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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 1ISO 9001 accreditation for the
manufacture, sale and distribution of all
products featured in this catalogue.

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.

OUR CUSTOMER CARE

COMMITMENTS

Ordering is Easy

We have made ordering easy for you by colour
coding the sections of this catalogue and including
order codes

Sales Order Line

+44 (0) 141 941 1940
sales@terasaki.co.uk







Terasaki supply circuit breakers which
protect people and equipment from
electrical faults. Safety and protection
are the prime purposes of our products.

Our products are designed and tested at
our headquarters in Osaka, Japan.

Our test laboratory meets the
requirements of DEKRA (formerly KEMA)
and is used to test and certify our
products to international standards.

We supply our products to switchboard
builders, shipbuilders and equipment
manufacturers. We are global market
leaders for switchgear in the marine
market. Terasaki have worldwide export
experience and language skills to
support your business.

Please read further to discover the benefits of TemBreak 2.
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1. FIELD-INSTALLABLE ACCESSORIES
* Most accessories can be fitted by the switchboard builder or
added by the end-user.

o All accessories are endurance tested to the same level

as the host MCCB.

2. SAFETY LOCK FOR PLUG-IN VERSIONS

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 while the MCCB is
being removed from the base. Safety lock is available

on plug-in MCCBs up to 800A.

Plug-in MCCB and base

3. SMALLER 1000A MCCB
The new 1000A MCCB is only 213mm high by 210mm
wide - the same size as an 800A MCCB. This offers a

cost-effective and space-effective solution for large loads.

Previous New

10004 10004

MCCB MCCB

4. SUPERIOR TEMPERATURE PERFORMANCE
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.
We can offer TemBreak2 MCCBs for use at 50°C without
g derating from 20A to 1600A.
, b

5. COMPACT INTERLOCKS

The mechanical interlock is installed on the front
of the MCCB, and fits underneath motor operators
and external operating handles. An automatic
changeover system can be assembled in a few
minutes by a switchboard builder on end-user.
Changeover Pair with Link Interlock  Viewed from Below (2504 frame) Compact interlocks are available on MCCBs
and Maotor Operators up to 800A.

_k The Ultimate Safety Breaker




6. CIRCUIT BREAKER WITH INTEGRAL RESIDUAL CURRENT PROTECTION (CBRs)
Terasaki CBRs deliver integrated protection from earth leakage
faults, overloads and short-circuits in one device. Ideal for the
mining industry, temporary site supplies, heavy industry and
commercial building use.

7. DIRECT OPENING ACTION
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”.

8. UNSURPASSED FLEXIBILITY
TemBreak? offers:

* Electronic protection up to 3200A
¢ Measurement and data communication

* Thermal-magnetic protection (fixed and adjustable)
up to 800A

9. NEW 75MM WIDE MCCB UP TO 160A, 40KA
Save space and save money with our

Lite 160A frame breaker.

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.

@ ON () @ OFF (0) @ TRIPPED

The Ultimate Safety Breaker 7T _



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 pro-active development policy confirms our
reputation as Innovators in Protection Technology.

Maintenance can
be performed on
the load side

Opening force is
transmitted
directly from
the toggle switch

Contacts separated

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:

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

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

_k The Ultimate Safety Breaker




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 (0) . 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

* [P20 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

Ex Ex

Ex = O

The Ultimate Safety Breaker 7 emﬂ_




JAPANESE DESIGN: EXCEEDING STANDARDS

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

* TemBreak 2 MCCBs have breaking capacity ratings according
to the NEMA AB1 Standard

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.

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

_eak The Ultimate Safety Breaker



JAPANESE DESIGN: REDUCING ENVIRONMENTAL IMPACT

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

O 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:

(1) 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.

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

The following materials are used in most TemBreak 2 circuit

breakers:
* Thermoplastic resin not containing PBBs or PBDEs
* Lead-free solder

¢ Cadmium-free contacts

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.

1SO 14001

Terasaki operate an Environmental Management System accredited to ISO 14001:2004.
This requires us to monitor and measure the environmental performance of our activities,

products and services in order to continually improve such performance.

The Ultimate Safety Breaker Te_
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RATINGS AND SPECIFICATIONS

Frame Reference | TB2 Lite 160 | TB2 Lite 250 TB2 E/S 630

e e I

TEMBREAK 2
MOULDED CASE
CIRCUIT
BREAKERS

TEMBREAK 2
CIRCUIT
BREAKERS WITH
lcu = 70KA AT
690V Ac

TEMBREAK 2
CIRCUIT
BREAKERS
FOR

1000V Ac

@ 500V AC VE400-NE

TEMBREAK 2 LITE
SPACE SAVINg,
MONEY SAVINg
MOULDED

CASE CIRCUIT
BREAKERS

TEMBREAK 2
CIRCUIT
BREAKERS WITH
N
RESIDUAL
CURRENT
PROTECTION
(CBR)

TEMBREAK 2
CIRCUIT
BREAKERS AND
SWITCH-
DISCONNECTORS
FOR USE ABOVE
250V DC

TEMBREAK 2
SWITCH
DISCONNECTORS




TB2 H/L 800

TB2 1000

TB2 1250

TB2 1600

TB 3200

800

1000

1250

1600

3200

XV630PEQ®
XV800PEQ®@

XV1250NEQ@

I NOILD3S SLN3ILNOD

® Tembreak 1. Frame sizes vary from TemBreak 2.

@ Contact Terasaki for ratings and specifications.



TEMBREAK 2 MOULDED CASE CIRCUIT BREAKERS

MCCB Electrical Characteristics to IEC 60947-2, EN 60947-2, JIS C 8201-2-1 ANN.1, AS/NZS 3947-2, NEMA AB-1

Frame Reference Quantity Unit Condition ;

|

Max In (A) of Frame 125
Model S125 S125
Number of Poles 3,4 3,4
Type NJ GJ

Nominal current ratings

In (A) 50°C 20,32,50, 20,32,50,
63,100,125 | 63,100,125

Electrical characteristics

Rated operational voltage Ue (V) AC 50/60 Hz 690 690
DC 250 250
Rated insulation voltage Ui (V) 800 800
Rated impulse withstand voltage Uimp (kV) 8 8
Ultimate breaking capacity Icu (kA) 690V AC 6 6
(IEC, JIS, AS/NZS) 525V AC 22 25
440V AC 25 50
400/415V AC 36 65
220/240V AC 50 85
250V DC 25 40
Service breaking capacity Ies (kA) 690V AC 6 6
(IEC, JIS, ASINZS) 525V AC 22 22
440V AC 25 25
400/415V AC 36/30 36/33
220/240V AC 50 85
250V DC 19 40
Rated breaking capacity (NEMA) (kA) 480V AC 22 25
240VAC 50 85

Protection

Adjustable thermal, adjustable magnetic | |
Fixed thermal, fixed magnetic
Microprocessor

Utilisation category A A

Installation

Front connection (FC) | |
Extension bar (FB) ° °
Cable clamp (FW) ° °
Rear connection (RC) ° ®
Plug-in (PM) ® °
DIN rail mounting (DA) ° ®
Dimensions height (mm) 155 155
width (mm) 3 pole, (1 pole) 90 90
4 pole 120 120
depth (mm) 68 68
Weight weight (kg) 3 pole, (1 pole) 1.1 1.1
4 pole 1.4 14
Direct Opening Action [ [
Toggle operation ] ]
Door mounted (HS) / Breaker mounted handle (HB) ° °
Motor operation (MC) ° M
Endurance Electrical cycles 415V AC
Mechanical cycles 30,000
30,000

_eak The Ultimate Safety Breaker B Standard e Optional - Not Available



160 250 125 250 125 160 250 g
S160 S$160 §250 $250 S§125 §250 |H125 | L125 H160 | L160 §250 §250 :l
3,4 3,4 3,4 3,4 3,4 3,4 |3,4 3,4 3,4 3,4 3,4 3,4 (o)
NJ GJ NJ GJ RJ RJ NJ NJ NJ NJ NE GE 4
-
20,32,50, 50,63,100, | 160 160 20,32, | 160, |20,32, | 20,32, | 160 160 40 40
63,100, 125,160 200 200 50,63, | 250 |50,63, | 50,63, 125 125
125,160 250 250 100, 100, 100, 160 160
125 125 125 250 250
690 690 690 690 690 690 | 690 690 690 690 690 690
250 250 250 250 250 250 | 250 250 250 250 - -
800 800 800 800 800 800 | 800 800 800 800 800 800
8 8 8 8 8 8 8 8 8 8 8 8
7.5 (5%) 7.5 7.5 7.5 20 20 20 25 20 25 7.5 7.5
25 (18%) 25 25 25 35 35 45 65 45 65 25 25
25 (18%) 50 25 50 65 65 120 180 120 180 25 50
36 (30%) 65 36 65 65 65 125 200 125 200 36 65
65 (427) 85 65 85 100 100 | 150 200 150 200 65 85
40 (30%) 40 40 40 40 40 40 40 40 40 - -
7.5 (5%) 75 7.5 75 15 15 |15 20 15 20 7.5 75
25 (18%) 25 25 25 35 35 45 65 45 65 25 25
25 (18%) 25 25 25 65 65 80 135 80 135 25 25
36 (25%) 36 36 36 65 65 85 150 85 150 36 36
65 (35%) 85 65 85 100 100 | 150 150 150 150 65 85
40 (25*) | 40 40 40 40 40 |40 40 40 40 - -
22 (18%) 25 22 25 35 35 45 65 45 65 25 25
65 (42%) 85 65 85 100 100 | 150 200 150 200 65 85
| | | | | | | | | |
] |
A A A A A A A A A A A
| | | | | | | | | | | |
° ° ° ° ° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ° ° ° °
° o o ° ° ° ° L] L] L] @k @k
165 165 165 165 165 165 | 165 165 165 165 | 165 165
105 105 105 105 105 105 | 105 105 105 105 | 105 105
140 140 140 140 140 140 | 140 140 140 140 | 140 140
68 68 68 68 103 103 | 103 103 103 103 | 103 103
1.5 1.5 1.5 1.5 2.4 2.4 24 2.4 25 2.5 23 23
1.9 1.9 1.9 1.9 3.2 3.2 3.2 3.2 3.3 3.3 3.1 3.1
| | | | | | | | | | [ | [ |
[ ] [ | [ ] [ ] ] ] [ ] | [ | [ | [ | ]
° ° ° ° ° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ° ° ° °
20,000 10,000 10,000 20,000 10,000 10,000
30,000 30,000 30,000 30,000 30,000 30,000

*Applies only to 20A and 32A models The Ultimate Safety Breaker 1 e_
**Max. rating 200A for Plug-in
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TEMBREAK 2 MOULDED CASE CIRCUIT BREAKERS

MCCB Electrical Characteristics to IEC 60947-2, EN 60947-2, JIS C 8201-2-1 ANN.1, AS/NZS 3947-2, NEMA AB-1

Frame Reference Quantity Unit Condition TB2 S/H/L 250
Max In (A) of Frame 250
Model S250 | H250 | H250| L250
Number of Poles 3,4 | 3,4 3,4 | 3,4
Type PE | NJ NE | NJ
Nominal current ratings
In (A) 50°C 40, 160, | 40, 160
125 | 250 125 | 250
160 160
250 250
Electrical characteristics
Rated operational voltage U. V) AC 50/60 Hz 690 | 690 690 690
DC - 250 - 250
Rated insulation voltage Ui (V) 800 | 800 800 | 800
Rated impulse withstand voltage Uimp (kV) 8 8 8 8
Ultimate breaking capacity I (kA) 690V AC 20 20 20 25
(IEC, JIS, AS/NZS) 525V AC 35 45 45 65
440V AC 50 120 120 180

400/415VAC | 70 125 125 | 200
220/240VAC | 125 | 150 150 | 200

250V DC - 40 - 40
Service breaking capacity s (kA) 690V AC 15 15 15 20
(IEC, JIS, ASINZS) 525V AC 35 45 45 65

440V AC 50 80 80 135

400/415VAC | 70 85 85 150
220/240VAC | 125 | 150 150 | 150

250V DC - 40 - 40
Rated breaking capacity (NEMA) (kA) 480V AC 35 45 45 65
240V AC 125 | 150 150 | 200
Rated short-time withstand current Iew (kA) 0.3 Seconds - - - -
Adjustable thermal, adjustable magnetic | [ |
Fixed thermal, fixed magnetic
Microprocessor [ ] [ |
Utilisation category A A A A
Installation
Front connection (FC) | | [ | [ |
Extension bar (FB) @ | o @ °
Cable clamp (FW) @ | o @ °
Rear connection (RC) @ | o @ °
Plug-in (PM) @ | @ e @
DIN rail mounting (DA) - - - -
Dimensions height (mm) 165 | 165 165 165
width (mm) 3 pole 105 | 105 105 105
(mm) 4 pole 140 | 140 140 140
depth (mm) 103 103 103 103
Weight weight (kg) 3 pole 25 24 25 24
4 pole 33 32 33 32
Direct Opening Action | [ | [ | [ |
Toggle operation L L L L
Door mounted (HS) / Breaker mounted handle (HB) M ° ° °
Motor operation (MC) ° ° ° °
Endurance Electrical cycles | 415V AC
Mechanical | cycles 10,000
30,000

eak The Ultimate Safety Breaker B Standard e Optional - Not Available




TB2 H/L 400 TB2 E/S 630

400 630

H400 | L400 | E400| S400 | S400 | S400 | S400 | S400 | S400 | S400 | E630 | S630 | S630

3,4 |3,4 |3,4 |34 3,4 |34 |34 |34 3,4 13,4 |3,4 |34 3,4
NE NE NJ CJ NJ NE GJ GE PJ PE NE CE GE

250 | 250 | 250 | 250 | 250 |250 |250 |250 |250 |250, |630 | 630 630
400 | 400 | 400 | 400 | 400 | 400 | 400 |[400 |400 |400

690 | 690 525 | 690 | 690 | 690 |690 |690 |690 |690 |6900 | 690D | 690D
- - 250 | 250 | 250 |- 250 |- 250 |- - - -
800 | 800 | 800 | 800 | 800 |800 |800 |800 |800 |[800 |800 | 800 800

35 50 - 15 20 20 20 20 20 20 100 | 200 | 200
45 65 15 22 30 30 30 30 30 30 15 30 30
120 | 180 | 22 30 45 45 65 65 80 80 25 45 65
126 | 200 | 25 36 50 50 70 70 85 85 36 50 70
150 | 200 35 50 85 85 100 | 100 100 | 100 |50 85 100

35 50 - 15 15 15 15 15 15 15 100 | 150 | 150
45 65 15 22 30 30 30 30 30 30 15 30 30

85 150 | 25 36 50 50 50 50® | 85 85 36 50 50
150 | 150 | 35 50 85 85 85 85 85 85 50 85 85

45 65 15 22 25 25 30 30 30 30 15 25 30
150 | 200 | 35 50 85 85 100 | 100 | 100 |100 |50 85 100

5 5 - - - 5 - 5 - 5 - -
[ | [ | [ | ] [ |

] [ | [ | [ | [ | [ | [ | [ |
B B A A A B A B A B A A A
[ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ |
[ ] [ ) [ ] [ ] L ] L ] [ ) [ ] [ ] [ ] [ ] (] [ )
[ ] [ ] [ ] [ ] [ ] L ] [ ) L ] [ ] [ ] - - -
(] [ ) [ ] [ ] [ ] [ ] [ ) L ] [ ] [ ] (] (] [ )

° ° ° ° ° ° ° ° ° @ @) @)

260 | 260 | 260 | 260 | 260 | 260 |260 |260 |260 |260 |260 | 260 260
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
140 | 140 103 | 103 | 103 | 103 | 103 | 103 103 | 103 | 103 103 103
7.1 71 4.2 4.3 4.2 4.3 4.2 4.3 4.2 4.3 5.0 5.0 5.0
9.4 9.4 5.6 5.6 5.6 5.7 5.6 5.7 5.6 5.7 6.5 6.5 6.5

[ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ |
[ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ | [ |
° ° ° ° ° ° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ° ° ° ° °
4,500
15,000

® MCCB cannot be used in IT systems at this voltage.
@ Not fully rated at 50°C refer to Temperature Ratings The Ultimate Safety Breaker Tem@‘_
Pages 168 169

® lcs @ 400V AC = 60kA



TEMBREAK 2 MOULDED CASE CIRCUIT BREAKERS

MCCB Electrical Characteristics to IEC 60947-2, EN 60947-2, JIS C 8201-2-1 ANN.1, AS/NZS 3947-2, NEMA AB-1

Frame reference Quantity Unit Condition TB2 H/L 800
Max In (A) of Frame 800
Model H800 L800
Number of Poles 3,4 3,4
Type NE NE
Nominal current ratings
I, (A) 50°C 630 630
800 800
Electrical characteristics
Rated operational voltage U, (V) AC 50/60 Hz 690 690
DC - -
Rated insulation voltage U V) 800 800
Rated impulse withstand voltage Uimp (kV) 8 8
Ultimate breaking capacity I, (kA) 690V AC 25® 25®
(IEC, JIS, AS/NZS) 525V AC 40 45
440V AC 125 180
400/415V AC 125 200
220/240V AC 150 200
250V DC - -
Service breaking capacity I (kA) 690V AC 20® 20®
(IEC, JIS, AS/NZS) 525V AC 34 34
440V AC 94 135
400/415V AC 94 150
220/240V AC 150 150
250V DC - -
Rated breaking capacity (NEMA) (kA) 480V AC 40 45
240V AC 150 200
Rated short-time withstand current Iy (kA) 0.3 Seconds 10 10
Adjustable thermal, adjustable magnetic
Fixed thermal, fixed magnetic
Microprocessor | |
Utilisation category B B
Installation
Front connection (FC) - -
Extension bar (FB) [ | [ |
Cable clamp (FW - -
Rear connection (RC) ° °
Plug-in (PM) o o
DIN rail mounting (DA) - -
Dimensions height (mm) 273 273
width (mm) 3 pole 210 210
4 pole 280 280
depth (mm) 140 140
Weight weight (kg) 3 pole ® ®
4 pole @ @
Direct Opening Action | |
Toggle operation | u
Door mounted (HS) / Breaker mounted handle (HB) ° .
Motor operation (MC) ° .
Endurance Electrical 415V AC
Mechanical cycles 4,000
cycles 10,000
eak The Ultimate Safety Breaker B Standard e Optional - Not Available



TB2 1000 TB2 1250 TB2 1600
1000 1250 1600
S800 S800 S800 S800 S800 S1000 S1000 S1250 S1250 S1250 S1600 S1600
3,4 3,4 3,4 3,4 3,4 3,4 3,4 3,4 3,4 3,4 3,4 3,4
CJ NJ RJ NE RE SE NE SE NE GE SE NE
630 630 630 630 630 1000@ 1000©@ 1250 1250 1250 1600 1600
800 800 800 800 800
690 690 690 690 690 690 690 690 690 690 690 690
250 250 250 - - - - - - - - -
800 800 800 800 800 800 800 800 800 800 800 800
8 8 8 8 8 8 8 8 8 8 8 8
10® 20® 25® 200 25® 20® 25® 20® 25® 45® 20® 45®
15® 30 45 30 35 30 45 30 45 65 30 65
30 50 65 50 65 45 65 45 65 85 45 85
36 50 70 50 70 50 70 50 70 100/85® 50 100/850
50 85 100 85 100 85 100 85 100 125 85 125
50 50 50 - - - - - - - - -
10® 20® 20® 200 20® 15® 20® 15® 20® 34® 15® 340
15® 30 34 30 30 23 34 23 34 50 23 50
30 50 50 50 50 34 50 34 50 65 34 65
36 50 50 50 50 38 50 38 50 75/65@ 38 75/65@
50 85 75 85 75 65 75 65 75 94 65 94
50 50 50 - - - - - - - - -
15 30 45 30 35 30 45 30 45 65 30 65
50 85 100 85 100 85 100 85 100 125 85 125
- - - 10 10 - - 15 15 15 20 20
[ | [ | [ |
[ | | ] | ] [ | [ | | ] | ] [ | [ |
A A A B B A A B B B B B
[ ] | ] - - - - - - -
. o o . . | | | | | | | | | | . .
(1©)] 16 16} [16) [16) - - - - - - -
. . ° . . . . . . . [ | [ |
. . . . . - - ) ) ) - -
273 273 273 273 273 273 273 370 370 370 370 370
210 210 210 210 210 210 210 210 210 210 210 210
280 280 280 280 280 280 280 280 280 280 280 280
103 103 103 103 103 103 103 120 120 120 140 140
8.5 8.5 8.5 @ @ 11.0 11.0 19.8 19.8 19.8 27.0 27.0
11.5 11.5 11.5 ® ® 14.8 14.8 25.0 25.0 25.0 35.0 35.0
n L [ | [ | [ | [ | [ | [ | [ | [ | [ | [ |
| | [ | [ | | ] | ] [ | [ | | ] | ] [ | [ |
L4 o o ° ° ° ° ° ° ° ° °
e ° e . . . . o o e . .
4,000 4,000 2,000
10,000 5,000 5,000
® 100KA at 400V @® 16.8kg 630A, 18.8kg 800A
@ 75KA at 400V MCCB cannot be used in
® 630A only IT systems at this voltage

. =
® 8.7kg 630A, 9.1kg 800A @ Not fully rated at 50°C, The Ultimate Safety Breaker TemBi
' refer to temperature ratings
® 11.9kg 630A, 12.3kg 800A pages 168 -169

® 13.3kg 630A, 14.8kg 800A



TEMBREAK MOULDED CASE CIRCUIT BREAKERS

MCCB Electrical Characteristics to IEC 60947-2, EN 60947-2, JIS C 8201-2-1 ANN.1, AS/NZS 3947-2, NEMA AB-1

Frame reference Quantity Unit Condition TB 3200
Max In (A) of Frame 3200
Model XS2000 | XS2500
Number of Poles 3,4 3,4
Type NE NE
Nominal current ratings
I, (A) 50°C 2000 2500
Electrical characteristics
Rated operational voltage U, (V) AC 50/60 Hz 690 690
U V) 690 690
Rated insulation voltage Uimp (kV) 8 8
Rated impulse withstand voltage
Ultimate breaking capacity I, (KA) 690V AC 450 450
(IEC, JIS, AS/NZS) 525V AC 659 650
440V AC 85 85
400/415V AC 100/85 100/85
220/240V AC 125 125
250V DC - -
Service breaking capacity I (KA) 690V AC 420 42
(IEC, JIS, AS/NZS) 525V AC 500 50
440V AC 65 65
400/415V AC 75/65 75165
220/240V AC 94 94
250V DC - -
Rated short-time withstand current I, (kA) 0.3 Seconds 42 42
Adjustable thermal, adjustable magnetic
Fixed thermal, fixed magnetic
Microprocessor | |
Utilisation category B B
Installation
Front connection (FC) - -
Extension bar (FB) . -
Cable clamp (FW - -
Rear connection (RC) | |
Plug-in (PM) - -
DIN rail mounting (DA) - -
Dimensions height (mm) 450 450
width (mm) 3 pole 320 320
4 pole 429 429
depth (mm) 185 185
Weight weight (kg) 3 pole 54 63
4 pole 67 78
Direct Opening Action - -
Toggle operation [ | [ |
Door mounted (HS) / Breaker mounted handle (HB) OHE TYPE | OHE TYPE
Motor operation (MC) . .
Endurance Electrical cycles 415V AC 500 500
Mechanical cycles 2500 2500
eak The Ultimate Safety Breaker B Standard e Optional - Not Available
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® MCCB cannot be used in IT systems at this voltage




TEMBREAK 2 CIRCUIT BREAKERS WITH ICU = 70KA @ 690V AC

MCCB Electrical Characteristics to IEC 60947-2, EN60947-2, JIS C 8201-2-1 ANN.1, AS/NZS 3947-2

Frame Reference Quantity Unit Condition TB2 H/L 800
Maximum In (A) of Frame 250 400 800
Model L125 L400 L800
Number of Poles 3 3 3
Type PJ PE PE
Nominal current Ratings
I, (A) 50°C  |20,32,50,63,| 250,400 630,800
100,125
check this

Electrical characteristics
Rated operational voltage U, V) AC 50/60 Hz 690 690 690
Rated insulation voltage U, (V) 800 800 800
Rated impulse voltage imp (kV) 8 8 8
Ultimate breaking capacity I, (kA) 690V AC 70 70 70
(IEC, JIS,AS/NZS)
Service breaking capacity I (kA) 690V AC 33 50 50
(IEC, JIS,AS/NZS)
Rated short-time withstand I, (kA) 0.3 Seconds - 5 10
Adjustable thermal, adjustable magnetic |
Microprocessor | |
Utilisation Category A B B
Installation
Front Connection (FC) [ | - -
Extension Bar (FB) e - -
Cable Clamp (FW) - - -
Rear Connection (RC) o | |
Plug-in (PM) o o) o)
Din Rail Mounting (DA) - - -
Dimensions: height (mm) 165 260 273

width (mm) 3 pole 105 140 210

depth (mm) 103 140 140
Weight weight (kg) 3 pole 2.4 71 ®
Direct Opening Action [ | [ | |
Toggle operation [ | | |
Door mounted (HS)/ Breaker mounted handle (HB) . . .
Motor operation . . .
Endurance Electrical cycles 690V AC 1,000 1,000 500

Mechanical cycles 7,000 4,000 2,500
® 13.3kg/630A, 14.8kg/800A @ Refer temperature rating table pages 168 - 169
B Standard e Optional - Not Available

_ak The Ultimate Safety Breaker




TEMBREAK 2 CIRCUIT BREAKERS FOR 800V AND 1000V AC

MCCB Electrical Characteristics to IEC 60947-2, EN60947-2, JIS C 8201-2-1 ANN.1

Frame Reference Quantity Unit | Condition n
250 g
Model VE400 VS125 VS250 |
Number of Poles 3 3 3 (]
Type NE NJ NJ Z
Nominal current ratings =
Iy (A) 50°C 250 20,32 50,63,100 | 160,250
125 @)
X
(@]
Electrical characteristics: %
Rated operational voltage U, V) AC 50/60 Hz 800 1100 1100 1100 %
Rated insulation voltage U, V) 800 1100 1100 1100 g
Rated impulse voltage Uinp (kV) 8 8 8 8 =
m
Ultimate breaking capacity I, (kA) | 800V AC 30 &
(IEC, JIS,AS/NZS) 8
1100V AC - 4 6 6 Py
S
S
Service breaking capacity I (kA) 800V AC 15 <
(IEC, JIS,AS/NZS) >
1100VAC | - 4 4 4 g
X
Rated short-time withstand Tew (kA) 0.3 seconds| 5 g
<
>
—
>
:
-
Adjustable thermal, adjustable magnetic | | | | c
Utilisation Category B A A A 3
]
Installation §
Front Connection (FC) ] ] ] [ | >
Extension Bar (FB) - . . . (:‘7)
Cable Clamp (FW) - ° ° ° o)
Rear Connection (RC) - . . . 8
Plug-in (PM) - . . . Py
Din Rail Mounting (DA) - - - - o
Dimensions: height (mm) 260 155 155 165 ﬂ
width (mm) | 3 pole 140 90 90 105 ’J:>
depth (mm) 140 68 68 68 »
Weight weight (kg) 3 pole 71 1.1 1.1 1.5
Direct Opening Action ] [ | [ | [ |
Toggle operation [ | [ | [ | [ |
Door mounted (HS)/ Breaker mounted handle (HB) . . . .
Motor operation . . . .
Endurance Electrical | cycles | 1100V AC 1,000 1,000 1,000
Mechanical | cycles 7,000 7,000 7,000

The Ultimate Safety Breaker Te_



TEMBREAK 2 LITE MOULDED CASE CIRCUIT BREAKERS

MCCB Electrical Characteristics to IEC 60947-2, EN60947-2, JIS C 8201-2-1 ANN.1, NEMA AB-1

Frame Reference Quantity Unit Condition _
Max in ( A) of Frame 160 160
Model E160 E160
Number of Poles 1 3,4
Type SF SF
Nominal current ratings
In (A) 50°C 16,20,25,32, 16,20,25,
40,50,63,80, 32,40,50,
100,125 63,80,100,
125,160
Electrical characteristics
Rated operational voltage Ue V) AC 50/60 Hz 240 525
DC - 250
Rated insulation voltage Ui (V) 690 690
Rated impulse withstand voltage Uimp (kV) 8 8
Ultimate breaking capacity Ieu (kA) 690V AC - -
(IEC, JIS, AS/NZS) 525V AC - 6
440V AC - 10
400/415V AC - 16
220/240V AC 25 25
250V DC - 13
Service breaking capacity Ies (kA) 690V AC - -
(IEC, JIS, AS/NZS) 525V AC - 3
440V AC - 5
400/415V AC - 8
220/240V AC 13 13
250V DC - 7
Rated breaking capacity (NEMA) (kA) 480V AC - 6
240VAC 25 25
Fixed thermal, fixed magnetic | |
Adjustable thermal, fixed magnetic - -
Utilisation category A A
Installation
Front connection (FC) [ | [ |
Extension bar (FB) ° ®
Cable clamp (FW) | NO} -
Rear connection (RC) - ®
Plug-in (PM) - -
DIN rail mounting (DA) - °
Dimensions height (mm) 130 130
width (mm) 3 pole, (1 pole) (25) 75
4 pole - 100
depth (mm) 68 68
Weight weight (kg) 3 pole, (1 pole) (0.3) 0.8
4 pole - 1.0
Direct Opening Action [ | [ |
Toggle operation [ | [ |
Door mounted (HS) / Breaker mounted handle (HB) - °
Motor operation - -
Endurance Electrical cycles 415V AC 10,000 10,000@
Mechanical cycles 20,000 20,000

_eak The Ultimate Safety Breaker B Standard e Optional - Not Available



® Factory-fit at time of order
@ 14,000 <125A

160

E160 $160 $160 $160 $160
3,4 3,4 3,4 3,4 3,4
SJ SCF scJ SF SJ
25,40,63,80 | 16,20,25,32 | 25,40,63,80, | 16,20,25,32 | 25,40,63,80
100,125,160 | 40,50,63,80, | 100,125,160 | 40,50,63,80, | 100,125,160

100,125,160 100,125,160
525 525 525 690 690
250 250 250 250 250
690 690 690 690 690
8 8 8 8 8
- - - 6 6
6 7.5 7.5 10 10
10 15 15 25 25
16 25 25 40 40
25 35 35 50 50
13 20 20 25 25
- - - 3 3
3 4 4 7.5 7.5
5 7.5 7.5 13 13
8 13 13 20 20
13 18 18 25 25
7 10 10 13 13
6 7.5 7.5 10 10
25 35 35 50 50
- ] - ] -
| - n - n

A A A
] ] ] ] [
[ ] [ ] [ ] [ ] [ ]
EO - BO | Jo)
L] L] [ ] [ ]
. . . . .
130 130 130 130 130
75 75 75 75 75
100 100 100 100 100
68 68 68 68 68
0.8 0.8 0.8 0.8 0.8
1.0 1.0 1.0 1.0 1.0
] ] ] ] [
] ] ] ] [
[ ] [ ] [ ] [ ] [ ]
10,000@ 10,000@ 10,000@ 10,000@ 10,000@
20,000 20,000 20,000 20,000 20,000

I NOILD3S

The Ultimate Safety Breaker _




TEMBREAK 2 LITE MOULDED CASE CIRCUIT BREAKERS

MCCB Electrical Characteristics to IEC 60947-2, EN60947-2, JIS C 8201-2-1 ANN.1, NEMA AB-1

Frame Reference Quantity Unit Condition TB2 Lite 250
Max In (A) of Frame 250
Model E250 E250
Number of Poles 3,4 3,4
Type SCF SCJ
Nominal current ratings
In (A) 50°C 125,150,175 100,125,
200,225, 160,200
250 250
Electrical characteristics
Rated operational voltage Ue V) AC 50/60 Hz 525 525
DC 250 250
Rated insulation voltage Ui (V) 690 800
Rated impulse voltage Uimp (kV) 8 8
Ultimate breaking capacity Ieu (kA) 690V AC - -
(IEC, JIS, AS/NZS) 525V AC 6 6
440V AC 10 10
400/415V AC 16 16
220/240V AC 25 25
250V DC 13 13
Service breaking capacity Ies (kA) 690V AC - -
(IEC, JIS, AS/NZS) 525V AC 3 3
440V AC 5 5
400/415V AC 8 8
220/240V AC 13 13
250V DC 7 7
Rated breaking capacity (NEMA) (kA) 480V AC 6 6
240VAC 25 25
Fixed thermal, fixed magnetic | -
Adjustable thermal, adjustable magnetic - [ |
Utilisation category A
Installation
Front connection (FC) [ | [ |
Extension bar (FB) ° ®
Cable clamp (FW) ° M
Rear connection (RC) ° ®
Plug-in (PM) - -
DIN rail mounting (DA) - -
Dimensions height (mm) 165 165
width (mm) 3 pole 105 105
4 pole 140 140
depth (mm) 68 68
Weight weight (kg) 3 pole 1.5 1.5
4 pole 1.9 1.9
Direct Opening Action [ | [ |
Toggle operation [ | [ |
Door mounted (HS) / Breaker mounted handle (HB) ° M
Motor operation ° ®
Endurance Electrical cycles 415V AC 6,000 6,000
Mechanical cycles 18,000 18,000

eak The Ultimate Safety Breaker B Standard e Optional - Not Available




TB2 Lite 250

250
E250 E250 S250 $250
3,4 3,4 3,4 3,4
SF SJ SF SJ
125,150,175 | 100,125,160 | 125,150,175 | 160,200
200,225, 200,250 200,225, 250
250 250

525 525 690 690
250 250 250 250
690 800 690 800
8 8 8 8

- - 4 4

7.5 75 10 10
15 15 30 30
25 25 40 40
35 35 85 85
15 15 25 25

- - 4 4

6 6 75 7.5
12 12 15 15
19 19 20 20
27 27 43 43
12 12 13 13
10 10 25 25
35 35 85 85

n - n -

- n - n

A A

] ] ] ]

[ ] [ ] [ ) (]

[ ] [ ] [ ] [ ]

L ] [ [ ) (]

165 165 165 165
105 105 105 105
140 140 140 140
68 68 68 68
15 15 15 15
1.9 1.9 1.9 1.9

n n n n

] ] ] ]

[ ] [ ] [ ] [ ]

[ ] [ ] [ ) [ ]
6,000 6,000 6,000 6,000
18,000 18,000 18,000 18,000

I NOILD3S
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TEMBREAK 2 CIRCUIT BREAKERS WITH INTEGRAL RESIDUAL CURRENT

PROTECTION (CBR) wmccs Eectrical Characteristics to IEC 60947-1, IEC 60947-2, IEC 60947-2 ANNEX B, IEC 60755

Frame reference Quantity Unit Condition

|

Maximum In (A) of Frame

Model
Number of Poles
Type

Nominal current ratings

I (A) 50°C

Electrical characteristics

Rated operational voltage U, V) AC 50/60 Hz
Rated insulation voltage U v)
Rated impulse voltage U, (kV)

Ultimate breaking capacity I (kA) 525V AC
(IEC, JIS,AS/NZS) 440V AC
400/415V AC
220/240V AC

Service breaking capacity I, (KA) 525V AC
(IEC, JIS,AS/NZS) 440V AC
400/415V AC

220/240V AC

Protection

Adjustable thermal, fixed magnetic
Residual current protection, Type A
Utilisation Category

Installation

Front Connection (FC)
Extension Bar (FB)
Cable Clamp (FW)
Rear Connection (RC)
Plug-in (PM)

Din Rail Mounting (DA)
Dimensions: height (mm)
width (mm) 3 pole
4 pole
depth (mm)
Weight weight (kg) 3 pole
4 pole

Operation

Direct Opening Action

Toggle operation

Door mounted (HS)/ Breaker mounted handle (HB)
Motor operation

Residual Current Monitor and Remote Trip Module

Endurance Electrical cycles 415V AC
Mechanical cycles

_eak The Ultimate Safety Breaker B Standard e Optional - Not Available



125 250
ZE125 758125 75125 ZE250 78250 75250

3,4 3.4 3.4 3,4 3,4 3,4

NJ NJ GJ NJ NJ GJ
20,32 20,32 20,32 160,250 160,250 160,250
50,63 50,63 50,63

100,125 100,125 100,125

525 525 525 525 525 525
525 525 525 525 525 525

8 8 8 8 8 8

8 22 25 10 25 25

15 25 50 15 25 50
25 36 65 25 36 65
35 50 85 35 65 85

6 22 22 7.5 25 25
12 25 25 12 25 25
19 36/30 36/33 19 36 36
27 50 85 27 65 85

[ | [ | [ | [ | [ | [ |

| | | | | |

A A A A A A

| | | | | |

L] L] L] L] L] L]

L] L] L] L] L] L]

L] L] L] L] L] L]
155 155 155 165 165 165
90 90 90 105 105 105
120 120 120 140 140 140
68 68 68 68 68 68
1.1 1.1 1.1 1.5 1.5 1.5
1.4 1.4 1.4 1.9 1.9 1.9
[ | [ | [ | [ | [ | [ |
[ | [ | [ | [ | [ | [ |
L] L] L] L] L] L]

L] L] L] L] L] L]

30,000 10,000
30,000 10,000

The Ultimate Safety Breaker _




MOULDED CASE CIRCUIT BREAKERS FOR USE ABOVE 250V DC

MCCB Electrical Characteristics to IEC 60947-2, EN60947-2, JIS C 8201-2-1 ANN.1

Frame reference Quantity Unit Condition _

Max In (A) of Frame

=
o]
o

Model S160 S160
Number of Poles 3 3
Type SD GD

Nominal current ratings

I, (A) 50°C 25,32,40, | 25,32,40,
63,80,100,|63,80,100,
125,160 | 125,160

Electrical characteristics

Rated insulation voltage U V) AC 50/60 Hz 690 690
Rated impulse voltage Uinp (kV) 8 8
Ultimate breaking capacity Iy, (kA) 1000V DCO® - -
(IEC, JIS) 750V DCO®@ - -
600V DCO®@ 5 10
500V DCO®@ 7.5 15
350V DCO®@ 10 -
Service breaking capacity 1 (kA) 1000V DCO® - -
(IEC, JIS) 750V DCO® - -
600V DCO®@ 5 5
500V DCO®@ 7.5 7.5
350V DCO® 10 -

Protection

Adjustable thermal, fixed magnetic u u
Magnetic trip only (adjustable)

Front connection (FC) n n
Extension bar (FB) . .
Rear connection (RC) . .
Plug-in (PM) - -
DIN rail mounting (DA) - -
Dimensions height (mm) 130+509® | 130+50Q
width (mm) 3 pole 75 75
4 pole - -
depth (mm) 68 68
weight (kg) 3 pole 0.8 0.8
Weight 4 pole R -
Direct Opening Action [ | [ |
Toggle operation [l [l
Breaker mounted (HB) . .
Door mounted (HS) . .
Motor operation _ _
Endurance Electrical cycles 1000V DC - -
750V DC
350 - 600V DC 1,000 1,000
Mechanical cycles - 7,000 7,000
eak The Ultimate Safety Breaker B Standard e Optional - Not Available



® Connect all poles in series when over DC250V

@ The time constant (L/R) of the circuit should be less than 2.0ms nearby

250 250
S250 S250 PVS160 PVS160 PVS250 PVS250

3 3 3(4) 4 3(4) 4

SD GD SDL SDH SDL SDH
100,125 | 100,125 50 50 100 100
160,200, | 160,200, 63 63 125 125

250 250 100 100 160 160

125 125 200 200
160 160 250 250

800 800 800 1000 800 1000

8 8 8 8 8 8

- - - 5 - 5
- - 5(10) - 5(10) -

5 10
75 15
10 -

- - - 5 - 5

- - 5(5) - 5(5) -

5 5 - - - -
75 75 - - . .
10 - - - - -

n n n n n n
" 1 n 1 n 1

L] L] L] L] L] L]

L] L] L] L] L] L]

165+55@ | 165+55@ |  165+55 x 2@ 165+55 x 20 165+55 x 2@ 165+55 x 2@
105 105 105 - 105 -

- - 140 140 140 140
68 68 68 68 68 68
15 15 15 - 15 -

- - 1.9 1.9 1.9 1.9
[ n " n " n
" n " n " n
L] L] L] L] L] L]

L] L] L] L] L] L]

- - - 1,000 - 1,000

- - 1,000 - 1,000 -

1,000 | 1,000 - - - -
7,000 | 7,000 7,000 7,000 7,000 7,000

rated current less than 5ms for short circuit < 10kA less than 10ms for

short circuit < 20kA less than 15ms for short circuit > 20kA
® Includes the dimensions of the terminal cover (Mandatory)

The Ultimate Safety Breaker_




MOULDED CASE CIRCUIT BREAKERS FOR USE ABOVE 250V DC

MCCB Electrical Characteristics to IEC 60947-2, EN60947-2, JIS C 8201-2-1 ANN.1

Frame reference Quantity Unit Condition TB2 E/S 400| TB2 H/L 400
Max In (A) of Frame 400 400
Model S400 PVS400
Number of Poles 3 3 (4)
Type ND NDL
Nominal current ratings
I, (A) 50°C 250,400 250,400
Electrical characteristics
Rated insulation voltage U V) AC 50/60 Hz 800 800 (1150)
Rated impulse voltage imp (kV) 8 8
Ultimate breaking capacity Iy, (kA) 1000V DCO® - -
(IEC, JIS) 750V DCO® - 10
600V DCO® 15 -
500V DCO®@ 15 -
350V DCO® 20 -
Service breaking capacity 1 (kA) 1000V DCO®@ - -
(IEC, JIS) 750V DCO® - 5(10)
600V DCO®@ 15 -
500V DCO® 15 -
350V DCO® 20 -
Fixed thermal, fixed magnetic
Adjustable thermal, fixed magnetic L L
Magnetic trip only (adjustable)
Installation
Front connection (FC) L L
Extension bar (FB) . .
Rear connection (RC) . .
Plug-in (PM) - -
DIN rail mounting (DA) - -
Dimensions height (mm) 260 260
width (mm) 3 pole 140 140
4 pole - 185
depth (mm) 103 103
weight (kg) 3 pole 4.2 4.2
Weight 4 pole - 56
Direct Opening Action | n
Toggle operation | n
Breaker mounted (HB) . .
Door mounted (HS) o °
Motor operation ° °
Endurance Electrical cycles 1000V DC - -
750V DC - 1,000
350 - 600V DC 1,000 -
Mechanical cycles - 4,000 4,000

eak The Ultimate Safety Breaker




TB2 H/L 400 TB2 H/L 800 TB2 1000 TB 1250 | TB 1600 TB 3200
400 800 800 1000 1250 1600 3200
PVS400 | PVS800 | PVS800 | S800 S1000 | XS1250 | XS1600 | XS2000 | XS2500 | XS3200
4 3(4) 4 3 3 3 3 3 3 3
NDH NDL NDH ND ND ND ND ND ND ND
250,400 | 630,800 | 630,800 | 630,800 | 1,000 1250 1600 2000 2500 3200
1150 800 (1150)| 1150 800 800 690 690 690 690 690
8 8 8 8 8 8 8 8 8 8
5 - 5 - - - - - - -
10 - - -
- - - 20 20 20 20 20 20 20
- - - 20 20 50 50 50 50 50
- - - 30 30 50 50 50 50 50
5 i 5 i i i i i i i
- 10 - - - - - - - -
= E = 10 10 15 15 15 15 15
- - - 10 10 25 25 25 25 25
- - - 15 15 25 25 25 25 25
"
[ [ [ [
[ [ [ [ [
. N " n " n . . . .
L] L] L] L] L] L] . . . .
260 273 273 273 273 370 370 450 450 450
- 210 - 210 210 210 210 320 320 320
185 280 280 - - - - - - -
103 103 103 103 103 140 140 185 185 185
- 8.5 - 8.5 10.8 26.0 27.0 54.0 62.5 62.5
5.6 1.5 15 - - - - - - -
[ [ [ [ [ [ [ : . .
[ [ [ [ [ [ [ [ [ [
L] L] L] L] L] L] L] - - -
L] L] L] L] L] L] L] .@ .@ .@
L] L] L] L] L ] L] L] L] L] L]
- - 500 - - - - - - -
1,000 500 - - - : ; - : .
- - - 500 500 500 500 500 500 500
4,000 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500

® Connect all poles in series when over DC250V
@ The time constant (L/R) of the circuit should be less than 2.0ms nearby
rated current less than 5ms for short circuit < 10kA less than 10ms for

short circuit < 20kA less than 15ms for short circuit > 20kA The Ultlmate Safety Breaker
® Fixed Depth (not adjustable)




SWITCH-DISCONNECTORS FOR USE ABOVE 250V DC

MCCB Electrical Characteristics to IEC 60947-3, EN60947-3, JIS C 8201-3

Frame reference Quantity Unit Condition _—
Max In (A) of Frame 160 250
Model S160 S250
Number of Poles 3 3
Type SDN SDN
Nominal current ratings
I, (A) 160 250
Electrical characteristics
Rated operational voltage U, V) DC 600 600
Rated insulation voltage U (V) AC 50/60 Hz 690 800
Rated impulse voltage Uimp (kV) 8 8
Rated short circuit making capacity cm (kA peak) 2 3
Rated short-time withstand current I, (kA rms) 0.3 seconds 2 3
Utilisation category to IEC 60947-3 ® @ DC DC-22A DC-22A
Installation
Front connection (FC) [ | [ |
Extension bar (FB) . .
Rear connection (RC) . .
Plug-in (PM) - -
DIN rail mounting (DA) . -
Dimensions height (mm) 130 165
width (mm) 3 pole 75 105
4 pole - -
depth (mm) 68 68
Weight weight (kg) 3 pole 0.8 1.5
4 pole - -
Direct Opening Action [ | [ |
Toggle operation [ | [ |
Breaker mounted handle (HB) . .
Door mounted (HS) . .
Motor operation - .
Endurance Electrical cycles 1000V DC - -
800V DC - -
600V DC 1,000 1,000
Mechanical cycles 7,000 7,000

_eak The Ultimate Safety Breaker B Standard e Optional - Not Available



® Connect all poles in series.
@ The time constant (L/R) of the circuit should be less than 2.0ms nearby
rated current less than 5ms for short circuit < 10kA less than 10ms for
short circuit < 20kA less than 15ms for short circuit > 20kA
® Includes the dimensions of the terminal cover (mandatory).

The Ultimate Safety Breaker _

250 400 800
PVS160 PVS160 PVS250 PVS250 PVS400 PVS400 PVS800 PVS800
] ] ] 4 4 4 4 4
SNL SNH SNL SNH NNL NNH NNL NNH
160 160 250 250 400 400 630 630
800 800
800 1000 800 1000 800 1000 800 1000
800 1000 800 1000 1150 1150 1150 1150
8 8 8 8 8 8 8 8
3 3 3 3 9 9 17 17
3 3 3 3 5 5 10 10
DC-22A DC-22A DC-22A DC-22A DC-22A DC-22A DC-22A DC-22A
| ] | ] | ] | ] [ ] | ] - -
L] L] L] L] L] L] . .
L] L] L] [ ] L] L] L] L]
165+55 x 2@ | 165 + 55 x 2@ | 165+55 x 2@ 165+55 x 2@ 260 260 273 273
140 140 140 140 185 185 280 280
68 68 68 68 103 103 103 103
1.9 1.9 1.9 1.9 5.6 56 11.5 11.5
[ | [ | [ | [ | [ ] [ ] [ | [ |
| ] | ] | ] | ] [ ] | ] | ] | ]
L] L] ° L] L] L] L] L]
L] L] L] [ ] L] L] L] L]
- 1,000 - 1,000 - 1,000 - 500
1,000 - 1,000 - 1,000 - 500 -
7,000 7,000 7,000 7,000 4,000 4,000 2,500 2,500




SWITCH-DISCONNECTORS

MCCB Electrical Characteristics to IEC 60947-3, EN 60947-3, AS/NZS 60947-3

Frame reference Quantity Unit Condition _‘—
Max In (A) of Frame 160 250
Model S160 S250
Number of Poles 3,4 3,4
Type SN SN
Nominal current ratings
I (A) 160 250
Electrical characteristics
Rated operational voltage U, (V) AC 50/60 Hz 690 690
DC 250 250
Rated insulation voltage U, ) 690 800
Rated impulse withstand voltage Uimp (kV) 8 8
Rated short-circuit making capacity I (KA peak) 28 6
. . cm
Rated short-time withstand current I, (KA rms) 0.3 Seconds 2 3
Utilisation category to IEC 60947-3 ‘ AC AC-23A AC-23A
DC DC-22A DC-22A
Installation
Front connection (FC) | |
Extension bar (FB) o o
Cable clamp (FW) o o
Rear connection (RC) o o
Plug-in (PM) B B
Draw-out (DR) B B
DIN rail mounting (DA) o B
Dimensions height (mm) 130 165
width (mm) 3 pole 75 105
4 pole 100 140
depth (mm) 68 68
Weight weight (kg) 3 pole 0.7 15
4 pole 0.9 1.9
Direct Opening Action ] ]
Toggle operation B [
Door mounted (HS) / Breaker mounted handle (HB)
Motor operation (MC) ° ¢
° °
Endurance Electrical cycles 415V AC 10,000 6000
Mechanical cycles 20,000 18000
B Standard e Optional - Not Available

_ak The Ultimate Safety Breaker




| Tessts |  TB2s2s0 | TB2 E/S 630 TB2 1000 TB21250 | TB2 1600 g
125 160 250 400 630 800 1000 1250 1600 (:4
S125 S160 S250 S400 S630 S800 S1000 S1250 S1600 s
3,4 3,4 3,4 3,4 3,4 3,4 3,4 3,4 3,4 )
NN NN NN NN NN NN NN NN NN %
O
Z
125 160 250 400 630 630 1000 1250 1600 m
(@)
800 Q
O
Pl
w
>
)
m
690 690 690 690 690 690 690 690 690 J<>
250 250 250 250 250 250 250 250 250 >
800 800 800 800 800 800 800 800 800 ;
8 8 8 8 8 8 8 8 8 ,E
3.6 6 6 9 9 17 17 32 45 m
2 3 3 5 509 10 10 15 20 C
AC-23A AC-23A AC-23A AC-23A AC-23A AC-23A AC-23A AC-23A AC-23A 3
DC-22A DC-22A DC-22A DC-22A DC-22A DC-22A DC-22A DC-22A DC-22A (@)
o
S
S
5 5 n 5 5 5 - - - p
[ ] L] L] L] L] L] . . [ ] 5
. . . . . - - - - P
L] [ ] L] L] L] L] [} L] . %
° ° . . @ ° - ° - -n
- - - - - ° - . ° O
. . ) ) ) ) ) ) ) Py
155 165 165 260 260 273 273 370 370 %
90 105 105 140 140 210 210 210 210 j_>|
120 140 140 185 185 280 280 280 280 E
68 68 68 103 103 103 103 120 140 .
1.1 1.5 1.5 4.2 4.4 ©O) 10.4 18.2 24.9
1.4 1.9 1.9 5.6 5.8 @ 14.0 23.4 32.9
[ | [ | [ ] [ | [ | [ | [ | [ ] [ |
[ | [ | [ ] [ | [ | [ | [ | [ ] [ |
° ° ° ° ° o ° ° °
° ° ° ° ° L4 ° ° °
30,000 10,000 10,000 4,500 4500 4,000 4,000 2,000
30,000 30,000 30,000 15,000 15,000 10,000 5,000 5,000
|

@ 8.0kg/630A, 8.5kg/800A

@ 11.0kg/630A, 11.5kg/800A
® 7.6kA/0.1sec.

@ Contact Terasaki for details.
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PROTECTION CHARACTERISTICS

Frame Reference B e

Max. In (A) of Frame 160 250 125 250 250 400 630
BREA 60 400
O DED A
R 60 400
BREA R 0 60 400
0 60 400
400-P
0-R
0
0 400 400
0 400 400
0 400-P
0-P 630
0 630
O .
O .
EREENTAN: P 400-P
690V A
2 BREA 0 XV400NE@®
il
000V A
Uz VE400-NE
@ 800V A
EMBREA E160-SF | E250-SCF
X AING $160-SCF E250-SF
OULDED S160-SF S250-SF
BREAKER E160-SJ E250-SCJ
S160-SCJ E250-SJ
S160-SJ S250-SJ
INTEQRAL ZE125-NJ | ZE250-NJ
RESIDUA zs125-NJ | 2S250-NJ @)
S0 5 7S125-GJ | ZS250-GJ
CIR S160-SD §250-SD PVS400-NDL | S400-ND
Sl AN S160-GD $250-GD PVS400-NDH 350V DC
DISCO OR S160-SDN S250-SDN
OR ABO PVS160-SDL® S400-ND
0V D PVS160-SDH® 600V DC
PVS250-SDL®
PVS250-SDH®
B Standard e Optional - Not Available




TB2 H/L 800

TB2 1000

TB2 1250

TB2 1600

TB 3200

1000 1250 1600 3200

H800-NE
L800-NE

L800-PE

S800-CJ
S800-NJ
S800-RJ
S800-NE
S800-RE
S$1000-SE

S1000-NE

XV630PE@®
XV800PE®@®

S1250-SE
S1250-NE
S$1250-GE

XV1250NE@®

S1600-NE
S1600-SE

XS2000NE@®
XS2500NE@®
XS3200NE@®

TEMBREAK 2
LITE FIXED
PROTECTION

Pages 88 - 94

TEMBREAK 2
LITE ADJUSTABLE

‘ PROTECTION

Pages 95 - 101

RESIDUAL
(EARTH LEAKAGE)
CURRENT
PROTECTION

. Pages 102 - 104

PVS800-NDL
PVS800-NDH

S800-ND
S$1000-ND

XS1250ND®@

XS1600ND®

XS2000ND®@
XS2500ND®@
XS3200ND@G

DC PROTECTION

Pages 105 - 109

@ Except L400-PE, L800-PE, S1250 and S1600

@ TemBreak 1. Frame sizes vary from Tembreak 2.

® Contact Terasaki for protection characteristics.

¢ NOILIO3ISISLN3ILNOD



TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

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.

e DC circuits. Refer to section 3“MCCBs in DC SYSTEMS” for more information.

3 Pole MCCB 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.

-ﬂeak The Ultimate Safety Breaker



TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Adjustable Dials

i
2.63 o
° 0.8 ( ) .1 0

(7]

m

Q

® 6 ® —

1 13 2

I (xin) I, (xin) > 1 N

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

I can be set between 0.63 and 1.0 times /.

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

I Can be set to the values shown in the table below:

Models, Types, Rated Currents and Magnetic trip current

Model Type Rated current I, (A) Magnetic trip current /; (A)
S$125 -NJ 20, 32, 50, 63, 100 6 —12 xIn
125 6 — 10 x/n
S$125 -GJ 20, 32, 50, 63, 100 6 — 12 xIn
125 6 — 10 x/n
H125 -NJ 20, 32, 50, 63, 100, 125 6 -12 xIn
L125 -NJ 20, 32, 50, 63, 100, 125 6 —12 xIn
VS125 -NJ 20, 32, 50, 63, 100 6 —12 xIn
125 6 — 10 x/n
L125 -PJ 20, 32, 50, 63, 100, 125 6 — 12 xln
S160 -NJ 20, 32, 50, 63, 100, 125 6 —12 xIn
160 6 — 13 x/h
S160 -GJ 50, 63, 100, 125 6 —12 xIn
160 6 — 13 x/h
H160 -NJ 160 6 — 13 x/n
L160 -NJ 160 6 — 13 xIn
S250 -NJ 160, 200 6 — 13 xIn
250 6 — 10 x/n
S$250 -GJ 160, 200 6 — 13 x/h
250 (225A for Plug-In) 6 — 10 x/n
H250 -NJ 160 6 — 13 x/n
250 (225A for Plug-in) 6 — 10 x/n
L250 -NJ 160 6 — 13 x/n
250 (225A for Plug-in) 6 — 10 x/n
VS250 -NJ 160 6 — 13 x/n
250 6 — 10 x/h
E400 -NJ 250, 400 6 —12 xIn
S400 -CJ 250, 400 6 — 12 xIn
S400 -NJ 250, 400 6 —12 xIn
S400 -GJ 250, 400 6 — 12 xIn
S400 -PJ 250, 400 6 —12 xIn
S800 -CJ 630, 800 5—10 x/n
S800 -NJ 630, 800 5—-10 x/h
S800 -RJ 630, 800 5—10 x/n

The Ultimate Safety Breaker 1 _



TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC 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 /; 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.

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:

Model = Magnetic Trip Current

S$125 3xIn
S$160 3xIn
S$250 3xIn
E400 3.5x/n
S400 3.5x/n

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:

Phase Trip Threshold Neutral Trip Threshold

Thermal I (adjustable) In (adjustable)= I,

Magnetic | [; (adjustable) I; (adjustable)

MCCB:s 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. Four pole MCCBs with magnetic trip
only have protection on the neutral pole as standard.

_ak The Ultimate Safety Breaker



TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Time/Current Characteristic Curves Time/Current Characteristic Curves
S$125-NJ,S125-GJ,VS125-NJ (20A to 100A) $125-NJ,S125-GJ,VS125-NJ (125A)
(72)
1 L | 1 L m
Magnetic trip curren Magnetic trip curren 0
% I I, I :l
@ (A) A A o
20 24048 125 1250£250 Z
oL J04%/
50 600£120 N
63 756151
100 1200£240 |
N
50-100A(max)
\ 4 20-32A ma‘x
\><7 125A(max)
N,
p \\ J
50-100A(min) N\ ) A
2 2 125A(min)
£ N £
- 20-32A(mil N N\ = LN
= U AN e \ AN
£ \‘ AN £ \‘ T \
& B 2 1 %
= i = 1 |
] I 1 I
[l | 1 I}
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T T 1 t
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t i + t
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1 I 1 I
1 1 Adjustablg segting range 1 1 Adjus(able_ segting range
: Lo : of magnetic trip : Lo : H of magnetic trip
I Hi
N R
| T 1 ==
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1 1
1 1
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1 1
1 1
Percent Rated Current Percent Rated Current




TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Time/Current Characteristic Curves
S125-RJ, H125-NJ, L125-NJ, L125-P)J

4
3 - |
) Magnetic tle curren
I 4
= * ®
40 \ 1E§ 1500+300
30 \ 100 1200+240
2 63 756+151
\ 50 600120
0 2 384177
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TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Time/Current Characteristic Curves Time/Current Characteristic Curves
S$160-NJ, S160-GJ, S250-NJ, S250-GJ, VS250-NJ $250-NJ, S250-GJ,VS250-NJ (250A)
(20A to 200A) n
m
(2}
: =
| | Magnetic trip current . Z | | Magnetic trip current 6
A 7 1 I, 7 z
a (A) (A) | A A N
200 26004520 250 25004500
A I I 160 2080+416 r T I T
125 1500+300
100 1200240 \
63 756151 5
[ ! ! 50 00+120 E \— I
\ 32 84177 E \
\ 20 240+48
\ \
\
20-200A(max] \ Z0hmax
\ i \
N\, X
N N
AN \ N
AN S N N
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: N : I
1 ! |
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i I 1 :
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PROTECTION CHARACTERISTICS

TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Time/Current Characteristic Curves
S250-RJ, H160-NJ, H250-NJ, L160-NJ,L250-NJ

M ]
B Magnetic trip curren
3
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am = =SSt
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TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE

MAGNETIC PROTECTION

Time/Current Characteristic Curves
E400-NJ, S400-CJ, S400-NJ, S400-GJ, S400-P)J
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TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Time/Current Characteristic Curves Time/Current Characteristic Curves
S800-CJ, S800-NJ, S800-RJ (630A) S$800-CJ, S800-NJ, S800-RJ (800A)
\ \ + T
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TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Max. Let-through peak current(kA)

Let-Through Peak Current Characteristics
$125-NJ,S125-GJ. 380/415/440V AC.

Range: Tembreak 2
00 gt 3¢$380VAC,415VAC,440VAC
Curve Type: Max.Let-through peak current
00 Drawing NO: M4511
00
50
30 /// 50A
L1
20
| 32A
/ —]
d ] 0A
|-
10 —
.
74
A ~
5 1
125:NJ...up t A/380-415V, 15kA/440V
3 S125:NJ...up to 36kA/380-415V, 25kA/440V
$125-GJ...up t SiA /380-415V, 50kA/440V
2
1
0.5
0.3
0.2
2 3 5 10 20 30 50 100 200 300

I
Prospective short circuit current in RMS sym. (kA)

Let-Through Peak Current Characteristics
$125-NJ,S125-GJ. 690V AC.

€ NOIL1DO3S

Range:  Tembreak 2

Voltage: 3¢690VAC

Curve Type: MaxLet-through peak current
Drawing NO: M4509

10
125A-50

5
g
8
3
S
©
88 3
=
=3
3
<
3
]

1

2 3 5 10

Prospective short circuit current in RMS sym. (kA)




TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
H125-NJ,L125-NJ. 380/415/440V AC. H125-NJ,L125-NJ. 690V AC.

Range:  Tembreak 2 Range:  Tembreak 2
300 i imi Voltage: 38 1415V AC, 440V AC 300 Voltage: 34690V AC

Curve Type: Max.Letthrough peak current Curve Type: Max.Let-through peak current
200 Drawing NO: M4706¢ 200 || Drawing NO: M4705
100 100
50 50
30 I 1 | L 2

T ll

20 20
10 | / ] 10

Max. Let-through peak current(kA)

Max. Let-through peak current(kA)

L125-NJ...up to 200k ¢

R H125-NJ...up to 125k 2

1 1

05 05

03 03

02 02
2 3 5 10 20 30 50 100 200 300 2 3 5 10 20 30 50 100 200 300

Prospective short circuit current in RMS sym. (kA) Prospective short circuit current in RMS sym. (kA)

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
$160-NJ, $160-GJ, $250-NJ, S250-GJ. 380/415/440V AC. 5160-NJ, 5160-GJ, 5250-NJ, 5250-GJ. 690V AC.

Range: ‘ Tembreak 2 20 Range: Tembreak 2
300 Voltage: 415VAC,440VAC Voltage: ~ 3$690VAC
Curve Type: Max.Let-through peak current Curve Type: Max.Let-through
200 Drawing NO: M4520 Drawing NO: M4517
100 250A-50A
10
50
" |250A-50A /
30
20
b=t =4
5 £
° / 3 5
= x
1o} ©
8 151
2 a
= 5 <
Ef =)
g E250-NJ--up 15KkAV440 3
1 , b \ £
= ]
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B 3
=
3
2
05
03
02
1
2 3 5 10 20 30 50 100 200 300 2 3 5 10

Prospective short circuit current in RMS sym. (kA)

Prospective short circuit current in RMS sym. (kA)




TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
H160-NJ,L160-NJ, H250-NJ. 380/415/440V AC. H160-NJ, L160-NJ, H250-NJ, L250-NJ. 690V AC.

Range:  Tembreak 2 Range:  Tembreak 2 )
300 | Voltage: 34380V AC,415V AC, 440V AG 300 Voltage: 34690V AC m
Curve Type: Max.Let-through peak current Curve Type: Max Let-through peak current ()
200 Drawing NO: M4704c 200 Drawing NO: M4703! -
-
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Prospective short circuit current in RMS sym. (kA) Prospective short circuit current in RMS sym. (kA)

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
E400-NJ, S400-CJ, S400-NJ, S400-GJ, S400-PJ. 415V AC. 5400-CJ, S400-NJ, S400-GJ, S400-PJ. 690V AC.

Max. Let-through peak current (kA)

ange:  Tembreak 2 Range: ‘ Tembreak 2
300 oltage:  3$380VAC 415VAC 300 Voltage:  3$690VAC
urve Type: Max,Let-through peak current Curve Type: Max Let-through peak current
2o rawing NO: M4631 200 Drawing NO: M4678
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TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
$800-CJ, S800-NJ, S800-RJ. 415V AC. $800-NJ, S800-RJ. 690V AC.

S o S
itage: 5 :
Curve Type: Max.Let-through peak current Curve Type: Max.Let-through peak current
200 Drawing NO: M5261 200 Drawing NO: M5262
100 100
A
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30
30
20
20 z
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H g
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x o
4 Q
-3 5 5
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5 S800-CJ -+ up to 361 E P
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I
Prospective short circuit current in RMS sym. (kA)

2 3 5 10 20 30 50 100 200 300

Prospective short circuit current in RMS sym. (kA)

Let-Through Energy Characteristics Let-Through Energy Characteristics
S125-NJ,S125-GJ. 440V AC. 380/415/440V AC. $125-NJ,S125-GJ. 690V AC.

E125-NJ...Up to 25kA/380-415V, 15kA/440V

01 $125-NJ...Up to 30kA/380-415V, 25kA/440V
. 7/ E |
pic

Range:  Tembreak 2
ange:  Tembreak 2 Voltage:  3#690VAC
30 /oltage: BOVAC,415VAC,440VAC Curve Type: Max.Let-through energy (1)
urve Type: Max.Letthrough energy () Drawing NO: M4513
20 rawing NO: M451
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TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Let-Through Energy Characteristics Let-Through Energy Characteristics
S125-RJ, H125-NJ, L125-NJ. 380/415/440V AC. S$125-RJ, H125-NJ,L125-NJ. 690V AC.

Range: Tembreak 2 ange: Tembreak 2
30 Voltage: 34380V AC,415V AC, 440V AC 30 Voltage: 34690V AC
Curve Type: Max.Let-through energy () urve Type: Max.Let-through energy (1)
20 Drawing NO: M4698c 20 | | rawing NO: M4697
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o 3 ) 3
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Let-Through Energy Characteristics Let-Through Energy Characteristics
$160-NJ, S160-GJ, S250-NJ, S250-GJ. 380/415/440V AC. $160-NJ,S160-GJ, S250-NJ, S250-GJ. 690V AC.

3

Range:  Tembreak 2 Range:  Tembreak 2
30 Voltage:  3$380VAC,415VAC 440VAC Voltage:  3¢690VAC
Curve Type: Max.Let-through energy () Curve Type: Max.Let-through energy (t)
2 Drawing NO: M4525 ¢ 2 i Drawing NO: M4522
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TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE

MAGNETIC PROTECTION

Let-Through Energy Characteristics
$250-RJ, HI60-NJ, L160-NJ, H250-NJ, L250-NJ.
380/415/440V AC.

ange:  Tembreak 2
30 i foltage: 34380V AC,415V AC, 440V AC
urve Type: Max.Let-through energy (1)
2 rawing NO: M4696¢
10
5
£} 3 T —
k) el
<
S 2
X
= L160-NJ,H160-NJ(160A)
- 1
= L250-NJ,H250-NJ(250A,1608)
2
3 $§250-PE, H250-NE (250A)
<
oM os
2
£ 4
g M o3
é 0.2
L160-NJ, L250-NJ...up to
H160-NJ, H250-NJ, ..up to 125k 80-415V,
0.1
005
003
0.02

2 3 5 10 20 30 50 100 200 300

Prospective short circuit current in RMS sym. (kA)

Max. Let-through energy (It) (x10°A’sec)

Let-Through Energy Characteristics
$250-RJ, HI60-NJ, L160-NJ, H250-NJ, L250-NJ.
690V AC.

Range: Tembreak 2
30 Voltage: 34690V AC
Curve Type: Max.Let-through energy (1)
20 Drawing NO: M4695b
10
5
3

L160-NJ,H160-NJ(160A)

2
/ L250-NJ,H250-NJ(250A, 160A)
|

L160-NJ, L250-NJ...up to 25kA

H160-NJ, H250-NJ, ...up to 20kA

2 3 5 10 20 30 50 100 200 300

Prospective short circuit current in RMS sym. (kA)




TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE
MAGNETIC PROTECTION

Let-Through Energy Characteristics Let-Through Energy Characteristics
E400-NJ, S400-CJ, S400-NJ, S400-GJ, S400-PJ. 380/415/440V AC.  S400-CJ, S400-NJ, S400-GJ, S400-PJ. 690V AC.

Range: break 2 ange:  Tembreak 2 72}
30 Voltage:  3¢380VAC,415VAC 30 ltage: 3 B9OVAC m
Curve Type: Max.Letthrough energy (1) urve Type: Max.Let-through energy (1) o)
2 | Drawing No: M4630 2 rawing NO: M467 -
-
b b g
5 _—— E400,8400 s N
g 3 T 3
3 & /
@ <
B B E
X 3
£ =
< | = 1
5 o/ 5 —up
5 g S400-NJ, S400-GJ, $400-PJ...up to 20kA
5 3]
=
SN os of os
2 8
£ £
K TN 03
3 3
- 02
= 02 E400-NJ... up to 25kA =
S400-CJ... up to 36KA
S400-NJ... up o 50KA
S400-GJ... up to 70KA o1
o1 S400-PJ... up to B5KA g
005 005
003 0.03
002 0.02
2 3 5 10 20 30 50 100 200 300 2 3 5 10 20 30 50 100 200 300
Prospective short circuit current in RMS sym. (kA) Prospective short circuit current in RMS sym. (kA)




TEMBREAK 2 ADJUSTABLE THERMAL AND ADJUSTABLE

MAGNETIC PROTECTION

Let-Through Energy Characteristics
$800-CJ, S800-NJ, S800-RJ. 415V AC.

Range:  Tembreak 2
Voltage: ~ 30415VAC
Curve Type: Max.Let-through energy (t)
Drawing NO: M5263
20
10
5
_ 3
8
3
b4 2
g
X
< 1
>
=y
]
2
fir
k=) 05
3 $800-CJ +* up to 36kA
::; S800-NJ - up to 50kA
% | 03
3 S800-RJ - up to 70kA
3
S o2
0.1
0.05
0.03
0.02

2 3 5 10 20 30 50 100 200 300

Prospective short circuit current in RMS sym. (kA)

Max. Let-through Energy (%) (x10°A%sec)

Let-Through Energy Characteristics
$800-NJ, S800-RJ. 690V AC.

Range:  Tembreak 2

30 Voltage: 38690VAC
Curve Type: Max Let-through energy (It)
Drawing NO: M5264
20 /
//

$800-NJ - up to 20kA
$800-RJ - up to 25kA

2 3 5 10 20 30 50 100

Prospective short circuit current in RMS sym. (kA)

200 300




ELECTRONIC PROTECTION

TemBreak 2 MCCBs from 250A frame to 1600A frame are available with
electronic protection units. Current ratings, In, of 40A, 125A, 160A, 250A, 400A,
630A, 800A, 1000A, 1250A and 1600A 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 /n.

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.*

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

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

L

(O]

o

.
|

Electronic Protection Characteristic

*Characteristic is programmable within certain limits. )
Contact us for details. The Ultimate Safety Breaker




ELECTRONIC PROTECTION

ZA

Neutral
protection (N)
is present if this

box is filled

Ground fault
trip (G) is
present if this

box is filled

Preferential trip
(P) alarm is
present if this

box is filled

Three optional functions are available:

Ground Fault Trip (G)

DIP switch to
enable/ground

faule trip

This function trips the MCCB after time delay, zg, 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.
The ground fault trip function is available from 400A to 1600A.

Neutral Protection (N)
Neutral protection trips the MCCB after time delay, #,, 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, #p, if the load current exceeds
the preset threshold, Zp.

An OCR power supply is required for operation of the preferential trip alarm. This is mounted as
shown below, either on the side of the breaker (250A to 1600A — standard), or remotely (400 to
1600A only — on request). Ratings, specifications and wiring arrangements are shown below.
Dimensions of the OCR power supply for preferential trip alarm can be found in Section 7. Note
that the breaker mounted terminal block is not compatible with the OCR power supply for Front-
Connected and Rear-Connected MCCBs described
in Section 5, if the OCR power supply is mounted
on the right side of the breaker.

OCR Power Supply Specifications
Voltage 200-240V AC
Rated Power 2VA

Rated Current of Output Contact

resistive load inductive load
250V AC 2A 2A
220V DC 2A 2A

_k The Ultimate Safety Breaker



ELECTRONIC PROTECTION

\

A. Connection Arrangement for Preferential Trip Alarm with
Breaker Mounted OCR power supply (Standard).

\

MCCB

Protection

Relay

OCR power

supply for
preferential

Trip Alarm

Control
Power
Supply

Terminals

Connections
from OCR
power supply to
Protection Relay,
Pre-Wired

Output
Contact
Cables,

Pre-Wired

\

B. Connection Arrangement for Preferential Trip Alarm with
Remotely Mounted OCR power supply (On Request).

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:

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

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

Optional Function

In Ground Fault (G) | Neutral Protection (N) Preferential Trip Alarm (P)

250 - - [ |
- N [ |
- [ -
- ] ]
400 AP - - [ |
630 AG ] - -
800 APG [ | - [ |
1000 AP - - |
1250 AN - [ | -
1600 APN - L] [ |
AGN | | -
APGN [ | [ | [ |

B Available - Not Available

€ NOILLDO3S

The Ultimate Safety Breaker _



ELECTRONIC PROTECTION

The left adjustment dial sets the rated current to match the conductor rating. The right adjustment
dial selects one of seven preset characteristics on 400A, 800A, 1250A and 1600A models, and one of
six preset characteristics on 630A and 1000A models, and one of 5 preset characteristics on 250A
model. The effects of the left adjustment dial (labelled /r(A)), and the right adjustment dial (labelled

Characteristics) are detailed in the tables shown underneath each time / current graph.

Characteristics Tolerance
IR Tripping when (IrX1.05) < load current < (IrX1.25)
Long Time Delay
R +20%
) Isd +15%
Short Time Delay
tsd Total clearing time +50ms, resettable time —20ms
Instantaneous i +20%
) ) Ip +10%
Preferential Trip Alarm
to +10%
i Iy *+15%
Ground Fault Trip
tg Total clearing time +50ms, resettable time —20ms
Neutral Protection IN Tripping when (INX1.05) < load current < (InX1.3)

_eak The Ultimate Safety Breaker



ELECTRONIC PROTECTION

Time/Current Characteristic Curves
S250-NE, S250-GE, S250-PE, H250-NE

-

2 Overlapped -
characteristics

pe

/
/

'5"8
|
1
s’
o

Tripping Time

0.005

Percent Rated Current I
I, = 250A; 160A; 125A; 40A Note(1)
LTD Pick-up current IR xin 04 | o5 | o063 | 08 | 09 | o095 | 10 |
aracte No. 4
11 21 21 5 75
4
LT R (s) at 200% x I at 600% x Ik
Standard| g Isg xIR 2.5 | 5 10
tsg (s) 0.1 | 0.2
INST i xIr 14(Max: 13 x In) Note (2)
Ip xIr 0.8
oni PTA to (s) 40
ption NP In xIR 1.0 Note (3)
iN (s) IN= 1R
Note

(1) For Plug-in (PM), max. setting for /r should be less than 225A. When /h7=250A, Ir should be /nX0.9 or less.
(2) li max. = 13 x In. (3) Characteristic of neutral protection (n vs. IN) is identical to characteristic of phase protection (fr vs. IR).

The Ultimate Safety Breaker _




ELECTRONIC PROTECTION

Time/Current Characteristic Curves
S400-NE, S400-GE, S400-PE, H400-NE, L400-NE, L400-PE, VE400-NE (see note 5)

Overlapped B
\ \ characteristics

\ 5\\
[o]
£ | \\
5 \\
o \
c N
o
S \ \.
.\\
;00
° & 8 g8 8 88 & 88 sss &8 8 8 8 88 s
- =¢ &8 8§ $88 8 5 § § 8§ §

Percent Rated
Percent Rated Current Iz

I, = 400A; 250A Note (1)

LTD Pick-up current IR xIn 04 | o5 | 063 | 08 | 09 | 095 | 10
Characteristics [ No. | 1 2 3 4 5 6 7
11 21 21 5 10 19 29
LT R () at 200% x I at 600% x Ik
Standard Isd xIR 2.5 | 5 10
ST tod (s) 0.1 [ 0.2
INST h xIr 14(Max: 13 x In) Note (2)
Ip XIr 0.8
PTA T B) 20
GF Iy Xl 0.2
Option | Note(4) Iy (s) 0.2
N xIR 1.0/0.5 Note (3)
NP
N (s) IN=IR

Note

(1) GF is not available when In is 250A. (2) fimax. =13 x Ir. (3) 1.0 x IR or 0.5 x Ir can be selected. Characteristic of neutral protection (N vs. IN) is
identical to characteristic of phase protection (fr vs. Ir). (4) When you specify gF on MCCBs with 3 poles the terminal block is automatically fitted to
connect with the external neutral CT for 3 phases 4 wires system. See terminal blocks in section 4. (5) 250A only. Standard option trip only.

_ The Ultimate Safety Breaker




ELECTRONIC PROTECTION

Time/Current Characteristic Curves
E630-NE, S630-CE, S630-GE

(7]
m
\ S
N\ 2
\ \\ [ [ | N
\ Overlapped H
\ \ ‘ x\ characteristics
o AN
E N\
2 N \
§ \ B
5 6]
In = 630A
LTD Pick-up current IR xIn 04 | 05 | 063 | 08 | 085 [ 09 | 095 | 1.0 |
Characteristics | No. | 2 3 4 6
11 21 21 5 10 16
LT R () at 200% x Ix at 600% x Ix
Standard Isd xIR 2.5 | 5 8
ST tsd (s) 0.1 | 0.2
INST [ xIR 14(Max: 10 x In) Note (1)
Ip XIR 0.8
PTA to (s) 40
_ GF Ig Xln 0.2
Option Note(3) tg (s) 0.2
. IN xIr 1.0/0.5 Note(2)
iN (s) IN=tR
Note

(1) imax. =10 x Ir. (2) 1.0x [ror 0.5 x Ir can be selected. Characteristic of neutral protection (fn vs. IN) is identical to characteristic of
phase protection (fr vs. Ir). (3) When you specify GF on MCCBs with 3 poles the terminal block is automatically fitted to connect with
the external neutral CT for 3 phases 4 wires system. See terminal blocks in section 4.
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ELECTRONIC PROTECTION

Time/Current Characteristic Curves
S800-NE, S800-RE, H800-NE, L800-NE, L800-PE

Overlapped B
\ \ characteristics

\ 5\\
()
£ | \\
S \
o \
< N
£ \$l
o
= \ \.
.\\
50D
& 8 2 8 g 88 g 8 8 838 g 8 8 g 8 8 8
" s § 8 § 58 ¢ 2 g 8 ¢ 8 8

1, = 800A; 630A

LTD Pick-up current IR xIn 04 | o5 | o063 | 08 | 09 | 09 | 10
aracte No.
11 21 21 5 10 19 29
LT R () at 200% x Ir at 600% x Ix
Standard Isd xIR 2.5 | 5 10
ST tsd (s) 0.1 | 0.2
INST h xIr 14(Max: 12 x In) Note (1)
Ip xIR 0.8
PTA T (s) 40
GF Iy Xln 0.2
Option | Note(3) o (s) 0.2
N XIR 1.0/0.5 Note(2)
NP
N (s) tIN=1R

Note

(1) limax. =12 x Ih. (2) 1.0 x Ir or 0.5 x Ir can be selected. Characteristic of neutral protection (i vs. IN) is identical to characteristic of phase

protection (tr vs. IR). (3) When you specify GF on MCCBs with 3 poles the terminal block is automatically fitted to connect with the external neutral
CT for 3 phases 4 wires system. See terminal blocks in section 4.

_ The Ultimate Safety Breaker




ELECTRONIC PROTECTION

Time/Current Characteristic Curves
S1000-SE, S1000-NE

\
\ "\
\ \\ | [
\ \ Overlapped H
\ \‘ \ characteristics
. AN
g NN
2 N \
§ \ B
5.6
I = 1000A
LTD Pick-up current IR xin 04 | o5 | 063 | 08 [ 09 | 095 | 10 |
Characteristics [ No. | 1 2 3 4 5 1 6
11 21 21 5 10 16
LT R ) at 200% x I at 600% x IR
Standard ST Isd xIR 2.5 | 5 8
tsd (s) 0.1 | 0.2
INST [ xIR 14(Max: 10 x In) Note (1)
Ip XIR 0.8
PTA to (s) 40
GF Ig Xln 0.2
Option Note(3) fg (s) 0.2
NP IN xIr 1.0/0.5 Note(2)
N (s) IN=tR
Note

(1) imax. =10 x Ir. (2) 1.0 x [ror 0.5 x Ir can be selected. Characteristic of neutral protection (in vs. IN) is identical to characteristic of
phase protection (fr vs. Ir). (3) When you specify GF on MCCBs with 3 poles the terminal block is automatically fitted to connect with
the external neutral CT for 3 phases 4 wires system. See terminal blocks in section 4.

The Ultimate Safety Breaker _




ELECTRONIC PROTECTION

Time/Current Characteristic Curves
S$1250-SE, S1250-NE, S1250-GE

Overlapped
\ \ characteristics

) \ AN
E | N
[)) N
& : \\.\% A
=
N
| \\
s @0
0000,
I, =1250A
LTD Pick-up current IR xin 04 | o5 | 063 | 08 [ 09 | 095 | 10
aracte No.
11 21 21 5 10 19 29
LT R ) at 200% x Ir at 600% x I
Standard Isg XIR 2.5 | 5 10
ST :
sd (s) 0.1 | 0.2
INST h xIr 14(Max: 12 x In) Note (1)
Ip XIR 0.8
PTA t () 40
GF lg Xln 0.2
Option | Note(3) fy D) 02
IN xIr 1.0/0.5 Note(2)
NP
N (s) IN=1R

Note

(1) fimax. =12 x Ih. (2) 1.0 x Iror 0.5 x Ir can be selected. Characteristic of neutral protection (in vs. IN) is identical to characteristic of phase

protection (tr vs. IR). (3) When you specify GF on MCCBs with 3 poles the terminal block is automatically fitted to connect with the external neutral
CT for 3 phases 4 wires system. See terminal blocks in section 4.
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ELECTRONIC PROTECTION

Time/Current Characteristic Curves
S1600-SE, S1600-NE

Overlapped
\ \ characteristics

) \ N\
E | N
o N
& : \\.\% A
=
N
| \\
s @0
0000,
I, = 1600A
LTD Pick-up current IR xin 04 | o5 | 063 | 08 [ 09 | 09 | 10 |
aracte No.
11 21 21 5 10 19 29
LT R ) at 200% x Ir at 600% x Ik
Standard Isg XIR 2.5 | 5 10
ST :
sd (s) 0.1 | 0.2
INST h xIr 14(Max: 12 x In) Note (1)
Ip XIR 0.8
PTA t (s) 40
GF lg Xin 0.2
Option | Note(3) fy () 02
IN xIr 1.0/0.5 Note(2)
NP
N (s) IN=1R

Note

(1) limax. =12 x Ih. (2) 1.0 x Iror 0.5 x Ir can be selected. Characteristic of neutral protection (in vs. IN) is identical to characteristic of phase
protection (tr vs. IR). (3) When you specify GF on MCCBs with 3 poles the terminal block is automatically fitted to connect with the external neutral

CT for 3 phases 4 wires system. See terminal blocks in section 4.




ELECTRONIC PROTECTION WITH MEASUREMENT AND

DATA COMMUNICATION

Appearance

The TemBreak 2 enhanced electronic breaker
with integrated VT and CT monitors the current,
voltage, instantaneous electrical power, integrated
electrical energy and power factor of a circuit.
This breaker using the Modbus protocol allows
data such as measured values and event/fault logs
to be transmitted to an external device.

® 250A frame models have measurements and
data communication options but no LCD
window.

® Models of 400A frame and above have an LCD
window. The LCD window provides the phase
currents, line voltages (and their maximum
values), power factor, electrical power and
electrical energy. It can also provide the 1st to
19th harmonic currents for each phase.

® When a fault occurs, the cause of the fault and
the fault current are indicated on the LCD.
Data in memory is stored even if the power is
lost. You can view event or fault logs after the
power is restored.

v U Y The LCD window is

equal to the handle
frame in width; the

/)// Handle frame panel cutout can be

made easily.

|_— Panel cutout

—]
D: l/ LCD window
A

_ The Ultimate Safety Breaker



ELECTRONIC PROTECTION WITH MEASUREMENT AND
DATA COMMUNICATION

® Models of 400A frame and above are available in three LCD orientations corresponding to the installation

orientations of the breaker.

Vertical (move the handle up to ON)

(Standard orientation) Horizontal (move the handle right to ON) | Horizontal (move the handle left to ON)

g U Y

)
m
0
=
o
4
N

g
]
—
A
g
—
[
A

o L) L[]
[

A A

If the breaker is installed in a horizontal orientation, please specify "Horizontal (move the handle right to ON)"
or "Horizontal (move the handle left to ON)" when ordering. Otherwise the standard orientation "Vertical (move

the handle up to ON)" will apply.

OCR Power Supply for Electronic Protection with Measurement and
Data Communication

The XOW OCR, protection relays, requires control power.
The OCR power supply is installed on the right side of the breaker as standard.
This can also be installed separately to the breaker. Please specify when ordering.

® Specifications of OCR power supply (XOW -1)

Note (D: The permissible range of the control voltage is
85 to 110% of the rated voltage.
Please specify the rated voltage when ordering.

Note : When the OCR power supply is installed on the right side of the breaker,
the breaker cannot be equipped with a terminal block for connection to the
shunt trip device and under voltage trip device.

Note (3): XOW-2 requires a 24V DC (2W) supply.

Control voltage Note (D 100 — 120 VAC or 200 — 240 VAC
(Rated voltage)
Current consumption 2VA

Dimensions of the OCR power supply can be found in Section 6.

The Ultimate Safety Breaker T em_



I page 73

Protective function Alarm function Display
Ly TG ER Ui . . Phase rotation ) . .
Electronic Protection ﬁ]r;ct):ng\:;-::slagi;np Ground fault trip N-phase protection protection Pre-trip alarm LCD window LCD backlight
Code @
A GF NP NS PTA
AC o — — — — — —
ACN [ — ([ J — — — —
ACP [ — — — ([ J — _
<
o |ACZ ® — — — — — —
&
’Jof ACNP [ ] — [ J — ([ J — —
s
ACNZz [ ] — [ J — — — —
ACPZ ° — — — 0 — —
ACNPZ [ ] — o — [ 10} — —
A ° — — — — ° °
S| AGN ° ° ° _ _ ° °
]
o AP [ ] — — — (] [ J [ J
§ APGNS ([ ] ([ ] ([ ] [ ([ J [ J o
<
S | APCWH ° — — — ° ° °
APGNSCWH ([ ] [ ] [ ] [ ([ J [ J [ J
@ : Standard equipment O : Optional — : Not applicable

Note - @ A volt-free output contact is not available. The OCR can send the data via communication.
@ The fault sensed data is output only. The OCR can send the fault sensed data to it's upstream TemPower2 OCR.
® 24V DC only (2W)

@ GF is not available when In is 250A

Measurement/event indication

Modbus communication function

O Yes

—: Non

Note

Load current (+1%)

Present value for each phase

Among L1, L2, L3 phases, the phase having the

Present max value

highest current is subject to measurement.

Line voltage (+0.5%)

Present value of each line voltage

Present max value

Present phase voltage value for each phase

Applies to 4-pole breakers only

Electrical power (¥2%)

Present value of active power

Present value of reactive power

Present value of apparent power

Demand Electric Power
(x2%)

Demand value of active power

Demand value of reactive power

Demand value of apparent power

Max demand value of active power

Electrical energy (+2%)

Active electrical energy

Reactive electrical energy

Apparent electrical energy

ltem

Modbus line

Power Factor (+0.02%)

Present value

Communication protocol

RS-485

Communication mode

Frequency (+0.1Hz)

Present value

2-wire, half-duplex

Topology

Multi-drop bus

Trip event log

Fault current

Transmission rate

19.2 kbps max

Indication of cause

Transmission distance

1.2 km max (at 19.2 kbps)

Data format

Alarm event log

Cause of alarm, indication of operated value

Ol 0|00 0|0|0|0|O|O|0/0|0]|0|0|0|0|0] O|O

Modbus-RTU

Max number of nodes

1-31

Note: Electrical energy is stored every 2 hours and the fault current and cause of fault are stored every time a fault occurs in a flash memory.

TemBreak The Ultimate Safety Breaker




Selectivit T
ity Measurement/event indication
Function
Load current,
Zone Line voltage Electrical i icati
power,%lectrical Electrical Harmonic T2 e Communication External Test Ir)dlcatlon Control
Intertock energy, Power factor, energy pulse current SNt Eyent function display function V) Ui power supply
@ Demand electrical log log contact
power
VA W H C | Y
— ® — — [ ] [ ] ([ ] @) — — Required®
_ o _ — o [} [ J O — — Required®
_ o _ — o [} [ J O — — Required®
[ ) — — [ ] [ ] [ ] O — —_ Required®
i [ ] _ J— [ ] [ ] [ ) O - — Required®
[ ] [ ] i — [ } [ } [ ] O — —_ Required®
[ ] [ ] — — [ ] [ } [ } O — —_ Required®
] ] — — [ ] [ ] [ ] O — — Required®
_ ] — — o o — — [ J — Required
_ [ ] — — o o — — [ J — Required
— [ ] — — [ ] [ ] — — [ J [ J Required
_ [ ] — — [ ] [ ] — — [ J [ J Required
— [ ] [ ] [ ] [ ] [ J [ J @) [ J [ J Required
— [ ] o o o [ J [ J @) [ J [ J Required
M t t Modbus communication function Not
easurement/event (accuracy) O:Yes —: Non ote
Ground fault current and negative-phase current can be
Present value for each phase O . ; P
displayed depending on the specifications.
Load current : -
(#1.5%) Among .L1’ Lg, L3 phases, the phase having the highest
Present max value O current is subject to measurement and the value of the
current is displayed.
. Present value of each line voltage (@]
Line voltage o
(+1.0%) Present max value
Present phase voltage value for each phase O Applies to 4-pole breakers only.
Harmonic Present value of 3rd, 5th, 7th, ...19th .
current (¥2.5%) | harmonic current for each phase
Electrical Present value O
(+§C52|/0Cf POWET I'Demand value O
o Max demand value @) Item Modbus line
Electrical energy Electrical o Communication protocol | RS-485
(£2.5%) ectrical energy Communication mode 2-wire, half-duplex
Power factor Topology Multi-drop bus
o Present value @] =
(£5%) Transmission rate 19.2 kbps max
. Fault current (+1.5%) O Transmission distance 1.2 km max (at 19.2 kbps)
Trip event log —
Indication of cause O Data format Modbus-RTU
Alarm event log | Cause of alarm, Indication of operated value O Max number of nodes 1-31

Note: Electrical energy is stored every hour and the fault current and cause of fault are stored every time a fault occurs in a flash memory.

The Ultimate Safety Breaker TemBreak
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ELECTRONIC PROTECTION WITH MEASUREMENT AND DATA
COMMUNICATION

Time/Current Characteristic Curves

5250-NE, 5250-GE, 5250-PE, H250-NE

Tripping Time

T
A
\
[ ] [ [ |
Overlapped -
\ characteristics
N\ \
\ \\ N\ s
\E‘ NN
R VAN
\\
5
©O000

0.005

o 9
® S

0
o

o o
<3 <3
« &

o 9 9
S 38 o
¥ ® ©

1000

1500

2000

3000
4000
5000
8000

Percent Rated Current I

I = 250A; 160A; 125A; 40A Note(1)

| LTD Pick-up current Ir xin 04 | o5 | 063 [ o8 | o009 095 | 1.0
aracte No. 4
1 21 21 5 75
LT R ) at 200% x I at 600% x Ir
Standard Isd xIR 2.5 5 10
ST tsd () 0.1 [ 0.2
INST i xIR 14(Max: 13 x I) Note (2)
Ip xIr 0.8
Ot PTA to (s) 40
ption NP In xIR 1.0 Note (3)
N (s) in=tr
Note

(1) For Plug-in (PM), max. setting for /r should be less than 225A. When /,=250A, Ir should be /InX0.9 or less.
(2) f max. = 13 x In. (3) Characteristic of neutral protection ({\ vs. IN) is identical to characteristic of phase protection (tr vs. IR).




ELECTRONIC PROTECTION WITH MEASUREMENT AND
DATA COMMUNICATION

400A and Above

Applicable MCCB type

CT rated primary current ot

S400-NE, S400-GE, S400-PE, 250A
H400-NE, L400-NE 400A
E630-NE, S630-CE, S630-GE 630A
S800-NE, S800-RE, 630A
HBOONE, L800-NE 800A
S1000-SE, S1000-NE 1000A

Protective function Symbol | Setting range
Rated current (A) [ [lc] x (0.5-0.63-0.8-1.0)
Long time-delay trip Pick-up current (A) IR [I,] x (0.8-0.85-0.9-0.95-1.0)
LT * Non tripping at not more than [Ig] x 1.05
« Tripping at more than [Iz] x 1.05 and not more than [Ig] x 1.2
Time-delay (s) tr (0.5-1.25-2.5-5-10-15-20-25-30) (sec) at 600% of [Ig] 1D
Time-delay setting tolerance: +20%, +0.13s —0s
COLD/HOT — COLD/HOT
Short time-delay trip Pick-up current (A) lsq [l,] x (1-1.5-2-2.5-3-4-6-8-10-NON) @
ST Current setting tolerance: +15%
Time-delay (s) tsq 12t OFF: 0.05-0.1-0.2-0.3s (Definite time characteristic)
12t ON: 0.05-0.1-0.2-0.3s (Ramp characteristic at less than 1000% of [I],
Definite time characteristic at 1000% or more of [l,)]) ®
12t ramp characteristic - OFF/ON
Instantaneous trip Pick-up current (A) I [I,] x (2-3-4-6-8-10-12-13-14-NON)
INST Current setting tolerance: +20%
Ground fault trip Pick-up current (A) lg [lc] x (0.2-0.3-0.4-NON)
GF Current setting tolerance: +20%
Time-delay (s) iy 12t OFF: 0.1-0.2-0.3-0.4-0.8s (Definite time characteristic)
Time-delay setting tolerance: +50ms —20ms
12t ON: 0.1-0.2-0.3-0.4-0.8s (Ramp characteristic at less than 40% of [Ic1],
Definite time characteristic at 40% or more of [Ic1])
Time-delay setting tolerance: +15%, +50ms —20ms
12t ramp characteristic - OFF/ON
Mode — | IRIP/OFF ®
N-phase protection Pick-up current (A) In [lc7] X (0.4-0.5-0.63-0.8-1.0-NON)
NP * Non tripping at not more than [Iy] x 1.05
« Tripping at more than [Iy] x 1.05 and not more than [I\] x 1.2
Time-delay (s) ty Tripping at 600% of [I\] with LT time-delay [tg].
COLD/HOT — COLD/HOT
Phase rotation protection | Pick-up current (A) INs [I,] x (0.2-0.3-0.4-0.5-0.6-0.7-0.8-0.9-1.0)
NS Current setting tolerance: +10%
Time-delay (s) tns (0.4-0.8-1.2-1.6-2.0-2.4-2.8-3.2-3.6-4.0) (sec) at 150% of [I\s]
Time-delay setting tolerance: +20%, +0.13s —0s
Mode — TRIP/QOFE ®
Pre-trip alarm Pick-up current (A) Ip [I] x (0.7-0.8-0.9-1.0)
PTA Current setting tolerance: +10%
Time-delay (s) tp 5-10-15-20-40-60-80-120-160-200s more than [lp]

Time-delay setting tolerance: +10%, +0.1s —0s

Mode

AL/OFF ®

Note (D: For E630, S630, S1000, (0.5-1.25-2.5-5-10-15-16)sec.

@: For E630, S630, S1000, [I,] x (1-1.5-2-2.5-3-4-6-8-NON).

(3: For E630, S630, S1000, 800% or more [I,].

@: The max. pick-up current is set to 1300% x [Io7] for S400, H400 and L400, 1000% x [Ic7] for E630, S630 and S1000,

1200% x [Ic7] for S800, H800 and L80O0.

(®: When the short time delay trip function has been set to NON, the instantaneous trip function cannot be set to NON. When the instantaneous trip
function has been set to NON, the short time delay trip function cannot be set to NON.

(®: Selecting "OFF" disables protective functions.

Unless otherwise specified when ordering, the settings will default to those underlined in the table above.

The Ultimate Safety Breaker TemBreak



ELECTRONIC PROTECTION WITH MEASUREMENT AND
DATA COMMUNICATION

| Long time-delay and instantaneous trip | | Short time-delay trip
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ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Let-Through Peak Current Characteristics
$250-NE, 5250-GE, 5250-PE, H250-NE. 380/415/440V AC.

ange:  Tembreak 2
300 T Voltage: 34380V AC 415V AC, 440V AC
urve Type: Max.Let-through peak current
200 rawing NO: M4704¢c
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w | L —
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g 5250-PE, H250-NE(250A)
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S250-GE...up to 65kA/380-415V. 50KA/44
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Prospective short circuit current in RMS sym. (kA)

Let-Through Peak Current Characteristicss
S400-NE, S400-GE, S400-PE. 415V AC.

ange: ‘ Tembreak 2
300 oltage: 380VAC 415VA(
urve Tyte: jax Let-through peak current
200 rawing NO: M4631
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Prospective short circuit current in RMS sym. (kA)

Max. Let-through peak current(kA)

Max. Let-through peak current(kA)

Let-Through Peak Current Characteristics
$250-NE, S250-GE, S250-PE, H250-NE. 690V AC.

ange:  Tembreak 2 )
300 foltage: 34690V AC m
urve Type: Max.Letthrough peak current ()
200 rawing NO: M4703) -
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1
05
03
02

2 3 5 10 20 30 50 100 200 300
I
Prospective short circuit current in RMS sym. (kA)

Let-Through Peak Current Characteristics
S400-NE, S400-GE, S400-PE. 690V AC.

Range: Tembreak 2
300 Voltage: 3 #BI0VAC
Curve Type: Max.Letthrough peak current
200 Drawing NO: M4678
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Prospective short circuit current in RMS sym. (kA)




ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
H400-NE, L400-NE. 415V AC. E630-NE, S630-CE, S630-GE. 415V AC.

p

Range:  Tembreak 2 Range:  Tembreak2
300 t Voltage:  3$380VAC,415VAC 300 foltage:  3$380VAC,415VAC
Curve Type: Max Let-through peak current urve Type: Max.Let-through peak current
200 | Drawing NO: M4633 200 Drawing NO: M4817
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Let-Through Peak Current Characteristics
E630-NE, S630-CE, S630-GE. 690V AC.

- | Tormetac2

Curve Type: Max.Let-through peak current
200 Drawing NO: M489
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ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Let-Through Peak Current Characteristics
S800-NE, S800-RE. 415V AC.

Range:  Tembreak 2
300 Voltage:  30415VAC
Curve Type: Max Let-through peak current
200 Drawing NO: M5261
100
50

S800-NE - up to 50kA
S800-RE - up to 70kA

Max. Let-through peak current(kA)

2 3 5 10 20 30 50 100 200 300

Prospective short circuit current in RMS sym. (kA)

Let-Through Peak Current Characteristics
H800-NE, L800-NE. 415V AC.

Range:  Tembreak 2
300 Voltage: 30415VAC
Curve Type: Max.Letthrough peak current
200 Drawing NO: M5253
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Let-Through Peak Current Characteristics
S800-NE, S800-RE. 690V AC.

Range:  Tembreak 2 )
300 Voltage: 30690VAC m
Curve Type: Max Let-through peak current ()
200 Drawing NO: M5262 4
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Prospective short circuit current in RMS sym. (kA)

Let-Through Peak Current Characteristics
HB800-NE, L800-NE. 690V AC.

Range:  Tembreak 2
300 Voltage:  30690VAC
Curve Type: Max Letthrough peak current
200 Drawing NO: M5254
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ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
S1000-SE S1000-NE. 415V AC. S$1000-SE, ST000-NE. 690V AC.

Range: Tembreak 2 Range: Tembreak 2
300 Voltage: 30415VAC 300 Voltage: 30690VAC
Curve Type: Max.Let-through peak current Curve Type: Max.Let-through peak current
200 Drawing NO: M5261 200 Drawing NO: M5262
100 100
el

50 50

30 30

20 20

$1000-SE -+ up to 50kA
$1000-NE -+ up to 70kA

$1000-SE - up to 20kA

Max. Let-through peak current(kA)
Max. Let-through peak current(kA)
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Prospective short circuit current in RMS sym. (kA) Prospective short circuit current in RMS sym. (kA)




ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
$1250-SE, S1250-NE, S1250-GE. 415V AC. $1250-SE, S1250-NE, S1250-GE. 690V AC.

Range: Tembreak 2 Range: Tembreak 2

Voltage:  30415VAC 300 Voltage:  30690VAC
Curve Type: Max.Let-through peak current Curve Type: Max.Let-through peak current
200 Drawing NO: M5251 200 Drawing NO: M5252

€ NOIL1DO3S
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Prospective short circuit current in RMS sym. (kA) Prospective short circuit current in RMS sym. (kA)

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
S1600-SE, S1600-NE. 415V A S1600-SE, S1600-NE. 690V AC.

Max. Let-through peak current(kA)

Range:  Tembreak 2 Range:  Tembreak 2
300 Voltage:  30415VAC 300 Voltage: ~ 30690VAC
Curve Type: Max.et-through peak current Curve Type: Max.Let-through peak current
200 Drawing NO: M5251 200 Drawing NO: M5252
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ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Max. Let-through energy (I) (x10°A’sec)

Max. Let-through energy () (x10°A’sec)

Let-Through Energy Characteristics
$250-NE, S250-GE, S250-PE H250-NE. 380/415/440V AC.

Range: Tembreak 2
30 Voltage: 34380V AC,415V AC, 440V AG
Curve Type: Max.Let-through energy (It)
20 Drawing NO: M4696¢
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Prospective short circuit current in RMS sym. (kA)

Let-Through Energy Characteristics
S400-NE, S400-GE, S400-PE. 415V AC.

Range: Tembreak 2
30 Voltage: 3$380VAC,415VAC
Curve Type: Max.Let-through energy (It)
20 Drawing NO: M4630
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Let-Through Energy Characteristics
$250-NE, S250-GE, S250-PE H250-NE. 690V AC.

Range: Tembreak 2
30 Voltage: 34690V AC
Curve Type: Max.Let-through energy (1)
2 Drawing NO: M4695b
0
10

5

3 /

A L160-NJ,H160-NJ(160A)
L250-NJ,H250-NJ(250A,160A)
$250-NE, S250-GE(250A)

1 $250-PE, H250-NE(250A)

03
0.2
$250-PE, H250-NE...up to 20kA|
8250-NE, $250-GE...up to 7.5kA
0.1
0.05
0.03
0.02

2 3 5 10 20 30 50 100 200 300
Prospective short circuit current in RMS sym. (kA)
Let-Through Energy Characteristics
S400-NE, S400-GE, S400-PE. 690V AC.
Range: Tembreak 2
30 Voltage: 3¢690VAC
Curve Type: Max.Let-through energy ()
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ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Max. Let-through energy (It) (x10°A’sec)

Max. Let-through energy (It) (10°A’sec)

Let-Through Energy Characteristics
H400-NE, L400-NE. 415V AC.

Range: Tembreak 2
30 Voltage: 3$380VAC,415VAC
Curve Type: Max.Let-through energy (1)
2 Drawing NO: M4632
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Let-Through Energy Characteristics
E630-NE. S630-CE, S630-GE. 690V AC.

Range: Tembreak 2
30 Voltage: ~ 3¢#690VAC

Curve Type: Max.Let-through energy (I°T)
20 Drawing NO: M4820
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Prospective short circuit current in RMS sym. (kA)
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Max. Let-through Energy (1%t) (X10°A%sec)

Let-Through Energy Characteristics
E630-NE, S630-CE, S630-GE. 415V AC.

Range: Tembreak 2

30 Voltage: 3$380VAC,415VAC

Curve Type: Max.Let-through energy (I°T)
Drawing NO: M4818
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Let-Through Energy Characteristics
S800-CJ, S800-NJ, S800-RJ. 415V AC.

Range: | Tembroak2
30 Voltage: 30415VAC
Curve Type: Max.Let-through energy ()
Drawing NO: M5263
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ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Let-Through Energy Characteristics Let-Through Energy Characteristics
S800-NE, S800-RE. 415V AC. S800-NE, S800-RE. 690V AC.

Range: | Tembreak 2 Range: | Tembreak2
20 Voltage:  30415VAC 30 Voltage:  36690VAC
Curve Type: Max.Let-through energy () Curve Type: Max.Let-through energy (i)
Drawing NO: M5263 20 Drawing NO: M5264
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Max. Let-through Energy (%) (X10°A%sec)
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Prospective short circuit current in RMS sym. (kA) Prospective short circuit current in RMS sym. (kA)

Let-Through Energy Characteristics
HB800-NE, L800-NE. 415V AC.

Range:  Tembreak 2
Voltage:  30415VAC
Curve Type: Max.Let-through energy (I%t)
Drawing NO: M5255
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ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Let-Through Energy Characteristics
H800-NE, L800-NE. 690V AC.

Range:  Tembreak 2
30 Voltage:  30690VAC
Curve Type: Max.Let-through energy (1)
Drawing NO: M5256
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Prospective short circuit current in RMS sym. (kA)

Let-Through Energy Characteristics
S1000-SE, S1000-NE. 690V AC.

Range:  Tembreak 2
Voltage:  30690VAC
Curve Type: Max.Let-through energy (I)
Drawing NO: M5264
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Let-Through Energy Characteristics
S$1000-SE, ST000-NE. 415V AC.

Range:  Tembroak 2 (]

30 Voltage:  30415VAC m

Curve Type: Max Let-through energy (1) o)
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Let-Through Energy Characteristics
S$1250-SE, S1250-NE, S1250-GE. 415V AC.

Range:  Tembreak 2
300 Voltage:  32415VAC
Curve Type: Max.Let-through energy (1)
Drawing NO: M5249
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ELECTRONIC PROTECTION:
LET THROUGH CHARACTERISTICS

Let-Through Energy Characteristics Let-Through Energy Characteristics
$1250-SE, S1250-NE, S1250-GE. 690V AC. S$1600-SE, S1600-NE. 415V AC.

Range:  Tembreak 2 Range:  Tembreak 2
300 Voltage:  30690VAC 300 Voltage:  30415VAC
Curve Type: Max.Let-through energy (i) Curve Type: Max.Let-through energy ()
Drawing NO: M5250 Drawing NO: M5249
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$1250-NE - up to 25kA

$1600-SE - up to 50kA
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Prospective short circuit current in RMS sym. (kA) Prospective short circuit current in RMS sym. (kA)

Let-Through Energy Characteristics
S$1600-SE, S1600-NE. 690V AC.

Range:  Tembreak 2
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Curve Type: Max.Let-through energy (i)
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TEMBREAK 2 LITE FIXED PROTECTION

3 Pole MCCB with Fixed Characteristics 1 Pole MCCB with Fixed Characteristics

TemBreak 2 Lite MCCBs are available in 160A and 250A frame sizes. Interrupting capacities of 16kA,
25kA and 40KkA are offered in 3 and 4 poles versions. MCCBs with fixed thermal and fixed magnetic

protection characteristics offer economic solutions for electrical power distribution networks.

160A TemBreak 2 Lite MCCBs are extremely compact in size (W75 H130 D68) and offer space saving

solutions for electrical power distribution where size is critical.




TEMBREAK 2 LITE FIXED PROTECTION

. —]
]

L

Fixed Characteristic MCCB

1. I is the thermal protection element. It is fixed at ,,, the nominal current rating of
the circuit breaker, 1, should be selected to match the conductor rating.

2. I; is the tripping threshold of the magnetic short circuit protection element.

Model Type Rated current In(A) Magnetic trip current li (A)
E160 (1P) -SF 16, 20, 25, 32, 40, 50, 600
63, 80, 1000
100, 125 1500
E160 -SF 16, 20, 25, 32, 40, 50, 600
63, 80, 1000
100, 125 1500
160 1600
S160 -SCF 16, 20, 25, 32, 40, 50, 600
63, 80, 1000
100, 125 1500
160 1600
S160 -SF 16, 20, 25, 32, 40, 50, 600
63, 80, 1000
100, 125 1500
160 1600
E250 -SCF 125, 150 13 x1In
175, 200, 225 13 x1In
250 11 x In
E250 -SF 125, 150 13 x1In
175, 200, 225 13 x1In
250 11 x1In
S250 -SF 125, 150 13 x1In
175, 200, 225 13 x1In
250 11 x In

Magnetic trip tolerance +/- 20%

- TemBreak The Ultimate Safety Breaker



TEMBREAK 2 LITE FIXED PROTECTION

Time/Current Characteristic Curves Time/Current Characteristic Curves
E160-SF (Single Pole) E160-SF, S160-SCF, S160-SF
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TEMBREAK 2 LITE FIXED PROTECTION

Let-Through Peak Current Characteristics
E160-SF, S160-SCF, S160-SF. 415V AC.
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TEMBREAK 2 LITE FIXED PROTECTION

Let-Through Peak Current Characteristics Let-Through Peak Current Characteristics
E250-SCF, E250-5CJ, E250-SF, E250-SJ, S250-SF, S250-SJ.415V AC. E250-SCF, E250-SCJ, E250-SF, E250-5J,5250-SF, S250-5J.440V AC.
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TEMBREAK 2 LITE FIXED PROTECTION

Let-Through Energy Characteristics
E250-SCF, E250-SF, S250-SF.415V AC.

E Range: Temﬁeak
30— Voltage: 34380V AC,415VAC
- Curve Type: Max.Let-through energy (I°T)
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-Through Energy Characteristics
0-SCF, E250-SF, S250-SF. 440 AC.

Range:  TemBleak

Voltage: 34440V AC

Curve Type: Max.Let-through energy (I°T)
Drawing NO: M5298
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TEMBREAK 2 LITE FIXED PROTECTION

Max. Let-Through Energy Characteristics
E160-SF, S160-SCF, S160-SF. 415V AC.
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TEMBREAK 2 LITE ADJUSTABLE PROTECTION

3 Pole 160A MCCB with Adjustable Characteristics 160A MCCB Adjustment Dial

The TemBreak 2 Lite range is available in 2 frame sizes, 160A and 250A. Interrupting capacities of
16kA, 25kA and 40KA are offered in 3 and 4 pole versions. MCCBs with adjustable thermal and
magnetic protection characteristics offer bespoke solutions allowing the breaker settings to match the
load and supply characteristics.

160A TemBreak 2 Lite MCCBs are extremely compact in size (W75 H130 D68) and offer space saving
solutions for electrical power distribution where the installation size is critical. 160A TemBreak 2 Lite
models have adjustable thermal and fixed magnetic settings. 250A TemBreak 2 Lite MCCBs have
adjustable thermal and adjustable magnetic settings.

_ The Ultimate Safety Breaker



TEMBREAK 2 LITE ADJUSTABLE PROTECTION
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250A MCCB Adjusting Dials

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

I can be set between 0.63 and 1.0 times /,.

2. I is the magnetic element adjustment dial and is used to set the short circuit
tripping threshold to suit the application. It is fixed on 160A frame.

Model Type Rated current I, (A) Magnetic trip current I; (A)
E160 -SJ 25, 40 600

63, 80 1000

100, 125 1500

160 1600
S160 -SCJ 25,40 600

63, 80 1000

100, 125 1500

160 1600
S160 -SJ 25,40 600

63, 80 1000

100, 125 1500

160 1600
E250 -SCJ 100, 125, 160, 200 5-13x1In

250 5-11x1In
E250 -SJ 100, 125, 160, 200 5-13x1In

250 5-11x1In
S250 -SJ 160, 200 5-13x1In

250 5-11x1In

Magnetic trip tolerance +/-20%

The Ultimate Safety Breaker 1 em_



TEMBREAK 2 LITE ADJUSTABLE PROTECTION

Time/Current Characteristic Curves Time/Current Characteristic Curves
E160-SJ,S160-SCJ, S160-SJ E250-SCJ, E250-SJ,5250-SJ (100 ~ 200A)
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TEMBREAK 2 LITE ADJUSTABLE PROTECTION

Let-Through Peak Current Characteristics
E160-SJ, S160-SCJ, S160-SJ.415V AC.
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TEMBREAK 2 LITE ADJUSTABLE PROTECTION

Max. Let-Through Peak Current Characteristics Max. Let-Through Peak Current Characteristics
E250-SCJ, E250-SJ, S250-SJ.415V AC. $250-SJ.440V AC.
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TEMBREAK 2 LITE ADJUSTABLE PROTECTION

Max. Let-through energy (108A2%s)

Max Let-Through Energy Characteristics
E160-SJ, S160-SCJ, S160-SJ.415V AC.
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TEMBREAK 2 LITE ADJUSTABLE PROTECTION

Max. Let-Through Energy Characteristics Max. Let-Through Energy Characteristics
E250-SCJ, E250-SJ,5250-SJ). 415V AC. $250-SJ. 440V AC.
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E Range: TemBeak
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RESIDUAL (EARTH LEAKAGE) CURRENT PROTECTION

CBR Test Button, Trip Indicator, Power LED and Adjustment Dial 4 Pole CBR with Adjustable Settings

Circuit Breakers with Integral Residual Current Protection (CBRs) are the ultimate safeguards
against the hazards of earth leakage.

The TemBreak 2 CBR range is available in 2 frame sizes, 125A and 250A. Interrupting
capacities of 25kA, 36kA and 65KA are offered in 3 and 4 poles versions with adjustable
thermal and fixed magnetic protection characteristics. CBR residual current protection settings
are shown on the following page.

Residual Current Monitor and Pre Trip Module (Optional)
* Normally open alarm contact (2A, 250V AC) closes on

detection of residual current. Alarm threshold is adjustable
* Green LED indicates voltage is present
* Red LED provides visual indications of residual current
* Can be configured to provide trip + alarm or alarm only
* Remote trip terminals allow tripping by pushbutton

* Can be configured to provide voltage drop protection

The Ultimate Safety Breaker _



RESIDUAL (EARTH LEAKAGE) CURRENT PROTECTION

|An (A) is the adjustable
tripping threshold for
residual current (earth
leakage) protection. It can
be set between 30mA and
3A. Available settings are

shown below:

At (ms) is a time delay
which is introduced to the
residual current (earth
leakage) protection
characteristic. Available
settings are shown below.
It can also be set to 0
(max. actual tripping time
is 40ms) or NT (No Trip
- tripping time = 00). The
maximum breaking time
at each setting is shown in

brackets. Note that if /A¢

IR(A\) is the adjustable
tripping threshold for
overload protection. It can
be set between 0.63 and
1.0 times /. Available /,,
ratings are shown below:

/; is the tripping
threshold for
short-circuit protection.

It is fixed at the values

shown below:

is set at 30mA, At defaults
to 0.
Model  Type IAn (A) At (ms) Rated current In(A) Magnetic
trip current (A)
ZE125 -NJ 0.03,0.1,0.3,0.5,1,3 0 (40), 60 (195), 200 (365), 400 (620) |20, 32, 50, 63, 100 12 xin
700 (950), NToo 125 10 x in
78125 -NJ 0.03,0.1,0.3,0.5,1, 3 0 (40), 60 (195), 200 (365), 400 (620) |20, 32, 50, 63, 100 12 xin
700 (950), NToo 125 10 x in
ZS125 |-GJ |0.03,0.1,0.3,0.5,1,3 | 0(40), 60 (195), 200 (365), 400 (620) |20, 32, 50, 63, 100 12 xin
700 (950), NToo 125 10 x in
ZE250 -NJ 0.03, 0.1,0.3,0.5,1, 3 0 (40), 60 (195), 200 (365), 400 (620) | 160 13 xin
700 (950), NToo 250 10 x in
28250 -NJ 0.03,0.1,0.3,0.5,1,3 0 (40), 60 (195), 200 (365), 400 (620) | 160 13 xin
700 (950), NToo 250 10 X in
ZS250 |-GJ ]0.03,0.1,0.3,0.5, 1,3 | 0(40), 60 (195), 200 (365), 400 (620) | 160 13 xin
700 (950), NToo 250 10 x in

eak The Ultimate Safety Breaker



Tripping Time

Tripping Time

RESIDUAL (EARTH LEAKAGE) CURRENT PROTECTION

Time/Current Characteristic Curves Time/Current Characteristic Curves
ZE125-NJ,ZS125-NJ, Z5125-GJ, ZE250-NJ, ZS250-NJ, ZE125-NJ,Z5125-NJ,Z5125-GJ
Z5250-GJ
T
x
oo TRl
20 t «\ m
s 1\
i mmi \\A \ I " 50'125AMmax) 9'
YIREAD V4 S
D Sn N N 4
s T \ i i I N
40 - 50'125A(min) A 20'32A(max)
H B
= 10
2 8
H B PR \
= : 20'32A(min) / A\
. 1\
I
1
‘el el e o Ko o ool ol el e e sl o el e el sl sl s ZZ \ W\
05
0.4 : u
02 A
At 1 1
% I
o A
el | [ 1ot i . R
0.02 T T
] 1
2 S
0.006 : :
888 s 38RES88EF EE5 § 582888 § B E B 8 *esg s g33 3388888 % § 5§ 8 §EES

Residual Current, I1A(mA) Percentage of Rated Current, In

Time/Current Characteristic Curves Time/Current Characteristic Curves
ZE250-NJ, ZS250NJ, ZS 250-GJ, 160A ZE250-NJ, ZS250NJ, ZS 250-GJ, 250A
s .
é 2 g 2
H %
30 30
|§ \ \\ 13**\
N
H A\ :
3 \ 3
4 X 4
“ N 3
10 \\ E 10
8 N g’ 8
: E
3 N N 3
1 1
08 08
i i
02 02
o o
oo oo
0.08 \\ 0.03
oioon ois0s
e e o
"sss 88 B RS S 35888 5 § 5§ 8 BB 88888 B 88 S 588888 5 5 58 & BESE




DC PROTECTION

4 Pole 800A MCCB for use up to 1000V DC

Full Range of DC Specific MCCBs for Renewable or Critical Power Supply Applications.

The TemBreak 2 range of DC MCCB’s offers a complete range of direct current protection and switching
solutions. TemBreak 2 DC MCCBs can meet the demand for large photovoltaic (Solar Power) and UPS
(Uninterruptable Power Supply) installations.

Tembreak 2 DC MCCBs can be used in switching applications of up to 1000V DC. Current ratings
between 20A through 2500A are available in 11 frame sizes.

Models up to 1000A have adjustable overload settings and fixed instantaneous protection. MCCBs
rated between 1250A and 2500A have adjustable instantaneous protection only.

Connection of Conductors to DC Circuit Breakers

It is more difficult to interrupt DC current than AC current because DC current does not have a zero
point. Therefore for high DC voltages, 3 pole and 4 pole breakers are connected in series to ensure
breaking performance, as illustrated below. It is important that insulation distances are maintained
between the breaker and earthed metal parts to prevent electrical arcing faults.

Please refer to pages 184 - 190 for recommended distances.

TIE i £ EI |5 i | Non grounded system
i ON

OFF OFF
[T 1] L"I_l_ _? T 11 LF_
LOAD LOAD
3P Poles Connected in Series 4P Poles Connected in Series

_ak The Ultimate Safety Breaker



DC PROTECTION

0.63 °®

IR (x1y)

1.
‘0.8
Adjustable
Thermal
Fixed
() Magnetic
1

I; (kA) g2
5 o
L Adjustable
Magnetic
Only

o

MCCBs up to 800A

MCCBs rated between 1250A and 2500A

1. I is the thermal element adjustment dial and is used to set the rated current to match the conductor rating,

I can be set between 0.63 and 1.0 times 7,

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

I can be set between 4000A and 8000A. Graduations are shown below.

Rated Current

Magnetic trip current (A)

(A) Scale 8 71 6.3 5 4
(A) 8000 7100 6300 5000 4000
Model Type Rated current In(A) Thermal Protection 3P 4P  Magnetic trip current (A)
S160 -SD 25, 32, 40 adjustable thermal . - |750 (+/- 20%)
63, 80 adjustable thermal . - 1220 (+/- 20%)
100, 125 adjustable thermal . - | 1940 (+/- 20%)
160 adjustable thermal . - |2070 (+/- 20%)
S160 -GD 25, 32, 40 adjustable thermal . - |750 (+/- 20%)
63, 80 adjustable thermal . - 11220 (+/- 20%)
100,125 adjustable thermal . - |1940 (+/- 20%)
160 adjustable thermal . - 12070 (+/- 20%)
S250 -SD 100, 125, 160, 200 adjustable thermal . - |13xIn (+/- 20%)
250 adjustable thermal . - 11 xIn (+/- 20%)
S250 -GD 100, 125, 160, 200 adjustable thermal . - |13xIn (+/- 20%)
250 adjustable thermal . - |MxiIn (+/- 20%)
S400 -ND 250, 400 adjustable thermal . - |[12xIn (+/- 20%)
PVS400 -NDH 250, 400 adjustable thermal - . |[8xIn (+/- 20%)
PVS400 -NDL 250, 400 adjustable thermal . - 8 xIn (+/- 20%)
PVS400 -NDL 250, 400 adjustable thermal - . 12 x In (+/- 20%)
S800 -ND 630, 800 adjustable thermal . - |10xIn (+/- 20%)
PVS800 -NDL 630, 800 adjustable thermal - . |3500 (+/- 20%)
PVS800 -NDH 630, 800 adjustable thermal - . |3500 (+/- 20%)
S1000 -ND 1000 fixed thermal . - | 8000 (+/- 20%)
XS1250 ND 1250 instantaneous only . - | 4000 - 8000 (+/- 25%)
XS1600 ND 1600 instantaneous only . - | 4000 - 8000 (+/- 25%)
XS2000 ND 2000 instantaneous only . - | 4000 - 8000 (+/- 25%)
XS2500 ND 2500 instantaneous only . - |4000 - 8000 (+/- 25%)

The Ultimate Safety Breaker TemBreak -




DC PROTECTION

Time/Current Characteristic Curves

5160-SD, 5160-GD

Fhour |

’
Al

minute
o 3

Tripping Time
[o>]
7

2 Min. N

N | [2A

0.04
0.02

0.01

R —— e SO A1
o
IS )

0.005

o oocoo o o
o o o OO0 O 9O
N M T W0 ~ O

2

1500
2000
3000
4000
5000
8000

Percent Rated Current

Time/Current Characteristic Curves

$250-SD, $250-GD, (250A)

Fhour->
- Nw

minute
=

250A(Min) N

Tripping Time
[=>]
/
I

0.06

0.04

0.02

0.01

L —YsTe 13T |
o o
= N

0.005 sss = 8
=4

100
125
200

o o
™ < W0~

1500
2000
3000
4000
5000
8000

Percent Rated Current

Time/Current Characteristic Curves
$250-SD, S250 GD (100-200A)

Tripping Time

0.06
0.04

0.02
0.01
0.005

Itimate Safety Breaker

\ ‘\ 100-200A(Max)
N[/
AN
X X
N
\\ DA
X D\
£
. N
| 100-200A(Min) \\
\\
(=2 Yol o o oo O o (=N ] o oo o
o N o o OO O o o O o O o o
T S ese 2 2l 8323 3
Percent Rated Current



DC PROTECTION

Time/Current Characteristic Curves Time/Current Characteristic Curves
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APPLICATION DATA

Frame Reference

TB2 Lite 160

TB2 Lite 250

Max. In (A) of Frame 160

TEMBREAK 2
MOULDED CASE
CIRCUIT
BREAKERS

TEMBREAK 2
CIRCUIT
BREAKERS WITH
lcu = 70KA AT
690V Ac

TEMBREAK 2
CIRCUIT
BREAKERS
FOR

1000V Ac

Icu = 30KA
@ 800V AC

TEMBREAK 2 LITE
SPACE SAVING,
MONEY SAVING
MOULDED

CASE CIRCUIT
BREAKERS

TEMBREAK 2
CIRCUIT
BREAKERS WITH
INTEGRAL
RESIDUAL
CURRENT
PROTECTION
(CBR)

CIRCUIT
BREAKERS AND
SWITCH-
DISCONNECTORS
FOR USE ABOVE
250V DC

SWITCH
DISCONNECTORS

S$160-SN

250

S§250-SN

L125-PJ

L400-PE

TB2 E/S 630

630

VS125-NJ VS250-NJ XV400NE®
VE400-NE

ZE125-NJ ZE250-NJ

ZS125-NJ ZS250-NJ

ZS125-GJ

S125-NN

7S250-GJ

S250-NN

S400-NN




TB2 H/L 800 TB2 1000 TB2 1250 TB2 1600 TB 3200
800 1000 1250 1600 3200

L800-PE

XV630PE® XV1250NE®
XV800PEQ®

€ NOILO3S |SLN3ILNOD

XS2000-NN®
XS2500-NN®

S800-NN S$1250-NN S1600-NN

®Tembreak 1. Frame sizes vary from Tembreak2. The Ultima_



DISCRIMINATION

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 fulfilled up to the

prospective short-circuit current, but to a lesser value, termed the selectivity

limit current (/).

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,
I, is shown in the box.

_ The Ultimate Safety Breaker

upstream
circuit
breaker

downstream
circuit
breaker

\

fault
current




Downstream MCCB

DISCRIMINATION

Discrimination Tables According To IEC 60947-2, Annex A, At 400V AC

Upstream ACB

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

22 &|8 & 5|8 £ |8 |8 & |8|2/8 3

S5 5|5 58 5/5 § S8 8|8 g /5|28 /¢ 8

14 14 o 14 o 14 14 o o o 14 o o o 14 14 14

< < < < < < < < < < < < < < < < <

65kA 65kA 80kA 65kA 80kA 100kA 65kA 80kA 100A 85kA 100kA 85kA 100kA 100kA 120kA 120kA 135kA

S125NJ T T T T T T T T T T T T T T T T T
$125GJ T T T T T T T T T T T T T T T T T
S160NJ T T T T T T T T T T T T T T T T T
$160GJ T T T T T T T T T T T T T T T T T
S250NJ T T T T T T T T T T T T T T T T T
$250GJ T T T T T T T T T T T T T T T T T
H125NJ T T T T T T T T T T T T T T T T T
L125NJ T T T T T T T T T T T T T T T T T
S250PE T T T T T T T T T T T T T T T T T
H250NJ T T T T T T T T T T T T T T T T T
L250NJ T T T T T T T T T T T T T T T T T
E400NJ T T T T T T T T T T T T T T T T T
S400CJ T T T T T T T T T T T T T T T T T
S400NJ T T T T T T T T T T T T T T T T T
S400NE T T T T T T T T T T T T T T T T T
S400GJ T T T T T T T T T T T T T T T T T
S400GE T T T T T T T T T T T T T T T T T
S400PJ T T T T T T T T T T T T T T T T T
S400PE T T T T T T T T T T T T T T T T T
E630NE T T T T T T T T T T T T T T T T T
S630CE T T T T T T T T T T T T T T T T T
S630GE T T T T T T T T T T T T T T T T T
H400NE T T T T T T T T T T
L400NE T T T T T T T T T T
$800-CJ T T T T T T T T T T T T T T T T T
S800-NJ T T T T T T T T T T T T T T T T T
S$800-RJ T T T T T T T T T T T T T T T T T
S800-NE T T T T T T T T T T T T T T T T T
S800-RE T T T T T T T T T T T T T T T T T
$1000-SE - T T T T T T T T T T T T T T T T
S$1000-NE - T T T T T T T T T T T T T T T T
H800-NE T T T T T T T T T T T T T T T T T
L800-NE T T T T T T T T T T T T T T T T T
S$1250-SE I - T T T T T T T T T T T T T T T T
S$1250-NE (1] .\ - T T T T T T T T T T T T T T T T
$1250-GE 1|7 - T T T T T T T T T T T T T T T T
TB2 S$1600-SE IV - - - T T T T T T T T T T T T T T
1600 100kA - - - T T T T T T T T T T T T T T

Notes: 1. All ACB’s have i set at NON, MCR ON. 3. External relay can be used - Contact Terasaki for further details.
2. Assuming ACB time settings are greater than MCCB. 4. T= total discrimination.
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DISCRIMINATION

Discrimination Tables According To IEC 60947-2, Annex A, At 400V AC

S$125-NJ
$125-GJ

Upstream MCCB

S160-NJ
$160-GJ
$250-NJ
S$250-GJ

H125-NJ
H160-NJ
S$250-NE
S$250-GE
H250-NJ
S$250-PE
H250-NE

E400-NJ
$400-CJ
S400-NJ
S400-NE
S400-GJ
S400-GE
S400-PJ
S400-PE
E630-NE
S630-CE
S630-GE

Downstream MCCB

S800-CJ
S800-NJ
S800-RJ
S800-NE
S800-RE

250A 400A 630A 800A 1000A  1250A  1600A
65 70 125 50 70 85 125 200 36 50 70 50 70 125 200 50 70 50 70 100 50 100
KA kA kA KA kA kA KA kA kA kA kA kA kA kA kA kA kA kA kA kA kA kA
T|T|T|T|T|T|T|T T|T|T|T T|T|T|T|T
T|T|T|T|T|T|T|T|T|[T|T|T|60 T|T|T|T|T|T|T|[T|T
-]l T T|T|T|T T|{T|T|T|T
|- -|T|T|T|{T|T|T|T|T |33 |T|T|T|5|T| T T[T|T
- -lTT T T T T T|T|T|T|T|T|T|T|T|T|T|[T|T
|- -|T|T|T|{T|T|T|T|T |33 |T|T|T|5|T| T T[T|T
TiTt|T|T|Tt|[T|T|T|T|[T|T|T|T|T|[T|T|T[T|T|70] T]|85
-l -] -|T|T|T|T|T|T|T|T|T|T|T|T|T|70T|85
-l - - T T T T T T T|T|T|T|T|T|T|[T|T
-l -l T T T T T T T T|T|T|T|T|T|[T|T
-l -] T T|T|T|T|T|T|T|T|T|T|T|70T|85
-l - - T T T|T|(T|T|T|T|T|T|T|70[T|T
-l - -] T|T|T|T|T|T|T|T|T|T|T|T|70|T|85
-l -l -l -] 000 T|T|T|T|T|T|[T|T|T|[T|T
e R e e e A 101010 |25 (25|25 25(30(30| T | T|T|T
-l -|-]-]-]-]-]-]10/10|10|25|25|25|25|30|30|36|36(36| T|T
-l -|-]-]-]-]-]|-]10|10|10|25|25|25|25|30|30|36|36|36 T
-l -|-|-]-]-]-|-|10|10|10|25| 25|25 25| 30|30|36|36|36| T|50
-|-]-|-|-]-]-]|-|10[10]|10|25|25 25|25/ 30| 30| 36|36 36 T|50
-|-]-|-|-]-]-]|-|10[10]|10|25|25 25|25/ 30| 30| 36|36 36 T|50
-l -] -|-|-]-]-]|-|10[10|10|25|25 25|25/ 30| 30| 36|36 36 T|50
e e e e e B e e e e e e A AR B I I A
S T e e e e e e e e e e N B AR R I - i ¢
sl - - - - - - - -|%8| 36|36 T|50
-l -]-1-1-]-]-]-]10]10]10]|36|36]25[25] T|50] T|T|70] T |50
e N e e O e e I e e i B e B B B A e N - O
e N e B e O e B e e e B B e B e N e B - R
e N e e e e T e e e e B e e R B A S B T R
e N e e e e e e e e e B e N I R R I A - A
e N e B R T e e T e e O T e e e e I B T R

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

2. Is expressed in kA.
3. T= Total Selectivity
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Downstream MCB Type

Downstream MCB Type

DISCRIMINATION

Discrimination Tables According To IEC 60947-2, Annex A, At 400V AC

Upstream MCCB Type

$125-GJ (65kA) $400-PJ (85kA)

$125-NJ (36kA) S400-GJ (70kA)

$400-NJ (50kA)

$160-GJ (65kA) $250-GJ (65kA) | S400-CJ (36kA)

o 0 S160-NJ (36kA) 5250-NJ (36kA) | E400-NJ (25kA)

E 3 50A 63A 100A 200A 250A 250A 400A
8 o T T
:_ 4 10A 260 420 T T T T 260 420 T T T T T T T T T
g 2 16A 260 420 650 T T T 260 420 650 T T T T T T T T
8 £ 20A 260 420 650 T T T 260 420 650 1000 T T T T T T T
= g 25A 260 420 650 1000 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 T T T T
40A 260 420 650 1000 1500 2000 | 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 T T T T
63A 260 420 650 1000 1500 2000 | 260 420 650 1000 1500 2000 3000 | 2600 T T T

Notes: 1. This rating is not available for $160-GJ.
2. Is is expressed in A.
3. T = Total selectivity.

Discrimination Tables According To IEC 60947-2, Annex A, At 400V AC

Upstream MCCB Type

$160-SJ (40KA)
$160-SCJ (25kA)
E160-SJ (16kA)

$250-5J (40kA)
E250-SJ (25KA)
E250-SCJ (16kA)

125A 160A 200A 250A

TD3 M06, TD3 M15
MCBs Type B, C & D

9000 T
50A - - 1500 1500 2500 2500 3000 7000 8000 9000 T
63A - - - 1500 2500 2500 3000 6000 7000 8000 9000

Notes: 1. Is is expressed in A.
2. T = Total selectivity.




CASCADE

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

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.

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.

_eak The Ultimate Safety Breaker



CASCADE

Cascade Tables According to IEC 60947-2. Annex A, At 400V AC

S125NJ
$125GJ
H125NJ

S160NJ
S$160GJ
H160NJ
S250NJ
S$250GJ
S250PE
H250NJ

Downstream MCCB

Notes:

S125NJ
$125GJ
H125NJ

S160NJ
S$160GJ
H160NJ
S250NJ
S$250GJ
S250PE
H250NJ

Downstream MCCB

E400NJ
$400CJ
S400NJ
S400GJ
S400PJ

Breaking Capacity

36kA
65kA
125kA

36kA
65kA
125kA
36kA
65kA
70kA
125kA

Breaking

Capacity
36kA
65kA
125kA

1. Cascade fault level limit is expressed in kA.

Upstream MCCB

36kA 65kA 125kA 200kA 36kA 65kA 125kA 200kA 36kA 65kA 70kA 125kA

- - | 125 | 150 | - - | 125 | 150| - - | 70 |125 | 150
. . - | 200 | - . - | 200 - . . - | 200
- - - - - |65 | 8 | 125| - | 65 | 65 | 85 | 125
- - - - - - | 125 | 150 - - | 70 | 125 | 150
- - - - - - - | 200 - - - - | 200
. . . . . - . -| - |65 | 65 | 85 |125
- - - - - - - - - - | 70 | 125 | 150
- - - - - - - B . - | 125 | 150
- . - . . - . -] . . - | 200

Upstream MCCB

36kA
65kA
125kA
36kA
65kA
70kA
125kA

25kA
36kA
50kA
70kA
85kA

w
3|2L13828| LY L |8 8 3|2 Ly 82|28 2 ¢ 8t
e|88|8ggg| 8| 8|3 | 3|8 |/S|88/188/8/8/s|s|Q|2|2|8|¢8
T ¥I¥¥I9|¥F | X | S |0 | 0|0 | ® Xe| 2| o | 2|2 Y| Y|y L
O ODNOHODOD | T | 2| W| 0| |0 0n0n TGl mlolonlonlonlo
36kA 50kA 125kA 200kA 125kA 200kA 50kA
- | -|70|85|125/150| - | - |70| | - |70 - | | - | | | - | -] -
S 1 ) S A A A A A A A A AR AN A A A
- | 50| 65|65|85|125| - | 50| 65| -|50| 70| 50| 5050 | 70| -| - | - | - | -
- | -|70|85|125/150| - | - |70| -| - | 70|70 | 70| - |70| | -| -| -| -
e 1 1170 ) S A A A A A A A A A A R O I
- | 50| 65|65 |85|125| - | 50| 65| -|50| 70|50 | 50|50 | 70| | -| - | -| -
.| -|70|85|125/150| - | - |70 -| -] 70|70 | 7] - |70 -| -] -] |-
| - - - 125|150 - | - | - | | -| -|85|85| - | | | | | -] -
B e I ) S A A A A A AR AY-":1 A A A A A A
36 | 36| 50 50 65 8 | 36| 36| 50 30 36| 50 36 | 36| 36 36| 36| 36| 36| 36 36
- 50| 65|65 | 70 | 100 - | 50 | 65 - | 50| 70| 50 | 50| 50 | 50 | 50| 50 | 50 | 50 | 50
- - | 70|70 | 8 | 125| - - | 70 - - 70,70 | 70 - | 70 - | 70| 70| - 70
- - - | 85 |125|150| - - - - - - |8 | 8| - - - - - - | 85
- - - - 1125|150 - - - - - - - - - - - - - - -

Notes: 1. Cascade fault level limit is expressed in kA.
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CASCADE

Cascade Tables According To IEC 60947-2, Annex A, At 400V AC

Downstream MCB

S125NJ (36kA)

$125GJ (65kA)

S160NJ (36kA)

Upstream MCCB

$160GJ (65kA)

S250NJ (36kA)

$250GJ (65kA)

12 12 10 10 10 10
12 12 10 10 10 10
12 12 10 10 10 10

Notes: 1. Cascade fault level limit is expressed in kA.

o0
(5}
=
=
©
£
(2]
c
3
o
(=]

S125NJ (36kA)

$125GJ (65kA)

Upstream MCCB

S160NJ (36kA)

$160GJ (65kA)

S250NJ (36kA)

$250GJ (65kA)

Notes: 1. Cascade fault level limit is expressed in kA.
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CASCADE

Cascade Tables According To IEC 60947-2, Annex A, At 400V AC

Upstream MCCB Type

$160-SCJ (25kA) $160-SJ (40KA)
80A 100A 125A 160A 25A 40A  63A  80A  100A 125A  160A

3 6A 14 14 14 14 14 14 14 14 14 14 14 14 14 14
&= 10A 14 14 14 14 14 14 14 14 14 14 14 14 14 14
© 33 16A 14 14 14 14 14 14 14 14 14 14 14 14 14 14
] gd 20A 14 14 14 14 14 14 14 14 14 14 14 14 14 14
; ) g 25A - 14 14 14 14 14 14 - 14 14 14 14 14 14
[®] E,Z‘ 32A - 14 14 14 14 14 14 - 14 14 14 14 14 14
= 2 40A - - 14 14 14 14 14 - - 14 14 14 14 14
§ = 50A - - 14 14 14 14 14 - - 14 14 14 14 14
-‘m: 63A - - - 14 14 14 14 - - - 14 14 14 14
g = (7. 25 25 25 25 20 20 20 40 40 40 40 30 30 25
2 = 10A 25 25 25 25 20 20 20 40 40 40 40 30 30 25
!:g 16A 25 25 25 25 20 20 20 40 40 40 40 30 30 25
@ o 20A 25 25 25 25 20 20 20 40 40 40 40 30 30 25
g o 25A - 25 25 25 20 20 20 - 40 40 40 30 30 25
=¥y 32A - 25 25 25 20 20 20 - 40 40 40 30 30 25
= 40A - - 25 25 20 20 20 - - 40 40 30 30 25
a 50A - - 25 25 20 20 20 - - 40 40 30 30 25
i 63A - - - 25 20 20 20 - - - 40 30 30 25

Notes: 1. Cascade fault level limit is expressed in kA.

Upstream MCCB Type

E250-SJ (25kA) $250-SJ (40KA)
100A 125A 160A 200A 250A 100A 125A  160A 200A  250A
g W 10 10