103-05/06 was for the manufacture and testing of one (1) new 
pump station switchboard for SP232 Beanland Road Middle Park. 
 
Equipment provided by SJ Electric ensures safe and efficient operation of the 
pump station. Equipment supplied and installed by SJ Electric includes: - 
 

 Switchboards 

 Disconnect Box 

 Compressor Switchboard 

 Field Wiring 

 Instrumentation 
 

 
The switchboard incorporates the latest technology in motor control, power 
monitoring, and instrumentation. It is important engineers, technicians and 
operators are familiar with the equipment installed before attempting any 
adjustments, modifications or maintenance.    
 
The following Sections of this manual contain a comprehensive description of all 
equipment supplied, by SJ Electric. It is recommended that this manual be 
referred to before carrying out any work on any equipment.  
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1.3  Plant Maintenance 

 
To ensure proper operation of the plant the following should be observed: - 
 

 The plant should be kept clean and tidy at all times. Not only is this of 
aesthetic value, it extends equipment life. 

 Check that all plant and equipment is operating correctly. Correctly operating 
equipment promotes overall plant efficiency. 

 All items and areas of equipment should be hosed down and cleaned 
regularly. 

 

WARNING 
 Avoid directly hosing any drive motor or electrical item. 

 

 
 All maintenance, service, modifications and significant deviations from 

Normal operating conditions should be recorded in the Plant Service Log  

 After a month of operation, check the tension of all bolts associated with the 
plant and thereafter periodically. Bolted connections on painted surfaces can 
loosen due to thinning of the paint underneath the bolt head-bearing surface. 
Motor mounting bolts and other bolted connections subjected to vibration 
should be periodically checked for loosening. 

 

WARNING 
 Before starting work on any item ensure that the power supply is 

isolated, tagged off, and the item cannot be started. 

 
 The importance of preventative maintenance cannot be over-emphasized. 

Regular maintenance and suitable care of the equipment will ensure a long 
and reliable service life of the equipment. 

 Many stoppages can be avoided by following the recommended maintenance 
procedures. Do not wait until you hear the grinding of equipment that has 
broken down. If you see any item wearing down, replace it, before it causes 
damage to other associated items. 

Page 7 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



Page 5 

                                                                                                                                             20/04/12 

 
Preventive Maintenance 

 

Maintenance procedures recommended to extend switchboard life are 
outlined as follows: - 
 

 Switchboard exterior should be regularly wiped down with a solvent 
base cleaner such as “Spray & Wipe”. This will ensure longevity of the 
powder-coated surface. 

 Accessible areas like distribution boards and motor starter panels 
should be cleaned with a vacuum cleaner to remove dust and foreign 
matter.  

 PLC panels should be maintained as dust free as possible. Dusting with 
a dry rag is recommended - taking care not allows dust inside the I/O 
modules or processor. 

 When removing or installing PLC modules care should be taken to 
ensure that power is turned off to the rack before modules are 
removed or installed. 

 Connections and efficient operation of circuit breakers, contactors and 
isolators should be checked every 12 months - especially where 
connected to busbars. 

 Busbar connections should be checked every 12 months. 
 Globes for indicator lights should be checked on a weekly basis with 

any faulty lamps replaced. 
 Cubicle Fans Filter should be inspected and cleaned frequently. 
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1.4 Electrical Control System 
 
General Description  
 

The switchboards are manufactured from 3mm aluminium and are 
suitable for location outdoors; the switchboards have been designed by 
Brisbane Water and contain several separate sections including: 
 

 Incoming Section. 

 Metering. 

 Motor Starter Section. 

 Distribution Section. 

 RTU Section. 
 

 

1.5 Control and Monitoring System. 

 
The control and monitoring of the system is performed by the Queensland 
Urban Utilities telemetry system and was not included in this contract. 
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2.1 

 
 

TECHNICAL DATA SHEET 
 

For 
 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Circuit Breaker 

Location: 
 
 

 

Model Numbers: 
 
 

S400/S125 

Manufacturer: 
 
 

Terasaki 

Supplier: 
 
 
 
 
 

NHP Pty Ltd 
25 Turbo Drive 
Coorparoo   QLD  4151 
 
Ph:  07 3891 6008 
Fax:  07 3891 6139 
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The Ultimate Safety Breaker

OUR CUSTOMER CARE
COMMITMENTS

CUSTOMER SERVICE CONTACT DETAILS

Quality is Guaranteed

All products supplied from this catalogue carry 
a guarantee against defects in materials and
workmanship for a period of 12 months from 
date of purchase as standard.

Quality is Accredited

Terasaki has ISO 9001 accreditation for the
manufacture, sale and distribution of all products
featured in this catalogue.

Ordering is Easy

We have made ordering easy for you by colour cod-
ing the sections of this catalogue and including order
codes. If you need help with ordering 
or selection, please call one of the telephone 
numbers shown below.

Technical Support is Free

We offer free technical support and application 
software to all customers. This could range from
selecting a product for an unusual application
through to carrying out a protection study. Please
call one of the telephone numbers shown below.

Italy: +39 02 92278300

Spain & Latin America: +34 93 8796050

Sweden: +46 8 55628230

Denmark: +45 70 260057

UK and all other 
countries in Europe,
Middle East 
and Africa: +44 141 9411940

Australia and
New Zealand: +61 3 9429 2999

Brazil: +55 21 33019898

Malaysia: +60 3 55493820

Singapore: +65 6744 9752

China: +86 20 8270 8556

Japan and all 
other countries
in Asia: +81 6 67919323
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Safety and protection are the

prime purposes of Terasaki

products. You care about safety

and protection. The people who

depend on products you specify

care about safety and protection.

We call TemBreak 2 the Ultimate

Safety Breaker. Throughout this

catalogue you will see our

Safety+ mark. This is designed

to draw your attention to safety

features which exceed

international standards.
Please read further to discover the benefits of TemBreak 2.
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page 3 The Ultimate Safety Breaker

THE TEMBREAK 2
PRODUCT LINES

TEMBREAK 2
MOULDED CASE CIRCUIT BREAKERS

Rated current (In) from 20A to 630A. Breaking
Capacity (Icu) from 25kA to 200kA at 415V AC.

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

Rated current (In) from 630A to 1600A. Breaking
Capacity (Icu) from 50kA to 125kA at 415V AC.
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WELCOME TO TEMBREAK 2

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630A

1. Welcome to TemBreak 2

• Easy Selection Guide 5

• 10 Reasons to use TemBreak 2 7

• Safety Plus 9

• Exceeding Standards 11

• Reducing Environmental Impact 12

2. Ratings and Specifications

3. Operating Characteristics

4. Application Data

5. Accessories

6. Installation

7. Dimensions

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 1600A

8. TemBreak Moulded Case Circuit Breakers

9. Order Codes
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The TemBreak 2 range of products includes:

- Moulded Case Circuit Breakers (MCCBs)

- Switch-Disconnectors in the same compact moulded
case frame sizes as MCCBs

- A comprehensive range of accessories which are
common to MCCBs and Switch-Disconnectors. 
All internal accessories are common to all frame sizes.

F

J Adjustable thermal, adjustable magnetic

E Electronic protection

N No protection

S 125 G J

E Economical

S Standard

H High

L Limiting*

Frame rating, In (A)

C Low breaking capacity

N Medium breaking capacity

G High breaking capacity

Fixed thermal, fixed magnetic

P Extra High breaking capacity

Type Denoted by 

Model Denoted by 

Key to Model and Type Designations

EASY SELECTION GUIDE 

WELCOME TO TEMBREAK 2

*All TemBreak 2 MCCBs limit short-circuit faults by opening in
less than 5ms. Limiting (L) models open particularly quickly.
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E

L
H

S

Note: All breaking capacities are r.m.s. symmetrical at 415V AC

125

Frame Rating (A)

S125 NN

Model Type Icu (kA)

E125 NJ 25

S125 NF 25

S125 NJ 36

S125 GJ 65

H125* NJ 125

L125* NJ 200

160/250 400/630 800/1250/1600

Model Type Icu (kA)

E250 NJ 25

S160 NN
S250 NN

Model TypeModel Type

S160 NF 25

S160 NJ 36

S160 GJ 65

S250 NJ 36

S250 GJ 65

S250 PE 70

S250 GE 65

S250 NE 36

H160 NJ 125

H250 NE 125

L160 NJ 200

L250 NJ 200

Model Type Icu (kA)

E400 NJ 25

E630 NE 36

S400 CJ 36

S400 NJ 50

S400 GJ 70

S400 NE 50

S400 GE 70

S630 CE 50

S630 GE 70

H400 NJ 125

H400 NE 125

L400 NJ 200

L400 NE 200

S400 NN
S630 NN

Model Type

MCCBs

TemBreak Moulded 
Case Circuit Breakers. 

Refer to Section 8

In (A)

125
16

250

16

630

250

1600
630

Switch-Disconnectors

WELCOME TO TEMBREAK 2

EASY SELECTION GUIDE 

*250A Frame
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• Accessories can be fitted by the switchboard builder or added by the
end-user. All internal accessories are common for TemBreak 2 MCCBs.

• External operating handles and motor operators can be rapidly fitted
using the locking pegs. It takes less than 10 seconds to secure a
handle or motor to the MCCB – a great time saving compared to
alternative products.

• All accessories are endurance tested to the same level as the host MCCB.

10 REASONS TO USE TEMBREAK 2

1. FIELD-INSTALLABLE ACCESSORIES

The plug-in MCCB is locked to the base when the toggle
is ON. It cannot be removed unless the toggle is OFF 
or TRIPPED. The safety lock prevents a trip occurring 
as the MCCB is being removed from the base.

2. SAFETY LOCK FOR PLUG-IN VERSIONS

All TemBreak 2 MCCBs are fully rated for use at 50ºC.

Overheating is the most common cause of failure in electrical
switchgear. You can reduce the likelihood of overheating by using
switchgear with superior temperature performance. 

4. SUPERIOR TEMPERATURE PERFORMANCE

Door cutout patterns 
for external operating 
external operating handles 
are symmetrical, even 
when breakers are mounted 
in opposite directions.

3. SYMMETRICAL DOOR CUTOUT PATTERNS

Using TemBreak 2 Operating Handles Using other MCCB Operating Handles

All current ratings up to 630A
can be supplied in 2 sizes:
the 250A and 630A sizes.

5. MODULAR SIZES

The compact 125A size 
offers the same features 
and performance but with
reduced dimensions and cost.

Locking
Pegs

Plug-in MCCB and base Plug-in connection kit, including safety lock

Safety
Lock
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10 REASONS TO USE TEMBREAK 2

The mechanical interlock is installed on the front of 
the MCCB, and is compatible with motor operators 
and external operating handles. An automatic 
changeover system can be assembled in a few minutes 
by a switchboard builder or end-user.

6. COMPACT CHANGEOVERS

Under the heading “Measures to minimise the risk in the event of failure”,
IEC 60204-1 Safety of Machinery-Electrical Equipment of Machinery
includes the following recommendation:

“-the use of switching devices having positive (or direct) opening operation.”

7. DIRECT OPENING

If you require a characteristic which is not available as a preset on
our electronic protection unit, send us the details and we will
program a customised characteristic to suit your application.
(Within certain limits - contact us for details).

9. CUSTOMISED TRIPPING TIMES

Overload protection is adjustable between 63% 
and 100% of the rating.

Short-circuit protection is adjustable on all 
thermal magnetic models.

Short-circuit protection settings are suitable 
for motor starting on all models, including 
the compact 125A frame.

8. UNSURPASSED FLEXIBILITY

(xIn) (xIn)

10. VISUAL SAFETY

Coloured indicators display the ON
or OFF status. The indicators are fully
covered if the breaker trips, and black
is the only visible colour.

Changeover Pair with Link Interlock
and Motor Operators 

Viewed from Below (250A frame)

ON (I) OFF (O) TRIPPED
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WELCOME TO TEMBREAK 2

SAFETY PLUS

Terasaki have an innovative approach to product design. 
Our goal is to develop products which not only meet, 
but exceed recognised standards. 

We use our knowledge of related applications to improve
circuit breaker designs. For instance, when developing 
the Direct Opening Action, we applied ideas from 
a machinery safety standard to the design of the
TemBreak 2 switching mechanism. 

This proactive development policy confirms our 
reputation as Innovators in Protection Technology.

Machine Safety

TemBreak 2 MCCBs are marked with IEC symbol indicating
Direct Opening Action.

The robust mechanism ensures that the force you apply 
to the toggle is transmitted directly to the contacts.

Under the heading “Measures to minimise risk in the event of
failure”, IEC 60204-1 Safety of Machinery - Electrical
Equipment of Machines includes the following
recommendation:

TemBreak 2 MCCBs help you to comply with the world’s most
stringent safety standards. It is one of the safest switching
devices for machinery.

“ - the use of switching devices having positive 
(or direct) opening operation.”

page 9 The Ultimate Safety Breaker
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Opening force is
transmitted
directly from
the toggle switch

Contacts separated Maintenance can
be performed on
the load side
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WELCOME TO TEMBREAK 2

You can easily see if a breaker is open, closed or tripped. SAFETY+ coloured
indicators boldly display the ON or OFF status. The indicators are fully covered if
a breaker trips, and black is the only visible colour. 

This is a unique safety feature. You can identify faulty circuits at a glance.

The toggle position always matches the position of the main contacts.

ON (I) OFF (O) TRIPPED

The risk of touching live parts has been minimised by design. 
These features reduce the risk of touching live parts:

• There are no exposed metal screws on the front face

• IP20 protection at the terminals

• IP30 protection at the toggle

• If the toggle is broken by accident or misuse, no live part is exposed

• No live parts are exposed when fitting accessories

• Double Insulation

Touch Safety

SAFETY PLUS
Visual Safety

The Ultimate Safety Breaker page 10
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Safety Plus

TemBreak 2 MCCBs exceed the requirements of recognised 
standards.

International Compliance 

• The TemBreak 2 MCCB complies with the international
standard IEC 60947-2

• TemBreak 2 Switch Disconnectors comply with 
IEC 60947-3

• Accessories comply with IEC 60947-5-1

• The entire range conforms to the IEC general rules 
for switchgear, IEC 60947-1

• TemBreak 2 MCCBs comply with JIS C 8201-2-1 Ann.1

• The TemBreak 2 range complies with the EC Low 
Voltage Directive and all models are CE marked

• TemBreak 2 MCCBs carry the IEC symbol indicating 
Direct Opening Action as defined by IEC 60947-5-1.
IEC 60204-1, Safety of Machinery - Electrical 
Equipment of Machines recommends that switches 
used for machinery have Direct Opening Action to 
minimise risk in the event of failure

Independent Tests

TemBreak 2 circuit breakers have been tested at independent 
laboratories as well as in Terasaki's own laboratory in 
Osaka, Japan. Copies of independent test reports are available
on request. 

Marine Approvals

TemBreak 2 MCCBs are approved by the leading marine 
approval organisations.

Visit www.terasaki.com for current marine approvals 
and performance ratings.

EXCEEDING STANDARDS

WELCOME TO TEMBREAK 2
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WELCOME TO TEMBREAK 2

Longer Life Cycle 

It makes good environmental sense to install a product 
with a long life expectancy. If you install a TemBreak 2
MCCB, you can expect it to stay in service for at least 
30,000 mechanical operations (250A Frame). This is 
22,000 more operations than recommended by 
IEC 60947-2, the international standard for circuit breakers.

If a system must be upgraded in future, we have made 
the following provisions for recycling:

The modular design of TemBreak 2 allows component 
parts and accessories to be easily disassembled and 
separately disposed of. Moulded parts do not contain any 
embedded metal parts. 

Materials are clearly marked to allow future identification 
for easy recycling.

Uses Eco-friendly Materials

The following materials are used in most TemBreak 2 circuit
breakers:

• Thermoplastic resin not containing PBBs or PBDEs

• Lead-free solder

• Cadmium-free contacts

Lighter and Smaller

Components with low weight and volume make life easy 
for users, but high performance from smaller products also
means less material used and less waste produced.

1

2

REDUCING ENVIRONMENTAL IMPACT

ISO 14001 

Terasaki operate an Environmental Management System accredited to ISO 14001:1999. This requires us to monitor
and measure the environmental performance of our activities, products and services in order to continually improve
such performance.

Further information about this standard can be found on the internet at:  www.tc207.org

1

2
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• Accessories can be fitted by the switchboard builder
or added by the end-user. All internal accessories are
common for TemBreak 2 MCCBs.

• External operating handles and motor operators 
can be rapidly fitted using the locking pegs. It takes
less than 10 seconds to secure a external operating
handle or motor to the MCCB – a great time saving
compared to alternative products.

• All accessories are endurance tested to the same level
as the host MCCB.

FIELD-INSTALLABLE ACCESSORIES

Locking
Pegs
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RATINGS AND SPECIFICATIONS

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

• MCCBs 15

• Switch-Disconnectors 19

3. Operating Characteristics

4. Application Data

5. Accessories

6. Installation

7. Dimensions

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 1600A

8. TemBreak Moulded Case Circuit Breakers

9. Order Codes
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Frame Quantity Unit Condition 125

Model E125 S125

Number of Poles 3, 4 1

Type NJ NF

Nominal current ratings

In (A) 50oC 20,32,50, 16,20,25,   

63,100,125 32,40,50,  

63, 80,

100,125

Electrical characteristics

Rated operational voltage Ue (V) AC 50/60 Hz 525 240

DC 500 -

Rated insulation voltage Ui (V) 800 800

Rated impulse withstand voltage Uimp (kV) 8 8

Ultimate breaking capacity Icu (kA) 690V AC - -

(IEC, JIS, AS/NZS) 525V AC 8 -

440V AC 15 -

400/415V AC 25 -

220/240V AC 35 25

250V DC 25 -

Service breaking capacity Ics (kA) 690V AC - -

(IEC, JIS, AS/NZS) 525V AC 6 -

440V AC 12 -

400/415V AC 19 -

220/240V AC 27 13

250V DC 19 -

Rated breaking capacity (NEMA) (kA) 480V AC 8 -

240VAC 35 25

Protection 

Adjustable thermal, adjustable magnetic

Fixed thermal, fixed magnetic

Microprocessor

Utilisation category A A

Installation

Front connection (FC)

Attached terminal bar (FB) • •
Solderless terminal (cable clamp) (FW) • •
Rear connection (RC) • -

Plug-in (PM) • -

Draw- out (DR) - -

DIN rail mounting (DA) • •
Dimensions h (mm) 155 155

w (mm) 3 pole, (1 pole) 90 (30)

4 pole 120

d (mm) 68 68

Weight W (kg) 3 pole, (1 pole) 1.1 (0.45)

4 pole 1.4

Operation 

Direct Opening Action

Toggle operation          

Door mounted (HP) / breaker mounted handle (HB) • -

Motor operation (MC) • -

Endurance Electrical cycles 440V AC
Mechanical cycles

MCCB ELECTRICAL CHARACTERISTICS TO IEC 60947-2, EN 60947-2,
JIS C 8201-2-1 ANN.1, AS/NZS 3947-2, NEMA AB-1

RATINGS AND SPECIFICATIONS

Standard       • Optional        - Not Available
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160

S125 S125 H125 L125 S160 S160 S160 H160 L160

3, 4 3,4 3, 4 3, 4 1 3, 4 3, 4 3, 4 3, 4

NJ GJ NJ NJ NF NJ GJ NJ NJ

20,32,50, 20,32,50, 20,32,50, 20,32,50, 16,20,25,32, 20,32,50,63, 50,63,100, 160 160

63,100,125 63,100,125 63,100,125 63,100,125 40,50,63,80, 100,125,160 125,160

100,125,160

690 690 690 690 415 690 690 690 690

600 600 600 600 125 600 600 600 600

800 800 800 800 800 800 800 800 800

8 8 8 8 8 8 8 8 8

6 6 20 25 - 7.5 (5*) 7.5 20 25

22 25 45 65 - 25 (18*) 25 45 65

25 50 120 180 - 25 (18*) 50 120 180

36 65 125 200 - 36 (30*) 65 125 200

50 85 150 200 25 65 (42*) 85 150 200

25 40 40 40 - 40 (30*) 40 40 40

6 6 15 20 - 7.5 (5*) 7.5 15 20

22 22 45 65 - 25 (18*) 25 45 65

25 25 80 135 - 25 (18*) 25 80 135

36/30 36/33 85 150 - 36 (25*) 36 85 150

50 85 150 150 19 65 (35*) 85 150 150

19 40 40 40 - 40 (25*) 40 40 40

22 25 45 65 - 22 (18*) 25 45 65

50 85 150 200 25 65 (42*) 85 150 200

A A A A A A A A A

• • • • • • • • •
• • • • • • • • •
• • • • - • • • •
• • • • - • • • •
- - - - - - - - -

• • - - - - - - -

155 155 165 165 165 165 165 165 165

90 90 105 105 (35) 105 105 105 105

120 120 140 140 - 140 140 140 140

68 68 103 103 68 68 68 103 103

1.1 1.1 2.4 2.4 (0.5) 1.5 1.5 2.5 2.5

1.4 1.4 3.2 3.2 1.9 1.9 3.3 3.3

• • • • - • • • •
• • • • - • • • •

RATINGS AND SPECIFICATIONS

30,000
30,000

20,000
20,000
30,000
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MCCB ELECTRICAL CHARACTERISTICS TO IEC 60947-2,
EN 60947-2, JIS C 8201-2-1 ANN.1, AS/NZS 3947-2, NEMA AB-1

RATINGS AND SPECIFICATIONS

Frame Quantity Unit Condition 250

Model E250 S250 S250 S250 S250

Number of Poles 3, 4 3, 4 3, 4 3, 4 3, 4

Type NJ NJ GJ NE GE

Nominal current ratings

In (A) 50oC 20, 32, 50, 160, 160, 40, 40,

63, 100,  200, 200, 125, 125,

125, 160, 250 250 250 250

200, 250

Electrical characteristics

Rated operational voltage Ue (V) AC 50/60 Hz 525 690 690 690 690

DC 500 600 600 - -

Rated insulation voltage Ui (V) 800 800 800 800 800

Rated impulse withstand voltage Uimp (kV) 8 8 8 8 8

Ultimate breaking capacity Icu (kA) 690V AC - 7.5 7.5 7.5 7.5

(IEC, JIS, AS/NZS) 525V AC 10 25 25 25 25

440V AC 15 25 50 25 50

400/415V AC 25 36 65 36 65

220/240V AC 35 65 85 65 85

250V DC 25 40 40

Service breaking capacity Ics (kA) 690V AC - 7.5 7.5 7.5 7.5

(IEC, JIS, AS/NZS) 525V AC 7.5 25 25 25 25

440V AC 12 25 25 25 25

400/415V AC 19 36 36 36 36

220/240V AC 27 65 85 65 85

250V DC 19 40 40 - -

Rated breaking capacity (NEMA) (kA) 480V AC 10 22 25 25 25

240VAC 35 65 85 65 85

Rated short-time withstand current Icw (kA) 0.3 Seconds - - -

Protection

Adjustable thermal, adjustable magnetic

Fixed thermal, fixed magnetic

Microprocessor

Utilisation category A A A A A

Installation

Front connection (FC)

Attached terminal bar (FB) • • • • •
Solderless terminal (cable clamp) (FW) • • • • •
Rear connection (RC) • • • • •
Plug-in (PM) • • • • •
Draw- out (DR) - - -

DIN rail mounting (DA) - - -

Dimensions h (mm) 165 165 165 165 165

w (mm) 3 pole 105 105 105 105 105

(mm) 4 pole 140 140 140 140 140

d (mm) 68 68 68 103 103

Weight W (kg) 3 pole 1.5 1.5 1.5 2.5 2.5

4 pole 1.9 1.9 1.9 3.3 3.3

Operation

Direct Opening Action

Toggle operation

Door mounted (HP)/breaker mounted handle (HB) • • • • •
Motor operation (MC) • • • • •
Endurance Electrical cycles 415V AC

Mechanical cycles

Standard       • Optional        - Not Available
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*MCCB cannot be used in IT systems at this voltage.

† Refer to Temperature Ratings, Section 6.

Contact us for details.
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RATINGS AND SPECIFICATIONS

400 630

S250 H250 H250 L250 E400 S400 S400 S400 S400 S400 H400 H400 L400 L400 E630 S630 S630 >630

3, 4 3, 4 3, 4 3, 4 3, 4 3, 4 3, 4 3,4 3, 4 3, 4 3, 4 3, 4 3, 4 3, 4 3,4 3, 4 3, 4

PE NJ NE NJ NJ CJ NJ NE GJ GE NJ NE NJ NE NE CE GE

40, 160, 40, 160, 250, 250, 250, 250, 250, 250, 250, 250, 250, 250, 630 630 630

125, 250, 125, 250 400 400 400 400 400 400 400 400 400 400

250 250

690 690 690 690 500 690 690 690 690 690 690 690 690 690 690* 690* 690*

- 600 - 600 500 600 600 - 600 - 600 - 600 - - - -

800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800 800

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

20 20 20 25 - 15 20 20 20 20 35 35 50 50 10* 20* 20*

35 45 45 65 15 22 30 30 30 30 45 45 65 65 15 30 30

50 120 120 180 22 30 45 45 65 65 120 120 180 180 25 45 65

70 125 125 200 25 36 50 50 70 70 125 125 200 200 36 50 70

125 150 150 200 35 50 85 85 100 100 150 150 200 200 50 85 100

- 40 - 40 25 40 40 - 40 - 40 - 40 - - - -

15 15 15 20 - 15 15 15 15 15 35 35 50 50 10* 15* 15*

35 45 45 65 15 22 30 30 30 30 45 45 65 65 15 30 30

50 80 80 135 22 30 45 45 50 50 80 80 135 135 25 45 50

70 85 85 150 25 36 50 50 50 50 85 85 150 150 36 50 50

125 150 150 150 35 50 85 85 85 85 150 150 150 150 50 85 85

- 40 - 40 19 40 40 - 40 - 40 - 40 - - - -

35 45 45 65 15 22 25 25 30 30 45 45 65 65 15 25 30

125 150 150 200 35 50 85 85 100 100 150 150 200 200 50 85 100

- - - - - - - 5 - 5 - 5 - 5 - - -

A A A A A A A B A B A B A B A A A

• • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • - - -
• • • • • • • • • • • • • • • • •
- † - † • • • • • • • • • •
- - - - • • • • • • • • • • - - -

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

165 165 165 165 260 260 260 260 260 260 260 260 260 260 260 260 260

105 105 105 105 140 140 140 140 140 140 140 140 140 140 140 140 140

140 140 140 140 185 185 185 185 185 185 185 185 185 185 185 185 185

103 103 103 103 103 103 103 103 103 103 140 140 140 140 103 103 103

2.5 2.4 2.5 2.4 4.2 4.2 4.2 4.3 4.2 4.3 7.0 7.1 7.0 7.1 5.0 5.0 5.0

3.3 3.2 3.3 3.2 5.6 5.6 5.6 5.7 5.6 5.7 9.3 9.4 9.3 9.4 6.5 6.5 6.5

• • • • • • • • • • • • • • • • •
• • • • • • • • • • • • • • • • •

4,500

15,000
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4,500

15,000

10,000

30,000
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Frame Quantity Unit Condition 125 160 250

Model S125 S160 S250

Number of Poles 3,4 3,4 3,4

Type NN NN NN

Nominal current ratings

Ie (A) 125 160 250

Electrical characteristics

Rated operational voltage Ue (V) AC 50/60 Hz 690 690 690

DC 600 600 600

Rated insulation voltage Ui (V) 800 800 800

Rated impulse withstand voltage Uimp (kV) 8 8 8

Rated short -circuit making capacity Icm (kA peak) 3.6 6 6

Rated short-time withstand current Icw (kA rms) 0.3 Seconds 2 3 3

Utilisation category to IEC 60947-3 AC AC-23A AC-23A AC-23A

DC DC-22A DC-22A DC-22A

Installation

Front connection (FC)

Attached terminal bar (FB) • • •
Solderless terminal • • •
Rear connection (RC) • • •
Plug-in (PM) • • •
Draw- out (DR) - - -

DIN rail mounting (DA) • - -

Dimensions h (mm) 155 165 165

w (mm) 3 pole 90 105 105

4 pole 120 140 140

d (mm) 68 68 68

Weight W (kg) 3 pole 1.1 1.5 1.5

4 pole 1.4 1.9 1.9

Operation 

Direct Opening Action

Toggle operation          

Door mounted (HP) / breaker mounted handle (HB) • • •
Motor operation (MC) • • •
Endurance Electrical cycles 415V AC 30,000 20,000 10,000

Mechanical cycles 30,000 30,000 30,000

SWITCH-DISCONNECTOR ELECTRICAL CHARACTERISTICS
TO IEC 60947-3, EN 60947-3, AS/NZS 3947-3

RATINGS AND SPECIFICATIONS

Standard       • Optional        - Not Available
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400 630

S400 S630

3,4 3,4

NN NN

400 630

690 690

600 600

800 800

8 8

9 9

5 5

AC-23A AC-23A

DC-22A DC-22A

• •
• •
• •
•
- -

- -

260 260

140 140

185 185

103 103

4.2 4.4

5.6 5.8

• •
• •
4,500 4,500

15,000 15,000

RATINGS AND SPECIFICATIONS

Contact us for details.
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2

The plug-in MCCB is locked to the base
when the toggle is ON. It cannot be removed
unless the toggle is OFF or TRIPPED. 
The safety lock prevents a trip occurring as
the MCCB is being removed from the base.

SAFETY LOCK FOR PLUG-IN VERSIONS

Plug-in MCCB and base

Plug-in connection kit, including safety lock

Safety
Lock
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OPERATING CHARACTERISTICS

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

• Thermal Magnetic Protection 23

• Thermal Magnetic Time / Current Characteristics 26

• Electronic Protection 30

• Electronic Time / Current Characteristics 34

• Let-through Peak Current Characteristics 37

• Let-through Energy Characteristics 41

4. Application Data

5. Accessories

6. Installation

7. Dimensions

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 1600A

8. TemBreak Moulded Case Circuit Breakers

9. Order Codes
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TemBreak 2 MCCBs from 125A frame to 400A frame are available with thermal magnetic protection
units. Refer to Section 9 for details of TemBreak thermal magnetic MCCBs up to 800A.

3 Pole MCCB with Adjustable Thermal and Adjustable Magnetic Characteristics Single Pole MCCB with Fixed Characteristics

Models with Adjustable Thermal and Adjustable Magnetic Characteristics

All standard 3 pole and 4 pole TemBreak 2 thermal magnetic models have adjustable thermal and
adjustable magnetic characteristics.

Traditionally, thermal magnetic MCCBs have had adjustable thermal with fixed magnetic characteristics.
The fixed magnetic element can limit the application of the MCCB. 

An adjustable magnetic characteristic allows short-circuit protection to be matched to the load 
and supply characteristics, for example motor inrush currents or generator short-circuit currents.
Lowering the short-circuit tripping threshold can allow a higher earth-loop impedance in an 
installation and provide end-of-cable protection with the correct disconnection times.

Thermal Magnetic trip units are especially suited to the following applications:
• Installations where harmonic distortion of current waveforms is likely. 

They operate inherently on the root mean square (rms) heating effect of current.
• DC circuits. Refer to Section 4, “The Application of MCCBs in DC Systems” 

for more information.

THERMAL MAGNETIC PROTECTION

OPERATING CHARACTERISTICS
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1. IR is the thermal element adjustment dial and is used to set the rated current to
match the conductor rating. 

IR can be set between 0.63 and 1.0 times In.

2. Ii is the magnetic element adjustment dial and is used to set the short circuit
tripping threshold to suit the application. 

Ii can be set between 6 and 12 times In on 125A and 400A frame models.

Ii can be set between 6 and 13 times In on 250A frame models with ratings 
of 160A, 200A and 250A.

Ii can be set between 6 and 12 times In on 250A frame models with ratings 
of 125A and less.

OPERATING CHARACTERISTICS

THERMAL MAGNETIC PROTECTION
Adjustment Dials

Model Type Current Rating In (A)

S125 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125

E125 -NJ 20, 32, 50, 63, 100, 125

S125 -NJ 20, 32, 50, 63, 100, 125 

S125 -GJ 20, 32, 50, 63, 100, 125

H125 -NJ 20, 32, 50, 63, 100, 125

L125 -NJ 20, 32, 50, 63, 100, 125

S160 -NF 16, 20, 25, 32, 40, 50, 63, 80, 100, 125, 160

S160 -NJ 20, 32, 50, 63, 100, 125, 160

S160 -GJ 50, 63, 100, 125, 160

H160 -NJ 160

L160 -NJ 160

E250 -NJ 20, 32, 50, 63, 100, 125, 160, 200, 250

S250 -NJ 160, 200, 250

S250 -GJ 160, 200, 250

H250 -NJ 160, 250

L250 -NJ 160, 250

E400 -NJ 250, 400

S400 -CJ 250, 400

S400 -NJ 250, 400

S400 -GJ 250, 400

H400 -NJ 250, 400

L400 -NJ 250, 400

Models, Types and Rated Currents of Thermal Elements
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Neutral Pole Protection

Neutral pole protection is available as an optional extra on four pole thermal magnetic MCCBs.
The thermal and magnetic elements in the neutral pole are related to those in the phase poles as follows:

Please contact Terasaki for order codes of models with neutral pole protection.

Motor Protection

MCCBs feeding motors are often only required to provide protection from short-circuits. Overload
protection is provided by a dedicated thermal or electronic overload relay. Tembreak 2 MCCBs without
thermal protection elements are available for this application. Refer to section 10 for order codes for
MCCBs with ‘Magnetic Trip Only’. Four pole MCCBs with magnetic trip only have protection on the
neutral pole as standard.

page 25 The Ultimate Safety Breaker
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Single Pole MCCBs

Single pole models have fixed thermal and fixed magnetic characteristics.

Generator Protection

Generators may need specially modified protection characteristics, based on their short-circuit capability. 

If a generator is capable of delivering short-circuit current greater than six times its full load current, 
a standard TemBreak 2 thermal magnetic MCCB may be used, with I i set at less than the available 
short-circuit current. (Note that MCCBs, with fixed magnetic characteristics may not be suitable for 
this application.)

A thermal magnetic MCCB with low instantaneous protection may be used where the generator 
short-circuit current is less than six times its full load current. These are modified versions of the
standard MCCB. Refer to Section 10 for order codes for MCCBs with low instantaneous protection.

Four pole MCCBs with low instantaneous protection have protection on the neutral pole as standard.
The magnetic characteristic of MCCBs with low instantaneous protection is fixed at the following values:

THERMAL MAGNETIC PROTECTION

OPERATING CHARACTERISTICS

Model Magnetic Trip Current

E125 3xIn

S125 3xIn

S160 3xIn

E250 3xIn

S250 3xIn

E400 3.5xIn

S400 3.5xIn

Phase Trip Threshold Neutral Trip Threshold

Thermal Ir (adjustable) IN (adjustable)= In

Magnetic Ii (adjustable) Ii (adjustable)
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OPERATING CHARACTERISTICS

THERMAL MAGNETIC CHARACTERISTICS
Single Pole MCCBs
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OPERATING CHARACTERISTICS

THERMAL MAGNETIC CHARACTERISTICS
125A Frame MCCBs
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OPERATING CHARACTERISTICS

THERMAL MAGNETIC CHARACTERISTICS
160A and 250A Frames

FOR PLUG-IN, 225A 2925±585A
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THERMAL MAGNETIC CHARACTERISTICS
400A Frame

OPERATING CHARACTERISTICS
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OPERATING CHARACTERISTICS

TemBreak 2 MCCBs from 250A frame to 630A frame are available with
electronic protection units. Current ratings, In, of 40A, 125A, 250A, 400A and
630A are available. These offer great flexibility as their characteristics can be set 
to suit a wide range of application conditions. Overload protection can be set
between 0.4 and 1.0 times In.

Terasaki offer one of the most adaptable protection units on the market:

If you require a characteristic which is not available as a preset on our standard
electronic protection unit, send us the details and we will program a customised
characteristic to your specification.*

ELECTRONIC PROTECTION

Every TemBreak 2 electronic protection unit includes overload protection (L),
delayed short-circuit protection (S) and instantaneous protection (I) as standard.

Selecting a Preset Characteristic for a 400A TemBreak 2 MCCB with Electronic Protection

Electronic Protection Characteristic

*Characteristic is programmable within certain limits.

Contact us for details.
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OPERATING CHARACTERISTICS

Three optional functions are available:

Ground Fault Trip (G)

This function trips the MCCB after time delay, tg, if the ground fault current exceeds the preset
threshold, Ig. Ground fault protection can be enabled and disabled by operating a DIP switch on
the electronic protection unit. An external current transformer is available if the ground fault
trip function is required on a 3 pole MCCB, in a 3 phase, 4 wire system. Refer to Section 7 for
dimensions and to Section 10 for order codes.

Neutral Protection (N)

Neutral protection trips the MCCB after time delay, tN, if current in the neutral conductor
exceeds the rated current, In, of the MCCB. The time delay characteristic is identical to that 
of the overload characteristic (L).

Preferential Trip Alarm (P)

An LED and volt-free output contact are activated after a time delay, tp, if the load current
exceeds the preset threshold, Ip.

A power supply is required for operation of the preferential trip alarm. This is connected
through a terminal block which is mounted as shown below, either on the side of the breaker
(250A, 400A, 630A – standard), or remotely (400A, 630A oly – on request). Ratings,
specifications and wiring arrangements are shown below. Dimensions of terminal blocks for
preferential trip alarm can be found in Section 7. Note that the breaker mounted terminal block
is not compatible with the Terminal Block for Front-Connected and Rear-Connected MCCBs
described in Section 5, if the latter is mounted on the right side of the breaker.

ELECTRONIC PROTECTION
Optional Functions

Rated Current of Output Contact

Frame (A) 250 400/630

125V AC, resistive load 3A 3A

125V AC, inductive load 2A 2A

250V AC, resistive load 3A 3A

250V AC, inductive load 2A 2A

30V DC, resistive load 2A 2A

30V DC, inductive load 2A 2A

Control Power Supply Specifications

Frame (A) 250 400/630

Voltage 200-240V AC 200-240V AC

Rated Power 2VA 2VA
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Available      - Not Available

Optional Function

Poles

3

4

3

4

3

4

Code

AP
AP
AN

APN
AP
AG

APG
AP
AN

APN
AGN

APGN
AP
AG

APG
AP
AN

APN
AGN

APGN

Ground Fault (G)

-

-

-

-

-

-

-

-

-

-

-

-

Neutral Protection (N)

-

-

-

-

-

-

-

-

-

-

Preferential Trip Alarm (P)

-

-

-

-

-

-

–

-

OPERATING CHARACTERISTICS

How to Specify Optional Functions

Optional functions must be specified at the time of order. Descriptions for electronic MCCBs
include a 1-4 digit alphabetic code after the type designation which details the combination of
optional functions. For example:

S400-GE APG 3P 400A FC - includes preferential trip and ground fault trip.

The table below lists codes for all the optional functions currently available:

ELECTRONIC PROTECTION

In

250

400

630

MCCB Protection
Relay

Terminal Block

for preferrentisl

Trip Alarm,

Breaker Mounted

Control
Power
Supply

Terminals

Output
Contact
Cables,

Pre-Wired

Connections
from Terminal

Block to
Protection Relay,

Pre-Wired

A

B

A. Connection Arrangement for Prefferential Trip Alarm with
Breaker Mounted Terminal Block (Standard).

B. Connection Arrangement for Prefferential Trip Alarm with
Remotely Mounted Terminal Block (On Request).
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OPERATING CHARACTERISTICS

ELECTRONIC PROTECTION
Adjustment Dials

Tolerances of Characteristics

The left adjustment dial sets the rated current to match the conductor rating. The right adjustment
dial selects one of seven preset characteristics on 250A and 400A models, and one of six preset
characteristics on 630A models. The effects of the left adjustment dial (labelled IR(A)), and the right
adjustment dial (labelled Characteristics) are detailed in the tables shown underneath each time /
current graph.

Short Time Delay

Instantaneous

Preferential Trip Alarm

Characteristics Tolerance

tR ± 20%

Isd ± 15%

tsd Total clearing time +50ms, resettable time -20ms

Ii ± 20%

Ip ± 10%

tp ± 10%

Ground Fault Trip Ig ± 15%

tg Total clearing time +50ms, resettable time -20ms

Neutral Protection IN ± 15%

Long Time Delay
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OPERATING CHARACTERISTICS

ELECTRONIC CHARACTERISTICS
S250-NE, S250-GE, S250-PE, H250-NE

In = 250A; 125A; 40A

LT

ST

PTA

NP

Option

Standard

IR (A)

LTD Pick-up current    IR xIn 0.4 0.5 0.63 0.8 0.9 0.95 1.0

1Characteristics

Note

(1) Ii max. = 13 x In. (2) Standard setting of IN is 100% of In. For any other setting please specify when ordering. Characteristic of neutral

protection (tN vs. IN) is identical to characteristic of phase protection (tR vs. IR).

No. 2 4 5 6 7

11

2.5 5 10

0.20.1

14(Max: 13 x In)   Note (1)

0.8

40

1.0   Note (2)

tN = tRtN

IN

tp
Ip

Ii

tsd

Isd xIR

xIR
xIR

xIn

(s)

(s)

(s)

tR (s)
at 200% x IR at 600% x IR

21 21 5 10 19 29

INST

3
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OPERATING CHARACTERISTICS

ELECTRONIC CHARACTERISTICS
S400-NE, S400-GE, H400-NE, L400-NE

LT

ST

PTA

NP

Option

Standard

IR (A)

LTD Pick-up current    IR xIn 0.4 0.5 0.63 0.8 0.9 0.95 1.0

1Characteristics

Note

(1) Ii max. = 13 x In.   (2) Standard setting of IN is 100% of In.  For any other setting please specify when ordering. Characteristic of neutral

protection (tN vs. IN) is identical to characteristic of phase protection (tR vs. IR).

No. 2 3 4 5 6 7

11

2.5 5 10

0.20.1

14(Max: 13 x In)   Note (1)

0.8

40

1.0   Note(2)

tN=tRtN

IN

tp
Ip
Ii

tsd

Isd xIR

xIR
xIR

xIn

(s)

(s)

GF*
0.2

0.2tg

Ig xIn
(s)

(s)

tR (s)
at 200% x IR at 600% x IR

21 21 5 10 19 29

INST

In = 400A; 250A

*Not available when In is 250A
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OPERATING CHARACTERISTICS

Percent rated 
current
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Percent Rated Current IRIn

Ii

IR
Ip

Ig Isd

tsd

tp

tg

tR

I

T

ELECTRONIC CHARACTERISTICS
E630-NE, S630-CE, S630-GE

In = 630A

LT

ST

PTA

NP

Option

Standard

IR (A)

LTD Pick-up current    IR xIn 0.4 0.5 0.63 0.8 0.85 0.95 1.0

1Characteristics

Note

(1) Ii max. = 10 x In.   (2) Standard setting of IN is 100% of In.  For any other setting please specify when ordering.

Characteristic of neutral protection (tN vs. IN) is identical to characteristic of phase protection (tR vs. IR).

No. 2 3 4 5 6

11

2.5 5 8

0.20.1

14(Max: 10 x In)   Note (1)

0.8

40

1.0   Note(2)

tN=tRtN

IN

tp
Ip
Ii

tsd

Isd xIR

xIR
xIR

xIn

(s)

(s)

GF
0.2

0.2tg

Ig xIn
(s)

(s)

tR (s)
at 200% x IR at 600% x IR

21 21 5 10

0.9

16

INST
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OPERATING CHARACTERISTICS

LET-THROUGH PEAK CURRENT CHARACTERISTICS
S125-NF. 240V AC S160-NF. 240V AC.

E125-NJ, S125-NJ, S125-GJ. 440V AC. S125-NJ, S125-GJ. 690V AC.
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OPERATING CHARACTERISTICS

LET-THROUGH PEAK CURRENT CHARACTERISTICS
H125-NJ, L125-NJ. 690V ACH125-NJ, L125-NJ. 440V AC.

S160-NJ, S160-GJ, E250-NJ, S250-NJ, S250-GJ. 440V AC. S160-NJ, S160-GJ, S250-NJ, S250-GJ. 690V AC.
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OPERATING CHARACTERISTICS

LET-THROUGH PEAK CURRENT CHARACTERISTICS

c

H160-NJ, L160-NJ, S250-NE, S250-GE, S250-PE,
H250-NJ, H250-NE, L250-NJ. 690V AC.

H160-NJ, L160-NJ, S250-NE, S250-GE, S250-PE,
H250-NJ, H250-NE, L250-NJ. 440V AC.

E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE, 415V AC.

S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE, 690V AC.

S250-NE…up to 36kA/380-415V, 25kA/440V

S250-GE…up to 65kA/380-415V, 50kA/440V
S250-NE, S250-GE…up to 7.5kA
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OPERATING CHARACTERISTICS

LET-THROUGH PEAK CURRENT CHARACTERISTICS
H400-NJ, H400-NE, L400-NJ, L400-NE. 415V AC.

300
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5

3

2

1

0.5

M
ax

. L
et
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h
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u

g
h

 p
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k 
cu

rr
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kA

)

0.3

0.2

50
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0.5
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kA

)

0.3

0.2

50
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E630-NE, S630-CE, S630-GE. 415V AC.

E630-NE, S630-CE, S630-GE. 690V AC.
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OPERATING CHARACTERISTICS

LET-THROUGH ENERGY CHARACTERISTICS

1   240VAC

S160-NF. 240V ACS125-NF. 240V AC

E125-NJ, S125-NJ, S125-GJ. 440V AC. S125-NJ, S125-GJ. 690V AC.
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OPERATING CHARACTERISTICS

LET-THROUGH ENERGY CHARACTERISTICS
H125-NJ, L125-NJ. 690V ACH125-NJ, L125-NJ. 440V AC.

S160-NJ, S160-GJ, E250-NJ, S250-NJ, S250-GJ.
440V AC.

S160-NJ, S160-GJ, S250-NJ, S250-GJ. 690V AC.
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OPERATING CHARACTERISTICS

H160-NJ, L160-NJ,S250-NE, S250-GE, S250-PE, H250-
NE, H250-NJ, L250-NJ. 690V AC.

H160-NJ, L160-NJ, S250-NE, S250-GE, S250-PE,
H250-NE, H250-NJ, L250-NJ. 440V AC.

E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ,
S400-GE. 415V AC.

S400-CJ, S400-NJ, S400-NE, S400-GJ, S400-GE. 690V AC.

LET-THROUGH ENERGY CHARACTERISTICS

S250-NE…up to 36kA/380-415V, 25kA/440V

S250-GE…up to 65kA/380-415V, 50kA/440V

S250-NE, S250-GE… upto 7.5kA
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OPERATING CHARACTERISTICS

LET-THROUGH ENERGY CHARACTERISTICS
E630-NE, S630-CE, S630-GE. 415V AC.H400-NJ, H400-NE, L400-NJ, L400-NE. 415V AC.

E630-NE, S630-CE, S630-GE. 690V AC.
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Door cutout patterns for external
operating handles are symmetrical,
even when breakers are mounted in
opposite directions.

SYMMETRICAL DOOR CUTOUT
PATTERNS

Using TemBreak 2 Operating Handles Using other MCCB Operating Handles
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APPLICATION DATA

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

4. Application Data

• What is Discrimination? 47

• How to Read the Discrimination Tables 47

• Discrimination Tables 49

• What is Cascading? 52

• How to Read the Cascade Tables 53

• Cascade Tables 54

• The appliction of MCCBs in DC Systems 56

5. Accessories

6. Installation

7. Dimensions

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 1600A

8. TemBreak Moulded Case Circuit Breakers

9. Order Codes
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APPLICATION DATA

WHAT IS DISCRIMINATION?
Discrimination, also called selectivity, is the co-ordination of protective 
devices such that a fault is cleared by the protective device installed 
immediately upstream of the fault, and by that device alone.

Total discrimination

Discrimination is said to be total if the downstream circuit breaker opens 
and the upstream circuit breaker remains closed. This ensures maximum
availability of the system.

Partial discrimination

Discrimination is partial if the above condition is not fulfiled up to the
prospective short-circuit current, but to a lesser value, termed the selectivity 
limit current (Is).

Above this value both circuit breakers could open, resulting in loss of selectivity.

HOW TO READ THE DISCRIMINATION TABLES

Boxes containing the letter “T” indicate total discrimination between the
relevant upstream and downstream circuit-breakers. Total discrimination 
applies for all fault levels up to the breaking capacity of the upstream 
or the downstream circuit breaker, whichever is the lesser.

For the other boxes, discrimination is either partial or there is no discrimination.

If discrimination is partial then the value of the selectivity limit current, 
Is, is shown in the box.

Worked Examples

Q  (1) A main switchboard requires a 1600A ACB feeding a 400A MCCB.
The fault level is 65kA. What combination of protective devices 
would provide total discrimination?

A  (1) A TemPower2 ACB AR216S feeding a TemBreak2 S400-GJ 
would provide total discrimination up to 65kA. See page 47

Note: Discrimination would be total whether the TemPower 2 ACB 
had an integral or external protection relay because Icw (1s) = Ics.

Most other ACBs have Icw (1s) <Ics.

DISCRIMINATION

upstream

circuit

breaker

downstream

circuit

breaker

fault

current

X

X
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APPLICATION DATA

HOW TO READ THE DISCRIMINATION TABLES

Q  (2) A Sub distribution board requires a 630A MCCB feeding a 250A MCCB.
The fault level is 65kA. What combination of protective devices would
provide total discrimination?

A  (2) Using a TemBreak 2  S630-GE MCCB  feeding a TemBreak 2 S250-GJ
would provide total discrimination up to 65kA. See page 49

Q  (3) A final distribution board contains a 125A MCCB incomer feeding 
a 32A Type B MCB. Is discrimination between these devices possible?

A  (3) A TemBreak 2 MCCB type S160-NJ/125A feeding a TemDin 2 MCB 
would provide total discrimination. See page 48

Alternatively ANY OTHER MCB can be used provided it has energy limiting
ability of class 3 in accordance with EN 60898.
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APPLICATION DATA

Upstream: TemPower 2 ACB with or without Integral Protection Relay.
Downstream: TemBreak 2 MCCB.

DISCRIMINATION TABLES

Frame

Model

Breaking Capacity 65kA 80kA 65kA 80kA 65kA 80kA 65kA 80kA 85kA 100kA 85kA 100kA 100kA 100kA 120kA

800A 1250A 1600A 2000A 2500A 3200A 4000A 5000A 6300A

125A E125NJ 25kA T T T T T T T T T T T T T T T
S125NJ 36kA T T T T T T T T T T T T T T T
S125GJ 65kA T T T T T T T T T T T T T T T
H125NJ 125kA T T T T T T T T T T T T T T T
L125NJ 200kA T T T T T T T T T T T T T T T

160A/ S160NJ 36kA T T T T T T T T T T T T T T T
250A S160GJ 65kA T T T T T T T T T T T T T T T

E250NJ 25kA T T T T T T T T T T T T T T T
S250NJ 36kA T T T T T T T T T T T T T T T
S250GJ 65kA T T T T T T T T T T T T T T T
S250-NE 50kA T T T T T T T T T T T T T T T
S250-GE 65kA T T T T T T T T T T T T T T T
S250PE 70kA T T T T T T T T T T T T T T T
H250NJ 125kA T T T T T T T T T T T T T T T
L250NJ 200KA T T T T T T T T T T T T T T T

400A/ E400NJ 25kA T T T T T T T T T T T T T T T
630A S400CJ 36kA T T T T T T T T T T T T T T T

S400NJ 50kA T T T T T T T T T T T T T T T
S400NE 50kA T T T T T T T T T T T T T T T
S400GJ 70kA T T T T T T T T T T T T T T T
S400GE 70kA T T T T T T T T T T T T T T T
H400NJ 125kA T T T T T T T T T T T T T T T
H400NE 125kA T T T T T T T T T T T T T T T
E630NE 36kA T T T T T T T T T T T T T T T
S630CE 50kA T T T T T T T T T T T T T T T
S630GE 70kA T T T T T T T T T T T T T T T

800A XS800NJ 65kA T T T T T T T T T T T T T T T
XH800SE 65kA T T T T T T T T T T T T T T T
XH800PJ 100kA T T T T T T T T T T T T T T T
XS800SE 50kA T T T T T T T T T T T T T T T

1250A/ XS1250SE 65kA - - T T T T T T T T T T T T T
1600A XS1600SE 85kA - - - - T T T T T T T T T T T

A
R

20
8S

A
R

20
8H

A
R

21
2S

A
R

21
2H

A
R

21
6S

A
R

21
6H

A
R

22
0S

A
R

22
0H

A
R

32
5S

A
R

32
5H

A
R

33
2S

A
R

33
2H

A
R

44
0S

A
H

50
C

A
H

60
C

Notes: 1. All ACBs have Ii set at NON, MCR ON.
2. Assuming ACB time settings are greater than MCCB.
3. The above table is in accordance with IEC 60947-2, Annex A.

4. External relay can be used - Contact Terasaki for further details.
5. All values shown at 400V AC.

T = Total Selectivity

Upstream ACB

D
o

w
n

st
re

am
 M

C
C

B
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APPLICATION DATA

In 20A 32A 50A 63A 100A 125A 20A 32A 50A 63A 100A 125A 160A 20A 32A 50A 63A 100A 125A 160A 200A 250A 250A 400A

6A 260 T T T T T 260 T T T T T T 260 T T T T T T T T T T
10A 260 420 T T T T 260 420 T T T T T 260 420 T T T T T T T T T
16A 260 420 650 T T T 260 420 650 T T T T 260 420 650 T T T T T T T T
20A 260 420 650 1000 T T 260 420 650 1000 T T T 260 420 650 1000 T T T T T T T
25A 260 420 650 1000 T T 260 420 650 1000 T T T 260 420 650 1000 T T T T T T T
32A 260 420 650 1000 1500 T 260 420 650 1000 1500 T T 260 420 650 1000 1500 T T T T T T
40A 260 420 650 1000 1500 2000 260 420 650 1000 1500 2000 T 260 420 650 1000 1500 2000 T T T T T
50A 260 420 650 1000 1500 2000 260 420 650 1000 1500 2000 3000 260 420 650 1000 1500 2000 3000 T T T T
63A 260 420 650 1000 1500 2000 260 420 650 1000 1500 2000 3000 260 420 650 1000 1500 2000 3000 2600 T T T

Notes: 1. MCBs can be of any manufacture provided they are Energy class 
three as defined in EN 60898.

2. Table based on type B MCBs
3. MCBs can be 6kA or 10kA at 400V

4. The above table is in accordance with IEC 60947-2, Annex A.
5. All values shown at 400V AC.
6. Is expressed in A.

T= Total Selectivity

Upstream MCCB

D
o

w
n

st
re

am
 M

C
B

S125NJ (36kA) S160NJ (36kA) S250NJ (36kA) S400NJ
E125NJ (25kA) E250NJ (25kA)

Upstream: TemBreak 2 MCCB (thermal-magnetic)
Downstream: MCB

DISCRIMINATION TABLES
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APPLICATION DATA

Upstream: TemBreak 2 MCCB (electronic).
Downstream: TemBreak 2 MCCB.

DISCRIMINATION TABLES

Frame

Model

Breaking Capacity 50kA 65kA 70kA 125kA 50kA 70kA 125kA 200kA 36kA 50kA 70kA 50kA 65kA 85kA 100kA

250A 400A 630A 800A 1250A 1600A

S
25

0P
E

S
25

0G
E

S
25

0N
E

H
25

0N
E

S
40

0G
E

S
40

0N
E

H
40

0N
E

L
40

0N
E

E
63

0N
E

S
63

0N
E

S
63

0G
E

X
S

80
0S

E

X
H

80
0S

E

X
S

12
50

S
E

X
S

16
00

S
E

Notes: 1. All pick-up current and time delay settings are to be set at 
maximum for upstream MCCBs.

2. The above table is in accordance with IEC 60947-2, Annex A.
3. All values shown at 400V AC.
4. Is expressed in kA.

T = Total Selectivity

Upstream MCCB

D
o

w
n

st
re

am
 M

C
C

B

50A S50NF 10kA T T T T T T T T T T T T T T T
100A E100NF 10kA T T T T T T T T T T T T T T T

125A E125NJ 25kA T T T T T T T T T T T T T T T
S125NJ 36kA T T T T T T T T T T T T T T T
S125GJ 65kA T T T T 50 T T T T T T T T T T
H125NJ 125kA T T T T 50 T T T T T T T T T T

160A/ S160NJ 36kA - - - - T T T T T T T T T T T
250A S160GJ 65kA - - - - 50 T T T T T T T 50 T T

H160NJ 125kA - - - - - - T T T T T T T T T
E250NJ 25kA - - - - T T T T T T T T T T T
S250NJ 36kA - - - - T T T T T T T T T T T
S250GJ 65kA - - - - 50 T T T T T T T 50 T T
H250NJ 125kA - - - - - - T T T T T T 50 T T
S250NE 50kA - - - - - - T T T T T T 50 T T
S250GE 65kA - - - - - - T T T T T T 50 T T
S250PE 70kA - - - - - - T T T T T T T T T
H250NE 125kA - - - - - - T T T T T T T T T

400A/ E400NJ 25kA - - - - - - - - 10 10 10 T T T T
630A S400CJ 36kA - - - - - - - - 10 10 10 25 25 T T

S400NJ 50kA - - - - - - - - 10 10 10 25 25 T T
S400NE 50kA - - - - - - - - 10 10 10 25 25 T T
S400GJ 70kA - - - - - - - - 10 10 10 25 25 T T
S400GE 70kA - - - - - - - - 10 10 10 25 25 T T
H400NJ 125kA - - - - - - - - 10 10 10 25 25 T T
H400NE 125kA - - - - - - - - 10 10 10 25 25 T T
E630NE 36kA - - - - - - - - - - - 25 25 T T
S630CE 50kA - - - - - - - - - - - 25 25 T T
S630GE 70kA - - - - - - - - - - - - - T T
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APPLICATION DATA

Cascading is a technique where the current limiting capability of upstream circuit
breakers is used to permit the installation of lower rated and therefore lower cost
circuit breakers downstream.

The upstream TemBreak 2 circuit breaker acts as a resistance against short-circuit
currents. With this assistance, downstream circuit breakers with breaking capacities
lower than the prospective short-circuit at their point of installation can interrupt
the reduced short-circuit current.

Since the current is limited downstream of the limiting circuit breaker, cascading
applies to all switchgear in the downstream circuit. It is not restricted to two
consecutive devices.

Cascading is recognised by the following standards related to electrical installations:

IEC 60364

BS 7671

AS/NZS 3000

The Advantages

Installation of a single limiting circuit-breaker results in considerable
simplifications and savings for the entire downstream installation:

•  Simplification of selection of devices using the cascading tables

•  Savings on downstream devices. Cascading allows circuit-breakers 
with lower ratings to be used.

In addition the application of cascading will reduce both electrodynamic 
and thermal stress within the installation.

WHAT IS CASCADING?
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APPLICATION DATA

HOW TO READ THE CASCADE TABLES

The value shown in the table is the increased breaking capacity, expressed 
in kA, that can be achieved if the downstream MCCB is backed up by 
the appropriate upstream MCCB.

Worked Examples:

Q  (1) A 36kA panelboard is required with a 400A incomer and 125A 
outgoing MCCBs. Can cascading be applied?

A  (1) A cost effective solution would be to use an S400-CJ incomer 
rated at 36kA and E125-NJ MCCBs rated at 25kA downstream.

The upstream S400-CJ MCCB would back up the downstream E125-NJ 
to 36kA.  If this was an 8 Way panelboard you have managed to save cost 
by installing eight 25kA MCCBs rather than eight 36kA MCCBs.

Q  (2) If the same 8 way panelboard was to be used in an 80kA installation, 
what MCCBs could be used?

A  (2) You could still use the E125-NJ provided it was backed up by 
an L400-NJ. The Current limiting capacity of the 400A MCCB
would back up the E125A from 25kA to 85kA.
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APPLICATION DATA

Upstream: TemBreak 2 MCCB.
Downstream: TemDin 2 MCB.

CASCADE TABLES

In 125A 125A 125A 160A 160 250A 250A 250A

DS
(6kA)

6A 14 14 14 12 12 12 12 12
10A 14 14 14 12 12 12 12 12
16A 14 14 14 12 12 12 12 12
20A 14 14 14 12 12 12 12 12
25A 14 14 14 12 12 12 12 12
32A 14 14 14 12 12 12 12 12
40A 12 12 12 10 10 10 10 10
50A 12 12 12 10 10 10 10 10
63A 12 12 12 10 10 10 10 10

Model

Notes: 1. All values shown at 400V AC.
2. Cascade fault level limit is expressed in kA.

Upstream MCCB

D
o

w
n

st
re

am
 M

C
B

In 125A 125A 125A 160A 160 250A 250A 250A

DH
(10kA)

6A 25 30 30 25 25 25 25 25
10A 25 30 30 25 25 25 25 25
16A 25 30 30 25 25 25 25 25
20A 25 30 30 25 25 25 25 25
25A 25 30 30 25 25 25 25 25
32A 25 30 30 25 25 25 25 25
40A 25 30 30 23 23 23 20 23
50A 25 30 30 23 23 23 23 23
63A 25 30 30 23 23 23 23 23

Model

Notes: 1. All values shown at 400V AC.
2. Cascade fault level limit is expressed in kA.

Upstream MCCB

D
o

w
n

st
re

am
 M

C
B

E125NJ (25kA) S125NJ (36kA) S125GJ (65kA) S160NJ (36kA) S160GJ (65kA) E250NJ (25kA) S250NJ (36kA) S250GJ (65kA)

E125NJ (25kA) S125NJ (36kA) S125GJ (65kA) S160NJ (36kA) S160GJ (65kA) E250NJ (25kA) S250NJ (36kA) S250NJ (65kA)
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APPLICATION DATA

Upstream: TemBreak 2 MCCB.
Downstream: TemBreak 2 MCCB.

Frame

Model

Breaking Capacity 25kA 36kA 65kA 125kA 200kA 36kA 65kA 125kA 200kA 25kA 36kA 65kA 50kA 65kA 70kA 125kA 200kA

125A 160A/250A

50A S50NF 10kA 25 25 25 25 25 15 15 25 25 15 15 15 15 15 15 25 25
E100NF 10kA 25 25 25 25 25 15 15 25 25 15 15 15 15 15 15 25 25

125A E125NJ 25kA - 36 50 65 85 36 50 65 85 - 36 50 50 50 50 65 85
S125NJ 36kA - - 65 85 125 - 65 85 125 - - 65 50 65 65 85 125
S125GJ 65kA - - - 125 150 - - 125 150 - - - 50 70 70 125 150
H125NJ 125kA - - - - 200 - - - 200 - - - - - - 200

160A/ S160NJ 36kA - - - - - - 65 85 125 - - 65 50 65 65 85 125
250A S160GJ 65kA - - - - - - - 125 150 - - - 50 65 70 125 150

H160NJ 125kA - - - - - - - - 200 - - - - - - - 200
E250NJ 25kA - - - - - - - - - - 36 50 50 65 50 65 85
S250NJ 36kA - - - - - - - - - - - 65 50 65 65 85 125
S250GJ 65kA - - - - - - - - - - - - 50 65 70 125 150
S250NE 50kA - - - - - - - - - - - - - - - 125 150
S250GE 65kA - - - - - - - - - - - - - - - 125 150
S250PE 70kA - - - - - - - - - - - - - - - 125 150
H250NJ 125kA - - - - - - - - - - - - - - - - 200

E
12

5N
J

S
12

5N
J

S
12

5G
J

H
12

5N
J

L
12

5N
J

S
16

0N
J

S
16

0G
J

H
16

0N
J

L
16

0N
J

E
25

0N
J

S
25

0N
J

S
25

0G
J

S
25

0N
E

S
25

0G
E

S
25

0P
E

H
25

0N
J

H
25

0N
E

L
25

0N
J

Upstream MCCB

D
o

w
n

st
re

am
 M

C
C

B

Frame

Model

Breaking Capacity 36kA 50kA 70kA 125kA200kA 36kA 50kA 70kA 125kA 50kA 65kA 65kA 125kA 85kA 100KA

400A 630A 800A 1250A/1600A

125A E125NJ 25kA 36 36 50 65 85 36 36 50 - - 36 36 - - -
S125NJ 36kA - 50 65 85 125 - 50 65 - - 50 50 - - -
S125GJ 65kA - - 70 125 150 - - 70 - - - - - - -
H125NJ 125kA - - - - 200 - - - - - - - - - -

160A/ S160NJ 36kA - 50 65 85 125 - 50 65 - 50 65 65 - - -
250A S160GJ 65kA - - 70 125 150 - - 70 - - - - - - -

H160NJ 125kA - - - - 200 - - - - - - - - - -
E250NJ 25kA 36 36 50 65 85 36 36 50 - 36 50 50 - - -
S250NJ 36kA - 50 65 85 125 - 50 65 - 50 65 65 - - -
S250GJ 65kA - - 70 125 150 - - 70 - - - - - - -
S250NE 50kA - - - 125 150 - - - - - - - - - -
S250GE 65kA- - - - 125 150 - - - - - - - - - -
S250PE 70kA - - - 125 150 - - - - - - - - - -
H250NJ 125kA - - - - 200 - - - - - - - - - -

400A E400NJ 25kA 36 36 50 65 85 36 36 50 36 36 50 50 36 36 36
S400CJ 36kA - 50 65 70 100 - 50 65 50 50 65 65 50 50 50
S400NJ 50kA - - 70 85 125 - - 70 65 - - 65 65 65 65
S400GJ 70kA - - - 125 150 - - - - - - - - - 85
H400NJ 125kA - - - - 200 - - - - - - - - - -

S
40

0C
J

S
40

0N
J

S
40

0N
E

S
40

0G
J

S
40

0G
E

H
40

0N
J

H
40

0N
E

L
40

0N
J

L
40

0N
E

E
63

0N
E

S
63

0C
E

S
63

0G
E

T
L

63
0N

E

X
S

80
0S

E

X
S

80
0N

J

X
H

80
0S

E

T
L

80
0N

E

X
S

12
50

S
E

X
S

16
00

S
E

Upstream MCCB

D
o

w
n

st
re

am
 M

C
C

B

Notes: 1. All values shown at 400V AC.
2. Cascade fault level limit is expressed in kA.

Notes: 1. All values shown at 400V AC.
2. Cascade fault level limit is expressed in kA.
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The Application of MCCBs in DC Systems

APPLICATION DATA
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Terasaki’s MCCBs provide an excellent range of protection for DC installations. We offer MCCBs 
of up to 1000A with DC overload protection and up to 2500A with DC short-circuit protection.

Protection Method

Current transformers require alternating current to generate magnetic flux thereby inducing current
to flow in the secondary winding. Any device which relies on current transformers for measurement
or detection of current is therefore unsuitable for protection of DC systems. Most electronic MCCBs
fall into this category.

The most common method of detecting DC overloads is by the use of a thermal element. 
Short-circuit protection in DC circuits is provided by electromagnetic tripping elements.

Tripping Characteristics

The time-current characteristics of a thermal element, such as those published in Section 3, are
unaffected by the frequency of current applied. They hold good for both AC and DC currents.

A magnetic element operates on the instantaneous value of the current waveform. This means that
in practice in an AC circuit, it will operate at the peak value of the sinusoidal waveform. Tripping
characteristics are published in AC root mean square (rms) Amperes (A). This means that the value
of AC instantaneous current, Ip, which will operate the element is equal to the rms current
multiplied by √2. Similarly, the value of DC instantaneous current which will operate the element is
equal to the AC rms current multiplied by √2.

Time Constant

Time constants associated with DC circuits prevent the voltage of the circuit from reacting
immediately when a load current is suddenly interrupted.

The time constant, , of a circuit indicates how quickly voltage across capacitors and current through
inductors react to transient conditions.

DC operating current of magnetic element = √2 x AC rms operating current of magnetic element.

The time constant of a capacitive circuit is the product of capacitance and resistance: 
= RC (s).

The time constant of an inductive circuit is given by: 
= L/R (s).
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The Application of MCCBs in DC Systems

APPLICATION DATA

Time Constant

Transient voltages and currents, including those produced by switching, do
not approximate their steady state values until 5 time constants have elapsed.

Fault currents occurring in circuits with high time constants are extremely
difficult to interrupt due to the lagging voltage. All DC breaking capacities
in this section are shown with the assumption that the time constant of the
circuit is restricted to the values shown below.

Breaking Capacity

The short-circuit ratings of MCCBs suitable for DC installations are shown
in the table below. In some cases, two or more poles must be connected in
series to achieve the given rating, this is also indicated in the table.

Fault Level

Near the rated current, In, of the circuit breaker <2.0ms

<2.5 x In <2.5ms

<10kA <7ms

>10kA <15ms

DC Breaking Capacity, Icu (kA), Protection and Reference

Voltage 250V DC 350V DC 500V DC 600V DC Protection More 

Poles in Series 2 3 3 3 3 Overload Short Circuit Information

E125-NJ 25 - - - - Thermal, adjustable Magnetic, adjustable This catalogue

S125-NJ* 25 - 10 7.5 7.5 Thermal, adjustable Magnetic, adjustable This catalogue

S125-GJ 40 - - - - Thermal, adjustable Magnetic, adjustable This catalogue

S160-NJ* 40 (30†) - 10 7.5 7.5 Thermal, adjustable Magnetic, adjustable This catalogue

E250-NJ 25 - - - - Thermal, adjustable Magnetic, adjustable This catalogue

S250-NJ* 40 - 10 7.5 7.5 Thermal, adjustable Magnetic, adjustable This catalogue

E400-NJ 25 - - - - Thermal, adjustable Magnetic, adjustable This catalogue

S400-CJ 40 - - - - Thermal, adjustable Magnetic, adjustable This catalogue

S400-NJ* 40 - 20 15 15 Thermal, adjustable Magnetic, adjustable This catalogue

http://www.terasaki.com/
XS800NJD 50 50 30 20 20 Thermal, adjustable Magnetic, adjustable

MCCB/mccbpage.html

http://www.terasaki.com/
XS1000ND 50 50 30 20 20 - Magnetic, adjustable

MCCB/mccbpage.html

http://www.terasaki.com/
XS1250ND 50 50 30 20 20 - Magnetic, adjustable

MCCB/mccbpage.html

http://www.terasaki.com/
XS1600ND 50 50 30 20 20 - Magnetic, adjustable

MCCB/mccbpage.html

http://www.terasaki.com/
XS2000ND 50 50 30 20 20 - Magnetic, adjustable

MCCB/mccbpage.html
http://www.terasaki.com/

XS2500ND 50 50 30 20 20 - Magnetic, adjustable
MCCB/mccbpage.html

Notes: * Specially modified version for DC use.
† Applies only to 20A and 32A models.
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ACCESSORIES

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

4. Application Data

5. Accessories

• Electrical Control (Internal Accessories) 59

• Termination of Control Wiring 64

• Electrical Control (Motorised Operation) 65

• Operating Handles & Locking Devices 68

• Insulation Accessories 70

• Dual Supply Changeover Systems 73

6. Installation

7. Dimensions

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 1600A

8. TemBreak Moulded Case Circuit Breakers

9. Order Codes
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Electrical control accessories for TemBreak 2 are
designed with the installer in mind. Status and
alarm contacts, remote tripping coils and
undervoltage 
protection coils are of modular design and
convenient to use.

• Every accessory fits every MCCB 
and Switch-Disconnector in the range.

• All accessories are endurance tested 
to the same level as MCCBs. 

• TemBreak 2 internal accessories 
are easily field-installable.

• All accessories are individually packaged 
and are supplied with fitting instructions.

• Control wiring is terminated on the accessory
screw terminal. Alternatively a terminal block
which clips to the side of the MCCB 
is available.

1) Heavy-duty auxiliary switch
2) Heavy-duty alarm switch
3) General-purpose auxiliary switch
4) General-purpose alarm switch
5) Shunt trip
6) Under voltage trip

(1) (2) (3) (4) (5) (6)

ELECTRICAL CONTROL USING INTERNALLY
MOUNTED ACCESSORIES

ACCESSORIES

Installing Accessories in a 4 pole S400 model

1 2 3

5

7 8

6

The internal accessories can be easily installed in the field 
without special tools or product training.

4

Easy field-Installation 

of Accessories

• Internal accessory can be simply 
plugged into position

• No tools are required for this,
except a screwdriver to lift the
MCCB front cover clips.

• Accessories fit with a firm click
when installed correctly.

• Colour coding of accessories helps 
identification and installation

Click
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General Purpose
Auxiliary Switch

General Purpose
Auxiliary Switch

General
Purpose
Alarm
Switch

Shunt
Trip

Heavy
Duty
Alarm
Switch

Undervoltage

Shunt
Trip

Undervoltage

Heavy Duty
Auxiliary Switch

General Purpose
Auxiliary Switch

General Purpose
Auxiliary Switch

General Purpose
Auxiliary Switch

General
Purpose
Alarm
Switch

Heavy
Duty
Alarm
Switch

Heavy Duty
Auxiliary Switch

Heavy Duty
Auxiliary Switch

Frame size (A):

125 400 and 630

Shunt
Trip

Undervoltage

General Purpose
Auxiliary Switch

General Purpose
Auxiliary Switch

General
Purpose
Alarm
Switch

Heavy
Duty
Alarm
Switch

Heavy Duty
Auxiliary Switch

Heavy Duty
Auxiliary Switch

160 and 250

ELECTRICAL CONTROL USING INTERNALLY 
MOUNTED ACCESSORIES
Valid Maximum Accessory Combinations

ACCESSORIES

• Status indication switches mount in the left side of the MCCB.
General purpose and heavy duty status indication switches cannot 
be mixed in the same MCCB.
Only one alarm switch can be fitted to an MCCB.

• Shunt trips and under voltage trips mount in the right side 
of the MCCB.

• It is not possible to install a shunt trip and an under voltage trip 
in an MCCB as they occupy the same location. Under voltage
trips can provide remote tripping if necessary by wiring a
normally closed contact or pushbutton in series with the
protected supply.

• Under voltage trips with time delays require an external time 
delay controller which clips to the side of the MCCB.

OR

OR

OR

OR
OR

OR
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.4

OFF,

Trip

.1

.2

ELECTRICAL CONTROL USING INTERNALLY
MOUNTED ACCESSORIES

ACCESSORIES

Status Indication Switches

General Purpose Auxiliary Switch

Terminal Designations and
Function of General Purpose
Auxiliary Switch

.4

.1

.2

General Purpose Alarm Switch

Terminal Designations and
Function of General Purpose
Alarm Switch

General Purpose Auxiliary Switch (AX)

An auxiliary switch electrically indicates
the ON or OFF status of the MCCB. 
The general purpose type is a changeover
switch with 3 terminals. 

A microcurrent version is available for
switching currents as low as 1mA. 

Auxiliary switches are colour coded grey.
The cable capacity of the terminals is 0.5
to 1.25mm2.

The general purpose auxiliary switch
meets the requirements of IEC 61058-1.

General Purpose Alarm Switch (AL)

An alarm switch electrically indicates the
TRIP status of the MCCB. The general
purpose type is a changeover switch with
3 terminals. 

A microcurrent version is available for
switching currents as low as 1mA. 

Alarm switches are colour coded grey and
black. The cable capacity of the terminals
is 0.5 to 1.25mm2.

The general purpose alarm switch meets
the requirements of IEC 61058-1.

General purpose auxiliaries and alarm switch ratings Microcurrent versions

AC

Volts (V)

DC

Resistive

Load

Resistive

Load

Inductive

Load

Inductive

Load

Volts (V) Amperes (A)Amperes (A)

DC

Minimum 

Load

Minimum 

Load
Volts Amperes (A)

(V)
Resistive

Load

1mA at 5V

30 0.1 DC and 30V

DC.

440 - - 250 - - 100mA at

240 3 2 125 0.4 0.05 15V DC.

110 3 2 30 3 2

ON,

OFF
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.4

.3

ELECTRICAL CONTROL USING INTERNALLY
MOUNTED ACCESSORIES

ACCESSORIES

Status Indication Switches

Heavy Duty Auxiliary Switch

Terminal Designations
and Function 
of Heavy Duty
Auxiliary Switch, 
a contact

.2

.1 Terminal Designations
and Function 
of Heavy Duty
Auxiliary Switch, 
b contact

.4

.3 Terminal Designations
and Function 
of Heavy Duty
Alarm Switch, 
a contact

.2

.1 Terminal Designations
and Function 
of Heavy Duty 
Alarm Switch, 
b contact

Heavy Duty Alarm Switch

Heavy Duty Auxiliary Switch  (AX)

The heavy duty auxiliary switch has an
impulse withstand voltage (Uimp) of 
6kV and is suitable for isolating safety
circuits. The auxiliary switch electrically
indicates the ON or OFF status of the
MCCB. The heavy duty type is a bridge
switch with two terminals. It is available
in either normally open or normally
closed configurations. 

Heavy duty auxiliary switches are colour
coded grey. The cable capacity of the 
terminals is 1.25 to 2.5mm2.

The heavy duty auxiliary switch meets
the requirements of IEC 60947-5-1.

It has direct opening action,
recommended by IEC 60204-1 
Safety of Machinery - Electrical
Equipment for Machines.

Heavy Duty Alarm Switch (AL)

The heavy duty alarm switch has an
impulse withstand voltage (Uimp) of 
6kV and is suitable for isolating control
circuits. The alarm switch electrically
indicates the TRIP status of the MCCB.
The heavy duty type is a bridge switch
with two terminals. It is available in
either normally open or normally closed
configurations.

Heavy duty auxiliary switches are colour
coded grey and black. The cable capacity
of the terminals is 1.25 to 2.5mm2.

The heavy duty alarm switch meets the
requirements of IEC 60947-5-1.

It has direct opening action,
recommended by IEC 60204-1 
Safety of Machinery - Electrical
Equipment for Machines.

Ratings of Heavy Duty Auxiliary and Alarm Switches

AC

Volts (V)

DC

Resistive

Load

Resistive

Load

Inductive

Load

Inductive

Load

Volts (V) Amperes (A)Amperes (A)

500 1 1 -

440 3 3 250 0.5 0.5

240 4 4 125 1 1

110 5 5 48 3 2.5

48 6 6 24 6 2.5

OFF,

Trip

OFF,

Trip

Trip

Trip
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ELECTRICAL CONTROL USING INTERNALLY
MOUNTED ACCESSORIES

ACCESSORIES

Remote Tripping Devices

Shunt Trip (SHT)

A shunt trip allows an MCCB to be tripped remotely
on the application of the rated coil voltage across the 
shunt trip terminals. TemBreak 2 shunt trips have
continuously rated coils and are suitable for use in
electrical interlocking applications.

The MCCB contacts and toggle will move to the
tripped position when the shunt trip is operated. 

The permissible voltage range is 85% to 110% for AC
or 75% to 125% for DC.

The cable capacity of the terminals is 0.5 to 1.25mm2.
Shunt trips are colour coded grey.

Under Voltage Trip (UVT) 

An under voltage trip will trip the breaker
automatically when the voltage applied to the terminals
of the undervoltage coil drops to between 70% and
35% of its voltage rating. The under voltage trip
prevents the circuit breaker being closed unless a
voltage corresponding to at least 85% of its voltage
rating is applied across the terminals of the
undervoltage coil.

The MCCB contacts and toggle will move to the
tripped position when the under-voltage trip operates.

Under voltage trips with AC operating voltages are
available with 500ms time delays. Time-delay units 
are fitted to the outside of  MCCBs.

The cable capacity of the terminals is 0.5 to 1.25mm2.
Under voltage trips are colour coded grey and black.

Rated

Voltage

Excitation

Current

(A)

Voltage  DCVoltage AC

Ratings of Under Voltage Trips

Rated

Voltage

Power 

Supply

Capacity

(VA)

Voltage  DCVoltage AC

1.4 1.4 2.28 23 10 10

100-120 200-240 380-450 24 100-120 200-240

Power supply capacity (VA) Excitation current (mA)

Terminal Designations of Shunt TripsShunt Trips

Under Voltage Trips Terminal Designations of Under Voltage Trips

Ratings of Shunt Trips

Controller

C1 C2
~ ~

(–) (+)

Controller

D1 D2
~ ~

(–) (+)
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ACCESSORIES

Terminal Block for Front-Connected 

and Rear-Connected MCCBs (TF)

A terminal block facilitates convenient and accessible
control wiring to internally mounted accessories. 
It allows the use of control wiring cables with larger
cross-sectional area than permitted by the internal
accessories themselves. 

This terminal block can be clipped to either side of the
MCCB. If mounted on the left incoming wiring will 
be fed vertically up to the terminals. If mounted on the
right, the incoming wiring will be fed vertically down 
to the terminals. Terminal blocks are pre-fitted with
outgoing wiring which can be terminated directly 
on each internal accessory. Note that if the terminal
block is mounted on the right side of the MCCB, it 
is not compatible with the breaker-mounted terminal
block for preferential trip alarm. The latter should be
remotely-mounted in this case.

The maximum incoming cable size to the terminal block
is 2.5mm2. Terminal blocks have 11 terminals.

TERMINATION OF CONTROL WIRING

Terminal blocks are for optional use with all types of internally
mounted accessory.

Terminal Block for Front-Connected and Rear-Connected MCCBs

Terminal Block for Plug-in MCCBs

Terminal Block for Plug-in MCCBs

The terminal block for a plug-in MCCB
consists of:

• a male section pre-fitted with 3 cables 
with which clips easily to the back of 
the MCCB

• a female section with 3 user terminals 
which clips easily into the plug-in base.

Up to 4 terminal blocks can be installed
on a 125A, 160A or 250A frame MCCB.
Up to 5 terminal blocks can be installed
on a 400A or 630A frame MCCB.
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ACCESSORIES

ELECTRICAL CONTROL USING MOTORISED OPERATION
Overview – Motor Operators (MC)

Motor operators provide the possibility of
opening and closing an MCCB on
application of electrical control signals.
TemBreak 2 motor operators are
extremely reliable, having been designed
to endure the same switching duty as the
host MCCB.

• Easy field-installation.

• Fast operation (   100ms). 

• Positive contact indication.

• Padlocking facility as standard
(Maximum 3, hasp diameter 8mm).

• Optional keylock.

• Versions available with automatic 
reset function.

• Voltage presence indication.

Motor operators for 125A and
250A frame are mounted on the
front of the breaker. They can be
rapidly fitted by locating the round
pegs and square pegs on the motor
into corresponding round and
square holes on the breaker. It takes
less than 10 seconds to secure the
motor to the MCCB.Two levers 
securely lock the motor into
position. No tools are needed 
to fit the motor operator.

400A frame and 630A frame motor
operators are held in place with
mounting screws. They can be
installed easily in the field.

Mounting
screws

Round Peg

Padlocking
facility

ON / OFF
TRIPPED

Indicator
Operating

Handle

Voltage 
presence

ON / OFF
push buttons

Manual
Charging

Point
Spring status

Manual
charging

lever

Optional
key lock

ON / OFF+
TRIPPED indicator

Optional
key lock

Select 
Lever

Motor Operator for 125A and 
250A Frame MCCB’s

Motor Operator for 400A and 
630A Frame MCCB’s

Motor Operator for 125A and 
250A frame MCCB’s

Motor Operator for 400A and 
630A frame MCCB’s

Square Peg
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Frame size of host MCCB (A) 125, 160, 250 400, 630

Rated operating voltage 100-110 V AC

200-220 V AC

230-240 V AC

24 V DC

48 V DC

100-110 V DC

Operating current/ 100-110 V AC 2.5 / 5.3 ON ---/1.9; OFF, RESET 1.3/3.8

Starting current 200-220 V AC 2.9 / 5.3 ON ---/3.3; OFF, RESET 0.9/3.8

Peak value  (A) 230-240 V AC 2.8 / 5.3 ON ---/3.3; OFF, RESET 0.9/3.8

24 V DC 9 / 18 ON ---/9.2; OFF, RESET 4.3/9.8

48 V DC 8 / 17 ON ---/3.8; OFF, RESET 2.0/5.2

100-110 V DC 1.3 / 4.3 ON ---/1.3; OFF, RESET 1.2/2.9

Operating method Direct drive Spring charging

Operating time (s) ON 0.1 0.1

OFF 0.1 1.5

RESET 0.1 1.5

Operating switch rating 100V, 0.1 A, Opening voltage: 44V, current 4mA

Power supply required 300 VA minimum 300VA minimum

Dielectric properties (1 min) 1500 V AC (1000V AC for 24V DC and 48V DC motors)

Weight 1.4 kg 3.5kg
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ELECTRICAL CONTROL USING MOTORISED OPERATION
Indication of ON, OFF or TRIPPED Status

Ratings and Specifications

MCCB on MCCB off MCCB tripped

The external operating handle of 125A and 250A frame motor operators has dual functions:

1. Indication of ON, OFF or TRIPPED status as shown in the photographs below;

2. Manual operation when external operating handle is pulled out. The supply to electrical control
circuits inside the motor operator is cut when the external operating handle is pulled out.

Motor operators for
400A and 630A frame
MCCBs incorporate a
mechanical flag which
indicates the ON, OFF
and TRIPPED status 
of the MCCB. They 
can be manually
charged using the 
lever provided.

= Available

Note:  Operating times shown in the above table apply only when the rated operational voltage is supplied to the motor operator.
The voltage supplied to the motor operator must be within the range of 85% and 110% of the rated operating voltage.

ACCESSORIES
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ACCESSORIES

ELECTRICAL CONTROL USING MOTORISED OPERATION
Motor Operator Control Circuits

Operation

The motor operator incorporates a self-hold
circuit for the closing and opening signals.
Therefore a momentary open or close signal 
will ensure a complete operation.

When the breaker trips, the breaker is reset 
by applying a signal to the OFF terminals 
of the motor.

When a UVT is used with a motor operator,
design the control circuit so that the UVT is
energised before a reset or close signal is sent 
to the motor operator. A 40ms time delay 
in the reset and close signals is sufficient 
to allow the UVT to energise.

When a shunt trip is used with a motor operator,
design the control circuit so that the shunt trip is 
de-energised before a reset or close signal is sent 
to the motor operator.

If motor operators are used with mechanically
interlocked MCCBs, the motors must be
electrically interlocked to ensure correct operation.

Electrical interlocking can be achieved using the
‘Cable for Electrical Interlocking’ accessory. 
This cable is wired to terminals on the top of
each motor, and provides electrical interlocking
without the use of other accessories or wiring.
Refer to section 10 for order codes.

Auto-reset 

Two types of motor operator are available: 
motor operators without auto-reset and motor
operators with auto-reset. The correct type 
of motor operator should be selected for the
application. MCCB auxiliary and alarm switches
do not have to be used in the control circuits 
for motor operators whether they have 
auto-reset or not, saving cost and space.

MCCB and Motor Operator Showing Control
Wiring Socket

The Control circuits for Motor
Operators are connected using a 
simple plug and socket system.

Control circuit for Motor Operators 

Control Wiring Plug
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OPERATING HANDLES & LOCKING DEVICES
TemBreak 2 external operating handles are extremely reliable, having been designed to endure the
same switching duty as the host MCCB.

It is easy to fit the operating unit to the MCCB. Fitting involves three easy steps:

1. Align breaker toggle with operating mechanism

2. Push external operating handle into position (the handle’s round pegs locate securely in the
breaker’s round holes and the external operating handle’s* square pegs in the breaker’s square holes).

3. Twist locking screws through 45 degrees.*

Safety Features

• Door interlock mechanism with override facility included as standard
• IP54 as standard (door mounted version), IP3X as standard (breaker mounted version)
• IP65 optional (door mounted version), IP5X optional (breaker mounted version)
• Locks OFF with up to 3 padlocks (8mm hasps)
• Optional keylock in OFF position
• Available in black or red and yellow
• A trip test can be performed with the external operating handle fitted to the MCCB

Orientation

To switch the breaker from OFF to ON the external
operating handle is rotated through 90 degrees in a
clockwise direction. 

The ON (I) and OFF (O) indication of the external
operating handle can be re-oriented in steps of 90 degrees
with respect to the operating mechanism. This allows 
the indication position to remain the same whether the
breaker is mounted vertically (right side up or upside 
down) or horizontally (on its left side or on its right side). 
The hole cut-out dimensions for a panel or door will remain unchanged if the
external operating handle is re-oriented. The external operating handle’s axis of
rotation is on the intersection of the centre lines of a 3P MCCB. This means that
the positioning of the door cutouts is symmetrical for breakers mounted
horizontally on either side of a vertical busbar system.

*external operating handles for 400A and 630A Frame
models are secured with four screws.

ACCESSORIES

MCCB ONMCCB ON 

Using TemBreak 2 Operating Handles Using other MCCB Operating Handles

Cubicle Door Cutouts
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ACCESSORIES

The door mounted handle is used to
operate a circuit breaker mounted
inside a cubicle from outside the
door. It consists of an operating
mechanism that is mounted on 
the breaker, an operating handle 
that is mounted on the door, and 
a shaft that transmits the turning
force from the handle to the
operating unit. The shaft can be 
cut to the required length.

CORRE

Handle unit

Optional
key lock

Operating
unit

Anti-tamper
sleeved

extensions

Locking Devices

Toggle locking devices allow MCCBs to
be locked ON or OFF using up to three
padlocks. Locking devices for 125A, 160A
and 250A frame models accept padlocks
with 5mm hasp diameter. Locking devices
for 400A and 630A frame models accept
padlocks with 8mm hasp diameter.

Fittings for Castell and Fortress locks are available. They are suitable for use on toggle-operated
MCCBs, or on door mounted handles (HP) for MCCBs.

Breaker Mounted Handle (HB)

OPERATING HANDLES & LOCKING DEVICES
Door Mounted Handle (HP)

This external operating handle is used to
operate a circuit breaker mounted just
behind a compartment door with the
door closed. The operating unit and the
handle itself are mounted directly onto
the circuit breaker. The handle protrudes
through a cutout in the door. A moulded
door flange is supplied with the external
operating handle which covers the cutout
from the front.

Padlocking and keylocking is possible 
in the OFF position.

Cutout
flange

OFF
Padlocked

lever

Door 
interlocking
mechanism

Door Mounted Handle with Optional Keylock

Breaker Mounted Handle Padlocked in the OFF Position

S250 Locked OFF S400 Locked OFF
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INSULATION ACCESSORIES
Terminal Covers

Terminal Cover Lock with Lead Seal

Terminal covers are used to prevent direct
contact with live MCCB terminations.
They also provide additional insulation
to reduce the possibility of a short 
circuit between phases or to earth when
large conductors are used.  

General features

• Terminal covers require no tools 
for installation

• All terminal covers have an IP20 
ingress protection rating

• Terminal covers are ordered 
individually. Two terminal covers are 
required to cover both the line and 
load terminals of an MCCB. Each 
cover can either be fitted to the top 
or bottom of the MCCB

• Terminal covers have an instrument 
probe access hole of 4mm diameter 
on each phase.

Instrument
probe access

holes

Earth Barrier Fitted to Rear of Terminal Cover

Options

• A terminal cover lock allows an 
anti-tampering seal to be added.

• An earth barrier can be added to 
terminal covers for front connection. 
The earth barrier provides insulation 
at the rear of the terminations.

ACCESSORIES
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ACCESSORIES

INSULATION ACCESSORIES
Terminal Covers for Front Connection (CF)

Terminal covers for front connection are suitable for covering
the exposed live parts of conductors terminated on the MCCB.

Flush Terminal Covers (CS)

Flush terminal covers are useful for increasing the ingress protection rating at the terminals without
increasing the overall length. They can be used with busbar and for direct entry of stranded cable 
(with solderless cable clamp terminals (FW), refer to Section 6, Installation).
Flush terminal covers are identical to rear terminal covers for 400A and 630A frame models. 
The user can remove a section of the rear terminal cover using a tool to allow entry of the conductor.

Terminal Covers for Front Connection Flush Terminal Covers

Terminal covers for Rear Connection (CR)

Terminal covers for rear connection may be 
used on MCCBs fitted with rear connections (RC)
or plug-in connections (PM). They prevent access 
to the terminals from the front and top.

Terminal Covers for Rear Connection
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INSULATION ACCESSORIES
Interpole Barriers (BA)

MCCB Fitted with Interpole Barriers on Both Ends Interpole Barriers between Adjacent MCCBs

Interpole barriers provide maximum insulation between 
phases at the terminals of the MCCB. They cannot be 
fitted at the same time as any of the terminal covers. 
Interpole barriers for use on one end of the MCCB are 
supplied as standard. Additional interpole barriers can be
ordered individually. All interpole barriers can easily be 
fitted to either end of an MCCB.

MCCB moulds have been designed to accept an additional
interpole barrier between two adjacent MCCBs.

ACCESSORIES
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

ACCESSORIES

Where more than one AC voltage source is available to a distribution system it is often necessary to
prevent multiple sources supplying the system at one time. Interlocking accessories are used together with
two MCCBs to prevent both being in the ON state simultaneously. This provides a secure mechanical
means of preventing the connection of two supply sources. 

An automatic changeover controller can monitor the status of two supplies and control the switching of
two MCCBs according to pre-programmed parameters. When an automatic changeover controller is
interfaced to a pair of interlocked MCCBs fitted with remote control accessories, a secure, fully automatic
changeover system is achieved.

Terasaki can supply components for automatic changeover systems in one of the following three ways:

1. Terasaki provides MCCBs, mechanical interlocks and accessories individually packaged, for customer
assembly. Automatic changeover controller, terminal block, control elements, all wiring and wiring
diagrams are the customer’s own. The requirements for the control circuit mentioned under the
headings ‘Electrical Control Using Motorised Operation/Operation’, in this section, must be observed
to ensure correct operation.

2. Terasaki provides MCCBs, mechanical interlocks, accessories, TemTransfer Automatic Changeover
Controller and wiring diagram individually packaged, for customer assembly. Terminal block, control
elements and all wiring are the customer’s own. A two-way, two-position latching key switch is
required to provide reset after faults, and to disable automatic control allowing isolation of the load.

3. Terasaki provides MCCBs, mechanical interlocks, accessories, TemTransfer Automatic Changeover
Controller, wiring diagram and control module individually packaged, for customer assembly. 
All wiring is the customer’s own. A two-way, two-position latching key switch is required to provide
reset after faults, and to disable automatic control allowing isolation of the load.
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

ACCESSORIES

LOAD

CONTROL MODULE
FOR TRANSFER

AUTO CHANGEOVER
CONTROLLER

24VDC Supply
Optional

MAIN
SUPPLY

ALTERNATIVE
SUPPLY

Two-way, two-position latching
key switch (required)

Equipment supplied
by customer

Mechanically and Electrically Interlocked
MCCBs and Accessories

All accessories, including mechanical
interlocks, can be fitted in the field.

The unique design of the interlocks means
that a special mounting plate is not necessary.

Contact us for a list of the accessories
required.

Control Module for TemTransfer (Optional)

The optional control modules centralises the
connections, thereby simplifying the wiring of
a TemTransfer automatic changeover system.

It consists of a control element and terminal
block.

The 24VDC supply is not required for
normal operation, but is required for
performing diagnostic or reprogramming
procedures on TemTransfer in the absence of
mains or alternative supplies.

Contact us for the wiring diagram.

TemTransfer Automatic Changeover
Controller (refer to p77 for details)

Terasaki can supply TemTransfer pre-
programmed to your specification (contact us
for details), or with an optional interface for
self-programming (refer to Section 10 for
order codes). Otherwise supplied with factory
default settings.

The following schematic diagram illustrates an automatic changeover system employing the TemTransfer
Automatic Changeover Controller.
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

ACCESSORIES

Changeover Pair with Link
Interlock and Motor Operators 

Viewed from Below

Link Interlock (ML)

Link interlocks consist of a mechanism
mounted to each MCCB in an adjacently
mounted pair. The link between each
mechanism inhibits the closure of one
MCCB unless the other is in the OFF
position.

Link interlocks can be used on a mixture 
of 3 and 4 pole breakers of the same 
frame size.

The TemBreak 2 link interlock is an
innovative design breakthrough which 
will save space, time and money for
switchboard builders in that:

• Installation is extremely simple.
Link interlocks are field-installable 
and only require a screwdriver to fit.

• Link interlocks replace the accessory 
cover on the front of the breaker

• Motor operators and operating handles 
are compatible with link interlocks

• The interlock is installed on the front 
of the MCCB and does not therefore
interfere with copperwork or cables

• No need to buy factory-built backplates 
with MCCBs and interlocks pre-fitted

• An automatic changeover pair 
consisting of an interlocked pair 
of  MCCBs with internal control 
accessories and motor operators 
can be assembled in a few minutes!

Link Interlock
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The TemBreak 2 wire interlock is an
innovative design breakthrough which
will save space, time and money for
switchboard builders in that:

• Installation is extremely simple. 
Wire interlocks are field-installable.

• Wire interlocks replace the accessory 
cover on the front of the breaker.

• Motor operators and operating handles 
are compatible with wire interlocks.

• Interlocking of MCCBs mounted in
different compartments is possible.

• No need to buy factory-built 
backplates with MCCBs and 
interlocks pre-fitted.

• An automatic changeover pair 
consisting of an interlocked pair 
of MCCBs with internal control 
accessories and motor operators 
can be assembled in a few minutes!

Slide Interlock (MS)

Slide interlocks are manually operated toggle locking
devices which can be installed between two adjacent
MCCBs. Depending on the position of the slide, 
one or other of the MCCBs on either side of a slide
interlock is inhibited from being in the ON position.

Slide interlocks can be used between MCCBs of the
same number of poles and of the same frame size.

Slide interlocks can be installed in the field and are
padlockable in both positions.

ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

ACCESSORIES

Wire Interlock (MW)

Wire interlocks consist of two mechanisms connected by a cable. The mechanisms are mounted on
two MCCBs located at a distance from each other which is limited by the length and bend radius of
the cable. The mechanisms and cable inhibit the closure of one MCCB unless the other is in the OFF
position. Each mechanism is ordered separately. Cables of 1.0m or 1.5m length are also ordered as
separate items.

Wire interlocks can be used on a mixture of 3 and 4 pole MCCBs of different frame sizes. This allows
potential cost savings by using lower rated MCCBs for the alternative power supply. MCCBs can be
mounted in different switchboard compartments or on different planes.

Changeover Pair with Wire Interlock,
Electrical Interlock and Motor Operators

View from above

Slide Interlock installed between two MCCBs
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

ACCESSORIES

TemTransfer Automatic Changeover Controller

The TemTransfer is a fully configurable Automatic 
Changeover Controller (ACC). It is designed to 
monitor the incoming AC mains supply (1 or 3 phases) 
for under/over voltage and under/over frequency. 
Should these fall out of limits, the module will issue a start
command to the generating set controller. Once the set is
available and producing an output within limits the ACC
will control the transfer devices and switch the load from
the mains to the generating set. Should the mains supply
return to within limits the module will command a return
to the mains supply and shut down the generator after 
a suitable cooling run. Various timing sequences are 
used to prevent nuisance starting and supply breaks.

TemTransfer is compatible with TemPower 2 ACBs,
TemBreak 2 MCCBs and TemContact contactors.

When TemTransfer is used with a pair of TemBreak 2
MCCBs, additional control wiring and components may be
necessary for some control schemes. Contact us for details.

Terasaki can supply TemTransfer pre-configured to
specification, or unconfigured with an optional interface kit.

Configuration is by PC based software and the interface 
kit using an FCC68 socket on the rear of the module. 
This allows rapid and secure configuration of the module.
The FCC68 socket also provides full real-time diagnostics
on the status of the ACC, its inputs and outputs.

Configuration and connection options allow for a wide
range of higher functions such as ‘Auto start inhibit’,
‘Manual restore to mains’, ‘Load inhibit’ (both mains 
and gen-set), ‘Lamp test’, Push-button transfer control,
External mains or Gen-set failure inputs, etc.

The four position key-switch allows for mode selection:-

• Auto Mode

• Auto mode with manual return to Mains

• Run generator off load

• Run generator on load

A clear mimic diagram with
‘International’ symbols and LEDs
provide clear indication of supply
availability and load switching status.
Further LED indication is provided 
for ‘Start delay in progress’ and
‘Mains return timer active’. Two user
configurable LED’s are provided to
allow the user to display specific states
(defaulted to indicate that the closing
procedure of the Mains or Generator
circuit breaker has been started).

Five user configurable relays
are provided to allow control 
of contactors, different circuit 
breaker types and engine control
modules and alarm systems.

The controller features a self seeking
power supply which will utilise power
from the Mains AC supply or the
Generator AC supply.  A DC supply 
to the module is not essential for basic
operation, though some ‘higher’
functions require it (such as system
diagnostics).

The module is mounted in a robust
plastic case, connection to the module 
is via plug and socket connectors.

TemTransfer Automatic Changeover Controller
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ACCESSORIES FOR DUAL SUPPLY CHANGEOVER SYSTEMS

ACCESSORIES

TemTransfer Automatic Changeover Controller

Specifications

DC Supply

The TemTransfer is normally powered from 
the AC sensing supplies. It will only draw 
power from the DC supply if both AC supplies
are not present. 

DC power should be supplied from a low voltage
supply between 8 to 35V continuous. It is able 
to operate at 0V for 50ms during cranking,
providing supply was at least 10V before dropout
and supply recovers to 5V. This is achieved
without the need for internal batteries.

Maximum operating current:
150mA @ 12V, 95mA @ 24V. 

Maximum standby current (AC powered supply)
34.7 mA @ 115V.  16.1mA @ 230V.

3 Low voltage auxiliary relay contacts: 
8Amp DC rated 1 each: NO+NC C/O 
(a and b C/O contacts)

2 Mains rated relay contacts: 
8Amp RMS rated 1 each NO+NC. 
(a and b contacts)

Dimensions: 
96 x 144 x 155 DIN STANDARD.

Operating temperature range:
-15 to +55°C

Indication LEDs:
Mains Available/On Load, Generator
Available/On load, Start Delay, Mains Return
Delay and 2 User Configurable.

Operating voltage: - Specify on ordering.

AC Voltage Input Range (for AC Powered
Operation): 
115V Version:- 88 - 160 V ac RMS
230V Version:- 176 - 305 V ac RMS

AC Voltage Input/Adjustment Range 
(Sensing Operation):
115V Version:- 55 - 152 V ac RMS
230V Version:- 110 - 304 V ac RMS
AC Frequency Input/Adjustment 
Range: 10-75 Hz
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5

MODULAR SIZES

All current ratings up to 630A
can be supplied in 2 sizes:
the 250A and 630A sizes.

The compact 125A size 
offers the same features 
and performance but with
reduced dimensions and cost.
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INSTALLATION

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

4. Application Data

5. Accessories

6. Installation

• Connection and Mounting Options and Accessories 81

• Insulation Distances 86

• Mounting Angle 88

• Direction of Power Supply 88

• Standard Installation Environment and Special Treatments 89

• Temperature Ratings 90

7. Dimensions

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 1600A

8. TemBreak Moulded Case Circuit Breakers

9. Order Codes
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TemBreak 2 MCCBs connection and
mounting accessories facilitate easy installation
in any arrangement. Breakers and accessories
are easy to fit. They are designed to provide
safe and secure termination and mounting
points. 125A and 160A/250A frame models
have a choice of 45mm front cutout patterns

Overview of Connection and Mounting Accessories

Please refer to Section 2, Ratings and Specifications, for details of the connection and mounting
options which are available for each model.

Please refer to Section 7, Dimensions, for detailed dimensions of connection and mounting options
and accessories.

Note that one set of mounting screws is supplied as standard with every circuit breaker or switch
disconnector purchased.

Connection and mounting options overview diagram

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES 

INSTALLATION

Optional 45mm Cutout Patterns

45mm
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This connection method is standard for all front connected (FC) MCCB models. 
Solid conductors or cables terminated with crimp lug terminals can be used.

Serrated Terminal Surface

Each terminal on 160A and 250A models has a
serrated surface. This provides excellent grip for
heavy cables terminated with crimp lug terminals,
thereby preventing sideways rotation of the lug.

Connection of Large Conductors and Multiple Conductors

Terminal bars (FB) are terminal extensions which can be fitted to line
or load side terminals and are used to connect large conductors and
multiple conductors. Available for field fitting in sets of 3 or 4 bars.

*H125 and L125 are 250A frame size

INSTALLATION

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Connection of Busbars and Terminated Cables

Maximum Dimensions of Compression Terminals

Frame Size (A) 125* 160 & 250 400 & 630

Width, W (mm) 17 25 25

Diameter, d (mm) 9 9 11

Maximum from centre to tip, e(mm) 8.5 10 12
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Cable clamp terminals (FW) can be used to secure stranded cable directly to the MCCB. 
Available for field fitting in sets of 3 or 4.

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Direct Entry of Stranded Cable

Rear connections (RC) allow termination of conductors in a different switchboard
compartment to the MCCB body. 

The terminal bar can be rotated in steps of 45 degrees in the field.

Termination in Separate Compartment

INSTALLATION

E125, S125, S125-NF 1.5 to 50 (1 cable)

H125, L125, S160-NF 1.5 to 70 (1 cable)

S160, E250, S250, H250, L250 35 to 120 (1 cable)

E400, S400, H400, L400 80 to 240 (1 cable)

60 to 120 (2 cables)

MCCB Model Cable Capacity (mm2)
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The plug in mounting system allows fast replacement of the MCCB body without the need to disturb
the terminations. Solid conductors or cables terminated with compression terminals can be used.

Plug-In Safety Lock

The plug-in MCCB body is automatically locked to the base when the contacts are closed (toggle ON). 
It cannot be removed unless the contacts are in the isolated position (toggle OFF or TRIPPED).  
This system ensures safe removal of the MCCB from the base.

The connection bars for plug-in bases are optional and can be configured in the field either for
front or rear access. The illustrations below show possible mounting and connection options
for plug in bases.

1. Mounted on base plate with
connection bars mounted for
front access.
Insulation plates are supplied
as standard and must be fitted.

2. Terminations in separate 
compartment. Connection bars
are mounted for top access at the
top and rear access at the bottom.

3. Mounted on angle bars.
Connection bars are
mounted for rear access.

INSTALLATION

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Plug-in Mounting

Plug-in connections and safety lock are fitted
to the back of the MCCB

Plug-in MCCB and base

Safety Lock

IP2X

Insulation
Plates
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The DIN rail adaptor is easily fitted to the rear of 3 pole E125 and S125 models to allow clip
mounting of the MCCB to 35mm DIN rail.

The 45mm cutout of TemBreak 2 devices makes them suitable for mounting alongside modular
devices in distribution boards.

CONNECTION AND MOUNTING OPTIONS AND ACCESSORIES
Mounting on 35mm DIN Rail

INSTALLATION

45mm

A range of flanges which improves the appearance of door cutouts is available. These are
suitable for toggle-operated and motor-operated MCCBs and switch-disconnectors.

Door Flanges
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The insulation distances between the MCCB and earthed metal parts and insulators shown in 
this section must be maintained to prevent arcing faults occurring due to conductive ionised gas. 
In cases where other specifications require different insulation distances to those shown here, 
the greater distance must be maintained. In cases where two different models are installed one 
above the other, the insulation distance between the two models should be as for the lower model.

INSTALLATION

INSULATION DISTANCES

1. Insulation plate

2. Top plate (earthed metal)

3. Insulation tube or tape

4. Front-connected type

5. Front-connected type with terminal bar

6. Rear-connected type, plug-in type

7. Side panel

8. A. Distance from lower breaker to exposed live part of upper breaker terminal (front-connected type) 
or distance from lower breaker to end face of upper breaker (rear-connected type or plug-in type)

B1. Distance from end face of breaker to top plate

B2. Distance from end face of breaker to insulation plate

C. Gap between breakers

D. Distance from side of breaker to side panel (earthed metal)

E. Dimensions of insulation over exposed conductors

Exposed conductors must be insulated up to the breaker terminals. Interpole barriers or optional terminal
covers are recommended. If optional terminal covers are used, insulate the exposed conductor until it overlaps
the terminal cover.

ATTENTION
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Model Type A B1 B2 C D E

E125 NJ 50 10 10 0 25 *(1)

S125 NF 50 10 10 0 25 *(1)

S125 NJ 50 10 10 0 25 *(1)

S125 GJ 75 45 25 0 25 *(1)

H125 NJ 100 80 60 0 50 *(1)

L125 NJ 100 80 60 0 50 *(1)

S160 NF 50 40 30 0 25 *(1)

S160 NJ 50 30 30 0 25 *(1)

S160 GJ 100 80 60 0 50 *(1)

H160 NJ 100 80 60 0 50 *(1)

L160 NJ 100 80 60 0 50 *(1)

E250 NJ 50 40 30 0 25 *(1)

S250 NJ 50 40 30 0 25 *(1)

S250 NE 50 40 30 0 25 *(1)

S250 GJ 100 80 30 0 25 *(1)

S250 GE 100 80 30 0 25 *(1)

S250 PE 100 80 60 0 50 *(1)

H250 NJ 100 80 60 0 50 *(1)

H250 NE 100 80 60 0 50 *(1)

L250 NJ 100 80 60 0 50 *(1)

E400 NJ 100 80 40 0 30 *(1)

S400 CJ 100 80 40 0 30 *(1)

S400 NJ 100 80 40 0 30 *(1)

S400 GJ 100 80 40 0 30 *(1)

S400 GE 100 80 40 0 30 *(1)

H400 NJ 120 120 80 0 80 *(1)

H400 NE 120 120 80 0 80 *(1)

L400 NJ 120 120 80 0 80 *(1)

L400 NE 120 120 80 0 80 *(1)

E630 NE 120 100 80 0 80 *(1)

S630 CE 120 100 80 0 80 *(1)

S630 GE 120 100 80 0 80 *(1)

*Note: (1) Insulate the exposed conductor until it overlaps the moulded case at the terminal, or the terminal cover.

INSULATION DISTANCE IN mm (AT 440V AC MAXIMUM)

INSTALLATION
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TemBreak 2 MCCBs may be mounted at any angle without affecting performance.

Power can be supplied through TemBreak 2 MCCBs in either direction without loss of performance.

INSTALLATION

MOUNTING ANGLE

DIRECTION OF POWER SUPPLY

Mounting angle does not affect performance.
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TemBreak 2 MCCBs are intended for installation in the following conditions as standard:

• Operating ambient temperature -5 degrees C to 50 degrees C. Refer to page 84 for thermal
derating information above this temperature.

• Relative humidity of up to 85%.

• Altitude up to 2000m.

• Atmospheres free from dust, smoke, corrosive gases, inflammable gases, moisture and salt.

For installation in conditions more onerous than those described above, contact Terasaki for details. 

The following special treatments have been developed for installation in specific 
environmental conditions:

• Low temperature treatment. 

For installation at
temperatures down to -40
degrees C for storage and 
-20 degrees C for operation. 
The environment must be 
free from rapid changes in
temperature that result in the
formation of condensation.

• Fungus-moisture proofing. 

For installation at
temperatures up to 65
degrees C and relative 
humidity of up to 95%. 
The environment must be
free from rapid changes in
temperature.

• Anti-corrosion treatment. 

MCCB is surface treated 
to increase resistance to
corrosion. 
If the MCCB is to be installed
in atmosphere that contains
excessive volumes of corrosive 
gases or moisture, it should be
house in an airtight enclosure.

STANDARD INSTALLATION ENVIRONMENT
AND SPECIAL TREATMENTS

INSTALLATION
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MCCB Type Connection Type Rated Current (A)

Models Calibrated at 50°C 
10°C 20°C 30°C 40°C 50°C 55°C 60°C 65°C

23A 23A 22A 21A 20A 18.5A 18A 17.5A

37A 36A 35A 34A 32A 30.5A 30A 29A

63A 60A 57A 53A 50A 45A 43A 41A

E125-NJ 80A 76A 72A 67A 63A 57A 55A 52A

S125-NJ Front, Rear, Plug-in 128A 122A 115A 108A 100A 94A 90A 87A

S125-GJ 152A 146A 140A 132A 125A 117A 113A 109A

24A 23A 22A 21A 20A 18.5A 18A 17.5A

38A 36A 35A 34A 32A 30A 29A 28A

60A 58A 55A 53A 50A 47A 45A 44A

76A 73A 70A 66A 63A 59A 57A 55A

H125-NJ Front, Rear, Plug-in 118A 112A 108A 105A 100A 95A 92A 89A

L125-NJ 149A 144A 138A 131A 125A 118A 114A 111A

Front, Rear, Plug-in 25A 24A 23A 21A 20A 18.5A 18A 17.5A

S160-NJ 37A 36A 34A 33A 32A 30A 29A 28A

63A 60A 57A 54A 50A 46A 44A 42A

77A 74A 71A 67A 63A 59A 57A 55A

119A 114A 110A 105A 100A 94A 91A 88A

S160-NJ Front, Rear, Plug-in 151A 145A 139A 133A 125A 117A 113A 109A

S160-GJ 190A 182A 176A 168A 160A 151A 146A 141A

L160-NJ Front, Rear, Plug-in

H160-NJ 188A 181A 175A 168A 160A 151A 147A 143A

25A 24A 23A 21A 20A 18.5A 18A 17.5A

37A 36A 34A 33A 32A 30A 29A 28A

63A 60A 57A 54A 50A 46A 44A 42A

77A 74A 71A 67A 63A 59A 57A 55A

Front, Rear, Plug-in 119A 114A 110A 105A 100A 94A 91A 88A

E250-NJ 151A 145A 139A 133A 125A 117A 113A 109A

E250-NJ 

S250-NJ Front, Rear, Plug-in 190A 182A 176A 168A 160A 151A 146A 141A

S250-GJ 303A 290A 278A 265A 250A 235A 227A 219A

H250-NJ Front, Rear, Plug-in

L250-NJ 188A 181A 175A 168A 160A 151A 147A 143A

H250-NJ 

L250-NJ Front, Rear, 293A 283A 273A 263A 250A 237A 230A 223A

E400-NJ

S400-CJ

S400-NJ Front, Rear, Plug-in 295A 285A 275A 263A 250A 237A 230A 223A

S400-GJ 472A 456A 440A 420A 400A 380A 369A 358A

H400-NJ Front, Rear, Plug-in 295A 285A 275A 263A 250A 237A 231A 224A

L400-NJ 468A 452A 436A 420A 400A 384A 376A 368A

Models Calibrated at 30°C 10°C 20°C 30°C 40°C 50°C 55°C 60°C 65°C
H250-NJ

L250-NJ Plug-in 250 236 219 209 200 190

Electronic Models 10°C 20°C 30°C 40°C 50°C 55°C 60°C 65°C
S250-NE

S250-GE Front, Rear 250 250 250 250 237.5 225 200 200

S250-NE

S250-GE Plug-in 250 250 250 225 200 200 157.5 157.5

S250-PE

H250-NE

L250-NE Front, Rear 250 250 250 250 237.5 225 200 200

S400-NE

S400-GE

H400-NE Front, Rear, Plug-in 250 250 250 250 250 250 225 200

L400-NE 400 400 400 400 400 380 360 320

E630-NE

S630-CE

S630-GE Front, Rear 630 630 630 630 630 598.5 567 504

E630-NE

S630-CE

S630-GE Plug-in 535.5 535.5 504 396.9 396.9 396.9
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COMPACT CHANGEOVERS

The mechanical interlock is installed on the
front of the MCCB, and is compatible with
motor operators and external operating handles.
An automatic changeover system can be
assembled in a few minutes by a switchboard
builder or end-user.

Changeover Pair with Link Interlock
and Motor Operators 

Viewed from Below (250A frame)
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DIMENSIONS

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

4. Application Data

5. Accessories

6. Installation

7. Dimensions*
• S125-NF, S160-NF 93

• E125-NJ, S125-NJ, S125-GJ 94

• S160-NJ, S160-GJ, E250-NJ, S250-NJ, S250-GJ 96

• H125-NJ, L125-NJ, H160-NJ, L160-NJ, S250-NE, 
H250-NJ, H250-NE, L250-NJ 98

• E400-NJ, S400-CJ, S400-NJ, S400-GJ, S400-NE, S400-GE 100

• H400-NJ, H400-NE, L40-NJ, L400-NE 102

• E630-NE, S630-CE, S630-GE 104

• Operating Handles 106

• Terminal Covers 111

• Interpole Barriers 113

• Terminal Blocks for Front-Connected and Rear-Connected MCCBs 114

• Slide Interlocks 115

• Link Interlocks 118

• Wire Interlocks 122

• Position of Trip Button 126

• External Neutral CT, Door Flanges 127

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 160A

8. TemBreak Moulded Case Circuit Breakers

9. Order Codes

*Not to scale.
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DIMENSIONS

S125-NF, S160-NF.
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DIMENSIONS

Panel hinge position (hatching area)
bottom view

HL

15
4±

1

8.
5

100

17

200
150

100

200
150

15

M4x0.7
Tapped hole

30

13
2

ø9

8.
5(

m
ax

.)

30

17(max.)
max.t5

3P

L

Drilling plan

4P

LH H

Preparation of conductor

30 30
3060 M4X0.7

Tapped hole

ø18ø8.5

16

13
2

15

5

30
30

30
30

8

M4X0.7
Mounting
screw

13
4

13
4

52
102

15 30

L L

H

H

L

3P

H

Drilling plan

4P

Stud can be
turned 45˚or 90˚

Conductor
overlap max.

Mounting plate
(max. t3.2)

Panel cutout
(Front view)

Panel cutout dimensions shown
give an allowance of 1.5mm
around the handle escutcheon.

HL

61
10

3.
5

4P3P

60
90

45
61

24

13
4

8

15
5

47

90 10645

164.55.5

154

10

28(max.)

30 30 30

45 75

Interpole barrier
(removable) Mounting hole

Connector plug

Front panel t2

M8 screw

M4x0.7
Mounting screw

Operating knob

HLHL

CL

CLCL

61
10645

164.55.5

154

28(max.)

Connector plug

Front panel t2
Operating knob

CL

90

15
5

45

4P
3P

R1

21.514.5

15
5

14
8

Pad lock 

86
90

E125-NJ, S125-NJ, S125-GJ, S125-NN.
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DIMENSIONS

8.5

8.5

3.
2t

3.
2t

14.2 14.2

22.2 22.2

Detail of connecting part
Oriented for rear access

8.5

8.5

3.
2t

3.
2t

14.2 14.2

22.2 22.2

Detail of connecting part
Oriented for rear access

Detail of connecting part

8.
5

3.2t

8
12

5

Oriented for front access

21.8

Note that the insulation plate (supplied as standard) must be fitted between the base and the backplate.

6.5

5 (max.)

10 (max.)

Preperation of conductor

15 (max.)

8.5

2- 6 4- 6

2- 6 4- 6

(rear view) Drilling plan(front view)

(rear view) Drilling plan(front view)

3P

Mounting Plate

Mounting Plate

4P

3P

17
15 15

30 30 30 30 30

30 60

18
5

15
2

8
8

17

4P 3P 4P

3P 4P

30

17 17 15
30 30 30 30 30

94 124
60

18
0

10
2

11
3

15
5

3.
2t

3.
2t

121
101
97

60.2
68.2

Support or rail

Support or rail

Mounting screw
M6x14 max.

Mounting on a support or rails (shown with optional connection bars oriented for rear access)

Termination of Busbar

Mounting through the backplate (shown with optional connection bars oriented for rear access)

Mounting on the backplate (optional connection bars must be oriented for front access)

Mounting Plate

Mounting Screw M5x20a

27 22.2
4

(61)

(61)

45

16
8

(rear view)

3P 4P

Drilling plan(front view)

4- 64- 6

3P

17.5 22.5

37
.5 75

35 70

15 15

50

4P

m
ax

 1
05

45

4

10
2

15
5

15
5

3.2t

3.2t

21.8

168

148
144

21.8
1

Insulating plate

Mounting plate

Insulating plate
Mounting screw M5 NUT

E125-NJ, S125-NJ, S125-GJ, S125-NN. Plug-in Versions.
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DIMENSIONS

(optional)

S160-NJ, S160-GJ, E250-NJ, S250-NJ, S250-GJ, S250-NN.
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DIMENSIONS

S160-NJ, S160-GJ, E250-NJ, S250-NJ, S250-GJ, S250-NN.
Plug-in Versions.

9

6 (max.)

15.5 (max.)

Preperation of conductor

22 (max.)

Mounting on a support or rails (shown with optional connection bars oriented for rear access)

Mounting through the backplate (shown with optional connection bars oriented for rear access)

Mounting on the backplate (optional connection bars must be oriented for front access)

Mounting screw
M8x18 max.

Support or rail

Support or rail

45

4

27

10
2

42

88

11
6

17
2

4t
4t

16
5

97

(61)

101

121

76.5

M5x20Mounting screw

Mounting plate

45

(61)

10
2

22

16
0

4t

20
20

16
5

144

168

1484

1
22

Insulating plate

Mounting screw M5 NUT

Insulating plate

Mounting plate

Termination of Busbar
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DIMENSIONS

H125-NJ, L125-NJ, H160-NJ, L160-NJ, S250-NE, S250-GE,
S250-PE, H250-NJ, H250-NE, L250-NJ.
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DIMENSIONS

H125-NJ, L125-NJ, H160-NJ, L160-NJ, S250-NE, S250-GE,
S250-PE, H250-NJ, H250-NE, L250-NJ. Plug-in Versions.

9

6 (max.)

15.5 (max.)

Preperation of conductor

22 (max.)

Mounting on a support or rails (shown with optional connection bars oriented for rear access)

Mounting through the backplate (shown with optional connection bars oriented for rear access)

Mounting on the backplate (optional connection bars must be oriented for front access)

Mounting screw
M8x18 max.

45

4

27

10
2

42

88

11
6

17
2

4t
4t

16
5

132

96

136

156

76.5

M5x20Mounting screw

Mounting plate

45

96

10
2

22

16
0

4t

20
20

16
5

179

203

183
4

1
22

Insulating plate

Mounting screw M5 NUT

Insulating plate

Mounting plate

Support or rail

Support or rail

Termination of Busbar
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DIMENSIONS

E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ, S400-GE,
S400-NN.
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DIMENSIONS

E400-NJ, S400-CJ, S400-NJ, S400-NE, S400-GJ, S400-GE,
S400-NN. Plug-in Versions.

11

8 (max.)

20 (max.)

Preperation of conductor

30 (max.)

Support or rail

Support or rail

Mounting screw
M10x30 max.

Mounting screw M5 x 20

Mounting plate

9010
2

26
0

97

4

102
113

48

138
142

180

6t
6t

19
8

25
8

65

27
6

9010
2

26
0

97
1

4

32

6t
32

204
208

246

12

1

Insulating plate

Mounting plate

Mounting M6 NUT

Insulating plate

Mounting screw M6x70

Mounting on a support or rails (shown with optional connection bars oriented for rear access)

Mounting through the backplate (shown with optional connection bars oriented for rear access)

Mounting on the backplate (optional connection bars must be oriented for front access)

Termination of Busbar
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DIMENSIONS

H400-NJ, H400-NE, L400-NJ, L400-NE.
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DIMENSIONS

H400-NJ, H400-NE, L400-NJ, L400-NE. Plug-in Versions.

11

8 (max.)

20 (max.)

Preperation of conductor

30 (max.)

Support or rail

Support or rail

188

188

Mounting screw
M10x30 max.

Mounting on a support or rails (shown with optional connection bars oriented for rear access)

Mounting through the backplate (shown with optional connection bars oriented for rear access)

Mounting on the backplate (optional connection bars must be oriented for front access)

Mounting screw M5 x 20

Mounting plate

9010
2

26
0

134

4

102
113

48

175
179

217

6t
6t

19
8

25
8

65

27
6

9010
2

26
0

134
1

4

32

6t
32

241
245

283

12

1
33

Insulating plate

Mounting plate

Insulating plate

Mounting screw M6x70

Termination of Busbar
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DIMENSIONS

E630-NE, S630-CE, S630-GE, S630-NN
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DIMENSIONS

E630-NE, S630-CE, S630-GE, S630-NN. Plug-in Versions.

11

8 (max.)

20 (max.)

Preperation of conductor

30 (max.)

Support or rail

Support or rail

Mounting screw
M10x30 max.

Mounting screw M5 x 20

Mounting plate

9010
2

26
0

97

4

102
113

48

138
142

180

6t
6t

19
8

25
8

65

27
6

9010
2

26
0

97
1

4

32

6t
32

204
208

246

12

1

Insulating plate

Mounting plate

Mounting M6 NUT

Insulating plate

Mounting screw M6x70

Mounting on a support or rails (shown with optional connection bars oriented for rear access)

Mounting through the backplate (shown with optional connection bars oriented for rear access)

Mounting on the backplate (optional connection bars must be oriented for front access)

Termination of Busbar
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DIMENSIONS

Applicable MCCB A

S160-NJ, E250-NJ,
S250-NJ, S250-GJ,
S250-NN 106+2

H125, L125, H160, L160,
S250-NE, S250-GE,
S250-PE, H250, L250 141+2

Breaker Mounted Handle
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DIMENSIONS

Breaker Mounted Handle
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DIMENSIONS

Door Mounted Handle
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DIMENSIONS

Door Mounted Handle

Applicable MCCB A*1 B C D Shaft support

S160-NJ, E250-NJ,

S250-NJ, S250-GJ

S250-NN 540 max. 370 421 186 With +

H125, L125, H160, L160,

S250-NE, S250-GE, S250-PE,

H250, L250 575 max. 370 421 221 With +
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DIMENSIONS

Door Mounted Handle
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DIMENSIONS

Terminal Covers

MCCB type Connection   A   B  B’  C   D

     1P 3P 4P 1P 3P 4P 3P4P 1P 3P 4P 1P 3P 4P 

E125,S125 Front conn.  30 90 120 40 40 40 - 48 48 48 46 46 46

  Solderless Terminal  30 90 120 2.5 2.5 2.5 6 62.5 61 61 60 59.5 59.5

S160,-NJ, S160NN Front conn. (1)  35 105 140 55 55 55 - 54 54 54 52 52 52

E250-NJ, S250-NJ, Solderless Terminal  35 105 140 2.5 2.5 2.5 6 63 61 61 49.5 59.5 59.5

S250-GJ, S250-NN    

H125, L125, H160, L160, Front conn. (1)  - 105 140 - 55 55 - - 89 89 - 87 87 

S250-NE, S250-GE, S250-PE Solderless Terminal  - 105 140 - 2.5 2.5 4.5 - 96 96 - 59.5 59.5 

H250, L250    

E400, S400 Front conn.  - 180 240 - 110 114 - - 97 99 - 96 98 

E630, S630 Solderless Terminal  - 140 185 - 3 3 4.5 - 97 97 - 93 93 

H400, L400 Front conn.  - 180 240 - 110 114 - - 134 136 - 96 98

  Solderless Terminal  - 140 185 - 3 3 4.5 - 134 134 - 93 93
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DIMENSIONS

Terminal Covers

MCCB type  A

  3 poles 4 poles B B’ C D

E125, S125 90 120 2 6 41.5 40.5

S160, E250,

S250-NJ, S250-GJ, S250-NN 105 140 2 6 41.5 39.5

H125, L125, H160, L160,

S250-NE, S250-GE, S250-PE,

H250, L250 105 140 2 6 77.5 39.5

E400, S400,

H400, L400,

E630, S630 140 185 3 4.5 97 93

Terminal covers for rear connections (CR) and plug-in MCCBs(CR) 
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DIMENSIONS

Interpole Barriers

MCCB type A B

E125, S125 47 53

S160, E250, S250-NJ,

S250-GJ, S250-NN 100 53

H125, L125, H160, L160,

S250-NE, S250-GE, S250-PE,

H250, L250 100 88

E400, S400, E630, S630 110 95

H400, L400 110 95

Page 126 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



The Ultimate Safety Breaker page 114

S
E

C
T

IO
N

 7

DIMENSIONS

Terminal Blocks for Front-Connected and Rear-Connected
MCCBs

MCCB type A A’ B C  Fig

E125, S125 - 3 0.5 40 2

S160, E250, S250-NJ,

S250-EJ, S250-NN 2 - 0.5 40 1

H125, L125, H160, L160,

S250-NE, S250-GE, S250-PE,

H250, L250 2 - 35.5 75 1

MCCB type A B C

E400, S400, E630, S630 39.5 30.5 70

H400, L400 39.5 67.5 107

Comments:

1. The tightening torque for the M3.5 terminal screw is 0.9 to 1.2 Nm.

2. Connection wire size is 2.5 mm2 (max).

3. When you specify Ground Fault Trip on electronic MCCBs with 3 poles the terminal block 

 is automatically fitted to  connect with the external neutral CT for 3 phases 4 wires system.

4. Terminal block for preferential trip alarm can be installed remote to the breaker. 

Contact us for details.

ON

OS1

16.2 71
80

16
16

15
18

15

25.2

OCR controller
terminal screws M3.5

Terminal Block for Preferential Trip Alarm

74

OS2

OP1
OP2

OFF

ON

OS1

16.2 71
80

16
16

15
18

15

25.2

OCR controller
terminal screws M3.5

Terminal Block for Preferential Trip Alarm

74

OS2

OP1
OP2

OFF
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DIMENSIONS

Slide Interlocks
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DIMENSIONS

Slide Interlocks

MCCB type A

S160,E250, S250-NJ,

S250-GJ, S250-NN 91.7

H125, L125, H160, L160,

S250-NE, S250-GE, S250-PE,

H250, L250 126.7
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DIMENSIONS

Slide Interlocks
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DIMENSIONS

Link Interlocks
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DIMENSIONS

Link Interlocks

MCCB type A 

S160, E250, S250-NJ,

S250-GJ, S250-NN 81.7 

H125, L125, H160, L160,

S250-NE, S250-GE, S250-PE,

H250, L250 116.7
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MCCB type A B  Cable length C D

S160, E250, S250-NE,

S250-GE, S250-NN 81.7 64  1.0m 155min. – 480max. 180min. – 480max.

H125, L125, H160, L160,

S250-NE, S250-GE, S250-PE,

H250, L250 116.7 99  1.5m 155min. – 980max. 180min. – 980max.
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DIMENSIONS

Position of Trip Button

Positions of Trip Button

B

D

C

A Trip button 

HL

LC

MCCB type Poles  A  B  C  D 

S125 3, 4  13.8  20.4  3.3  4.3

S160, E250, S250-NJ,

S250-GJ, S250-NN 3, 4  17.2  20.4  3.3  4.3

H125, L125, H160, L160,

S250-NE, S250-GE, S250-PE,

H250, L250 3, 4  17.2  20.4  3.3  4.3

E400, S400, H400, L400,

E630, S630 3, 4  21.6  37.2  5.3  6.6`
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K k l

NAME PLATE

75

100

Ø 84-

105

50

50

40
 M42-

 M64-

20

11
0

57

DIMENSIONS

External Neutral CT

A

A

SECTION A-A

10
5

47

92
±

0.
2

50

24

0.5

1
4-

R

7.5

4- R

6.5

2-
Ø 3.5

2-
Ø A

A

SECTION A-A

2

±0.2151 24.5

±
0.

2
10

6
12

200

20( ) 160 20

94
18

13
0

18(
)

7.5

4- R

4.3
4- Ø

8.3

4- Ø

A SECTION A-A

A

95

53

0.5

80 ±0.2
7.5

4- R

1.
5

4-
R

6.5
4- Ø

3.5

4- Ø

13
5

93

12
0

±
0.

2

SECTION A-AA

A

2 0.5
±0.215612

±
0.

2
15

0
25

180

18 144 18( )

16
4

20
0

18(
)

18

4.3
4- Ø

8.3

4- Ø

7.5
R

Door Flanges

Door Flange for toggle-operated 125A and 250A frame Door Flange for motor-operated 125A and 250A frame

Door Flange for toggle-operated 400A and 630A frame Door Flange for motor-operated 400A and 630A frame

Page 140 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



Page 141 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



7

DIRECT OPENING

Under the heading “Measures to minimise the
risk in the event of failure”, IEC 60204-1 Safety
of Machinery-Electrical Equipment Machinery
includes the following recommendation:

“-the use of switching devices having positive
(or direct) opening operation.”
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630A

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

4. Application Data

5. Accessories

6. Installation

7. Dimensions

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 1600A

8. TemBreak Moulded Case Circuit Breakers

• Easy Selection Guide 131

• Ratings and Specifications 133

• Operating Characteristics 137

• Electrical Control Using Internally Mounted Accessories 139

• Electrical Control Using Motor Operation 143

• Operating Handles 145

• Insulation Accessories 147

• Toggle Accessories 148

• Mechanical Interlocks 149

• Installation 150

• Dimensions 157

9. Order Codes
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The TemBreak range of products includes:

-Moulded Case Circuit Breakers
-Switch-Disconnectors
-A comprehensive range of accessories.

EXCEPTIONAL CURRENT LIMITING

Terasaki's ingenuity in current breaking is 
exemplified by the Fast Break Mechanism (FBM)
of the TemBreak range.

The quick breaking performance of TemBreak
provides exceptional current limiting 
characteristics.

Quick-break arc chutes

Dual repulsive contacts

U-shaped conductors

Reduced Peak let through minimises
electrodynamic stress on conductors

Reduced  energyi 2 t let  through
minimises thermal stress on conductors

Reduced tripping time minimises damage
after fault to both system and MCCB

84.1

43.4

kA

Conventional
800A MCCB

TemBreak
XS800NJ

Total break time

ExceptionalF.B.M - Fast Break Mechanism LimitationCurrentProvides

Provides

EASY SELECTION GUIDE 

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

EASY SELECTION GUIDE 

Terasaki produce MCCBs up to 2500A. Contact us for details.

Frame Ratings (A)
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Frame Quantity Unit Condition 800 800

Model XS800NJ XS800SE

Number of Poles 3, 4 3, 4

Nominal current ratings

In (A) 50°C 630, 800 800

Electrical characteristics

Rated operational voltage Ue (V) AC 50/60 Hz 690 690

DC 250 -

Rated insulation voltage Ui (V) 690 690

Rated impulse withstand voltage Uimp (kV) 8 8

Ultimate breaking capacity Icu (kA) 690V AC* 20 20

(IEC, JIS, AS/NZS) 525V AC 35 35

440V AC 50 50

415V AC 50 50

380/400V AC 65 50

220/240V AC 85 85

250V DC 50 -

Service breaking capacity Ics (kA) 690V AC* 10 10

(IEC, JIS, AS/NZS) 525V AC 18 18

440V AC 25 25

415V AC 25 25

380/400V AC 33 25

220/240V AC 43 43

250V DC 25 -

Rated short-time withstand current Icw (kA rms) 0.3 Seconds - 10

Rated breaking capacity (NEMA) (kA) 480V AC 50 50

240V AC 85 85

Protection

Adjustable thermal, adjustable magnetic

Fixed hydraulic, fixed magnetic

Microprocessor

Utilisation category A B

Installation

Front connection (FC)

Attached terminal bar (FB) • •
Solderless terminal (cable clamp) • •
Rear connection (RC) • •
Plug-in (PM) • •
Draw-out (DR) • •
DIN rail mounting (DA) - -

Dimensions h (mm) 273 273

w (mm) 3 pole 210 210

4 pole 280 280

d (mm) 103 103

Weight w (kg) 3 pole 9.4 9.7

4 pole 12.2 12.5

Operation

Toggle operation

Door mounted (HP) /breaker mounted handle (HB) • •
Motor operation (MC) • •
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RATINGS AND SPECIFICATIONS

TemBreak MCCB Electrical Characteristics to IEC 60947-2, EN 60947-2, JIS C 8201-2-1 Ann. 1,
AS/NZS 3947-3, NEMA-AB1

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

Standard       • Optional        - Not Available

*MCCBs cannot be used in IT earthed systems
at this voltage.
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800 800 800 1600 1250 1250 1600 1600 1600

XH800SE XH800PJ XH800PE TL800NE XS1250CE XS1250SE TL1250NE XS1600CE XS1600SE >1600

3, 4 3, 4 3, 4 3, 4 3, 4 3, 4 3, 4 3, 4 3, 4

800 630, 800 630, 800 630, 800 1000, 1250 1000, 1250 1000, 1250 1600 1600

690 690 690 690 690 690 690 690 690

- 250 - - - - - - -

690 690 690 690 690 690 690 690 690

8 8 8 8 8 8 8 8 8

20 45 20 45 20 25 45 20 45

42 65 42 75 35 45 75 35 65

65 85 65 125 50 65 125 50 85

65 85 65 125 50 65 125 50 85

65 100 65 125 50 85 125 50 100

100 125 100 150 85 100 150 85 125

- 50 - - - - - - -

10 23 10 34 10 19 34 10 34

21 33 21 57 18 34 57 18 50

33 43 50 70 25 50 65 25 65

33 50 50 70 25 50 65 25 65

33 50 50 70 25 65 70/65 25 75

50 63 50 113 43 75 113 43 94

- 25 - - - - - - -

10 - 10 15 15 15 15 20 20

65 50 65 75 50 65 75 50 85

85 85 85 150 85 85 150 85 125

B A B B B B B B B

- - - - - -

• • •
• • • - - - - - -

• • • • • • • • •
• • • • • • • - -

• • • • • • • • •
- - - - - - - - -

273 273 273 370 370 370 370 370 370

210 210 210 210 210 210 210 210 210

280 280 280 280 280 280 280 280 280

103 103 103 140 120 120 140 140 140

9.7 9.4 9.7 25.8 22.0 22.0 26.0 27.0 27.0

12.5 12.2 12.5 33.5 28.0 28.0 33.7 35.0 35.0

• • • • • • • • •
• • • • • • • • •

V
is

it
 w

w
w
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e
ra

s
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k
i.
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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Frame Quantity Unit Condition 800 1250

Model XS800NN XS1250NN

Number of Poles 3, 4 3, 4

Nominal current ratings

Ie (A) 800 1250

Electrical characteristics

Rated operational voltage Ue (V) AC 50/60 Hz 690 690

DC 250 250

Rated insulation voltage Ui (V) 690 690

Rated impulse withstand voltage Uimp (kV) 8 8

Rated short-circuit making capacity Icm (kA peak) 15 32

Rated short-time withstand current Icw (kA rms) 0.3 Seconds 9.6 15

Utilisation category AC AC-23A AC-23A

DC DC-22A DC-22A

Installation

Front connection (FC) -

Attached terminal bar (FB) •
Solderless terminal (cable clamp) • -

Rear connection (RC) • •
Plug-in (PM) • •
Draw-out (DR) • •
DIN rail mounting (DA) - -

Dimensions h (mm) 273 370

w (mm) 3 pole 210 210

4 pole 280 280

d (mm) 103 120

Weight w (kg) 3 pole 9.4 20.4

4 pole 12.2 26.4

Operation

Toggle operation

Door mounted (HP) / breaker mounted handle (HB) • •
Motor operation (MC) • •
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RATINGS AND SPECIFICATIONS
TemBreak Switch-Disconnectors Electrical Characteristics to IEC 60947-3, EN 60947-3, AS/NZS 3947-3

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

Standard       • Optional        - Not Available
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1600

XS1600NN

3, 4

1600

690

250

690

8

45

20

AC-23A

DC-22A

- 

-

•
-

•
-

370

210

280

140

24.9

32.9

•
•
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

OPERATING CHARACTERISTICS
800A Frame MCCBs
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

OPERATING CHARACTERISTICS
1250A and 1600A Frame MCCBs
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

ELECTRICAL CONTROL USING INTERNALLY MOUNTED
ACCESSORIES

Auxiliary  Switch  (AX)

Electrically indicates On/Off status of the
breaker.

Alarm Switch     (AL)

Electrically indicates when the breaker is
in the "Tripped" state.

Shunt Trip (SHT)

Remote tripping of the breaker

Undervoltage Trip (UVT)

Automatically trips the breaker when the
circuit voltage  falls below pre-set value.
Remote tripping of the breaker is also
possible.
Note: The UVT controller is installed
externally, when provided with AC  UVT.
(Refer to Dimensions) 

Note: The SHT and UVT cannot be
mounted in the same breaker.

Overview of Internally Mounted Accessories
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

ELECTRICAL CONTROL USING INTERNALLY MOUNTED
ACCESSORIES

Valid Combinations of Internally Mounted Accessories

Accessory Combinations Accessory Combinations for Plug-in MCCBs

The arrangements shown above represent the view
on the arrow, that is, looking at the MCCB body
from the rear.
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

ELECTRICAL CONTROL USING INTERNALLY MOUNTED
ACCESSORIES

Connection Diagrams and Terminal Numbers

Ratings of Auxiliary Switches (AX) and Alarm Switches (AL)
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

ELECTRICAL CONTROL USING INTERNALLY MOUNTED
ACCESSORIES

Operation of Auxiliary and Alarm Switches

Ratings of Shunt Trips

Ratings of Under Voltage Trips

Termination of Control Wiring

Connection of UVT Controller

If the UVT is for AC use, an external controller will be installed. The controller is fitted to the left
side of the breaker as standard. The controller may be installed separately if required (please specify
location). Separate installation is necessary when mechanical interlocks are fitted. UVT controllers
incorporating time delay units are also available (contact us for details). Refer to dimensions of
terminal blocks for the mounting positions of UVT controllers.

Leads for internally mounted accessories can be connected
to the terminal block. Each terminal block has six terminals.
Terminal arrangements are standardised. Refer to
dimensions for standard terminal arrangements.
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

ELECTRICAL CONTROL USING MOTORISED OPERATION
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

ELECTRICAL CONTROL USING MOTORISED OPERATION

S
E

C
T

IO
N

 8

Page 157 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



page 145

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

OPERATING HANDLES

Door Mounted Handle

The door mounted handle is 
used to operate a circuit breaker
mounted inside a cubicle from
outside the door. It consists of 
an operating mechanism that 
is mounted on the breaker, 
an operating handle that is
mounted on the door, and a shaft
that transmits the turning force
from the handle to the operating
unit. The shaft can be cut to the
required length.

The appearance and operation 
of this handle match those of 
the door mounted handle 
for Tembreak 2 MCCBs 
(details in Section 5).

This means that a switchboard
containing a combination of
TemBreak and TemBreak 2
MCCBs from this catalogue can 
be operated with external operating
handles which all look the same,
and work the same way.

Door Mounted Handle with Optional Keylock

Handle unit

Optional
key lock

Operating
unit

Anti-tamper
sleeved

extensions

CORRE
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

OPERATING HANDLES

Breaker Mounted Handle
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

INSULATION ACCESSORIES

Terminal Covers

Interpole Barriers

Terminal Covers for Front Connection.

Interpole Barriers

Terminal Covers for Rear Connection and Plug-in.

Terminal covers prevent exposure of terminals and other live parts.

Interpole barriers provide maximum insulation between phases at the terminals of the MCCB.
They can not be fitted at the same time as any of the terminal covers. Interpole barriers can
easily be fitted to either end of an MCCB.
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

TOGGLE ACCESSORIES

Toggle Extension

Toggle Extension

Toggle Lock

The toggle extension provides extra leverage for the operator when performing manual ON,
OFF and RESET operations.

Toggle Lock

The toggle lock enables padlocking of the MCCB in either the ON or OFF position. Padlocks
are not supplied.

Key Lock

Note: Fits up to three padlocks

MCCBs , including those fitted with door mounted handles and some motor operators can
be supplied with Castell locking systems. Contact us for details.

Door Flange

A door flange provides a neat finish for the toggle cutout on the outside of the panel door.
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

MECHANICAL INTERLOCKS

Rear Interlocks

Rear interlocks consist of a mechanism mounted at the back of each MCCB of an adjacently
mounted pair. The interlock inhibits the closure of one MCCB if the other is already in the 
ON position. MCCBs cannot be mounted directly to a flat plate, but are installed on a frame 
to ensure space for the interlock mechanism. 

Two MCCBs or switch-disconnectors of the same frame size may be rear interlocked.

An operating handle or motor operator can be fitted to an MCCB with rear interlock.

Wire Interlock

Wire interlocks consist of two mechanisms connected by a cable. The mechanisms are mounted
on the back of two MCCBs located at a distance from each other which is limited by the length
and bend radius of the cable. The mechanisms inhibit the closure of one MCCB if the other is
already in the ON position. MCCBs cannot be mounted directly to a flat plate, but are installed
on a frame to ensure space for the interlock mechanism. 

Any two of the TemBreak MCCBs or switch disconnectors featured in this catalogue may 
be wire interlocked.

An operating handle or motor operator can be fitted to an MCCB with rear interlock.

TemTransfer Automatic Changeover Controller

TemBreak MCCBs can be configured to provide automatic supply changeover. They are
compatible with the TemTransfer changeover controller. Refer to section 5 for details.

Front Mechanical Interlock

Front interlocks are manually operated toggle locking devices which can be installed between
two adjacent MCCBs. Depending on the position of the interlock, one or other of the MCCBs 
is inhibited from being in the ON position.

Two MCCBs or switch-disconnectors of the same frame size may be front interlocked.

Operating handles and motor operators cannot be fitted to MCCBs with front mechanical
interlocks.
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

INSTALLATION

Connection of Busbars and Terminated Cables

This method is standard for 800A frame models. Solid conductors or cables terminated
with compression terminals can be used.

Connection of Large Conductors and Multiple Conductors

Terminal bars are terminal extensions which can be fitted to line or load side terminals
and are used to connect large conductors and multiple conductors. Optional for 800A
frame,  standard for 1250A and 1600A frame models.
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

INSTALLATION

Termination in a Separate Compartment

Rear connections allow termination of conductors in a different switchboard compartment
to the MCCB body. Optional.

Rear Connections for 1250A and 1600A frame MCCBs

Rear Connections for 800A Frame MCCBs
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

Plug-in Mounting

The plug-in mounting system allows fast replacement of the MCCB body without the need
to disturb the terminations. Solid conductors or cables terminated with compression
terminals can be used. Plug-in mounting is available for 800A and 1250A frame MCCBs.
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

Drawout Mounting

Two types of drawout mounting system are used, depending on the frame size of the MCCB.

S
E

C
T

IO
N

 8

Page 166 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



page 154

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

Insulation Distances

80

Attention
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

Standard Installation Environments and Special Treatments

Fungus Moisture
Proof Breaker
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TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

Power Consumption
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DIMENSIONS
XS800NN, XS800NJ, XS800SE, XH800SE, XH800PJ, XH800PE

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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DIMENSIONS
XS1250NN, XS1250CE, XS1250SE

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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DIMENSIONS
XS1600NN, XS1600CE, XS1600SE

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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DIMENSIONS
TL-800NE, TL-1250NE

81

R6
98

ASL

HL

210

140 105175
280

707070

Drilling planMounting block
(XDM8)

64
94

19
9

16
9

26
26

58
21

21
58

64
94

ASL

70
230

226

ø9 

ø15 for accessory wiring when necessary

19

ASL

HL

70
115

300

296113

ø9 

18
4

15
4

73
71

86
27

HL

3P 4P

Mtg. Angle

ø11

HL HL

3P 4P

HL

3P

4P

3P

4P

Mtg. Angle

Conductor overlap, max.

ø13

HL

45

70

13

70 70

8
3285

15

3P

4P

14
7

90

9090

25
25

ASL

21

85

158

62

15

ASL

18
M10 Mounting screw
Accessory 
connection block

11
4

14
4

13

140
210

45

ø13
Mounting 
hole

ASL

HL
3P

13

70
105 175

70 70

280

88
37

0
88

20
0

17
0

33
832

15HL
4P

HL

3P

4P

70
ø9 

18
4

15
4

ASL

Drilling plan

ASL

19180

140

A

17

8

46

M8 Mounting screw

Conductor
overlap, max.

Extension handle
(removable)

A 31

1828

68

14
0

17
0

18

Drilling plan Panel cutout

• Panel cutout dimensions 
shown give an allowance of 
1.5 mm around the handle 
escutcheon.

11(max.)

262.5

140

40

B 70
11

4

4.5

ASL

M8 Mounting
 screw

18

Mounting plate
Insulator

Soft plastic tubing, 
ø50, to be provided on 
center pole and neutral pole of 
vertical terminal type for insulation.

Note: In the standard shipment mode, both terminals on the line side and 
the load side are in horizontal direction.
For the vertical arrangement, specify it when ordering.

 Breaker type A B

 TL-800NE 10 10

 TL-1250NE 14 12

3P
4P

ø13

HL

45
70

13

7070

8
32 7511

1
26

2.
5

15

Conductor
overlap, max.

ASL: Arrangement Standard Line
HL : Handle Frame Centre Line

Front connected

Rear connected with motor operator

Plug-in

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

page 160
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DIMENSIONS

UVT Controller/
OCR Controller

OCR controller 57.5 45 59

UVT controller 81.5 69 83

A B C

Door Mounted Handle

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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DIMENSIONS

Breaker Mounted Handle

Toggle Extension

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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DIMENSIONS

Terminal Covers for Front-Connections

Terminal Covers for Rear Connections and Plug-in Connections

Interpole Barriers

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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DIMENSIONS

Front Interlock

Rear Interlock

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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DIMENSIONS

Wire Interlock

Terminal Blocks

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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DIMENSIONS

Door Flange

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS

Panel Cutout for Adjustment Dials
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Position of Trip Button and Externally Mounted Accessories

DIMENSIONS

Toggle Operation and Dimensions

TEMBREAK MOULDED CASE CIRCUIT
BREAKERS
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The Ultimate Safety Breaker page 170
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ORDER CODES

TEMBREAK 2 
MOULDED CASE CIRCUIT BREAKERS

16A TO 630

1. Welcome to TemBreak 2

2. Ratings and Specifications

3. Operating Characteristics

4. Co-ordination Characteristics

5. Accessories

6. Installation

7. Dimensions

TEMBREAK
MOULDED CASE CIRCUIT BREAKERS

630A TO 1600A

8. TemBreak Moulded Case Circuit Breakers

9. Order Codes
• 1P MCCBs 171
• Accessories for 1P MCCBs 172
• 125A Frame MCCBs 173
• Accessories for 125A Frame MCCBs 174
• 250A Frame MCCBs 181
• Accessories for 250A Frame MCCBs 184
• 400A and 630A Frame MCCBs 190
• Accessories for 400A & 630A Frame MCCBs 196
• TemBreak 800A Frame MCCBs 203
• Internal Accessories for TemBreak 800A Frame MCCBs 205
• External Accessories for TemBreak 800A Frame MCCBs 207
• TemBreak 1250A & 1600A Frame MCCBs 212
• Internal Accessories for 1250A & 1600A Frame MCCBs 214
• External Accessories for 1250A & 1600A Frame MCCBs 216
• Switch-Disconnectors, All Frame Sizes 222
• TemTransfer 223

A note on item codes:

13-digit EAN codes are shown in full against applicable items.These correspond to
the barcode on the product packaging and facilitate inventory management using
barcode scanning.

Only the last 6 digits of the code are required to identify an item from the TemBreak
2 range of products. The preceding 7 digits may be omitted from orders and enquiries.Q-Pulse Id: TMS226 Active: 30/10/2015 Page 183 of 727
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Dimensions

h (mm) 155

w (mm) 30

d (mm) 68

Model In (A) 1P

S125-NF 16 4547560 254796

Icu=25 kA 20 4547560 254703

Thermal Magnetic 25 4547560 254710

32 4547560 254727

40 4547560 254734

50 4547560 254741

63 4547560 254758

80 4547560 254765

100 4547560 254772

125 4547560 254789

Dimensions

h (mm) 165

w (mm) 35

d (mm) 68

Model In (A) 1P

S160-NF 16 4547560 326707

Icu=25 kA 20 4547560 326714

Thermal Magnetic 25 4547560 326721

32 4547560 326738

40 4547560 326745

50 4547560 326752

63 4547560 326769

80 4547560 326776

100 4547560 326783

125 4547560 326790

160 4547560 326806

1P MCCBS

ORDER CODES
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ACCESSORIES FOR 1P MCCBS

ORDER CODES

Field Fit Accessory Code

AC 100-120V for S160-NF 4547560 001000

AC 200-240V for S160-NF 4547560 001017

AC 380-450V for S160-NF 4547560 001024

DC 24V for S160-NF 4547560 001031

DC 48V for S160-NF 4547560 001048

DC 100-120V for S160-NF 4547560 001055

DC 200-240V for S160-NF 4547560 001062

Shunt Trips (SHT)

Toggle Locks (HL)

Terminal Bars Field Fit Accessory Code

1 bar for S125-NF 4547560 010064

1 bar for S160-NF 4547560 010101

Terminal Bars (FB)

Solderless Terminals Field Fit Accessory Code

1 clamp for S125-NF 4547560 080692

1 clamp for S160-NF 4547560 080760

Cable Clamps (FW)

Field Fit Accessory Code

1 cover for S125-NF 4547560 080401

1 cover for S160-NF 4547560 080449

Terminal cover lock 4547560 038020

Terminal Covers For Front Connections (CF)

Terminal Covers for Solderless Terminal Field Fit Accessory Code

1 cover for S125-NF 4547560 080531

1 cover for S160-NF 4547560 080579

Terminal cover lock 4547560 038020

Terminal Covers For Cable Clamps (CS)

Field Fit Accessory Code

For 125AF 211011001

For 250AF 4547560 037016
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125A FRAME MCCBS

ORDER CODES

3P Magnetic Trip 4P Magnetic Trip 3P Low 4P Low 
Model IR (A) 3P 4P Only Only Instantaneous Instantaneous

E125-NJ 12.5-20 4547560 254802 4547560 254901 4547560 256608 4547560 256707 4547560 257940 4547560 258008

ICU = 25kA 20-32 4547560 254819 4547560 254918 4547560 256615 4547560 256714 4547560 257957 4547560 258015

Thermal Magnetic 32-50 4547560 254826 4547560 254925 4547560 256622 4547560 256721

40-63 4547560 254833 4547560 254932 4547560 256639 4547560 256738

63-100 4547560 254840 4547560 254949 4547560 256646 4547560 256745 4547560 257964 4547560 258022

80-125 4547560 254857 4547560 254956 4547560 256653 4547560 256752 4547560 257971 4547560 258039

S125-NJ 12.5-20 4547560 255007 4547560 255106 4547560 257001 4547560 257100 4547560 258244 4547560 258305

ICU = 36kA 20-32 4547560 255014 4547560 255113 4547560 257018 4547560 257117 4547560 258251 4547560 258312

Thermal Magnetic 32-50 4547560 255021 4547560 255120 4547560 257025 4547560 257124

40-63 4547560 255038 4547560 255137 4547560 257032 4547560 257131

63-100 4547560 255045 4547560 255144 4547560 257049 4547560 257148 4547560 258268 4547560 258329

80-125 4547560 255052 4547560 255151 4547560 257056 4547560 257155 4547560 258275 4547560 258336

S125-GJ 12.5-20 4547560 255205 4547560 255304 4547560 257506 4547560 257605 4547560 258541 4547560 258602

ICU = 65kA 20-32 4547560 255212 4547560 255311 4547560 257513 4547560 257612 4547560 258558 4547560 258619

Thermal Magnetic 32-50 4547560 255229 4547560 255328 4547560 257520 4547560 257629

40-63 4547560 255236 4547560 255335 4547560 257537 4547560 257636

63-100 4547560 255243 4547560 255342 4547560 257544 4547560 257643 4547560 258565 4547560 258626

80-125 4547560 255250 4547560 255359 4547560 257551 4547560 257650 4547560 258572 4547560 258633

Refer to page 181 for H125 and L125 codes.
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Dimensions E125

S125

h (mm) 155

w (mm) 3 pole 90

4 pole 120

d (mm) 68
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ACCESSORIES FOR 125A FRAME MCCBS

ORDER CODES

Field Fit Accessory Code

Changeover 4547560 000348

Changeover for low currents (mA) 4547560 000324

Auxiliary Switches (AX) General Purpose

Field Fit Accessory Code

Normally open 4547560 000300

Normally closed 4547560 000317

Auxiliary Switches (AX) Heavy Duty

Field Fit Accessory Code

Changeover 4547560 000744

Changeover for low currents (mA) 4547560 000720

Alarm Switches (AL) General Purpose

Field Fit Accessory Code

Normally open 4547560 000706

Normally closed 4547560 000713

Alarm Switches (AL) Heavy Duty

Shunt Trips (SHT)

Field Fit Accessory Code

AC 100-120V 4547560 000904

AC 200-240V 4547560 000911

AC 380-450V 4547560 000928

DC 12V 4547560 000973

DC 24V 4547560 000935

DC 48V 4547560 000942

DC 100-120V 4547560 000959

DC 200-240V 4547560 000966
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ACCESSORIES FOR 125A FRAME MCCBS

ORDER CODES

Under Voltage Trips Instantaneous Type (UVT)

Field Fit Accessory Code

AC 100-120V 4547560 001208

AC 200-240V 4547560 001215

AC 380-450V 4547560 001222

DC 24V 4547560 001239

DC 100-120V 4547560 001246

DC 200-240V 4547560 001253

Terminal Bars (FB) 

Terminal Bars Field Fit Accessory Code

3 bars 4547560 010026

4 bars 4547560 010040

Rear Connections (RC) 

Terminal Bar Studs Field Fit Accessory Code

Fixed Part of Plug-in MCCB (PM) 

Plug-in Mount Blocks Field Fit Accessory Code

3P 4547560 012181

4P 4547560 012266

Plug-in Conversion for MCCB 

For Removable Part of Plug-in MCCB Field Fit Accessory Code

A fixed part is also required to complete the plug-in MCCB

A plug-in conversion is also required to complete the plug-in MCCB
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 9 3P for E and S types 4547560 800009

4P for E and S types 4547560 800016

3 studs for E and S types 4547560 080111

4 studs for E and S types 4547560 080128
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ACCESSORIES FOR 125A FRAME MCCBS

ORDER CODES

Plug for Removable Part of MCCB, 3 terminals Field Fit Accessory Code

Plug for auxiliary switches and alarm switches 4547560 800108

Plug for shunt trips and under voltage trips 4547560 800115

Control Wiring Terminals for Plug-in MCCBs

Control Wiring Terminals for Plug-in MCCBs

Socket for Fixed Part of MCCB, 3 terminals Field Fit Accessory Code

Socket 4547560 045004

Cable Clamps (FW)

Solderless Terminals Field Fit Accessory Code

Motor Operators (MC)

Field Fit Accessory Code

AC 100-110V 4547560 755606

AC 200-220V 4547560 755613

AC 230-240V 4547560 755620

DC 24V 4547560 755637

DC 48V 4547560 755644

DC 100V 4547560 755651

Extension Terminal for Fixed Part of Plug-in MCCB (PF)

Terminal Bar for PIB Field Fit Accessory Code

3 bars 4547560 045813

4 bars 4547560 045820

Order one plug for each internal accessory

Order one socket for each electrical accessory
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3 clamps for E and S types 4547560 080715

4 clamps for E and S types 4547560 080722
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page 177 The Ultimate Safety Breaker

ACCESSORIES FOR 125A FRAME MCCBS

ORDER CODES

Motor Operators (MC) with Automatic Reset

Field Fit Accessory Code

AC 100-110V 4547560 755873

AC 200-220V 4547560 755880

AC 230-240V 4547560 755897

DC 24V 4547560 755675

DC 48V 4547560 755682

DC 100V 4547560 755699

Motor plus keylock available on request

Door Flanges

Field Fit Accessory Code

For toggle operation 4547560 044908

For motorised operation 4547560 044915

External Operating Handles (Breaker Mounted Type) (HB)

Field Fit Accessory Code

Black external operating handle IP3X 4547560 722035

Black external operating handle IP3X with keylock 4547560 722004

Red external operating handle IP3X 4547560 722639

Red external operating handle IP3X with keylock 4547560 722608

Black external operating handle IP5X 4547560 722042

Black external operating handle IP5X with keylock 4547560 722011

Red external operating handle IP5X 4547560 722646

Red external operating handle IP5X with keylock 4547560 722615
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The Ultimate Safety Breaker page 178

ACCESSORIES FOR 125A FRAME MCCBS

ORDER CODES

External Operating Handles (Door Mounted Type) (HP)

Field Fit Accessory Code

Black external operating handle IP54 4547560 750199

Black external operating handle IP54 with keylock 4547560 750038

Red external operating handle IP54 4547560 750830

Red external operating handle IP54 with keylock 4547560 750670

Black external operating handle IP65 4547560 750236

Black external operating handle IP65 with keylock 4547560 750076

Red external operating handle IP65 4547560 750878

Red external operating handle IP65 with keylock 4547560 750717

Slide Type Mechanical Interlocks (MS)

Field Fit Accessory Code

Link Type Mechanical Interlocks (ML)

Field Fit Accessory Code

Right side 4547560 035005

Left side 3P 4547560 035012

Left side 4P 4547560 035029

Order one interlock part for each MCCB S
E

C
T
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E, S type for front/rear connection 125AF 3P 4547560 033513

E, S type for front/rear connection 125AF 4P 4547560 033520

E, S type for plug-in type 125AF 3P 4547560 033544

E, S type for plug-in type 125AF 4P 4547560 033551

Order one part between two MCCBs
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page 179 The Ultimate Safety Breaker

Castell Lock

Field Fit Accessory Code

Fittings for door mounted handle (lock and key not included) 4547560 037054

Fittings for toggle operated MCCB (lock and key not included) 4547560 037023

Terminal Covers for Front Connection (CF)

Field Fit Accessory Code

ACCESSORIES FOR 125A FRAME MCCBS

ORDER CODES

Wire Type Mechanical Interlocks (MW)

Field Fit Accessory Code

For 125/250AF 4547560 037016

Toggle Locks (HL)

Field Fit Accessory Code

Cable for Electrical Interlocks, 500mm 4547560 756405

Cable for Electrical Interlocks, 1500mm 4547560 756412

Electrical Interlocks

Field Fit Accessory Code

Interlock 4547560 036026

1m length interlock cable 4547560 036064

1.5m length interlock cable 4547560 036057

Order one interlock part for each MCCB
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 9 3P, 1 cover for E and S types 4547560 080425

4P, 1 cover for E and S types 4547560 080432

3P, Earth barrier for E and S types 4547560 008634

4P, Earth barrier for E and S types 4547560 008641

Terminal cover lock 4547560 038006
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The Ultimate Safety Breaker page 180

Terminal Covers for Rear Connection and Plug-In (CR)

Field Fit Accessory Code

Terminal Covers for Cable Clamps (CS)

Terminal Covers for Solderless Terminal Field Fit Accessory Code

ACCESSORIES FOR 125A FRAME MCCBS

ORDER CODES

Interpole Barriers (BA)

Field Fit Accessory Code

Terminal Block

Field Fit Accessory Code

Left side 4547560 044526

Right side 4547560 044533

DIN Rail Adapter

Field Fit Accessory Code

DIN rail adapter for 125AF 4547560 045103
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3P, 1 cover for E and S types 4547560 080487

4P, 1 cover for E and S types 4547560 080494

Terminal cover lock 4547560 038006

3P, 1 cover for E and S types 4547560 080555

4P, 1 cover for E and S types 4547560 080562

Terminal cover lock 4547560 038006

For E and S types 4547560 043062

Interpole barriers are supplied as standard: 2 pieces per 3P MCCB, 3 pieces per 4P MCCB.

For additional barriers please order individually

Page 193 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



3P Magnetic Trip 4P Magnetic Trip 3P Low 4P Low 
Model IR (A) 3P 4P Only Only Instantaneous Instantaneous

H125-NJ 12.5-20 4547560 255403 4547560 255502

ICU = 125kA 20-32 4547560 255410 4547560 255519

Thermal Magnetic 32-50 4547560 255427 4547560 255526

40-63 4547560 255434 4547560 255533

63-100 4547560 255441 4547560 255540

80-125 4547560 255458 4547560 255557

L125-NJ 12.5-20 4547560 255601 4547560 255700

ICU = 200kA 20-32 4547560 255618 4547560 255717

Thermal Magnetic 32-50 4547560 255625 4547560 255724

40-63 4547560 255632 4547560 255731

63-100 4547560 255649 4547560 255748

80-125 4547560 255656 4547560 255755

S160-NJ 12.5-20* 4547560 326837 4547560 326905 4547560 328305 4547560 328404 4547560 329517 4547560 329616

ICU = 36kA 20-32* 4547560 326844 4547560 326912 4547560 328312 4547560 328411 4547560 329524 4547560 329623

*ICU = 30kA 32-50 4547560 326851 4547560 326929 4547560 328329 4547560 328428

Thermal Magnetic 40-63 4547560 326868 4547560 326936 4547560 328336 4547560 328435

63-100 4547560 326875 4547560 326943 4547560 328343 4547560 328442 4547560 329531 4547560 329630

80-125 4547560 326882 4547560 326950 4547560 328350 4547560 328459 4547560 329548 4547560 329647

100-160 4547560 326899 4547560 326967 4547560 328367 4547560 328466 4547560 329500 4547560 329609

S160-GJ 32-50 4547560 327025 4547560 327124 4547560 328602 4547560 328701

ICU = 65kA 40-63 4547560 327032 4547560 327131 4547560 328619 4547560 328718

Thermal Magnetic 63-100 4547560 327049 4547560 327148 4547560 328626 4547560 328725 4547560 331008 4547560 331039

80-125 4547560 327056 4547560 327155 4547560 328633 4547560 328732 4547560 331015 4547560 331046

100-160 4547560 327063 4547560 327162 4547560 328640 4547560 328749 4547560 331022 4547560 331053

H160-NJ 100-160 4547560 318474 4547560 318573

ICU = 125kA

Thermal Magnetic

L160-NJ 100-160 4547560 318672 4547560 318771

ICU = 200kA

Thermal Magnetic

page 181 The Ultimate Safety Breaker

250A FRAME MCCBS

ORDER CODES
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Dimensions H125

L125

H160

S160 L160

E250 H250

S250 L250

h (mm) 165 165

w (mm) 3 pole 105 105

4 pole 140 140

d (mm) 68 103
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The Ultimate Safety Breaker page 182

250A FRAME MCCBS

ORDER CODES

3P Magnetic Trip 4P Magnetic Trip 3P Low 4P Low 
Model IR (A) 3P 4P Only Only Instantaneous Instantaneous

E250-NJ 12.5-20 4547560 327209 4547560 327308 4547560 329005 4547560 329104 4547560 329814 4547560 329913

Icu = 25kA 20-32 4547560 327216 4547560 327315 4547560 329012 4547560 329111 4547560 329821 4547560 329920

Thermal Magnetic 32-50 4547560 327223 4547560 327322 4547560 329029 4547560 329128

40-63 4547560 327230 4547560 327339 4547560 329036 4547560 329135

63-100 4547560 327247 4547560 327346 4547560 329043 4547560 329142 4547560 329838 4547560 329937

80-125 4547560 327254 4547560 327353 4547560 329050 4547560 329159 4547560 329845 4547560 329944

100-160 4547560 327261 4547560 327360 4547560 329067 4547560 329166 4547560 329852 4547560 329951

125-200 4547560 327278 4547560 327377 4547560 329074 4547560 329173 4547560 329869 4547560 329968

160-250 4547560 327285 4547560 327384 4547560 329081 4547560 329180 4547560 329807 4547560 329906

S250-NJ 100-160 4547560 312021 4547560 312120 4547560 329302 4547560 329333 4547560 330117 4547560 330216

Icu = 36kA 125-200 4547560 312052 4547560 312151 4547560 329319 4547560 329340 4547560 330124 4547560 330223

Thermal Magnetic 160-250 4547560 312038 4547560 312137 4547560 329326 4547560 329357 4547560 330100 4547560 330209

S250-GJ 100-160 4547560 312229 4547560 312328 4547560 329401 4547560 329432 4547560 330414 4547560 330438

Icu = 65kA 125-200 4547560 312250 4547560 312359 4547560 329418 4547560 329449 4547560 330421 4547560 330445

Thermal Magnetic 160-250 4547560 312236 4547560 312335 4547560 329425 4547560 329456 4547560 330407 4547560 330452

H250-NJ 125-200 4547560 312427 4547560 312526

Icu = 125kA 160-250 4547560 312434 4547560 312533

Thermal Magnetic

L250-NJ 125-200 4547560 312625 4547560 312724

Icu = 200kA 160-250 4547560 312632 4547560 312731

Thermal Magnetic
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page 183 The Ultimate Safety Breaker

ORDER CODES

250A FRAME MCCBS

Model IR (A) 3P 4P

S250-NE A 16-40 4547560 331701 4547560 331725

ICU = 50kA AN 16-40 4547560 331749

Electronic AP 16-40 4547560 331718 4547560 331732

APN 16-40 4547560 331756

A 50-125 4547560 331800 4547560 331824

AN 50-125 4547560 331848

AP 50-125 4547560 331817 4547560 331831

APN 50-125 4547560 331855

A 100-250 4547560 331909 4547560 331923

AN 100-250 4547560 331947

AP 100-250 4547560 331916 4547560 331930

APN 100-250 4547560 331954

S250-GE A 16-40 4547560 332005 4547560 332029

ICU = 65kA AN 16-40 4547560 332043

Electronic AP 16-40 4547560 332012 4547560 332036

APN 16-40 4547560 332050

A 50-125 4547560 332104 4547560 332128

AN 50-125 4547560 332142

AP 50-125 4547560 332111 4547560 332135

APN 50-125 4547560 332159

A 100-250 4547560 332203 4547560 332227

AN 100-250 4547560 332241

AP 100-250 4547560 332210 4547560 332234

APN 100-250 4547560 332258

S250-PE A 16-40 4547560 327704 4547560 327728

ICU = 70kA AN 16-40 4547560 327742

Electronic AP 16-40 4547560 327711 4547560 327735

APN 16-40 4547560 327759

A 50-125 4547560 327803 4547560 327827

AN 50-125 4547560 327841

AP 50-125 4547560 327810 4547560 327834

APN 50-125 4547560 327858

A 100-250 4547560 319006 4547560 319013

AN 100-250 4547560 319044

AP 100-250 4547560 319020 4547560 319037

APN 100-250 4547560 319051

H250-NE A 16-40 4547560 328008 4547560 328022

Icu = 125 kA AN 16-40 4547560 328046

Electronic AP 16-40 4547560 328015 4547560 328039

APN 16-40 4547560 328053

A 50-125 4547560 328107 4547560 328121

AN 50-125 4547560 328145

AP 50-125 4547560 328114 4547560 328138

APN 50-125 4547560 328152

A 100-250 4547560 319105 4547560 319112

AN 100-250 4547560 319143

AP 100-250 4547560 319129 4547560 319136

APN 100-250 4547560 319150
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The Ultimate Safety Breaker page 184

ACCESSORIES FOR 250A FRAME MCCBS

ORDER CODES

Field Fit Accessory Code

Changeover 4547560 000348

Changeover for low currents (mA) 4547560 000324

Auxiliary Switches (AX) General Purpose

Field Fit Accessory Code

Normally open 4547560 000300

Normally closed 4547560 000317

Auxiliary Switches (AX) Heavy Duty

Field Fit Accessory Code

Changeover 4547560 000744

Changeover for low currents (mA) 4547560 000720

Alarm Switches (AL) General Purpose

Field Fit Accessory Code

Normally open 4547560 000706

Normally closed 4547560 000713

Alarm Switches (AL) Heavy Duty

Shunt Trips (SHT)

Field Fit Accessory Code

AC 100-120V 4547560 000904

AC 200-240V 4547560 000911

AC 380-450V 4547560 000928

DC 12V 4547560 000973

DC 24V 4547560 000935

DC 48V 4547560 000942

DC 100-120V 4547560 000959

DC 200-240V 4547560 000966
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page 185 The Ultimate Safety Breaker

ORDER CODES

ACCESSORIES FOR 250A FRAME MCCBS

Under Voltage Trips Instantaneous Type (UVT)

Field Fit Accessory Code

AC 100-120V 4547560 001208

AC 200-240V 4547560 001215

AC 380-450V 4547560 001222

DC 24V 4547560 001239

DC 100-120V 4547560 001246

DC 200-240V 4547560 001253

Terminal Bars (FB) 

Terminal Bars Field Fit Accessory Code

3 Bars 4547560 010149

4 Bars 4547560 010163

Rear Connections (RC) 

Terminal Bar Studs Field Fit Accessory Code

3 studs for E and S types 4547560 080159

4 studs for E and S types 4547560 080166

3 studs for H and L types 4547560 080180

4 studs for H and L types 4547560 080197

Fixed Part of Plug-in MCCB (PM) 

Plug-in Mount Blocks Field Fit Accessory Code

3P 4547560 012365

4P 4547560 012464

A plug-in conversion is also required to complete the plug-in MCCB

A fixed part is also required to complete the plug-in MCCB

Plug-in Conversion for MCCB

For Removable Part of Plug-in MCCB Field Fit Accessory Code

3P for E and S types 4547560 800023

4P for E and S types 4547560 800030

3P for H and L types 4547560 800061

4P for H and L types 4547560 800078
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The Ultimate Safety Breaker page 186

ACCESSORIES FOR 250A FRAME MCCBS

ORDER CODES

Plug for Removable Part of MCCB, 3 terminals Field Fit Accessory Code

Plug for auxiliary switches and alarm switches 4547560 800108

Plug for shunt trips and under voltage trips 4547560 800115

Control Wiring Terminals for Plug-in MCCBs

Control Wiring Terminals for Plug-in MCCBs

Socket for Fixed Part of MCCB, 3 terminal Field Fit Accessory Code

Socket 4547560 045004

Cable Clamps (FW)

Solderless Terminals Field Fit Accessory Code

3 clamps S160, H160, L160, E250, S250, H250, L250 4547560 080784

4 clamps S160, H160, L160, E250, S250, H250, L250 4547560 080791

3 clamps H125, L125 4547560 080746

4 clamps H125, L125 4547560 080753

Motor Operators (MC)

Field Fit Accessory Code

100V to 110V AC 4547560 755705

200V to 220V AC 4547560 755712

230V to 240V AC 4547560 755729

24V DC 4547560 755736

48V DC 4547560 755743

100V DC 4547560 755750

Extension Terminal for Fixed Part of Plug-in MCCB (PF)

Terminal Bar for PIB Field Fit Accessory Code

3 Bars 4547560 045837

4 Bars 4547560 045844

Order one plug for each internal accessory

Order one socket for each internal accessory
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page 187 The Ultimate Safety Breaker

ACCESSORIES FOR 250A FRAME MCCBS

ORDER CODES

Motor Operators (MC) with Automatic Reset

Field Fit Accessory Code

100V to 110V AC 4547560 755972

200V to 220V AC 4547560 755989

230V to 240V AC 4547560 755996

24V DC 4547560 755774

48V DC 4547560 755781

100V DC 4547560 755798

Motor plus keylock available on request

Door Flanges

Field Fit Accessory Code

For toggle operation 4547560 044908

For motorised operation 4547560 044915

External Operating Handles (Breaker Mounted Type) (HB)

Field Fit Accessory Code

Black external operating handle IP3X 4547560 723230

Black external operating handle IP3X with keylock 4547560 723209

Red external operating handle IP3X 4547560 723834

Red external operating handle IP3X with keylock 4547560 723803

Black external operating handle IP5X 4547560 723247

Black external operating handle IP5X with keylock 4547560 723216

Red external operating handle IP5X 4547560 723841

Red external operating handle IP5X with keylock 4547560 723810

External Operating Handles (Door Mounted Type) (HP)

Field Fit Accessory Code

Black external operating handle IP54 4547560 752193

Black external operating handle IP54 with keylock 4547560 752032

Red external operating handle IP54 4547560 752834

Red external operating handle IP54 with keylock 4547560 752674

Black external operating handle IP65 4547560 752230

Black external operating handle IP65 with keylock 4547560 752070

Red external operating handle IP65 4547560 752872

Red external operating handle IP65 with keylock 4547560 752711
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The Ultimate Safety Breaker page 188

ACCESSORIES FOR 250A FRAME MCCBS

ORDER CODES

Slide Type Mechanical Interlocks (MS)

Field Fit Accessory Code

E, S type for front, rear connection 250AF 3P 4547560 033605

E, S type for front, rear connection type 250AF 4P 4547560 033612

E, S type for plug-in type 250AF 3P 4547560 033629

E, S type for plug-in type 250AF 4P 4547560 033636

H, L type for front, rear connection type 250AF 3P 4547560 033643

H, L type for front, rear connection type 250AF 4P 4547560 033650

H, L type for plug-in type 250AF 3P 4547560 033667

H, L type for plug-in type 250AF 4P 4547560 033674

Order one part between two MCCBs

Link Type Mechanical Interlocks (ML)

Wire Type Mechanical Interlocks (MW)

Field Fit Accessory Code

For 125 / 250AF 4547560 037016

Toggle Locks (HL)

Castell Lock Field Fit Accessory Code

Fittings for door mounted handle (lock and key not included) 4547560 037054

Fittings for toggle operated MCCB ((lock and key not included) 4547560 037047

Field Fit Accessory Code

Right side 4547560 035104

Left side 3P 4547560 035111

Left side 4P 4547560 035128

Order one interlock part for each MCCB

Field Fit Accessory Code

Interlock 4547560 036125

1m length interlock cable 4547560 036064

1.5m length interlock cable 4547560 036057

Order one interlock part for each MCCB

Field Fit Accessory Code

Cable for Electrical Interlocks, 500mm 4547560 756405

Cable for Electrical Interlocks, 1500mm 4547560 756412

Electrical Interlocks
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page 189 The Ultimate Safety Breaker

ACCESSORIES FOR 250A FRAME MCCBS

ORDER CODES

Interpole Barriers (BA)

Field Fit Accessory Code

For E and S types 4547560 043161

For H and L types 4547560 043260

Interpole barriers are supplied as standard: 2 pieces per 3P MCCB, 3 pieces per 4P MCCB.

For additional barriers please order individually

Terminal Block

Field Fit Accessory Code

Left side 4547560 044526

Right side 4547560 044533

Terminal Covers for Rear Connection and Plug-In (CR)

Field Fit Accessory Code

3P, 1 cover 4547560 080517

4P, 1 cover 4547560 080524

Terminal cover lock 4547560 038006

Terminal Covers for Cable Clamps (CS)

Terminal Covers for Solderless Terminal Field Fit Accessory Code

3P, 1 cover 4547560 080586

4P, 1 cover 4547560 080593

Terminal cover lock 4547560 038006

Terminal Covers for Front Connection (CF)

Field Fit Accessory Code

3P, 1 cover for E and S types 4547560 080456

4P, 1 cover for E and S types 4547560 080463

3P, 1 cover for H and L types 4547560 080654

4P, 1 cover for H and L types 4547560 080661

3P, Earth barrier for E and S types 4547560 008658

4P, Earth barrier for E and S types 4547560 008665

Terminal cover lock 4547560 038006
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The Ultimate Safety Breaker page 190

400A & 630A FRAME MCCBS

ORDER CODES

400A Frame MCCBs with Front Connections

Dimensions E400 H400

S400 L400

h (mm) 260 260

w (mm) 3 pole 140 140

4 pole 185 185

d (mm) 103 140

3P Magnetic Trip 4P Magnetic Trip 3P Low 4P Low 
Model IR (A) 3P 4P Only Only Instantaneous Instantaneous

E400-NJ 160-250 4547560 361326 4547560 361425 4547560 374708 4547560 374722

ICU = 25kA 250-400 4547560 361333 4547560 361432 4547560 374715 4547560 374739 4547560 374210 4547560 374234

Thermal Magnetic

S400-CJ 160-250 4547560 368325 4547560 368523 4547560 374906 4547560 374920

ICU = 36kA 250-400 4547560 368332 4547560 368530 4547560 374913 4547560 374937 4547560 374319 4547560 374333

Thermal Magnetic

S400-NJ 160-250 4547560 361524 4547560 361623 4547560 375101 4547560 375125

ICU = 50kA 250-400 4547560 361531 4547560 361630 4547560 375118 4547560 375132 4547560 374418 4547560 374432

Thermal Magnetic

S400-NE A 100-250 4547560 374005 4547560 374067

ICU = 50kA AN 100-250 4547560 374081

Electronic AP 100-250 4547560 374012 4547560 374074

APN 100-250 4547560 374098

A 160-400 4547560 374029 4547560 374104

AG 160-400 4547560 374043*

AN 160-400 4547560 374128

AP 160-400 4547560 374036 4547560 374111

AGN 160-400 4547560 374142

APG 160-400 4547560 374050*

APN 160-400 4547560 374135

APGN 160-400 4547560 374159

S400-GJ 160-250 4547560 361722 4547560 361821 4547560 375309 4547560 375323

ICU = 65kA 250-400 4547560 361739 4547560 361838 4547560 375316 4547560 375330 4547560 375811 4547560 375835

Thermal Magnetic
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*An external neutral CT must be ordered. Refer to External Accessories.
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400A & 630A FRAME MCCBS

ORDER CODES

Model IR (A) 3P 4P

S400-GE A 100-250 4547560 364808 4547560 364822

Icu = 70 kA AN 100-250 4547560 372513

Electronic AP 100-250 4547560 364846 4547560 372506

APN 100-250 4547560 372520

A 160-400 4547560 364815 4547560 364839

AG 160-400 4547560 364884*

AN 160-400 4547560 372568

AP 160-400 4547560 364877 4547560 372551

AGN 160-400 4547560 372582

APG 160-400 4547560 364891*

APN 160-400 4547560 372575

APGN 160-400 4547560 372599

H400-NJ 160-250 4547560 361920 4547560 362026

Icu = 125 kA 250-400 4547560 361937 4547560 362033

Thermal Magnetic

H400-NE A 100-250 4547560 364907 4547560 364921

Icu = 125 kA AN 100-250 4547560 372810

Electronic AP 100-250 4547560 364945 4547560 372803

APN 100-250 4547560 372827

A 160-400 4547560 364914 4547560 364938

AG 160-400 4547560 364983*

AN 160-400 4547560 372865

AP 160-400 4547560 364976 4547560 372858

AGN 160-400 4547560 372889

APG 160-400 4547560 364990*

APN 160-400 4547560 372872

APGN 160-400 4547560 372896

L400-NJ 160-250 4547560 362125 4547560 362224

Icu = 200 kA 250-400 4547560 362132 4547560 362231

Thermal Magnetic

L400-NE A 100-250 4547560 365003 4547560 365027

Icu = 200 kA AN 100-250 4547560 372919

Electronic AP 100-250 4547560 365041 4547560 372902

APN 100-250 4547560 372926

A 160-400 4547560 365010 4547560 365034

AG 160-400 4547560 365089*

AN 160-400 4547560 372964

AP 160-400 4547560 365072 4547560 372957

AGN 160-400 4547560 372988

APG 160-400 4547560 365096*

APN 160-400 4547560 372971

APGN 160-400 4547560 372995

*An external neutral CT must be ordered for 3 phase, 4 wire systems. 

Refer to External Accessories.
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400A Frame MCCBs with Front Connections
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400A & 630A FRAME MCCBS

ORDER CODES

Model IR (A) 3P 4P

H400-NJ 160-250 4547560 361968 4547560 362064

Icu = 125kA 250-400 4547560 361975 4547560 362071

Thermal Magnetic

H400-NE A 100-250 4547560 373008 4547560 373206

Icu = 125kA AN 100-250 4547560 373220

Electronic AP 100-250 4547560 373015 4547560 373213

APN 100-250 4547560 373237

A 160-400 4547560 373107 4547560 373305

AG 160-400 4547560 373121*

AN 160-400 4547560 373329

AP 160-400 4547560 373114 4547560 373312

AGN 160-400 4547560 373343

APG 160-400 4547560 373138*

APN 160-400 4547560 373336

APGN 160-400 4547560 373350

L400-NJ 160-250 4547560 362163 4547560 362262

Icu = 200 kA 250-400 4547560 362170 4547560 362279

Thermal Magnetic

L400-NE A 100-250 4547560 373503 4547560 373701

Icu = 200 kA AN 160-250 4547560 373725

Electronic AP 100-250 4547560 373510 4547560 373718

APN 100-250 4547560 373732

A 160-400 4547560 373602 4547560 373800

AG 160-400 4547560 373626*

AN 160-400 4547560 373824

AP 160-400 4547560 373619 4547560 373817

AGN 160-400 4547560 373848

APG 160-400 4547560 373633*

APN 160-400 4547560 373831

APGN 160-400 4547560 373855

*An external neutral CT must be ordered for 3 phase, 4 wire systems. 

Refer to External Accessories.

400A Frame MCCBs with Rear Connections Fitted*
*Rear connections for E&S type 400A MCCBs are ordered separately. 
See accessories.
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page 193 The Ultimate Safety Breaker

Model IR (A) 3P 4P

H400-NJ 160-250 4547560 367328 4547560 367427

Icu = 125kA 250-400 4547560 367335 4547560 367434

Thermal Magnetic

H400-NE A 100-250 4547560 373022 4547560 373244

Icu = 125kA AN 100-250 4547560 373268

Electronic AP 100-250 4547560 373039 4547560 373251

APN 100-250 4547560 373275

A 160-400 4547560 373145 4547560 373367

AG 160-400 4547560 373169*

AN 160-400 4547560 373381

AP 160-400 4547560 373152 4547560 373374

AGN 160-400 4547560 373404

APG 160-400 4547560 373176*

APN 160-400 4547560 373398

APGN 160-400 4547560 373411

L400-NJ 160-250 4547560 367526 4547560 367625

Icu = 200 kA 250-400 4547560 367533 4547560 367632

Thermal Magnetic

L400-NE A 100-250 4547560 373527 4547560 373749

Icu = 200 kA AN 100-250 4547560 373763

Electronic AP 100-250 4547560 373534 4547560 373756

APN 100-250 4547560 373770

A 160-400 4547560 373640 4547560 373862

AG 160-400 4547560 373664*

AN 160-400 4547560 373886

AP 160-400 4547560 373657 4547560 373879

AGN 160-400 4547560 373909

APG 160-400 4547560 373671*

APN 160-400 4547560 373893

APGN 160-400 4547560 373916

*An external neutral CT must be ordered for 3 phase, 4 wire systems. 

Refer to External Accessories.

400A Frame MCCBs with Plug-in Connections Fitted*
*Plug-in base and auxiliary connectors must be ordered separately.
Plug-in connections for E&S type 400A MCCBs are ordered separately. See
accessories.
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400A & 630A FRAME MCCBS

ORDER CODES
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400A & 630A FRAME MCCBS

ORDER CODES

Model IR (A) 3P 4P

400A Frame MCCBs with Cable Clamps Fitted*
*Cable clamps for E&S type 400A MCCBs are ordered separately.
See accessories.
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H400-NJ 160-250 4547560 367366 4547560 367465

Icu = 125kA 250-400 4547560 367373 4547560 367472

Thermal Magnetic

H400-NE A 100-250 4547560 373046 4547560 373282

Icu = 125kA AN 100-250 4547560 373084

Electronic AP 100-250 4547560 373053 4547560 373299

APN 100-250 4547560 373091

A 160-400 4547560 373183 4547560 373428

AG 160-400 4547560 373060*

AN 160-400 4547560 373442

AP 160-400 4547560 373190 4547560 373435

AGN 160-400 4547560 373466

APG 160-400 4547560 373077*

APN 160-400 4547560 373459

APGN 160-400 4547560 373473

L400-NJ 160-250 4547560 367564 4547560 367663

Icu = 200 kA 250-400 4547560 367571 4547560 367670

Thermal Magnetic

L400-NE A 100-250 4547560 373541 4547560 373787

Icu = 200 kA AN 100-250 4547560 373565

Electronic AP 100-250 4547560 373558 4547560 373794

APN 100-250 4547560 373572

A 160-400 4547560 373688 4547560 373923

AG 160-400 4547560 373480*

AN 160-400 4547560 373947

AP 160-400 4547560 373695 4547560 373930

AGN 160-400 4547560 373961

APG 160-400 4547560 373497*

APN 160-400 4547560 373954

APGN 160-400 4547560 373978

*An external neutral CT must be ordered for 3 phase, 4 wire systems. 

Refer to External Accessories. S
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400A & 630A FRAME MCCBS

ORDER CODES

630A Frame MCCBs with Front Connections

Dimensions E630

S630

h (mm) 260

w (mm) 3 pole 140

4 pole 185

d (mm) 103

Model IR (A) 3P 4P
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E630-NE A 250-630 4547560 365102 4547560 365119

Icu = 36 kA AG 250-630 4547560 365133*

Electronic AN 250-630 4547560 365164

AP 250-630 4547560 365126 4547560 365157

AGN 250-630 4547560 365188

APG 250-630 4547560 365140*

APN 250-630 4547560 365171

APGN 250-630 4547560 365195

S630-CE A 250-630 4547560 365201 4547560 365218

Icu = 50 kA AG 250-630 4547560 365232*

Electronic AN 250-630 4547560 365263

AP 250-630 4547560 365225 4547560 365256

AGN 250-630 4547560 365287

APG 250-630 4547560 365249*

APN 250-630 4547560 365270

APGN 250-630 4547560 365294

S630-GE A 250-630 4547560 365300 4547560 365317

Icu = 70 kA AG 250-630 4547560 365331*

Electronic AN 250-630 4547560 365362

AP 250-630 4547560 365324 4547560 365355

AGN 250-630 4547560 365386

APG 250-630 4547560 365348*

APN 250-630 4547560 365379

APGN 250-630 4547560 365393

*An external neutral CT must be ordered for 3 phase, 4 wire systems. 

Refer to External Accessories.
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ACCESSORIES FOR 400A & 630A FRAME MCCBS

ORDER CODES

Field Fit Accessory Code

Changeover 4547560 000348

Changeover for low currents (mA) 4547560 000324

Auxiliary Switches (AX) General Purpose

Field Fit Accessory Code

Normally open 4547560 000300

Normally closed 4547560 000317

Auxiliary Switches (AX) Heavy Duty

Field Fit Accessory Code

Changeover 4547560 000744

Changeover for low currents (mA) 4547560 000720

Alarm Switches (AL) General Purpose

Field Fit Accessory Code

Normally open 4547560 000706

Normally closed 4547560 000713

Alarm Switches (AL) Heavy Duty

Shunt Trips (SHT)

Field Fit Accessory Code

AC 100-120V 4547560 000904

AC 200-240V 4547560 000911

AC 380-450V 4547560 000928

DC 12V 4547560 000973

DC 24V 4547560 000935

DC 48V 4547560 000942

DC 100-120V 4547560 000959

DC 200-240V 4547560 000966
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ACCESSORIES FOR 400A & 630A FRAME MCCBS

ORDER CODES

Under Voltage Trips Instantaneous Type (UVT)

Field Fit Accessory Code

AC 100-120V 4547560 001208

AC 200-240V 4547560 001215

AC 380-450V 4547560 001222

DC 24V 4547560 001239

DC 100-120V 4547560 001246

DC 200-240V 4547560 001253

Terminal Bars (FB) 

Rear Connections (RC) 

Fixed Part of Plug-in MCCB (PM) 

Plug-in Mount Blocks Field Fit Accessory Code

3P 4547560 012563

4P 4547560 012662

A plug-in conversion is also required to complete the plug-in MCCB

Rear connections for H400 and L400 models are factory fitted. Item numbers for MCCBs complete

with rear connections can be found under "400A Frame MCCBs with Rear Connections Fitted"

Terminal Bars Field Fit Accessory Code

3 bars, 400A 4547560 010224

4 bars, 400A 4547560 010248

3 bars, 630A 4547560 010286

4 bars, 630A 4547560 010293

Terminal Bars Field Fit Accessory Code

3 studs, 400A 4547560 080210

4 studs, 400A 4547560 080227

3 studs, 630A 4547560 080265

4 studs, 630A 4547560 080272

Plug-in Conversion for MCCB

For Removable Part of Plug-in MCCB Code

3P, 400A 4547560 800047

4P, 400A 4547560 800054

3P, 630A 4547560 800085 

4P, 630A 4547560 800092

Plug-in conversions for H400 and L400 models are factory fitted. Item numbers for MCCBs complete

with plug-in conversions can be found under "400A Frame MCCBs with Plug-in Connections Fitted"

A fixed part is also required to complete the plug-in MCCB
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ACCESSORIES FOR 400A & 630A FRAME MCCBS

ORDER CODES

Plug for Removable Part of MCCB, 3 terminals Field Fit Accessory Code

Plug for auxiliary switches and alarm switches 4547560 800108

Plug for shunt trips and under voltage trips 4547560 800115

Order one plug for each internal accessory

Control Wiring Terminals for Plug-in MCCBs

Control Wiring Terminals for Plug-in MCCBs

Socket for Fixed Part of MCCB, 3 terminal Field Fit Accessory Code

Socket 4547560 045004

Order one socket for each internal accessory

Cable Clamps (FW)

Motor Operators (MC)

Field Fit Accessory Code

100V to 240V AC 4547560 756009

24V DC 4547560 756016

100V to 120V DC 4547560 756023

Motor plus keylock available on request

Solderless Terminals Field Fit Accessory Code

3 clamps, 400A 4547560 014710

4 clamps, 400A 4547560 014727

Cable clamps for H400 and L400 models are factory fitted. Item numbers for MCCBs complete

with cable clamps can be found under "400A Frame MCCBs with Cable Clamps Fitted"

Extension Terminal for Fixed Part of Plug-in MCCB (PF)

Terminal Bar for PIB Field Fit Accessory Code

3 bars 4547560 045851

4 bars 4547560 045868
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ACCESSORIES FOR 400A & 630A FRAME MCCBS

ORDER CODES

Motor Operators (MC) with Automatic Reset

Door Flanges

Field Fit Accessory Code

For toggle operation 4547560 045400

For motorised operation 4547560 045417

External Operating Handles (Breaker Mounted Type) (HB)

Field Fit Accessory Code

Black external operating handle IP3X 4547560 724428

Black external operating handle IP3X with keylock 4547560 724404

Red external operating handle IP3X 4547560 725029

Red external operating handle IP3X with keylock 4547560 725005

Black external operating handle IP5X 4547560 724435

Black external operating handle IP5X with keylock 4547560 724411

Red external operating handle IP5X 4547560 725036

Red external operating handle IP5X with keylock 4547560 725012

External Operating Handles (Door Mounted Type) (HP)

Field Fit Accessory Code

Black external operating handle IP54 4547560 754197

Black external operating handle IP54 with keylock 4547560 754036

Red external operating handle IP54 4547560 754838

Red external operating handle IP54 with keylock 4547560 754678

Black external operating handle IP65 4547560 754234

Black external operating handle IP65 with keylock 4547560 754074

Red external operating handle IP65 4547560 754876

Red external operating handle IP65 with keylock 4547560 754715

Field Fit Accessory Code

AC 100V to 240V 4547560 756092

DC 24V to 48V 4547560 756108

DC 100V to 120V 4547560 756115

Motor plus keylock available on request
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ACCESSORIES FOR 400A & 630A FRAME MCCBS

ORDER CODES

Slide Type Mechanical Interlocks (MS)

Field Fit Accessory Code

E,S type for front, rear connection type 400-630AF 3P 4547560 033704

E,S type for front, rear connection type 400-630AF 4P 4547560 033711

E,S type for plug-in type 400-630AF 3P 4547560 033728

E,S type for plug-in type 400-630AF 4P 4547560 033735

H,L type for front, rear connection type 400-630AF 3P 4547560 033742

H,L type for front, rear connection type 400-630AF 4P 4547560 033759

H,L type for plug-in type 400-630AF 3P 4547560 033766

H,L type for plug-in type 400-630AF 4P 4547560 033773

Order one part between two MCCBs

Link Type Mechanical Interlocks (ML)

Wire Type Mechanical Interlocks (MW)

Field Fit Accessory Code

For 400-630AF 4547560 037207

Toggle Locks (HL)

Field Fit Accessory CodeRight side 4547560 035203

Left side 3P 4547560 035210

Left side 4P 4547560 035227

Order one interlock part for each MCCB

Field Fit Accessory Code

Interlock 4547560 036224

1m length interlock cable 4547560 036064

1.5m length interlock cable 4547560 036057

Order one interlock part for each MCCB

Field Fit Accessory Code

Cable for Electrical Interlocks, 600mm 4547560 756429

Cable for Electrical Interlocks, 2100mm 4547560 756436

Electrical Interlocks
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ACCESSORIES FOR 400A & 630A FRAME MCCBS

ORDER CODES

Castell Lock

Field Fit Accessory Code

Fittings for door mounted handle (lock and key not included) 4547560 037221

Fittings for toggle operated MCCB ((lock and key not included) 4547560 037214

Terminal Covers for Front Connection (CF)

Field Fit Accessory Code

3P, 1 cover 4547560 080807

4P, 1 cover 4547560 080814

Terminal Covers for Rear Connection, Cable Clamps and Plug-In (CR)

Interpole Barriers (BA)

Field Fit Accessory Code

For E, S, H and L types 4547560 043338

Interpole barriers are supplied as standard: 2 pieces per 3P MCCB, 3 pieces per 4P MCCB.

For additional barriers please order individually.

Field Fit Accessory Code

3P, 1 cover 4547560 080821

4P, 1 cover 4547560 080838
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ACCESSORIES FOR 400A & 630A FRAME MCCBS

ORDER CODES

Terminal Block

Field Fit Accessory Code

Left side 4547560 044540

Right side 4547560 044557

External Neutral CT

Field Fit Accessory Code

400A 4547560 045912

630A 4547560 045929
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TEMBREAK 800A FRAME MCCBS

ORDER CODES

800A MCCBs with Front Connections

Model IR (A) 3P 4P

XS800NJ 400-630 206520563 206520763

Icu = 65 kA 500-800 206520580 206520780

Thermal Magnetic

XS800SE A 315-630 206570563 206570763

Icu = 50 kA AG 315-630 206575563* 206575763

AI 315-630 206571563 206571763

AP 315-630 206572563 206572763

A 400-800 206570580 206570780

AG 400-800 206575580* 206575780

AI 400-800 206571580 206571780

AP 400-800 206572580 206572780

XH800SE A 315-630 206576563 206576763

Icu = 65 kA AG 315-630 206585563* 206585763

AI 315-630 206581563 206581763

AP 315-630 206582563 206582763

A 400-800 206576580 206576780

AG 400-800 206585580* 206585780

AI 400-800 206581580 206581780

AP 400-800 206582580 206582780

XH800PJ 250-400 206521540 206521740

Icu = 100 kA 400-630 206521563 206521763

Thermal Magnetic 500-800 206521580 206521780

*An external neutral CT must be ordered for 3 phase, 4 wire systems.

See External Accessories.
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Dimensions XS

XH TL

h (mm) 273 370

w (mm) 3 pole 210 210

4 pole 280 280

d (mm) 103 140
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TEMBREAK 800A FRAME MCCBS

ORDER CODES

Model IR (A) 3P 4P

XH800PE A 315-630 206527563 206527763

Icu = 65 kA AG 315-630 206525563* 206525763

AI 315-630 206526563 206526763

AP 315-630 206528563 206528763

A 400-800 206527580 206527780

AG 400-800 206525580* 206525780

AI 400-800 206526580 206526780

AP 400-800 206528580 206528780

TL800NE (1600A Frame) A 315-630 206529563 206516563

Icu = 125 kA AG 315-630 206524563* 206524763

AI 315-630 206516563 206516763

AP 315-630 206518563 206518763

A 400-800 206529580 206529780

AG 400-800 206524580* 206524780

AI 400-800 206516580 206516780

AP 400-800 206518580 206518780

*An external neutral CT must be ordered for 3 phase, 4 wire systems. 

See External Accessories.
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page 205 The Ultimate Safety Breaker

INTERNAL ACCESSORIES FOR 800A FRAME TEMBREAK MCCBS
(XS800NJ, XS800SE, XH800SE, XH800PJ, XH800PE)

ORDER CODES

Code

1 Alarm 215001070

1 Auxiliary 215001005

1 Auxiliary, 1Alarm 215001042

2 Auxiliaries 215001015

2 Auxiliaries, 1 Alarm 215001052

2 Auxiliaries, 2 Alarms 215001098

3 Auxiliaries 215001025

3 Auxiliaries, 1 Alarm 215001097

Auxiliary/Alarm Switches

Code

AC 100-115V 215002006

AC 200-480V 215002014

AC 24V 215002146

AC 48V 215002156

DC 12V 215002024

DC 24V 215002032

DC 48V 215002040

DC 100-115V 215002051

DC 200-230V 215002059

DC 60V 215002164

DC 125V 215002198

DC 30V 215002190

Shunt Trips
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ORDER CODES

INTERNAL ACCESSORIES FOR 800A FRAME TEMBREAK MCCBS
(XS800NJ, XS800SE, XH800SE, XH800PJ, XH800PE)

Code

AC 100-120V 215002067

AC 100-120V TIME DELAY 215002119

AC 100-120V 1SEC TIME DEL 215002243

AC 100-120V 2SEC TIME DEL 215002253

AC 200-240V 215002075

AC 200-240V TIME DELAY 215002127

AC 200-240V 1SEC TIME DEL 215002206

AC 200-240V 2SEC TIME DEL 215002215

(IND) 240V 215002313

AC 380-450V 215002083

AC 380-450V TIME DELAY 215002135

AC 380-450V 1SEC TIME DEL 215002226

AC 380-450V 2SEC TIME DEL 215002235

DC 100-115V 215002101

DC 200-230V 215002111

DC 24V 215002093

DC 48V 215002173

DC 60V 215002181

Under Voltage Trips
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EXTERNAL ACCESSORIES FOR 800A FRAME TEMBREAK MCCBS

ORDER CODES

Code

3 Pole 3 terminal bars (630A) 215003357

3 terminal bars (800A) 215003359

Drawout conversion kit (630A)* 215003243

Drawout conversion kit (800A)* 215003251

3 cable Clamps 215003192

Plug in conversion kit (630A)** 215003141

Plug in conversion kit (800A)** 215003143

3 rear connection studs (top) 215003115

3 rear connection studs (bottom) 215003103

Auxiliary connector plug for plug in and drawout** 215003072

Code

4 Pole 4 terminal bars (630A) 215003358

4 terminal bars (800A) 215003360

Drawout conversion kit (630A)* 215003247

Drawout conversion kit (800A)* 215003256

4 cable clamps 215003193

4 rear connection studs (top) 215003116

4 rear connection studs (bottom) 215003104

Plug in conversion kit (630A)** 215003142

Plug in conversion kit (800A)** 215003144

Auxiliary connector plug for plug in and drawout** 215003072

*Drawout chassis and auxiliary connectors must be ordered separately

** Plug in base and auxiliary connectors must be ordered separately

*** Auxiliary connector socket must be ordered separately

Connections

page 207 The Ultimate Safety Breaker
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ORDER CODES

EXTERNAL ACCESSORIES FOR 800A FRAME TEMBREAK MCCBS

Code

3 Pole 2 covers for front connection 215004018

2 interpole barriers 215004042

2 covers for rear connection and plug in 215004024

Code

4 Pole 2 covers for front connection 215004019

2 interpole barriers 215004043

2 covers for rear connection and plug in 215004025

Terminal Covers

Code

3 P Drawout Chassis 630A 215014021

4 P Drawout Chassis 630A 215014028

3 P Drawout Chassis 800A 215014036

4 P Drawout Chassis 800A 215014045

Drawout Chassis

Motor Operators

Code

AC 100-115V 215008016

AC 200-230V 215008024

AC 240V 215008043

DC 24V 215008054

DC 100-110V 215008057

MANUAL OPERATION

ON�
I

TemBreak

XH400NE

In  400A

CONTACT�

INDICATION

ON

TRIPPED

OFF

MOTOR�

OPERATOR

Type

XMD4

Seria
l

CAUTION

Connectio
ns

NOTE

On
Off

P1
P2

E

On
Off

P1
P2

E

PUSH TO�

TRIP

source

The Ultimate Safety Breaker page 208
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EXTERNAL ACCESSORIES FOR 800A FRAME TEMBREAK MCCBS

ORDER CODES

Code

3 Pole Plug In Base 215007039

Plug In Base with terminal bars 215007011

IP20 Plug in base 215007069

IP20 Plug in base with terminal bars 215007021

Auxiliary connector socket for plug in 215007049

Plug-in Bases

External Operating Handles

Code

Door Mounted Black handle IP54 (TemBreak 2) 215005378

Door Mounted Black handle IP65 (TemBreak 2) 215005379

Door Mounted Red handle IP54 (TemBreak 2) 215005380

Door Mounted Red handle IP65 (TemBreak 2) 215005381

Door Mounted Handle (TemBreak) 215005035

LEFT:BLACK Breaker mounted HANDLE 215005227

LEFT:BLACK Breaker mounted :IP55 HANDLE 215005235

LEFT:RED/YEL Breaker mounted HANDLE 215005243

LEFT:RED/YEL Breaker mounted: IP55 HANDLE 215005251

RIGHT:BLACK Breaker mounted HANDLE 215005195

RIGHT:BLACK Breaker mounted: IP55 HANDLE 215005203

RIGHT:RED/YEL Breaker mounted HANDLE 215005211

RIGHT:RED/YEL Breaker mounted :IP55 HANDLE 215005219

UPPER:BLACK Breaker mounted HANDLE 215005259

UPPER:BLACK Breaker mounted :IP55 HANDLE 215005267

UPPER:RED/YEL Breaker mounted HANDLE 215005275

UPPER:RED/YEL Breaker mounted:IP55 HANDLE 215005283

Door Flange 215005160

LEFT, RIGHT and UPPER refer to the direction of incoming power supply
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ORDER CODES

EXTERNAL ACCESSORIES FOR 800A FRAME TEMBREAK MCCBS

Code

4 Pole Plug In Base 215007040

Plug In Base with terminal bars 215007136

IP20 Plug in base 215007070

IP20 Plug in base with terminal bars 215007140

Auxiliary connector socket for plug in 215007049

Plug-in Bases

Accessory Terminal Blocks

Code

1 Off Accessory Terminal Block 215006001

2 Off Accessory Terminal Block 215006002

3 Off Accessory Terminal Block 215006003

4 Off Accessory Terminal Block 215006004

Factory-fitted except front interlock Code

3 Pole Front Interlock 215009005

Rear Interlock 215009023

1m Wire Interlock 215009035

1.5m Wire Interlock 215009040

Rear Interlock+accessory terminals* 215009060

Rear Interlock+TemTransfer terminal† 215009138

Rear Interlock for Plug in+accessory terminals* 215009080

*Includes backplate and mounting frame
†Refer to page 235 for TemTransfer order codes

Mechanical Interlocks

Factory-fitted except front interlock Code

4 Pole Front Interlock 215009006

Rear Interlock 215009024

1m Wire Interlock 215009035

1.5m Wire Interlock 215009040

Rear Interlock+accessory terminals* 215009061

Rear Interlock+TemTransfer terminals† 215009139

Rear Interlock for Plug in+accessory terminals* 215009045

*Includes backplate and mounting frame
†Refer to page 235 for TemTransfer order codes
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page 211 The Ultimate Safety Breaker

Castell Locks

Code

Castell A Lock in Closed 215010010

Castell B Lock in Closed 215010024

Castell Special Lock in Closed 215010047

Castell A Lock in Open 215010058

Castell B Lock in Open 215010069

Castell Special Lock in Open 215010094

Castell Lock XFH Handle 215010100

Cam for XFH Handle 215010102

Castell Lock XFH SP Handle 215010107

Toggle Locks

Code

Toggle Lock 215011004

Toggle Extension 215011007

Adjustment Seal Facility 215011014

External Neutral CTs

Code

630A 215015001

800A 215015002

EXTERNAL ACCESSORIES FOR 800A FRAME TEMBREAK MCCBS

ORDER CODES
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ORDER CODES

TEMBREAK 1250A & 1600A FRAME MCCBS

1250A MCCBs with Terminal Bars

Model IR (A) 3P 4P
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Dimensions XS TL

h (mm) 370 370

w (mm) 3 pole 210 210

4 pole 280 280

d (mm) 120 140
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XS1250CE A 500-1000 206660510 206660710

Icu = 50 kA AG 500-1000 206665510* 206665710

AI 500-1000 206661510 206661710

AP 500-1000 206662510 206662710

A 630-1250 206660512 206660712

AG 630-1250 206665512* 206665712

AI 630-1250 206661512 206661712

AP 630-1250 206662512 206662712

XS1250SE A 500-1000 206670510 206670710

Icu = 85 kA AG 500-1000 206675510* 206675710

AI 500-1000 206671510 206671710

AP 500-1000 206672510 206672710

A 630-1250 206670512 206670712

AG 630-1250 206675512* 206675712

AI 630-1250 206671512 206671712

AP 630-1250 206672512 206672712

TL1250NE(1600A Frame) A 500-1000 206629510 206629710

Icu = 125 kA AG 500-1000 206625510* 206625710

AI 500-1000 206626510 206626710

AP 500-1000 206628510 206628710

A 630-1250 206629512 206629712

AG 630-1250 206625512* 206625712

AI 630-1250 206626512 206626712

AP 630-1250 206628512 206628712

*An external neutral CT must be ordered for 3 phase, 4 wire systems. 

See External Accessories.
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TEMBREAK 1250A & 1600A FRAME MCCBS

ORDER CODES

1600A MCCBs with Various Terminal Types

Model IR (A) 3P 4P

XS1600CE A 800-1600 FB 206760516 206760716

Icu = 50 kA AG 800-1600 FB 206765516* 206765716

AI 800-1600 FB 206761516 206761716

AP 800-1600 FB 206762516 206762716

A 800-1600 RC 206760616 206760816

AG 800-1600 RC 206765616* 206765816

AI 800-1600 RC 206761616 206761816

AP 800-1600 RC 206762616 206762816

A 800-1600 DR 206760916 206760016

AG 800-1600 DR 206765916* 206765016

AI 800-1600 DR 206761916 206761016

AP 800-1600 DR 206762916 206762016

XS1600SE A 800-1600 FB 206770516 206770716

Icu = 100 kA AG 800-1600 FB 206775516* 206775716

AI 800-1600 FB 206771516 206771716

AP 800-1600 FB 206772516 206772716

A 800-1600 RC 206770616 206770816

AG 800-1600 RC 206775616* 206775816

AI 800-1600 RC 206771616 206771816

AP 800-1600 RC 206772616 206772816

A 800-1600 DR 206770916 206770016

AG 800-1600 DR 206775916* 206775016

AI 800-1600 DR 206771916 206771016

AP 800-1600 DR 206772916 206772016

Key to MCCB connection codes:

FB: front connection with attached terminal bars; 

RC: rear connection; 

DR: drawout

*An external neutral CT must be ordered for 3 phase, 4 wire systems. 

See External Accessories.

El
ec

tro
ni

c 
pr

ot
ec

tio
n 

co
de

s:
 

A
- S

ta
nd

ar
d 

re
la

y 
w

ith
 L

SI
 c

ha
ra

ct
er

is
tic

; P
- P

re
fe

re
nt

ia
l t

rip
 a

la
rm

; 
G

 - 
G

ro
un

d 
fa

ul
t; 

I -
 F

au
lt 

in
di

ca
tio

n 
LE

D
s

El
ec

tro
ni

c 
pr

ot
ec

tio
n 

co
de

s:
 

A
- S

ta
nd

ar
d 

re
la

y 
w

ith
 L

SI
 c

ha
ra

ct
er

is
tic

; P
- P

re
fe

re
nt

ia
l t

rip
 a

la
rm

; 
G

 - 
G

ro
un

d 
fa

ul
t; 

I -
 F

au
lt 

in
di

ca
tio

n 
LE

D
s

Dimensions

h (mm) 370

w (mm) 3 pole 210

4 pole 280

d (mm) 120
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ORDER CODES

INTERNAL ACCESSORIES FOR 1250A & 1600A FRAME 
TEMBREAK MCCBS(TL800NE, XS1250CE, XS1250SE, TL1250NE, XS1600CE, XS1600SE)

Code

3 Pole 1 Alarm 212001071

1 Auxiliary 212001006

1 Auxiliary, 1Alarm 212001043

2 Auxiliaries 212001016

2 Auxiliaries, 1 Alarm 212001053

2 Auxiliaries, 2 Alarms 212001102

3 Auxiliaries 212001026

3 Auxiliaries, 1 Alarm 212001101

Code

4 Pole 1 Alarm 212001072

1 Auxiliary 211001007

1 Auxiliary, 1Alarm 212001044

2 Auxiliaries 212001017

2 Auxiliaries, 1 Alarm 212001054

2 Auxiliaries, 2 Alarms 212001104

3 Auxiliaries 212001027

3 Auxiliaries, 1 Alarm 212001103

Auxiliary/Alarm Switches

Code

AC 100-115V 212002007

AC 200-480V 212002015

AC 24V 211002147

AC 48V 211002157

DC 100-115V 212002052

DC 12V 211002025

DC 125V 212002199

DC 200-230V 212002060

DC 24V 212002033

DC 30V 212002191

DC 48V 212002041

DC 60V 211002165

Shunt Trips
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INTERNAL ACCESSORIES FOR 1250A & 1600A FRAME
TEMBREAK MCCBS

ORDER CODES

Field Fit Accessory Code

AC 100-120V 212002068

AC 100-120V Time Delay 212002120

AC 100-120V 1Sec Time Delay 211002244

AC 100-120V 2Sec Time Delay 211002254

AC 200-240V 212002076

AC 200-240V Time Delay 212002128

AC 200-240V 1Sec Time Delay 212002208

AC 200-240V 2Sec Time Delay 211002216

(IND) 240V 211002314

AC 380-450V 211002084

AC 380-450V Time Delay 212002136

AC 380-450V 1Sec Time Delay 211002228

AC 380-450V 2Sec Time Delay 211002236

DC 100-115V 212002102

DC 200-230V 212002112

DC 24V 212002094

DC 48V 212002174

DC 60V 212002183

Under Voltage Trips
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ORDER CODES

EXTERNAL ACCESSORIES FOR 1250A & 1600A FRAME
TEMBREAK MCCBS

1250A Code

3 Pole 6 rear connection bars 212003025

3 rear connection bars (bottom) 211003099

3 rear connection bars (top) 211003110

IP20 Plug In Conversion kit* 212003145

Drawout Conversion kit** 212003260

Auxiliary connector plug for plug in and drawout*** 215003072

1250A Code

4 Pole 8 rear connection studs 212003026

4 rear connection bars (bottom) 212003100

4 rear connection bars (top) 212003111

IP20 Plug In Conversion kit* 212003146

Drawout Conversion kit** 212003264

Auxiliary connector plug for plug in and drawout*** 215003072

Connections

1600A Code

3 Pole 3 rear connection bars (bottom) 212003212

3 rear connection bars (top) 212003112

1600A Code

4 Pole 4 rear connection bars (bottom) 211003309

4 rear connection bars (top) 211003308

*Drawout chassis and auxiliary connectors must be ordered separately

** Plug in base and auxiliary connectors must be ordered separately

*** Auxiliary connector socket must be ordered separately
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EXTERNAL ACCESSORIES FOR 1250A & 1600A FRAME
TEMBREAK MCCBS

ORDER CODES

1250A Code

3 Pole 2 covers for front connection 211004020

1 cover for front connection 211004070

Terminal Covers

1250A Code

3 Pole Drawout Chassis 211014053

4 Pole Drawout Chassis 211014061

Drawout Chassis

Motor Operators

Code

AC100-115V 211008074

AC200-230V 211008075

DC 24V 211008076

DC100-110V 211008077

AC 240V 212008044

MANUAL OPERATION
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1250A Code

4 Pole 2 covers for front connection 211004021

1 cover for front connection 211004071
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ORDER CODES

EXTERNAL ACCESSORIES FOR 1250A & 1600A FRAME
TEMBREAK MCCBS

1250A Code

3 Pole Plug In Base 211007041

IP20 Plug In Base 211007071

Auxiliary connector socket for plug in base 215007049

Plug-in Bases

Handles

Code

Door Mounted Black handle IP54 (TemBreak2) 211005382

Door Mounted Black handle IP65 (TemBreak2) 211005383

Door Mounted Red handle IP54 (TemBreak2) 211005384

Door Mounted Red handle IP65 (TemBreak2) 211005385

Door Mounted Handle 212005036

Left:BlackBreakermounted Handle 211005228

Left:BlackBreakermounted:IP55Handle 211005236

Left:Red/Yellow Breaker mounted Handle 211005244

Left:Red/Yellow Breaker mounted:IP55 Handle 211005252

Right:Black Breaker mounted Handle 211005196

Right:BlackBreakermounted :IP55 Handle 211005204

Right:Red/Yellow Breaker mounted Handle 211005212

Right:R/YBreakermounted:IP55Handle 211005220

Upper:BlackBreaker mounted Handle 211005260

Upper:BlackBreakermounted:IP55Handle 211005268

Upper:Red/Yellow Breaker mounted Handle 211005276

Upper:R/YBreaker mounted:IP55 Handle 211005284

Door Flange 211005161

I

0

TR
IP.

�

1250A Code

4 Pole Plug In Base 211007042

IP20 Plug In Base 211007072

Auxiliary connector socket for plug in base 215007049

The Ultimate Safety Breaker page 218
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page 219 The Ultimate Safety Breaker

EXTERNAL ACCESSORIES FOR 1250A & 1600A FRAME
TEMBREAK MCCBS

ORDER CODES

Accessory Terminal Blocks

Code

1 Off Accessory Terminal Block 215006001

2 Off Accessory Terminal Block 215006002

3 Off Accessory Terminal Block 215006003

4 Off Accessory Terminal Block 215006004

1250A Factory-fitted except front interlock Code

3 Pole Front Interlock 211009007

Rear Interlock 211009025

Rear Interlock + Accessory terminals* 211009028

Rear Interlock + TemTransfer terminals† 211009140

1M Wire Interlock 211009036

1.5M Wire Interlock 211009041

Rear interlock for plug in + accessory terminals* 211009081

*Includes backplate and mounting frame

†Refer to page 235 for TemTransfer order codes

Mechanical Interlocks

1250A Factory-fitted except front interlock Code

4 Pole Front Interlock 211009008

Rear Interlock 211009026

Rear Interlock + Accessory terminals* 211009029

Rear Interlock + TemTransfer terminals† 211009141

1M Wire Interlock 211009036

1.5M Wire Interlock 211009041

Rear interlock for plug in + accessory terminals* 211009082

*Includes backplate and mounting frame

†Refer to page 235 for TemTransfer order codes
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The Ultimate Safety Breaker page 220

ORDER CODES

EXTERNAL ACCESSORIES FOR 1250A & 1600A FRAME
TEMBREAK MCCBS

1600A Factory-fitted except front interlock Code

3 Pole Front Interlock 211009007

Rear Interlock 211009027

Rear Interlock + Accessory terminals 211009030

Rear Interlock + TemTransfer terminals 211009142

1M Wire Interlock 211009037

1.5M Wire Interlock 211009042

Mechanical Interlocks

1600A Factory-fitted except front interlock Code

4 Pole Front Interlock 211009008

Rear Interlock 211009087

Rear Interlock + Accessory terminals 211009055

Rear Interlock + TemTransfer terminals 211009143

1M Wire Interlock 211009037

1.5M Wire Interlock 211009042

Castell Locks

Code

Castell A Lock In Close 211010013

Castell B Lock In Close 211010025

Castell A Lock In Open 211010059

Castell B Lock In Open 211010070

Castell Lock XFH Handle 215010100

CAM FOR XFH Handle 215010102

Castell Lock XFH SP Handle 215010107

Castell SPEC Lock In Close 211010048

Castell SPEC Lock In Open 211010097
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page 221 The Ultimate Safety Breaker

EXTERNAL ACCESSORIES FOR 1250A & 1600A FRAME
TEMBREAK MCCBS

ORDER CODES

Toggle Locks

Code

Toggle Lock 211011005

Toggle Extension 215011007

Adjustment Seal Facility 211011015

Code

External Neutral CTs

1000A 211015003

1250A 211015004

1600A 211015005
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The Ultimate Safety Breaker page 222

Model Ie (A) Icm (kA) 3P 4P

S125-NN† 125 3.6 4547560 244902 4547560 245008

S160-NN† 160 6 4547560 315800 4547560 315909

S250-NN† 250 6 4547560 316005 4547560 316104

S400-NN† 400 9 4547560 371608 4547560 371707

S630-NN† 630 9 4547560 364204 4547560 364303

†For accessories, refer to accessories for relevant TemBreak 2 framesize.

Model In Icm 3P 4P

XS800NN‡ 800 15 206590580 206590780

XS1250NN‡ 1250 32 206690512 206690712

XS1600NN FC‡ 1600 45 206790516 206790716

XS1600NN RC‡ 1600 45 206790616 206790816

XS1600NN DO‡ 1600 45 206790916 206790016

‡ For accessories, refer to accessories for relevant TemBreak framesize.

SWITCH-DISCONNECTORS ALL FRAME SIZES

ORDER CODES
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page 223 The Ultimate Safety Breaker

ORDER CODES

TEMTRANSFER

302001000 TemTransfer 115V

302001001 TemTransfer (230V)

302001002 TemTransfer Interface Kit

215009159 TemTransfer wiring kit/FC/630/800

211009160 TemTransfer wiring kit/FC/1250/1600

TemTransfer Automatic Changeover Controller
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TERASAKI ELECTRIC CO., LTD.
Head Office: 7-2-10 Hannancho, Abenoku
Osaka, Japan

Circuit Breaker Division: 7-2-10 Kamihigashi, Hiranoku Osaka, Japan

Telephone: 81-6-6791-9323
Fax: 81-6-6791-9274
Email: int-sales@terasaki.co.jp

http://www.terasaki.co.jp/

TERASAKI ELECTRIC (EUROPE) LTD.
80 Beardmore Way, Clydebank Industrial Estate
Clydebank, Glasgow, G81 4HT, Scotland (UK)

Telephone: 44-141-941-1940
Fax: 44-141-952-9246
Email: marketing@terasaki.co.uk

http://www.terasaki.com/

TERASAKI ITALIA s.r.l.
Via Ambrosoli, 4A-20090 Rodano, Milano, Italy

Telephone: 39-02-92278300
Fax: 39-02-92278320
Email: info@terasaki.it

http://www.terasaki.it/

TERASAKI ESPAÑA S.A.U.
Roma, s/n 08400 Granollers, Barcelona, Spain

Telephone: 34-93-879-60-50
Fax: 34-93-870-39-05
Email: terasaki@terasaki.es

http://www.terasaki.es/

TERASAKI SKANDINAVISKA AB
Fräsarvägen 32, SE-142 50 Skogås, Sweden

Telephone: 46-8-556-282-30
Fax: 46-8-556-282-39
Email: info@terasaki.se

http://www.terasaki.se/

TERASAKI CIRCUIT BREAKERS (S) PTE. LTD.
9 Toh Guan Road East 03-01 Alliance Building
Singapore 608604

Telephone: 65-6425-4915
Fax: 65-6425-4351
Email: tecs@pacific.net.sg

TERASAKI ELECTRIC (M) SDN, BHD.
Lot 3, Jalan 16/13D, 40000 Shah Alam, Selangor Darul
Ehsan, Malaysia

Telephone: 60-3-5549-3820
Fax: 60-3-5549-3960
Email: terasaki@terasaki.com.my

TERASAKI DO BRASIL LTDA.
Rua Cordovil, 259-Parada De Lucas, 21250-450
Rio De Janeiro-R.J., Brazil

Telephone: 55-21-3301-9898
Fax: 55-21-3301-9861
Email: terasaki@terasaki.com.br

http://www.terasaki.com.br

TERASAKI ELECTRIC (CHINA) LTD.
72 Pacific Industrial Park, Xin Tang Zengcheng,
Guangzhou 511340, China

Telephone: 86-20-8270-8556
Fax: 86-20-8270-8586
Email: terasaki@public.guangzhou.gd.cn

TERASAKI ELECTRIC GROUP SHANGHAI
REPRESENTATIVE OFFICE
Room No. 1405-6, Tomson Commercial Building
710 Dong Fang Road, Pudong, Shanghai, 200122, China

Telephone: 86-21-58201611
Fax: 86-21-58201621
Email: terasaki@vip.163.com

Ratings and specifications are subject to change without notice.

CAT REF. 07-I61EU
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2.2  Weidmuller Power Supply  
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2.2 
 
 
 

TECHNICAL DATA SHEET 
 

For 
 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 

Equipment Type: 
 
 

Power Supply 

Location: 
 
 

 

Model Numbers: 
 
 

8951340000 

Manufacturer: 
 
 

Weidmüller 

Supplier: 
 
 
 
 
 

Ramlec 
2/5 Breene Place 
Morningside, QLD 4170 
 
Ph:   07 3899 1322 
Fax: 07 3899 1422 
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2.3  Teraski Residual Current Device  
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2.3 
 
 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Residual Current Devices 

Location: 
 
 

 

Model Numbers: 
 
 

 

Manufacturer: 
 
 

Terasaki 

Supplier: 
 
 
 
 

NHP Pty Ltd 
25 Turbo Drive 
Coorparoo   QLD  4151 
 
Ph:  07 3891 6008 
Fax:  07 3891 6139 
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I N D U S T R I A L  S W I T C H G E A R  &  A U T O M AT I O N  S P E C I A L I S T S

Power Distributio

n

ELR-C

EARTH LEAKAGE RELAYS

Innovators in Protection Technology

PUT YOUR EARTH LEAKAGE 
SOLUTIONS IN OUR HANDS

www.nhp.com.auQ-Pulse Id: TMS226 Page 247 of 727
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NHP’s beginnings span back to 1968, when company founder, Nigel H Peck, had a vision
to create a 100 % Australian owned and operated switchgear company. In a market
dominated by large internationals, Nigel seized the opportunity to offer Australian
customers unprecedented service and a wide range of quality products.

At NHP, our focus on service and
quality has enabled us to evolve from
a small business of only 15
employees, to a prominent company
with a 600 strong team and offices in
15 key locations throughout Australia
and New Zealand.

Today, NHP sources quality products
from over 50 specialist manufacturers
worldwide based on the carefully
researched needs and requirements
of Australasian industry. Our product
offerings encompass the key areas of:

Motor Control Safety & Protection Monitoring & Display

Power Distribution Power Quality Enclosures & Termination

Automation & Communication Hazardous Location Contractor Products

Control & Switching Sensing & Detection

NHP serves a diverse range of customers and specifiers: from electrical contractors,
electrical wholesalers, original equipment manufacturers, engineering consultants,
switchboard manufacturers to a variety of end users (e.g., mining, manufacturing,

electrical and gas utilities and
agriculture just to name a few).

NHP goes to great lengths to deliver the
highest level of service to all of our
customer groups. We have recognised
that it not only takes world class facilities
to deliver this – but also a world class
team of dedicated personnel.

With the largest product management,
technical & engineering support and
sales team in the Australasian

electrical industry, we are fully equipped to provide customers with product and
application solutions, application troubleshooting advice, field service and after-sales
support - NHP’s quality ‘value add’. Further more, our “Emergency Breakdown Service”
is available 24 hours a day, 7 days a week, 365 days a year. Manufacturing facilities for
emergency product conversion, adaptation and fast track manufacturing are available in
all of our branches across Australia and New Zealand.

At NHP, our policy of “on time-in full” supply requires expansive stock holdings located close
to customers, coupled with an extensive distribution network, ensuring that product is
available when and where our customers need it. Our “National Distribution and
Manufacturing Centre” in Laverton, located between the shipping terminal and airport,
facilitates our ability to value add and customise as required to suit specific customers needs.

NHP’s commitment to quality and service continues today and into the future and
underpins our primary focus - passion for the customer. 

Head Office Complex - Richmond, Melbourne

National Distribution and Manufacturing Facility -
Laverton, Melbourne

Sydney

Brisbane

Perth

Adelaide

Auckland

Christchurch

Major Australian Offices

New Zealand Offices

[2]
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[3]

Innovators in Protection TechnologyInnovators in Protection Technology
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[4]

Innovators in Protection Technology

Earth leakage protection - Why?

The opportunity

Devices for providing protection against earth leakage faults appeared in the 1930s. Since that time, substantial developments

have taken place.

Wiring regulations and practices demand good bonding to earth of all accessible conductive parts within an electrical installation.

It could then be assumed that if a fault between the supply and earth developed, the resulting current flow would be of sufficient

magnitude to trip the short circuit protection device (SCPD), clearing the fault. This principle works reliably where the supply is

shorted directly to earth, but this is not always the case. Earth faults may develop where the resistance to current flow is

sufficient to limit the fault current to a level that will not trip the SCPD.

An example of this is in the case of human electrocution where the human body inadvertently becomes connected between the

supply and earth, due to the resistance of the human body the resultant fault current (earth leakage) flowing through the body is

insufficient to trip the SCPD and interrupt the supply, but sufficient to cause fatal injuries.

This situation can also occur within electrical installations and equipment where the age and/or normal wear and tear or

accumulation of dirt, dust or moisture around terminals causes a partial breakdown in insulation between supply and earth.

Once again, the resultant fault (earth leakage) current may not be of sufficient magnitude to trip the SCPD but could lead to

significant damage to property and equipment or even fires.

The answer

To increase the safety of the user, the core balance residual current device has emerged as a means of detecting very small

residual (earth leakage) currents. As a result, a high level of protection can now be offered while ensuring the principle of

operation remains simple and reliable.

Residual current devices monitor the current flowing in the active and neutral supply conductors which, under normal conditions,

should be balanced. The function of the device is to detect any imbalance (earth leakage) in the supply conductors. When the

imbalance exceeds the preset value of the residual current device the “tripping process” initiates to trip the controlling switch or

sends a signal to do so, resulting in the disconnection of the supply to the downstream circuit.

Selecting a device that is right for your application.
As per AS 3190 and AS/NZS 61008 and AS/NZS 61009 RCDS and relay can be classified as different types. 

AS/NZS 61008 AS3190

AS/NZS 61009

Type 1 RCD's Type I RCD’s I n not exceeding 10 mA.

Type General RCD’s Type II RCD’s/Relays I n in excess of 10 mA but not exceeding 30 mA.

Type General RCD’s Type III RCD’s/Relays I n in excess 30 mA but not exceeding 300 mA without

selectivity tripping time delay characteristics.

Type S RCD’s Type IV S RCD’s/Relays I n in excess of 30 mA but not exceeding 300 mA with

selectivity tripping time delay characteristics.

As per AS 3190 a type I or type II device would be used for personal protection and a type III and type IV device for property or

equipment protection.

Due to the wide range of sophisticated adjustable earth leakage relays and circuit breaker RCBO or RCCB devices in the market

place today there is sometimes confusion on their correct application. It is necessary therefore to define the correct use of earth

leakage devices covering the areas of general industrial equipment protection, personnel protection and their use in applications,

such as mining. See the following page covering these different applications.
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[5]

Innovators in Protection Technology

Earth leakage relay and circuit breaker based RCD device applications 

1. Equipment Property Protection

Terasaki Earth Leakage relays are suitable for earth fault protection of equipment and the limitation of touch voltages where

automatic disconnection of supply is required. Typically this is achieved by shunt tripping another protective device such as an

upstream circuit breaker.

Earth leakage relays are used in particular where ground (earth) fault detection is required or the Fault Loop Impedance is of such

a level that the over-current device (circuit breaker) does not achieve automatic disconnection within the times prescribed in the

Wiring Rules.

2. Personnel Protection

Earth leakage relays are NOT suitable for personnel protection against direct contact as specified in the Wiring Rules, e.g. for

socket outlets and lighting circuits. For these applications an RCD (10 mA or 30 mA) must comply with the relevant standards

(AS 3190, AS/NZS 61008 or AS/NZS 61009) and be approved by the relevant authorities. Earth leakage relays are not designed to

meet the requirements of this approval. For personnel protection Safe-T and Din-T devices such as the ELR relay, SRCB,

SAFE-TRCB6, DSRCD, DSRCB, DSRCM & DSRCBH are all suitable. These are approved devices and meet the relevant standards.  

3. Mining Protection

The DSRM72 earth leakage relay when used with test device DSR48TD are suitable for mining applications, as governed by

AS 2081.3:2002 - Electrical Equipment for coal and shale mines, Part 3: ‘Earth Leakage protection for use on earth-fault current

limited systems (IT systems). Other earth leakage relays may be used on mining applications but not specifically in coal or shale

mines as they are not designed to comply with certain technical requirements of the above mining standard. 

Other earth leakage devices that can be used in coal and shale mines and other mines are the MCCB add-on blocks ELB125,

ELB250, and ELB250AH. Circuit breaker based 10 mA and 30 mA RCD devices do not need to comply with AS 2081.3:2002 as

this standard accepts devices that meet the personnel protection standards: AS 3190, AS/NZS 61008 or AS/NZS 61009. As such,

the following Safe-T and Din-T devices are suitable: ELR relay, SRCB, SAFE-TRCB6, DSRCD, DSRCB, DSRCM and DSRCBH.

RD3AF14 relay RD1EP214 relay TZSAD120240 relay

DSRCBH2030A DSRCB2030 DSRCD4030 SRCB1630

DSRM72110 DSR48TD110 ELB250A
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Specifier’s checklist
It is almost impossible to ascribe ideal parameters by which a system and or equipment must be chosen for different applications
since these must be set on a case by case basis. It is unwise to even generalise. However, there are some key parameters which
must be considered.

Current ratings
Equipment to be protected may have a load current from 1 amp up to 2000 amps.

Residual current sensitivity
This could range from 30 mA to 30 amps depending on the application whether it be personnel, property or equipment
protection.

Numbers of phases to be protected
One to three phases with or without neutral can be protected depending on the system requirements.

Overcurrent and short circuit protection
Protection could be provided to individual sub-circuits by using a combined MCB/RCD from NHP’s Din-Safe or Safe-T range of
products. Or the earth leakage relay can be backed up by one of NHP’s extensive range of circuit breakers or a fuse from the
NHP Compact fuse range.

Speed of operation
Standards are set for the maximum tripping times as per the table below based on Australian Standards AS 3190.

• Settings chosen will be in accordance with system requirements.

Domestic

Domestic premises have a wide variety of circuits to consider, these include lights, power points, stove, hot water systems and
out buildings. Power points being of prime importance as all portable and fixed domestic appliances are generally fed from a
GPO and therefore pose the greatest risk of electrocution. In this application, the ideal installation should be as follows: Fed
directly from main switch, stove and out buildings. A safety switch 2 pole (40 A) 30 mA is used to protect lighting and another
one to protect power circuits. This safety switch is used for protection of personnel. Alternatively each power circuit in the
installation can be protected by a residual current circuit breaker Din-Safe MCB. These devices combine the function of a ‘short’
circuit protective device with an earth leakage device. If required, a 2 pole 80 amp 100 mA safety switch could be used as a main
switch in conjunction with the above individual circuit protection to provide protection against fire and equipment damage to the
entire installation. However, it should be noted, an earth fault on a single protected circuit may still result in power interruption to
the entire installation (no discrimination). If discrimination is required, a type S (selective) safety switch could be used as a main
switch.

Note: Residual current devices for use in domestic applications for the purpose of personal protection as per AS 3000 are
required to be an approved device complying to AS 3190, AS/NZS 3175 or AS/NZS 61009.1 (Din-Safety switches, Din-Safe
MCB), for more information on these please refer NHP Price list catalogue CPB section 1 and other NHP earth leakage catalogues.

Commercial

Commercial applications in general utilise the residual current circuit breaker Din-Safe MCB giving 30 mA, providing protection to
every circuit individually if desired. To offer added protection against fire and property damage a main switch could consist of
either a Din-Safety Switch with a protective threshold 100-300 mA or an earth leakage relay with a 100-300 mA protective
threshold, connected to a main circuit breaker via a shunt trip. 

Note: Residual current devices, Din-Safe MCBs and Din-Safety Switches for use in commercial applications can be found in the
NHP Price list catalogue CPB section 1 and NHP earth leakage catalogues. 

I

10 mA

40 ms
40 ms
40 ms

100 % I n +3 -0 %
200 % I n ±5 %
500 % I n ±5 %

RCD
300
150
40

RCD
300
150
40

IV
>30,  300 mA

Min. Max.
130 500
60 200
50 150

Relay
250
100
25

Relay
250
100
25

Maximum tripping time, ms Tripping time, ms

RCD type

Sensitivity/n

Test current

II
>10, 30 mA

III
>30,  300 mA
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Industrial
The industrial area is where the earth leakage relay provides the ultimate solution. The relay combined with the toroid capable of
monitoring the supply conductors can be separately mounted within the confines of the switchboard. The residual current
threshold and tripping delay is generally adjustable thus allowing an earth protection cascade system to be utilised. Earth leakage
relays have other features such as test and reset, alarm settings and continuous digital indication for the residual current value
which are more suitable to industrial applications. Each earth leakage relay must be used in conjunction with a circuit breaker of
appropriate size and rating. Toroids are also available in different sizes to allow system current ratings up to 2000 amps. Residual
currents and tripping times are normally adjustable between 30 mA and 30 amps and 0 and 5 seconds.

Mining
The mining sector has very stringent regulations (AS/NZS 2081.3:2002) on earth leakage protection due to the harsh and
dangerous environments that exist. To meet these stringent standards a separate relay (DSRM72) and test device (DSR48TD) is
required.  An important feature of the mining relay is that they use a latching mechanism that doesn’t rely on supply voltage. The
relay, test device combined with the toroid capable of monitoring the supply conductors can all be separately mounted within the
confines of the switchboard. Each earth leakage relay must be used in conjunction with a circuit breaker of appropriate size and
rating. Toroids are also available in different sizes to allow system current ratings up to 1800 amps. Residual currents and tripping
times are adjustable between 30 mA and 500 mA and 0.05 and 5 seconds.

Voltage rating and frequency
Depending on the system, single phase 110, 240 volt or three phase 415 volts/50 Hz or 60 Hz.

Mounting
Generally, earth leakage relays are only available in panel mounting types but NHP’s range of earth leakage relays offer the choice
between surface mount, DIN rail mount and panel mounting types. Panel mounting types are available in 48 x 48 mm, 72 x 72 mm
and 96 x 96 mm.

Accessories
Accessories such as the shunt trip, under voltage trip, auxiliary switch, alarm switch that may be required must be considered.
Generally, only MCBs, MCBs and safety switches can have a combination of these accessories added. Relays do not have these
facilities available. In all, NHP has the solution for personnel, property and equipment protection in all areas - domestic,
commercial and industrial. Together with technical back-up and stock locations in every state, NHP is ready to provide your earth
leakage solution.

Installation recommendations

Installation recommendations to maintain accuracy: 

A) Preferably the connection should be made with shielded cable; this is very important when high-sensitivity residual 
current relays ( I n <=0.1 A) are used. In case a shielded cable cannot be used, use twisted pair conductors to connect 
the current transformer to the residual current relay. 

B) Attention must be paid to the distance between the ring transformer and residual current relay so it is as short as 
possible, the maximum distance allowed between relay and toroid is five (5) metres.

C) Ensure maximum segregation from power conductors or other devices that may induce noise on the system.
Do not mount the toroid near equipment that produces magnetic fields (contactor coils, transformers and large cables) 
as it may interfere with the toroid.

D) Select the smallest internal diameter current transformer that will allow the cable to fit. If using a large toroid try to keep 
the cable as close to the centre of the toroid as possible.

E) Only use approved toroids recommended by the supplier otherwise nuisance tripping may occur or even worse 
equipment failure.

F) It is recommended not to bring cable back past the toroid within one diameter of the toroid. 

G) The system will operate more accurately if a single set of cables are used rather than running several in parallel.
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How does earth leakage relay function? 
The earth leakage relay consists of two distinct components a ring current transformer (toroid) and an amplifier relay. The TD ring

current transformer is equipped with a single galvanically-insulated measurement winding. The active line conductors cross

through the ring transformer, generating a magnetic field proportional to its current. In a normal situation the vector sum of the

currents (and relevant magnetic fluxes) is zero, even with unbalanced 3 phase loads.

A leakage current ( I n) towards earth on one or more conductors downstream from the ring current transformer causes an

imbalance in the vector sum proportional to the leakage current. The imbalance is detected by the measurement winding and

sent to the amplifier relay. The amplifier relay receives the signal from the ring current transformer and compares it with the

preset threshold value; the relay output is turned ON in the case where the detected value is higher than the preset threshold

and lasts for a longer time than the preset tripping time value. The output remains in the ON state until the relay is reset, either

manually or electrically.

Test

The earth leakage relay is equipped with a test circuit (TEST) to check the operation of earth leakage relays and ring current

transformers, giving a full guarantee against connection errors and allowing the diagnosis of possible faults. Manual test:

Pressing the test button injects a test current into the sensing circuit of the relay that excites the output relay, thereby checking

the correct function of the relay.

Selectivity

In complex and articulated plants, the installation of only one earth leakage relay at the point of distribution is not advisable as a

fault on one circuit interrupts the power to the whole installation. The use of only one earth leakage relay on a wide network

could cause tripping due to the sum of all the leakage currents always present in a plant. To prevent this problem it is necessary

to create vertical selectivity. Mounting an earth leakage relay on each distribution line that, appropriately calibrated, (that is with

an intervention threshold and time delay lower than the next highest) allows the plant to be divided into zones and guarantees

that the earth leakage relay placed downstream intervenes before those placed upstream.

L1
L2
L3
N

I1
I2
I3

In

RD

MCCB

Id

L1
L2
L3
N

I n

Typical earth leakage relay installation

Vertical selectivity

RCCB
300 mA
selective

S

RCCB
30 mA

RCCB
100 mA

Vertical selectivity

RCCB
100 mA
selective

S

RCCB
30 mA

RCCB
100 mA

MCCB

Selective Not Selective

TEST button
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Holmgreen connection system

Application 

If, in specific applications, where the dimensions of supply cables or busbar

configuration, for the system to be protected, do not allow the use of a single ring

current transformer, it is possible to use multiple current transformers (specially

selected CTs with homogeneous errors), one per phase, connected with a special

summation transformer TDS5Dxx using the Holmgreen Connection System. This

system can be used on 3 and 4 wire supply systems.

Ring current transformer - selection 

TDS5Dxxx Special summation ring current transformer. When selecting this item,

the CT ratio of the individual CTs (TA) must be specified.

TA: Measuring CTs specially selected and matched with homogeneous errors,

class 0.5 or 1. Busbar window size suitable for application must be specified.

(Refer catalogue Part B Section 9).

Residual current relay - selection

RD: Standard RD relays can be used with measuring CTs (TA) having ratios not

higher than 400/5 A or 80/1 A.

RD (S): In applications where the measuring CTs (TA) have a higher ratio than

400/5 A or 80/1 A, a special 10 x 1 n RD relay will be required where the residual

current settings will be multiplied by 10. These relays will have an additional

inscription on the front face “x 10 I n”.

Ordering information 

The Holmgreen connection system is available by special order, refer NHP for

assistance when specifying. Non-standard components are available in indent

only.

Eg 1. 250 A incoming supply to distribution board requiring 500 mA earth leakage

protection, cable used is 4 x 120 mm2 single core PVC insulated cable

TA = 4 x TAI200 250/55 class 0.5 1)

Summation = TDGC45 ratio 250/5 A 1)

Relay = TDS5D025

Eg 2. 1600 A main switchboard feeder busbars comprising 2 x solid copper bars

80 x 6.3 mm per phase and neutral with a ground fault specified at 80 A.

TA = TAS80 1600/55 class 0.5 1)

Summation = TDGC45 ratio 1600/5 A 1)

Relay = TDS5D160 S (x10 I n)

Note: 1) Non-standard components available on indent only.

RD

TDS5Dxx

S1

S1
P1

L1

TA

S1
P1 TA

S1
P1

L3

L2

N

TA

P1 TA

D C B AP1 P2

A P1

P2B

MEASURE
INPUT

INPUT
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Manual Settings and Indication for RD relays

Current set point:
The current set point (I n) is set by adjusting the 7 position potentiometer and the 2 dip switches to give a range from 30 mA to
30 A. The 7 position potentiometer can be set at 0.03, 0.05, 0.075, 0.1, 0.15, 0.2 and 0.3. The 2 dip switches add a multiplication
factor of X1, X10 or X100.

7 position potentiometer x1 range x10 range x100 range

Time delay:
The time delay is set by adjusting the 7 position potentiometer to give a range from 0 to 5 seconds. The 7 position potentiometer
can be set at 0, 0.15, 0.25, 0.5, 1.0, 2.5 and 5 seconds. 

7 position potentiometer
Signalling:
A green LED indicates the power is on.
A red LED indicates that the relay has tripped.
On certain models there are yellow LED’s that indicate the percentage earth leakage current in regards to the current 
set point (I n).

Manual reset setting:
Manual reset: Requires manually pressing the reset button on the front face of the relay to reset the output relay. 
On some models this can be done remotely by pressing a push button closing terminals 4 and 6.  

Automatic reset setting:
Automatic reset: Will automatically try to reset the relay 3 times, once every 60 seconds. In this setting the relay can also be
reset as per the manual setting.

Manual reset setting Automatic reset setting

Manual test:
Manual test: The relay can be manual tested by pressing the test button on the front face of the relay. On some models this can
be done remotely by pressing a push button which closes terminals 1 and 3. The remote test function doesn’t work on DC aux
supply models.

Selectable pre-trip alarm/ trip contact:
On certain relay models a second set of contacts can be selected to act as either a pre trip alarm or a second set of trip contacts. 
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Failsafe setting - Positive security (Ne):

The output relay is normally in the energised state and de-energises in the case of an earth leakage current exceeding the preset

threshold (In). The normally energised relay will also de-energise in the case where the protection features are disabled, i.e. the

auxiliary power supply is removed or the connection between the relay and ring current transformer is broken.

Non-Failsafe setting - Negative security (Nd):

The output relay is normally in the de-energised state and energises in the case of an earth leakage current exceeding the preset

threshold (In).

Positive / negative field selectable:

The relay is factory supplied in the negative security mode and can be simply changed to positive security by switching a dip

switch on the front of the unit.

Positive security setting Negative security setting

Integral test (2 wires):

Manual test: Pressing the test button injects a test current into the sensing circuit of the relay that excites the output relay,

thereby checking the correct function of the relay. Continuous automatic test: A small signal is continuously injected on the

measurement winding. In the case of a faulty connection between the ring current transformer and the relay, the output relay is

excited, thereby continuously monitoring the status of the connection between the ring current transformer and the relay. The

test winding is redundant in this system.

Integral test (4 wires):

Manual test: Pressing the test button injects a test current into the test winding. A corresponding current flows in the

measurement winding that excites the output relay. Continuous automatic test: A small signal is continuously injected on the test

winding and the corresponding signal sensed by the measurement winding is continuously monitored. In case of a faulty

connection between ring current transformer and the relay, the output relay is excited.
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RD2A02
■ Adjustable I n 30 mA or 300 mA

■ Adjustable trip time instantaneous or 100 ms

■ 2 wire current transformer connection,

automatic permanent test

Input
Connection: low voltage lines, with series TDG transformer

Waveform I n: sinusoidal, pulsating, chopped pulsating,
pulsating + DC 6 mA (type A) according to IEC 60755

Rated frequency fn: 50 Hz

Working frequency: 47…63 Hz

Set up
Current set point I n: selectable by 2 position DIP-switch

Ranges I n: 30 or 300 mA

Other ranges on request

Non-operating residual current (IEC 60755): 0.5 I n

Intervention accuracy according to 60755, (IEC 60947-2)

Intervention time t: selectable by 2 position DIP switch

Adjustable range t: 0 or 100 ms

Instantaneous intervention (IEC 60755, IEC 60947-2): <40 ms (@ 5I n)

Maximum break time: 1.5 t (@ 2 I n) according to IEC 60755, IEC 60947-2

Signalling
Power ON: green LED “ON”

Trip status: red LED “TRIP” and relay switching “TRIP”

Control
Manual test: verifies the state of the relay

Automatic continuous test: it verifies the integrity of the connection between relay and
ring core

Trip function
Trip state: red LED “TRIP” and relay self-retention

Reset: manual, by front pushbutton

Reset value: < 50 % I n

Reset inhibited with persistent residual current flow of >50 % I n

Output

Trip relay: 1 SPDT contact

Contact rating: 5 A 250 V AC cos 1, 3 A 250 AC cos 0.4, 5 A 30 V DC

Negative security (normally de-energised relay)

Cat. No.
RD2A022 (110 V AC)
RD2A024 (240 V AC)
RD2A025 (415 V AC)
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Auxiliary supply
Rated voltage: (Uaux) 110 or 240 or 415 (~)

Tolerance: 97…127 V (Uaux 110 V)

204…264 V (Uaux 240)

340…440 V (Uaux 415 V)

Rated frequency: 50 Hz

Tolerance: 47…63 Hz

Rated burden: 2.5 V A

Immunity to short interruption of supply voltage up to 300 ms

Voltage and insulation tests (EN 60439-1, EN 60010-1)
Insulation voltage rating: 450 V

Test voltage: 2.5 kV 50 Hz/1 minute

Considered circuits: input, output, auxiliary supply

Test voltage: 4 kV RMS. 50 Hz/1 minute

Considered circuits: all circuits and earth

Test voltage: 5 kV standardised impulse 1.2/5 μs 0.5 J

Considered circuits: input, output, supply

Test for Electromagnetic compatibility (IEC 801-4)
Emission tests according to EN 50081-1, EN 55011 immunity tests according to EN 5082-2

Environmental conditions
Nominal temperature range: -5…50 °C

Limit temperature range: -10…55 °C

Limit temperature range for storage: -40…70 °C

Relative humidity: 50 % (highest value at 40 °C)

Option: tropicalisation for saline-humid-heat ambient

Max power dissipation: 2 W (for switchboard thermal calculation)

Housing
Dimensions: 2 module DIN 43880

Connections: screw terminals for cable up to 4 mm2

Mounting: rail 35 mm (EN 50022)

Front frame: sealable to avoid improper opening

Housing material: self-extinguishing makrolon

Protection degree (EN 60529): IP 40 front frame, IP 20 terminal

Weight: 200 grams

Wiring diagram

Dimensions (mm)

S 291/81

AUX. SUPPLY TRIP TRANSFORMER
INPUT(+) (-)

20 21 19 18 17 1 3

B A

L1
L2
L3
N
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RD3AF1 relay 
■ Adjustable I n up to 30 amps
■ Adjustable trip time up to 5 seconds
■ Instantaneous displays as percentage of I n
■ Field-selectable negative or positive security
■ Automatic permanent test
■ 2 wire current transformer connection
■ Filter for harmonics

Input
Connection: low voltage lines, with series TDG transformer

Waveform I n: sinusoidal, pulsating, chopped pulsating, pulsating + 6 mA DC 6 mA (type A
according to IEC 60755)

Rated frequency fn: 50 Hz

Working frequency: 47…63 Hz

Set up
Current set point I n: selectable by 7 position potentiometer, 3 ranges x1, x10, x100

Ranges I n: see table below

Non-operating residual current (IEC 60755): 0.5 I n

Intervention accuracy according to (60755, IEC 60947-2)

Intervention time t: selectable by 7 position potentiometer

Adjustable range t: 0, 0.15, 0.25, 0.5, 1.0, 2.5 and 5 seconds

Instantaneous intervention (IEC 60755, IEC 60947-2): <40 ms (@ 5I n)

Maximum break time: 0.9-1, IT (@ 2 I n) according to IEC 60755, IEC 60947-2

Signalling
Power ON: green LED “ON” and Relay switching “Power Fail”

Residual current indication: 3 LEDs indicating 20 - 40 - 60 % of set I n value

Trip status: red LED “TRIP” and relay switching “TRIP”

Ring current transformer-relay connection failure: red LED “TRIP” blinking and relay switching

Control
Manual test: verifies the state of the relay

Automatic continuous test: verifies the continuity and safe operation of the relay, current
transformer and connections

Trip function
Trip state: red LED “TRIP” and relay self-retention “TRIP” excluded with auto reset

Reset: manual, by front pushbutton

Reset value: < 50 % I n

Reset inhibited with persistent residual current flow of >50 % I n

Remote: By external contact closing (available only with AC supply)

Automatic Reset: 3 restart attempts (1 each, 60 seconds)

Ranges I n

0.3

300 mA

3 A

30 A

0.2

200 mA

2 A

20 A

0.15

150 mA

1,5 A

15 A

0.1

100 mA

1 A

10 A

0.075

75 mA

750 mA

7,5 A

0.05

50 mA

500 mA

5 A

0.03

30 mA

300 mA

3 A

x1

x10

x100

DIP switch

l n (A)

Cat. No.
RD3AF1N (24 V AC)
RD3AF12 (110 V AC)
RD3AF14 (240 V AC)
RD3AF15 (415 V AC)
RD3AF1H (24-150 V DC)
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Output
Relay “Trip”: 1 SPDT contact

Contact rating: 5 A 250 V AC cos 1, 3 A 250 V AC cos 0.4, 5 A 30 V DC

Negative security (normally de-energised relay) or positive security normally energised relay)
field-selectable

Auxiliary supply
Rated voltage: (Uaux AC) 110 or 240 V or 415 V (~)

Tolerance: 97…127 V (Uaux 110 V)

204…264 V (Uaux 240 V)

340…440 V (Uaux 415 V)

Rated frequency: 50 Hz

Tolerance: 47…63 Hz

Rated burden: 2.5 V A

Immunity to short interruption of supply voltage up to 300 ms

Voltage and insulation tests (EN 60439-1, EN 60010-1)
Insulation voltage rating: 450 V

Test voltage: 2 kV RMS 50 Hz/1 minute

Considered circuits: input, relay “TRIP” auxiliary supply

Test voltage: 4 kV RMS 50 Hz/1 minute

Considered circuits: all circuits and earth

Impulse Test voltage: 5 kV standardised impulse 1.2/50 μs 0.5 J

Considered circuits: input, relay “TRIP”, auxiliary supply

Tests for Electromagnetic compatibility
Emission tests according to EN 50081-1, EN 55011 immunity tests according to EN 50082-2

Environmental conditions
Nominal temperature range: -5…50 °C

Limit temperature range: -10…55 °C

Limit temperature range for storage: -40…70 °C

Relative humidity: 50% (highest value at 40 °C)

Option: tropicalisation for saline-humid-heat ambient

Max power dissipation: 2.5 W (for switchboard thermal calculation)

Housing
Dimensions: 2 module DIN 43880

Connections: screw terminals for cable up to 4 mm2

Mounting: rail 35 mm (EN 50022)

Front frame: sealable to avoid improper opening

Housing material: self-extinguishing makrolon

Protection degree (EN 60529): IP 50 front frame, IP 20 terminals

Weight: 200 grams

S 291/80

AUX. SUPPLY TRIP TRANSFORMER
INPUT(+) (-)

20 21 19 18 17 3 2

B A

L1
L2
L3
N

Wiring diagram

Dimensions (mm)
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RD1B21 relay 
■ Adjustable I n up to 30 amps

■ Adjustable trip time up to 5 seconds

■ 2 change over contacts

■ Instantaneous display as percentage of I n

■ Field-selectable negative or positive security

■ Automatic permanent test

■ 2 wire current transformer connection

Input
Connection: low voltage lines, with series TDG transformer

Waveform I n: sinusoidal, pulsating, chopped pulsating, pulsating + 6 mA 6 mA DC (type A
according to IEC 60755)

Rated frequency fn: 50 Hz

Working frequency: 47…63 Hz

Set up
Current set point I n: selectable by 7 position potentiometer, 3 ranges x 1, x 10, x 100

Ranges I n: see table below

Non-operating residual current (IEC 60755): 0.5 I n

Intervention accuracy according to (IEC 60755, IEC 60947-2)

Intervention time t: selectable by 7 position potentiometer

Instantaneous intervention (IEC 60755, IEC 60947-2): <40 ms (@ 5I n)

Adjustable Range T: 0, 0.15, 0.25, 0.5, 1.0, 2.5 and 5.0 sec

Maximum break time: 0.9…1, 1t (@ 2 I n) according to IEC 60755, IEC 60947-2

Signalling
Power ON: Green LED “ON” and relay switching “power fail”

Residual current indication: 3 LEDS indicating 20 - 30 - 40 - 50 % of set I n value

Trip status: red LED “TRIP” and relay switching “TRIP”

Ring current transformer-relay connection failure: red LED “TRIP” blinking and relay switching

Control
Manual test: verifies the state of the relay

Automatic continuous test: verifies the continuity and safe operation of the relay, current
transformer and connections

Trip function
Trip state: red LED “TRIP” and relay self-retention “TRIP” excluded with auto reset

Reset: manual, by front pushbutton

Reset value: < 50 % I n

Reset inhibited with persistent residual current flow of >50 % I n

Automatic reset: 3 restart attempts (1 each 60 seconds)

Remote: By external contact closing (available only with AC supply)

Ranges I n

0.3

300 mA

3 A

30 A

0.2

200 mA

2 A

20 A

0.15

150 mA

1,5 A

15 A

0.1

100 mA

1 A

10 A

0.075

75 mA

750 mA

7,5 A

0.05

50 mA

500 mA

5 A

0.03

30 mA

300 mA

3 A

x1

x10

x100

Cat. No.
RD1B212 (110 V AC)
RD1B214 (240 V AC)
RD1B215 (415 V AC)

DIP switch

l n (A)
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[17]

Innovators in Protection Technology

Output
Relay “Trip”: 1 SPDT trip contact and 1 SPDT selectable between pre-trip alarm
and trip contact

Contact rating: 5 A 250 V AC cos 1, 3 A 250 V AC cos 0.4, 5A 30 V DC

Negative security (normally de-energised relay) or positive security (normally energised relay)
field-selectable 

Auxiliary supply
Rated voltage: (Uaux AC) 110 or 240 V or 415 V (~)

Tolerance: 97…127 V (Uaux 110 V)

204…264 V (Uaux 240 V)

340…440 V (Uaux 415 V)

Rated frequency: 50 Hz

Tolerance: 47…63 Hz

Rated burden: 2.5 V A

Immunity to short interruption of supply voltage up to 300 ms

Voltage and insulation tests (EN 60439-1, EN 60010-1)
Insulation voltage rating: 450 V

Test voltage: 2 kV RMS 50 Hz/1 minute

Considered circuits: input, relay “TRIP” auxiliary supply

Test voltage: 4 kV RMS 50 Hz/1 minute

Considered circuits: all circuits and earth

Impulse test voltage: 5 kV standardised impulse 1.2/50 μs 0.5 J

Considered circuits: input, relay, “TRIP”, auxiliary supply

Tests for Electromagnetic compatibility
Emission tests according to EN 50081-1, EN 55011 immunity tests according to EN 50082-2

Environmental conditions
Nominal temperature range: -5…50 °C

Limit temperature range: -10…55 °C

Limit temperature range for storage: -40…70 °C

Relative humidity: 50 % (highest value at 40 °C)

Option: tropicalisating for saline-humid-heat ambient

Max power dissipation: 2.5 W (for switchboard thermal calculation)

Housing
Dimensions: 4 module DIN 43880

Connections: screw terminal for cable up to 4 mm2

Mounting: rail 35 mm (EN 50022)

Front frame: sealable to avoid improper opening

Housing material: self-extinguishing makrolon

Protection degree (EN 60529): IP 50 front frame, IP 20 terminals

Weight: TBA grams

˜˜

S 291/80

AUX. SUPPLY TRIP TRANSFORMER
INPUT(+) (-)

20 21 19 18 17 3 2

B A

L1
L2
L3
N

50 % RESET TEST

60 61 62 4 6 1

Wiring diagram

Dimensions (mm)
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[18]

Innovators in Protection Technology

RD1DF1 relay
■ Adjustable I n up to 30 amps

■ Adjustable trip time up to 5 seconds

■ Field-selectable negative or positive security

■ Automatic permanent test

■ 2 wire current transformer connection

■ Filter for harmonics

Input
Connection: low voltage lines, with series TDG transformer

Waveform I n: sinusoidal, pulsating, chopped pulsating, pulsating + 6 mA 6 mA DC (type A
according to IEC 60755)

Rated frequency fn: 50 Hz

Working frequency: 47…63 Hz

Set up
Current set point I n: selectable by 7 position potentiometer, 3 ranges x 1, x 10, x 100

Ranges I n: see table below

Non-operating residual current (IEC 60755): 0.5 I n

Intervention accuracy according to (IEC 60755, IEC 60947-2)

Intervention time t: selectable by 7 position potentiometer

Instantaneous intervention (IEC 60755, IEC 60947-2): <40 ms (@ 5I n)

Adjustable range t: 0, 0.15, 0.25, 0.5, 1.0, 2.5 and 5.0 sec

Maximum break time: 0.9…1, 1t (@ 2 I n) according to IEC 60755, IEC 60947-2

Signalling
Power ON: Green LED “ON” and relay switching “power fail”

Trip status: red LED “TRIP” and relay switching “TRIP”

Control
Manual test: verifies the state of the relay

Automatic continuous test: verifies the continuity and safe operation of the relay, current
transformer and connections

Trip function
Trip state: red LED “TRIP” and relay self-retention “TRIP” excluded with auto reset

Reset: manual, by front pushbutton

Reset value: < 50 % I n

Reset inhibited with persistent residual current flow of >50 % I n

Automatic reset: 3 restart attempts (1 each 60 seconds)

Remote: By external contact closing (available only with AC supply)

Ranges I n

0.3

300 mA

3 A

30 A

0.2

200 mA

2 A

20 A

0.15

150 mA

1,5 A

15 A

0.1

100 mA

1 A

10 A

0.075

75 mA

750 mA

7,5 A

0.05

50 mA

500 mA

5 A

0.03

30 mA

300 mA

3 A

x1

x10

x100

Cat. No.
RD1DF12 (110 V AC)
RD1DF14 (240 V AC)
RD1DF15 (415 V AC)

DIP switch

l n (A)
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[19]

Innovators in Protection Technology

Output
Relay “Trip”: 1 SPDT contact

Contact rating: 5 A 250 V AC cos 1, 3 A 250 V AC cos 0.4, 5 A 30 V DC

Negative security (normally de-energised relay) or positive security (normally energised relay)
field-selectable

Auxiliary supply
Rated voltage: (Uaux AC) 110 or 240 V or 415 V (~)

Tolerance: 97…127 V (Uaux 110 V)

204…264 V (Uaux 240 V)

340…440 V (Uaux 415 V)

Rated frequency: 50 Hz

Tolerance: 47…63 Hz

Rated burden: 2.5 V A

Immunity to short interruption of supply voltage up to 150 ms

Voltage and insulation tests (EN 60439-1, EN 60010-1)
Insulation voltage rating: 450 V

Test voltage: 2.5 kV RMS 50 Hz/1 minute

Considered circuits: input, output, auxiliary supply

AC Test voltage: 4 kV RMS 50 Hz/1 minute

Considered circuits: all circuits and earth

Impulse test voltage: 5 kV standardised impulse 1.2/50 μs 0.5 J

Considered circuits: input, output, auxiliary supply

Tests for Electromagnetic compatibility
Emission tests according to EN 50081-1, EN 55011 immunity tests according to EN 50082-2

Environmental conditions
Nominal temperature range: -5…50 °C

Limit temperature range: -10…55 °C

Limit temperature range for storage: -40…70 °C

Relative humidity: 50 % (highest value at 40 °C)

Option: tropicalisating for saline-humid-heat ambient

Max power dissipation: 3.5 W (for switchboard calculation) (for switchboard thermal calculation)

Housing
Mounting: flush mounting (panel cut-out 45 x 45 mm)

Front frame: 40 x 48 mm (76 x 76 mm with IP 54 cover)

Depth: 102 mm

Connections: female spade connector 6.3 x 0.8 mm

Housing material: self-extinguishing makrolon

Protection degree (EN 60529): IP 40 front frame, IP 20 terminals (insulated female spade
connector 6.3 x 0.8 mm)

Weight: 200 grams

S 291/80

AUX. SUPPLY TRIP TRANSFORMER
INPUT(+) (-)

20 21 19 18 17 3 2

B A

L1
L2
L3
N

RESET TEST

4 6 1

Wiring diagram

Dimensions (mm)
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Innovators in Protection Technology

RD1EP21 relay 
■ Adjustable I n up to 30 amps

■ Adjustable trip time up to 5 seconds

■ 2 change over contacts

■ Instantaneous display as percentage of I n

■ Field-selectable negative or positive security

■ Automatic permanent test

■ 2 wire current transformer connection

■ Filter for harmonics

Input
Connection: low voltage lines, with series TDG transformer

Waveform I n: sinusoidal, pulsating, chopped pulsating, pulsating + 6 mA 6 mA DC (type A
according to IEC 60755)

Rated frequency fn: 50 Hz

Working frequency: 47…63 Hz

Set up
Current set point I n: selectable by 7 position potentiometer, 3 ranges x 1, x 10, x 100

Ranges I n: see table below

Non-operating residual current (IEC 60755): 0.5 I n

Intervention accuracy according to (IEC 60755, IEC 60947-2)

Intervention time t: selectable by 7 position potentiometer

Instantaneous intervention: (IEC 60755, IEC 60947-2) <40 mS (@5 I \n)

Adjustable range t: 0 -, 15 - 0, 25 - 0, 5 - 1 - 2, 5 - 5 sec

Maximum break time: 0.9…1, 1t (@ 2 I n) according to IEC 60755, IEC 60947-2

Signalling
Power ON: green LED “ON”

Residual current indication: 4 yellow LEDs indication, 20 - 30 - 40 - 50 % of set I n value

Trip status: red LED “TRIP” and relay switching “TRIP”

Control
Manual test: verifies the state of the relay

Automatic continuous test: verifies the continuity and safe operation of the relay, current
transformer and connections

Trip function
Trip state: red LED “TRIP” and “TRIP” relay self-retention, excluded with auto reset

Reset: manual, by front pushbutton

Reset value: < 50 % I n

Reset inhibited with persistent residual current flow of >50 % I n

Remote: by external contact closing (available only with AC supply)

Ranges I n

0.3

300 mA

3 A

30 A

0.2

200 mA

2 A

20 A

0.15

150 mA

1,5 A

15 A

0.1

100 mA

1 A

10 A

0.075

75 mA

750 mA

7,5 A

0.05

50 mA

500 mA

5 A

0.03

30 mA

300 mA

3 A

x1

x10

x100

Cat. No.
RD1EP212 (110 V AC)
RD1EP214 (240 V AC)
RD1EP215 (415 V AC)

EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

Innovators in Protection Technology

DIP switch

l n (A)
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[21]

Innovators in Protection Technology

Output
Relay “Trip”: 1 SPDT trip contact and 1 SPDT selectable between pre-trip alarm and trip contact

Contact rating: 5 A 250 V AC cos 1, 3 A 250 V AC cos 0.4, 5 A 30 V DC

Negative security (normally de-energised relay) or positive security (normally energised relay)
field-selectable

Auxiliary supply
Rated voltage: (Uaux AC) 110 or 240 V or 415 V (~)

Tolerance: 97…127 V (Uaux 110 V)

204…264 V (Uaux 240 V)

340…440 V (Uaux 415 V)

Rated frequency: 50 Hz

Tolerance: 47…63 Hz

Rated burden: 2.5 V A

Immunity to short interruption of supply voltage up to 150 ms

Voltage and insulation tests (EN 60439-1, EN 60010-1)
Insulation voltage rating: 450 V

Test voltage: 2.5 kV RMS 50 Hz/1 minute

Considered circuits: input, output, auxiliary supply

AC Test voltage: 4 kV RMS 50 Hz/1 minute

Considered circuits: all circuits and earth

Impulse test voltage: 5 kV standardised impulse 1.2/5 μs 0.5 J

Considered circuits: input, output, auxiliary supply

Tests for Electromagnetic compatibility
Emission tests according to EN 50081-1, EN 55011 immunity tests according to EN 50082-2

Environmental conditions
Nominal temperature range: -5…50 °C

Limit temperature range: -10…55 °C

Limit temperature range for storage: -40…70 °C

Relative humidity: 50 % (highest value at 40 °C)

Option: tropicalisating for saline-humid-heat ambient

Max power dissipation: 3.5 W (for switchboard calculation) (for switchboard thermal calculation)

Housing
Mounting: flush mounting (panel cut-out 45 x 45 mm)

Front frame: 72 x 72 mm (75 x 75 mm with IP 54 cover)

Depth: 75 mm

Connections: female spade connector 6.3 x 0.8 mm

Housing material: self-extinguishing makrolon

Protection degree (EN 60529): IP 40 front frame, IP 20 terminals (insulated female spade
connector 6.3 x 0.8 mm)

Weight: 250 grams

S 291/86

AUX. SUPPLY TRIP TRANSFORMER
INPUT(+) (-)

20 21 19 18 17 3 2

B A

L1
L2
L3
N

50 % RESET TEST

60 61 62 4 6 1

Dimensions (mm)

Wiring diagram
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[22]

Innovators in Protection Technology

RD3E21 relay
■ Adjustable I n up to 30 amps
■ Adjustable trip time up to 5 seconds
■ 2 change over contacts
■ Instantaneous digital display
■ Field-selectable negative or positive security
■ Automatic permanent test
■ 2 wire current transformer connection
■ Filter for harmonics

Input
Connection: low voltage lines, with series TDG transformer
Waveform I n: sinusoidal, (type AC) or chopped pulsating with superimposed DC (type A)
according to IEC60947-2 (annex B and M) IEC60947-2 III edition 2003
Rated frequency fn: 50 Hz
Working frequency: 47…63 Hz

Set up 
Current set point I n: selectable by 7 position potentiometer, 3 ranges x 1, x 10, x 100
Ranges I n: see table below
With range set on 0.03, the range selector (x1/x10/x100) is automatically excluded.
Non-operating residual current (IEC 60755): 0.5 I n
Intervention time t: selectable by 7 position potentiometer
Selecting the intervention threshold on position 0.03 the intervention delay is automatically
excluded, independently of position of range selector (x1/10/100)
Alarm + 50 % I n pre-alarm or alarm with 2 contacts, selectable on field AL2:
alarm with 1 SPDT contact + 1 SPST contact
50 %: alarm with 1 SPDT contact + pre-alarm 1 SPST contact

Signalling
Power ON: display turned on
Alarm intervention: “AL” message blinking + “FAULT” relay switching
Ring current transformer-relay connection failure: “CT” message blinking + “FAULT” relay switching
Pre alarm: “ALARM” relay switching
Manual test: “AL” message fixed + “FAULT” relay switching
Instantaneous value I n: 1000 points display (3 digit)
Display type: red LED, 7 segments
Digit height: 10 mm
Accuracy:± 5 % + 1 digit (referred to measuring full scale)
ELR FUNCTION: (earth leakage relay protection on)
Measuring range: 10…100 % selected I n
MONITOR FUNCTION: (earth leakage relay protection off)

Control
Manual test: it verifies the residual current relay perfect working
Local: front key
Remote: by external closing contact
Automatic continuous test: it verifies the integrity of the connection between relay and ring core

Alarm
Trip state memorisation: “AL” message blinking + “FAULT” relay self-retaining
Reset: manual, local or remote
Local: front key
Remote: external contact closing
Inhibited reset with persistent residual current: > 60 % I n

Ranges I n
0.3

300 mA

3 A

30 A

0.2

200 mA

2 A

20 A

0.15

150 mA

1,5 A

15 A

0.1

100 mA

1 A

10 A

0.075

75 mA

750 mA

7,5 A

0.05

50 mA

500 mA

5 A

0.03

30 mA

300 mA

3 A

x1

x10

x100

Cat. No.
RD3E212B (110 V AC)
RD3E217B (240 V AC)
RD3E218B (415 V AC)
RD3E21HB (24-150 V DC)

DIP switch

l n (A)
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[23]

Innovators in Protection Technology

Output
Alarm relay (FAULT) + pre-alarm (ALARM):

FAULT relay: 1 SPDT contact

ALARM relay: 1 SPDT contact

Alarm relay with 2 contacts: 1 SPDT contact + 1 SPST contact

Contact range: 5 A 250 V AC cos 1 - 3 A 250 V AC cos 0,4 - 5 A 30 V DC

Negative security (normally de-energised relay) or positive security fail safe (normally
energised relay): selectable by dip switch

Auxiliary supply
Rated value Uaux AC: see table

Rated frequency: 50 Hz

Tolerance: 47…63 Hz

Rated burden: 4 VA

Rated value Uaux: 20…150 V DC

Protect against incorrect polarity: 4 VA

Immunity to short interruption of supply voltage up to 150 ms (Rated Uaux)

Insulation: (IEC 60947-1)
Insulation category: III

Pollution degree: 2

Insulation reference voltage: 450 V

Impulse voltage test 5 kV 1.2/50 0.5j

Considered circuits: input, relay output, auxiliary supply NT649 01 - 2005 1 Edizone/Edition page 2/3.

AC voltage test 2.5 kV r.m.s. 50 Hz/1 min

Considered circuits: input, relay output, auxiliary supply

AC voltage test 4 kV r.m.s. 50 Hz/1 min

Considered circuits: all circuits and earth

Electromagnetic compatibility (IEC 60947-2)
Emission tests according to EN 61000 - 6 - 3

Emission tests according to EN 61000 - 6 - 2

Environmental conditions
Nominal temperature range: -25…55 °C

Limit temperature range for storage: -40…85 °C

Relative humidity (IEC 60755): 50 % (highest value at 40 °C)

Suitable for tropical climates

Max. power dissipation: 2.5 W.  For switchboard thermal calculation

Housing
Housing: flush mounting (panel cutout 68 x 68 mm)

Front frame: 72 x 72 mm

Depth: 81.8 mm

Connections: extractable terminals, screw terminal for cable up to 4 mm2

Housing material: self-extinguishing policarbonate

Protection degree (EN 60529): IP 40 (front frame), IP 20 (terminals)

Weight: 280 grams

RATED VALUE
48 V

115 V
230 E/ AND 240 V
400 E / AND 415 V

TOLERANCE
40…60 V

77…143 V
154…264 V
266…456 V

Wiring diagram

Dimensions (mm)
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[24]

Innovators in Protection Technology

RD1GF1 relay
■ Adjustable trip current I n up to 30 A

■ Adjustable time delay up to 5 seconds

■ Rotary selector switches

■ Positive and negative security field selectable

■ Automatic permanent test

■ 2 wire current transformer connection

■ Harmonic filter

Input
Connection: low voltage lines, with series TDG transformer

Waveform I n: sinusoidal, pulsating, chopped pulsating, pulsating + 6 mA DC (type A
according to IEC 60755)

Rated frequency (fn): 50 Hz

Working frequency: 47…63 Hz

Set up
Sensitivity I n: selectable by rotary switch

Ranges: 0.03, 0.06, 0.1, 0.3, 0.5, 1, 2, 3, 10, 15, 30 A

Non-operating residual current (IEC 60755): 0.5 I n

Trip time delay: selectable by rotary switch

Ranges: 0.04, 0.25, 0.5 1, 2.5, 5 sec

Time accuracy: -0 / +30 %

Front frame: sealable to avoid improper adjustment

Signalling
Power on: green LED “ON”

Trip status: red LED “TRIP” and relay switching “TRIP”

Transformer connection failure: red LED “Trip” and relay “Trip” switching

Control
Manual test: verifies integrity and function of the relay trip circuit

Automatic continuous test: verifies the integrity and function of the relay trip circuit and
transformer connections

Alarm
TRIP state: red LED “TRIP” and relay self-retention “TRIP”

Reset: manual, by front pushbutton

Reset: inhibited with persistent residual current 50 % I n

Output
Relay “TRIP”: 1 x SPDT contact

Contact rating: 5 A 250 V AC cos 0.1

3 A 250 V AC cos 0.4

5 A 30 V DC

Negative security fail safe (normally de-energised relay) or positive security fail safe

(normally energised relay): field selectable

Cat. No.
RD1GF12 (110 V AC)
RD1GF14 (240 V AC)
RD1GF1M (24-60 V DC)
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Innovators in Protection Technology

Auxiliary supply
Rated voltage: 110 V AC or 240 V AC or 24 - 60 V DC

Tolerance: 95…127 V (110 V AC)

192…253 V (240 V AC)

Rated frequency: 50 Hz

Tolerance: 47…63 Hz

Rated burden: 3.0 VA (AC) or 2.9 VA (DC)

Insulation properties
Insulation voltage rating: 650 V

Impulse voltage test: 5 kV 1.2/50 s 0.5 J

Considered circuits: input, “TRIP” relay, auxiliary supply

AC voltage test: 2 kV RMS 50 Hz/1 min

Considered circuits: input, “TRIP” relay, auxiliary supply

AC voltage test: 4 kV RMS 50 Hz/1 min

Considered circuits: all circuits and earth

Electromagnetic compatibility (EMC)
Fast transient burst test (IEC 801-4)

Severity level: 4

Immunity to electrostatic discharges (IEC 801-2)

Severity level: 4

High frequency disturbance test, 1 MHz damped oscillatory wave (IEC 225-4)

Test voltage: 2.5 kV common, 1 kV series mode

Environmental conditions
Reference temperature: 20 °C ± 5 °C

Nominal temperature range (IEC 60755): -5… 40 °C

Limit temperature range: -10…55 °C

Limit temperature range for storage: -40…70 °C

Relative humidity (IEC 60755): 50 % (highest value at 40 °C)

Housing
Housing: flush mounting (panel cut-out 92 x 92 mm)

Front frame: 96 x 96 mm DIN 43700

Depth: 64.5 mm

Connections: female spade connectors 6.3 x 0.8 mm

Housing material: self-extinguishing makrolon

Protection degree (EN 60529): IP 40 front frame IP 20 terminals

Weight: 300 grams

S 291/74

AUX. SUPPLY TRIP SECURITY SETTING

POSITIVE

NEGATIVE

(FAIL SAFE)

TRANSFORMER
INPUT(+) (-)

12 20 19 18 17 B A

B A

L1
L2
L3
N

9 10

DEL...N

Wiring diagram

Dimensions (mm)
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EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

[26]

Innovators in Protection Technology

RD1GP1 relay 
■ Adjustable trip current I n up to 30 A

■ Adjustable time delay up to 5 seconds

■ Rotary selector switches

■ Positive and negative security field selectable

■ Automatic permanent test

■ 2 wire current transformer connection

■ Harmonic filter

■ Pre-trip alarm

Input
Connection: low voltage lines, with series TDG transformer

Waveform I n: sinusoidal, pulsating, chopped pulsating, pulsating + 6 mA DC (type A
according to IEC 755)

Rated frequency (fn): 50 Hz

Working frequency: 43…63 Hz

Set up
Sensitivity I n: selectable by rotary switch

Ranges: 0.03, 0.06, 0.1, 0.3, 0.5, 1, 2, 3, 10, 15, 30 A

Non-operating residual current (IEC 60755): 0.5 I n

Trip time delay: selectable by rotary switch

Ranges: 0.04, 0.25, 0.5 1, 2.5, 5 sec

Time accuracy: -0 / +30 %

Front frame: sealable to avoid improper adjustment

Signalling
Power on: green LED “ON”

Trip status: red LED “TRIP” and relay switching “TRIP” switching

Transformer connection failure: red LED “TRIP” and relay “TRIP” switching

Pre-alarm intervention: relay switching “50 % I n”

Control
Manual test: verifies integrity and function of the relay trip circuit

Automatic continuous test: verifies the integrity and function of the relay trip circuit and
transformer connections

Pre-alarm reset: automatic with residual current 40 % or loaded I n value.

Alarm
TRIP state: red LED “TRIP” and relay self-retention “TRIP”

Reset: manual, by front pushbutton

Reset: inhibited with persistent residual current 50 % I n

Output
Relay “TRIP”: 1 x SPDT contact

Contact rating: 5 A 250 V AC cos 0.1

3 A 250 V AC cos 0.4

5 A 30 V DC

Negative security fail safe (normally de-energised)

Cat. No.
RD1GP12 (110 V AC)
RD1GP14 (240 V AC)
RD1GP1M (24-60 V DC)
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Innovators in Protection Technology

Auxiliary supply
Rated voltage: 110 V AC or 240 V AC or 24 - 60 V DC

Tolerance: 95…127 V (110 V AC)

192…253 V (240 V AC)

Rated frequency: 50 Hz

Tolerance: 47…63 Hz

Rated burden: 3.0 VA (AC) or 2.5 VA (DC)

Insulation properties
Insulation voltage rating: 650 V

Impulse voltage test: 5 kV 1.2/50 s 0.5 J

Considered circuits: input, “TRIP” relay, auxiliary supply

AC voltage test: 2 kV RMS 50 Hz/1 min

Considered circuits: input, “TRIP” relay, auxiliary supply

AC voltage test: 4 kV RMS 50 Hz/1 min

Considered circuits: all circuits and earth

Electromagnetic compatibility (EMC)
Fast transient burst test (IEC 801-4)

Severity level: 4

Immunity to electrostatic discharges (IEC 801-2)

Severity level: 4

High frequency disturbance test, 1 MHz damped oscillatory wave (IEC 225-4)

Test voltage: 2.5 kV common, 1 kV series mode

Environmental conditions
Reference temperature: 20 °C ± 5 °C

Nominal temperature range (IEC 60755): -5… 40 °C

Limit temperature range: -10…55 °C

Limit temperature range for storage: -40…70 °C

Relative humidity (IEC 60755): 50 % (highest value at 40 °C)

Housing
Housing: flush mounting (panel cut-out 92 x 92 mm)

Front frame: 96 x 96 mm DIN 43700

Depth: 64.5 mm

Connections: female spade connectors 6.3 x 0.8 mm

Housing material: self-extinguishing makrolon

Protection degree (EN 60529): IP 40 front frame IP 20 terminals

Weight: 300 grams

S 291/74

AUX. SUPPLY TRIP TRANSFORMER
INPUT(+) (-)

12 20 19 18 17 B A

B A

L1
L2
L3
N

60 61

DEL...N

50 % I n

Wiring diagram

Dimensions (mm)
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Innovators in Protection Technology

DSRM72 & DSR48TD (Mining relay)
■ Adjustable trip current I n up to 500 mA
■ Adjustable trip time up to 0.5 seconds
■ 1 change over contacts
■ Field-selectable negative or positive security
■ Automatic permanent test
■ 4 wire current transformer connection
■ Filter for harmonies

Input
Connection: low voltage lines, with TD series, 4 wire
Waveform I n: sinusoidal, pulsating @ = 0°, chopped pulsating @ = 90°, pulsating @ = 0° + 6 mA DC
Rated frequency (fn): 50 Hz
Working frequency: 47…63 Hz

Set up
For a correct working according to AS/NZS2081.3:2002 the device shall be set as positive security Ne
Current set point I n: selectable by 7-position potentiometer
Ranges: 0.03, 0.06, 0.1, 0.2, 0.3, 0.4, 0.5 A
Intervention accuracy according to AS/NZS2081.3:2002: 0.5 I n
Intervention time: selectable by 7 position potentiometer
Instantaneous intervention: 50 ms
Adjustable range t: 0.05, 0.1, 0.15, 0.2, 0.3, 0.4, 0.5 s

Signalling
Power on: green LED “ON”
Instantaneous value I n: 4 yellow LEDs, 20 - 30 - 40 - 50 % of set I n value
Transformer connection failure: red LED “TRIP” and relay “TRIP” switching
Ring current transformer-relay connection failure: red LED “TRIP” blinking + “TRIP” relay switching

Control
DSRM7L
Manual test: verifies the residual current replay perfect working
Automatic continuous test: verifies the integrity relay - transformer connection
DSRM72 + DSRM48
Manual test: verifies continuity and perfect working of relay - transformer - connections
Selectable ranges I n: 0.03, 0.06, 0.1, 0.2, 0.3, 0.4, 0.5 A
Automatic continuous test: verifies the integrity relay - transformer connection

Alarm
TRIP state memorisation: red LED “TRIP” + relay latching
Reset: manual
Local manual: front key
Inhibited reset with persistent residual current: 70 % I n

Output
AI.2 “TRIP” relay: 2 SPDT contacts:
AI.aux “TRIP” relay: 1 SPDT contact:
“POWER FAIL” relay: 1 SPDT contact (negative security)
Contact range: 5 A 250 V AC cos 1 - 3 A 250 V AC cos 0.4 - 5 A 30 V DC
Negative security (normally de-energised relay) or positive security fail safe (normally energised
relay): selectable by dip switch

Auxiliary Supply
Rated value Uaux: 115 V - 240 V
Tolerance: 0.85…1,1 Uaux
Rated frequency: 50 Hz
Tolerance: 47…63 Hz
Rated burden: 2.5 VA
Immunity to short interruption of supply voltage up to 150 ms (Rated Uaux)
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Innovators in Protection Technology

Insulation (EN 60439-1, EN 61010-1)
Installation category: III
Pollution degree: 2
Insulation reference voltage: 450 V
Impulse voltage test 5 kV 1.2/50s 0.5 J
Considered circuits: input, relay output, auxiliary supply
AC voltage test 2.5 kV RMS 50 Hz/1 min
Considered circuits: input, relay output, auxiliary supply
AC voltage test 4 kV RMS 50 Hz/1 min
Considered circuits: all circuits and earth

Electromagnetic Compatibility (EMC)
Emission tests according to EN 50081-1, EN 55011
Immunity tests according to EN 50082-2
High frequency disturbance test, 1 MHz damped oscillatory wave (IEC255-4)
Test voltage: 2.5 kV common mode, 1 kV series mode

Environmental conditions
Nominal temperature: -5…60 °C
Limit temperature range: -10…60 °C
Limit temperature range for storage: -40…70 °C
Relative humidity (IEC60755): 50 % (highest value at 40 °C)
Suitable for tropical climates
Max. power dissipation: 3.5 W.  For switchboard thermal calculation

Status

Al.2 or Al.aux setting
(terminals 17, 18 & 19)

Aux supply 20/21

Relay Output 17/18

Relay Output 18/19

Trip Condition 1/2

Reset 4/6

On

Closed
Open

Closed
Open

Al.2 or Al.aux setting
(terminals 17, 18 & 19)

Relay Output 17/18

Relay Output 18/19

Closed
Open

Closed
Open

Al.2 setting
(terminals 60, 61 & 62)

Relay Output 61/62

Relay Output 60/61

Closed
Open

Closed
Open

Al.2 setting
(terminals 60, 61 & 62)

Relay Output 61/62

Relay Output 60/61

Closed
Open

Closed
Open

Al.aux setting
(terminals 60, 61 & 62)

Relay Output 61/62

Relay Output 60/61

Closed
Open

Closed
Open

Al.aux setting
(terminals 60, 61 & 62)

Relay Output 61/62

Relay Output 60/61

Closed
Open

Closed
Open

Off

TRUE
FALSE

TRUE
FALSE

Relay inputs

Failsafe setting (Positive Security-NE)

Non-failsafe setting (Negative Security-ND)

AI.2 AI.aux

NHP DSRM Earth Leakage Mining Relay Functional Diagram

DSR48TD (ARD0)

DSRM72 (RD1E4)
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Innovators in Protection Technology

Models
Notes: See following page for dimensional drawings

■ Closed-core ring current
transformers

■ Suits RD & DSR range of earth
leakage relays

■ Wide range to select from

■ Open-core ring current
transformers

■ Suits RD & DSR range of earth
leakage relays

■ Suitable for retrofitting on
existing installations

TD & DSR Delta ring current transformers

Dimensions (mm) Imin Imax Weight
CLOSED CORE TOROIDS A B C D E H L M (A) (A) (kg)
2 WIRE TOROIDS

TDGB2 35 75 85 42 92 36 43 56 0.03 150 0.25
TDGC2 80 108 132 67 125 36 65 56 0.03 300 0.40
TDGD2 110 148 170 86 165 36 84 56 0.1 600 0.56
TDGE2 140 177 206 104 200 36 102 56 0.3 1200 0.75
TDGF2 210 270 295 150 290 44 145 64 0.3 1800 1.28
4 WIRE TOROIDS 1)

DSR35DEL 35 75 85 42 92 36 43 56 0.03 150 0.25
DSR80DEL 80 108 132 67 125 36 65 56 0.03 300 0.40
DSR110DEL 110 148 170 86 165 36 84 56 0.1 600 0.56
DSR140DEL 140 177 206 104 200 36 102 56 0.3 1200 0.75
DSR210DEL 210 270 295 150 290 44 145 64 0.3 1800 1.28

Dimensions (mm) Imin Imax Weight
OPEN CORE TOROIDS A B C D E H L M (A) (A) (kg)
2 WIRE TOROIDS

TDAA2 110 185 219 113.5 205 235 75 93.5 0.5 800 2.35
TDAB2 150 225 259 135.5 245 275 95 113.5 0.5 1200 2.50
TDAC2 310 – – – – – – – 1.0 2000 3.80
4 WIRE TOROIDS 1)

DSR110ADEL 110 185 219 113.5 205 235 75 93.5 0.5 800 2.35
DSR150ADEL 150 225 259 135.5 245 275 95 113.5 0.5 1200 2.50

Notes: See following page for dimensional drawings.  1) DSR 4 WIRE TOROIDS only to be used with DSRM relays.

Application
When connected with residual current relays it allows detection of leakage currents towards earth caused by insulation
breakdown on electrical equipment.

Working principle
Supply conductors cross the toroid creating a magnetic field proportional load current flow. The vector sum of the
currents (and relevant magnetic fluxes) is zero, even when an imbalanced 3 phase loud is experienced. A leakage
towards earth on one or more conductors after the toroid causes an imbalance in the vector sum, with a value
proportional to the leakage current. This imbalance is detected by the toroid and sent to the residual current relay.

Choice of transformer
A suitable toroid shall be selected according to lowest value of residual current to be detected and the hole diameter
through which shall pass all the active conductors and neutral (where applicable) of the system to be protected.

Models
Ring current transformer - relay connection
Preferably the connection should be made with shielded cable; this is very important when high-sensitivity residual current
relays (In 0.1 A) are used. Attention must be paid to the distance between the ring transformer and residual current relay so
as to be as short as possible and ensure maximum segregation from power conductors to connect the current transformer
to the residual current relay. The maximum distance allowed between relay and toroid is five (5) metres.

Specifications
Primary/secondary measuring ratio: 1/700

Primary circuit: supply conductors to be protected that pass through toroid hole.

Maximum voltage of primary circuit: 1000 V

In maximum: (In lowest value that can be set on the earth leakage relay connected with the toroid): (see table above).

I maximum: highest permanent working current: (values in above table are valid only for conductors passing exactly in
the middle of the toroid).

Ith short circuit thermal current: 20 kA/1 sec

Idyn dynamic current: 40 kA/0.05 sec
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Innovators in Protection Technology

Note: 1) No test wiring on 2 wire toroids.

TDAC2 (open-core 2 wire)

TDA & DSR (open-core 2 wire & 4 wire) 1)

Wiring diagrams
TDG & DSR (closed-core 2 wire & 4 wire) 1)

Insulation tests (IEC 185) Working conditions
Insulation voltage rating: 0.72 kV Reference temperature: 20 °C ± 5 °C

AC test voltage: 3 kV RMS 50 Hz/1 minute Nominal temperature range (IEC 60755-1008, DIN-VDE 0664,

CEI23-18): -5…40 °C

Pollution degree: measuring winding and test winding Limit temperature range: -10…55 °C

AC test voltage: 0.8 kV RMS 50 Hz/1 minute Limit temperature range for storage: -40…70 °C

Considered circuits: measuring and test windings Connections: screw terminals with protection terminal cover (sealable)

Housing material: self-extinguishing ABS

A

MEASURE

B

A

MEASURE TEST

B

C

D

21

58

30

5

7

310

368

400

79

45

M

B

D

L

C A

E
H

34

A C

B D

MEASURE TEST

Dimensions (mm)

E
6

5

55

23

22

L

A

D

C
M H

B

Page 277 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



EARTH LEAKAGE RELAY TECHNICAL CATALOGUE

Innovators in Protection Technology

[32]

TZSAD relay 
■ Adjustable sensitivity 30 mA - 1000 mA
■ Adjustable time delay 0-2 seconds
■ Rugged construction for arduous environments
■ Immune to false tripping via harmonics
■ High vibration withstand
■ Output C/O contact
■ Indication - LED
■ Reset function - electrical
■ Designed and manufactured with “state-of-the-art” technology
■ Surface mounting

Applicable range 120 V AC 96-132
240 V AC 192-264

Rated sensitivity current (mA) 30
100
300
500
1000

Contact ratings Resistance load Inductive load Min load
cos = 1 cos = 0.4 (L/R = 7ms) 10 mA at 5 V DC
6 A 3.5 A

Surface mount
Width 60 mm
Height 70 mm
Depth 100 mm
Weight (kg) relay only) 0.22

Standard features
Earth leakage detection solid state current operated type
Internally mounted contact 1 C/O
Earth leakage indication LED
Reset function (electrical) Standard
Test button Standard
Remote reset (power source) 1 VA

Selection of sensitivity current and operating time

Tripping times
Rated operating Operating time Non-operating
time (sec) range (sec) time range (sec)
0.3 0.2-0.36 0.15
0.5 0.4-0.6 0.38
1 0.8-1.2 0.7
2 1.3-2 1.25

Table 1 Table 2

Residual current relays
Earth leakage trip characteristics

1000
mA

500
mA

300
mA

100
mA

30
mA

ON

ON
OFF

OFF
ON
OFF
ON
OFF
ON
OFF

Superceded by
switch setting “ON”

2 sec
(1.3 - 2
sec)

1 sec
(0.8 - 1.2
sec)

0.5 sec
(0.4 - 0.8
sec)

0.3 sec
(0.2-0.36
sec)

0.04 sec
oe less

ON

ON
OFF

OFF
ON
OFF
ON
OFF
ON
OFF

(not applicable to 30 mA)

Slide switch position
Switch 1 2 3 4

Slide switch position
Switch 5 6 7 8

Cat. No.
TZSAD120240 (120 & 240 V AC)
TZSAD415440 (415 & 440 V AC)
TPDOSZ (FLUSH COLLAR)
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Innovators in Protection Technology

Microelettrica

Innovators in Protection Technology

s.r.l.

Bernecker + Rainer

STAHL

Automation and Safety

Power Distribution

Motor Control

Control and Panel Products
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Innovators in Protection Technology

toroids
TYPE TZS-15 TZS-24 TZS-40 TZS-68 TZS-100
diameter of transit part (mm) ø15 ø24 ø40 ø68 ø100
weight (kg) 0.2 0.3 0.7 1.1 2.0
Applicable numbers, size and continuous current of wires (IV cable wires)
2 max. continuous current 61 A 139 A 298 A 650 A 1185 A
wires max. wire size 8 mm2 30 mm2 100 mm2 325 mm2 850 mm2

max. diameter of wire 6 mm 10.5 mm 17 mm 29 mm 45 mm
3 max. continuous current 61 A 139 A 298 A 650 A 1185 A
wires max. wire size 8 mm2 30 mm2 100 mm2 325 mm2 850 mm2

max. diameter of wire 6 mm 10.5 mm 17 mm 29 mm 45 mm
4 max. continuous current 49 A 115 A 257 A 5556 A 992 A
wires max. wire size 5.5 mm2 22 mm2 80 mm2 250 mm2 600 mm2

max. diameter of wire 5 mm 9.5 mm 15.5 mm 26 mm 38 mm

Tighten the M3 terminal screws to the following torque:
Tightening torque of M3 pan head screws: 0.45 - 0.73 Nm
If primary wires passing through the ZCT are U-bent near the
ZCT or displaced by a large electromagnetic force, malfunction
of the relay could result. To avoid malfunction, install the
primary wires as shown in the figure right.

Let the neutral wire pass through the ZCT, but do not let the earthing wire pass through it.

Twist at least 40 times a meter the wires between ZCT output terminals (k, l) and earth leakage
relay terminals Z1, Z2.
The length of these wires should be 3 m or less for 30 mA, 5 m or less for 100 or 300 mA and
10 m or less for 500 or 1000 mA.
Do not conduct the dielectric withstand voltage tests and insulation resistance tests between
individual terminals.
When measuring the insulation resistance, use a 500 V megger.

Earth leakage monitor (ZCT)

Neutral wire correctly
installed

Earthing wire
correctly installed

Load
Iron base

ød

15

24

40

68

100

A

-

-

30

42

45

B

55

67

71

85

105

C

60

67

71

85

105

D

32

40

51

65

85

E

28

32

62

76

96

F

-

-

57

70

90

G

25

34

110

134

150

H

46

58

130

150

170

ZCT

TZS-15

TZS-24

TZS-40

TZS-68

TZS-100

Type

I

I

II

II

II

Relay Type

TZS-15AD

TZS-24AD

TZS-40AD

TZS-68AD

TZS-100AD

All dimensions in mm

Connection Diagram

Type 1 Type 2

Flush mount type
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Innovators in Protection Technology

Earth leakage toroids

Catalogue
no.

Voltage Harmonic
filter

Toroid Auto
Reset
option

% LED
indication

of I n

Setting
range (A)

Time
delay
range

SPDT-
contact

Positive/
negative
security

Power
fail

Selectable
pre-trip
alarm or

extra aux.
contact

Digital
display

Monitor
function

Remote
reset/
test

RD2A022 (1)
RD2A024
RD2A025 (1)

RD3AF12
RD3AF14
RD3AF15
RD3AF1N
RD3AF1H

RD1B212
RD1B214
RD1B215
RD1B21H

RD1DF12 (1)
RD1DF14
RD1DF15 (1)

RD1EP212
RD1EP214
RD1EP215

RD3E212B
RD3E217B
RD3E218B
RD3E21HB

RD1GP12 (1)
RD1GP14 (1)
RD1GP1M (1)

RD1GF12
RD1GF14
RD1GF1M

DSRM72110
DSR48TD110
DRSM72240
DSR48TD240

TZSAD120240
TZSAD415440

110 V AC
240 V AC
415 V AC

110 V AC
240 V AC
415 V AC
24 V AC

24-150 V DC

110 V AC
240 V AC
415 V AC

24-150 V DC

110 V AC
240 V AC
415 V AC

110 V AC
240 V AC
415 V AC

110 V AC
240 V AC
415 V AC

24-150 V DC

110 V AC
240 V AC

20-60 V DC

110 V AC
240 V AC

20-60 V DC

110 V AC
110 V AC
240 V AC
240 V AC

120/240
415/440

No
No
No

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

No
-

No
-

Yes
Yes

2 wire
2 wire
2 wire

2 wire
2 wire
2 wire
2 wire
2 wire

2 wire
2 wire
2 wire
2 wire

2 wire
2 wire
2 wire

2 wire
2 wire
2 wire

2 wire
2 wire
2 wire
2 wire

2 wire
2 wire
2 wire

2 wire
2 wire
2 wire

4 wire
4 wire
4 wire
4 wire

2 wire
2 wire

No
No
No

Yes
Yes
Yes
Yes
Yes

No
No
No
No

Yes
Yes
Yes

No
No
No

No
No
No
No

No
No
No

No
No
No

No
-

No
-

No
No

No
No
No

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

No
No
No

Yes
Yes
Yes

No
No
No
No

No
No
No

No
No
No

Yes
-

Yes
-

No
No

0.03/0.3
0.03/0.3
0.03/0.3

0.03 to 30
0.03 to 30
0.03 to 30
0.03 to 30
0.03 to 30

0.03 to 30
0.03 to 30
0.03 to 30
0.03 to 30

0.03 to 30
0.03 to 30
0.03 to 30

0.03 to 30
0.03 to 30
0.03 to 30

0.03 to 30
0.03 to 30
0.03 to 30
0.03 to 30

0.03 to 30
0.03 to 30
0.03 to 30

0.03 to 30
0.03 to 30
0.03 to 30

0.03/0.5
0.03/0.5
0.03/0.5
0.03/0.5

0.03/1.0
0.03/1.0

0/0.1 s
0/0.1 s
0/0.1 s

0 - 5 s
0 - 5 s
0 - 5 s
0 - 5 s
0 - 5 s

0 - 5 s
0 - 5 s
0 - 5 s
0 - 5 s

0 - 5 s
0 - 5 s
0 - 5 s

0 - 5 s
0 - 5 s
0 - 5 s

0 - 5 s
0 - 5 s
0 - 5 s
0 - 5 s

0.4 - 5 s
0.4 - 5 s
0.4 - 5 s

0.4 - 5 s
0.4 - 5 s
0.4 - 5 s

0 - 5 s
-

0 - 5 s
-

0.2 - 2 s
0.2 - 2 s

1 C/O
1 C/O
1 C/O

1 C/O
1 C/O
1 C/O
1 C/O
1 C/O

1 C/O
1 C/O
1 C/O
1 C/O

1 C/O
1 C/O
1 C/O

1 C/O
1 C/O
1 C/O

1 C/O
1 C/O
1 C/O
1 C/O

1 C/O
1 C/O
1 C/O

1 C/O
1 C/O
1 C/O

1 C/O
-

1 C/O
-

1 C/O
1 C/O

No
No
No

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Yes
-

Yes
-

No
No

No
No
No

No
No
No
No
No

No
No
No
No

No
No
No

No
No
No

No
No
No
No

No
No
No

No
No
No

Yes
-

Yes
-

No
No

No
No
No

No
No
No
No
No

1 C/O
1 C/O
1 C/O
1 C/O

No
No
No

1 C/O
1 C/O
1 C/O

1 N/O
1 N/O
1 N/O
1 N/O

PT only
PT only
PT only

No
No
No

No
-

No
-

No
No
No

No
No
No

No
No
No
No
No

No
No
No
No

No
No
No

No
No
No

Yes
Yes
Yes
Yes

No
No
No

No
No
No

No
-

No
-

No
No
No

No
No
No

No
No
No
No
No

No
No
No
No

No
No
No

No
No
No

Yes
Yes
Yes
Yes

No
No
No

No
No
No

No
-

No
-

No
No
No

No
No
No

Yes/Yes
Yes/Yes
Yes/Yes
Yes/Yes
Yes/No

Yes/Yes
Yes/Yes
Yes/Yes
Yes/No

Yes/Yes
Yes/Yes
Yes/Yes

Yes/Yes
Yes/Yes
Yes/Yes

Yes/Yes
Yes/Yes
Yes/Yes
Yes/Yes

No
No
No

No
No
No

Yes/Yes
-

Yes/Yes
-

No
No
No

I n minimum

30 mA
30 mA
100 mA
300 mA
300 mA

500 mA
500 mA
1000 mA

In maximum

150
300
600

1200
1800

800
1200
2000

Diameter

35 mm
80 mm

110 mm
140 mm
210 mm

110 mm
150 mm
300 mm

Split core
type

No
No
No
No
No

Yes
Yes
Yes

Mining
Relay Toroid

Cat No

DSR35DEL
DSR80DEL
DSR110DEL
DSR140DEL
DSR210DEL

DSR110ADEL
DSR150ADEL

-

RD Relay Toroid
Catalogue No

TDGB2
TDGC2
TDGD2
TDGE2
TDGF2

TDAA2
TDAB2
TDAC2

I n minimum

30 mA
30 mA
30 mA
30 mA
30 mA

I n maximum

49
115
257
556
990

Diameter

15 mm
24 mm
40 mm
68 mm
100 mm

Split core
type

No
No
No
No
No

TZS Relay
Toroid

Catalogue No

TZS-15
TZS-24
TZS-40
TZS-68
TZS-100

DIN Mount-2 module (Economy-11 set change over contacts)

DIN Mount-4 module (2 sets change over contacts)

DIN Mount-2 module (1 set change over contacts)

DIN Mount-2 module (Economy-1 set change over contacts)

Panel Mount-48 mm (1 set change over contacts)

Panel Mount-72 mm (2 sets change over contacts)

Panel Mount-72 mm (1 set change over contacts, 1 set NO contacts & digital display)

Panel Mount-96 mm (1 set change over contacts & pre-trip alarm 1 set NO contacts)

Panel Mount-96 mm (1 set change over contacts)

Mining Relay-Panel Mount 72 mm & 48 mm (1 set change over contacts)

Surface mount Relay (1 Set change over contacts)

Closed core Toroid

Split core Toroid

Closed core Toroid

2) Indent item

Relay quick selection guide
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NEW SOUTH WALES
SYDNEY
30-34 Day Street North 
Silverwater New South Wales 2128   
Telephone +61 2 9748 3444   
Fax +61 2 9648 4353
Email syd-branch@nhp.com.au
     
NEWCASTLE
575 Maitland Road 
Mayfield West New South Wales 230
Telephone +61 2 4960 2220   
Fax +61 2 4960 2203
Email ncl-branch@nhp.com.au

SOUTH AUSTRALIA
ADELAIDE
36-38  Croydon Road 
Keswick South Australia 5035    
Telephone +61 8 8297 9055   
Fax +61 8 8371 0962
Email adl-branch@nhp.com.au

WESTERN AUSTRALIA
PERTH
38 Belmont Ave 
Rivervale Western Australia 6103    
Telephone +61 8 9277 1777   
Fax +61 8 9277 1700
Email per-branch@nhp.com.au
 
NORTHERN TERRITORY 
DARWIN
3 Steele Street 
Winnellie Northern Territory 0820    
Telephone +61 8 8947 2666   
Fax +61 8 8947 2049
Email dar-branch@nhp.com.au

NEW ZEALAND
www.nhp-nz.com

AUCKLAND
7 Lockhart Place 
Mt Wellington Auckland   
Telephone +64 9 276 1967   
Fax +64 9 276 1992
Email sales@nhp-nz.com

CHRISTCHURCH
85 Gasson Street 
Sydenham Christchurch  
Telephone +64 3 377 4407  
Fax +64 3 377 4405
Email sales@nhp-nz.com      

AUSTRALIA
www.nhp.com.au

VICTORIA
MELBOURNE HEADQUARTERS
43-67 River Street 
Richmond Victoria 3121
Telephone +61 3 9429 2999   
Fax +61 3 9429 1075
Email mel-sales@nhp.com.au

NATIONAL DISTRIBUTION AND 
MANUFACTURING CENTRE
104-106 William Angliss Drive 
Laverton North Victoria 3026
Telephone +61 3 9429 2999   
Fax +61 3 9368 2997
Email mel-sales@nhp.com.au 

TASMANIA
HOBART
2/65 Albert Road 
Moonah Tasmania 7009 
Telephone +61 3 6228 9575   
Fax +61 3  6228 9757
Email tas-sales@nhp.com.au

QUEENSLAND
BRISBANE
16 Riverview Place 
Murarrie Queensland 4172
Telephone +61 7 3909 4999   
Fax +61 7 3399 9712
Email bris-branch@nhp.com.au

TOWNSVILLE
62 Leyland Street 
Garbutt Queensland 4814
Telephone +61 7 4779 0700   
Fax +61 7 4775 1457
Email tsv-branch@nhp.com.au

ROCKHAMPTON
14 Robison Street 
Rockhampton Queensland 4701    
Telephone +61 7 4927 2277   
Fax +61 7 4922 2947
Email rkh-branch@nhp.com.au

TOOWOOMBA 
Cnr Carroll St & Struan Crt 
Toowoomba Queensland 4350    
Telephone +61 7 4634 4799   
Fax +61 7 4633 1796
Email too-branch@nhp.com.au

CAIRNS 
2/1 Bramp Close 
Portsmith Queensland 4870
Telephone +61 7 4035 6888   
Fax +61 7 4035 6999
Email cns-branch@nhp.com.au  

Catalogue - ELR-C 11/06 M
© Copyright NHP 2006
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2.4  Terasaki Circuit Breakers  
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2.4 
 
 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station  

 
 
 
 
 

Equipment Type: 
 
 

Circuit Breakers 

Location: 
 
 

 

Model Numbers: 
 
 

 

Manufacturer: 
 
 

Terasaki 

Supplier: 
 
 
 
 
 

NHP Pty Ltd 
25 Turbo Drive 
Coorparoo   QLD  4151 
 
Ph:  07 3891 6008 
Fax:  07 3891 6139 
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MINIATURE CIRCUIT BREAKERS RESIDUAL CURRENT CIRCUIT BREAKERS MODULAR SWITCHES

TD3 MS
Function: switching and isolation of circuits

Application: control systems, distribution systems

Standard: EN 60947-3
Class: AC 22

Voltage: Un, 240V AC phase-to-neutral,
415V AC phase-to-phase

Rigid conductor: 16mm2 maximum (32A), 25mm2
maximum (63A), 50mm2 maximum (100A, 125A)

Flexible conductor: 10mm2 maximum (32A), 16mm2
maximum (63A), 35mm2 maximum (100A, 125A)

TD3 ICP
MINIATURE CIRCUIT BREAKERS FOR UTILITY SUPPLIES

Function: protection against overloads and short-circuits.
Switching and isolation.

Application: restriction of maximum current supplied to user
by electricity utility company

Standard: UNE EN 20317
Breaking Capacity: 6kA

Voltage: Un, 230 -240V AC phase-to-neutral,
400-415V AC phase-to-phase

Rigid conductor: 25mm2 maximum
Flexible conductor: 16mm2 maximum

Dual bottom terminal allows simultaneous
connection of busbar and cable

TD3RCCB
Function: detection and interruption of earth leakage

current
Application: protection from electric shock. Must be

combined with an upstream device providing appropriate
overload and short-circuit protection for the circuit.

Standard: EN 61008-1
Voltage: Un: 240V AC phase-to-neutral,

415V AC phase-to-phase
Residual current breaking capacity: Im = 1500A

Rigid conductor: 25mm2 maximum
Flexible conductor: 16mm2 maximum

TD3RCBO Residual current circuit breaker
with overload protection

Function: detection and interruption of earth leakage
current, overloads and short-circuits.

Application: commercial premises. Neutral conductor is
switched on 2-module versions and unswitched

on 1-module versions

Breaking capacity Icn: 6kA (2P), 10kA (1P) to EN 61009-1
Voltage: Un: 240V AC

Rigid conductor: 16mm2 maximum (1P),
25mm2 maximum (2P)

Flexible conductor: 10mm2 maximum (1P), 16mm2 (2P)

TD3 M06 6kA MCBs
Functions: protection against overloads and short circuits,

switching and isolation.
Application: in commercial and industrial electrical

distribution systems.

Breaking capacity: Icn = 6kA to EN 60898.
Certified by KEMA

Voltage: Un: 230 -240V AC phase-to-neutral,
400-415V AC phase-to-phase

Pollution degree: 3
Rigid conductor: 25mm2 maximum

Flexible conductor: 16mm2 maximum
Dual bottom terminal allows simultaneous connection of

busbar and cable

TD3 M10 10kA MCBs
Functions: protection against overloads and short circuits,

switching and isolation.
Application: in commercial and industrial electrical

distribution systems.

Breaking capacity: Icn = 10kA to EN60898,
Certified by KEMA Icu = 15kA to EN 60947-2
Voltage: Un: 230 -240V AC phase-to-neutral,

400-415V AC phase-to-phase
Rigid conductor: 35mm2 maximum

Flexible conductor: 25mm2 maximum
Dual bottom terminal allows simultaneous connection

of busbar and cable

TD31P1M 1 pole + N in 1 module
Functions: protection against overloads and short circuits,

switching and isolation.
Application: single phase circuits where neutral must be

switched.

Breaking capacity: Icn = 6kA to EN 60898
Voltage: Un: 240V AC

Pollution degree: 2
Rigid conductor: 16mm2 maximum

Flexible conductor: 10mm2 maximum

TD3 XA MCBs < 125A
Functions: protection against overloads and short circuits,

switching and isolation.
Application: to feed large loads or downstream distribution

boards

Breaking capacity: Icn = 10kA to EN 60898
Breaking capacity: Icu = 10kA to EN 60947-2

Voltage: Un, 240V AC phase-to-neutral,
415V AC phase-to-phase

Rigid conductor: 50mm2 maximum
Flexible conductor: 35mm2 maximum

DIMENSIONS

DIMENSIONS DIMENSIONS

DIMENSIONS

In (A) at 30˚C

DIN Modules B Type C Type

1 6-63 6-63

2 6-63

2 6-63 6-63

3 6-63 6-63

4 6-63

4 6-63 6-63

1P

1P+N

2P

3P

3P+N

4P

In (A) at 30˚C

DIN Modules B Type D type

16-63 1-63

2

2 6-63 1-63

3 6-63 1-63

4

4 6-63

1P

1P+N

2P

3P

3P+N

4P

In (A) at 30˚C

DIN Modules B Type C Type

1 6-40 6-401P+N

In (A) at 30˚C

DIN Modules B Type C Type

1.5 80, 100, 125 80, 100, 125

3 80, 100, 125

4.5 80, 100, 125 80, 100, 125

6 80, 100, 125 80, 100, 125

1P

2P

3P

4P

In (A) at 30˚C

30mA 300mA

6-40, types
B,C

25-100 types
AC, A, AC-S

1

2

In (A)

32, 63, 125

63, 125

63, 100*, 125*

63, 100*, 125

1P

2P

3P

4P

3p

4 DIMENSIONS

2-63

2-63

2-63

2-63

C Type

6-63

2-63

1-63

80, 100, 125

In (A) at 30˚C

DIN Modules 30mA

2

4 25-100 types
AC, A

2P

4P

25-63,
type AC

25-100 types AC,
A AC-S

300mA

25-63 types
AC, A

Poles

*Available with red toggle

In (A)

DIN Modules B Type

1 5-63

2

2 5-63

1P

1P+N

2P

3P

4P

5-63

3

4

5-63

5-63

DIMENSIONS

Poles Poles

single pole multi-pole single pole multi-pole

_

Poles Poles Poles

DIMENSIONS

single pole multi-pole

DIN Modules

32A

63A 100, 125A

DIMENSIONS

Poles

25-100 types
AC, A, AC-S
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For Final Circuits in Industrial
and Commercial Buildings

TERASAKI ELECTRIC CO., LTD.
Head Office: 7-2-10 Hannancho, Abenoku

Osaka, Japan

Circuit Breaker Division: 7-2-10 Kamihigashi, Hiranoku

Osaka, Japan

Telephone: 81-6-6791-9323

Fax: 81-6-6791-9274

Email: int-sales@terasaki.co.jp

http://www.terasaki.co.jp/

TERASAKI ELECTRIC (EUROPE) LTD.
80 Beardmore Way, Clydebank Industrial Estate

Clydebank, Glasgow, G81 4HT, Scotland (UK)

Telephone: 44-141-941-1940

Fax: 44-141-952-9246

Email: marketing@terasaki.co.uk

http://www.terasaki.com/

TERASAKI ITALIA s.r.l.
Via Ambrosoli, 4A-20090 Rodano, Milano, Italy

Telephone: 39-02-92278300

Fax: 39-02-92278320

Email: info@terasaki.it

http://www.terasaki.it/

TERASAKI ESPAÑA S.A.U.
Pol. Ind. Coll de Manya, Galileu Galilei, 19-21, 08403

Granollers, Barcelona, Spain

Telephone: 34-93-879-60-50

Fax: 34-93-870-39-05

Email: terasaki@terasaki.es

http://www.terasaki.es/

TERASAKI SKANDINAVISKA AB
Box 2082, SE-128 22 Skarpnäck, Sweden

Telephone: 46-8-556-282-30

Fax: 46-8-556-282-39

Email: info@terasaki.se

http://www.terasaki.se

TERASAKI CIRCUIT BREAKERS (S) PTE. LTD.
9 Toh Guan Road East 03-01 Alliance Building

Singapore 608604

Telephone: 65-6425-4915

Fax: 65-6425-4351

Email: tecs@pacific.net.sg

TERASAKI ELECTRIC (M) SDN, BHD.
Lot 3, Jalan 16/13D, 40000 Shah Alam, Selangor Darul

Ehsan, Malaysia

Telephone: 60-3-5549-3820

Fax: 60-3-5549-3960

Email: terasaki@terasaki.com.my

TERASAKI DO BRASIL LTDA.
Rua Cordovil, 259-Parada De Lucas, 21250-450

Rio De Janeiro-R.J., Brazil

Telephone: 55-21-3301-9898

Fax: 55-21-3301-9861

Email: terasaki@terasaki.com.br

http://www.terasaki.com.br

TERASAKI ELECTRIC (CHINA) LTD.
72 Pacific Industrial Park, Xin Tang Zengcheng,

Guangzhou 511340, China

Telephone: 86-20-8270-8556

Fax: 86-20-8270-8586

Email: terasaki@public.guangzhou.gd.cn

TERASAKI ELECTRIC GROUP SHANGHAI
REPRESENTATIVE OFFICE
Room No. 1405-6, Tomson Commercial Building

710 Dong Fang Road, Pudong, Shanghai, 200122, China

Telephone: 86-21-58201611

Fax: 86-21-58201621

Email: terasaki@vip.163.com

Ratings and specifications are subject to change without notice.

CAT REF. 10-P64EU

Safety and protection are the prime

purposes of Terasaki products. Our range

of DIN Modular Protection products covers

ratings from 0.5A to 125A and includes:

-Circuit breakers for overload and short-

circuit protection

-Residual current devices for the

prevention of electric shock and fires

-Circuit breakers combining overload,

short-circuit and residual current protection

With more than 500 items in the range,

there is a solution for most applications.

Padlock
Suitable for locking TD3 M06, TD3 M10, TD3 XA miniature circuit breakers in the open or closed
positions. Suitable for locking TD31P1M miniature circuit breakers in the open position only.
Accepts two padlocks with hasp diameter up to 4.75mm, or three packlocks with hasp diameter up
to 3mm. The miniature circuit breaker may be mounted, or removed from the DIN rail with the
padlock in position.

Accessories for TD3 M06, TD3 M10, TD3 XA, TD3RCCB
A Auxiliary contact, 1NO, 1NC. 6A, 230V AC . Not suitable for TD3RCCB
B Alarm contact, 1NO, 1NC. 6A, 230V AC . Not suitable for TD3RCCB
C RCCB switch. Combined auxiliary contact (1NO, 1NC. 6A, 230V AC) + Alarm contact (1NO, 1NC. 6A, 230V AC)
D Shunt trip. RCCB switch (C) must be fitted before fitting the shunt trip to the TD3RCCB
E Undervoltage trip. RCCB switch (C) must be fitted before fitting the undervoltage trip to the TD3RCCB
G Overvoltage trip. Rated voltage, Un, 230V AC. Opens the circuit breaker if supply voltage exceeds 280V AC. RCCB switch (C)

must be fitted before fitting the overvoltage trip to the TD3RCCB

Accessory Combinations
TD3 M06, TD3 M10, TD3 XA: auxiliary contact + alarm contact + (shunt trip or undervoltage trip or overvoltage trip)
TD3RCCB: RCCB switch + (shunt trip or undervoltage trip or overvoltage trip)

Residual Current Block for
TD3 M06, TD3 M10
Function: detection and interruption of earth leakage current
Application: Mechanically coupled to miniature circuit breaker

ACCESSORIES

Handle for TD3 ICP

In = 63A maximum

30mA 300mA 1000mA

2 Types AC, A Types AC, A

4 Types AC, A Types AC A, STypes AC, A

DIN Modules

A B C D E F G

2

4

Rotary handle clips onto TD3 ICP miniature circuit
breakers, and operates the device from outside the door.
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2.5  Critec DAR 275V  

Page 287 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



 

2.5 
 
 
 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 

Equipment Type: 
 
 

Surge Reduction Filter 

Location: 
 
 

 

Model Numbers: 
 
 

DAR-275V 

Manufacturer: 
 
 

Critec 

Supplier: 
 
 
 
 
 

Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD 4059 
 
Ph:   07 3356 0577 
Fax: 07 3356 1432 
Web: www.ecoptions.com.au 
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DINLINE ALARM RELAY (DAR)

INSTALLATION INSTRUCTIONS

www.erico.com  Page 1 of 2   
 

                    

1.  PREPARATION

DANGER:  Electrical shock or burn hazard.
Installation of this device should only be made 
by qualified personnel. Failure to lockout

electrical power during installation or maintenance can 
result in fatal electrocution or severe burns. Before
making any connections be sure that power has been 
removed from all associated wiring, electrical panels, 
and other electrical equipment.

CAUTION NOTES:
1. The installation of this device should follow all

applicable electrical codes, such as the National
Electrical Code.

2. Check to make sure line voltage does not exceed 
DAR275V voltage ratings.

3. Follow all instructions to ensure correct and safe
operation.

4. Do not attempt to open or tamper with the DAR in 
any way as this may compromise performance and 
will void warranty. No user serviceable parts are
contained.

2.  INTRODUCTION 

Selected DSD, TDS & TDF DINLINE Surge Protection 
Devices include status monitoring circuits which provide visual 
status display of device capacity. They may also provide a low 
voltage opto-coupler alarm output circuit that can be connect to 
the DAR to provide potential free (Form C) change-over 
contacts. The DAR alarm contacts may be used to provide 
output to external alarm systems or remote monitoring circuits. 

One DAR can be used per DSD/TDS/TDF opto-coupler alarm 
or up to 16 DSD opto-coupler alarms can be connected in 
series to the one DAR to provide a common output. It is 
recommended that the DAR be powered from the same 
power circuit that feeds the device(s) being monitored, 
however the DAR can be powered from other circuits. This 
allows for example, one DAR unit to be connected to separate 
SPDs that are protecting a three phase circuit. 

 

Note. Depending upon the usage of the DAR output contacts, 
failure of power to the DAR may be interpreted as a failure of 
one or more of the SPDs being monitored. Visual inspection 
of the DAR and SPDs status displays would determine this. 

3.  MOUNTING 

The DAR is designed to clip to 35mm (top hat) DIN rails 
(standard EN50022). Unless otherwise mechanically 
restrained, use horizontal DIN rails with the DAR module 
spring clips to the bottom and the label text the correct way up. 

NOTE: The DAR must be installed in an enclosure or panel 
that: 

• prevents the DAR temperature from exceeding 

131°F (55°C)

• provides adequate electrical and safety protection

• prevents the ingress of moisture and water

• allows DAR status indicators to be inspected

4.  ELECTRICAL CONNECTION
The interconnecting wiring should: 

 be of size #10 to #14 AWG (2.5mm² to 6mm²) solid or 
stranded conductor.  

 The wire insulation should be stripped back 5/16" (8mm).   

 NOTE: Do not use greater than 9inlbs (1Nm) of torque 
when tightening the terminals.  

CONNECTION TO TELECOMMUNICATIONS NETWORKS

The DAR is approved for use in Australia where the alarm 
contacts may be connected to private lines or building cabling 
associated with the telecommunications network. NO direct 
connection to the public switched network should be made. 

MODEL NUMBER
DAR 275V
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DINLINE ALARM RELAY

INSTALLATION INSTRUCTIONS

www.erico.com Page 2 of 2 Doc: HBCR1681,  Rev: 1  
 

5.  INTERCONNECTION

When connecting the DAR to a single opto-coupler output the 
+ terminal of the SPD should connect to the + terminal on the 
DAR. The – terminal should connect to the -- terminal. 
 

To transient
protected
equipment

To remote alarm circuit

DSD 2S/2T

N EPh

DAR

NPh

Voltage free contacts

Opto-coupler output  

+/- terminal connections are polarity sensitive. Do not reverse. 

 

When connecting the DAR to multiple opto-couplers the opto-
couplers should be connected in series with + terminal of one 
connected to the – terminal of the next. The DAR + terminal 
should connect to + SPD terminal at one end of the series 
connection and the – DAR terminal connect to the – SPD 
terminal at the other end of the series connection. 
 

Up to 16 connections per DAR module

N EPh N EPh

DAR

NPh

Voltage free contacts

 

+/- terminal connections are polarity sensitive. Do not reverse. 

 

5.  STATUS INDICATION

Normal(green) indicator OFF
Red indicator ON
Relay is de-energised
Power is supplied

Normal(green) indicatorOFF
Red indicator OFF
Relay is de-energised
Power is OFF

Normal

4Fault

6

8

Normal

4Fault

6

8

DSDin alarm mode or power
to DSD has been removed

Power to DAR removed
Protection status unknown

DISPLAY

EXPLANATION

Normal

Fault
6

4

8

Normal(green) indicator ON
Red indicator OFF
Relay is energised
Power is supplied

Normal operation

Protection OperationalSTATUS Protection Alarm Fault Mode

 

 

6.  FUSING AND ISOLATION

Overcurrent protection must be installed in the upstream circuit 
of the power supply to the DAR to provide protection to the 
unit itself and the wiring in case of fault conditions. 

The fuse rating should be based on the wiring size used to 
connect to the DAR Ph & N terminals. Australian regulations 
AS3000-1991, Table B2 specifies the following upstream 
protection for single phase circuits, unenclosed in air. 

 

Cable Size HRC Fuse or CB Rewirable Fuse

1.5mm2   16A   12A 

2.5mm2   20A   16A 

4mm2   25A   20A 

6mm2   32A   25A 

 

Where overcurrent protection of the appropriate rating or 
smaller is already fitted in the upstream circuit, overcurrent 
protection at the DAR will not be required 

6.  MAINTENANCE & TESTING 

Before removing a DAR unit from service, ensure that the 
power has been removed. Maintenance, testing and 
replacement should only be undertaken by qualified personnel. 

Testing of a DAR unit which is connected to a fully functional 
DSD unit can be accomplished by removing power to the DSD 
only. The DAR Status indication and output contacts should 
alter from the Normal to Fault condition.  

Testing of the DAR unit alone may be accomplished by 
disconnecting the + / -connections to the unit. When power is 
applied the DAR “Fault” Status Indicator should be illuminated. 
By connecting the + / - terminals together, the “Normal” Status 
Indicator should be illuminated. The output contacts should 
alter to the appropriate state.  

7.  USE OF OTHER INTERFACES 

Only DAR units are recommended for the interfacing of 
equipment to the DSD, TDS & TDF opto-coupler alarm output 
circuit(s). The direct connection of other equipment to these 
opto-coupler alarm outputs may not provide sufficient isolation 
or exceed the opto-coupler specifications. This may damage 
the SPD and/or the connected equipment. Warranty may be 
voided under such circumstances.  

NOTE: In connecting to the SPD opto-coupler alarm
output(s), do not reverse the +/- connections as
damage may occur LNE

( 4 - 6 m m )B u n d l e / t w i s tt o g e t h e r

Supply

Keep as  short a s  p r a c t i c a l

S e e  s e c t i o n  8f o r  f u s i n g  d e t a i l s

NL
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(1) Opto-coupler output can be connected to DINLINE Alarm Relay (DAR275V) to provide Form C dry contacts.

*STATUS SENSE

*

WARNING
ERICO products shall be installed and used only as indicated in ERICO’s product instruction sheets and training materials. Instruction sheets are 
available at www.erico.com and from your ERICO customer service representative. Improper installation, misuse, misapplication or other failure 
to completely follow ERICO’s instructions and warnings may cause product malfunction, property damage, serious bodily injury and death.

 Copyright ©2008 ERICO International Corporation. All rights reserved.
CADDY, CADWELD, CRITEC, ERICO, ERIFLEX, ERITECH, and LENTON are registered trademarks of ERICO International Corporation.

www.erico.com

ANSI is a registered trademark of the American National Standards Institute. IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers, 
Incorporated. NEMA is a registered trademark of the National Electrical Manufacturers Association. UL is a registered trademark of Underwriters Laboratories, Inc.

  

Features

The TDF series has been specifi cally designed 
for process control applications to protect the 
switched mode power supply units on devices 
such as PLC controllers, SCADA systems and 
motor controllers. Units are UL® Recognized 
and available for 3A, 10A and 20A loads and 
suitable for 110-120V ac/dc and 220-240Vac 
circuits.

The TDF is a series connected, single phase 
surge fi lter providing an aggregate surge 
capacity of 50kA (8/20μs) across L-N, L-PE, 
and N-PE. The low pass fi lter provides up to 
65dB of attenuation to voltage transients. 
Not only does this reduce the residual 
let-through voltage, but it also helps 
further reduce the steep voltage rate-of-rise 
providing superior protection for sensitive 
electronic equipment.

•  CRITEC® Transient 
Discriminating 
(TD) Technology 
provides increased 
service life

•  In-line series 
protection

•  High effi ciency 
low pass sine wave 
fi ltering – ideal 
for the protection 
of switched mode 
power supplies

•  Three modes of 
protection: L-N, 
L-PE & N-PE

•  35 mm DIN rail 
mount – simple 
installation

•  LED status 
indication and 
opto-isolated 
output – for 
remote status 
monitoring

•  CE, UL® 1449 
Ed. 3 Listed

CRITEC® Transient Discriminating Filter

TDF

  L
IN

E

Model TDF3A120V TDF3A240V TDF10A120V TDF10A240V TDF20A120V TDF20A240V
Item Number for Europe 700001 700002 700003 700004 700005 700006
Nominal Voltage, Un 110-120 V 220-240 V 110-120 V 220-240 V 110-120 V 220-240 V
Distribution System TN-C-S, TN-S
Max Cont. Operating 
Voltage, Uc

170VAC 340VAC 170VAC 340VAC 170VAC 340VAC

Stand-off Voltage 240V 400V 240V 400V 240V 400V
Frequency 0-60Hz 50/60Hz 0-60Hz 50/60Hz
Max Line Current, IL 3 A 10 A 20 A
Operating Current @ Un 135 mA 250 mA 240 mA 480 mA 240 mA 480 mA
Max Discharge Current, 
Imax

10kA 8/20μs N-PE
20kA 8/20μs L-N
20kA 8/20μs L-PE

Protection Modes All modes protected
Technology In-line series low pass sine wave fi lter

TD Technology

Voltage Protection Level, 
Up

500V @ 500A
250V @ 3kA

700V @ 500A
600V @ 3kA

500V @ 500A
250V @ 3kA

700V @ 500A
600V @ 3kA

500V @ 500A
250V @ 3kA

700V @ 500A
600V @ 3kA

Filtering -62dB @ 100kHz -65dB @ 100kHz -53dB @ 100kHz
Status Green LED. On=Ok. Isolated opto-coupler output
Dimensions H x D x W: 
mm (in)

90 x 68 x 72 
(3.54 x 2.68 x 2.83)

90 x 68 x 144 
(3.54 x 2.68 x 5.67)

Module Width 4 M 8 M
Weight:  kg (lbs) 0.7 (1.54) 1.48 (3.25) 1.57 (3.46)
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA®-1)
Connection 1 mm² to 6 mm² (#18AWG to #10)
Mounting 35 mm top hat DIN rail
Back-up Overcurrent 
Protection

3A 10A 20A

Temperature -35°C to 55°C (-31°F to 131°F)
Humidity 0% to 90%
Approvals C-Tick, CE (NOM 3A, 120V), CSA 22.2, UL® 1283, 

UL® 1449 Ed 3 Recognized Component Type 2
Surge Rated to Meet ANSI®/IEEE® C62.41.2 Cat A, Cat B, Cat C
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WARNING
ERICO products shall be installed and used only as indicated in ERICO’s product instruction sheets and training materials. 
Instruction sheets are available at www.erico.com and from your ERICO customer service representative. Improper installation, 
misuse, misapplication or other failure to completely follow ERICO’s instructions and warnings may cause product malfunction, 
property damage, serious bodily injury and death.

 Copyright ©2008 ERICO International Corporation. All rights reserved.
CADDY, CADWELD, CRITEC, ERICO, ERIFLEX, ERITECH, and LENTON are registered trademarks of ERICO International Corporation.

www.erico.com

E817S-WWEN       E800LT07WWEN       00813.6M8

ANSI is a registered trademark of the American National Standards Institute. IEEE is a registered trademark the Institute 
of Electrical and Electronics Engineers, Incorporated. NEMA is a registered trademark the National Electrical Manufacturers 
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The “two port” DSF series has been specifi cally 
designed for process control applications to protect 
the switched mode power supply units on devices 
such as PLC controllers, SCADA systems and motor 
controllers. The 30V unit is suitable for 12V and 
24Vac/dc signaling and control systems.

The 6A DSF series incorporates a space effi cient, low 
pass, series fi lter which provides attenuation to high 
frequency interference. The larger 20A model provides 
status indication and a higher surge rating, making 
this ideal for the protection of higher risk equipment.

•  In-line series 
protection

•  EMI/RFI noise 
fi ltering – protects 
against industrial 
electrical noise

•  Compact design 
– fi ts into motor 
control and 
equipment panels

•  Three modes of 
protection: L-N, 
L-PE & N-PE

•  35 mm DIN rail 
mount – simple 
installation

•  LED power 
indicator

CRITEC® Dinline Surge Filter

  DSF

Model DSF6A30V DSF6A150V DSF6A275V DSF20A275V
Item Number for Europe 702090 701000 701030 701020
Nominal Voltage, Un 24 110-120 V 220-240 V
Distribution System 1Ph 2W+G
System Compatibility TN-S, TN-C-S

Max Cont. Operating Volt-
age, Uc

30VAC, 38VDC 150VAC 275VAC

Frequency 0-60Hz 50/60Hz
Max Line Current, IL 6 A 20 A
Operating Current @ Un 7 mA

Max Discharge Current, Imax 4kA 8/20μs 16kA 8/20μs 15kA 8/20μs L-N
15kA 8/20μs L-PE
25kA 8/20μs N-PE

Protection Modes All modes protected

Technology In-line series fi lter
MOV

Voltage Protection Level, Up 110V @ 3kA 400V @ 3kA 750V @ 3kA 710V @ 3kA
Filtering -3dB @ 300kHz -3dB @ 62kHz
Status LED power indicator Status indicator

Dimensions H x D x W:  
mm (in)

90 x 68 x 36 
(3.54 x 2.68 x 1.42)

90 x 68 x 72 
(3.54 x 2.68 x 2.83)

Module Width 2 M 4 M
Weight:  kg (lb) 0.2 (0.441) 0.7 (1.543)
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1)
Connection 1 mm² to 6 mm² (#18AWG to #10AWG)
Mounting 35 mm top hat DIN rail
Back-up Overcurrent 
Protection

6A 20A

Temperature -35°C to 55°C (-31°F to 131°F)
Humidity 0% to 90%
Approvals C-Tick, CE, NOM, UL® 1449 Ed 3 

Recognized Component Type 2
C-Tick, CE

Surge Rated to Meet ANSI®/IEEE® C62.41.2 Cat A, Cat B
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2.6 
 
 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Surge Filter Alarm Relay 

Location: 
 
 

 

Model Numbers: 
 
 

TDF-10A-240V  

Manufacturer: 
 
 

Critec 

Supplier: 
 
 
 
 
 

Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD 4059 
 
Ph:   07 3356 0577 
Fax: 07 3356 1432 
Web: www.ecoptions.com.au 
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TRANSIENT DISCRIMINATING FILTER

INSTALLATION INSTRUCTIONS

www.erico.com  Page 1 of 2 

                    

1.  PREPARATION
DANGER:  Electrical shock or burn hazard.
Installation of this Transient Voltage Surge
Suppressor should only be made by qualified 

personnel. Failure to lockout electrical power during
installation or maintenance can result in fatal
electrocution or severe burns. Before making any
connections to this electrical panel be sure that power 
has been removed from all associated wiring, electrical 
panels, and other electrical equipment.

CAUTION NOTES:
1. The installation of this Surge Protector should

follow all applicable electrical codes, such as the 
National Electrical Code, or the Canadian Electrical 
Code.

2. Check to make sure line voltage does not exceed 
Surge Protector voltage requirement.

3. Prior to installation ensure that the TDF is of the
correct voltage, current, and frequency rating for
your application.

4. The earth terminal must be connected to a low
impedance earth (< 10 ohms) for correct operation.

5. Do not perform a “Flash Test” or use a Mega-Ohm
Meter (Megger) to test circuits that are protected
with TDF modules. Damage may occur to the TDF 
modules.

6. Follow all instructions to ensure correct and safe
operation.

7. Do not attempt to open or tamper with the TDF units 
in any way as this may compromise performance 
and will void warranty.

2.  INTRODUCTION 

Transient Discriminating Filters (TDF) are packaged in “DIN 43 
880” profile enclosures for simple installation onto 35mm DIN 

rails. They can be selected for use on distribution systems with 
nominal RMS voltages of 120Vac or 240Vac at frequencies of 
50/60Hz. The 120Vac unit also operates on nominal 125Vdc 
supplies.  

3. QUICK INSTALLATION OVERVIEW
Install in the following manner: 
1.  Ensure that power is removed from the area and the 

circuits that will be connected. 
2.  Snap lock the TDF module to the DIN rail. 
3.  Install the appropriate upstream overcurrent protection. 
4.  Connect wiring to the indicated i/p and o/p terminals. 
5.  Apply power and observe correct operation of the Status 

Indication, and alarm facilities if provided - see Section 
11. 

4.  PROTECTION CONCEPTS

To optimize effectiveness of the TDF protection, the 
unprotected and protected wiring should be separated. Wiring 
from the exposed transient source to the TDF should be 
considered unprotected and kept approximately 12" (300mm) 
from all other wiring wherever possible. Wiring on the 
equipment side of the TDF should be considered protected. 

The separation of protected and unprotected wiring is 
recommended to minimize the risk that transients conducted 
on unprotected wiring may cross couple onto protected 
circuits, and diminish the level of protection available from the 
TDF module. 

The terminals on the TDF module are labeled “INPUT/LINE” 
(unprotected side) and “OUTPUT/LOAD” (protected side) 
assuming that the source of the transients is on the input side 
of the TDF module. 

For applications where the transient source is on the load side 
of the TDF module, the TDF should be reverse connected 
with the INPUT/LINE terminals connected to the load side, 
toward the source of the transients. 

MODEL NUMBER
TDF-3A-120V

TDF-10A-120V
TDF-20A-120V
TDF-3A-240V

TDF-10A-240V
TDF-20A-240V
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TRANSIENT DISCRIMINATING FILTER
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5.  MOUNTING

TDFs are designed to clip to 35mm DIN rails (standard 
EN50022). Unless otherwise mechanically restrained, use 
horizontal DIN rails with the TDF module spring clips to the 
bottom and the label text the correct way up. 

NOTE: TDFs must be installed in an enclosure or panel that:
• prevents the TDF unit temperature from exceeding 

122°F (50°C)
• provides adequate electrical and safety protection
• prevents the ingress of moisture and water
•  allows TDF status indicators to be inspected

6.  GROUND FAULT CIRCUIT INTERRUPTION (GFCI)

Where GFCI protectors (RCDs/ELCBs) are used, it is 
preferable that the TDF modules be installed prior to these 
devices (i.e. upstream). If this is not done, nuisance tripping of 
the GFCIs may occur during transient activity. 

7.  CONDUCTOR TERMINATION

Each TDF terminal is designed to accept wire sizes from 10 to 
18 AWG (1.5mm² to 6mm²) solid or stranded conductor. The 
wire insulation should be stripped back 5/16" (8mm).  

NOTE: Do not use greater than 9inlbs (1Nm) of torque when 
tightening the terminals. For UL compliance, where two
wires may need to be terminated into one terminal, the
permissible wire size is 18AWG each. 

8.  FUSING AND ISOLATION

Overcurrent protection must be installed in the upstream circuit 
of every TDF to provide protection to the unit itself, the load 
and the wiring in case of fault situations. The current rating of 
the breaker or fuse used should be determined according to 
below. However, the current rating should be less than the 
rating of the wiring. For example, if a 20A TDF were installed in 
a circuit with wiring that can carry 15A, then a 15A overcurrent 
device must be installed upstream to protect both the TDF and 
wiring from overload. 

MAX FUSE SIZES: TDF RATING  FUSE RATING 
 3A 4A

10A 10A
20A 20A

9.  STATUS INDICATION

TDF modules have a single Status Indicator on the front panel. 
When power is applied and full surge capacity is available, the 
Status Indicator will be illuminated. Should power be applied 
and the indicator fail to illuminate, the TDF should be replaced, 
as optimum protection is no longer provided. 

10.  MAINTENANCE & TESTING

Before removing a TDF module from service, ensure that the 
power has been removed from the module. Replacement of a 

TDF module should only be undertaken by qualified 
personnel. 
NOTE: TDF units should be inspected periodically, and also 
following any periods of lightning or transient voltage
activity. Check the Status Indicator and replace the module if 
it is not illuminated as detailed in Section 9 STATUS
INDICATION.

11.  DINLINE ALARM RELAY (DAR)

The TDF status monitoring circuit which provides the visual 
Status Indicator, also provides a low voltage opto-coupler 
alarm output circuit. Should voltage free alarm contacts be 
required, the ERICO Inc, DINLINE ALARM RELAY (DAR) 
should be used.

The DAR module provides a fully isolated dry contact alarm 
output. One DAR can be used per TDF, or up to 16 TDFs can 
be connected in series to one DAR to provide a common dry 
contact alarm output. 

Ensure that the voltage rating of the alarm wiring is rated in 
accordance with the other voltages present in the equipment. 
This would normally be the same voltage rating as that used 
for the TDF module input wiring. 

It is recommended that the DAR unit be powered from the 
output/load side of the TDF being monitored, however the 
DAR can be powered from other circuits. This allows for 
example, one DAR unit to be connected to separate TDFs 
which are protecting a three phase circuit.  

NOTE: Depending upon the usage of the DAR output
contacts, failure of power to the DAR may be interpreted as a 
failure of one or more TDFs. Visual inspection of the DAR 
and TDF Status Indicator is required to clarify this situation.

12.  USE OF OTHER INTERFACES

ERICO, Inc. DAR units are recommended for the interfacing 
of equipment to the TDF opto-coupler alarm output circuit. The 
direct connection of other equipment to the TDF opto-coupler 
alarm output circuit may not provide sufficient isolation or 
exceed the opto-coupler specifications. This may damage the 
TDF and/or the connected equipment. Warranty may be 
voided under such circumstances. However, the specifications 
for TDF alarm output has been provided for those who desire 
to use the TDF opto-coupler output directly. 

The TDF alarm opto-coupler output is available on terminals 3 
and 5. Terminal 3 is the positive and 5 is the negative side. 
This output is an open collector transistor output of the opto-
coupler. When the opto-coupler is driven on, it should be 
arranged to have 2mA flowing through it. For use with 24Vdc 
circuits, a 12k current limiting burden resistor is required. For 
use with 12Vdc circuits, a 5.6k current limit resistor is 
required. For use with 5Vdc circuits, a 2.2k current limit 
resistor is required. 

NOTE: In connecting to the TDF opto-coupler alarm output, 
do not reverse the +/- connections or exceed the maximum 
permissible ratings (30Vdc) as damage may occur.
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2.7 

 
 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Surge Diverter 

Location: 
 
 

 

Model Numbers: 
 
 

TDS1100-2SR-277 

Manufacturer: 
 
 

Critec 

Supplier: 
 
 
 
 
 

Energy Correction Options 
PO Box 431 
Kelvin Grove, QLD 4059 
 
Ph:   07 3356 0577 
Fax: 07 3356 1432 
Web: www.ecoptions.com.au 
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TDS
CRITEC® Transient Discriminating 

Surge Diverters
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The stress, which an SPD will experience under surge 

conditions, is a function of many complex and interrelated 

parameters. These include:

-  Location of the SPD(s) within the structure – are they 

located at the main distribution board or within the  

facility at secondary board, or even in front of the 

end-user equipment?

-  Method of coupling the lightning strike to the facility – 

for example, is this via a direct strike to the structures 

LPS, or via induction onto building wiring due to a  

nearby strike?

-  Distribution of lightning currents within the structure – 

for example, what portion of the lightning current enters 

the earthing system and what remaining portion seeks 

a path to remote grounds via the power distribution 

system and equipotential bonding SPDs?  

-  Type of power distribution system – the distribution 

of lightning current on a power distribution system is 

strongly influenced by the grounding practice for the 

neutral conductor. For example, in the TN-C system with 

its multiple earthed neutral, a more direct and lower 

impedance path to ground is provided for lightning 

currents than in a TT system.

-  Additional conductive services connected to the facility 

–  these will carry a portion of the direct lightning 

current and therefore reduce the portion which flows 

through the power distribution system via the lightning 

equipotential bonding SPD. 

-  Type of waveshape – it is not possible to simply consider 

the peak current which the SPD will have to conduct, 

one also has to  consider the waveshape of this surge. It 

is also not possible to simply equate the areas under the 

current-time curves (also referred to as the action integral) 

for SPDs under different waveshapes. 

Many attempts have been made to quantify the electrical 

environment and “threat level” which an SPD will 

experience at different locations within a facility. The 

new IECSM standard on lightning protection, IEC 62305-4 

“Protection against lightning - Part 4: Electrical and 

electronic systems within structures” has sought to address 

this issue by considering the highest surge magnitude 

which may be presented to an SPD based on the lightning 

protection level (LPL) being considered. For example, this 

standard postulates that under a LPL I the magnitude of a 

direct strike to the structure’s LPS may be as high as 200kA 

10/350. While this level is possible, its statistical probability 

of occurrence is approximately 1%. In other words, 99% 

of discharges will be less than this postulated 200 kA peak 

current level. 

An assumption is made that 50% of this current is 

conducted via the building’s earthing system, and 50% 

returns via the equipotential bonding SPDs connected to 

a three wire plus neutral power distribution system. It is also 

assumed that no additional conductive service exists. This implies 

that the portion of the initial 200 kA discharge experienced by 

each SPD is 25 kA. 

Simplified assumptions of current dispersion are useful in 

considering the possible threat level, which the SPD(s) may 

experience, but it is important to keep in context the assumptions 

being made. In the example above, a lightning discharge of 

200kA has been considered. It follows that the threat level to 

the equipotential bonding SPDs will be less than 25kA for 99% 

of the time. In addition, it has been assumed that the waveshape 

of this current component through the SPD(s) will be of the 

same waveshape as the initial discharge, namely 10/350, while 

in reality the waveshape have been altered by the impedance of 

building wiring, etc. 

Many standards have sought to base their considerations on 

field experience collected overtime. For example, the IEEE® guide 

to the environment C62.41.1 and the recommended practice 

C62.41.2 present two scenarios of lightning discharge and 

different exposure levels under each of these depending on the 

location where the SPD is installed. In this standard, Scenario II 

depicts a direct strike to the structure, while Scenario I depicts 

a nearby strike and the subsequent conducted current into a 

structure via power and data lines. The highest surge exposure 

considered feasible to an SPD installed at the service entrance to a 

facility under Scenario I is 10kA 8/20, while under Scenario II it is 

considered to be 10kA 10/350 (exposure Level 3).

From the above, it is apparent that the selection of the 

appropriate surge rating for an SPD depends on many complex 

and interconnected parameters. When addressing such 

complexities, one needs to keep in mind that one of the more 

important parameters in selecting an SPD is its limiting voltage 

performance during the expected surge event, and not the 

energy withstand which it can handle.

Surge Protection And Surge Ratings

Shielded
Room

LPZ 2

LPZ 0BLPZ 0A

LPZ 1

Lightning terminal 
collection volume LPZ 0A

Protection zones defined by specific product application.

2
Page 300 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



Advanced Technologies – The ERICO
®
 Advantage

Transient Discriminating Technology

To meet the fundamental requirements of performance, longer 

service life and greater safety under real world conditions, ERICO 

has developed Transient Discriminating (TD) Technology. 

This quantum leap in technology adds a level of “intelligence” 

to the Surge Protection Device enabling it to discriminate 

between sustained abnormal over-voltage conditions and true 

transient or surge events. Not only does this help ensure safe 

operation under practical application, but it also prolongs the life 

of the protector since permanent disconnects are not required 

as a means of achieving internal over-voltage protection. 

Traditional Technologies

Conventional SPD technologies utilize metal oxide varistors and/

or silicon avalanche diodes to clamp or limit transient events. 

However, these devices are susceptible to sustained 50/60Hz 

mains over-voltage conditions which often occur during faults 

to the utility system. Such occurrences present a significant 

safety hazard when the suppression device attempts to clamp 

the peak of each half cycle on the mains over-voltage. This con-

dition can cause the device to rapidly accumulate heat and in 

turn fail with the possibility of inducing a fire hazard.

The Core of TD Technology

The secret to ERICO’s Transient Discriminating Technology is its 

active frequency discrimination circuit. This patented device can 

discriminate between a temporary over-voltage (TOV) condition 

and a very fast transient, which is associated with lightning or 

switching-induced surges. When the transient frequencies are 

detected, the patented Quick-Switch within TD activates to 

allow the robust protection to limit the incoming transient. The 

frequency discriminating circuit that controls the Quick-Switch 

helps ensure that the SPD device is immune to the effects of a 

sustained 50 or 60Hz TOV. This allows the device to keep operat-

ing, in order to help provide safe and reliable transient protection, 

even after an abnormal over-voltage condition has occurred.

Meeting & Exceeding UL® Standards

The CRITEC® range of surge protection devices from ERICO® 

employing TD Technology has been specifically designed to 

meet and exceed the new safety requirements of UL 1449 

Edition 3. To meet the abnormal over-voltage testing of UL 

1449 Edition 3, many manufacturers of SPD devices have incor-

porated fuse or thermal disconnect devices which permanently 

disconnect all protection from the circuit during an over-voltage 

event. Transient Discriminating Technology on the other hand 

will allow the SPD device to experience an abnormal over-

voltage up to twice its nominal operating voltage and still 

remain operational even after this event! This allows the 

device to help provide safe, reliable and continuous protection 

to your sensitive electronic equipment. TD Technology is 

especially recommended for any site where sustained 

over-voltages are known to occur, and where failure of 

traditional SPD technologies cannot be tolerated. 

The UL 1449 testing standard addresses the safety of an SPD 

device under temporary and abnormal overvoltage conditions, but 

does not specifically mandate a design that will give a reliable, 

long length of service in the real world. Specifically, UL 1449  

tests that the SPD remains operational at 10% above nominal 

supply voltage, allowing SPD manufacturers to design products 

that permanently disconnect just above that. Most reputable 

manufacturer’s designs allow for up to a 25% overvoltage, 

while ERICO’s TD Technology gives even greater overhead.

1.  Transient
    Impluse

1.  Transient
    Impluse

2.  Substantial
    Over-voltage

Traditional Technology Active TD Technology

Typical Supply Problems

TD TECHNOLOGY PROVIDES 
CONTINUED PROTECTION - 

EVEN AFTER OVER-VOLTAGES

Traditional Technology Response

TD Technology Solution

Clamping threshold
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4

  90 mm
(3.54”)

  68 mm
(2.68”)

  18 mm (0.71”)

TD

Model TDS1301TR150 TDS1301TR240
Item Number for Europe 702421 702422
Nominal Voltage, Un 120-150 VAC 220-240 VAC
Max Cont. Operating Voltage, Uc 170VAC 275VAC
Stand-off Voltage 230VAC 440VAC
Frequency 0-100Hz
Nominal Discharge Current, In 8kA 8/20μs per mode
Max Discharge Current, Imax 15kA 8/20μs L-N

15kA 8/20μs L-PE
Protection Modes L-G, L-N, N-G
Technology TD Technology with thermal disconnect
Short Circuit Current Rating, Isc 200kAIC
Back-up Overcurrent Protection 63AgL, if supply > 63A
Voltage Protection Level, Up 500V @ 3kA (L+N-G)

800V @ 3kA (L-N)
800V @ 3kA (L+N-G)
1500V @ 3kA (L-N)

Status N/O, N/C Change-over contact, 250V~/0.5A, max 1.5 mm² (#14AWG) terminals
Mechanical fl ag / remote contacts (R model only)

Module Width 1 M
Dimensions H x D x W:  mm  (in) 90 x 68 x 18 (3.54 x 2.68 x 0.71)
Weight:  kg  (lbs) 0.12 (0.26)
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1)
Connection 1 mm² to 6 mm² (#18AWG to #10AWG)

Line and Neutral Terminals 
≤25 mm² (#4AWG) stranded
≤35 mm² (#2AWG) solid
PE Terminal

Mounting 35 mm top hat DIN rail
Temperature -40°C to 80°C (-40°F to 176°F)
Humidity 0% to 90%
Approvals CE, IEC® 61643-1, UL® 1449 Ed 3 Recognized Component Type 2
Surge Rated to Meet ANSI®/IEEE® C62.41.2 Cat A, Cat B

IEC 61643-1 Class II
UL® 1449 Ed3 In 3kA mode

Replacement Module TDS130M150 TDS130M240
Replacement Module (Europe) 702432 702424

  Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result in the loss of capital 
outlays, such as computers and communications 
equipment, as well as consequential loss of revenue 
and profi ts due to unscheduled system down-time.

The TDS130 series of surge suppressors provide 
economical and reliable protection from voltage 
transients on power distribution systems. The TDS130 
is specifi cally designed for the protection of single 
phase power supplies within instrumentation and 
control applications. They are conveniently packaged 
for easy installation on 35 mm DIN rail within control 
panels.

CRITEC® TD technology helps ensure 
reliable and continued operation during 
sustained and abnormal over-voltage 
events. Internal thermal disconnect devices 
help ensure safe behavior at end-of life. A 
visual indicator fl ag provides user-feedback 
in the event of such operation. The 
TDS130 provides a set of optional voltage-
free contacts for remote signaling that 
maintenance is required.

The convenient plug-in module 
and separate base design facilitates 
replacement of a failed surge module 
without needing to undo installation 
wiring.

  •  CRITEC TD 
Technology with 
thermal disconnect 
protection

•  Compact package, 
modular DIN rail 
mounting for 
limited space 
requirements

•  Three modes of 
protection: L-N, 
L-PE & N-PE

•  Indication fl ags 
and voltage-free 
contacts provide 
remote status 
monitoring

•  Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module

•  15kA 8/20μs surge 
rating per mode

•  CE, UL® 1449 
Edition 3 Listed

  Features
  CRITEC® TDS Surge Diverter - TDS130 Series

  TDS130
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5

  18 mm (0.69”)

  68 mm
(2.68”)

  90 mm
(3.54”)

TD

  Features

Model TDS1501SR150 TDS1501SR240 TDS1501SR277 TDS1501SR560
Item Number for Europe 702404 702406 702407 702408
Nominal Voltage, Un 120-150 VAC 220-240 VAC 240-277 VAC 480-560 VAC
Max Cont. Operating Voltage, Uc 170VAC 275VAC 320VAC 610VAC
Stand-off Voltage 240VAC 440VAC 480VAC 700VAC
Frequency 0-100Hz
Short Circuit Current Rating, Isc 200kAIC
Back-up Overcurrent Protection 125AgL, if supply > 100A
Technology TD with thermal disconnect
Max Discharge Current, Imax 50kA 8/20μs
Nominal Discharge Current, In 25kA 8/20μs 20kA 8/20
Protection Modes Single mode (L-G, L-N or N-G)
Voltage Protection Level Up 400V @ 3kA

1.0kV @ In
700V @ 3kA
1.2kV @ In

800V @ 3kA
1.6kV @ In

1.8kV @ 3kA
2.4kV @ In

Status N/O, N/C Change-over contact, 250V~/0.5A, max 1.5 mm² (#14AWG) 
terminals
Mechanical fl ag / remote contacts (R model only)

Dimensions H x D x W:  mm  (in) 90 x 68 x 18 (3.54 x 2.68 x 0.69)
Module Width 1 M
Weight:  kg  (lbs) 0.12 (0.26)
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1)
Connection ≤25 mm² (#4AWG) stranded

≤35 mm² (#2AWG) solid
Mounting 35 mm top hat DIN rail
Temperature -40°C to 80°C (-40°F to 176°F)
Humidity 0% to 90%
Approvals CE, IEC® 61643-1, UL® 1449 Ed 3 Recognized Component Type 2
Surge Rated to Meet ANSI®/IEEE® C62.41.2 Cat A, Cat B, Cat C

ANSI®/IEEE® C62.41.2 Scenario II, Exposure 2, 50kA 8/20μs
IEC 61643-1 Class II
UL® 1449 Ed3 In 20kA mode

Replacement Module TDS150M150 TDS150M240 TDS150M277 TDS150M560

  Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result in the loss of capital 
outlays, such as computers and communications 
equipment, as well as consequential loss of revenue 
and profi ts due to unscheduled system down-time.

The TDS150 series of surge suppressors provide 
economical and reliable protection from voltage 
transients on power distribution systems. They are 
conveniently packaged for easy installation on 35 mm 
DIN rail within main distribution panelboards.

CRITEC® TD technology helps ensure reliable and 
continued operation during sustained and abnormal 
over-voltage events. Internal thermal disconnect 
devices help ensure safe behavior at end-of-life. A visual indicator fl ag provides user-
feedback in the event of such operation. As standard, the TDS150 provides a set of 
voltage-free contacts for remote signaling that maintenance is required.

The convenient plug-in module and separate base design facilitates replacement of a 
failed surge module without needing to undo installation wiring.

  •  CRITEC® TD 
Technology with 
thermal disconnect 
protection

•  Compact design 
fi ts into DIN 
distribution panel 
boards and motor 
control centers

•  35 mm DIN rail 
mount – DIN 43 880 
profi le matches 
common circuit 
breakers

•  Indication fl ags 
and voltage-free 
contacts provide 
remote status 
monitoring

•  Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module

•  50kA 8/20μs 
maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life

•  Available in various 
operating voltages 
to suit most common 
power distribution 
systems

•  CE, UL® 1449 
Edition 3 Listed

  CRITEC® TDS Surge Diverter - TDS150 Series

TDS150
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  68 mm
(2.68”)

  35 mm
(1.38”)

  90 mm
(3.54”)

TDTD

  Features

Model TDS11002SR150 TDS11002SR240 TDS11002SR277 TDS11002SR560
Item Number for Europe 702409 702411 702412 702413
Nominal Voltage, Un 120-150 VAC 220-240 VAC 240-277 VAC 480-560 VAC
Max Cont. Operating Voltage, Uc 170VAC 275VAC 320VAC 610VAC
Stand-off Voltage 240VAC 440VAC 480VAC 700VAC
Frequency 0-100Hz
Short Circuit Current Rating, Isc 200kAIC
Back-up Overcurrent Protection 125AgL, if supply > 100A
Technology TD with thermal disconnect
Max Discharge Current, Imax 100kA 8/20μs
Impulse Current, Iimp 12.5kA 10/350μs
Nominal Discharge Current, In 50kA 8/20μs 40kA 8/20μs
Protection Modes Single mode (L-G, L-N or N-G)
Voltage Protection Level, Up 400V @ 3kA

1.0kV @ 20kA
700V @ 3kA
1.2kV @ 20kA

800V @ 3kA
1.6kV @ 20kA

1.8kV @ 3kA
2.4kV @ 20kA

Status N/O, N/C Change-over contact, 250V~/0.5A, max 1.5 mm² (#14AWG) terminals
Mechanical fl ag / remote contacts (R model only)

Dimensions H x D x W:  mm  (in) 90 x 68 x 35 (3.54 x 2.68 x 1.38)
Module Width 2 M
Weight:  kg  (lbs) 0.24 (0.53)
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1)
Connection ≤25 mm² (#4AWG) stranded

≤35 mm² (#2AWG) solid
Mounting 35 mm top hat DIN rail
Temperature -40°C to 80°C (-40°F to 176°F)
Humidity 0% to 90%
Approvals CE, IEC® 61643-1, UL® 1449 Ed 3 Recognized Component Type 2
Surge Rated to Meet ANSI®/IEEE® C62.41.2 Cat A, Cat B, Cat C

ANSI®/IEEE® C62.41.2 Scenario II, Exposure 3, 100kA 8/20μs, 10kA 10/350μs
IEC 61643-1 Class I and Class II
UL® 1449 Ed3 In 20kA mode

Replacement MOV Module TDS150M150 TDS150M240 TDS150M277 TDS150M560

  Surges and voltage transients are a major cause of expensive 
electronic equipment failure and business disruption. Damage 
may result in the loss of capital outlays, such as computers and 
communications equipment, as well as consequential loss of 
revenue and profi ts due to unscheduled system down-time.

The TDS1100 series of surge suppressors provide economical 
and reliable protection from voltage transients on power 
distribution systems. They are conveniently packaged for 
easy installation on 35 mm DIN rail within main distribution 
panelboards.

CRITEC® TD technology helps ensure reliable and continued 
operation during sustained and abnormal over-voltage events. 
Internal thermal disconnect devices help ensure safe behavior 
at end-of-life. A visual indicator fl ag provides user-feedback 
in the event of such operation. As standard, the TDS1100 provides a set of voltage-free 
contacts for remote signaling that maintenance is due.

The convenient plug-in module and separate base design facilitates replacement of a 
failed surge module without needing to undo installation wiring.

  •  CRITEC® TD 
Technology with 
thermal disconnect 
protection

•  Compact design 
fi ts into DIN 
distribution panel 
boards and motor 
control centers

•  35 mm DIN rail 
mount – DIN 43 880 
profi le matches 
common circuit 
breakers

•  Indication fl ags 
and voltage-free 
contacts provide 
remote status 
monitoring

•  Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module

•  100kA 8/20μs 
maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life

•  Available in various 
operating voltages 
to suit most 
common power 
distribution systems

•  CE, UL® 1449 
Edition 3 Listed

  CRITEC® TDS Surge Diverter - TDS1100 Series

TDS1100
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TD TD TD

PE

N

  TDS50120/240

  TDS350TT

  TDS350TNC

  70 mm (2.76”)

  53 mm (2.07”)

  68 mm
(2.68”)

  68 mm
(2.68”)

  90 mm
(3.54”)

TDTD TD

TD TD TD

  Features

Model TDS350TNC150 TDS50120240 TDS350TNC277 TDS350TT150 TDS350TT277
Item Number for Europe 702414 702419 702417 702416 702418
Nominal Voltage, Un 120-150 VAC 240-277 VAC 120-150 VAC 240-277 VAC
Max Cont. Operating Voltage, Uc 170/295VAC 240/480VAC 320/536VAC 170/295VAC 320/536VAC
Stand-off Voltage 240/415VAC 240/480VAC 480/813VAC 240/415VAC 480/813VAC
Frequency 0-100Hz
Short Circuit Current Rating, Isc 200kAIC
Back-up Overcurrent Protection 125AgL, if supply > 100A
Technology TD with thermal disconnect
Max Discharge Current, Imax 50kA 8/20μs 12.5kA 10/350μs N-PE

50kA 8/20μs
Nominal Discharge Current, In 25kA 8/20μs 20kA 8/20 25kA 8/20μs 20kA 8/20
Protection Modes L-N L-N, N-PE L-N L-N, N-PE
Voltage Protection Level, Up 400V @ 3kA

1.0kV @ In
800V @ 3kA
1.6kV @ In

400V @ 3kA
1.0kV @ In

800V @ 3kA
1.6kV @ In

Status N/O, N/C Change-over contact, 250V~/0.5A, max 1.5 mm² (#14AWG) terminals
Mechanical fl ag / remote contacts

Dimensions H x D x W:  mm  (in) 90 x 68 x 53 (3.54 x 2.68 x 2.07) 90 x 68 x 70 (3.54 x 2.68 x 2.76)
Module Width 3 M 4 M
Weight:  kg  (lbs) 0.36 (0.79) 0.5 (1.10)
Enclosure DIN 43 880, UL94V-0 thermoplastic, IP 20 (NEMA-1)
Connection ≤25 mm² (#4AWG) stranded

≤35 mm² (#2AWG) solid
Mounting 35 mm top hat DIN rail
Temperature -40°C to 80°C (-40°F to 176°F)
Humidity 0% to 90%
Approvals CE, IEC® 61643-1, UL® 1449 Ed 3 Recognized Component Type 2
Surge Rated to Meet ANSI®/IEEE® C62.41.2 Cat A, Cat B, Cat C

ANSI®/IEEE® C62.41.2 Scenario II, Exposure 2, 50kA 8/20μs
IEC 61643-1 Class II
UL® 1449 Ed3 In 20kA mode

Replacement MOV Module TDS150M150 TDS150M277 TDS150M150 TDS150M277
Replacement GDT Module - SGD112M
Replacement GDT Module (Europe) - 702403

  Surges and voltage transients are a major cause of 
expensive electronic equipment failure and business 
disruption. Damage may result in the loss of capital 
outlays, such as computers and communications 
equipment, as well as consequential loss of revenue 
and profi ts due to unscheduled system down-time.

CRITEC® TD technology helps ensure reliable and 
continued operation during sustained and abnormal 
over-voltage events. Internal thermal disconnect 
devices help ensure safe behavior at end-of-life. A 
visual indicator fl ag provides user-feedback in the 
event of such operation. As 
standard, the TDS provides a 
set of voltage-free contacts 
for remote signaling that 
maintenance is due.

The convenient plug-in module 
and separate base design 
facilitates replacement of a failed 
surge module without needing to 
undo installation wiring.

  •  CRITEC® TD 
Technology with 
thermal disconnect 
protection

•  Compact design 
fi ts into DIN 
distribution panel 
boards and motor 
control centers

•  35 mm DIN rail 
mount – DIN 43 880 
profi le matches 
common circuit 
breakers

•  Indication fl ags 
and voltage-free 
contacts provide 
remote status 
monitoring

•  Separate plug 
and base design 
facilitates 
replacement of 
a failed surge 
module

•  50kA 8/20μs 
maximum surge 
rating provides 
protection suitable 
for sub-distribution 
panels and a long 
operational life

•  Available in various 
operating voltages 
to suit most 
common power 
distribution systems

•  CE, UL® 1449 
Edition 3 Listed

  CRITEC® TDS Surge Diverter - TDS350 Series

  TDS350

  90 mm
(3.54”)
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WARNING
ERICO products shall be installed and used only as indicated in ERICO’s product instruction sheets and training materials. Instruction sheets are available at www.erico.com and from 
your ERICO customer service representative. Improper installation, misuse, misapplication or other failure to completely follow ERICO’s instructions and warnings may cause product 
malfunction, property damage, serious bodily injury and death.

www.erico.com

E712B-WWEN        E798LT07WWEN        01110.6M8

Copyright ©2008 ERICO International Corporation. All rights reserved.
CADDY, CADWELD, CRITEC, ERICO, ERIFLEX, ERITECH, and LENTON are registered trademarks of ERICO International Corporation.

AUSTRALIA
Phone  +61-2-9751-8500
Fax  +61-2-9475-5334

NORWAY
Phone  +800-100-73
Fax  +800-100-66

HUNGARY
Phone  +068-00-165-38
Fax  +31-13-583-5499

CHINA
Phone  +86-21-3430-4878 
Fax  +86-21-5831-8177

SWITZERLAND
Phone  +0800-558-697
Fax  +0800-559-615

BELGIUM
Phone  +0800-757-48
Fax  +0800-757-60

POLAND
Phone  +48-71-374-4022
Fax  +48-71-374-4043

INDONESIA
Phone  +62-21-575-0941
Fax  +62-21-575-0942

DENMARK
Phone  +808-89-373
Fax  +808-89-372

THAILAND
Phone  +66-2-267-5776
Fax  +66-2-636-6988

BRAZIL
Phone  +55-11-3623-4333
Fax  +55-11-3621-4066

SINGAPORE
Phone  +65-6-268-3433
Fax  +65-6-268-1389

ITALY
Phone  +39-02-8474-2250
Fax  +39-02-8474-2251

FRANCE
Phone  +33-4-77-365-656
Fax  +33-4-77-553-789

UNITED ARAB 
EMIRATES
Phone  +971-4-881-7250
Fax  +971-4-881-7270

CANADA
Phone  +1-800-677-9089
Fax  +1-800-677-8131

SPAIN
Phone  +34-93-467-7726
Fax  +34-93-467-7725

MEXICO
Phone  +52-55-5260-5991
Fax  +52-55-5260-3310

GERMANY
Phone  +0-800-189-0272
Fax  +0-800-189-0274

UNITED KINGDOM
Phone  +0808-2344-670
Fax  +0808-2344-676

CHILE
Phone  +56-2-370-2908
Fax  +56-2-370-2914

SWEDEN
Phone  +0207-909-08
Fax  +0207-989-64

NETHERLANDS
Phone  +31-13-583-5400
Fax  +31-13-583-5499

HONG KONG
Phone  +852-2764-8808
Fax  +852-2764-4486

UNITED STATES
Phone  +1-440-248-0100
Fax  +1-440-248-0723

  ANSI is a registered trademark of the American National Standards Institute.  IEC is a registered trademark of the International Electrotechnical Commission.  IEEE is a registered 
trademark of the Institute of Electrical and Electronics Engineers, Incorporated.  NEMA is a registered trademark of the National Electrical Manufacturers Association.  UL is a registered 
trademark of Underwriters Laboratories, Inc.
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2.8  900dr User Guide  
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2.8 

 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 
 

Equipment Type: 
 
 

Radio 

Location: 
 
 

RTU Section 

Model Numbers: 
 
 

TC-900DR 

Manufacturer: 
 
 

Trio 

Supplier: 
 
 
 
 
 

Trio Data 
41 Aster Avenue  
Carrum Downs, VIC 3201 
 
Ph:   03 9775 0505 
Fax: 03 9775 0606 
Web: www.triodatacom.com 
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GENERAL
The Trio DataCom TC-900DR is a full duplex 900 MHz
Radio featuring a fully integrated 4800/9600 bps data radio
modem and antenna diplexer.  Configuration of the unit is
fully programmable, with parameters held in non volatile
memory (NVRAM).  All configuration parameters are
accessible using the TC-DRPROG installation package,
consisting of a programming lead, manual and software
which will run on a PC under Windows 95/98/NT.  It is
essential that each unit is programmed to suit individual
requirements prior to operation. For detailed information
refer to the TC-900DR Handbook.

DATA CONNECTION
The data connection is via a DB9 connector labeled 'Port
A' (shown below), which is wired as a DCE.

User Serial "Port A" Pin Assignment.
EXTERNAL VIEW OF `PORT A

NOTE: Pin 6 and pin 9 provide a dual function which
depends on the mode that the TC-900DR is operating in.

User Serial "Port B" Pin Assignment.
Port B can be used as a secondary data steam
(independent of Port A) once configured by the
programmer.  Port B also has one connection that may be
of use for installation.  This connection (Pin 9) is Receive
Signal Strength Indicator (RSSI) output.  0-5V where 1.5V
typically indicates -110dBm and every 0.5V increase
indicates an improvement of » 10dBm.
EXTERNAL VIEW OF `PORT B'

NOTE:  Port B Pin 9 output has a high impedance of
around 50K OHMS and loading will decrease accuracy of
the RSSI measurement.

POWER CONNECTIONS
The power required is 13.8VDC nominal, at 600mA (Tx)
nominal.  If the POWER LED indicator is not illuminated
once power is applied, check the internal 1Amp fuse fitted
within the unit.

POWER CONNECTOR PIN ASSIGNMENT
TOP PIN +VE SUPPLY (13.8vdc)
 BOTTOM PIN GROUND

AUXILIARY CONNECTOR
The auxiliary connector is primarily for use with the
optional audio handset.  The connections to this auxiliary 6
pin RJ11 connector are as follows:

PIN NUMBER FUNCTION
1 8 VOLTS
2 AUDIO OUT
3 GROUND
4 MIC INPUT/SENSE
5 GROUND
6 MANUAL PTT
The optional audio handset is recommended as an aid in
checking installations for radio path viability.  This audio
handset will only function when fitted prior to applying
power to the unit.
The modem upon power up will check the presence of the
handset and will inhibit data being transmitted so that
voice communications can be established.
Once the path tests have been conducted the audio
handsets MUST be REMOVED  and the unit powered up
with the handset removed before data communication can
commence.

USER INDICATIONS
The TC-900DR provides 4 LED's that show status
information to the user - POWER, RXSIG, SYNC, and
TXMIT indications.
The POWER is indicated by a green LED and simply
signifies that power has been applied to the unit.
The RXSIG LED (yellow) indicates the level of  RSSI
signal from the radio IF strip, compared to a threshold
level set in the configuration data programmed by the
user.  If the signal is above the threshold, then the LED
indicator is turned on.
In all operation modes except "Programmer mode", the
SYNC LED (yellow) indicates when the modem has
detected a valid data stream.  The SYNC LED is activated,
when the modem detects a valid HDLC flag sequence, and
remains active until an invalid sequence of seven or more
consecutive "1" bits is detected.
The SYNC LED will not be turned on if the RSSI signal
strength (as indicated by the RXSIG LED) is below the
minimum threshold.  This prevents false SYNC detection
from noise.
The TXMIT LED (red) indicator is connected directly to the
modem's PTT output transistor. Whenever the radio is
transmitting, this TXMIT LED indicator will be on.

L:\Docs\HBK\userguide\trio datacom 900drug.lwp

Top

Ext. view
of socket

PIN NO. & FUNCTION
1. DATA CARRIER DETECT (DCD) 
2. RECEIVE DATA OUTPUT (RXD)
3. TRANSMIT DATA IN (TXD)
4. DATA TERMINAL READY (DTR)
5. COMMON (COM) ___
6. PROGRAM PIN (PGM)
7. REQUEST TO SEND (RTS)
8. CLEAR TO SEND (CTS)
9. BIT ERROR RATE PIN (BER)

PIN NO. & FUNCTION
1. DATA CARRIER DETECT (DCD)
2. RECEIVE DATA O/P (RxD)
3. TRANSMIT DATA O/P (TxD)
4. UNUSED
5. COMMON 
6. DATA SET RECEIVE (DSR)
7. UNUSED
8. UNUSED 
9. RECEIVE SIGNAL STRENGTH 

6 1

External view 
of socket

Top

              TC-900DR              TC-900DR  USER GUID  USER GUIDEE
41 Aster Avenue  Carrum Downs  3201 Australia  Tel: 61 3 9775 0505   Fax: 61 3 9775 0606
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SPECIAL MODES OF OPERATION
Part of the power-up/reset initialisation phase of the
TC-900DR are  tests to determine if the modem should
enter one of 3 "special operation" modes. In these modes
the TC-900DR won't operate in its standard run mode.

Programmer mode.
Bit error rate test mode.
Handset mode.

These modes are only entered if the required setup
conditions are present at power up.  An error mode of
operation can also be entered into, if during normal
operation, an error condition occurs.
PROGRAMMER MODE
CABLE - Pins 2, 3, 4, 5 straight through with Pin 6 on the
DB9 connector of Port A, connected to pin 5. When the
modem is powered up with this fitted, the controller senses
this and attempts to enter "Programmer mode" and the
"SYNC" LED will flash approx. once per second.  (Note,
the TC-DRPROG programming software and lead has the
required connections).  Failure to supply the correct
password in time, will cause the modem to abandon the
"Programmer mode" attempt, and go on with it's normal
power-up procedure.
BIT ERROR RATE TEST MODE
Pin 9 of the DB9 connector of Port A, is normally the Ring
Indicate output line.  However, if this pin is driven positive
(connecting it to pin 6 [DSR] and pin 7 [RTS]), then the
modem's data transmitter and receiver will enter the BER
test mode.  This will activate the RF transmitter, and
generate a scrambled bit pattern which should be decoded
at a receiver as a constant logic "1" level in the
unscrambled data.  Any errors in the decoded bitstream,
will be "0", and the receiver portion of the modem in this
mode, will activate the SYNC LED every time it sees a "0"
bit.

Note: As the TC-900DR is full duplex this test can operate
in both directions simultaneously.

Every error bit detected, will activate the SYNC LED.  For
error rates of 1 in 103 and above, the SYNC LED will be
ON most of the time.  A 1 in 104 error rate will show the
SYNC LED active for approximately 10% of the time.  This
function provides a crude indication of Bit Error Rate for
installation purposes.  Note: Error count messages
(ET:XXXX) for every 10,000 bits are presented to Port A
for the user.  If pin 9 ceases to be driven positive, then the
BER Test mode is terminated, and the modem restarts it's
initialisation phase.
HANDSET MODE
The DFM4-9 modem tests for the presence of a handset
plugged into the handset auxiliary port at power up.  If a
handset is plugged in, the modem will not generate a data
stream.  However, it will continue to indicate received RF
signal strength.  The handset has a PTT button, and this
signal is connected across the modem's PTT output.  Thus
the handset PTT switch will activate the TXMIT LED.  It is
essential to remove the handset from the unit and reapply
power to the unit in order to return  to normal operation.
ERROR INDICATION MODES
There are 3 error conditions that cause the RXSIG &
SYNC LEDs to be used for error indications and not their
normal purpose.  Two are fatal conditions, that cause the
modem to restart after the duration of the error indication
phase.

TRANSMIT POWER LOW
While the modem activates the radio transmitter, it
periodically checks the transmit power.  If the power
measurement is less than a threshold set in the
non-volatile memory, then the RXSIG and SYNC LEDs are
made to alternate, approximately 4 times per second.  The
TXMIT LED will also be on during this process.  This
indication condition will persist for the duration of the
transmission.  As soon as the transmission is discontinued,
the error indication will cease, and the two LEDs revert to
their normal function.  Factory set to 100 milliWatts.

NVRAM READ ERROR
The DFM4-9DR modem accesses the non-volatile
memory as part of it's initialisation phase, to read
programming configuration data.  If the communication
protocol with the device is violated, or the non-volatile
memory CRC checksum is found to be incorrect, then the
modem indicates this by flashing the RXSIG and SYNC
LEDs twice alternately.  That is, one LED operates ON and
OFF twice, then the other.  A total of five cycles of this
occurs, then the modem restarts initialisation.

SYNTHESISER LOCK DETECT ERROR
If at any time during normal operation, BER mode, or
handset mode, the TBB206 frequency synthesiser
indicates an out of lock condition, the modem enters an
error indication mode for a short time before restarting.

One LED is turned ON ( ), the LEDs are swapped, then
both turned OFF ( ).  Then the latter LED ON again, swap
LEDS, and then OFF.  This will give the appearance of a
sweeping motion between the LEDs.  The following table
shows all error condition displays.

repeatcontinue

repeat

SYNCRXSIGSYNCRXSIGSYNCRXSIG
SYNTH ErrNVRAM ErrTx PWR Err

MOUNTING AND ANTENNA CONNECTION
The TC-900DR should be mounted in a cool, dry, vibration
free environment, whilst providing easy access to screws
and connections.  There are 4 mounting holes on the unit.
The antenna should be an external yagi antenna but can
be a ground independent dipole mounted via a feeder to
the antenna connector (SMA type) for short range
applications.  However the whole radio modem should be
clear of the associated data equipment to prevent mutual
interference.

ASSEMBLY OF POWER LEAD
A small plastic bag containing a molex connector
(M5557-2R) and two pins (M5556-TL) is provided in the
packing box.

The pins are designed to take 18-24 (AWG) wire size with
insulation range 1.3 - 3.10mm.

Please take care when crimping the pins. 04/01

L:\Docs\HBK\userguide\trio datacom 900drug.lwp
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Specifications are subject to change without notice (10.04.07) 1

Monitoring Relays

Product Description Ordering Key
Housing
Function
Type
Item number
Output
Power supply

• TRMS 3-phase over and under voltage, 
phase sequence and phase loss monitoring relays

• Detect when all 3 phases are present and have the
correct phase sequence (except for N versions)

• Available versions (W4) supplied between phase and
neutral

• Detect if all the 3-phase-phase or phase-neutral volt-
ages are within the set limits

• Upper and lower limits separately adjustable
• Measure on own power supply 
• Selection of measuring range by DIP-switches
• Adjustable voltage on relative scale
• Adjustable delay function (0.1 to 30 s)
• Output: 8 A SPDT relay N.E.
• For mounting on DIN-rail in accordance with 

DIN/EN 50 022 (DPB01) or plug-in module (PPB01)
• 22.5 mm Euronorm housing (DPB01) 

or 36 mm plug-in module (PPB01)
• LED indication for relay, alarm and power supply ON

Type Selection
Mounting Phase sequence Output Supply: Supply: Supply:

detection 208 to 240 VAC 380 to 415 VAC 380 to 480 VAC

DIN-rail yes SPDT DPB 01 C M23 DPB 01 C M48 W4 DPB 01 C M48
Plug-in yes SPDT PPB 01 C M23 PPB 01 C M48 W4
Plug-in yes SPDT PPB 01 C M48
DIN-rail no SPDT DPB 01 C M23 N DPB 01 C M48 N W4 DPB 01 C M48 N 
Plug-in no SPDT PPB 01 C M23 N PPB 01 C M48 N W4
Plug-in no SPDT PPB 01 C M48 N

Input
L1, L2, L3, N DPB01: Terminals L1, L2, L3, N

PPB01: Terminals 5, 6, 7, 11
Measure on own supply

Note: Connect the neutral only
if it is intrinsically at the star
centre

Measuring ranges
208 to 240 VAC 177 to 275 VL-L AC

M23 versions
380 to 415 VAC 323 to 475 VL-L AC

PPB01CM48
PPB01CM48N
D/P PB01CM48W4 
D/P PB01CM48NW4

380 to 480 VAC 323 to 550 VL-L AC
DPB01CM48
DPB01CM48N

True RMS 3-Phase, 3-Phase+N, Multi-function
Types DPB01, PPB01

Input Specifications

DPB 01 C M23
3-phase or 3-phase+neutral
line voltage monitoring relay
for phase sequence, phase
loss, over and under voltage
(separately adjustable set

points) with built-in time
delay function.
Supply ranges from 208 to
480 VAC covered by two
multivoltage relays.

DPB01 PPB01

Ranges
Upper level +2 to +22% 

of the nominal voltage
Lower level -22 to -2% 

of the nominal voltage
Note: The input voltage
must not exceed the maximum
rated voltage or drop below
the minumum rated voltage
reported above.
Hysteresis

Set points from 2 to 5% 1%
Set points from 5 to 22% 2%
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DPB01, PPB01

Mode of Operation
Connected to the 3 phases
(and neutral) DPB01 and
PPB01 operate when all 3
phases are present at the
same time, the phase
sequence is correct (not N
versions) and the phase-
phase (or phase-neutral)
voltage levels are within set
limits.

If one or more phase-phase
or phase-neutral voltages
exceeds the upper set level
or drops below the lower set
level, the red LED starts

flashing 2 Hz and the output
relay releases after the set
time period. In any case if
phase-neutral measurement
is selected both phase-
phase and phase-neutral
voltages are monitored. If
the phase sequence is
wrong or one phase is lost,
the output relay releases
immediately.
Only 200 ms delay occurs.
The failure is indicated by
the red LED flashing 5 Hz
during the alarm condition.

Example 1
(mains network monitoring)

The relay monitors over and
under voltage, phase loss
and correct phase
sequence.
In case of N versions, the
relay monitors over and
under voltage.

Example 2
(load monitoring)

The relay releases in case of
interruption of one or more
phases, when one or more
voltages drop below the
lower set level or exceed the
upper set level.

Power supply Overvoltage cat. III
Rated operational voltage (IEC 60664, IEC 60038)
through terminals:

L1, L2, L3, N (DPB01)
5, 6, 7, 11    (PPB01)

D/P PB01CM23, 208 to 240 VL-L AC ±15%
D/P PB01CM23N 45 to 65 Hz

D/P PB01CM48W4, 380 to 415 VL-L AC ±15%
D/P PB01CM48NW4, (220 to 240 VL-N AC ±15%)
PPB01CM48, PPB01CM48N 45 to 65 Hz

DPB01CM48, DPB01CM48N 380 to 480 VL-L AC ±15%
(220 to 277 VL-N AC ±15%)
45 to 65 Hz

Rated operational power
DPB01CM23x, PPB01CM23x 13 VA @ 230 VAC, 50 Hz
DPB01CM48x, PPB01CM48x 13 VA @ 400 VAC, 50 Hz

Supplied by L1 and L2
DPB01CM48xW4
DPB01CM48xW4 13 VA @ 400 VAC, 50 Hz

Supplied by L1 and N

Supply Specifications

Power ON delay 1 s ± 0.5 s or 6 s ± 0.5 s
Reaction time

Incorrect phase sequence or
total phase loss < 200 ms
Voltage level (input signal variation from  

-20% to +20% or from 
+20% to -20% of set value)

Alarm ON delay < 200 ms (delay < 0.1 s)
Alarm OFF delay < 200 ms (delay < 0.1 s)

Accuracy (15 min warm-up time)
Temperature drift ± 1000 ppm/°C
Delay ON alarm ± 10% on set value ± 50 ms
Repeatability ± 0.5% on full-scale

Indication for
Power supply ON LED, green
Alarm ON LED, red (flashing 2 Hz 

during delay time)
Output relay ON LED, yellow

Environment
Degree of protection IP 20
Pollution degree 3 (DPB01), 2 (PPB01)
Operating temperature

@ Max. voltage, 50 Hz -20 to 60°C, R.H. < 95%
@ Max. voltage, 60 Hz -20 to 50°C, R.H. < 95%

Storage temperature -30 to 80°C, R.H. < 95%
Housing

Dimensions DPB01 22.5 x 80 x 99.5 mm
PPB01 36 x 80 x 94 mm

Weight Approx. 120 g
Screw terminals

Tightening torque Max. 0.5 Nm
according to IEC 60947

Approvals  UL, CSA 
(except for W4 versions)

CE Marking Yes
EMC Electromagnetic Compatibility

Immunity According to EN 61000-6-2
Emissions According to EN 61000-6-3

General Specifications
Output SPDT relay

Rated insulation voltage 250 VAC
Contact ratings (AgSnO2) µ

Resistive loads AC 1 8 A @ 250 VAC
DC 12 5 A @ 24 VDC

Small inductive loads AC 15 2.5 A @ 250 VAC
DC 13 2.5 A @ 24 VDC

Mechanical life ≥ 30 x 106 operations
Electrical life ≥ 105 operations

(at 8 A, 250 V, cos = 1)
Operating frequency ≤ 7200 operations/h
Dielectric strength

Dielectric voltage 2 kVAC (rms)
Rated impulse withstand volt. 4 kV (1.2/50 µs)

Output Specifications
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DPB01, PPB01

Adjust the input range set-
ting the DIP switches 3 and
4 as shown below.

Select the desired function
setting the DIP switches 1
and 2 as shown below.

To access the DIP swiches
open the grey plastic cover
as shown below

Selection of level and time
delay:

Upper knob:
Setting of lower level on rel-
ative scale.

Centre knob:
Setting of upper level on rel-
ative scale.

Lower knob:
Setting of delay on alarm
time on absolute scale (0.1
to 30 s).

Function/Range/Level and Time Delay Setting

Power ON delay
ON: 6 s ± 0.5 s
OFF: 1 s ± 0.5 s

Monitored voltage
ON: Phase-Neutral
OFF: Phase-Phase

Measuring range

SW3 ON ON OFF OFF
SW4 ON OFF ON OFF
M23 Ph-Ph 208 VAC 220 VAC 230 VAC 240 VAC
Voltage
M48 Ph-Ph 380 VAC 400 VAC 415 VAC 480 VAC
Voltage DPB01CM48,

DPB01CM48N
only

M48 Ph-N 220 VAC 230 VAC 240 VAC 277 VAC
Voltage DPB01CM48,

DPB01CM48N
only

Operation Diagrams
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Operation Diagrams (cont.)

(*) N versions don’t detect incorrect phase sequence.

DPB01, PPB01

(*)

Wiring Diagrams

DPB01 PPB01

Page 314 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



Specifications are subject to change without notice (10.04.07) 5

Dimensions

22.5

80 83
.5

99.5

63

28.5

DIN-rail

Note
When DPB01 or PPB01 is used  with phase indicator lamps (see examples in the following diagrams), the lamp H1 or H2
might be dimly lit when there is a phase loss in L1 or L2. This might happen if the lamps used are the typical low power indi-
cator lamps, and there are no other loads present.
This fact can be avoided by using W4 models. Note that the neutral must be always connected to the device.

DPB01 PPB01

36

80

94

28.5

63

90

Plug-in

DPB01, PPB01
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2.9 
 

 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Phase Failure Relay 

Location: 
 
 

 

Model Numbers: 
 
 

DPB01CM48W4 

Manufacturer: 
 
 

Carlo Gavazzi 

Supplier: 
 
 
 
 
 

NHP Pty Ltd 
25 Turbo Drive 
Coorparoo   QLD  4151 
 
Ph:  07 3891 6008 
Fax:  07 3891 6139 
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Monitoring Relays

Product Description Ordering Key
Housing
Function
Type
Item number
Output
Power supply

• TRMS 3-phase over and under voltage, 
phase sequence and phase loss monitoring relays

• Detect when all 3 phases are present and have the
correct phase sequence (except for N versions)

• Available versions (W4) supplied between phase and
neutral

• Detect if all the 3-phase-phase or phase-neutral volt-
ages are within the set limits

• Upper and lower limits separately adjustable
• Measure on own power supply 
• Selection of measuring range by DIP-switches
• Adjustable voltage on relative scale
• Adjustable delay function (0.1 to 30 s)
• Output: 8 A SPDT relay N.E.
• For mounting on DIN-rail in accordance with 

DIN/EN 50 022 (DPB01) or plug-in module (PPB01)
• 22.5 mm Euronorm housing (DPB01) 

or 36 mm plug-in module (PPB01)
• LED indication for relay, alarm and power supply ON

Type Selection
Mounting Phase sequence Output Supply: Supply: Supply:

detection 208 to 240 VAC 380 to 415 VAC 380 to 480 VAC

DIN-rail yes SPDT DPB 01 C M23 DPB 01 C M48 W4 DPB 01 C M48
Plug-in yes SPDT PPB 01 C M23 PPB 01 C M48 W4
Plug-in yes SPDT PPB 01 C M48
DIN-rail no SPDT DPB 01 C M23 N DPB 01 C M48 N W4 DPB 01 C M48 N 
Plug-in no SPDT PPB 01 C M23 N PPB 01 C M48 N W4
Plug-in no SPDT PPB 01 C M48 N

Input
L1, L2, L3, N DPB01: Terminals L1, L2, L3, N

PPB01: Terminals 5, 6, 7, 11
Measure on own supply

Note: Connect the neutral only
if it is intrinsically at the star
centre

Measuring ranges
208 to 240 VAC 177 to 275 VL-L AC

M23 versions
380 to 415 VAC 323 to 475 VL-L AC

PPB01CM48
PPB01CM48N
D/P PB01CM48W4 
D/P PB01CM48NW4

380 to 480 VAC 323 to 550 VL-L AC
DPB01CM48
DPB01CM48N

True RMS 3-Phase, 3-Phase+N, Multi-function
Types DPB01, PPB01

Input Specifications

DPB 01 C M23
3-phase or 3-phase+neutral
line voltage monitoring relay
for phase sequence, phase
loss, over and under voltage
(separately adjustable set

points) with built-in time
delay function.
Supply ranges from 208 to
480 VAC covered by two
multivoltage relays.

DPB01 PPB01

Ranges
Upper level +2 to +22% 

of the nominal voltage
Lower level -22 to -2% 

of the nominal voltage
Note: The input voltage
must not exceed the maximum
rated voltage or drop below
the minumum rated voltage
reported above.
Hysteresis

Set points from 2 to 5% 1%
Set points from 5 to 22% 2%
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DPB01, PPB01

Mode of Operation
Connected to the 3 phases
(and neutral) DPB01 and
PPB01 operate when all 3
phases are present at the
same time, the phase
sequence is correct (not N
versions) and the phase-
phase (or phase-neutral)
voltage levels are within set
limits.

If one or more phase-phase
or phase-neutral voltages
exceeds the upper set level
or drops below the lower set
level, the red LED starts

flashing 2 Hz and the output
relay releases after the set
time period. In any case if
phase-neutral measurement
is selected both phase-
phase and phase-neutral
voltages are monitored. If
the phase sequence is
wrong or one phase is lost,
the output relay releases
immediately.
Only 200 ms delay occurs.
The failure is indicated by
the red LED flashing 5 Hz
during the alarm condition.

Example 1
(mains network monitoring)

The relay monitors over and
under voltage, phase loss
and correct phase
sequence.
In case of N versions, the
relay monitors over and
under voltage.

Example 2
(load monitoring)

The relay releases in case of
interruption of one or more
phases, when one or more
voltages drop below the
lower set level or exceed the
upper set level.

Power supply Overvoltage cat. III
Rated operational voltage (IEC 60664, IEC 60038)
through terminals:

L1, L2, L3, N (DPB01)
5, 6, 7, 11    (PPB01)

D/P PB01CM23, 208 to 240 VL-L AC ±15%
D/P PB01CM23N 45 to 65 Hz

D/P PB01CM48W4, 380 to 415 VL-L AC ±15%
D/P PB01CM48NW4, (220 to 240 VL-N AC ±15%)
PPB01CM48, PPB01CM48N 45 to 65 Hz

DPB01CM48, DPB01CM48N 380 to 480 VL-L AC ±15%
(220 to 277 VL-N AC ±15%)
45 to 65 Hz

Rated operational power
DPB01CM23x, PPB01CM23x 13 VA @ 230 VAC, 50 Hz
DPB01CM48x, PPB01CM48x 13 VA @ 400 VAC, 50 Hz

Supplied by L1 and L2
DPB01CM48xW4
DPB01CM48xW4 13 VA @ 400 VAC, 50 Hz

Supplied by L1 and N

Supply Specifications

Power ON delay 1 s ± 0.5 s or 6 s ± 0.5 s
Reaction time

Incorrect phase sequence or
total phase loss < 200 ms
Voltage level (input signal variation from  

-20% to +20% or from 
+20% to -20% of set value)

Alarm ON delay < 200 ms (delay < 0.1 s)
Alarm OFF delay < 200 ms (delay < 0.1 s)

Accuracy (15 min warm-up time)
Temperature drift ± 1000 ppm/°C
Delay ON alarm ± 10% on set value ± 50 ms
Repeatability ± 0.5% on full-scale

Indication for
Power supply ON LED, green
Alarm ON LED, red (flashing 2 Hz 

during delay time)
Output relay ON LED, yellow

Environment
Degree of protection IP 20
Pollution degree 3 (DPB01), 2 (PPB01)
Operating temperature

@ Max. voltage, 50 Hz -20 to 60°C, R.H. < 95%
@ Max. voltage, 60 Hz -20 to 50°C, R.H. < 95%

Storage temperature -30 to 80°C, R.H. < 95%
Housing

Dimensions DPB01 22.5 x 80 x 99.5 mm
PPB01 36 x 80 x 94 mm

Weight Approx. 120 g
Screw terminals

Tightening torque Max. 0.5 Nm
according to IEC 60947

Approvals  UL, CSA 
(except for W4 versions)

CE Marking Yes
EMC Electromagnetic Compatibility

Immunity According to EN 61000-6-2
Emissions According to EN 61000-6-3

General Specifications
Output SPDT relay

Rated insulation voltage 250 VAC
Contact ratings (AgSnO2) µ

Resistive loads AC 1 8 A @ 250 VAC
DC 12 5 A @ 24 VDC

Small inductive loads AC 15 2.5 A @ 250 VAC
DC 13 2.5 A @ 24 VDC

Mechanical life ≥ 30 x 106 operations
Electrical life ≥ 105 operations

(at 8 A, 250 V, cos = 1)
Operating frequency ≤ 7200 operations/h
Dielectric strength

Dielectric voltage 2 kVAC (rms)
Rated impulse withstand volt. 4 kV (1.2/50 µs)

Output Specifications
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DPB01, PPB01

Adjust the input range set-
ting the DIP switches 3 and
4 as shown below.

Select the desired function
setting the DIP switches 1
and 2 as shown below.

To access the DIP swiches
open the grey plastic cover
as shown below

Selection of level and time
delay:

Upper knob:
Setting of lower level on rel-
ative scale.

Centre knob:
Setting of upper level on rel-
ative scale.

Lower knob:
Setting of delay on alarm
time on absolute scale (0.1
to 30 s).

Function/Range/Level and Time Delay Setting

Power ON delay
ON: 6 s ± 0.5 s
OFF: 1 s ± 0.5 s

Monitored voltage
ON: Phase-Neutral
OFF: Phase-Phase

Measuring range

SW3 ON ON OFF OFF
SW4 ON OFF ON OFF
M23 Ph-Ph 208 VAC 220 VAC 230 VAC 240 VAC
Voltage
M48 Ph-Ph 380 VAC 400 VAC 415 VAC 480 VAC
Voltage DPB01CM48,

DPB01CM48N
only

M48 Ph-N 220 VAC 230 VAC 240 VAC 277 VAC
Voltage DPB01CM48,

DPB01CM48N
only

Operation Diagrams
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Operation Diagrams (cont.)

(*) N versions don’t detect incorrect phase sequence.

DPB01, PPB01

(*)

Wiring Diagrams

DPB01 PPB01
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Dimensions

22.5

80 83
.5

99.5

63

28.5

DIN-rail

Note
When DPB01 or PPB01 is used  with phase indicator lamps (see examples in the following diagrams), the lamp H1 or H2
might be dimly lit when there is a phase loss in L1 or L2. This might happen if the lamps used are the typical low power indi-
cator lamps, and there are no other loads present.
This fact can be avoided by using W4 models. Note that the neutral must be always connected to the device.

DPB01 PPB01

36

80

94

28.5

63

90

Plug-in

DPB01, PPB01
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2.10  Impulse Suppressor  
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2.10 
 

 
TECHNICAL DATA SHEET 

 
For 

 
SP232 BEANLAND STREET 

Sewage Pump Station 
 
 
 
 

Equipment Type: 
 
 

Impulse Suppressor 

Location: 
 
 

RTU Section 

Model Numbers: 
 
 

IS-50NX-C2 

Manufacturer: 
 
 

Polyphaser 

Supplier: 
 
 
 
 
 

RFI Industries  
30 Raubers Road 
Banyo, QLD 4010 
 
Ph:   07 3621 9400 
Fax: 07 3621 5505 
Web: www.rfi.com.au 
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2.11  Power Box PB251  
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2.11 
 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Modem/Power Supply  

Location: 
 
 

RTU Section 

Model Numbers: 
 
 

PB251 

Manufacturer: 
 
 

Powerbox 

Supplier: 
 
 
 
 
 

Powerbox Australia Pty Ltd  
433 Logan Road 
Stones Corner, QLD 4120 
 
Ph:   07 3394 8372 
Fax: 07 3394 8373 
Web: www.powerbox.com.au 
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Features
• Ultra-low noise output
• Independent battery charging output
• DC output OK & battery OK alarms & LEDs
• Battery-LVD and alarm
• Over-temperature protection
• Battery fuse fail LED

Specifications
INPUT
Voltage: 190 to 264 vac, or 190 to 400VDC

Line regulation: 0.2%typical

Current: 1.4A maximum

Inrush current: 10A maximum

Frequency: 45 to 65 Hz

OUTPUT

Voltage See table

Current See table

Load regulation 0.5%typical

Current limit type - load cct Constant current

Current limit type - batt. cct Constant current

Short circuit protection Indefi nite, auto-resetting

Over-voltage protection 17.5 to 20V latching (13.8Vdc output)
31.5 to 39V latching (27.6Vdc output)

Ripple & noise
100 MHz bandwidth

28mVp-p (13.8Vdc output) 
55mVp-p (27.6Vdc output)

ENVIRONMENTAL

Operating temperature 0 to 70oC ambient with derating, 5...90%
relative humidity 
(non-condensing)

Over-temperature protection Automatic & auto-resetting

Cooling requirement Natural convection

Efficiency 80% minimum

STANDARDS & APPROVALS

Safety Complies with AS/NZS 60950, class 1,
NSW Office of Fair Trading Approval N20602

EMC Emissions comply with AS/NZS CISPR11,
Group 1, Class B. Complies with ACA EMC
Scheme, Safety & EMC Regulatory Compliance
Marked  

Isolation i/p-o/p
i/p-ground
o/p-ground

4242VDC for 1 minute 
2121VDC for 1 minute 
707VDC for 1 minute

ALARMS & BATTERY FUNCTIONS

Converter ON/OK alarm Indicated by voltage-free  changeover relay
contacts &

green LED ON=PSU OK

Battery low (& fuse) alarm 10.2 to 12.6V for 12V battery, adjustable 20.4
to 25.2V for 24V battery, adjustable Indicated
by voltage-free changeover relay contacts &
green LED: ON=BATT OK

Low voltage disconnect 9.6 to  12V for 12V battery, adjustable
19.2 to 24V2 for 4V battery, adjustable

Charger over-load protection Auto-resetting electronic circuit breaker

Reverse polarity protection Internal battery fuse

Battery to load voltage drop 0.2 to. 0.25V typical

MECHANICAL

Case size 264 L x 172 W x 67 H mm

Case size with heatsink 264 L x 186 W x 67 H mm

Rack size 232 D x 19” W x 2RU H

Weight 1.9 kg

Weight with heatsink 2.1 kg 

Weight (rack mounted version) 5.5 kg

PB251 Series
2 2 0 - 3 3 0  W A T T S  D C  U P S

Selection Table
MODEL
NUMBER

OUTPUT OUTPUT
VDC ILOAD IBATT POWER

PB251-12CM 13.8V 16A 2A 220W

PB251-12CM-H 13.8V 20A 2A 275W

PB251-24CM 27.6V 11A 2A 300W

PB251-24CM-H 27.6V 12A 2A 330W

PB251-12RML 13.8V 20A 4A 275W

PB251-12B 13.8V 20A 4A 275W

PB251-24RML 27.6V 12A 2A 330W

Note: Non standard battery
charging current available on
request. ie PB251-12CM-H-10 for
10A.
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Your dependable power partner – www.powerbox.com.au 323

S
E

C
U

R
IT

Y

Technical Illustrations

PB251 Series
2 7 5 - 3 3 0  W A T T S  D C  U P S
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2.12  Power Box PBIH  
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2.12 
 

 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Radio/DC Converter 

Location: 
 
 

RTU Section 

Model Numbers: 
 
 

PB1H-2412G-CC1 

Manufacturer: 
 
 

Powerbox 

Supplier: 
 
 
 
 
 

Powerbox Australia Pty Ltd 
433 Logan Road  
Stones Corner, QLD 4120 
 
Ph:   07 3394 8372 
Fax: 07 3394 8373 
Web: www.powerbox.com.au 
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DOC. NO. PBC9 REV.C 28-4-11108

PBIH Series
1 5 - 4 5  W A T T S  D C / D C  D U A L  &  T R I P L E  O U T P U T

Features
• Small size
• Dual/triple outputs
• Wide DC input voltage
• High efficiency
• Low output ripple/noise
• EMI filter
• Overvoltage protection

INPUT

Input voltage 12VDC (9.2–16), 24VDC (19–32),
48VDC (38–63), 110VDC (85–140)

OUTPUT

Output voltage See table

Voltage adjustment
±5% (V1 & V2 on dual) (V1 on triple except
PBIH## xxF)

Output current See table

Ripple & noise Output Volts x 1% + 50mV pk-pk

Line regulation 0.8% over input range

Load regulation 1%, 0%–100% load

Holdup time 6–10mS depending on model

Temperature coefficient 0.03% per °C

Drift Output V x 0.5% + 15mV per 8 hrs after 
1 hr

Overcurrent protection Fold back current limiting, except PBIH# TxF
triple

Overvoltage protection O.V. clamp. OVP is done with SCR. Input must be
switched off for at least 30S to reactivate

OPERATING

Efficiency 70%–84%, PBIH# TxF triple 62%

Safety isolation Type – 12, 24, 48V input (1 minute)
Input – Output: 1500VAC
Input – Case: 1500VAC
Output – Case: 500VAC
Type – 110V input
Input – Output: 2000VAC
Input – Case: 2000VAC
Output – Case: 500VAC

Insulation resistance 50Mž Input – Case

Parallel operation No

ENVIRONMENTAL

Operating temperature 0°C to 50°C Full load

Derating 50°C to 60°C Half load

Storage temperature -20°C to +85°C

Humidity 85%

Cooling Free air convection

Shock 30G

Vibration (5Hz–10Hz 10mm), (5Hz–50Hz) 2G

MECHANICAL

Dimensions / Weight PBIH# xxF: 118x80x25mm / 250g
PBIH# xxG: 135x85x31mm / 380g
PBIH# xxJ: 160x96x33mm / 470g

Connection Screw terminal strip

STANDARDS AND APPROVALS

C-tick AS/NZSCISPR11, Group 1, Class A

SPECIFICATIONS
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VERTERS

Powering Progress – www.powerbox.com.auDoc. No. PBC9 Rev.C 28-4-11 109

OUTPUT VOLTAGE OUTPUT

MODEL NUMBER 5V 12V 15V 24V -5V -12V -15V POWER
PBIH# D1F 0.75A 0.5A 15W

PBIH# D2F 0.5A 0.5A 15W

PBIH# D6F 0.8A 0.8A 15W

PBIH# D3G 2.8A* 0.45A* 25W

PBIH# D3BG 1A* 0.9A* 25W

PBIH# D1G 1.2A* 0.9A* 25W

PBIH# D2G 1A* 0.7A* 25W

PBIH# D5G 2.8A* 0.9A* 25W

PBIH# D5BG 1.2A* 1.6A* 25W

PBIH# D3J 5A* 0.85A 45W

(0.75A)*

PBIH# D3BJ 1.5A 1.5A* 45W

(1.4A)*

PBIH# D1J 2A* 1.7A 45W

(1.5A)*

PBIH# D1BJ 3A* 0.8A 45W

(0.6A)*

PBIH# D2J 1.7A 1.3A* 45W

(1.5A)*

PBIH# D5J 5A* 1.7A 45W

(1.5A)*

PBIH# D5BJ 1.5A 3A* 45W

(1.4A)*

OUTPUT VOLTAGE OUTPUT
MODEL NUMBER 5V 12V 15V -5V -12V -15V POWER

PBIH# T1F 1.8A 0.15A 0.15A 12.5W

PBIH# T3F 1.8A 0.15A 0.15A 12.5W

PBIH# T2F 1.8A 0.12A 0.12A 12.5W

PBIH# T1G 2.8A* 0.5A 0.4A 25W

PBIH# T1BG 0.7A 1.5A* 0.25A 25W

PBIH# T3G 2.8A* 0.5A 0.5A 25W

PBIH# T2G 2.8A* 0.36A 0.36A 25W

PBIH# T1J 5A 0.83A 0.83A 45W

(0.73A) (0.73A)

PBIH# T1BJ 1A 3A 0.4A 45W

(2.7A) (0.3A)

PBIH# T3J 5A 0.83A 0.83A 45W

(0.73A) (0.73A)

PBIH# T2J 5A 0.65A 0.65A 45W

(0.6A) (0.6A)

SELECTION TABLE 
DUAL OUTPUT

SELECTION TABLE
TRIPLE OUTPUT

NOTE:
Input codes# = C12(12V), C24(24V), C48V), D(110V)
To obtain model number substitute # for input code.
* Galvanically isolated output
( ) Output current rating for 12V input units

PBIH Series
1 5 - 4 5  W A T T S  D C / D C  D U A L  T R I P L E  O U T P U T
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PBIH Series
1 5 - 4 5  W A T T S  D C / D C  D U A L  T R I P L E  O U T P U T

PBIH-F  (15W)

PBIH-G  (25W)

PBIH-J  (45W)
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2.13  Multitrode Probe  
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2.13 

 
TECHNICAL DATA SHEET 

 
For 

 
SP232 BEANLAND STREET 

Sewage Pump Station 
 
 
 
 

Equipment Type: 
 
 

Level Probe 

Location: 
 
 

Common Control 

Model Numbers: 
 
 

020130FSP 

Manufacturer: 
 
 

Multitrode 

Supplier: 
 
 
 
 
 

Multitrode Pty Ltd 
130 Kinston Road 
Underwood, QLD 4119 
 
Ph:   07 3340 7000 
Fax: 07 3340 7077 
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MultiTrode Inc · USA
6560 East Rogers Circle

Boca Raton   Florida   33487
Tel: +1 561 994 8090   Fax: +1 561 994 6282

sales@multitrode.net

MultiTrode Pty Ltd · Australia
Brisbane Technology Park   18 Brandl Street

PO Box 4633   Eight Mile Plains   Qld   4113
Tel: +61 7 3340 7000   Fax: +61 7 3340 7077

ales@multitrode.com.au

www.multitrode.com
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 MultiTrode Probe Immersion Table 

 Leaders in Pump Station Management Technology www.multitrode.com 

PVC and AVESTA 254-SMO stainless steel comprise the major, exposed surfaces of the MultiTrode 
probe, and have been operated and tested in the following chemicals. 

ACETIC ACID 50% Aqueous OXALIC ACID 5%

ADIPIC ACID Saturated Aqueous PHOSPHORIC ACID Up to 30% Aqueous 

ALUMINIUM SULPHATE 27% POTASSIUM BICHROMATE 25%

AMMONIUM CARBONATE 50% Aqueous POTASSIUM CHLORATE 36%

AMMONIUM HYDROXIDE All Concentrations POTASSIUM CHROMATE All Concentrations 

AMMONIUM PHOSPHATE All Concentrations POTASSIUM CYANIDE All Concentrations 

AMMONIUM SULPHATE All Concentrations POTASSIUM PERMANGANATE 5-10% 

AMMONIUM SULPHIDE All Concentrations POTASSIUM PERSULPHATE Saturated

AMYL ALCOHOL POTASSIUM SULPHATE All Concentrations 

ANILINE HYDROCHLORIDE All Concentrations SODIUM ACETATE All Concentrations 

BARIUM HYDROXIDE All Concentrations SODIUM BICARBONATE All Concentrations 

BEER SODIUM BISULPHATE 5%

BORAX All Aqueous SODIUM BISULPHITE 10%

BORIC ACID All Aqueous SODIUM CHLORATE 30%

CALCIUM NITRATE 50% Aqueous SODIUM FLUORIDE 5-10% 

CHLORIC ACID 10% SODIUM NITRATE All Concentrations 

CHROMIC ACID 5% SODIUM PHOSPHATE All Concentrations 

FORMIC ACID Up to 50% Aqueous SODIUM SILICATE All Aqueous 

GELATINE All Concentrations SODIUM SULPHATE All Concentrations 

GLUCOSE All Concentrations SODIUM SULPHIDE 5%

GLYCERINE All Concentrations SODIUM SULPHITE 50%

HYDROBROMIC ACID 50% Aqueous SODIUM THIOSULPHATE 16-25% 

HYDROCYANIC ACID 100%  SULPHUR DIOXIDE Technically Pure  Anhydrous 

HYDROFLUORIC ACID 1% SULPHURIC ACID 98%

HYDROGEN PEROXIDE 30% Aqueous SULPHUROUS ACID Saturated Aqueous 

HYDROGEN SULPHIDE Moist Gas or Saturated  Aqueous solution TANNIC ACID All Aqueous 

LACTIC ACID 18% Aqueous TARTARIC ACID All Aqueous 

LEAD ACETATE All Concentrations TURPENTINE OIL Technically Pure 

MERCURY 100%  VINEGAR 4-5%

MILK Sour YEAST All Aqueous 

NITRIC ACID Up to 40% Aqueous Unless stated otherwise, all aqueous solutions are 100%.

Note: MultiTrode probes can be used in many other aggressive applications and the list above is by no means complete. 
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2.14  Vegadis 62, Vegabar 52 & Vegawell 52  
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2.14 
 

 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Pressure Measurement, Valve 
Measurement & Delivery 
Pressure Transmitter 

Location: 
 
 

 

Model Numbers: 
 
 

VEGAWELL 52, VEGADIS 62 & 
VEGABAR 52 

Manufacturer: 
 
 

Vega 

Supplier: 
 
 
 
 
 

Vega  
398 The Boulevard 
Kerrawee, NSW 2232 
 
Ph:   02 9542 6662 
Fax: 02 9542 6665 
Web: www.vega.com/au 
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VEGADIS 62
External indicating and adjustment unit without external energy

Application area

VEGADIS 62 is suitable for measured value indication and adjustment of

sensors with HART protocol. The instrument is looped directly into the

signal line at any location.

VEGADIS 62 can be also used as indicator for bus participants in a HART

multidrop system.

VEGADIS 62 operates also as a pure indicating instrument in a 4… 20mA

current loop.

Advantages

• Digital and quasianalogue indication of the measured value

• Digital LC display with 4-key adjustment

• Detachable indicating and adjustment module

• Protection rating IP 65

Function

VEGADIS 62measures the current in the current loop and indicates the

measured value in digital and quasianalogue format.

The instrument operates in two modes: in HARTmode the instrument

listens continuously to the HART communication of the processing system

with the sensor.Modifications of units and/or measuring range are

adapted automatically. In the basic mode, all settings of VEGADIS 62 are

carried out with the keys on the front.

Technical data

General data

Materials

– Housing plastic PBT, Alu die-casting, 316L

– Inspection window in hous-

ing cover for indicating and

adjustment module

Polycarbonate (UL-746-C listed)

– Ground terminal 316Ti/316L

Weight approx. 0.35 kg (0.772 lbs)

Supply circuit

Voltage supply and data trans-

mission

via the signal circuit

Current range 3.5 … 22.5 mA

Indicating and adjustment module

Display

– Principle LCD

– Measured value presenta-

tion

7 segments, 5-digit, height of digits 9 mm

(0.354 in), indication range

-99999… 99999

– Bar graph 20 segments

– Info line 14 segments, 6-digit, height of digits

5.5 mm (0.217 in)

Adjustment elements 4 keys

Materials

– Housing ABS

– Inspection window Polyester foil

Ambient conditions

Ambient temperature -20… +70 °C (-4 … +158 °F)

Storage and transport temper-

ature

-40… +80 °C (-40… +176 °F)

Electromechanical data

Cable gland 2 x cable entryM20 x 1.5 (cable:

ø 5 … 9 mm)

Spring-loaded terminals for wire cross-section

– Massive wire, cord 0.2 … 2.5 mm² (AWG 24 … 14)

– Cord with cable end sleeve 0.2 … 1.5 mm² (AWG 24 … 16)

Electrical protective measures

Protection rating

– Housing plastic IP 66/IP 67

– Housing Aluminium, stain-

less steel

IP 66/IP 68 (0.2 bar)

Approvals

You can find detailed information on the existing approvals in the

"configurator" on our homepage under www.vega.com/configurator.

Specification sheet

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach/Germany, www.vega.com VEGADIS 62 – 36821-EN-091008
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Operation

The adjustment of VEGADIS 62 is menu-controlled via four keys on the

front and one LC display.

1

2

3

4

5

Indicating and adjustment elements

1 Status information (HARTmode, unit lock, warning or error information)

2 Unit and information line

3 Digital measured value indication

3 Bar graph for quasianaloguemeasured value indication

3 Adjustment keys

Electrical connection

1 2+(  ) (-) 3 4+(  ) (-)

1 2

3

Wiring plan VEGADIS 62

1 To the sensor

2 For power supply

3 For connection cable to indicating and adjustment module

~

=

1

2
43

Installation example VEGADIS 62 in conjunctionwith an individual sensor

1 Sensor

2 VEGADIS 62

3 HART resistance 250Ω (required depending on the processing)

4 Voltage supply/Processing

You can find details on the electrical connection in the operating

instructions of the instruments on our homepage under

www.vega.com/downloads.

Dimensions

 5
 m

m
 (

0
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0
")

1
6
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m
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.6

3
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8
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4
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Information

You can find further information about the VEGA product line on our

homepage www.vega.com.

In the download section under www.vega.com/downloads you'll find free

operating instructions, product information, brochures, approval

documents, instrument drawings and much,much more.

Contact

You can find the VEGA agency serving your area on our homepage

www.vega.com.

Specification sheet

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach/Germany, www.vega.comVEGADIS 62 – 36821-EN-091008
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Pressure measurement

Process pressure/Hydrostatic

VEGAWELL 52

Product Information

Page 343 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



Contents

2 Process pressure/Hydrostatic – Pressure measurement

Contents

1 Description of the measuring principle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2 Type overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3 Mounting instructions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4 Electrical connection

4.1 General requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4.2 Power supply . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4.3 Connection cable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4.4 Cable screening and grounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4.5 Wiring plan VEGAWELL 52 - 4 … 20 mA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4.6 Wiring plan VEGAWELL 52 - 4 … 20 mA/HART - Pt 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

5 Operation

5.1 Overview. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

5.2 Adjustment with PACTware . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

6 Technical data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

7 Dimensions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

8 Product code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Take note of safety instructions for Ex applications

Please note theEx specific safety informationwhich you can find on our homepagewww.vega.com\services\downloads and

which comes with every instrument. In hazardous areas you should take note of the appropriate regulations, conformity and

type approval certificates of the sensors and power supply units. The sensors must only be operated on intrinsically safe

circuits. The permissible electrical values are stated in the certificate.
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1 Description of the measuring principle

Measuring principle

VEGAWELL 52 pressure transmitters work according to the hy-

drostatic measuring principle, which functions independently of

the dielectric properties of the product and is not influenced by

foam generation.

The sensor element ofVEGAWELL52 is the dry ceramic-capaci-

tive CERTEC
® measuring cell in two sizes. Base element and

diaphragm consist of high purity sapphire-ceramic®.

Thehydrostaticpressureof theproductcausesvia thediaphragm

a capacitance change in the measuring cell. This capacitance

change is converted into an appropriate output signal.

16
 μ

m 1

2

3

Fig. 1: Configuration of the CERTEC
® measuring cell with VEGAWELL 52

1 Diaphragm

2 Soldered glass bond

3 Base element

The advantages of the CERTEC
® measuring cell are:

l Very high overload resistance

l No hysteresis

l Excellent long-term stability

l Completely front flush installation

l Good corrosion resistance

l Very high abrasion resistance

Wide application range

VEGAWELL 52 is suitable for level measurement in deep wells

and ballast tanks as well as for gauge measurement in open

flumes. Typicalmedia are drinkingwater andwaste water as well

as water containing abrasive substances. All signal outputs are

available in 4… 20mA and 4… 20mA/HART - Pt 100.

In the 4 … 20 mA/HART - Pt 100 version, a temperature sensor

Pt 100 in four-wire technology is integrated in the transducer.

Power supply or processing are carried out via an external tem-

perature transducer.

Description of the measuring principle

Process pressure/Hydrostatic – Pressure measurement 3
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2 Type overview

VEGAWELL 52

Measuring cell: CERTEC
®

Media: drinking water and waste water

Process fitting: Straining clamp, screw connection, thread

Material process fitting:

316L

Material, suspension cable: PE, PUR, FEP

Material transmitter:

316L, 1.4462 (Duplex), each also with PE coating, PVDF, Titanium

Diameter transmitter:

depending on material and version at least 22 mm

Measuring range: 0… 0.1 bar up to 0 … 25 bar

Process temperature: -20… +80 °C (-4 … +176 °F)

Deviation: < 0.2 %, < 0.1%

Signal output: 4… 20mA, 4 … 20 mA/HART

Operation: depending on the version via PACTware/PC

Type overview

4 Process pressure/Hydrostatic – Pressure measurement
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3 Mounting instructions

Mounting position

The following illustration shows a mounting example for VEGA-

WELL 52. The VEGA price list contains suitable mounting brack-

ets under the section Accessories. With these parts, standard

mounting arrangements can be realised quickly and reliably.

Fig. 3: VEGAWELL 52 in a pump shaft with VEGABOX 02

VEGAWELL 52must be mounted in a calm area or in a suitable

protective tube. This avoids lateral movements of the transmitter

and the resulting corruption of measurement data.

Note:
As an alternative to fixing the transmitter, the use of a

measuring instrumentholder fromVEGA's lineofmount-

ing accessories is recommended.

Beside the connection and suspension cables, the suspension

cable also contains a capillary for atmosphericpressure compen-

sation. All versions can be shortened on site.

With VEGAWELL 52, the electronics is completely integrated in

the transmitter. The cable end can be lead directly to a dry con-

nectioncompartment.Pressure compensation is then carried out

via the filter element of the capillaries.

Note:
The pressure compensation housing VEGABOX 02 is

recommended for connectingVEGAWELL 52.

It contains a high-quality ventilation filter and terminals. A protec-

tive cover is optionally available for use outdoors.

Mounting versions

The following illustrations show the different mounting versions

depending on the instrument type.

Mounting with straining clamp

2

3

1

Fig. 5: Straining clamp

1 Suspension cable

2 Suspension opening

3 Clamping jaws

Mounting with screw connection

1

2

3

4

5

6

Fig. 6: Screw connection

1 Suspension cable

2 Seal screw

3 Cone bushing

4 Seal cone

5 Screw connection

6 Seal

Mounting instructions

Process pressure/Hydrostatic – Pressure measurement 5
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Mounting with housing and thread

2

3

1

Fig. 7: Housing with threadG1½ A

1 Housing

2 Seal

3 Thread

Mounting instructions

6 Process pressure/Hydrostatic – Pressure measurement
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4 Electrical connection

4.1 General requirements

The supply voltage range can differ depending on the instrument

version. You can find exact specifications in chapter "Technical

data".

The national installation standards as well as the valid safety

regulations and accident prevention rules must be observed.

In hazardous areas you should take note of the appro-

priate regulations, conformity and type approval certifi-

cates of the sensors and power supply units.

4.2 Power supply

Supply voltage and current signal are carried on the same two-

wirecable.The requirementson thepowersupplyarespecified in

chapter "Technical data".

The VEGA power supply units VEGATRENN 149AEx, VEGAS-

TAB 690, VEGADIS 371 as well as VEGAMET signal condition-

ing instruments are suitable for power supply.When one of these

instruments is used, a reliable separation of the supply circuits

from the mains circuits according to DIN VDE 0106 part 101 is

ensured.

4.3 Connection cable

In general

Anouterdiameterof5…9mmensures theseal effectof thecable

entry. If electromagnetic interference is expected, screened ca-

ble should be used for the signal lines.

The sensors are connected with standard two-wire cable without

screen.

In Ex applications, the corresponding installation regu-

lations must be noted for the connection cable.

4.4 Cable screening and grounding

If screened cable is necessary, the cable screen must be con-

nected on both ends to ground potential. If potential equalisation

currents are expected, the connection on the evaluation side

must be made via a ceramic capacitor (e.g. 1 nF, 1500 V).

4.5 Wiring plan VEGAWELL 52 - 4… 20mA

Direct connection

4

1

2

2

3

Fig. 8: Wire assignment, suspension cable

1 blue (-): to power supply or to the processing system

2 brown (+): to power supply or to the processing system

3 Shielding

4 Breather capillaries with filter element

Connection via VEGABOX 02

1

2

–
+1

2
3

4
5

6

1
2

3
4

5
6

Fig. 9: Terminal assignment VEGABOX 02

1 To power supply or the processing system

2 Shielding
1)

Connection via housing

1
2

4

5

3

6

1

2

Fig. 10: Terminal assignment of the housing

1 To power supply or the processing system

2 Shielding
2)

Electrical connection

Process pressure/Hydrostatic – Pressure measurement 7

1)
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
2)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.3
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4.6 Wiring plan VEGAWELL 52 - 4 … 20 mA/

HART - Pt 100

Direct connection

1

8

2
3
4
5
6
7

Fig. 11: Wire assignment, connection cable

1 blue (-): to power supply or to the processing system

2 Brown (+): to power supply or to the processing system

3 White: for processing of the integrated Pt 100 (power supply)

4 Yellow: for processing of the integrated Pt 100 (measurement)

5 Red: for processing of the integrated Pt 100 (measurement)

6 Black: for processing of the integrated Pt 100 (power supply)

7 Shielding

8 Breather capillaries with filter element

Connection via VEGABOX 02

1

2

1

3

–
+1

2
3

4
5

6

1
2

3
4

5
6

Fig. 12: Terminal assignmentVEGABOX 02

1 To power supply or the processing system (signal pressure transmitter)

2 To power supply or the processing system (connectioncables resistance ther-

mometer Pt 100)

3 Shielding
3)

Connection via VEGABOX 02 with integrated temperature

sensor

1
2

3
4

-

-
+

m
A

+

1
2

1
2

1

2

3

–

–

+

+

Fig. 13: Terminal assignmentVEGABOX 02

1 To power supply or the processing system (signal pressure transmitter)

2 For voltage supply or to processing system (resistance thermometer Pt 100)

3 Shielding
4)

Connection via housing

1
2

4

5

3

6

1

3

2

Fig. 14: Terminal assignment of the housing

1 To power supply or the processing system (signal pressure transmitter)

2 For voltage supply or to processing system (resistance thermometer Pt 100)

3 Shielding
5)

Electrical connection

8 Process pressure/Hydrostatic – Pressure measurement

3)
Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
4)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
5)

Connect screen to ground terminal. Connect ground terminal on the outside of the housing as prescribed. The two terminals are galvanically

connected.
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5 Operation

5.1 Overview

VEGAWELL 52 4… 20mA

VEGAWELL 52 - 4… 20mA has no adjustment options.

VEGAWELL 52 4… 20mA/HART - Pt 100

l Adjustment software according to FDT/DTM standard, e.g.

PACTware and PC

l HART handheld

5.2 Adjustment with PACTware

Connecting the PC to the signal cable

1

5

2

3

4

Fig. 15: Connection of the PC to VEGABOX 02 or communication resistor

1 PC with PACTware

2 RS232 interface (with VEGACONNECT 3), USB interface (with VEGA-

CONNECT 4)

3 VEGACONNECT 3 or 4

4 Communication resistor 250Ω

5 Power supply unit

Necessary components:

l VEGAWELL 52

l PC with PACTware and suitable VEGA DTM

l VEGACONNECTwith HART adapter cable

l HART resistor approx. 250 Ω

l Power supply unit

Note:
With power supply units with integrated HART resist-

ance (internal resistance approx. 250 Ω), an additional

external resistance is not necessary (e.g.VEGATRENN

149A, VEGAMET 381/624/625, VEGASCAN 693). In

such cases, VEGACONNECT can be connected paral-

lel to the 4… 20mA cable.

Operation

Process pressure/Hydrostatic – Pressure measurement 9
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6 Technical data

Materials and weights

Materials, wetted parts

- Transmitter 316L, 316L with PE coating, 1.4462 (Duplex), 1.4462 with PE coating,

PVDF, Titanium

- Diaphragm sapphire ceramic® (99.9 % oxide ceramic)

- Measuring cell seal FKM (VP2/A) - FDA and KTW approved, FFKM (Perlast G75S), EPDM

(A+P 75.5/KW75F)

- Suspension cable PE (FDA and KTW-approved), FEP, PUR

- Cable gland on the transmitter 316L

- Process fitting 316L

- Straining clamp 1.4301

- Unassembled screw connection 316L, PVDF

- Threaded connection on the housing 316L

Materials, non-wetted parts

- Housing plastic PBT (Polyester), 316L

Weight approx.

- Basic weight 0.8 kg (1.764 lbs)

- Suspension cable 0.1 kg/m (0.07 lbs/ft)

- Straining clamp 0.2 kg (0.441 lbs)

- Screw connection 0.4 kg (0.882 lbs)

- Plastic housing 0.8 kg (1.764 lbs)

- Stainless steel housing 1.6 kg (3.528 lbs)

Input variable

Measured value Level

Measuring range see product code

Recommended max. turn down 10 : 1

Output variable

4… 20mA

Output signal 4… 20mA

Signal resolution 2 µA

Failure signal < 3.6 mA

Max. output current 22mA

Run-up time 2 s

Step response time 100ms (ti: 0 s, 0 … 63%)

Fulfilled NAMUR recommendations NE 43

4… 20mA/HART - Pt 100

Output signal 4… 20mA/HART

Signal resolution 2 µA

Failure signal < 3.6 mA; 20.5 mA; 22 mA; unchanged (adjustable via PACTware)

Max. output current 22mA

Run-up time 15 s

Step response time 200ms (ti: 0 s, 0 … 63%)

Fulfilled NAMUR recommendations NE 43

Additional output parameter - temperature

integrated resistance thermometer Pt 100 according to DIN EN 60751

Range -50… +100 °C (-58… +212 °F)

Resolution 1 °K

Deviation for 4… 20mA version6)

Specifications refer to the set span. Turn down (TD) = nominal measuring range/set span.

Deviation with version < 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down > 10 : 1 < 0.04 % x TD

Technical data

10 Process pressure/Hydrostatic – Pressure measurement

6)
Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability.
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Deviation with version < 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down > 10 : 1 < 0.02 % x TD

Deviation for version 4… 20mA/HART - Pt 1007)

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Deviation with version < 0.2 %

- Turn down 1 : 1 up to 5 : 1 < 0.2 %

- Turn down > 10 : 1 < 0.04 % x TD

Deviation with version < 0.1 %

- Turn down 1 : 1 up to 5 : 1 < 0.1 %

- Turn down > 10 : 1 < 0.02 % x TD

Influence of the product or ambient temperature

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Average temperature coefficient of the zero signal

In the compensated temperature range of 0 … +80 °C (+32 … +176 °F), reference temperature 20 °C (68 °F).

Average temperature coefficient of the zero signal

- Turn down 1 : 1 < 0.05 %/10 K

- Turn down 1 : 1 up to 5 : 1 < 0.1 %/10 K

- Turn down > 10 : 1 < 0.15 %/10 K

Outside the compensated temperature range

Average temperature coefficient of the zero signal

- Turn down 1 : 1 typ. < 0.05%/10 K

Long-term stability (similar to DIN 16086, DINV 19259-1 and IEC 60770-1)

Applies to digitalHART interface as well as to analogue current output 4… 20mA.Specifications refer to the set span. Turn down (TD) is the

relation nominal measuring range/set span.

Long-term drift of the zero signal < (0.1 % x TD)/year

Ambient conditions

Ambient temperature

- Connection cable PE -40… +60 °C (-40… +140 °F)

- Connection cable PUR, FEP -40… +85 °C (-40… +185 °F)

Storage and transport temperature -20… +80 °C (-4 … +176 °F)

Process conditions

Process pressure

Max. process pressure, transmitter
8)

- Measuring range 0.1 bar (1.45 psig) 15 bar (218 psig)

- Measuring range 0.2 bar (2.9 psig) 20 bar (290 psig)

- Measuring range ≤ 0.4 bar (5.8 psig) 25 bar (363 psig)

Pressure stage, process fitting

- Unassembled screw connection 316L: PN 3, PVDF: unpressurized

- Thread on the housing PN 3

Product temperature, depending on the version

Technical data

Process pressure/Hydrostatic – Pressure measurement 11

7)
Determined according to the limit point method according to IEC 60770, incl. non-linearity, hysteresis and non-repeatability.

8)
Limited by the overpressure resistance of the measuring cell.3
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Suspension cable Transmitter Product temperature

PE All -20… +60 °C (-4 … +140 °F)

PUR All -20… +80 °C (-4 … +176 °F)

PUR PE coating -20… +60 °C (-4 … +140 °F)

FEP All -20… +80 °C (-4 … +176 °F)

FEP PE coating -20… +60 °C (-4 … +140 °F)

Vibration resistance mechanical vibrations with 4 g and 5 … 100 Hz
9)

Electromechanical data

Suspension cable

- Configuration six wires, one suspension cable, one breather capillary, screen braiding,

foil,mantle

- Tensile strength ≥ 1200 N (270 pound force)

- Max. length 1000m (3280 ft)

- Min. bending radius 25mm (with 25 °C/77 °F)

- Diameter approx. 8mm (0.315 in)

- colour (non-Ex/Ex) - PE black/blue

- colour (non-Ex/Ex) - PUR, FEP blue/blue

Cable entry housing or VEGABOX 02 1 x cable glandM20 x 1.5 (cable: ø 5… 9mm), 1 x blind stopperM20 x 1.5

Screw terminals for wire cross section 1.5mm² (AWG 16), screen up to 4mm² (AWG 12)

Supply voltage - 4… 20mA

Operating voltage 8… 36 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

1272

955

600

300

12 1816148 10 20 22 24 26 28 29 30 32 34 36

Ω 

V 

2

1

Fig. 16: Voltage diagram

1 Voltage limit

2 Operating voltage

Supply voltage - 4… 20mA/HART - Pt 100

Operating voltage 9.6 … 36 V DC

Permissible residual ripple

- < 100 Hz Uss < 1 V

- 100 Hz … 10 kHz Uss < 10mV

Load see diagram

Technical data

12 Process pressure/Hydrostatic – Pressure measurement

9)
Tested according to the regulations of German Lloyd, GL directive 2.
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Fig. 17: Voltage diagram

1 HART load

2 Voltage limit

3 Operating voltage

Electrical protective measures

Protection

- Transmitter IP 68 (30 bar)

- Housing IP 66/IP 67

- VEGABOX 02 IP 65

Overvoltage category III

Protection class III

Existing approvals or approvals applied for

Gas explosion protection e.g. according to ATEX and IEC

Fire-damp protection e.g. according to ATEX

Overfill protection e.g. according toWHG

Ship approval e.g. according to GL, LRS, ABS, RINA

The available approvals can be selected via the configurator on www.vega.com.

Depending on the version, instrumentswith approvals can have different technical data. For these instruments, please note the corresponding

approval documents. They can be downloaded in the download section on www.vega.com.

CE conformity

EMC (2004/108/EG) EN 61326-1: 2006

LVD (2006/95/EG) EN 61010-1: 2001

Environmental instructions

VEGA environment management system certified according to DIN EN ISO 14001

You can find detailed information under www.vega.com.

Technical data

Process pressure/Hydrostatic – Pressure measurement 13
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7 Dimensions

VEGAWELL 52 - suspension cable 1
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Fig. 18: VEGAWELL 52 - suspension cable

1 TransmitterDuplex, with straining clamp

2 TransmitterDuplex for deepwells,with unassembledscrew connectionG1½A

(1½ NPT) and closing cap

3 TransmitterDuplex, with PE coating

4 Transmitter with screwed connection of PVDF

5 TransmitterTitanium/Titaniumwithglass leadthrough,with threadG1A (1NPT)

and plastic housing

VEGAWELL 52 - suspension cable 2
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Fig. 20: VEGAWELL 52 - suspension cable

1 Transmitter 316L, with straining clamp

2 Transmitter Titanium, with unassembled screw connectionG1 A (1 NPT)

VEGAWELL 52 - threaded fitting
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Fig. 22: VEGAWELL 52 - thread

1 Threaded fittingG½ innerG¼

2 Threaded fittingG1

Dimensions

14 Process pressure/Hydrostatic – Pressure measurement
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8 Product code

VEGAWELL 52

Approval
XX without
XM Ship approval
AX ATEX II 2G EEx ia IIC T6
AM ATEX II 2G EEx ia IIC T6 + Ship approval

AI IEC Ex ia IIC T6
Fastening / Material
X4 without
A4 Straining clamp / 1.4301(304)
GA Threaded fitting, unassembled G1½A PN3 / 316L
NP Threaded fitting, unassembled G1½A PN0,2 / PVDF
GC Threaded fitting, unassembled G1A PN3 / 316L
GK Thread G1½A PN3 / 316L with plastic housing
GV Thread G1½A PN3 / 316L w.hous. StSt (precision casting)

Version / Process temperature
A Suspension cable PE / -20...60°C
D Suspension cable PUR / -20...80°C
B Suspension cable FEP / -20...80°C 

Length
K 6 m suspension cable PE 
L 12 m suspension cable PE
M 27 m suspension cable PE
T individually selectable length (PE/PUR/FEP)

Transmitter material / Diameter
D Duplex 1.4462 / 32mm
V 316L / 22mm
K Duplex 1.4462 with PE coating / 35mm 
P PVDF / 44 mm

Seal measuring cell
1 FKM (VP2/A)
3 EPDM (A+P 75.5/KW75F)
P FFKM (Perlast G75S)

Measuring range
A rel. / 0...0.1 bar (0...10 kPa) 
B rel. / 0...0.2 bar (0...20 kPa)
C rel. / 0...0.4 bar (0...40 kPa)
D rel. / 0...1 bar (0...100 kPa)
E rel. / 0...2.5 bar (0...250 kPa)
F rel. / 0...5 bar (0...500 kPa) 
G rel. / 0...10 bar (0...1000 kPa)
2 abs. 0...2.5 bar (0...250kPa)
3 abs. 0...5.0 bar (0...500kPa)

Electronics
C 4...20mA
D 4...20mA/HART® + PT100 4-wire 

Deviation in characteristic
1 0.20
2 0.10

Transmitter options
X without
V for deep wells 

WL52.

Product code

Process pressure/Hydrostatic – Pressure measurement 15
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VEGA Grieshaber KG

Am Hohenstein 113

77761 Schiltach

Germany

Phone +49 7836 50-0

Fax +49 7836 50-201

E-Mail: info@de.vega.com

www.vega.com

You can find at www.vega.com

downloads of the following

l operating instructions manuals

l menu schematics

l software

l certificates

l approvals

and much, much more

Subject to change without prior notice 35400-EN-090130
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VEGABAR 52
Profibus PA

Pressure transmitter with CERTEC
® measuring cell

Area of application

The VEGABAR 52 pressure transmitter can be used universally for

measurement of gases, vapours and liquids. Also substances such as

sand are not problem for the abrasion-resistant ceramic measuring cell.

The VEGABAR 52 is an economical solution for a multitude of applications

in all areas of industry.

Advantages

• High plant availability through maximum overload and vacuum resist-

ance of the ceramic measuring cell

• Measurement down to the last drop through extremely small measuring

ranges with high accuracy.

• Low costs for maintenance thanks to wear-free ceramic measuring cell

Function

The heart of the pressure transmitter is the pressure measuring cell that

transforms pressure into an electrical signal. This pressure-dependent

signal is converted into a standard output signal by the integrated

electronics.

The sensor element is the CERTEC
® measuring cell with excellent long-

term stability and high overload resistance. The CERTEC
® measuring cell

is also equipped with a temperature sensor. The temperature value can

be displayed via the indicating and adjustment module or processed via

the signal output.

Technical data

Measuring ranges -1 … +72 bar/-100 kPa… +7200 kPa

(-14.5… +1044 psig)

Smallest measuring range +0.1 bar/+10 kPa (+1.45 psig)

Deviation < 0.075%, optionally up to < 0.05%

Process fitting Thread G½ (EN 837), thread from G1½

(DIN 3852-A), flanges from DN 25 or

ANSI 1", fittings for the food processing

and paper industry

Process temperature -40… +150 °C (-40… +302 °F)

Ambient, storage and transport

temperature
-40… +80 °C (-40… +176 °F)

Betriebsspannung 9… 32 V DC

Materials

The wetted parts of the instrument are made of 316L, PVDF, Hastelloy,

C4-plated or Sapphire-ceramic®. The process seal is available in FKM,

FFKM as well as EPDM.

You will find a complete overview of the available materials and seals in

the "configurator" on our homepage under www.vega.com/configurator.

Housing versions

The housings are available as single chamber or double chamber version

in plastic, stainless steel or aluminium.

They are available in protection ratings up to IP 68 (25 bar) with external

electronics.

Electronics versions

The instruments are available in different electronics versions. Apart from

the two-wire electronics with 4… 20 mA or 4 … 20mA/HART, two purely

digital versions with Profibus PA and Foundation Fieldbus are available.

Approvals

The instruments are suitable for use in hazardous areas and are approved

e.g. according to ATEX and IEC. The instruments have also different ship

approvals such as e.g. GL, LRS or ABS.

You can find detailed information on the existing approvals in the

"configurator" on our homepage under www.vega.com/configurator.

Specification sheet

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach/Germany, www.vega.com VEGABAR 52 – 34723-EN-111227
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Bedienung

Die Bedienung des Gerätes erfolgt über das optional einsetzbare

Anzeige- und Bedienmodul PLICSCOM oder über einen PC mit der

Bediensoftware PACTware und entsprechendem DTM. Eine alternative

Bedienmöglichkeit ist das herstellerspezifische Bedienprogramm PDM.

Elektrischer Anschluss

I²C

Display

1 2 5 6 7 8

3

4

1

2

Elektronik- und AnschlussraumEinkammergehäuse

1 Steckverbinder für VEGACONNECT (I²C-Schnittstelle)

2 Federkraftklemmen zum Anschluss der externen Anzeige VEGADIS 61

3 Erdungsklemme zum Anschluss des Kabelschirms

4 Federkraftklemmen für Spannungsversorgungund Signalausgang

Details zum elektrischen Anschluss finden Sie in der Betriebsanleitung

des Gerätes auf unserer Homepage unter www.vega.com/downloads.

Dimensions
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Dimensions VEGABAR 52

1 Threaded versionG½ A (manometer connectionEN 837)

2 Threaded versionG1½ A

3 Flange version DN 50

Information

You can find further information about the VEGA product line on our

homepage www.vega.com.

In the download section under www.vega.com/downloads you'll find free

operating instructions, product information, brochures, approval

documents, instrument drawings and much,much more.

There, you will also find GSD and EDD files for Profibus PA systems as

well as DD and CFF files for Foundation Fieldbus systems.

Instrument selection

With the "finder" you can select the most suitable measuring principle for

your application: www.vega.com/finder.

You can find detailed information on the instrument versions in the

"configurator" on our homepage under www.vega.com/configurator.

Contact

You can find the VEGA agency serving your area on our homepage

www.vega.com.

Specification sheet

VEGA Grieshaber KG, Am Hohenstein 113, 77761 Schiltach/Germany, www.vega.comVEGABAR 52 – 34723-EN-111227
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2.15  Sprecher & Schuh Timer  
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2.15 
 

 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Delay Timer  

Location: 
 
 

 

Model Numbers: 
 
 

RZ7-FSA 3A 023 

Manufacturer: 
 
 

Sprecher & Schuh 

Supplier: 
 
 
 
 
 

NHP Pty Ltd 
25 Turbo Drive 
Coorparoo   QLD  4151 
 
Ph:  07 3891 6008 
Fax:  07 3891 6139 
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2.16  IDEC Relays  
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2.16 

 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Relays 

Location: 
 
 

 

Model Numbers: 
 
 

 

Manufacturer: 
 
 

IDEC 

Supplier: 
 
 
 
 
 

IPD Australia Pty Ltd 
Unit 17 
104 Ferntree Gully Road  
Oakleigh, Victoria 3166,  
 
Ph:   03 8523 5900 
Fax: 03 8523 5999 
Web: www.idec.com 
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For more information on this product family, visit our website. 
Additional resources include: 

• New and updated product information 
• Downloadable software demos & upgrades 
• Part confi guration tool & cross reference 
• Online stock check & ordering 
• IDEC fi eld sales & distributor search 
• Online literature request 

• Downloadable manuals & CAD drawings 
• Manufacturer’s suggested retail price list 
• Product training schedule & locations 
• Advertising & trade show schedules 
• Press releases & FAQs
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RSS Series Panel Mount SSR ........................786
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Relays & Sockets

 Selection Guide

General Purpose Relays        
RH Series RJ Series RQ Series RR Series

Appearance

Page 726 736 744 748

Contact Confi guration SPDT, DPDT, 3PDT, 4PDT SPDT, SPST, DPDT, DPST SPDT, DPDT SPDT, DPDT, 3PDT

Terminal Blade or PCB Blade or PCB PCB Pin or Blade

Contact Rating
(resistive)

10A, 30V DC/240V AC
1/3HP, 240V AC
1/6HP, 120V AC

SPDT: 12A/16A, 30V DC/250V AC
DPDT: 8A, 30V DC/250V AC

SPDT: 12A, 16A
DPDT: 8A

10A, 30V DC/ 240V AC
1/3HP, 240V AC
1/4HP, 120V AC

Contact Material Silver-Cadmium Oxide Silver-Nickel alloy Silver-Nickel alloy Silver

RU Series RY/RM Series

Appearance

Page 754 763

Contact Confi guration DPDT, 4PDT DPDT, 4PDT DPDT

Terminal Blade or PCB Blade or PCB

Contact Rating
(resistive)

DPDT: 10A, 30V DC/250V AC 
4PDT: 6A, 30V DC/250V AC 
              1/10 HP, 240V AC 
Bifurcated: 3A 250V AC

RY:  DPDT: 3A, 30V DC/240V AC
       4PDT: 5A, 30V DC/240V AC
Bifurcated: 1A 30V DC/120V AC

5A, 30V DC/240V AC

Contact Material
DPDT Silver Tin Oxide Indium

Standard: Gold plated silver
Bifurcated: Palladium Alloy Silver Silver

4PDT Gold-Silver Alloy on Silver

NEW
Models
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Selection Guide con’t

Latching Relays   
RR2KP Series RY2KS

Appearance

Page 776 779

Contact Confi guration DPDT DPDT

Terminal Pin Blade

Contact Rating 
(resistive)
 

10A, 30V DC
10A, 120V AC

3A, 30V DC
3A, 120V AC

Contact Material Silver Silver, gold-plated

Solid State Relays  
RSC Series RSS Series

Appearance

Page 783 786

Output Confi guration 1 Form A (SPST-NO) 1 Form A (SPST-NO)

Output Rating 20A, 30A, 45A
48 - 600V AC

10A, 25A, 50A, 75A, 90A 
48 - 660V AC

Output Dual SCR (zero crossing)

NEW
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Relays & Sockets

 RH Series    Compact Power Relays

SPDT through 4PDT, 10A contacts 
Compact power type relays

The RH series are miniature power relays with a large capacity. The RH relays feature 
10A contact capacity as large as the RR series but in a miniature package. The compact 
size saves space.

 Part Number Selection
Part Number

Contact Model Blade 
Terminal

PCB 
Terminal

Coil Voltage Code
(Standard Stock in bold)

SPDT
Basic  RH1B-U RH1V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V  DC6V, DC12V, DC24V, 
DC48V, DC110V

With Indicator RH1B-UL —

With Check Button RH1B-UC —

With Indicator and Check Button RH1B-ULC —

Top Bracket Mounting RH1B-UT —

With Diode (DC coil only) RH1B-UD RH1V2-UD DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) RH1B-ULD — DC12V, DC24V, DC48V, DC110V

DPDT
Basic  RH2B-U RH2V2-U

AC6V, AC12V, AC24V, AC110-120V, 
AC220-240V  
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator RH2B-UL RH2V2-UL

With Check Button RH2B-UC —

With Indicator and Check Button RH2B-ULC —

Top Bracket Mounting RH2B-UT —

With Diode (DC coil only) RH2B-UD RH2V2-UD
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator and Diode (DC coil only) RH2B-ULD —

3PDT
Basic  RH3B-U RH3V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V  DC6V, DC12V, DC24V, 
DC48V, DC110V

With Indicator RH3B-UL RH3V2-UL

With Check Button RH3B-UC —

With Indicator and Check Button RH3B-ULC —

Top Bracket Mounting RH3B-UT —

With Diode (DC coil only)  RH3B-D* RH3V2-D*
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) RH3B-LD* —

4PDT
Basic  RH4B-U RH4V2-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V DC6V, DC12V, DC24V, DC48V, 
DC110V

With Indicator RH4B-UL RH4V2-UL

With Check Button RH4B-UC —

With Indicator and Check Button RH4B-ULC —

Top Bracket Mounting RH4B-UT —

With Diode (DC coil only) RH4B-UD RH4V2-UD
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only)  RH4B-LD* —
   

1.  *Carries no UL recognition mark.
2.  PCB terminal relays are designed to mount directly to a circuit board without any socket. Ordering Information

When ordering, specify the Part No. and coil voltage code: 

 (example) RH3B-U       AC120V
                         Part No.                         Coil Voltage Code    
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  Sockets (for Blade Terminal Models)
Relays Standard DIN Rail Mount 1 Finger-safe DIN Rail Mount 1 Through Panel Mount PCB Mount

RH1B  SH1B-05  SH1B-O5C  SH1B-51  SH1B-62

1. DIN Rail mount 
socket comes with 
two horseshoe 
clips. Do not use 
unless you plan to 
insert pullover wire 
spring. Replacement 
horseshoe clip part 
number is Y778-011.

RH2B  SH2B-05  SH2B-05C  SH2B-51  SH2B-62

RH3B  SH3B-05  SH3B-05C  SH3B-51  SH3B-62

RH4B  SH4B-05  SH4B-05C  SH4B-51  SH4B-62

Hold Down Springs & Clips

Appearance Description Relay For DIN 
Mount Socket

For Through Panel & 
PCB Mount Socket Min Order Qty

Pullover Wire 
Spring

RH1B  SY2S-02F1 2

 SY4S-51F1 10

2. Must use horseshoe clip 
when mounting in DIN 
mount socket. Replacement 
horseshoe clip part number is 
Y778-011.

3. Two required per relay.

RH2B  SY4S-02F1 2

RH3B  SH3B-05F1 2

RH4B  SH4B-02F1 2

Leaf Spring 
(side latch) RH1B, RH2B, RH3B, RH4B  SFA-202 3   SFA-302 3

20

Leaf Spring 
(top latch) RH1B, RH2B, RH3B, RH4B   SFA-101 3   SFA-301 3

   
AC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C Coil Resistance (Ω)
±10% at 20°C

Operation Characteristics
(against rated values at 20ºC)AC 50Hz AC 60Hz

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 170 240 330 387 150 200 280 330 330 9.4 6.4 5.4

110% 80% 
maximum

30%
minimum

12 86 121 165 196 75 100 140 165 165 39.3 25.3 21.2

24 42 60.5 81 98 37 50 70 83 83 153 103 84.5

110 9.6 — 18.1 21.6 8.4 — 15.5 18.2 18.2 — 2,200 1,800

110-120 — 9.4-
10.8 — — — 8.0-9.2 — — — — — —

120 8.6 — 16.4 19.5 7.5 — 14.2 16.5 16.5 — 10,800 7,360

220 4.7 — 8.8 10.7 4.1 — 7.7 9.1 9.1 — 10,800 7,360

220-240 — 4.7-5.4 — — — 4.0-4.6 — — 18,820 — —

240 4.9 — 8.2 9.8 4.3 — 7.1 8.3 8.3 — 12,100 9,120

DC Coil Ratings

Voltage 
(V)

Rated Current (mA) ±15% at 20°C Coil Resistance (Ω)
±10% at 20°C

Operation Characteristics
(against rated values at 20ºC)

SPDT DPDT 3PDT 4PDT SPDT DPDT 3PDT 4PDT Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 128 150 240 250 47 40 25 24

110% 80% 
maximum

10%
minimum

 Standard coil voltages 
are in BOLD.

12 64 75 120 125 188 160 100 96

24 32 36.9 60 62 750 650 400 388

48 18 18.5 30 31 2,660 2,600 1,600 1,550

100-110 — 8.2-9.0 — — — 12,250 — —

110 8 — 12.8 15 13,800 — 8,600 7,340
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Relays & Sockets

 Contact Ratings
Maximum Contact Capacity

Model Continuous 
Current 

Allowable Contact Power Rated Load

Resistive 
Load

Inductive 
Load

Voltage 
(V)

Res. 
Load

Ind. 
Load

SPDT 10A 1540VA
300W

990VA
210W

110 AC 10A 7A

220 AC 7A 4.5A

30 DC 10A 7A

DPDT
3PDT
4PDT

10A 1650VA
300W

1100VA
225W

110 AC 10A 7.5A

220 AC 7.5A 5A

30 DC 10A 7.5A
Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

TÜV Ratings
Voltage RH1 RH2 RH3 RH4

240V AC 10A 10A 7.5A 7.5A

30V DC 10A 10A 10A 10A
     

AC: cos ø = 1.0, DC: L/R = 0 ms

 

 Socket Specifi cations
Sockets Terminal Electrical Rating Wire Size Torque

DIN Rail 
Mount 
Sockets

SH1B-05 (Coil) M3 screws
(contact) M3.5 screws with captive wire clamp 250V, 10A Maximum up to 2–#12AWG 5.5 - 9 in•lbs

9 - 11.5 in•lbs

SH2B-05
SH3B-05
SH4B-05

M3.5 screws with captive wire clamp 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Finger-safe 
DIN Rail 
Mount

SH1B-05C (coil) M3 screws
(contact) M3.5 screws with captive wire clamp, fi ngersafe 250V, 10A Maximum up to 2–#12AWG 5.5 - 9 in•lbs

9 - 11.5 in•lbs

SH2B-05C
SH3B-05C
SH4B-05C

M3.5 screws with captive wire clamp, fi ngersafe 300V, 10A Maximum up to 2–#12AWG 9 - 11.5 in•lbs

Through
Panel 
Mount 
Socket

SH1B-51
SH2B-51
SH3B-51
SH4B-51

Solder 300V, 10A — —

PCB Mount 
Socket

SH1B-62 PCB mount 250V, 10A — —

SH2B-62
SH3B-62
SH4B-62

PCB mount 300V, 10A — —

 Accessories
Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop DIN rail  BNL5 9.1 mm wide.

Replacement 
Hold-Down 
Spring Anchor 

DIN mount sockets and hold 
down springs.  Y778-011 For use on DIN rail mount socket when using pullover wire hold down 

spring. 2 pieces included with each socket.

UL Ratings

Voltage
Resistive General Use Horse Power Rating

RH1
RH2 RH3 RH4 RH1

RH2 RH3 RH4 RH1
RH2 RH3 RH4

240V AC 10A 7.5A 7.5A 7A 6.5A 5A 1/3 HP 1/3 HP —

120V AC — 10A 10A — 7.5A 7.5A 1/6 HP 1/6 HP —

30V DC 10A 10A — 7A — — — — —

28V DC — — 10A — — — — — —

CSA Ratings

Voltage
Resistive General Use

Horse 
Power 
Rating

RH1 RH2 RH3 RH4 RH1 RH2 RH3 RH4 RH1, 2, 3

240V AC 10A 10A — 7.5A 7A 7A 7A 5A 1/3 HP

120V AC 10A 10A 10A 10A 7.5A 7.5A — 7.5A 1/6 HP

30V DC 10A 10A 10A 10A 7A 7.5A — — —
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 Specifi cations
Contact Material Silver cadmium oxide

Contact Resistance 1 50mΩ maximum

Minimum Applicable Load 24V DC, 30 mA; 5V DC, 100 mA (reference value)

Operate Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Release Time 2

SPDT
DPDT

20ms maximum

3PDT
4PDT

25ms maximum

Power Consumption 
(approx.)

SPDT AC: 1.1VA (50Hz), 1VA (60Hz) DC: 0.8W

DPDT AC: 1.4VA (50Hz), 1.2VA (60Hz) DC: 0.9W

3PDT AC: 2VA (50Hz), 1.7VA (60Hz) DC: 1.5W

4PDT AC: 2.5VA (50Hz), 2VA (60Hz) DC: 1.5W

Insulation Resistance 100MΩ minimum (500V DC megger)

Dielectric Strength  3

SPDT
Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

DPDT
3PDT
4PDT

Between live and dead parts: 2,000V AC, 1 minute
Between contact and coil: 2,000V AC, 1 minute
Between contacts of different poles: 2,000V AC, 1 minute
Between contacts of the same pole: 1,000V AC, 1 minute

Operating Frequency Electrical:  1,800 operations/hour maximum
Mechanical:  18,000 operations/hour maximum

Vibration Resistance Damage limits: 10 to 55Hz, amplitude 0.5 mm
Operating extremes: 10 to 55Hz, amplitude 0.5 mm

Shock Resistance
Damage limits: 1,000m/s2 (100G)
Operating extremes: 200m/s2 (20G - SPDT, DPDT)
  100m/s2 (10G - 3PDT, 4PDT)

Mechanical Life 50,000,000 operations minimum

Electrical Life

DPDT 500,000 operations minimum (120V AC, 10A)

SPDT
3PDT
4PDT

200,000 operations minimum (120V AC, 10A)

Operating 
Temperature 4

SPDT –25 to +50°C (no freezing)

DPDT
3PDT
4PDT

–25 to +40°C (no freezing)

Operating Humidity 45 to 85% RH (no condensation)

Weight (approx.) SPDT: 24g, DPDT: 37g, 3PDT: 50g, 4PDT: 74g
         

Note: Above values are initial values.
1. Measured using 5V DC, 1A voltage drop method
2. Measured at the rated voltage (at 20°C), excluding contact bouncing

Release time of relays with diode: 40 ms maximum
3. Relays with indicator or diode: 1000V AC, 1 minute 
4. For use under different temperature conditions, refer to Continuous Load Current vs. Operating Temperature Curve. The operating 

temperature range of relays with indicator or diode is –25 to +40°C.
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Relays & Sockets

 Characteristics (Reference Data)

Electrical Life Curves
AC Load DC Load
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Maximum Switching Capacity
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Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type)
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Note: The rated voltage is
       applied to the coil.

(RH3/RH4)

Internal Connection (View from Bottom)
Basic Type

SPDT DPDT 3PDT 4PDT With Check Button

Front
Pushbutton

Contacts can be operated by pressing the 
check button.  

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14
9

4
8

12
(   –   ) (   +   )

1
5

13 14

9

4
8

2
6

1210

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

With Indicator (-L type)
SPDT 3PDT 4PDT DPDT

Below 
100V 
AC/DC

1
5

13 14

9

(   –   ) (   +   )

1
5
9

4
8

2
6

1210

13 14(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

Below 
24V 
AC/DC

1
5

13 14

9

4
8
12

(   –   ) (   +   )
When the relay is energized, 
the indicator goes on. 

Relay coils less than 100V 
DC do not contain a protec-
tion diode (except DPDT).
Relay coils below 100V 
use LED indicator, coils 
above 100V use neon lamp 
indicator.

•

•

100V 
AC/DC 
and over

1
5

13 14

9

(   –   ) (   +   )

1
5
9

4
8

2
6

1210

13 14(   –   ) (   +   ) (   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

24V 
AC/DC 
and over

1
5

13 14

9

4
8
12

(   –   ) (   +   )

With Diode (-D type)
SPDT DPDT 3PDT 4PDT

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8
12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

Contains a diode to absorb the back emf 
generated when the coil is de-energized. The 
release time is slightly longer. Available for DC 
coil only.

Diode Characteristics
Reverse withstand voltage: 1,000V
Forward current: 1A

•
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Relays & Sockets

With Indicator LED & Diode (-LD type)
SPDT 3PDT 4PDT DPDT

Below 
100V DC

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

Below 
24V 
AC/DC

1
5

13 14

9

4
8
12

(   –   ) (   +   )

Contains an LED indicator and 
a surge absorber, and has the 
same height as the basic type.

100V DC 
and over

1
5

13 14

9

(   –   ) (   +   )

1
5

13 14

9

2
6

10

4
8

12

(   –   ) (   +   )

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

24V 
AC/DC 
and over

1
5

13 14

9

4
8
12

(   –   ) (   +   )

 Dimensions (mm)

RH1B-U/RH1B-UL/RH1B-UD/RH1B-ULD RH2B-U/RH2B-UL/RH2B-UD/RH2B-ULD RH3B-U/RH3B-UL/RH3B-D/RH3B-LD

13

1
5

9

14

4.
7

0.
5

6.4

5.4 14

27
.5

SH1B-05: 61.5 (63.5) max., SH1B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

1 4

5 8

9 12

13 14

6.4 21

27
.5

4.
7

0.
5

SH2B-05: 61.5 (63.5) max., SH2B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

13 14

1 2 4

865

9 10 11

4.
7

0.
5 27
.5

6.4 31

SH3B-05: 61.5 (63.5) max., SH3B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

RH4B-U/RH4B-UL/RH4B-UD/RH4B-LD RH1B-UT RH2B-UT

1 2 3 4

7 865

9 10 11 12

13 14

6.4 41

4.
7

0.
5 27

.5

SH4B-05: 61.5 (63.5) max., SH4B-51: 39.6 (41.6) max.

35.6 max.

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

ø2.6 hole

ø2.6 hole

13

1
5

9

14

3.5
14.5 35.6 max. 6.4

5.42

3843
.2

27
.5

6.
6

5.
9

4.
7

0.
5

4.
7

ø2.6 hole

1 4

5 8

9 12

13 14

3.5

21.5

2

35.6 max. 6.4

3843
.2

27
.5

4.
7

5.
9

7.
25

0.
5

4.
7

10

RH3B-UT RH4B-UT

ø2.6 hole

13 14

1 2 4

865

9 10 12

21.5
31.5 35.6 max. 6.4

3.5

3843
.2

28

10
10

4.
7

2

4.
7

5.
9

7.
25

0.
5

ø2.6 hole

10
10

10
4.

7

2

35.6 max. 6.4
42 max.

13

12

14

1 2 3 4

7 865

9 10 11

28
41.5

28

3.5

3844

4.
7

5.
9

7.
25

0.
5
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Sw
itches &

 Pilot Lights
D

isplay Lights
Relays &

 Sockets
Tim

ers
Term

inal B
locks

Circuit B
reakers

Relays & Sockets

Dimensions con’t (mm)

RH1V2-U/RH1V2-UD RH2V2-U/RH2V2-UL/RH2V2-UD

13

1

5

9

14

35.6 max. 4.6

0.
5

27
.5

14

3-ø2.4 holes
2-ø2 holes

4.4

7.
15

6.
6 12

.5
4.

7

0.5

1.
5 2

8-ø2.4 holes

10

14.2

7.
8

7.
25

13
.1

5
4.

7

1413

1 4

5 8

9 12

35.6 max. 4.6

27
.5

5

2
0.

5

0.
5

2

0.5

21

RH3V2-U/RH3V2-UL/RH3V2-D RH4V2-U/RH4V2-UL/RH4V2-UD

13 14

1 2 4
865

9 10 11

35.6 max. 4.6

310.5

0.
5

2

27
.5

11-ø2.4 holes 10 10

7.
8

7.
25

13
.1

5
4.

7

1 2 3 4

7 865

9 10 11 12

13 14

2
0.

5

35.6 max. 4.6

0.5 41

27
.5

14-ø2.4 holes

7.
8

7.
25

13
.1

5
4.

710

30

Standard DIN Rail Mount Sockets 

SH1B-05 SH2B-05

5

1

9

14 13

Terminal Arrangement

17

4.
2

67
2.

5 20

16

8

7.9 max.
25

47

18

14.5

4.4 max.

5.5 min.M3 Terminal
Screw

M3.5 Terminal
Screw

31.5
DIN Rail
(BNDN)

(For terminals 1, 5, and 9)

ø3.6 min.

16

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max.

4.8 min.

(For terminals 13 and 14)

ø3.2 min.
(Top View)

22

4.
2

67
2.

5

8

26

25

47
18

14.526
30

M3.5 Terminal
Screw

31.5
DIN Rail
(BNDN)

8
4

5
1

12

14

9

13

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

7.9 max.

4.4 max. 5.5 min.

ø3.6 min.

(Top View)

SH3B-05 SH4B-05

36

25

32

4.
2

67
2.

5

47

18

14.5

8

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

36

40

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5
1

12

14

10

13

8
4

6
2

9

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

(Top View)

46

25

42

4.
2

67
2.

5

47

18

14.5

8

46

50

M3.5 Terminal
Screw

31.5

DIN Rail
(BNDN)

5
1

9

13

10

14

8
4

7
3

6
2

12 11

Terminal Arrangement
2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

(Top View)
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Relays & Sockets

Dimensions con’t (mm)

Finger-safe DIN Rail Mount Sockets 

SH1B-05C SH2B-05C

ø5

16

25

1.
7 29.5

18.7

48
17
7

69

20

4.
2

16

M3.5 Terminal 
Screw

M3 Terminal
Screw

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5

1

9

14 13

Terminal ArrangementDIN Rail
(BNDN)

(Top View)
Ring terminals 
cannot be used.

 

ø5

1.
7

69

4.
2

22
7

30
26

M3.5 Terminal
Screw

8
4

5
1

12

14

9

13

Terminal Arrangement
25

29.5

18.7

49

DIN Rail 
(BNDN)

36

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

(Top View)Ring terminals 
cannot be used.

SH3B-05C SH4B-05C

1.
7

32

69

4.
2

7

40
36

ø5

M3.5 Terminal
Screw

5
1

12

14

10

13

8
4

6
2

9

Terminal Arrangement

36

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

25

29.5

18.7

49

36
DIN Rail
(BNDN)

(Top View)Ring terminals 
cannot be used.

 

ø5

25

4.
2

1.
7

69
46

42

7

18.7

29.550

49

5
1

9

13

10

14

8
4

7
3

6
2

12 11

46

36

DIN Rail
(BNDN) Terminal Arrangement

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

Ring terminals 
cannot be used.

(Top View)

Through Panel Mount Socket 

SH1B-51 SH2B-51

3

11

18.7

18

31

2.4

12.2

0.
3

25
.4

3.5

Panel Thickness:
1 to 2

13

1
5
9

(Bottom View)
14

Terminal Arrangement

25
.6

0
+0.5

+0
.2 0

10.4 min. when using hold-down springs

5.
4 

m
in

.

N: No. of sockets mounted

[18 (N–1) + 12.4]

 

3

11

18.7

27

31

0.
3

25
.4

21.2

3.5

Panel Thickness:
1 to 2

13

1
5
9

4

12
8

14

Terminal Arrangement

25
.6

+0
.2 0

+0.5
0

10.4 min. when using hold-down springs

5.
4 

m
in

. N: No. of sockets mounted

[27 (N–1) + 21.4]

(Bottom View)

SH3B-51 SH4B-51

3

11

18.7

31

0.
3

25
.4

30.2

3.5

36

Panel Thickness:
1 to 2 Terminal Arrangement

13

1
5
9

2

10
6

14

4

12
8

25
.6

+0
.2 0

+0.5
0

10.4 min. when using hold-down springs

5.
4 

m
in

. N: No. of sockets mounted

[36 (N–1) + 30.4]

(Bottom View)

 

3

11

18.7

31

0.
3

25
.4

39.2

45

3.5

Panel Thickness:
1 to 2

13

1
5
9

3

11
7

14

4

12
8

2

10
6

Terminal Arrangement

25
.6

+0
.2 0

+0.5
0

10.4 min. when using hold-down springs

5.
4 

m
in

.

N: No. of sockets mounted

[45 (N–1) + 39.4]

(Bottom View)
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Sw
itches &

 Pilot Lights
D

isplay Lights
Relays &

 Sockets
Tim

ers
Term

inal B
locks

Circuit B
reakers

Relays & Sockets

Dimensions con’t (mm)

PCB Mount Sockets 

SH1B-62 SH2B-62

3

11

15

18

31

0.
3

25
.4

12.2

1.5
2

13

1
5
9
14

Terminal Arrangement 18 min.

2-ø2 holes

3-ø2.4 holes

(Tolerance 0.1)
36 min. when using 

   hold-down springs

31
 m

in
.

4.
7

4.4

6.8

5.
95

6.
95

11
.8

5

(Bottom View) 3

11

15

0.
3

25
.4

21.2

29

2

13

1
5
9

4

12
8

14

Terminal Arrangement

34 min. when using
   hold-down springs

21.5 min.

8-ø2.4 holes

(Tolerance 0.1)

 2
9 

m
in

.
4.

7

2.85

5.
65

12
.5

15.5
10

6.
6

(Bottom View)

SH3B-62 SH4B-62

3

11

15

31

0.
3

25
.4

30.2

36

2

13

1
5
9

2

10
6

14

4

12
8

Terminal Arrangement

36 min. when using
   hold-down springs

6.
6

36 min.

11-ø2.4 holes

(Tolerance 0.1)

 3
1 

m
in

.
6.

65
12

.5

21.3

10 10
7.35

4.
7

(Bottom View) 3

11

15

31

0.
3

25
.4

39.2

45

2

13

1
5
9

3

11
7

14

4

12
8

2

10
6

Terminal Arrangement 45 min.

14-ø2.4 holes

(Tolerance 0.1)
36 min. when using

   hold-down springs

31
 m

in
.

4.
7

31.3
6.85

6.
6

6.
65

12
.5

10 10 10

(Bottom View)
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Relays & Sockets

  RJ Series    Slim Power Relays

Compact and rugged power relays. Large switching capacity.
Compact housing only 12.7-mm wide.
Large contact rating
RJ1 (1-pole): 16A (UL general use rating @250V AC)
RJ2 (2-pole): 8A
Non-polarized LED indicator available on blade type. IDEC’s unique light guide structure enables 
high visibility of coil status from any direction.
Excellent electrical and mechanical life.
Electrical life: 200,000 operations (AC load)
Mechanical life: 30 million operations (AC coil)
RoHS directive compliant (EU directive 2002/95/EC). Contains no lead, cadmium, mercury, hexavalent chromium, PBB or PBDE).
Diode model:
Diode reverse withstand voltage: 1000V
UL recognized, CSA certifi ed, EN compliant.

UL508 
 UL File No. E55996

CSA C22.2 No. 14
1608322
CSA File No. LR35144

Reg.-Nr. B312

EN61810-1
 VDE (REG.-Nr B312)

EN61810-1
EC Low Voltage Directive

 Part Number Selection

Terminal Contact Model Part Number Coil Voltage Code 
(Standard Stock in bold)

Blade 

SPDT

Standard  RJ1S-C- A24, A110, A120, A220, A240, 
D12, D24, D48, D100with LED RJ1S-CL-

with Surge Suppresion 
Diode RJ1S-CD-

D12, D24, D48, D100
with LED & Surge Suppre-
sion Diode RJ1S-CLD-

DPDT

Standard  RJ2S-C- A24, A110, A120, A220, A240, 
D12, D24, D48, D100with LED RJ2S-CL-

with Surge Suppresion 
Diode RJ2S-CD-

D12, D24, D48, D100
with LED & Surge Suppre-
sion Diode RJ2S-CLD-

PCB

SPDT
Standard  RJ1V-C-

A24, A110, A120, A220, A240, 
D5, D6, D12, D24, D48, D100

High Capacity RJ1V-CH-

SPST-NO
Standard  RJ1V-A-

High Capacity RJ1V-AH-

DPDT Standard  RJ2V-C-

DPST-NO Standard  RJ2V-A-

Ordering Information
When ordering, specify the Part No. and coil voltage code: 

 (example) RJ1S-C-       A120
                         Part No.                         Coil Voltage Code    

Coil Voltage Table
Coil Voltage Code A12 A24 A110 A120 A220 A240 D5 D6 D12 D24 D48 D100

Coil Rating 12V AC 24V AC 110V AC 120V AC 220V AC 240V AC 5V DC 6V DC 12V DC 24V DC 48V DC 100-110V DCV DC

•

•

•

•
•

•
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Relays & Sockets

  Sockets
Relays Standard DIN Rail Mount Finger-safe DIN Rail Mount PCB Mount

B
la

de
 

M
od

el
s RJ1S (Std)  SJ1S-05B  SJ1S-07L  SJ1S-61

RJ2S (Std)  SJ2S-05B  SJ2S-07L  SJ2S-61

PC
B

 
M

od
el

s RJ1V (Std) —  SQ1V-07B*  SQ1V-63*

RJ1V (HC) 
RJ2V —  SQ2V-07B*  SQ2V-63*

 *Hold-down clip or spring must be removed to use with RJ PCB relays.

 Accessories
Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop DIN rail  BNL5 9.1 mm wide.

Replacement Hold Down Springs
Part Number Used With Socket

 SJ9Z-C1 SJ1S-05B, SJ1S-07L,
SJ2S-05B, SJ2S-07L

 SQ9Z-C SQ1V-07B, SQ2V-07B

SQ9Z-C63 SQ1V-63, SQ2V-63

Jumpers for SJ Sockets
Poles Part Number Quantity

2  SJ9Z-JF2
Must 
purchase in 
quantities 
of 10.

5 SJ9Z-JF5

8 SJ9Z-JF8

10 SJ9Z-JF10

 Specifi cations
Model RJ1 RJ2

Number of Poles 1-pole 2-pole

Contact Confi guration SPDT DPDT

Contact Material Silver-nickel alloy

Degree of Protection IP40

Contact Resistance (initial value) (*1) 50 mΩ maximum

Operate Time (*2) 15 ms maximum

Release Time (*2) 10 ms maximum (with diode: 20 ms maximum)

Dielectric 
Strength

Between contact and coil 5000V AC, 1 minute 5000V AC, 1 minute

Between contacts of the same pole 1000V AC, 1 minute 1000V AC, 1 minute

Between contacts of different poles — 3000V AC, 1 minute

Vibration 
Resistance

Operating extremes 10 to 55 Hz, amplitude 0.75 mm

Damage limits 10 to 55 Hz, amplitude 0.75 mm

Shock 
Resistance

Operating extremes NO contact: 200 m/s2, NC contact: 100 m/s2

Damage limits 1000 m/s2

Electrical Life (rated load) AC load: 200,000 operations minimum (operation frequency 1800 operations per hour)
DC load: 100,000 operations minimum (operation frequency 1800 operations per hour)

Mechanical Life (no load) AC coil: 30,000,000 operations minimum (operation frequency 18,000 operations per hour)
DC coil: 50,000,000 operations minimum (operation frequency 18,000 operations per hour)

Operating Temperature (*3) –40 to +70°C (no freezing)

Operating Humidity 5 to 85% RH (no condensation)

Weight (approx.) 19g (blade type), 17g (PCB form C type), 16g (PCB form A type)
    

Note: Above values are initial values.
1. Measured using 5V DC, 1A voltage drop method.
2. Measured at the rated voltage (at 20°C), excluding contact bounce time.
3. 100% rated voltage.
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Relays & Sockets

 Coil Ratings
Co

il 
Ra

tin
gs

Rated Voltage
Coil 

Voltage 
Code

Rated Current (mA)
±15% (at 20ºC)

Coil
Resistance
(ohms)±10%

(at 20ºC)

Operating Characteristics2

Power 
ConsumptionWithout LED1 With LED1 Pickup 

Voltage
Dropout
Voltage

Maximum 
Allowable Voltage3

50Hz 60Hz 50Hz 60Hz

A
C

Blade 
& PCB 

Models

24V A24 43.9 37.5 47.5 41.1 243
80% max 30% min 140% 0.9VA (60Hz)120V A120 8.8 7.5 8.7 7.4 6,400

240V A240 4.3 3.7 4.3 3.7 25,570

Rated Voltage
Coil 

Voltage 
Code

Rated Current (mA)
±15% (at 20ºC)

Coil
Resistance
(ohms)±10%

(at 20ºC)

Operating Characteristics2

Power 
Consumption

Without LED1 With LED1 Pickup 
Voltage

Dropout
Voltage

Maximum 
Allowable Voltage3

D
C

Blade
Models

12V D12 44.2 48.0 271

70% max 10% min
170%

0.53W24V D24 22.1 25.7 1,080
48V D48 11.0 10.7 4,340

100-110V D100 5.3 - 5.8 5.2 - 5.7 18,870 160%

PCB 
Models

5V D5 106 – 47.2

70% max 10% min
170%

 0.53-0.64W

6V D6 88.3 – 67.9
12V D12 44.2 – 271
24V D24 22.1 – 1,080
48V D48 11.0 – 4,340

100-110V D100 5.3 - 5.8 – 18,870 160%
    

1. LED Indicator is only available on Blade relays.
2. Operating characteristics are at 20ºC.
3. The maximum allowable voltage is the maximum value which can be applied to the relay coils.

 Contact Ratings

Co
nt

ac
t R

at
in

gs

Model Contact

Allowable Contact 
Power Rated Load Allowable 

Switching 
Current

Allowable 
Switching 

Voltage

Minimum 
Applicable 

LoadResistive 
Load

Inductive 
Load Voltage Resistive 

Load
Inductive Load 

cosø=0.3 L/R=7ms

B
la

de
 

M
od

el
s 1 pole

NO 3000V AC 1875VA 250V AC 12A 7.5A 16A AC250V
DC30V

DC5V
100mANC 3000V AC 1875VA 250V AC 12A 7.5A 6A

2 poles
NO 2000V AC 1000VA 250V AC 8A 4A 4A AC250V

DC30V
DC5V

100mANC 2000V AC 1000VA 250V AC 8A 4A 4A

PC
B

 M
od

el
s 1 pole

Standard 
Type

NO
3000V AC 1875VA 250V AC 12A 7.5A

12A
AC250V
DC125V

DC5V
100mA

360W 180W 30V DC 12A 6A

NC
3000V AC 1875VA 250V AC 12A 7.5A

6A
180W 90W 30V DC 6A 3A

High
Capacity

Type

NO
4000V AC 2000VA 250V AC 16A 8A

16A
AC250V
DC125V

DC5V
100mA

480W 240W 30V DC 16A 8A

NC
4000V AC 2000VA 250V AC 16A 8A

8A
240W 120W 30V DC 8A 4A

 2 poles
NO

2000V AC 1000VA 250V AC 8A 4A
8A

AC250V
DC125V

DC5V
10mA

240W 120W 30V DC 8A 4A

NC
2000V AC 1000VA 250V AC 8A 4A

4A
120W 60W 30V DC 4A 2A

Agency Ratings

Voltage

UL CSA VDE

General Use Resistive Inductive Resistive AC-15, DC-13*

RJ1 RJ2 RJ1 RJ2 RJ1 RJ2 RJ1 RJ2 RJ1 RJ2

NO NC NO NC NO NC NO NC NO NC NO NC NO NO NO NO

250V AC 16A 6A 8A 4A 12A 12A 8A 8A 7.5A 7.5A 4A 4A 12A 8A 6A 3A

 30V DC 12A  6A 8A 4A 12A  6A 8A 4A 6A 3A 4A 2A 12A 8A 2.5A 2A
    

*According to the utilization categories of IEC60947-5-1
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Relays & Sockets

 Socket Specifi cations
Socket Terminal Electrical Rating Wire Size Torque

DIN Rail/ 
Panel Mount

SJ1S-05B M3 screw with captive wire clamp 250V, 12A Maximum up to 2 - #14 AWG 0.6 - 1.0N•m 
(Maximum 1.2N•m)

SJ2S-05B M3 screw with captive wire clamp 250V, 8A Maximum up to 2 - #14 AWG 0.6 - 1.0N•m 
(Maximum 1.2N•m)

Finger-safe 
DIN Rail/
Panel Mount

SJ1S-07L M3 screw with captive wire clamp, fi ngersafe 250V, 12A Maximum up to 2 - #14 AWG 0.6 - 1.0N•m 
(Maximum 1.2N•m)

SJ2S-07L M3 screw with captive wire clamp, fi ngersafe 250V, 8A Maximum up to 2 - #14 AWG 0.6 - 1.0N•m 
(Maximum 1.2N•m)

SQ1V-07B M3 screw with box clamp, fi ngersafe 300V, 12A Maximum up to 2 - #14 AWG 1.0N•m Maximum

SQ2V-07B M3 screw with box clamp, fi ngersafe 300V, 10A Maximum up to 2 - #14 AWG 1.0N•m Maximum

PCB Mount

SJ1S-61 PCB mount 250V, 12A — —

SJ2S-61 PCB mount 250V, 8A — —

SQ1V-63 PCB mount 300V, 12A — —

SQ2V-63 PCB mount 300V, 12A — —

 Electrical Life Curve (Resistive Load)

RJ1 RJ1 High Capacity RJ2

11

1000

10

100

1 80.11

1000

10

100

10.1 161

1000

10

100

10.1 12

30V DC Resistive Load
(NO Contact)

30V DC Resistive Load
(NO Contact)

30V DC Resistive Load
(NO Contact)

250V AC
Resistive Load
(NO contact)

250V AC
Resistive Load
(NO contact)

250V AC
Resistive Load
(NO contact)

(
 1

0,
00

0 
op

er
at

io
ns

)

(
 1

0,
00

0 
op

er
at

io
ns

)

(
 1

0,
00

0 
op

er
at

io
ns

)

Load Current (A) Load Current (A) Load Current (A)

Maximum Switching Capacity (Resistive Load)

RJ1 RJ1 High Capacity RJ2 

12

250

10

0.1

1

1001 10
Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (A
)

DC Resistive (NO Contact)

AC Resistive (NO Contact)

1

0.1
1 10 100 250

10

AC Inductive
AC Resistive

DC Resistive
(NO Contact)

DC Resistive (NC Contact)
DC Inductive (NO Contact)

DC Inductive
(NC Contact)

Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (A
) 16

250

10

0.1

1

1001 10

8

Load Voltage (V)

Lo
ad

 C
ur

re
nt

 (A
)

DC Resistive (NO Contact)

AC Resistive (NO Contact)
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Relays & Sockets

Operating Temperature and Coil Temperature Rise

RJ1 (AC Coil, 60 Hz) RJ1 (AC Coil, 50 Hz) RJ1 (DC Coil)

0 10 20 30 40 50 60 70

10
20
30
40
50
60
70
80
90

100
110
120
130

AC Coil (60 Hz)

Te
m

pe
ra

tu
re

 R
is

e 
(

C
)

No Load Current

Load Current 12A  1 pole

Ambient Temperature ( C)
0 10 20 30 40 50 60 70

10
20
30
40
50
60
70
80
90

100
110
120
130

AC Coil (50 Hz)

Te
m

pe
ra

tu
re

 R
is

e 
(

C
)

No Load Current

Load Current 12A  1 pole

Ambient Temperature ( C)
0 10 20 30 40 50 60 70

10
20
30
40
50
60
70
80
90

100
110
120
130

DC Coil

Te
m

pe
ra

tu
re

 R
is

e 
(

C
)

No Load Current

Load Current 12A  1 pole

Ambient Temperature ( C)

RJ2 (AC Coil, 60 Hz) RJ2 (AC Coil, 50 Hz) RJ2 (DC Coil)

130
120
110
100

90
80
70
60
50
40
30
20
10

706050403020100

DC Coil

Te
m

pe
ra

tu
re

 R
is

e 
(

C
)

No Load Current

Load Current 8A  2 poles

Ambient Temperature ( C)
0 10 20 30 40 50 60 70

10
20
30
40
50
60
70
80
90

100
110
120
130

AC Coil (50 Hz)

Te
m

pe
ra

tu
re

 R
is

e 
(

C
)

No Load Current

Load Current 8A  2 poles

Ambient Temperature ( C)

130
120
110
100

90
80
70
60
50
40
30
20
10

706050403020100

DC Coil

Te
m

pe
ra

tu
re

 R
is

e 
(

C
)

No Load Current

Load Current 8A  2 poles

Ambient Temperature ( C)

The above temperature rise curves show characteristics when 100% the rated coil voltage is applied.
The slanted dashed line indicates allowable temperature rise for the coil at different ambient temperatures.

Internal Connection (View from Bottom)

RJ1S-C-* Standard RJ2S-C-* Standard

2(12) 3(14)4(11)
5

(A2)

1
(A1)

5(24)6(21)7(22)

4(14)3(11)2(12)

8
(A2)

1
(A1)

RJ1S-CL-* With LED Indicator RJ2S-CL-* With LED Indicator

Coil voltage greater than 24V AC/DCCoil voltage 24V AC/DC and below

2(12) 3(14)4(11)
5

(A2)

1
(A1)

1
(A1)

5
(A2)

4(11) 3(14)2(12)

Coil voltage 24V AC/DC and below Coil voltage greater than 24V AC/DC

5(24)6(21)7(22)

4(14)3(11)2(12)

8
(A2)

1
(A1)

1
(A1)

8
(A2)

2(12) 3(11) 4(14)

7(22) 6(21) 5(24)

RJ1S-CD-* With Diode RJ2S-CD-* With Diode

2(12) 3(14)4(11)

(A1)
1

(A2)
5

–

+

(A1)
1

(A2)
8

2(12) 3(11) 4(14)

7(22) 6(21) 5(24)

–

+

RJ1S-CLD-* With LED Indicator and Diode RJ2S-CLD-* With LED Indicator and Diode

2(12) 3(14)4(11)

(A1)
1

(A2)
5 2(12) 3(14)4(11)

(A2)
5

(A1)
1

Coil voltage 24V DC and below Coil voltage greater than 24V DC

–

+

–

+

Coil voltage 24V DC and below

(A1)
1

(A2)
8

2(12) 3(11) 4(14)

7(22) 6(21) 5(24)

Coil voltage greater than 24V DC

5(24)6(21)7(22)

4(14)3(11)2(12)

(A2)
8

(A1)
1

–

+

–

+
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 Dimensions (mm)
Blade Relay (mm)

RJ1S RJ2S

ø1
.8

3 h
ole

0.5

4.8

5.
0

28
.027
.0

31.1

12
.7

28.8

4.8

0.5

28.8

12
.7

31.1

27
.0

0.
5

ø1
.2

 3 
ho

le 0.5
2.6

6.
0

2.6
7 6 5

432

8
1

342

5
1

All dimensions in mm.

PCB Relay (mm)

RJ1V-C-* RJ1V-A-*

25
.5

 m
ax

. (
25

.3
)

4.
0

29 max. (28.8)
13 max.
(12.7)

0.5 0.5
1.0

0.50.3

0.
3

3.5 3.5

7.
5

(1.9)

(2
.6

)

20.0

5-ø1.3 holes

4.
0

0.5
13 max.
(12.7)

1.0

29 max. (28.8)
0.50.3

25
.5

 m
ax

. (
25

.3
)

0.
3

7.
5

3.5

(2
.6

)

(1.9) 20.0

4-ø1.3 holes

RJ1V-CH-*/RJ2V-C-* RJ1V-AH-*/RJ2V-A-*

13 max.
(12.7)

1.0

29 max. (28.8)

0.5 0.5
0.5

4.
0 0.3

25
.5

 m
ax

. (
25

.3
)

0.
3 7.
5(2

.6
)

(1.9) 20.0

5.05.08-ø1.3 holes

0.3
1.00.5

13 max.
(12.7)29 max. (28.8)

0.5

4.
0

25
.5

 m
ax

. (
25

.3
)

0.
3

7.
5(2
.6

)

(1.9) 20.0 5.0

6-ø1.3 holes
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Relays & Sockets

Dimensions con’t (mm)
Standard DIN Rail Mount Sockets

SJ1S-05B SJ2S-05B

5

1 2

3

4
(A1)

(12)

(A2) (14)

(11)

2
ø4

15
.5

4.3 71
29

.7 55
.7

(TOP VIEW)

6

M3 Terminal Screws

8

1 2

7 5 6

4 3
(A1)

(A2)
(22)

(12) (14)
(11)

(21)
(24)

29
.7

714.3

15
.5

ø4

2
55

.7

(TOP VIEW)

6

M3 Teminal Screws

Finger-safe DIN Rail Mount Sockets 

SJ1S-07L SJ2S-07L

5

1

3 4

2

(A2)

(A1)

(14)
(11)

(12)

ø34.3

2

ø5.6

(TOP VIEW)

15
.5

29
.7

21
.5

71

35
.5 49

.5
55

.7

M3 Teminal Screws

8

1

675

4 2 3

(A2)

(A1)

(14) (12)

(11)

(21)

(22)(24)

49
.5

35
.5

2

4.3 71

21
.529

.7

ø3

15
.5

55
.7

(TOP VIEW)

ø5.6

M3 Terminal Screws

SQ1V-07B SQ2V-07B

11
14

A2

A1

(TOP VIEW)

12
24

14 12

(TOP VIEW)

11

2221A2

A1
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Dimensions con’t (mm)
PC Mount Sockets

SJ1S-61 SJ2S-61

32.5

14
.0

36
.5

4.
0 1.

0

21

5 4
3

±0.14.5 ±0.16.0

±0
.1

4.
0

±0.115.0±0.14.0
±0

.1
7.

0

5-ø1.6 holes

(4.7)

Terminal Arrangement
(Bottom View)

14
.0

32.5

4.
0

36
.5

1.
0

1

678

2 3 4

5

±0
.1

7.
5

±0.120.0
±0.15.0 ±0.15.0

8-ø1.3 holes

(4.3)

Terminal Arrangement
(Bottom View)

SQ1V-63 SQ2V-63

Page 386 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



RQ Series 

744   www.idec.com

Sw
itc

he
s 

&
 P

ilo
t L

ig
ht

s
D

is
pl

ay
 L

ig
ht

s
Re

la
ys

 &
 S

oc
ke

ts
Ti

m
er

s
Te

rm
in

al
 B

lo
ck

s
Ci

rc
ui

t B
re

ak
er

s
Relays & Sockets

    RQ Series  PCB Relays

IDEC RQ relays are low-profi le, PCB relays that provide quality within a compact package. Size equals 
value. RQ relays are small, yet maintain high contact ratings and long operational life. For larger power 
needs, a 16A model is also available.

Low profile: 
 29 x 12.7 x 15 mm
Contact rating:
 8A (DPDT) and 12A (SPDT)
High capacity model with 16A (SPDT) contact rating
Operational life:
100K cycles at full resistive load
10 million cycles, no load
LED/Diode Plug-in modules available with DIN rail socket

•

•

•
•

•

UL Recognized
File No. E59804, Vol 1

R500562600001

 Part Number Selection

Part Number

Contact Model Pin Terminal Coil Voltage Code

SPDT 12A

Basic  RQ1V-CM- A24, A115, A230, D12, D24

SPDT 16A

 

HIgh Capacity (HC) RQ1V-CH- A24, A115, A230, D12, D24, D110

DPDT 8A

Basic RQ2V-CN- A24, A115, A230, D12, D24, D110

    

Ordering Information
When ordering, specify the Part No. and coil voltage code: 

 (example) RQ1V-CM     A115
                          Part No.                        Coil Voltage Code    

Coil Voltage Table

Coil Voltage Code A24 A115 A230 D12 D24 D110

Coil Rating 24V AC 110-120V AC 220-240V AC 12V DC 24V DC 110V DC
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  Sockets

Relays Finger-safe DIN 
Rail Mount PCB Mount

RQ1  SQ1V-07B†  SQ1V-63*

RQ2
RQ1 HC  SQ2V-07B†  SQ2V-63*

Replacement Parts & Accessories
Part Number Description Part Number Description

 SQ9Z-C Replacement retaining clip  SQ9Z-LD Diode plug in modules for DIN socket

SQ9Z-C63 Replacement hold-down spring 
for SQ PCB sockets SQ9Z-LR RC plug-in module (110-230V AC) for 

DIN socket

 SQ9Z-J8 8 pt jumper for DIN socket  SQ9Z-P Replacement marking plate

1. *Comes with hold down spring
2. † Comes with retaining clip and marking plate.

 Accessories
Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop DIN rail  BNL5 9.1 mm wide.

 Specifi cations
Model (Contact) RQ1 RQ1 HC RQ2

No. of poles 1 1 2

Contact Confi guration SPDT SPDT DPDT

Contact Rating 12A 16A 8A

Contact Material Silver-Nickel alloy

Contact Resistance 100mΩ max

Operating Time 12 ms

Release Time 8 ms

Dielectric Strength Between contact & coil
Between contacts

5,000VAC, 1 minute
1,000VAC, 1 minute

Vibration Resistance Damage limits
Operating extremes

10-55 Hz, amplitude 1.5mm
10-55 Hz, amplitude 1.5mm

Shock Resistance Damage limits
Operating extremes

100m/s2 min (10G)
1,000m/s2 min (100G)

Mechanical Life 10,000,000 operations

Electrical Life @ Full Rated Load 100,000 operations

Operating Temperature -40 to 85º C

Operating Humidity 45 to 85% RH

Dimensions (H x W x D mm) 29 x 12.7 x 15

Weight (Approx.) 15g
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Relays & Sockets

 Coil Ratings

Rated Voltage
Nominal Current Coil 

Resistance
Power Consumption

Pickup Voltage Dropout Voltage Max Allowable Voltage
50HZ 60HZ 50HZ 60HZ

DC

12V 33.3mA 360Ω

0.40W 80% Max 5% Min 130%24V 16.7mA 1,440Ω

110V 4.1mA 26,530Ω

AC

24V 29.75mA 25.35mA 350Ω 0.71W 0.61W

80% Max 30% Min 130%115V 7.65mA 6.3mA 8,100Ω 0.88W 0.73W

230V 3.42mA 2.72mA 32,500Ω 0.79W 0.63W

 Socket Specifi cations
Relays Terminal Electrical Rating Wire Size Torque

DIN Rail Sockets
SQ1V-07B M3 screw with box clamp 300V, 12A Maximum up to 2 - #14 AWG 1.0N•m Maximum

SQ2V-07B M3 screw with box clamp 300V, 8A Maximum up to 2 - #14 AWG 1.0N•m Maximum

PCB Mount Socket
SQ1V-63 PCB mount 300V, 12A — —

SQ2V-63 PCB mount 300V, 12A — —

 Electrical Life Curves        Maximum Switching Capacity

RQ1 & RQ1 High Capacity RQ2 RQ1, RQ1 High Capacity & RQ2

Load Current (A)
4

5

4

nsoitarep
O

10

10

0 2

7

6

10

10

6 8 10 12 14 16

RQ1 RQ1-HC

0 2 4 6 8 10 12 14 16
10

10

10

10

4

5

6

7

Load Current (A)

nsoitarep
O

Load Current (A)

)V( daol fo egatloV

10

20

0.1

30

40
50

100

200

300

0.2 0.5 1 2 5 10 20

RQ1-HC
RQ1
RQ2

Internal Connection (View from Bottom)
RQ1 RQ2 RQ1 HC

C

NC NO

NC

NC

NO

NO

C

C

      

C

NO

NC
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 Dimensions (mm)

RQ1 RQ2/RQ1 HC

SQ Socket Domensions 

SQ1V-07B SQ2V-07B 

11
14

A2

A1

(TOP VIEW)

12

24

14 12

(TOP VIEW)

11

2221A2

A1

SQ1V-63 PCB Pin Layout SQ1V-63 SQ2V-63 PCB Pin Layout SQ2V-63
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Relays & Sockets

 RR Series     Power Relays

SPDT through 4PDT, 10A contacts 
Midget power type relays

Available in pin and blade terminal styles.
Options include an indicator, check button for test operations and side fl ange.
DIN rail, surface and panel mount sockets are available for a wide a variety of 
 mounting applications.

 Part Number Selection 

Part Number

Contact Model Pin Terminal Blade Terminal* Coil Voltage Code
(Standard Stock Items in Bold)

SPDT Basic

—

 RR1BA-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V, 
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator RR1BA-UL

With Check Button RR1BA-UC

With Indicator and Check Button RR1BA-ULC

Side Flange Model RR1BA-US

DPDT Basic  RR2P-U  RR2BA-U

With Indicator RR2P-UL RR2BA-UL

With Check Button RR2P-UC RR2BA-UC

With Indicator and Check Button RR2P-ULC RR2BA-ULC

Side Flange Model — RR2BA-US

3PDT Basic  RR3PA-U  RR3B-U

With Indicator RR3PA-UL RR3B-UL

With Check Button RR3PA-UC RR3B-UC

With Indicator and Check Button RR3PA-ULC RR3B-ULC

Side Flange Model — RR3B-US

*Blade type not TUV tested or CE marked.
Ordering Information
When ordering, specify the Part No. and coil voltage code: 

 (example) RR3B-U       AC120V
                         Part No.                         Coil Voltage Code    

   Sockets

Relays Standard DIN Rail Mount Finger-safe DIN Rail Mount Through Panel Mount

RR2P  SR2P-05
 SR2P-06  SR2P-05C  SR2P-51

RR3PA  SR3P-05
 SR3P-06  SR3P-05C  SR3P-51

RR1BA
RR2BA
RR3B

 SR3B-05 —  SR3B-51

All DIN rail mount sockets shown above can be 
mounted using DIN rail BNDN1000.

•
•
•
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Hold Down Springs & Clips

Appearance Description Relay For DIN 
Mount Socket

For Through Panel & 
PCB Mount Socket Min Order Qty

Pullover Wire 
Spring

RR2P  SR2B-02F1
 SR3P-01F1

10 pcsRR3PA  SR3B-02F1

RR1BA, RR2BA,
RR3B  SR3B-02F1  SR3B-02F1 

Leaf Spring 
(side latch) RR2P, RR3PA  SFA-203 – 20 pcs

Accessories
Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop DIN rail  BNL5 9.1 mm wide.

Replacement 
Hold-Down 
Spring Anchor 

Horseshoe clip for sockets 
SR3B-05, SR2P-06, SR3P-06  Y778-011

For use on DIN rail mount socket when using pullover wire hold down 
spring. 2 pieces included with each socket.

Chair clip for sockets 
SR2P-05(C), SR3P-05(C)  Y703-102

 Specifi cations
Contact Material Silver

1. Measured using 5V DC, 1A voltage drop method
2. Measured at the rated voltage (at 20°C), excluding 

contact bouncing
3. For use under different temperature conditions, refer 

to Continuous Load Current vs. Operating Temperature 
Curve.

Contact Resistance 1 30 mΩ maximum

Minimum Applicable Load 1V DC, 10 mA

Operate Time 2 25 ms maximum

Release Time 2 25 ms maximum

Power Consumption (approx.) AC: 3 VA (50 Hz), 2.5 VA (60 Hz)
DC: 1.5W

Insulation Resistance 100 MΩ minimum (500V DC megger)

Dielectric 
Strength

Pin Terminal

Between live and dead parts: 1500V AC, 1 minute

Between contact and coil: 1500V AC, 1 minute

Between contacts of different poles: 1500V AC, 1 minute

Between contacts of the same pole: 1000V AC, 1 minute

Blade Terminal

Between live and dead parts: 2000V AC, 1 minute

Between contact and coil: 2000V AC, 1 minute

Between contacts of different poles: 2000V AC, 1 minute

Between contacts of the same pole: 1000V AC, 1 minute

Operating Frequency
Electrical:  1800 operations/h maximum

Mechanical:  18,000 operations/h maximum

Vibration Resistance
Damage limits: 10 to 55 Hz, amplitude 0.5 mm

Operating extremes: 10 to 55 Hz, amplitude 0.5 mm

Shock Resistance
Damage limits: 1000 m/s2 (100g)

Operating extremes: 100 m/s2 (10G)

Mechanical Life 10,000,000 operations

Electrical Life 200,000 operations (220V AC, 5A)

Operating Temperature 3 –25 to +40°C (no freezing)

Operating Humidity 5 to 85% RH (no condensation)

Weight (approx.) (Basic type) RR2P: 90g, RR3PA: 96g, RR1BA/RR2BA/RR3B: 82g
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Relays & Sockets

 Coil Ratings

Rated Voltage (V)
Rated Current (mA) ±15% (at 20°C)

Coil Resistance (Ω) 
±10% (at 20°C)

Operating Characteristics (values at 20°C)

50 Hz 60 Hz Maximum Continuous 
Applied Voltage Pickup Voltage Dropout Voltage

AC 
(50/60 Hz)

6 490 420 4.9

110% 80% maximum 30% minimum

12 245 210 18

24 121 105 79

110 27 23 1,680

120 24 20.5 2,100

240 12.1 10.5 8,330

DC

6 240 25

110% 80% maximum 10% minimum

12 120 100

24 60 400

48 30 1,600

110 13 8,460
   

 Contact Ratings
Maximum Contact Capacity

Continuous 
Current 

Allowable Contact Power Rated Load

Resistive 
Load

Inductive 
Load Voltage (V) Res. Load Ind. Load

10A 1650VA AC
300W DC

1100VA AC
150W DC

110 AC 10A 7.5A

220 AC 7.5A 5A

30 DC 10A 5A
    

Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

TÜV Ratings
Voltage

AC: cos ø = 1.0, DC: L/R = 0 ms
240V AC 10A

30V DC 10A

UL Ratings
Voltage Resistive General use Horse Power Rating

240V AC 10A 7A 1/3 HP

120V AC 10A 7.5A 1/4 HP

30V DC 10A 7A —

CSA Ratings
Voltage Resistive General use

240V AC 10A 7A

120V AC 10A 7.5A

100V DC — 0.5A

30V DC 10A 7.5A

 

 
 Socket Specifi cations

Relays Terminal Electrical Rating Wire Size Torque

DIN Rail 
Sockets

SR2P-05 M3 screw with captive wire clamp 300V, 10A 2-12 AWG 9 - 11.5in•lbs

SR2P-05C M3 screw with captive wire clamp, fi ngersafe 300V, 10A 2-12 AWG 9 - 11.5in•lbs

SR2P-06 M3 screw with captive wire clamp 300V, 10A 2-12 AWG 9 - 11.5in•lbs

SR3P-05 M3 screw with captive wire clamp 300V, 10A 2-12 AWG 9 - 11.5in•lbs

SR3P-05C M3 screw with captive wire clamp, fi ngersafe 300V, 10A 2-12 AWG 9 - 11.5in•lbs

SR3P-06 M3 screw with captive wire clamp 300V, 10A 2-12 AWG 9 - 11.5in•lbs

SR3B-05 M3 screw with captive wire clamp 300V, 15A (10A)* (*CSA rating) 2-12 AWG 9 - 11.5in•lbs

Through
Panel Mount 
Sockets

SR2P-51 Solder 300V, 10A — —

SR3P-51 Solder 300V, 10A — —

SR3B-51 Solder 300V, 10A — —
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 Characteristics (Reference Data)

Electrical Life Curves
AC Load DC Load

1 50.1 0.5 10
10
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500

1000

Load Current (A)

110V AC resistive

220V AC inductive

110V AC inductive
220V AC resistive

Li
fe
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0,
00

0 
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)

1 50.1 0.50.01 0.05 10
Load Current (A)

100V DC resistive

100V DC inductive

30V DC 
resistive

30V DC inductive
10
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50

100

500

1000
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 1

0,
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0 
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io
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)

Maximum Switching Capacity
Continuous Load Current vs. Operating Temperature Curve 
(Basic Type, With Check Button, and Side Flange Type)

AC
resistive

10.0

5.0

1.0

0.5Lo
ad

 C
ur

re
nt

 (A
)

1 5 10 5030 100 200 300
Load Voltage (V)

DC inductive

DC resistive

AC
inductive
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2 3 4 5 6 7 8 9 10

DC Coil

AC Coil

Load Current (A)
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C

)

Internal Connection (View from Bottom)
Basic Type

RR2P-U RR3PA-U RR1BA-U RR2BA-U RR3B-U With Check Button

Front
Pushbutton

Contacts can be operated by pressing the 
check button. 
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With Indicator (-UL type)
RR2P RR3PA RR1BA RR2BA RR3B

Coil
Below 
100V 
AC/DC 8

7
(+)
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2
(–)
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When the relay is energized, 
the indicator goes on. 

The LED protection diode is 
not contained in relay coils 
below 100V DC. 
Coils below 100V use 
LED indicator while coils 
above 100V use neon lamp 
indicator.

•

•

Coil
100V 
AC/DC 
and over
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Page 394 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



RR Series 

752   www.idec.com

Sw
itc

he
s 

&
 P

ilo
t L

ig
ht

s
D

is
pl

ay
 L

ig
ht

s
Re

la
ys

 &
 S

oc
ke

ts
Ti

m
er

s
Te

rm
in

al
 B

lo
ck

s
Ci

rc
ui

t B
re

ak
er

s
Relays & Sockets

 Dimensions (mm)

RR2P-U/RR2P-UL RR3PA-U/RR3PA-UL

55.5 max.

SR2P-05: 84.5 (87.5) max., SR2P-511: 63 (68) max.
Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

9.9

13
28.6

35
.6

1
2
3

4 5
6
7

8

Dimensions in the (  )
include a hold-down spring.

55.5 max.

9.9

13
35.6

35
.6

SR3P-05: 84.5 (87.5) max., SR3P-511: 63 (68) max.
Total length from panel surface including relay socket

11

10

9

8

7
6

5

4

3

2

1

RR1BA-U/RR2BA-UL/RR2BA-U
RR2BA-UL/RR3B-U/RR3B-UL RR1BA-US/RR2BA-US/RR3B-US

5

1 2 3

64

7 8 9

A B

47.5 max.

0.
5

7.3
Dimensions in the (  )
include a hold-down spring.

36

36

SR3B-05: 73 (76) max., SR3B-51: 56 (60) max.
Total length from panel surface including relay socket

4.
7

3.0  ø2.0 oblong hole

4.
2

16
.0

73.5
47.5 max. 16.1 4.

7

11
.1

11
.1

63.5

7.3

63.5

36

36

3.0  ø2.0 oblong hole

2-ø4.5 Mounting Holes

5

1 2 3

64

7 8 9

A B

0.
5

Standard DIN Rail Mount Sockets

SR2P-05 SR2P-06

29

8

52
3

36
M3.5 Terminal
Screw

(Top View)

6

5 4

3

7

8

2

1

Terminal Arrangement

16.5

20

28.5

33 ø2
5

DIN Rail 
(BNDN)35

29

7.9 max.

4.4 max. 5 min.

ø3.6 min.

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

ø4.2 hole

8
40

1
60

33

M3.5 Terminal
Screw

6 5 4 3

2187

Terminal Arrangement

18

22

25.5 DIN Rail
(BNDN)

ø2
5

ø4.2 hole

33

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

7.9 max.

4.9 max. 5 min.

ø3.6 min.

(Top View)

SR3P-05 SR3P-06

34

8

42

34

52
3

M3.5 Terminal
Screw

8

7 6 5

4

9

1110 1 2

3

Terminal Arrangement

16.5

20

28.5

33

35
DIN Rail
(BNDN)

ø2
7

2-ø4.2 Mounting Hole
(or M4 Tapped Holes)

ø4.2 hole

7.9 max.

4.4 max. 5 min.

ø3.6 min.

(Top View)

8

59

33

60
1 22

18

M3.5 Terminal
Screw

28.5 DIN Rail
(BNDN)

8 7 6 5 4

9 1110 1 2 3

Terminal Arrangement

ø4.2 hole

ø2
7

33

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

7.9 max.

4.9 max. 5 min.

ø3.6 min.

(Top View)

Page 395 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



RR Series

753USA: 800-262-IDEC          Canada: 888-317-IDEC

Sw
itches &

 Pilot Lights
D

isplay Lights
Relays &

 Sockets
Tim

ers
Term

inal B
locks

Circuit B
reakers

Relays & Sockets

Standard DIN Rail Mount Sockets

SR3B-05

76

37
432 25

14.5

56

31.5 DIN Rail
(BNDN)

37

ø3.6 min.
7.9 max.

4.4 max. 5.5 min.

4
1

9

B

8

A

6
3

5
2

7

Terminal Arrangement

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

36
8 M3.5 Terminal

Screw

4.
2

(Top View)

Finger-safe DIN Rail Mount Sockets 

SR2P-05C SR3P-05C

2.
2

58

29

7
36

6

5 4

3

7

8

2

1

Terminal Arrangement

21.5

30

DIN Rail 
(BNDN)

36.5

ø5

29

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

Ring type crimping 
terminals cannot be used.

ø4.2 hole

(Top View)

 

ø5

34

42

7

2.
2

58

34

8

7 6 5

4

9

1110 1 2

3

Terminal Arrangement

30

21.5

DIN Rail 
(BNDN)

36.5

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

Ring type crimping 
terminals cannot be used.

ø4.2 hole

(Top View)

Through Panel Mount Socket 

SR2P-51 SR3P-51

2.5

6

3850

4.2

34 2.5 10 11

2-ø3.5 Mounting Holes
(or M3 Tapped Holes)

ø3
0

38ø2
9

P
an

el
S

ur
fa

rfa
ce

1
2

3
4 5

6

7
8

(Bottom View)

Terminal Arrangement

 2.5

6

3850

4.2

34 2.5 10 11

ø2
9

ø3
0

38

2-ø3.5 Mounting Holes
(or M3 Tapped Holes)

P
an

el
S

ur
fa

rfa
ce

10
111

2
3
4

5 6 7
8
9

(Bottom View)

Terminal Arrangement

SR3B-51

35
3.5

7.5 11 max.

A B

7 8 9

1 2 3
4 5 6

38

51
.5

22

35 43 0.
3

32

6.53

35.5
6.75

32
.5

43

11
.5

 m
in

.

22
2-ø4.2 Mounting Holes
(M4 Tapped Holes)

(Tolerance 0.3)
(Bottom View)

Terminal Arrangement

When two or more sockets are
mounted side by side:
L = 38 (N – 1) + 35.5
N: No. of sockets mounted  
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Relays & Sockets

  RU Series    Universal Relays

Full featured universal miniature relays
Designed with environment taken into consideration

Two terminal styles: plug-in and PCB mount
Non-polarized LED indicator available on plug-in relays
No internal wires, lead-free construction
Cadmium-free contacts
Mechanical fl ag indicator available on plug-in relays
Manual latching lever with color coding for AC or DC coil
Snap-on yellow marking plate; optional marking plates are available in four other colors
Maximum contact ratings: 10A (RU2), 6A (RU4), 3A (RU42)
UL Recognized, CSA Certifi ed, EN Compliant

UL508
CSA C22.2 No. 14
File No. E66043

CSA C22.2 No. 14
CSA File No. LR35144

EN61810-1

With Latching or Momentary Lever

Standard (without lever)

•
•
•
•
•
•
•
•
•

Coil Voltage Tape Color

24V AC White

100 to 110V AC Clear

110 to 120V AC Blue

200 to 220V AC Black

220 to 240V AC Red

24V DC Green

6V DC

Voltage marking on 
yellow tape

12V DC

48V DC

110V DC

Mechanical Indicator*
The contact position can be confi rmed through 
the fi ve small windows.

Marking Plate
Standard yellow marking plate is easily replaced 
with optional marking plates in four colors for 
easy identifi cation of relays.

LED Indicator*
Non-polarized green LED indicator is standard 
provision for plug-in terminal, latching lever 
types

Latching and Momentary Lever
Using the lever, operation can be checked without energiz-
ing the coil. The lever is color coded for AC and DC coils.

Latching Momentary
AC coil: Orange Red
DC coil: Green Blue

Note: Turn off the power to the relay coil when using the latching 
lever. After checking the operation, return the latching lever 
in the normal position.

In Normal Operation

AC/DC Color Marking
For identifi cation of AC or DC coils.
 AC coil: Yellow
 DC coil: Blue

Mechanical Indicator*

Marking Plate

LED Indicator*
Non-polarized green LED indicator is standard 
provision for plug-in terminal types.

AC Coil DC Coil 

*Not available on PCB type.
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 Part Number Selection

Part Number

Contact Model Standard With Latching Lever With Momentary Lever Coil Voltage Code
(Standard Stock in bold)

DPDT (10A) Standard  RU2S-C-  RU2S-  RU2S-M- A24, A110, A220
D6, D12, D24, D48, D110

With RC (AC coil only) RU2S-CR- RU2S-R- RU2S-MR- A110, A220

With diode (DC coil only) RU2S-CD- RU2S-D- RU2S-MD- D6, D12, D24, D48, D110

PCB  RU2V-NF-  — — A24, A110, A220
D6, D12, D24, D48, D110

4PDT (6A) Standard  RU4S-C-  RU4S-  RU4S-M- A24, A110, A220
D6, D12, D24, D48, D110

With RC (AC coil only) RU4S-CR- RU4S-R- RU4S-MR- A110, A220

With diode (DC coil only) RU4S-CD- RU4S-D- RU4S-MD- D6, D12, D24, D48, D110

PCB  RU4V-NF- — — A24, A110, A220
D6, D12, D24, D48, D110

4PDT Bifurcated (3A) Standard  RU42S-C- RU42S-  RU42S-M- A24, A110, A220
D6, D12, D24, D48, D110

With RC (AC coil only) RU42S-CR-  RU42S-R- RU42S-MR- A110, A220

With diode (DC coil only) RU42S-CD-  RU42S-D- RU42S-MD- D6, D12, D24, D48, D110

PCB  RU42V-NF- — — A24, A110, A220
D6, D12, D24, D48, D110

    
1. Plug-in terminal models have an LED indicator and a mechanical indicator as standard. 
2. PCB models do not have an LED indicator or a mechanical indicator. Ordering Information

When ordering, specify the Part No. and coil voltage code: 

 (example) RU2S-C       A110
                         Part No.                         Coil Voltage Code    

Coil Voltage Table
Coil Voltage Code A24 A110 A220 D6 D12 D24 D48 D110

Coil Rating 24V AC 110-120V AC 220-240V AC 6V DC 12V DC 24V DC 48V DC 110V DC

  Sockets

Relays Spring Clamp 
DIN Rail Mount

Standard DIN 
Rail Mount 

Finger-safe DIN 
Rail Mount Panel Mount PCB Mount

RU2S (DPDT) SU2S-11L SM2S-05 SM2S-05C
SY4S-51

SM2S-61
SM2S-62

RU4S (4PDT)
RU42S (4PDT) SU4S-11L SY4S-05 SY4S-05C SY4S-61

SY4S-62
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Relays & Sockets

Hold Down Springs & Clips

Appearance Description Relay For DIN 
Mount Socket

For Through 
Panel & PCB 
Mount Socket

Min Order Qty

Pullover Wire 
Spring

RU2S/RU4S/
RU42S  SY4S-02F1  SY4S-51F1 10

Leaf Spring 
(side latch)

RU2S/RU4S/
RU42S  SFA-202  SFA-302

20

Leaf Spring 
(top latch)

RU2S/RU4S/
RU42S  SFA-101  SFA-301

 Accessories 
Name Part Number Color Code * Min. Order Qty.

Marking Plate  RU9Z-P* A (orange), G (green), S (blue), W (white), Y (yellow) 10
   

      Specify a color code when ordering. The marking plate can be removed from the relay by inserting a fl at screw-
driver under the marking plate.

 Specifi cations
Model (Contact) RU2 (DPDT) RU4 (4PDT) RU42 (4PDT)

Contact Material Silver alloy Silver (gold clad) Silver-nickel (gold clad)

Contact Resistance 1 50 mΩ maximum

Minimum 
Applicable Load 2

24V DC, 5 mA
(reference value) 1V DC, 1 mA 1V DC, 0.1 mA

Operate Time 3 20 ms maximum

Release Time 3 20 ms maximum

Power Consumption AC: 1.1 to 1.4VA (50 Hz), 0.9 to 1.2VA (60 Hz)    DC: 0.9 to 1.0W

Insulation Resistance 100MΩ minimum (500V DC megger)

Dielectric Strength

Between contact and coil: 2500V AC, 1 minute

Between contacts of different poles:

2500V AC, 1 minute 2000V AC, 1 minute

Between contacts of the same pole: 1000V AC, 1 minute

Operating Frequency Electrical: 1800 operations/h maximum
Mechanical: 18,000 operations/h maximum

Vibration Resistance Damage limits: 10 to 55 Hz, amplitude 0.5 mm
Operating extremes: 10 to 55 Hz, amplitude 0.5 mm

Shock Resistance Damage limits: 1000 m/s2 (100G)
Operating extremes: 150 m/s2 (15G)

Mechanical Life AC: 50,000,000 operations
DC: 100,000,000 operations 50,000,000 operations

Electrical Life 4 See table on page 758

Operating 
Temperature 5 

PCB model:  –55 to +70°C (no freezing)
Blade model:  –55 to +60°C (no freezing)

Operating Humidity 5 to 85% RH (no condensation)

Weight Approx. 35g
   

1. Measured using 5V DC, 1A voltage drop method
2. Measured at operating frequency of 120 operations/min (failure rate level P, reference value)
3. Measured at the rated voltage (at 20°C), excluding contact bouncing;
  Release time of AC relays with RC: 25 ms maximum
  Release time of DC relays with diode: 40 ms maximum
4. Contact Load and Electrical Life (at ambient temperature 20°C)
5. Measured at the rated voltage. 
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 Accessories
Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop DIN rail  BNL5 9.1 mm wide.

Replacement 
Hold-Down 
Spring Anchor 

Horseshoe clip for DIN rail 
sockets  Y778-011 For use on DIN rail mount socket when using pullover wire hold down 

spring. 2 pieces included with each socket.

 Coil Ratings

Rated Voltage (V)
Coil 

Voltage 
Code

Rated Current (mA) 
±15% (at 20°C) Coil Resistance (Ω) 

±10% (at 20°C)

Operating Characteristics (values at 20°C)

50 Hz 60 Hz Maximum Continuous 
Applied Voltage Pickup Voltage Dropout Voltage

AC 
(50/60 Hz)

24 A24 49.3 42.5 164

110% 80% maximum 30% minimum110-120 A110 8.4-10.0 7.1-8.2 4,550

220-240 A220 4.2-5.0 3.6-4.2 18,230

DC

6 D6 155 40

110% 80% maximum 10% minimum

12 D12 80 160

24 D24 44.7 605

48 D48 18 2,560

110 D110 8.9 12,100
   

1. The rated current includes the current of the LED indicator.

Surge Suppressor Ratings
Model Ratings

AC Coil  With RC RC series circuit
R: 20 kΩ, C: 0.033 μF

DC Coil With Diode Diode reverse voltage: 1000V
Diode forward current: 1A

 Contact Ratings
Maximum Contact Capacity

Contact Continuous 
Current

Allowable Contact Power Voltage 
(V)

Rated Load

Resistive Load Inductive Load Res. Load Ind. Load

DPDT 10A
2500VA AC 1250VA AC 250 AC 10A 5A

300W DC 150W DC 30 DC 10A 5A

4PDT 6A
1500VA AC 600VA AC 250 AC 3A 0.8A

180W DC 90W DC 30 DC 3A 1.5A

4PDT
bifurcated 3A

750VA AC 200VA AC 250 AC 3A 0.8A

90W DC 45W DC 30 DC 3A 1.5A
   

1. On 4PDT relays, the maximum allowable total current of neighboring two poles is 6A. At the rated 
load, make sure that the total current of neighboring two poles does not exceed 6A (3A + 3A = 6A).

2. Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

UL and c-UL Ratings

Voltage
Resistive General Use Horse Power Rating

RU2 RU4 RU42 RU2 RU4 RU42 RU2 RU4 RU42

250V AC 10A — 3A — 6A — — 1/10HP —

30V DC 10A 6A 3A — — — — — —

CSA Ratings

Voltage
Resistive

RU42

250V AC 3A

30V DC 3A

TÜV Ratings

Voltage
Resistive Inductive

RU2 RU4 RU42 RU2 RU4 RU42

250V AC 10A 6A 3A 5A 0.8A 0.8A

30V DC 10A 6A 3A 5A 1.5A 1.5A
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Relays & Sockets

 Socket Specifi cations
Sockets Terminal Electrical Rating Wire Size Torque

DIN Rail Mount 
Sockets

SU2S-11L Spring clamp terminals 250V/10A 24-16 AWG —

SU4S-11L Spring clamp terminals 250V/6A (using RU4), 10A (using RU2) 24-16 AWG —

SM2S-05 M3 screw with captive wire clamp 300V, 10A Maximum up to 2–#14AWG 5.5 - 9in•lbs

SM2S-05C M3 screw with captive wire clamp, fi ngersafe 300V, 10A Maximum up to 2–#14AWG 5.5 - 9in•lbs

SY4S-05 M3 screw with captive wire clamp 300V, 7A (using RU4), 10A (using RU2) Maximum up to 2–#14AWG 5.5 - 9in•lbs

SY4S-05C M3 screw with captive wire clamp, fi ngersafe 300V, 7A (using RU4), 10A (using RU2) Maximum up to 2–#14AWG 5.5 - 9in•lbs

Through Panel 
Mount Socket SY4S-51 Solder 300V, 7A — —

PCB Mount Socket
SY4S-61 PCB mount 300V, 7A — —

SY4S-62 PCB mount 250V, 7A — —

 Electrical Life Curves

RU2 (Resistive Load) RU4 (Resistive Load) RU42 (Resistive Load)
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1000

100

1
 10 5 10.50.1

110V DC
30V DC
250V AC 
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RU2 (Inductive Load) RU4 (Inductive Load) RU42 (Inductive Load)
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Load Current (A)
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DC: L/R = 7 ms
AC: cos ø = 0.3
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AC: cos ø = 0.3

110V DC
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250V AC 

Maximum Switching Current

RU2 RU4 RU42 (Bifurcated)
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Ambient Temperature vs. Temperature Rise Curves

RU2 (AC Coil, 50 Hz) RU2 (AC Coil, 60 Hz) RU2 (DC Coil)
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RU4/RU42 (AC Coil, 50 Hz) RU4/RU42 (AC Coil, 60 Hz) RU4/RU42 (DC Coil)
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The above temperature rise curves show the characteristics when 100% the rated coil voltage is applied. 
The heat resistance of the coil is 120°C. The slant dashed line indicates the allowable temperature rise for the coil at different ambient temperatures.
Load current 6A x 2 poles is for the RU4 models only.
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Relays & Sockets

Internal Connection (View from Bottom)
RU2S-* Standard RU2S-*R with RC RU2S-*D With Diode RU2V-NF-*

(14)A2(13)A1

(12)41(9)11

(8)44(5)14

(4)42(1)12

Over 24V AC/DC coil 

24V AC/DC coil or less

(13)A1 (14)A2

(1)12 (4)42

(5)14 (8)44

(9)11 (12)41

(14)A2(13)A1

(12)41(9)11

(8)44(5)14

(4)42(1)12

(1)12 (4)42

(5)14 (8)44

(9)11 (12)41

(13)A1 (14)A2

Over 24V DC coil 

24V DC coil or less

(14)A2(13)A1

(12)41(9)11

(8)44(5)14

(4)42(1)12

(14)A2(13)A1

(12)41(9)11

(8)44(5)14

(4)42(1)12

RU4S-*/RU42S-* Standard RU4S-*R/RU42S-*R With RC RU4S-*D/RU42S-*D With Diode RU4V-NF-*/RU42V-NF-*

(1)12 (2)22 (3)32 (4)42

(5)14 (6)24 (7)34 (8)44

(9)11 (10)21 (11)31 (12)41

(13)A1 (14)A2

Over 24V AC/DC coil 

(14)A2(13)A1

(12)41(11)31(10)21(9)11

(8)44(7)34(6)24(5)14

(4)42(3)32(2)22(1)12

24V AC/DC coil or less

(14)A2(13)A1

(12)41(11)31(10)21(9)11

(8)44(7)34(6)24(5)14

(4)42(3)32(2)22(1)12

Over 24V DC coil 

(14)A2(13)A1

(12)41(11)31(10)21(9)11

(8)44(7)34(6)24(5)14

(4)42(3)32(2)22(1)12

24V DC coil or less

(14)A2

(1)12 (2)22 (3)32 (4)42

(5)14 (6)24 (7)34 (8)44

(9)11 (10)21 (11)31 (12)41

(13)A1 (14)A2(13)A1

(12)41(11)31(10)21(9)11

(8)44(7)34(6)24(5)14

(4)42(3)32(2)22(1)12

 Dimensions (mm)

RU2S RU2V

ø1.2  2.2 Hole

35
.0

6.
4 2.60.5

27.5

21
.0

1
4

5
8

9
12

13
14

Marking Plate 
Removal Slot

8-ø1 Holes

27.5

12.74.1
6.4

7.0

13
.2

0.8

13.2

2.64.
0

0.
5

21
.0

0.5

35
.0

Mounting Hole Layout

Marking Plate 
Removal Slot

All dimensions in mm.

Marking plate removal slot is provided only on one side. 
Insert a fl at screwdriver into the slot to remove the marking 

plate.
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Dimensions con’t (mm)
RU4S RU4V, RU42V

14
13

12
11

10
9

8
7

6
5

4
3

2
1

6.
4

21
.0

27.5

0.5 2.6

35
.0

ø1.2  2.2 Hole

Marking Plate 
Removal Slot

3-4.4

0.8
2.6

4.
0

0.
5

0.5

27.5

21
.0

13
.2

7.0

6.4
4.1 12.7

4.
4

35
.0

14-ø1 HolesMounting Hole Layout

Marking Plate 
Removal Slot

All dimensions in mm.

Marking plate removal slot is provided only on one side. 
Insert a fl at screwdriver into the slot to remove the marking 

plate.

Spring Clamp DIN Rail Mount Sockets 

SU2S-11L SU4S-11L 

14 13

14

8 5

912

Terminal Arrangement

38.3

37
.5

32

2-ø3.2
Mounting Holes24.0

28
.8

4.
4

31

80

Ring terminals 
cannot be used.

(Top View)
 

12 11 10 9

5678

4 3 2 1

1314

Terminal Arrangement

38.3

37
.5

32

2-ø3.2
Mounting Holes24.0

28
.8

4.
4

31

80

(Top View)Ring terminals 
cannot be used.

Standard DIN Rail Mount Sockets 

SM2S-05 SY4S-05

 

6
30

26

4.
2

62
3

0.
7

M3 Terminal
Screw

18.5

25

45

18

31.5

DIN Rail
(BNDN)

14

13

9

14
12

58

Terminal Arrangement

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max. 4.8 min.

ø3.2 min.

(Top View)

6
30

26

4.
2

62
3

0.
7

M3 Terminal
Screw

18.5

25

45

18

31.5
DIN Rail
(BNDN)

1

13

9

14

12 11 10

5678
4 3 2

Terminal Arrangement

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max. 4.8 min.

ø3.2 min.

(Top View)
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Relays & Sockets

Dimensions con’t (mm)

 Finger-safe DIN Rail Mount Sockets 

SM2S-05C SY4S-05C

ø5.5

25

18

2
30

6

64

26

46

1.
6

4.
2

29

18.2

M3 Terminal
Screw

14

13

9

14
12

58

Terminal Arrangement

35.5

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

DIN Rail
(BNDN)

Ring terminals 
cannot be used. (Top View)

 

ø5.5 18

25

2

30
6

64

26

46

1.
6

4.
2

29
18.2

26

M3 Terminal
Screw

1

13

9

14

12 11 10

5678
4 3 2

Terminal Arrangement

35.5

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

DIN Rail
(BNDN)

(Top View)Ring terminals 
cannot be used.

PCB Mount Sockets 

SM2S-61 SM2S-62

3

11

15

27

31

0.
3

25
.4

21.2

1.5

13 14

1
5
9 12

8
4

Terminal Arrangement

19.2 min. when using
   hold-down springs

13.2 13.8 min.

9

9-ø2 holes

(Tolerance 0.1)

14
.2

 m
in

.
16

.8

4.
1

10
.4

1.
4

(Bottom View)

(Tolerance 0.1)

13 14

1
5
9 12

8
4

Terminal Arrangement

1.5

13.2 8.2 min.

3
11

15

21.2
29 0.

3 9

9-ø2 holes

4.
1

10
.4

16
.8

1.
4

12
.2

 m
in

.

17.2 min. when using a hold-down spring.
13.2 min. when using a hold-down spring for
the relay with check button.

(Bottom View)

SY4S-61 SY4S-62

27

31

21.2

3

11

15

0.
3

25
.4

1.5

10
7

13 14

1
5
9

3

12
8
4

6
2

11

Terminal Arrangement

19.2 min. when using
   hold-down springs

(Bottom View)

4.4

13.8 min.

9

15-ø2 holes

(Tolerance 0.1)

14
.2

 m
in

.
16

.8

4.
110
.4

8.8
13.2

1.
4
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 RY/RM Series     Miniature Relays

RY2 (3A), RY4 (5A), RM2 (5A)
Bifurcated contacts are also available

The RY/RM series are general purpose miniature relays with a 3A or 5A contact capacity. 
A wide variety of terminal styles and coil voltages meet a wide range of applications. 
All 4PDT types have arc barriers.  

 Part Number Selection
Part Number

Contact Model  Plug-in Terminal PC Board Terminal Coil Voltage Code

DPDT (Slim) 3A

Basic  RY2S-U  RY2V-U

AC6V, AC12V, AC24V, AC110V, AC120V, 
AC220V, AC240V
DC6V, DC12V, D24V, DC48V, DC110V

With Indicator RY2S-UL RY2V-UL

With Check Button RY2S-UC

With Indicator and Check Button RY2S-ULC

Top Bracket Mounting RY2S-UT

With Diode (DC coil only) RY2S-UD RY2V-UD
DC6V, DC12V, DC24V, DC48V, DC110V

With Indicator and Diode (DC coil only) —

DPDT (Wide) 5A

Basic  RM2S-U  RM2V-U

AC6V, AC12V, AC24V, AC110-120V, AC220-240V
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator RM2S-UL RM2V-UL

With Check Button RM2S-UC

With Indicator and Check Button RM2S-ULC

Top Bracket Mounting RM2S-UT

With Diode (DC coil only) RM2S-UD
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator and Diode (DC coil only) RM2S-ULD

4PDT 5A

Basic  RY4S-U  RY4V-U

AC6V, AC12V, AC24V, AC110-120V, 
AC220-240V
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator RY4S-UL RY4V-UL

With Check Button RY4S-UC

With Indicator and Check Button RY4S-ULC

Top Bracket Mounting RY4S-UT

With Diode (DC coil only) RY4S-UD —
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator and Diode (DC coil only) RY4S-ULD

DPDT (Slim) 1A Bifurcated Basic  RY22S-U  RY22V-U
AC6V, AC12V, AC24V, AC110V, AC120V, 
 AC220V, AC240V
DC6V, DC12V, D24V, DC48V, DC110V

With Indicator RY22S-UL RY22V-UL

Top Bracket Mounting RY22S-UT

With Diode (DC coil only) RY22S-UD RY22V-UD DC6V, DC12V, DC24V, DC48V, DC110V

4PDT 1A Bifurcated Basic  RY42S-U RY42V-U

AC6V, AC12V, AC24V, AC110-120V, 
AC220-240V
DC6V, DC12V, DC24V, DC48V, DC100-110V

With Indicator RY42S-UL RY42V-UL

Top Bracket Mounting RY42S-UT

   

Ordering Information
When ordering, specify the Part No. and coil voltage code: 

 (example) RY4S-U       AC110-120V
                         Part No.                              Coil Voltage Code    
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Relays & Sockets

  Sockets

Relays Standard DIN 
Rail Mount 

Finger-safe DIN 
Rail Mount Through Panel Mount PCB Mount

RY2S
RY22S  SY2S-05  SY2S-05C  SY2S-51  SY2S-61

RM2  SM2S-05  SM2S-05C  SM2S-51
 SY4S-61
 SY4S-62RY4S

RY42S  SY4S-05  SY4S-05C  SY4S-51

   

Hold Down Springs & Clips 

Appearance Description Relay For DIN 
Mount Socket

For Through Panel & 
PCB Mount Socket Min Order Qty

Pullover Wire 
Spring

RY2S
 SY2S-02F1 SY4S-51F1

10

RY22S

RM2

 SY4S-51F1 SY4S-51F1RY4S

RY42S

Leaf Spring* 
(side latch)

RY2S, RY22S
 SFA-202  SFA-302

20

RM2, RY4S, RY42S

Leaf Spring* 
(top latch)

RY2S, RY22S

 SFA-101  SFA-301RM2

RY4S, RY42S

*Not available for PCB mount socket SY4S-62.

 Accessories
Description Appearance Use with Part No. Remarks

Aluminum 
DIN Rail 
(1 meter length)

All DIN rail sockets  BNDN1000

IDEC offers a low-profi le DIN rail (BNDN1000). The BNDN1000 is de-
signed to accommodate DIN mount sockets. Made of durable extruded 
aluminum, the BNDN1000 measures 0.413 (10.5mm) in height and 1.37 
(35mm) in width (DIN standard). Standard length is 39” (1,000mm).

DIN Rail End 
Stop DIN rail  BNL5 9.1 mm wide.

Replacement 
Hold-Down 
Spring Anchor 

Horseshoe clip for all DIN rail 
sockets  Y778-011 For use on DIN rail mount socket when using pullover wire hold down 

spring. 2 pieces included with each socket.
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 Specifi cations

Contact Model
Standard Contact Bifurcated Contact

RY2 - DPDT Slim RM2 - DPDT Wide RY4 - 4PDT RY22 - DPDT / RY42 - 4PDT

Contact Material Gold-plated silver Silver Gold-plated silver Silver-palladium alloy

Contact Resistance 1 50 mΩ maximum 30 mΩ maximum 50 mΩ maximum 100 mΩ minimum

Minimum Applicable Load 24V DC, 5 mA; 5V DC, 
10 mA (reference value)

24V DC, 10 mA; 5V DC, 
20 mA (reference value)

24V DC, 5 mA; 5V DC, 
10 mA (reference value) 1V DC, 100 μA (reference value)

Operate Time 2 20 ms maximum

Release Time 2 20 ms maximum

Power Consumption 
(approx.)

AC: 1.1 VA (50 Hz), 1 VA (60 Hz)
DC: 0.8W

AC: 1.4 VA (50 Hz), 1.2 VA (60 Hz)
DC: 0.9W

AC: 1.4 VA (50 Hz), 1.2 VA (60 Hz)
DC: 0.9W

AC: 1.1 VA (50 Hz), 1 VA (60 Hz)
DC: 0.8W

Insulation Resistance 100 MΩ minimum (500V DC megger)

Dielectric Strength 3

Between live and dead parts: 

1500V AC, 1 minute 2000V AC, 1 minute 2000V AC, 1 minute 1500V AC, 1 minute 3

Between contact and coil: 

1500V AC, 1 minute 2000V AC, 1 minute 2000V AC, 1 minute 1500V AC, 1 minute

Between contacts of different poles:

1500V AC, 1 minute 2000V AC, 1 minute 2000V AC, 1 minute 1500V AC, 1 minute

Between contacts of the same pole: 

1000V AC, 1 minute 1000V AC, 1 minute 1000V AC, 1 minute 1000V AC, 1 minute

Operating Frequency Electrical:  1800 operations/h maximum
Mechanical:  18,000 operations/h maximum

Vibration Resistance Damage limits:  10 to 55 Hz, amplitude 0.5 mm
Operating extremes: 10 to 55 Hz, amplitude 0.5 mm

Shock Resistance Damage limits: 1000 m/s2

Operating extremes: 100 m/s2 (DPDT Slim), 200 m/s2 (4PDT, DPDT Wide)

Mechanical Life 50,000,000 operations

Electrical Life 200,000 operations (220V AC, 3A) 500,000 operations (220V AC, 5A) 100,000 operations (220V AC, 5A)
200,000 operations (220V AC, 3A) 200,000 operations (110V AC, 1A)

Operating Temperature 4 –25 to +55°C (no freezing) –25 to +45°C (no freezing) –25 to +55°C (no freezing) 5 –25 to +55°C (no freezing)

Operating Humidity 45 to 85% RH (no condensation)

Weight (approx.) 23g 35g 34g RY22: 23g / RY42: 34g
         

Note: Above values are initial values. 
1. Measured using 5V DC, 1A voltage drop method
2. Measured at the rated voltage (at 20°C), excluding contact bouncing
 Release time of relays with diode: 40 ms maximum

3. Relays with indicator or diode: 1000V AC, 1 minute
4. For use under different temperature conditions, refer to 

Continuous Load Current vs. Operating Temperature Curve. 
The operating temperature range of relays with indicator or diode is –25 to +40°C.

5.  When the total current of 4 contacts 
is less than 15A, the operating tempera-
ture range is –25 to +70°C.
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Relays & Sockets

AC  Coil Ratings

Voltage (V)

Rated Current (mA) ±15% at 20°C Coil Resistance (Ω)  
±10% at 20°C

Operation Characteristics
(against rated values at 20ºC)AC 50Hz AC 60Hz

DPDT 
Slim

DPDT Wide & 
4PDT

DPDT 
Slim

DPDT Wide & 
4PDT

DPDT 
Slim

DPDT Wide & 
4PDT

Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 170 240 150 200 18.8 9.4

110% 80% maximum 30% 
minimum

12 86 121 75 100 76.8 39.3

24 42 60.5 37 50 300 153

110 9.6 — 8.4 — 6,950 —

110-120 — 9.4-10.8 — 8.0-9.2 — 4,290

120 8.6 — 7.5 — 8,100 —

220 4.7 — 4.1 — 25,892 —

220-240 — 4.7-5.4 — 4.0-4.6 — 18,820

240 4.9 — 4.3 — 26,710 —

DC Coil Ratings

Voltage (V)

Rated Current (mA) 
±15% at 20°C

Coil Resistance (Ω) 
 ±10% at 20°C

Operation Characteristics
(against rated values at 20ºC)

DPDT Slim DPDT Wide & 4PDT DPDT Slim DPDT Wide & 
4PDT

Max. Continuous 
Applied Voltage

Pickup 
Voltage

Dropout 
Voltage

6 128 150 47 40

110% 80% maximum 10% minimum

12 64 75 188 160

24 32 36.9 750 650

48 18 18.5 2,660 2,600

100-110 — 8.2-9.0 — 12,250

110 8 — 13,800 —

 Contact Ratings UL Ratings (Standard Contact)
Maximum Contact Capacity

Voltage
Resistive General use

DPDT 
Slim

DPDT 
Wide 4PDT DPDT 

Slim
DPDT 
Wide 4PDT

240V AC 3A 5A 5A 0.8A 2A 5A

120V AC — — — 1.5A 2.5A —

100V DC 0.2A 0.4A 0.2A 0.2A — 0.2A

30V DC 3A 5A 5A 3A — 5A

CSA Ratings (Standard Contact)

Voltage
Resistive General use

DPDT 
Slim

DPDT 
Wide 4PDT DPDT 

Slim
DPDT 
Wide 4PDT

240V AC 3A 5A 5A 0.8A 2A 5A

120V AC 3A 5A — 1.5A 2.5A —

100V DC — — — 0.2A 0.4A 0.2A

30V DC 3A 5A 5A 1.5A 2.5A 1.5A

Contact Continuous 
Current 

Allowable Contact Power Rated Load

Resistive Load Inductive Load Voltage (V) Res. Load Ind. Load

DPDT Slim
(RY2) 3A 660 VA AC

90W DC
176 VA AC
45W DC

110V AC 3A 1.5A

220V AC 3A 0.8A

30V DC 3A 1.5A

DPDT Wide 
(RM2) 5A 1100VA AC

150W DC
440VA AC
75W DC

110V AC 5A 2.5A

220V AC 5A 2A

30V DC 5A 2.5A

4PDT (RY4) 5A 1200 VA AC
150W DC

288 VA AC
60W DC

240V AC 5A 1.2A

30V DC 5A 2A

Bifurcated 
Contact 
(RY22/
RY42)

1A 176 VA AC
30W DC

88 VA AC
15W DC

110V AC 1A 0.5A

220V AC 0.8A 0.4A

30V DC 1A 0.5A

Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

   
TÜV Ratings (Standard Contact)

Voltage DPDT 
Slim

DPDT 
Wide 4PDT

240V AC 3A 5A 5A

30V DC 3A 5A 5A
     

AC: cos ø = 1.0, DC: L/R = 0 ms

UL Ratings (Bifurcated Contact)
Voltage Resistive General use

240V AC 0.8A 0.4A

120V AC 1A 0.5A

30V DC 1A 0.5A

CSA Ratings (Bifurcated Contact)
Voltage Resistive General use

240V AC 0.8A 0.4A

120V AC 1A 0.5A

30V DC 1A —
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 Socket Specifi cations
Sockets Terminal Electrical Rating Wire Size Torque

DIN Rail 
Mount 
Sockets

SY2S-05 M3 screws with captive wire clamp 300V, 7A Maximum up to 2–#14AWG 5.5 - 9 in•lbs

SM2S-05 M3 screw with captive wire clamp 300V, 10A Maximum up to 2–#14AWG 5.5 - 9 in•lbs

SY4S-05 M3 screw with captive wire clamp 300V, 7A* Maximum up to 2–#14AWG 5.5 - 9 in•lbs

Finger-safe 
DIN Rail 
Mount

SY2S-05C M3 screws with captive wire clamp, fi ngersafe 300V, 7A Maximum up to 2–#14AWG 5.5 - 9 in•lbs

SM2S-05C M3 screw with captive wire clamp, fi ngersafe 300V, 10A Maximum up to 2–#14AWG 5.5 - 9 in•lbs

SY4S-05C M3 screw with captive wire clamp, fi ngersafe 300V, 7A* Maximum up to 2–#14AWG 5.5 - 9 in•lbs

Through 
Panel Mount 
Socket

SY2S-51 Solder 250V, 7A — —

SM2S-51 Solder 250V, 10A — —

SY4S-51 Solder 250V, 7A* — —

PCB Mount 
Socket

SY2S-61 PCB Mount 300V, 7A — —

SY4S-61 PCB Mount 300V, 7A — —

SY4S-62 PCB Mount 250V, 7A — —
      

* When using only 2 poles of the 4-poles, the UL recognized current is 10A.
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Relays & Sockets

 Characteristics (Reference Data)

Electrical Life Curves
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Maximum Switching Capacity
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Continuous Load Current vs. Operating Temperature Curve (Basic Type, With Check Button, and Top Bracket Mounting Type)
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Relays & Sockets

Internal Connection (View from Bottom)
Basic Type

DPDT Slim (RY2/RY22) DPDT Wide (RM2) 4PDT (RY4/RY42) With Check Button

Front
Pushbutton

Contacts can be operated by pressing the 
check button.  

1
5

13 14

9

4
8
12

(   –   ) (   +   )

1
5

13(–) (+)14

9

4
8

12

1
5

13 14

9

2
6
10

3
7
11

4
8
12

(   –   ) (   +   )

With Indicator (-L type)
DPDT Slim (RY2/RY22) DPDT Wide (RM2) 4PDT (RY4/RY42)

Coil 
Below 
100V 
AC/DC

1
5

13(–) (+)14
9

4
8

12
Coil 
Below 
24V 
AC/DC

1
5

13(–) (+)14

9

4
8
12

1
5

13(–) (+)14
9

2
6
10

3
7
11

4
8
12

When the relay is energized, 
the indicator goes on. 

The LED protection diode 
is not contained in DPDT 
relays for coils below 100V 
DC. 
If coil polarity is reversed 
LED will not light.

•

•Coil 
100V 
AC/DC 
and over

1
5

13(–) (+)14

9

4
8

12
Coil 24V 
AC/DC 
and over

1
5

13(–) (+)14

9

4
8
12

1
5

13(–) (+)14

9

2
6
10

3
7
11

4
8
12

With Diode (-D type)
DPDT Slim (RY2/RY22) DPDT Wide (RM2) 4PDT (RY4)

1
5

13(–) (+)14

9

4
8

12

1
5

13(–) (+)14

9

4
8

12

1
5

13(–) (+)14

9

2
6
10

3
7
11

4
8
12

Contains a diode to absorb the back emf gener-
ated when the coil is de-energized. The release 
time is slightly longer.

Diode Characteristics
Reverse withstand voltage: 1,000V
Forward current: 1A

•

 
With Indicator and Diode (-LD type)

DPDT Wide (RM2) 4PDT (RY4) DPDT Wide (RM2) 4PDT (RY4)

Coil 
Below 
24V DC

1
5
9

4
8

12

13(–) 14(+)

1
5

13(–) (+)14

9

2
6

10

3
7

11

4
8

12
Coil 24V 
DC and 
over

1
5
9

4
8

12

(+)1413(–)

1
5

13(–) (+)14

9

2
6

10

3
7

11

4
8

12 Contains LED indicator 
and a surge absorber. 
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 Dimensions (mm)

RY2S/RY22S RY4S/RY42S RM2S

SY2S-05: 61.5 (63.5) max., SY2S-51: 39.6 (41.6) max.

13

9

5

1

8

14

12

4

35.6 max. 5.4 14

27
.5

2.
6

0.
5

Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.3  ø1.2 oblong hole

4

8

12

14

11

7

3

10

6

13

5

9

1 2

35.6 max. 6.4 21

27
.5

0.
5

2.
6

Total length from the panel surface including relay socket
SY4S-05: 61.5 (63.5) max., SY4S-51: 39.6 (41.6) max.

2.2  ø1.2 oblong hole Dimensions in the (   )
include a hold-down spring.

4

8

12

1413

5

9

1

2.
6

0.
5

35.6 max. 6.4 21

27
.5

Total length from the panel surface including relay socket.
SM2S-05: 61.5 (63.5) max., SM2S-51: 39.6 (41.6) max.

Dimensions in the (  )
include a hold-down spring.

2.2  ø1.2 hole

RY2V/RY22V RY4V/RY42V RM2V

13

9

5

1

8

14

12

4

35.6 max. 4 14 4.4

12
.7

4.
1

6.
4

7.
15

27
.5

0.
5

0.
8 2.
60.5

8-ø1 holes

4

8

12

14

11

7

3

10

6

13

5

9

1 2

35.6 max. 4 21 4.4

4.4

4.4

6.6

12
.7

4.
1

6.
4

7.
15

27
.5

0.
5

2.
6

0.
8

0.5

14-ø1 holes

9

1

13

5
4
8

12

14

35.6 max. 4 21 13.2

27
.5

7.
15 6.

4

12
.7

4.
1

0.
5

0.
8

2.
60.5

8-ø1 hole

RY2S-UT/RY22S-UT RY4S-UT/RY42S-UT RM2S-UT

13

9

5

1

8

14

12

4

14.5

3.5

35.6 max. 5.4

2

3843
.2

27
.5

6.
4

6.
3

4.
1

0.
5

2.
6 4.
43  ø1.2 oblong hole

12

14

1110

13

9

4

87

3

65

1 2

21.5

3.5

35.6 max. 6.4

2

3843
.2

27
.5

6.
4

6.
3

4.
1

0.
5

4.
4

4.
4

4.
42.

6

2.2  ø1.2 oblong hole

4
8

12

1413

5

9

1

21.5

3.5

35.6 max. 6.4

2

27
.5

3843
.2

0.
5

6.
4

6.
3

4.
1

2.
6

13
.2

2.2  ø1.2 hole
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Dimensions

 Standard DIN Rail Mount Sockets 

SY2S-05 SM2S-05

6
17

4.
2

62
2 20

16

M3 Terminal
Screw

25

45
18

14.5

DIN Rail
(BNDN)

31.5

8
4

5
1

12

14

9
13

Terminal Arrangement

16

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max. 4.8 min.

ø3.2 min.

(Top View)

6
30

26

4.
2

62
3

0.
7

M3 Terminal
Screw

18.5

25

45

18

31.5

DIN Rail
(BNDN)

14

13

9

14
12

58

Terminal Arrangement

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max. 4.8 min.

ø3.2 min.

(Top View)

SY4S-05

6
30

26

4.
2

62
3

0.
7

M3 Terminal
Screw

18.5

25

45

18

31.5
DIN Rail
(BNDN)

1

13

9

14

12 11 10

5678
4 3 2

Terminal Arrangement

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max. 4.8 min.

ø3.2 min.

(Top View)

Finger-safe DIN Rail Mount Sockets 

SY2S-05C SM2S-05C

ø5

25

46

29
18.2

4.
2

1.
6

64

6

17.2

16
20 2

M3 Terminal
Screw

8
4

5
1

12

14

9
13

Terminal Arrangement
35.5

16

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

DIN Rail
(BNDN)

Ring terminals 
cannot be used.

(Top View)

ø5.5

25

18

2
30

6

64

26

46

1.
6

4.
2

29

18.2

M3 Terminal
Screw

14

13

9

14
12

58

Terminal Arrangement

35.5

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

DIN Rail
(BNDN)

Ring terminals 
cannot be used. (Top View)

SY4S-05C

ø5.5 18

25

2

30
6

64

26

46

1.
6

4.
2

29
18.2

26

M3 Terminal
Screw

1

13

9

14

12 11 10

5678
4 3 2

Terminal Arrangement

35.5

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

DIN Rail
(BNDN)

(Top View)Ring terminals 
cannot be used.
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Through Panel Mount Socket 

SY2S-51 SM2S-51

3

11

18.7

18

31

2.4

12.2

25
.4

Panel Thickness:
1 to 2

13

1
5
9

14

4
8
12

Terminal Arrangement

10.4 min. when husing hold-down springs

+0
.2 0

+0.5
0[18(N–1)+12.4]

5.
4 

m
in

.
25

.6

N: No. of sockets mounted0.
3

(Bottom View) 3

11

18.7

27

31

0.
3

25
.4

2.4

13 14

1
5
9 12

8
4

Terminal Arrangement

25
.6

0
+0.5

+0
.2 0

10.4 min. when using hold-down sp

[27 (N–1) + 21.4]

5.
4 

m
in

. N: No. of sockets mo

Panel Thickness:
1 to 2

(Bottom View)

SY4S-51

27

31

2 4

3

11

18.7

25
.4

Panel Thickness:
1 to 2

10
7

13 14

1
5
9

3

12
8
4

6
2

11

Terminal Arrangement

25
.6

0
+0.5

+0
.2 0

10.4 min. when using hold-do

[27 (N–1) + 21.4]

5.
4 

m
in

. N: No. of sock0.
3

(Bottom View)

PCB Mount Sockets 

SY2S-61 SY4S-61

3

11

15

18

31

12.2

25
.4

1.5

4.4 13.6 min.

9

8-ø2 holes

(Tolerance 0.1)19.2 min. when using
   hold-down springs

14
.2

 m
in

.
16

.8

4.
110

.4

13

1
5
9

14

4
8
12

Terminal Arrangement

0.
3

(Bottom View)
27

31

21.2

3

11

15

0.
3

25
.4

1.5

10
7

13 14

1
5
9

3

12
8
4

6
2

11

Terminal Arrangement

19.2 min. when using
   hold-down springs

(Bottom View)

4.4

13.8 min.

9

15-ø2 holes

(Tolerance 0.1)

14
.2

 m
in

.
16

.8

4.
110
.4

8.8
13.2

1.
4

SY4S-62

1 5

3
11

15

21.2

29 0.
3

4.
1

10
.4

16
.8

1.
4

12
.2

 m
in

.

13.2

4.4
8.8

10
7

13 14

1
5
9

3

12
8
4

6
2

11

Terminal Arrangement

(Bottom View)
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Relays & Sockets

      Operating Instructions

Driving Circuit for Relays

1. To ensure correct relay operation, apply rated voltage to the relay coil.

2. Input voltage for the DC coil:
A complete DC voltage is best for the coil power to make sure of stable relay 
operation. When using a power supply containing a ripple voltage, suppress 
the ripple factor within 5%. When power is supplied through a rectifi cation 
circuit, the relay operating characteristics, such as pickup voltage and dropout 
voltage, depend on the ripple factor. Connect a smoothing capacitor for better 
operating characteristics as shown below.

 

+
– R

Smoothing
Capacitor

Relay

 

Pulsation

Emin Emax Emean DC

Ripple Factor (%) 100%
Emax – Emin

Emax = Maximum of pulsating current
Emin = Minimum of pulsating current
Emean= DC mean value

Emean

3. Leakage current while relay is off:
When driving an element at the same time as the relay operation, special 
consideration is needed for the circuit design. As shown in the incorrect 
circuit below, leakage current (Io) fl ows through the relay coil while the relay 
is off. Leakage current causes coil release failure or adversely affects the 
vibration resistance and shock resistance. Design a circuit as shown in the 
correct example.

 Incorrect   Correct
R

Io

TE

  

R

4. Surge suppression for transistor driving circuits:
When the relay coil is turned off, a high-voltage pulse is generated, causing a 
transistor to deteriorate and sometimes to break. Be sure to connect a diode 
to suppress the back electromotive force. Then, the coil release time becomes 
slightly longer. To shorten the coil release time, connect a Zener diode 
between the collector and emitter of the transistor. Select a Zener diode with 
a Zener voltage slightly higher than the power voltage.

 

R

Back emf
suppressing diode

Relay
+

–

Protection for Relay Contacts

1. The contact ratings show maximum values. Make sure that these values are 
not exceeded. When an inrush current fl ows through the load, the contact 
may become welded. If this is the case, connect a contact protection circuit, 
such as a current limiting resistor.

2. Contact protection circuit:
When switching an inductive load, arcing causes carbides to form on the 
contacts, resulting in increased contact resistance. In consideration of contact 
reliability, contact life, and noise suppression, use of a surge absorbing circuit 
is recommended. Note that the release time of the load becomes slightly 
longer. Check the operation using the actual load. Incorrect use of a contact 
protection circuit will adversely affect switching characteristics. Four typical 
examples of contact protection circuits are shown in the following table:

RC

Power
C R Ind. Load

This protection circuit can be used when the load 
impedance is smaller than the RC impedance in an 
AC load power circuit.

R: Resistor of approximately the same resistance 
value as the load
C:0.1 to 1 μF

•

•

C

R
Power Ind. Load

This protection circuit can be used for both AC and 
DC load power circuits.
R: Resistor of approximately the same resistance 
value as the load
C: 0.1 to 1 μF

D
io

de

+

–

DPower Ind. Load

This protection circuit can be used for DC load power 
circuits. Use a diode with the following ratings.
Reverse withstand voltage: Power voltage of the 
load circuit x 10
Forward current: More than the load current

Va
ri

st
or

Va
ris

to
r

Power Ind. Load

This protection circuit can be used for both AC and 
DC load power circuits.
For a best result, when using a power voltage of 24 
to 48V AC/DC, connect a varistor across the load. 
When using a power voltage of 100 to 240V AC/DC, 
connect a varistor across the contacts.

3. Do not use a contact protection circuit as shown below:

Power
C

Load

This protection circuit is very effective in arc suppression when 
opening the contacts. But, the capacitor is charged while the 
contacts are opened. When the contacts are closed, the capacitor 
is discharged through the contacts, increasing the possibility of 
contact welding.

C Load
Power

This protection circuit is very effective in arc suppression when 
opening the contacts. But, when the contacts are closed, a current 
fl ows to charge the capacitor, causing contact welding.

 Generally, switching a DC inductive load is more diffi cult than switching a DC 
resistive load. Using an appropriate arc suppressor, however, will improve the 
switching characteristics of a DC inductive load.

Soldering

1. When soldering the relay terminals, use a soldering iron of 30 to 60W, and 
quickly complete soldering (within approximately 3 seconds).

2. Use a non-corrosive rosin fl ux.
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Other Precautions

1. General notice:
To maintain the initial characteristics, do not drop or shock the relay.

 The relay cover cannot be removed from the base during normal operation. To 
maintain the initial characteristics, do not remove the relay cover.

 Use the relay in environments free from condensation, dust, sulfur dioxide 
(SO2), and hydrogen sulfi de (H2S).

 Make sure that the coil voltage does not exceed applicable coil voltage range.

2. UL and CSA ratings may differ from product rated values determined by IDEC.

3. Do not use relays in the vicinity of strong magnetic fi eld, as this may affect 
relay operation.

Operating Instructions con’t

      Safety Precautions
Turn off the power to the relay before starting installation, removal, wiring, 
maintenance, and inspection of the relays. Failure to turn power off may 
cause electrical shock or fi re hazard.

Observe specifi cations and rated values, otherwise electrical shock or fi re 
hazard may be caused.

Use wires of the proper size to meet voltage and current requirements. Tight-
en the terminal screws on the relay socket to the proper tightening torque.

Surge absorbing elements on AC relays with RC or DC relays with diode are 
provided to absorb the back electromotive force generated by the coil. When 
the relay is subject to an excessive external surge voltage, the surge absorb-
ing element may be damaged. Add another surge absorbing provision to the 
relay to prevent damage.

•

•

•

•

Precautions for the RU Relays

Before operating the latching lever of the RU relay, turn off the power to 
the RU relay. After checking the circuit, return the latching lever to the 
original position.

Do not use the latching lever as a switch. The durability of the latching lever 
is a minimum of 100 operations.

When using DC loads on 4PDT relays, apply a positive voltage to terminals of 
neighboring poles and a negative voltage to the other terminals of neighbor-
ing poles to prevent the possibility of short circuits.

DC relays with a diode have a polarity in the coil terminals. Apply the DC volt-
age to the correct terminals.

•

•

•

•
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Relays & Sockets

  RR2KP Series    Latch Relays

Self-maintained Latch Relays
DPDT — 10A contact capacity

The RR2KP series latch relays have a self-holding function using permanent magnets in the magnetic circuit. Applying a voltage 
on the set (or reset) coil operates the armature and retains the contacts in that position until the opposite coil is energized, hence 
the latch relays are ideal for memory and fl ip-fl op circuit applications.

Enhanced self-holding functions, and vibration and shock resistance.
The self-holding mechanism is not subject to wear unlike mechanical latch relays.
Recognized by UL and certified by CSA

•
•
•

 Part Number Selection

Part Number 

Contact Model Pin Terminal Coil Voltage Code

DPDT
Basic  RR2KP-U

AC6, AC12, AC24, AC110, AC120, AC220, AC240
DC6, DC12, DC24, DC48, DC110

With Check Button RR2KP-UC

   

Ordering Information
When ordering, specify the Part No. and coil voltage code: 

 (example) RR2KP-U         AC120
                          Part No.                              Coil Voltage Code    

 

  Sockets

Relay DIN Rail Mount Finger-safe DIN Rail Mount Panel Mount
Springs & Clips (optional)

Part Number Description

RR2KP  SR3P-05
 SR3P-06  SR3P-05C  SR3P-51

 SR3P-06F3
use with SR3P-05
 SR3P-05C
 SR3P-06

 SR3P-511F3 use with SR3P-51
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 Specifi cations
Contact Material Silver

Contact Resistance 30 mΩ maximum (initial value)

Operate Time 25 ms maximum (at the rated voltage)

Power Consumption (approx.) AC: 2.4 VA (50 Hz), 2.2 VA (60 Hz)
DC: 1.5W

Insulation Resistance 100 MΩ minimum (500V DC megger)

Dielectric Strength

Between live and dead parts: 1,500V AC, 1 minute
Between contact and coil: 1,500V AC, 1 minute
Between contacts of different poles: 1,500V AC, 1 minute
Between contacts of the same pole:  1,000V AC, 1 minute

Operating Frequency
Electrical: 1800 operations/h maximum

Mechanical: 18,000 operations/h maximum

Temperature Rise Coil: 85°C maximum, Contact: 65°C maximum

Vibration Resistance 0 to 60 m/s2 (maximum frequency: 55 Hz),
Frequency: 5 to 55 Hz, Amplitude: 0.5 mm

Shock Resistance 100 m/s2 minimum

Mechanical Life 5,000,000 operations minimum

Electrical Life 500,000 operations minimum (110V AC, 10A)

Operating Temperature –5 to +40°C (no freezing)

Operating Humidity 45 to 85% RH (no condensation)

Weight (approx.) 170g

 Coil Ratings

Rated Voltage (V)
Rated Current (mA) ±15% at 20°C Coil Resistance (Ω) 

±10% at 20°C
Operation Characteristics (values at 20°C)

50Hz 60Hz Maximum Continuous Applied Voltage Set and Reset Voltage

A
C 

(5
0/

60
H

z)

6 467 429 3.5

110% 80%
maximum

12 200 184 23.8

24 100 92 95

110 23 21 1,900

120 24 22 2,200

220 10.9 10 7,740

240 11.5 10.6 9,190

D
C

6 240 25

110% 80%
maximum

12 120 100

24 60 400

48 30 1,600

110 13.8 7,960

 Contact Ratings
Maximum Contact Capacity

Switching 
Voltage

Continuous 
Current

Allowable Contact Power Rated Load

Resistive 
Load

Inductive 
Load

Voltage 
(V)

Res. 
Load

Ind. 
Load

250V AC
125V DC 10A 1650VA AC

300W DC
1100VA AC
225W DC

110 AC 10A 7.5A

220 AC 7.5A 5A

30 DC 10A 5A

100V DC 0.5A 0.3A
    

Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

UL Ratings
Voltage Resistive General use Motor Load

240V AC 10A 7A 1/3 HP

120V AC 10A 7.5A 1/4 HP

30V DC 10A 7A —

CSA Ratings
Voltage Resistive General use Motor Load

240V AC 10A 7A 1/3 HP

120V AC 10A 7.5A 1/4 HP

100V DC — 0.5A —

30V DC 10A 7.5A —
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Relays & Sockets

 Socket Specifi cations
Relays Terminal Electrical Rating Wire Size Torque

DIN Rail Mount 
Sockets

SR3P-05 M3 screw with captive wire clamp 300V, 10A 2–#12AWG  9 - 11.5 in•lbs

SR3P-05C M3 screw with captive wire clamp, fi ngersafe 300V, 10A 2–#12AWG  9 - 11.5 in•lbs

SR3P-06 M3 screw with captive wire clamp 300V, 10A 2–#12AWG  9 - 11.5 in•lbs

Through Panel 
Mount Socket SR3P-51 Solder 300V, 10A — —

   

 Electrical Life Curve
AC Load DC Load

Internal Connection (View from Bottom) 
(Shown in unlatched/reset position)

10 (+)

9

8

7

6(+)

11

(–) 2

3
(–)

4

5

1

SET

RESET

5000

1000

500

100

50

10
0 1 2 3 4 5 6 7 8 9 10

Load Current (A)

Li
fe

 (
 1

0,
00

0 
op

er
at

io
ns

) 110V AC resistive

220V AC resistive
110V AC inductive

220V AC inductive

0 1 2 3 4 5 6 7 8 9 10

1000

500

100

50

10

5000

Load Current (A)

Li
fe

 (
 1

0,
00

0 
op

er
at

io
ns

)

30V DC resistive
30V DC inductive

100V DC resistive
100V DC inductive

 Dimensions (mm)

1

2

3

4

5
6

7

8

9

10

11

80.5 max. 36

36

SR3P-05: 105 (108.5) max., SR3P-51: 87.5 (92) max.
Total length from panel surface including relay socket

Dimensions in the (  )
include a hold-down spring.

Standard DIN Rail Mount Sockets 
SR3P-05

34

8

42

34

52
3

M3.5 Terminal
Screw

8

7 6 5

4

9

1110 1 2

3

Terminal Arrangement

16.5

20

28.5

33

35 DIN Rail
(BNDN Types)

ø2
7

2-ø4.2 Mounting Hole
(or M4 Tapped Holes)

ø4.2 hole

7.9 max.

4.4 max. 5 min.

ø3.6 min.

(Top View)

SR3P-06

8

59

33

60
1 22

18

M3.5 Terminal
Screw

28.5
DIN Rail
(BNDN)

8 7 6 5 4

9 1110 1 2 3

Terminal Arrangement

ø4.2 hole

ø2
7

33

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

7.9 max.

4.9 max. 5 min.

ø3.6 min.

(Top View)

Finger-safe DIN Rail Mount Sockets
SR3P-05C

ø5

34

42

7

2.
2

58

34

8

7 6 5

4

9

1110 1 2

3

Terminal Arrangement

30

21.5

DIN Rail 
(BNDN)

36.5

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

Ring terminals 
cannot be used.

ø4.2 hole

(Top View)

Through Panel Mount Socket
SR3P-51

2.5

6

3850

4.2

34 2.5 10 11

ø2
9

ø3
0

38

2-ø3.5 Mounting Holes
(or M3 Tapped Holes)

Pa
ne

l
Su

rfa
rfa

ce

10
111

2
3
4

5 6 7
8
9

(Bottom View)

Terminal Arrangement

RR2KP Series 
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  RY2KS Series    Latch Relays

Self-maintained Latch Relays
DPDT — 3A contact capacity

The RY2KS series latch relays have a self-holding function using permanent magnets in the magnetic circuit. Applying a voltage 
on the set (or reset) coil operates the armature and retains the contacts in that position until the opposite coil is energized, hence 
the latch relays are ideal for memory and fl ip-fl op circuit applications.

 Part Number Selection

Part Number

Contact Model Blade Terminal Coil Voltage Code

DPDT
Basic  RY2KS-U*

AC6, AC12, AC24, AC110
DC6, DC12, DC24, DC48, DC110

With Check Button RY2KS-UC*

   

Ordering Information
When ordering, specify the Part No. and coil voltage code: 

 (example) RY2KS-U         AC120
                          Part No.                              Coil Voltage Code    

 

  Sockets

Relay DIN Rail Mount Finger-safe 
DIN Rail Mount Panel Mount PCB Mount

Springs & Clips (optional)

Part Number Description

RY2KS  SY4S-05  SY4S-05C  SY4S-51  SY4S-61
 SY4S-62

 SFA-202 use with SY4S-05
 SY4S-05C

 SY4S-51F1
(SY4S-02F3)
 SFA-302

use with SY4S-51
 SY4S-61

 SY4S-51F3
 SY4S-02F3 use with SY4S-62

Notes:
1. For the relays with check button, use the 

parenthesized hold-down springs shown 
in the above table. When the spring is 
used, sockets cannot be mounted closely 
side by side.

2. Use the hold-down springs in environ-
ments where the relays are subject to 
vibrations or shocks. 

RY2KS Series

779USA: 800-262-IDEC          Canada: 888-317-IDEC
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 Specifi cations
Contact Material Gold-plated silver

Contact Resistance 50 mΩ maximum (initial value)

Set Time 25 ms maximum (at the rated voltage)

Reset Time 25 ms maximum (at the rated voltage)

Power Consumption
(approx.)

AC: 1.6 VA (50 Hz), 1.5 VA (60 Hz)
DC:  1.2W

Insulation Resistance 100 MΩ minimum (500V DC megger)

Dielectric Strength

Between live and dead parts:  1,500V AC, 1 minute
Between contact and coil: 1,000V AC, 1 minute
Between contacts of different poles: 1,000V AC, 1 minute
Between contacts of the same pole:  700V AC, 1 minute

Operating Frequency Electrical: 1800 operations/h maximum
Mechanical: 18,000 operations/h maximum

Temperature Rise Coil: 85°C maximum, Contact: 65°C maximum

Vibration Resistance 0 to 60 m/s2 (maximum frequency: 55 Hz),
Frequency: 5 to 55 Hz, Amplitude: 0.5 mm

Shock Resistance 200 m/s2 minimum

Mechanical Life 5,000,000 operations minimum

Electrical Life 200,000 operations minimum

Operating Temperature –5 to +40°C (no freezing)

Weight (approx.) 67g

 Coil Ratings

Rated Voltage (V)
Rated Current (mA) ±15% at 20°C Coil Resistance (Ω) 

±10% at 20°C
Operation Characteristics (values at 20°C)

50Hz 60Hz Maximum Continuous Applied Voltage Set and Reset Voltage

A
C 

(5
0/

60
H

z) 6 260 250 6.3

110% 80%
maximum

12 120 115 30.3

24 58 56 132

120 11.2 10.8 3,840

D
C

6 200 30

110% 80%
maximum

12 100 120

24 50 480

48 25 1,920

110 11 10,000

 Contact Ratings
Maximum Contact Capacity

Switching 
Voltage

Continuous 
Current

Allowable Contact Power Rated Load

Resistive 
Load

Inductive 
Load

Voltage 
(V)

Res. 
Load

Ind. 
Load

250V AC
125V DC 3A 600VA AC

90W DC
176VA AC
45W DC

110 AC 3A 1.5A

220 AC 3A 0.8A

30 DC 3A 1.5A

100V DC 0.2A 0.12A
    

Note: Inductive load for the rated load — cos ø = 0.3, L/R = 7 ms

UL Ratings
Voltage Resistive General use

240V AC 3A 0.8A

120V AC 3A 1.5A

30V DC 3A —

CSA Ratings
Voltage Resistive General use

240V AC 3A 0.8A

120V AC 3A 1.5A

30V DC 3A 1.5A
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 Socket Specifi cations
Sockets Terminal Electrical Rating Wire Size Torque

DIN Rail Mount 
Sockets

SY4S-05 M3 screw with captive wire clamp 300V, 7A Maximum up to 2–#14AWG 5.5 - 9 in•lbs

SY4S-05C M3 screw with captive wire clamp, fi ngersafe 300V, 7A Maximum up to 2–#14AWG 5.5 - 9 in•lbs

Through Panel 
Mount Socket SY4S-51 Solder 300V, 7A — —

PCB Mount Sockets
SY4S-61 Solder/PCB Mount 300V, 7A — —

SY4S-62 Solder/PCB Mount 250V, 7A — —

Electrical Life Curve        Internal Connection (View from Bottom)

AC Load DC Load (Shown in unlatched/reset position)

5000

1000

500

100

50

10
0 1 2 3

Load Current (A)

Li
fe

 (
 1

0,
00

0 
op

er
at

io
ns

)

110V AC resistive
 220V AC resistive

110V AC inductive
220V AC inductive

1000

5000

500

100

50

10
0 1 2 3

Load Current (A)

Li
fe

 (
 1

0,
00

0 
op

er
at

io
ns

) 30V DC resistive

30V DC inductive

100V DC resistive
100V DC inductive

13(   –   )  (   +   )14

1
5

9(   –   ) 10

4
8

(   +   )1211

SET

RESET

 Dimensions (mm)

55.3 max. 6.4 21

27
.50.
5

2.
6

Total length from the panel surface including relay socket
SY4S-05: 81.3 (83.3) max., SY4S-51: 59.3 (62.3) max.

2.2  ø1.2 oblong hole

Dimensions in the (   )
include a hold-down spring.

5

9

1

14

12

8

4

13

10 11

Standard DIN Rail Mount Socket Finger-safe DIN Rail Mount Socket

SY4S-05 SY4S-05C

6
30

26

4.
2

62
3

0.
7

M3 Terminal
Screw

18.5

25

45

18

31.5
DIN Rail
(BNDN)

1

13

9

14

12 11 10

5678
4 3 2

Terminal Arrangement

26

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

5.9 max.

4 max. 4.8 min.

ø3.2 min.

(Top View)

ø5.5 18

25

2

30
6

64

26

46

1.
6

4.
2

29
18.2

26

M3 Terminal
Screw

1

13

9

14

12 11 10

5678
4 3 2

Terminal Arrangement

35.5

2-ø4.2 Mounting Holes
(or M4 Tapped Holes)

DIN Rail
(BNDN)

Ring terminals 
cannot be used.

(Top View)
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Relays & Sockets

Through Panel Mount Socket

SY4S-51

27

31

2.4

21.2

3

11

18.7

25
.4

Panel Thickness:
1 to 2

10
7

13 14

1
5
9

3

12
8
4

6
2

11

Terminal Arrangement

25
.6

0
+0.5

+0
.2 0

10.4 min. when using hold-down springs

[27 (N–1) + 21.4]

5.
4 

m
in

. N: No. of sockets mounted0.
3

(Bottom View)

PCB Mount Sockets

SY4S-61 SY4S-62

27

31

21.2

3

11

15

0.
3

25
.4

1.5

10
7

13 14

1
5
9

3

12
8
4

6
2

11

Terminal Arrangement

19.2 min. when using
   hold-down springs

(Bottom View)

4.4

13.8 min.

9
15-ø2 holes

(Tolerance 0.1)

14
.2

 m
in

.
16

.8

4.
110
.4

8.8
13.2

1.
4

1.5

3
11
15

21.2

29 0.
3

4.
1

10
.4

16
.8

1.
4

12
.2

 m
in

.

(Tolerance 0.1)

13.2 8.2 min.

4.4
8.8

15-ø2 holes

9

10
7

13 14

1
5
9

3

12
8
4

6
2

11

Terminal Arrangement

13.2 min. when using a hold-down spring for
the relay with check button

17.2 min. when using a hold-down spring.

(Bottom View)
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  RSC Series    Solid State Relays

Key features of the RSC series include:
Slim design allows for DIN rail or panel mounting
Built-in heat sink maximizes current output capability
Epoxy-free design
Choice of 20A, 30A and 45A models
LED indicator
Finger-safe terminals
Zero voltage switching 
Back-to-back SCR output
Direct Bond Copper (DBC) substrate construction
Built-in transient protection (TVS) 
100k-cycle UL508 endurance rating
UL Recognized, CSA Certifi ed, TUV Approved, CE Marked
Lead free and RoHS compliant
EMC (Level 3) & IEC 62314 compliant

•
•
•
•
•
•
•
•
•
•
•
•
•
•

UL Recognized
File No. E194577

 Part Number Selection  Specifi cations

Input Control Voltage Output Current 
Rating

Part
Number

4-32V DC

20A  RSCDN-20A

30A RSCDN-30A

45A RSCDN-45A

90-140V AC

20A  RSCA1N-20A

30A RSCA1N-30A

45A RSCA1N-45A

180-280V AC
20A  RSCA2N-20A

30A RSCA2N-30A

45A RSCA2N-45A*

 
*Input control voltage is 180-260V AC.

Model 20A 30A 45A

G
en

er
al

 C
ha

ra
ct

er
is

tic
s

Operating temperature (ºC)
-20 to +80

 -20 to +60 (90-140 V AC input 
models)

Storage temperature (ºC) -40 to +100

Input-to-Output isolation voltage (Vrms) 4200

Input/Output to ground isolation voltage 
(Vrms) 4000

Operating frequency (Hz) 47 to 63

Housing material UL94-V0 Self-extinguishing 
polycarbonate

Heat sink material Anodized aluminum black

Protection (IEC 60529) - Casing IP20

Input terminal wire size (stranded and 
solid) 16 AWG to 24 AWG

Input terminal tightening torque (Nm) 0.5

Output terminal wire size (stranded) 8 AWG to 16 AWG

Output terminal wire size (solid) 10 AWG to 16 AWG

Output terminal tightening torque (Nm) 1.3

Weight (g) 225 400
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Specifi cations con’t
Model 20A 30A 45A

Sa
fe

ty
 S

ta
nd

ar
ds

Conformity to standards

IEC 62314 IEC 60947-4-3 (AC 51) 
IEC 60947-4-2 (AC 53a) CE compliant with LVD 73/23/EEC
TUV certifi ed per EN 60950 CSA certifi ed per C22.2.no. 14-95 

UL recognized per UL 508

Vibrations according to IEC/
EN60068-2-6 35 mm / 10-55 Hz

Shock test IEC 60068-2-27 15 G / 11 ms

Immunity to electrostatic 
discharges IEC/EN 61000-4-2 Level 3

Immunity to electrostatic fi elds 
ENV 50140/204 (IEC 1000-4-3) Level 3

Immunity to rapid transient 
bursts to IEC 1000-4-4 Level 3

Immunity to shock waves ac-
cording to IEC/EN 61000-4-5 Level 3

Immunity to radio frequency in 
common mode acc. to ENV (CEI 
1000-4-6)

Level 3

Conducted and radiated noise 
for industrial environments per 
CISPR 11

Class A

Pollution Degree 2

Overvoltage Category III

Model 20A, 30A, 45A

In
pu

t S
pe

ci
fi c

at
io

ns

Input voltage (V) 4-32V DC 90-140V AC 180-280V AC*

Turn-off voltage (V) 1 10 10

Max. controlled current (mA) 20 6 8

Min. input current (mA) 16 5 6

Turn-on time (ms) 8.33 (60Hz) / 10 (50Hz) 30 30

Max. turn-off time (ms) 8.33 (60Hz) / 10 (50Hz) 30 30
1.  LED is not an absolute indicator of power being present. 
2.  *45A model is 180-260V AC

Model 20A 30A 45A

O
ut

pu
t S

pe
ci

fi c
at

io
ns

Voltage range (Vrms max) 48-600 48-600 48-600

Non-rep. peak voltage (Vpeak) 1100 1100 1100

Maximum off-state leakage at Vmax 
and T = 25 ºC (μA) 120 120 120

Current max @ 40ºC (A) 20 30 45

Minimum current (mA) 100 100 100

On-state voltage drop at I max (Vpeak) 1.2 1.2 1.35

I2t (t = 10 ms) (A2s) (50/60 Hz) 1225/1020 2850/2350 3200/2600

Static (off-state) dv/dt (V/μs) 500 500 500

HP ratings at 120V 1/2 3/4 1.5

HP ratings at 240V 1 2 3

HP ratings at 480V – – 5

Utilization category AC-51 (A) 20 30 45

Utilization Category AC-53 (A) 6 9 10

Max. non-rep. 1 s surge (T=25ºC) (A) 100 150 160

Max. non-rep.1-cycle surge (T=25ºC) (A) 495 750 800
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 Dimensions (mm)

20A/30A Models

45A Model
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  RSS Series DIN Panel Mount    Solid State Relays

Key features of the RSS series include:
Input status LED Indicator
Dual SCR output
Direct bond copper substrate
Internal transient protection – built-in snubber
EMC compliant (level 3)
Photo isolation
1200 volt blocking voltage
4000 volt optical isolation
Zero voltage turn-on
High surge capability
Optional fi ngersafe terminal cover (RSS-CVR)

•
•
•
•
•
•
•
•
•
•
•

UL Recognized
File No. E194577

 Part Number Selection  Specifi cations

Input Continuous 
Output Current Part Number 

AC Input
90-280V AC

10A  RSSAN-10A

25A RSSAN-25A

50A RSSAN-50A

75A RSSAN-75A

90A RSSAN-90A

DC Input
4-32V DC

10A  RSSDN-10A

25A RSSDN-25A

50A RSSDN-50A

75A RSSDN-75A

90A RSSDN-90A

Series RSSDN RSSAN

In
pu

t S
pe

ci
fi c

at
io

ns

Voltage Range 4 to 32V DC 90 to 280V AC

Input Current current regulated (10mA)

Pick Up Voltage 4V DC 90V AC

Drop Out Voltage 1V DC 10V AC

Dielectric Strength 
(Input-Output-Base) 4000 RMS (min) 4000 RMS (min)

Capacitance (Input to Output) 8pF 8pF

Rev. Voltage Protection Yes (–32VDC) N/A

O
ut

pu
t S

pe
ci

fi c
at

io
ns

Current (continuous) 10A 25A 50A 75A 90A

1-Cycle Surge Current 150A 300A 750A 1000A 1200A

1-Second Surge Current 30A 75A 150A 225A 300A

Minimum Holding Current 50mA 50mA 100mA 100mA 100mA

Voltage Drop at Rated Current 1.6V (maximum)

Voltage Range 48 - 660V AC

Output Dual SCR (N.O.)

Over Voltage Rating 1200 PIV

Frequency Range 47 to 80Hz

Off-State Leakage at Rated Voltage 20mA (maximum)

Turn-On Time 1/2 cycle @ 60Hz

Turn-Off Time 1/2 cycle @ 60Hz

Zero Voltage Switching Yes

Static DV/DT 200V/μsec

Commutating DV/DT Snubbed for 0.5 power factor at rated load

Weight 10g (approx.)
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 Recommended Loads

Transformer Loads

Transformer loads sometimes result in severe inrush current when the trans-
former saturates during the fi rst cycle. Use a relay rated for this surge, which 
has a 1/2 cycle surge current greater than the maximum applied line voltage; the 
transformer’s primary resistance (approximately 10x rated current).

Recommended Loads  
SSR Rating at 120V AC at 240V AC

10A 500VA 1KVA

25A 1KVA 2KVA

50A 2KVA 4KVA

Heater Loads

When using solid state relays for driving heaters where the load is switched on 
and off rapidly and continuously, severe thermal stress will result. In such cases, 
use an SSR relay at no more than 75% of the rating.

Recommended Loads  
SSR Rating at 120V AC at 240V AC

10A 1KW 2KW

25A 2KW 4KW

50A 3KW 6KW

Solenoid Valves and Contactors

RSS relays use high-noise immunity circuitry with a built-in snubber to handle 
the electrical noise generated by inductive loads.

Recommended Loads  

SSR Rating at 120V AC at 240V AC

10A 900W 1,800W

25A 2,100W 4,200W

50A 3,800W 7,500W

RSS series relays provide a highly reliable means of switching AC loads when 
applied properly. Read the technical notes on the following page prior to install-
ing solid state relays.

UL Motor Load Ratings (HP Ratings)
Part Number 120V 240V 480V

10A 1/2 3/4 3/4

25A 1/2 3/4 3/4

50A 3/4 1 1/2 1 1/2

75A 3/4 5 5

90A 3/4 5 5

Lamp Loads

Zero voltage switching is ideal for driving incandescent lamps, since the cold 
fi lament will not be subjected to a large inrush current. Using a zero-switched 
SSR will reduce inrush current and prolong lamp life.

Recommended Loads  
SSR Rating at 120V AC at 240V AC

10A 1KW 2KW

25A 2KW 4KW

50A 3KW 6KW

Internal Circuit Block Diagram
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 Technical Notes

Environment

Do not install SSRs near sources of excessive heat. Make sure applications are dry and well ventilated.

If SSRs must be installed in an environment subject to high temperatures or poor ventilation, or if SSRs are mounted collectively, reduce the load current so that it 
does not approach the ambient temperature-load current recommendation. (See the Temperature Derating Curves on the following page.)

When SSRs are used with inductive loads, suppress the inrush current to half of the peak surge current.

Heat Sinks

Heat sinks are recommended for all solid state relays depending on ambient temperature and mounting position. The recommended heat sink dimensions and mate-
rial are shown in the table:

Output Rating Dimensions Material

10A 12” x 12” x 1/8” Aluminum (black anodized)

25A 12” x 12” x 1/8” (DC/AC) Aluminum (black anodized)

25A 15” x 15” x 1/8” (AC/AC) Aluminum (black anodized)

50A 15” x 15” x 1/8” Aluminum (black anodized)

75A 17” x 17” x 1/8” Aluminum (black anodized)

90A 17” x 17” x 1/8” Aluminum (black anodized)

Using a thermal compound between the base of the SSR and the heat sink for heat dissipation is recommended.

Wiring

Locate SSRs as far from motor leads as possible to prevent malfunction from induced current.

Use shielded wires for input leads when they are exposed to a source of induced current.

Mounting

Provide suffi cient ventilation.

 Use #6 – 32 screws, fl at washers, and lock washers to secure mounting on heat sinks.

Vertical mounting is recommended to allow air to fl ow unimpeded. Horizontal or inverted mounting is possible, but the SSR must be derated according to the derating 
curves on the following page.

Additional Information

Do not exceed the load voltage and current specifi cations.

A small-capacity load may not turn off due to the leakage current present after the SSR has turned off. If this is the case, use a resistor in parallel with the load to 
shunt the leakage current.

Observe the polarity of input terminals. Failure to do so may cause damage to the SSR.

When the SSR output is subjected to a higher than rated voltage, a varistor or other element should be connected to the output terminals to absorb the over-voltage.

When the input signal contains a ripple voltage, the lowest ripple amplitude should exceed the minimum pick-up voltage of 4V.

Lowest Voltage

Over 4V

0V
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RSS Series

789USA: 800-262-IDEC          Canada: 888-317-IDEC
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RSS Series 

790   www.idec.com
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Relays & Sockets

 Dimensions (mm)

1 2

3+-4

6-32 Pan Head Screw
Small Saddle Clamp

Large Saddle Clamp
1.75  (44.5mm)

    1.1  (27.9mm)
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RSS-CVR - Optional Fingersafe Cover
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2.17  Moxa Ethernet Switch  
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2.17 
 

 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

Ethernet Switch 

Location: 
 
 

 

Model Numbers: 
 
 

FDS-208A 

Manufacturer: 
 
 

Mox 

Supplier: 
 
 
 
 
 

Moxa 
10 Wotton Street East, 
Cheltenham, SA 5014 
 
Ph: 08 8268 8000 
Fax: 08 8268 8700 
Web: www.moxa.com 
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ED
S-208/205

Total Solutions for Industrial Device Networking

www.moxa.com         e-mai l :  info@moxa.com  3-13

U
nm

anaged Ethernet S
w

itches

3

Features

High Performance Network Switching Technology
10/100BaseT(X) (RJ45) and 100BaseFX (SC/ST connector,  
Multi mode)

Broadcast storm protection

IEEE802.3/802.3u/802.3x supported

Store and forward switching process type

10/100M, Full/Half-Duplex, MDI/MDI-X auto-sensing

•

•

•

•

•

Rugged Industrial Design
Operating temperature range from -10 to 60°C 

Case design meets IP30 protection standard

Power inputs support 24 VDC or 24 VAC

DIN-Rail mounting ability

Recommended Accessories
DR series DIN-Rail 24 VDC power supplies

•

•

•

•

•

Introduction

The EDS-208/205 series of industrial Ethernet switches are entry-level 
industrial 8/5-port Ethernet switches that support IEEE802.3/802.3u/
802.3x with 10/100M, full/half-duplex, MDI/MDIX auto-sensing 
RJ45 ports. EDS-208/205 series switches are rated to operate at 
temperatures ranging from -10 to 60°C, and are rugged enough for 

any harsh industrial environment. EDS-208/205 series switches can be 
easily installed with DIN-Rail mounting as well as distribution boxes. 
The DIN-rail mounting ability, wide operating temperature, and the the 
IP30 case with LED indicators make the plug-and-play EDS-208/205 
switches easy to use and reliable.

Highlights

EDS-208/205 Series

 10/100BaseT(X) (RJ45), 100BaseFX (Multi mode, SC/ST connector)

 Support IEEE802.3/802.3u/802.3x

 -10 to 60˚C operating temperature range

 Power inputs: 12 to 45 VDC, 18 to 30 VAC

 Broadcast storm protection

 DIN-Rail mounting ability

8- or 5-Port Entry-level Unmanaged Ethernet Switch

Technology
Standards: IEEE802.3, 802.3u, 802.3x

Processing Type: Store and Forward

Flow Control: IEEE802.3x flow control, back pressure flow control

Interface
RJ45 Ports: 10/100BaseT(X) auto negotiation speed, 

Full/Half duplex mode, and auto MDI/MDI-X connection

Fiber Ports: 100BaseFX ports (SC/ST connector, multi mode)

LED Indicators: Power, 10/100M (TP port), and 100M (Fiber port)

Optical Fiber
Distance: 0 to 5 km, 1300 nm (50/125 μm, 800 MHz*km)  
 0 to 4 km, 1300 nm (62.5/125 μm, 500 MHz*km)

Min. TX Output: -20 dBm 

Max. TX Output: -14 dBm

RX Sensitivity: -34 to -30 dBm 

Power
Input Voltage: 12 to 45 VDC, 18 to 30 VAC (47 to 63 Hz)

Input Current (@ 24 VDC): 0.15 A (EDS-208)    
 0.13 A (EDS-205)    
 0.25 A (EDS-208-M)

Specifications
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Dimensions (unit = mm)

Rear ViewFront ViewSide View Top & Bottom View 

Ordering Code 
Definition

Fiber Port FO Connector
M: One Multi Mode
S: One Single Mode

SC: SC Connector
ST: ST Connector

Available Models Standard:
EDS-205
EDS-208

•
•

EDS-208-M-SC
EDS-208-M-ST

•
•

Optional 
Accessories

DR-4524: 45W/2A DIN-Rail 24 VDC Power Supply, 85 to 264 VAC input

DR-75-24: 75W/3.2A DIN-Rail 24 VDC Power Supply, 85 to 264 VAC input

DR-120-24: 120W/5A DIN-Rail 24 VDC Power Supply, 88 to 132 VAC/176 to 264 VAC input by switch

•

•

•

Ordering Information  

EDS-208/205-A-BB

ED
S-208/205

 3-14 www.moxa.com         e-mai l :  info@moxa.com

3

U
nm

anaged Ethernet S
w

itches

Unmanaged Ethernet Switches

Input Current (@ 24 VAC): 0.22 A (EDS-208)    
 0.28 A (EDS-205)    
 0.33 A (EDS-208-M)

Connection: Removable 3-contact terminal block

Overload Current Protection: 1.1A

Reverse Polarity Protection: Present

Mechanical
Casing: IP30 protection, plastic case

Dimensions (W x H x D): 

EDS-208 series: 40 x 109 x 95 mm    
 1.57 x 4.29 x 3.74 in.  

EDS-205: 25 x 109 x 88 mm     
 0.98 x 4.29 x 3.46 in.

Weight: EDS-208 series: 170 g     
 EDS-205: 135 g

Installation: DIN-Rail mounting

Environmental
Operating Temperature: -10 to 60°C (14 to 140°F)

Storage Temperature: -40 to 70°C (-40 to 185°F)

Ambient Relative Humidity: 5 to 95% (non-condensing)

Regulatory Approvals
Safety:      
EDS-208 series:  UL508, UL60950-1

EDS-205: UL508  

EMI: FCC Part 15, CISPR (EN55022) class A

EMS: EN61000-4-2 (ESD)     
 EN61000-4-3 (RS)     
 EN61000-4-4 (EFT)     
 EN61000-4-5 (Surge)     
 EN61000-4-6 (CS) 
 EN61000-4-8 
 EN61000-4-11

Shock: IEC60068-2-27

Freefall: IEC60068-2-32

Vibration: IEC60068-2-6

MTBF: EDS-208 series: 368,000 hrs 
 Database: MIL-HDBK-217F, GB 25˚C     
 EDS-205: 323,000 hrs     
 Database: Telcordia (Bellcore), GB    
*Please check MOXA’s website for the most up-to-date certification status.

Warranty
5 years
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2.18  Lumifa LED Lights  
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2.18 
 
 

TECHNICAL DATA SHEET 
 

For 
 

SP232 BEANLAND STREET 
Sewage Pump Station 

 
 
 
 

Equipment Type: 
 
 

LED Lights 

Location: 
 
 

 

Model Numbers: 
 
 

Lumifa LF1B-N Series 

Manufacturer: 
 
 

IDEC 

Supplier: 
 
 
 
 
 

IPD Australia Pty Ltd 
Unit 17 
104 Ferntree Gully Road  
Oakleigh, Victoria 3166,  
 
Ph:   03 8523 5900 
Fax: 03 8523 5999 
Web: www.idec.com 
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IDEC LUMIFA: LF1B-N Series
LED Lighting Solutions

Page 440 of 727

 

  

SP232 Beanland St Middle Park SPS - Electrical Installation - OM Manual

Q-Pulse Id: TMS226 Active: 25/11/2015



The LF1B-N series LED light strips are slim and perfect for 
applications where space is a concern. They come in six 
different lengths and six distinct colors, making them a very 
flexible lighting solution.

 Compact design: 27.5mm wide, 16mm high, and 134 to 
1,080mm long
 Improved brightness
 6 Colors: cool white, warm white, yellow, red, blue, green 
 2 Cover colors: clear, white
 IP65 degree of protection (waterproof, dustproof), suitable 
for use in wet locations

C US

LISTED

LUMIFA LF1B-N

LF1B-N Series (IP65)

Specifications

Model LF1B-NA
(134mm)

LF1B-NB
(210mm)

LF1B-NC
(330mm)

LF1B-ND
(580mm)

LF1B-NE
(830mm)

LF1B-NF
(1,080mm)

Rated Voltage 24V DC (operating voltage range: 21.6 to 26.4V)

Input Current (typ.) 
(at the rated current)

cool white/warm white/blue 60mA 120mA 180mA 360mA 540mA 720mA
red/yellow/green 40mA 80mA 120mA 240mA 360mA 480mA

Power Consumption (typ.) 
(at the rated voltage)

cool white/warm white/blue 1.5W 2.9W 4.4W 8.7W 13.0W 17.3W

red/yellow/green 1.0W 2.0W 2.9W 5.8W 8.7W 11.6W
Insulation Resistance 100MΩ minimum (500V DC megger)
Dielectric Strength 1,000V AC, 1 minute (between live and dead parts)

Vibration Resistance (damage limits) Frequency: 5 to 55 Hz, Amplitude 0.5mm
Acceleration 60m/s2 (6G), 2 hours each in 3 axes

Frequency: 5 to 55 Hz, Amplitude  0.17mm
Acceleration 20m/s2 (2G), 2 hours each in 3 axes

Shock Resistance (damage limits) 1,000m/s2 (100G), 5 shocks each in 6 axes 300m/s2 (30G), 5 shocks each in 6 axes
Operating Temperature –30 to +55°C (no freezing)
Operating Humidity 45 to 85% RH (no condensation)
Storage Temperature –35 to +70°C (no freezing)
Operating Atmosphere No corrosive gases
Life (Note) 40,000 hours (Ta = 25°C) (The total illumination life in which the brightness maintains a minimum of 70% of the initial value.)
Degree of Protection IP65 (IEC 60529)
Material Cover: polycarbonate, End cover/cable gland: polyamide, Wire: PVC (24AWG) 
Weight (approx.) 95g 125g 165g 255g 430g 740g

Note: LED life depends on the operating environment.

LED Optical Specifications
Illumination Color Cool White Warm White Yellow Red Green Blue

Cover Clear White Clear White Clear White Clear White Clear White Clear White

Color Temperature/ 
Dominant Wavelength (typ.) 5,500K 2,900K 590nm 620nm 525nm 455nm

Reference 
Brightness (typ.) 
at 0.5m 

LF1B-NA 90lx 80lx 60lx 55lx 60lx 55lx 20lx 18lx 30lx 27lx 10lx  9lx

LF1B-NB 220lx 200lx 145lx 130lx 145lx 130lx 40lx 36lx 60lx 55lx 20lx 18lx

LF1B-NC 400lx 360lx 250lx 225lx 250lx 225lx 75lx 65lx 110lx 100lx 30lx 27lx

LF1B-ND 660lx 600lx 455lx 410lx 455lx 410lx 125lx 110lx 190lx 170lx 50lx 45lx

LF1B-NE 820lx 740lx 560lx 500lx 560lx 500lx 160lx 145lx 260lx 235lx 60lx 55lx

LF1B-NF 935lx 850lx 620lx 555lx 620lx 555lx 180lx 160lx 300lx 270lx 80lx 70lx

LED modules and illumination units may vary in illumination colors and brightness. 
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Brilliance Distribution at 0.5m (reference value)

LF1B-NC3P-2THWW2-LF1B-NA3P-2THWW2- LF1B-NB3P-2THWW2-

60 lx

15 lx
30 lx

45 lx

60 lx
30 lx

90 lx

150 lx
120 lx

150 lx
100 lx

200 lx

300 lx
250 lx

1m

1m

0

1m 1m0

1m 1m

1m 1m
1m 1m 1m 1m0 0

0 0

LF1B-NF3P-2THWW2-LF1B-ND3P-2THWW2- LF1B-NE3P-2THWW2-

250 lx
100 lx

400 lx

600 lx
500 lx

250 lx

100 lx

400 lx

700 lx
550 lx

300 lx

100 lx

500 lx

900 lx
700 lx

1m

1m

1m

1m
1m

1m

1m

0 0 0

1m 1m 1m 1m 1m0 0 0

Part Numbers
Illumination Color Cool White Warm White Yellow Red Blue Green

Ap
pe

ar
an

ce

Clear cover

White cover

LF1B-NA
(134mm)

Clear cover LF1B-NA3P-2THWW2-3M LF1B-NA3P-2TLWW2-3M LF1B-NA3P-2SHY2-3M LF1B-NA3P-2SHR2-3M LF1B-NA3P-2THS2-3M LF1B-NA3P-2SHG2-3M

White cover LF1B-NA4P-2THWW2-3M LF1B-NA4P-2TLWW2-3M LF1B-NA4P-2SHY2-3M LF1B-NA4P-2SHR2-3M LF1B-NA4P-2THS2-3M LF1B-NA4P-2SHG2-3M

LF1B-NB
(210mm)

Clear cover LF1B-NB3P-2THWW2-3M LF1B-NB3P-2TLWW2-3M LF1B-NB3P-2SHY2-3M LF1B-NB3P-2SHR2-3M LF1B-NB3P-2THS2-3M LF1B-NB3P-2SHG2-3M

White cover LF1B-NB4P-2THWW2-3M LF1B-NB4P-2TLWW2-3M LF1B-NB4P-2SHY2-3M LF1B-NB4P-2SHR2-3M LF1B-NB4P-2THS2-3M LF1B-NB4P-2SHG2-3M

LF1B-NC
(330mm)

Clear cover LF1B-NC3P-2THWW2-3M LF1B-NC3P-2TLWW2-3M LF1B-NC3P-2SHY2-3M LF1B-NC3P-2SHR2-3M LF1B-NC3P-2THS2-3M LF1B-NC3P-2SHG2-3M

White cover LF1B-NC4P-2THWW2-3M LF1B-NC4P-2TLWW2-3M LF1B-NC4P-2SHY2-3M LF1B-NC4P-2SHR2-3M LF1B-NC4P-2THS2-3M LF1B-NC4P-2SHG2-3M

LF1B-ND
(580mm)

Clear cover LF1B-ND3P-2THWW2-3M LF1B-ND3P-2TLWW2-3M LF1B-ND3P-2SHY2-3M LF1B-ND3P-2SHR2-3M LF1B-ND3P-2THS2-3M LF1B-ND3P-2SHG2-3M

White cover LF1B-ND4P-2THWW2-3M LF1B-ND4P-2TLWW2-3M LF1B-ND4P-2SHY2-3M LF1B-ND4P-2SHR2-3M LF1B-ND4P-2THS2-3M LF1B-ND4P-2SHG2-3M

LF1B-NE
(830mm)

Clear cover LF1B-NE3P-2THWW2-3M LF1B-NE3P-2TLWW2-3M LF1B-NE3P-2SHY2-3M LF1B-NE3P-2SHR2-3M LF1B-NE3P-2THS2-3M LF1B-NE3P-2SHG2-3M

White cover LF1B-NE4P-2THWW2-3M LF1B-NE4P-2TLWW2-3M LF1B-NE4P-2SHY2-3M LF1B-NE4P-2SHR2-3M LF1B-NE4P-2THS2-3M LF1B-NE4P-2SHG2-3M

LF1B-NF 
(1,080mm)

Clear cover LF1B-NF3P-2THWW2-3M LF1B-NF3P-2TLWW2-3M LF1B-NF3P-2SHY2-3M LF1B-NF3P-2SHR2-3M LF1B-NF3P-2THS2-3M LF1B-NF3P-2SHG2-3M

White cover LF1B-NF4P-2THWW2-3M LF1B-NF4P-2TLWW2-3M LF1B-NF4P-2SHY2-3M LF1B-NF4P-2SHR2-3M LF1B-NF4P-2THS2-3M LF1B-NF4P-2SHG2-3M

Applications

Industrial Machines
Plant equip.
Inspection/test equip.
Control panels

Food processing 
machines
Cosmetic plants
Chemical plants
Showcases

Semiconductor 
manufacturing equip.
IC foundries

Photosensitive materials
Semiconductor 
manufacturing equip.
Darkroom experiments

Signage
Decorative lighting

Part Number Structure

LF1B - NC 3 P - 2 THWW2 - 3M
Length
A: 134mm (5.275")
B: 210mm (8.267")
C: 330mm (12.992")
D: 580mm (22.834")
E: 830mm (32.677")
F: 1,080mm (42.519")

Cover
3: Clear
4: White

Cable Length
3M: 3m

Illumination Color
THWW2: Cool white
TLWW2: Warm white
SHY2: Yellow
SHR2: Red
THS2: Blue
SHG2: Green

Optional Mounting Bracket

Part No. LF9Z-1MB1

Material Stainless Steel

Note 1 pair, Left and Right
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Dimensions (mm)
A

C
3,000

（B）35.0

6.0 R2
.1

4.
2

2.
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9.
0

14
.0

27
.5

16
.0

35.0

R2.1

Mounting Bracket

D

A

C

B

Dimension Table

Model
A B C

mm inch mm inch mm inch

LF1B-NA 134 5.275 64 2.519 123 4.842

LF1B-NB 210 8.267 140 5.511 199 7.834

LF1B-NC 330 12.992 260 10.236 319 12.559

LF1B-ND 580 22.834 510 20.078 569 22.401

LF1B-NE 830 32.677 760 29.921 819 32.244

LF1B-NF 1080 42.519 1010 39.763 1069 42.086

 Safety Precautions

Instructions

 LED modules may vary in color and brightness. 
 Before designing equipment and powering up units, confirm the specifications 
described in the instruction sheet.

 Apply voltage within the rated values, otherwise the LED elements may be damaged.
 The unit is vulnerable to static electricity. Take sufficient measures for protection 
against static electricity and voltage surges.

 Make sure that the unit is not dropped during transportation, installation, and 
operation, otherwise damage may result.

 Do not pull or push the cable, otherwise damage may result. Allow sufficient slack to 
the cable while wiring.

 Do not apply excessive force. Do not leave a damaged unit unattended or use a 
damaged unit.

 Ensure the correct operating temperature, as rise in internal temperature may result 
in damage to the unit.

 Do not use or store in a location subject to vibration and shock.
 Do not use in the following locations:

Exposure to direct sunlight, near heaters, high temperatures
 Subject to chemicals, and corrosive gases 
 Cold storage warehouses (make sure that no freezing occurs)

 Do not loosen screws, otherwise, the protection characteristics will be impaired.
 To clean the cover use a soft cloth with water or neutral detergent. Do not 
use solvents such as thinners, benzene, or alkaline, otherwise discoloration, 
deterioration, or decrease in strength may occur.

 The edge of the cable sheath is not waterproof. Moisture may be drawn in to the unit 
if water splashes directly onto the cable sheath.

 To avoid electric shock, fire, or malfunction do not disassemble, repair, or modify 
the unit.

 Turn power off before wiring. To prevent electric shock or damage, ensure wiring is 
correct.

 Do not stare directly into the LF1B-N unit while it is lit, and do not project the light 
towards other people, as their eyes may be injured.

 The LF1B-N is a general-purpose industrial electric device. Do not use with 
electronic equipment which may cause harm or injury to anyone in case a 
malfunction or failure occurs.

©2011 IDEC Corporation. All Rights Reserved.  LF9Y-B200-0 11/11 7.5K

Think Automation and beyond...

Specifications and other descriptions in this catalog are subject to change without notice.

800.262.4332

www.IDEC.com/usa/LED

www.IDEC.com

USA
IDEC Corporation
Tel: (408) 747-0550
opencontact@IDEC.com

Canada
IDEC Canada Ltd.
Tel: (905) 890-8561
sales@ca.IDEC.com

Australia
IDEC Australia Pty. Ltd.
Tel: +61-3-8523-5900
sales@au.IDEC.com
 

Japan
IDEC Corporation
Tel: +81-6-6398-2571 
 products@IDEC.co.jp

United Kingdom
IDEC Electronics Ltd.
Tel: +44-1256-321000  
IDEC@uk.IDEC.com
 

Germany
IDEC Elektrotechnik GmbH
Tel: +49-40-253054-0
service@IDEC.de 

Hong Kong
IDEC (H.K.) Co., Ltd.
Tel: +852-2803-8989 
info@hk.IDEC.com

China/Beijing
IDEC (Beijing) Corporation
Tel: +86-10-6581-6131
idec@cn.IDEC.com

China/Shanghai
IDEC (Shanghai) Corporation
Tel: +86-21-5353-1000
idec@cn.IDEC.com

China/Shenzhen
IDEC (Shenzhen) Corporation
Tel: +86-755-8356-2977

Singapore
IDEC Asia Pte. Ltd.
Tel: +65-6746-1155  
info@sg.IDEC.com

Taiwan
IDEC Taiwan Corporation
Tel: +886-2-2698-3929 
service@tw.IDEC.com

Internal Circuit
Fuse

LED

Brown (+)

Blue (–)

Dimension Table

A B C D
mm inch mm inch mm inch mm inch
27.5 1.082 35.2 1.385 27 1.062 50.5 1.988
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2.19  Pilz PNOZX3  
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2.19 

 
TECHNICAL DATA SHEET 

 
For 

 
SP232 BEANLAND STREET 

Sewage Pump Station 
 
 
 
 

Equipment Type: 
 
 

Pump Safety Relay 

Location: 
 
 

 

Model Numbers: 
 
 

PN0ZX3 

Manufacturer: 
 
 

Pilz 

Supplier: 
 
 
 
 
 

Pilz 
C1/756 Blackburn Road 
Clayton, VIC 3168 
 
Ph: 03 9544 6300 
Fax: 03 9544 6311 
Web: www.pilaz.com.au  
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1-1

1

Emergency Stop Relays, Safety Gate Monitors

Category 4, EN 954-1
PNOZ X3

Emergency stop relay and safety
gate monitor in accordance with
VDE 0113, 11/98, EN 60204-1, 12/97
and IEC 204-1, 11/98, safety
component in accordance with the
Lift Directive 95/16/EC and EN 81-1/
1998

Features

● Monitored manual or automatic
reset can be selected

● 1 semiconductor output (K1/K2)
● Each AC unit can be operated

with 24 VDC
● Safety gate function with

N/C-N/O combination
● Only dual-channel operation will

detect shorts across the input
contacts

Approvals

Technical Details PNOZ X3

Electrical Data
Supply Voltage AC: 24, 42, 48, 110, 115, 120, 230, 240 V

DC: 24 V
Tolerance 85 ... 110 %
Power Consumption Approx.2.5 W/5 VA
Voltage and Current at the Input and 24 VDC, 35 mA
Reset Circuits and Feedback Control Loop
Switching Capability in accordance with
EN 60947-4-1, 10/91 AC1: 240 V/8 A/2000 VA

DC1: 24 V/8 A/200 W
EN 60947-5-1, 10/91 AC15: 230 V/5 A; DC13: 24 V/6A
(DC13: 6 cycles/min.)
Output Contacts 3 safety contacts (N/O),

1 auxiliary contact (N/C)
Contact Fuse Protection 10 A quick or 6 A slow
(EN 60947-5-1, 10/91)
Semiconductor Outputs 24 VDC/20 mA, short-circuit protected
External Supply Voltage 24 VDC ±20 %
Times
Delay-on Energisation Monitored manual reset: max. 100 ms

Auto./ manual reset: max. 0.3 s
Delay-on De-energisation With E-STOP: max. 80 ms

With power failure: max. 1 s
Recovery Time Approx. 1 s
Simultaneity channel 1/2 �

Max. Supply Interruption before De-energisation Approx. 25 ms
Environmental Data
Ambient Temperature -25 ... +55 °C
Mechanical Data
Maximum Cross Section of 2 x 1.5 mm2 or 1 x 2.5 mm2

External Conductors Single-core or multi-core
with crimp connectors

Dimensions (H x W x D) 87 x 45 x 121 mm
Weight 420 g

Description

● 45 mm, P-93 housing, DIN-Rail
mounting

● Positive-guided relay outputs:
– 3 safety contacts (N/O)
– 1 auxiliary contact (N/C)

● Connections for
– E-STOP button
– safety gate limit switch
– reset button

● Semiconductor output signals
ready for operation

● LEDs for channel 1, channel 2 and
power

● Increase in the number of
safety contacts available by
connecting expander modules.

Operating Modes

● Single-channel operation
● Dual-channel operation
● Automatic reset
● Monitored manual reset

PNOZ X3

●

●

●

●

Pilz GmbH & Co., Felix-Wankel-Straße 2, 73760 Ostfildern, Deutschland NSG-D-2-036-07/00
Telefon +49 (7 11) 34 09-0, Telefax +49 (7 11) 34 09-1 33, E-Mail: pilz.gmbh@pilz.de
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1

Emergency Stop Relays, Safety Gate Monitors

Category 4, EN 954-1
PNOZ X3

Internal Wiring Diagram

A1 A2 S13S14 S12

S21

S34 41

42

S11

S22

S32S31 13 33

14 34

K1

K2

23

24

&
Y32

Y31

CH1CH2 Start
Unit

S33

AC

DC

B1

B2

+

-

UB Input circuitReset circuit
Safety

contacts
Auxiliary
contact

Input circuit

External Wiring

● Example 1
Single-channel E-STOP wiring with
automatic reset.

S11 S31 S13

S12 S14S32

S21

S22

S1

● Example 2
Single-channel E-STOP wiring with
monitored manual reset.

S11 S31 S33

S12 S34S32

S21

S22

S1
S3

● Example 3
Dual-channel E-STOP wiring with
monitored manual reset.

● Example 4
Single-channel safety gate control
with monitored manual reset.

S32 S34

S33S31S11

S22S12

S21

S1
S3

● Example 5
Dual-channel safety gate control with
monitored manual reset.

● Example 6
Dual-channel safety gate control with
automatic reset.

– Key

S1/2: E-STOP or safety gate switch

S3: Reset button

Switch operated

Gate open

Gate closed

S21

S22 S12 S34S32

S33S11S31

S1
S3

S12 S34

S33S11S21

S32

S22

S31

S1

S2

S3

S12S14

S13 S11S21

S32

S22

S1

S2

S31
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1

● Increase in safety contacts
The number of output contacts can
be increased by using expander
modules or relays/contactors with
positive-guided contacts.

– Ooperation with automatic reset.

– Operation with monitored manual
reset.

14

K5 K6

13S13 S14

K5

K6

1L1

1L2

14

K5 K6

13S33 S34

K5

K6

1L1

1L2

S3

Emergency Stop Relays, Safety Gate Monitors

Category 4, EN 954-1
PNOZ X3

Pilz GmbH & Co., Felix-Wankel-Straße 2, 73760 Ostfildern, Deutschland NSG-D-2-036-07/00
Telefon +49 (7 11) 34 09-0, Telefax +49 (7 11) 34 09-1 33, E-Mail: pilz.gmbh@pilz.de
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Emergency Stop Relays, Safety Gate Monitors

Category 4, EN 954-1
PNOZ X3

Pilz GmbH & Co., Felix-Wankel-Straße 2, 73760 Ostfildern, Deutschland NSG-D-2-036-07/00
Telefon +49 (7 11) 34 09-0, Telefax +49 (7 11) 34 09-1 33, E-Mail: pilz.gmbh@pilz.de

General Technical Data

Unless stated otherwise in the technical details for the specific unit

Electrical Data
Frequency Range AC 50 ... 60 Hz
Residual Ripple DC 160 %
Contact Material AgSnO2

Continuous Duty 100 %
Environmental Data
EMC EN 50081-1, 01/92, EN 50082-2, 03/95
Vibration in accordance with Frequency: 10 ... 55 Hz,
EN 60068-2-6, 04/95 Amplitude: 0.35 mm
Climatic Suitability DIN IEC 60068-2-3, 12/86
Airgap Creepage DIN VDE 0110 part 1, 04/97
Ambient Temperature -10 ... +55 °C
Storage Temperature -40 ... +85 °C
Mechanical Data
Torque Setting on Connection Terminals 0.6 Nm (screws)
Mounting Position Any
Housing Material Thermoplast Noryl SE 100
Protection Mounting: IP 54

Housing: IP 40
Terminal Range: IP 20

The units were tested in accordance with the relevant standards current at
the time of development.

Order References

Type UB Order No.
PNOZ X3 24 V AC/24 V DC 774 310
PNOZ X3 42 V AC/24 V DC 774 311
PNOZ X3 48 V AC/24 V DC 774 312
PNOZ X3 110 V AC/24 V DC 774 314
PNOZ X3 115 V AC/24 V DC 774 315
PNOZ X3 120 V AC/24 V DC 774 316
PNOZ X3 230 V AC/24 V DC 774 318
PNOZ X3 240 V AC/24 V DC 774 319
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3.1 Point to Point Drawings 
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3.3 Site Drawings 
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3.4 As Built Drawings 
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3.5 General Arrangement 
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Ref: Test Certificate SP232 

 

TEST CERTIFICATE 

 

SJ Electric (Qld) Pty. Ltd. 
19 Elliot Street. 
Albion   Qld. 4010 
R.E.C.  73286 
 

Attention: Mr Glenn Rolfe 

Contracts Manager 
Major Projects and Commercial Services 

 
Queensland Urban Utilities 
GPO Box 13277  
George Street, 
Brisbane Qld 4003 

 

Work performed for Queensland Urban Utilities at SP232 Beanland Street, Jamboree Heights under contract  
BW: 70103-067 (SJ Electric Job Number 43400282) 
 
Installation Tested / Equipment Tested 

 New Sewage pump station switchboard 
 New Main earth  
 Earth bonding to main earth link and all switchboard components. 
 New Consumer mains 
 Pump Cables 
 Lighting & Power outlets  
 Disconnect Box 

 
All supporting test sheets attached.  
 
Test Date 
15/3/2012 
 
For the electrical installation, this certificate certifies that the electrical installation to the extent it is affected 
by the electrical work has been tested to ensure it is electrically safe and is in accordance with the 
requirements of the wiring rules and the electrical safety regulation 2002.  C.J. Holmes (endorsee to 
electrical contracting license 73286) 
 
For the electrical equipment, this certificate certifies that the electrical equipment, to the extent it is affected 
by the electrical work, is electrically safe. C.J. Holmes (endorsee to electrical contracting license 73286) 
 
 
Signed 
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