


Susol Low voltage
circuit breakers

w
S
O
X
s
D
S
S
=
>
O
=
o
B
>
S
=
o
>
=
(S
|
[=)
[%2)
>
w

Super Solution



Overview A-1
Main characteristics A-2
Accessories A-3
Technical information A-4
Mounting & connection A-5

Characteristics curves

- Contents;

Dimensions




Super Solution

For power distribution
High breaking capacity

Optimum coordination technique (Cascading & discrimination)
Powerful engineering tools

For protection of motor & its control device
Optimal overload protection
Guaranteed Short Circuit Current Ratings

For controlling and disconnecting circuits

For extensive applications
Wide range of optimized auxiliaries and accessories




Global Leading Products




Susol

Beyond the'lir

IfS...

The circuit breaker will supply more stable,
reliable, upgraded systems to customer
with high breaking capacity.




Susol UL TD and TS series

m Simplified productrange ® Standards
* AF: 125AF 250AF 400AF 800AF  World class with UL489
* Ampere Range: 15A~800A ) )
® Variable accessories
Electrical auxiliaries
Extended rotary handle
Flange handle
Locking devices

®m High performance

* Ultimate breaking capacity (kA rms)
lcu: Max 65kA @480VAC

® Various trip units

FTU: Fixed thermal & Magnetic unit

ATU: Adjustable thermal & Magnetic unit
FMU: Adjustable thermal, Fixed magnetic unit
MCS: Molded Case Switch



MCCE

& Moclals in 4 Frarrias

Susol TD and TS circuit breakers
are rated from 15 through 800

amperes and are available in four
frame sizes.
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UL 489 Listed
Circuit Breakers Family TD/ TS

65kA at 480VAC / 8 models in 4 frames

TD125U

In 15~125A
lcu: 35KA(NU), 65KA(HU)
90(W) x 164(H) x 86mm(D)




Enhanced high performance
N Type - 35kA, H Type - 65kA

Maximum breaking capacity for all Ampere Frame is 65kA at 480VAC.

| 65kA TS800HU

B 35kA g
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TS400HU 0
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TS250HU I

TD125HU 800A
400A
250A

125A

65kA 35kA
High available fault current at 480V (kA)

TS800U
In 500~800A
lcu: 35KA(NU), 65kA(HU)
TS400U 210(W) x 428(H) x 135mm(D)
In 300~400A
TS250U Icu: 35KA(NU), 65kA(HU)

140(W) x 292(H) x 110mm(D)
In 150~250A

lcu: 35kA(NU), 65kA(HU)
105(W) x 178(H) x 86mm(D)




Simplicity & Flexibility

Various kinds of accessories for user convenience

Internal auxiliaries (AX, AL, SHT, UVT) are the same for all frame size. And trip units, Handles,

Locking devices are the same for a given frame size.

Alarm Switch
i—‘ﬁ’ (AL)

Auxiliary Switch
{5 (AX)

ST Shunt Trip
=4 (SHT)
ST

MEST Undervoltage trip
= (UVT)
=0



1 Circuit breaker

2 Hange handle
(Cable operating handle)

3 Extended rotary handle

4 Locking devices
(Removable, Fixed, PL, PHL)

5 Mechanical interlock device
(MIT)

6 Accessories device
(AL, AX, UVT, SHT)
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B Simplicity

The range of internal accessories of TD & TS series circuit breakers is
characterized by common use regardless of frame size and is allowing
reduction of stocks.



Internal accessories

Common use to all Susol TD and TS circuit

breakers

Electrical auxiliaries that are installed internally are

common from 15A to 800A.

Alarm Switch (AL)

Alarm switches offer provisions for
immediate audio or visual indication of a
tripped breaker due to overload, short-
circuit, operation of shunt trip, or
undervoltage trip conditions, operation of
push button.

They are particularly useful in automated
plants where operators must be signaled

Auxiliary Switch (AX)

Auxiliary switch is for applications
requiring remote “ON” and “OFF”
indication. Each switch contains two
contacts having a common connection.

Undervoltage trip (UVT)

The undervoltage trip automatically
opens a circuit breaker when voltage
drops to a value ranging between 35%
to 70% of the line voltage. The
operation is instantaneous, and the

Shunt Trip (SHT)

The shunt trip opens the mechanism in
response to an externally applied
voltage signal. LS shunt trips include

about changes in the electrical
distribution system. This switch features a
closed contact when the circuit breaker is
tripped automatically. In other words, this
switch does not function when the
breaker is operated manually. Its contact
is open when the circuit breaker is reset.

One is open and the other closed when
the circuit breaker is open, and vice-
versa.

circuit breaker cannot be reclosed until
the voltage returns to 85% of line
voltage. Continuously energized, the
undervoltage trip must be operating be
fore the circuit breaker can be closed.

coil clearing contacts that automatically
clear the signal circuit when the
mechanism has tripped.




CC B External accessories

Wide range of external accessories provides convenient solution for

easy installation.

B Convenience




External accessories

Extended rotary handle

There are 3 types of length

12/16/24inch

UL50 type 1, 3(R), 12 and 4(X) option available

Flange handle (Cable operating handle)
There are 4 types of length

36/48/60/72inch at each AF

UL50 type 1, 3(R), 12 and 4(X) option available

Locking device
* Fixed padlock
* Removable padlock

Mechanical interlocking device
Interlocks prevent connection to both sources
at the same time, even momentarily.




Susol UI_ MCCB Main characteristics

B Susol series circuit breakers
are suitable for

* Protection of power distribution
« Controlling and disconnecting circuits
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B Optimum technical support for seess
(Cascading, Discrimination, Type 2 coordination) *
* Selecting economical protection system - -
it 4=

* Quarantee safety of the installation
* Reducing the stress on components and damage
* Guarantee service continuity

* Certificate under process



_._m E_ni m . “







Susol

TD & TS MCCB Index

A-1. Overview

Range of SUSOI PrOQUCES i A1l
Overview of TD/TS family - A-1-3
Marking and configuration -« A-15
OVEIVIEW OF tHD UNILS o A7
SWItChiNG MECANISM i A1-8
Degree Of PrOtECtiON - A-1-9




Range of Susol products

Susol

250AF

Susol TD circuit breakers ‘

For power
distribution
TD125U
Thermal magnetic trip unit
FTU (Fixed thermal, Fixed magnetic trip unit)
FMU (Adjustable thermal, Fixed magnetic trip unit)
Susol TS circuit breakers
For power
distribution TS250U
Thermal magnetic trip unit
FTU (Fixed thermal, Fixed magnetic trip unit)
FMU (Adjustable thermal, Fixed magnetic trip unit)
ATU (Adjustable thermal, Adjustable magnetic trip unit)
Susol switch-disconnectors
Molded Case
Switch
TS125U TS250U
Molded case switch unit
MCS (Molded Case Switch)




Range of Susol products

| Susol

400AF

For power
distribution
Susol TS circuit breakers
For power
distribution TS400U TS800U
Thermal magnetic trip unit
FTU (Fixed thermal, Fixed magnetic trip unit)
FMU (Adjustable thermal, Fixed magnetic trip unit)
ATU (Adjustable thermal, Adjustable magnetic trip unit)
Susol switch-disconnectors
Molded Case
Switch
TS400U TS800U
Molded case switch unit
MCS (Molded Case Switch)

A-1-2




Overview of TD/TS family

Susol
TD series
TD125U
Frame size [AF] 125
Rated current In [A] 15, 20, 30, 40, 50, 60, 80, 100, 125
No. of Poles 2,3
Rated operational voltage, Ue AC V] 600
UL interrupting rating [kA] NU HU
AC 50/60Hz 120V 50 100
240 V 50 100
480 V 35 65
600 V 10 14
Reference standard UL 489
Trip unit (Thermal-Magnetic)
e Fixed-thermal, Fixed-magnetic FTU °
e Adjustable-thermal, Fixed-magnetic FMU °
e Adjustable-thermal, Adjustable-magnetic (3Pole) ATU -
e Molded Case Switch MCS °
Variable accessories
AX °
AL °
SHT .
UvT °
Extended rotary handle °
Flange handle °
Locking devices (Removable, Fixed) °
Mechanical interlock device °
Mechanical life [operations] 4,000
Electrical life @600V AC [operations] 4,000
Weight 3-Pole [lbs/kg] 2.65/1.2
Basic dimension, Wx Hx D 3-Pole [inch/m] 3.54x 6.46x 3.39/0.90x 1.64x 0.86

A-1-3




Overview of TD/TS family

Susol
TS series
TS250U TS400U TS800U
250 400 800
150, 160, 175, 200, 225, 250 300, 350, 400 500, 600, 700, 800
2,3 2,3 2,3
600 600 600
NU HU NU HU NU HU
50 100 50 100 50 100
35 65 35 65 35 65
10 18 14 20 18 25
UL 489 UL 489 UL 489
o o o
o o o
° (392) ° (30) ° (39)
o o o
o o o
o o o
o o o
o o o
o o o
o o o
o o o
o o o
5,000 5,000 3,000
1,000 1,000 500
4.19/1.9 12.57/5.7 29.98/13.6
4.13x 7.01x 3.39/1.05x 1.78x 0.86 5.51x 11.50x 4.33/1.40x 2.92x 1.10 8.27x 16.85x 5.31/2.10x 4.28x 1.35

A-1-4




Marking and configuration

Susol |

Rated frequency Standard Manufacturer Utilization category UL listed number

Terminal Information

TS 250N
i s
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PSS g

Il i e il i
AR0K Ihid,
B L)
SR
1 Fomi

Cu i!-lu-J-:'l:
LT Typs

L edmrral farmw

@ ==

A-1-5




Marking and configuration

| Susol

Model (Rating and breaking capacity)

e TS: Series

» 250: Max. Ampere rating
¢ NU: Normal (Standard)
e HU: High

Standardized characteristics:
¢ Ui: Rated insulation voltage

¢ Uimp: Impulse withstand voltage
¢ Ue: Rated operational voltage

Interrupt Capacity:

Product: Molded Case Circuit Breaker

Upstream connections

Fixing hole
Certificate plate

Indication of closed (I/ON) position

Brand name

Operating handle

Indication of open (O/OFF) position
Company logo

"push to trip" button

Trip

Fixing hole

Downstream connections

NU

HU

NU

HU

240V

480V

600V

125AF 250AF 400AF 800AF
TD125NU TS250NU TS400NU TS800NU
TD125HU TS250HU TS400HU TS800HU
50kA 50kA 50kA 50kA
100kA 100kA 100kA 100kA
125AF 250AF 400AF 800AF

NU HU NU HU NU HU NU HU

50 100 50 100 50 100 50 100

35 65 35 65 35 65 35 65

10 14 10 18 14 20 18 25

A-1-6




Overview of trip units

Susol

On TD125U to TS800U circuit breakers, the It is therefore easy to change the protection of
thermal-magnetic trip units are interchangeable a given circuit following a modification in an
and may be rapidly fitted to the circuit uninstallation.

breakers.

Ampere ratings

MCCB frame type Rated current, In[A]
Thermal magnetic release
S MCS
Type of trip unit FTU FMU ATU
15, 20, 30, 40, 50, 40, 50, 60, 80,
TD125U - 125
60, 80, 100, 125 100, 125
150, 160, 175,
TS250U 160, 200, 250 160, 200, 250 250
200, 225, 250
TS400U 300, 350, 400 300, 400 300, 400 400
TS800U 500, 600, 700, 800 500, 600, 800 500, 600, 800 800

Types of trip units

FTU ¢ Fixed thermal, Fixed magnetic

FMU * Adjustable thermal, Fixed magnetic

ATU * Adjustable thermal, Adjustable magnetic
MCS * Molded case switch

A-1-7




Switching mechanism

| Susol

Double contactor structure

Op“m 1z€ ON position

Repulsion force « Unvarying contact force regardless of

Shape of contactor over travel

¢ Induce easily the arc mobility to grid ) Opt_an_speed of moving contact is rap_id by
direction g{)tll]rgllzed cam curve regardless of trip

. ?:rglntgigorredeploy the arc from moving . Ft?nction of trip free

« Prevent contact tip from erosion

Optimized
Open speed & contact force cam curve
I Unvarying
S contact
w
) - Angle
Fig. 3 “ON* position
OFF position

» Push to trip in OFF position

* Reset pin moment < Main spring moment

« Stability of endurance

600.0,

500.0)

400.0}

300.0 \
200.0 \

100.0

Fig. 4 “OFF* position

—

Stress Amplitude (MPa)

00
0.00E+00 4.00E+06 3.00E+06 1.20E+07 1.60E+07 2.00E+07
Life

TRIP position

« Enables tripping mechanically from
outside, for confirming the operation of
the accessory switches and the manual
resetting function

Fig. 5 “TRIP“ position

A-1-8




Degree of protection

Susol

A-1-9

The table indicates the degrees of protection
guaranteed by Susol TD and TS circuit-
breakers according to several type of
installation. Basically, the fixed parts are
always preset with NEMA degree of protection.

Type Degree of protection

NEMA degree of protection can be obtained
with the circuit-breaker installed in a
switchboard fitted with an extended rotary
handle operating mechanism transmitted on
the compartment door.

Protection of

NEMA persons against
type access to hazardo

us parts with:

1, 3R,12
Extended rotary There are 3 types Alluminum bar
handle of length 4X
Flange handle There are 4 types 1,3R,12 Wire
(Cable operating handle) | of length 4X




A-7. Main characteristics

MCCBs for power distribution

Thermal magnetic trip

overview
FTUEMUforTDI25U
FTU,FMUfor TS250U, ATUfor 72500~~~
FTUEMU, ATUforTS400U
FTU.EMU, ATUforTS800U

A-2-3
A-2-5
A-2-8
A-2-11
A-2-14

A-2-17

Susol

TD & TS MCCB Index




MCCBs for power distribution

Susol
TD series
TD125U
Frame size [AF] 125
No. of Poles 2,3
Maximum voltage ratings [V AC] 600
Switch ampere ratings [A] 125
Magnetic override [A] 1250
Short circuit NU HU
withstand ratings 120V AC 50 100
240V AC 50 100
480V AC 35 65
600V AC 10 14
Catalog number of wire connector LSCAl

A-2-1




MCCBs for power distribution

| Susol
TS series
TS250U TS400U TS800U
250 400 800
2,3
600 600
250 400 800
2500 4000 8000
NU HU NU HU NU HU
50 100 50 100 50 100
35 65 35 65 35 65
10 18 14 20 10 25
LSCA2 LSCA4 LSCAS

A-2-2




MCCBs for power distribution

Susol
Thermal magnetic trip
Overview
Susol TD & TS series circuit breakers can be  « Built-in trip units for TD series upto 125A
installed with thermal magnetic trip units. * Interchangeable trip units for TS series upto
And, there are two kinds of trip units according 800A
to way of installation as follows.
Function
Protection of power distribution
» Overload protection: Thermal protection with » Short-circuit protection: Magnetic protection
a fixed or adjustable threshold with a fixed or adjustable pick-up
Operation
Trip bar Thermal magnetic types
» Time-Delay operation
An overcurrent heats and warps the bimetal to actuate the
trip bar by the bimetal characteristic.
* Instantaneous operation
If the overcurrent is excessive, the armature is attracted
and the trip bar actuated by electromagnetic force.
Bimetal Armature
Ratings
Ratings(A) Thermal magnetic trip units(FTU/FMU/ATU) TD125U to TS800U
at 40 In 15|20 | 30 | 40 | 50 | 60 | 80 | 100|125 |150|160|175| 200|225 |250 |300 | 350 | 400|500| 600|700 |800
TD125U ° ° ° ° ° ) ° ° ° - - - - - - - - - - - - -
TS250U R R R R N N N A e
TS400U S R N e e N N e
TS800U T I R I I - A A R A I I N A N AR T R

A-2-3

Note) Rated current 500A~800A is available for TS800UFTU.




MCCBs for power distribution

| Susol

Thermal magnetic trip
Overview

Characteristics

Fixed thermal, fixed magnetic trip units
FTU

» Fixed thermal

15A ... 800A rated currents
« Fixed magnetic

400A ... 8000A tripping currents
» Applicable to TD125U ... TS800U frames

TS250 FTU

5 9
Im=2500A 40T
3P

Adjustable thermal, fixed magnetic trip units

FMU
* Adjustable thermal
40A ... 800A rated currents TS250 FMU 0.9 250
Adjustable : 0.8~1x In 08 Im=2500A 40C
« Fixed magnetic : 3P

Ir (XIn)

400A ... 8000A tripping currents
* Applicable to TD125U ... TS800U frames

Adjustable thermal, adjustable magnetic trip units

ATU

¢ Adjustable thermal
160A ... 800A rated currents
Adjustable : 0.8~1x In \

¢ Adjustable magnetic 0'8@1 L 6;@09
800A ... 8000A tripping currents (< i im (i
Adjustable : 5~10x In

¢ Applicable to TS250U ... TS800U frames

TS250 ATU 09 7 .8

A-2-4




MCCBs for power distribution

Susol

A-2-5

Thermal magnetic trip
FTU, FMU for TD125U

Configuration

TD125U FTU
- Fixed thermal & magnetic trip unit

TD125FTU
\ Im=1250A

TD125U FMU
- Adjustable thermal & fixed magnetic trip unit

TD125FMU
@ \ Im=1250A
Ir (XIn)

Ir Im

Trip identification

Ratings (A), In at 40°C

Number of pole

Short circuit protection (magnetic)
Setting current, Im

Overload protection (thermal)
Setting current, Ir

TD125U FMU

t
| 0.9

0.8@ 1

Ir (XIn)




MCCBs for power distribution

| Susol

Thermal magnetic trip
FTU, FMU for TD125U

Characteristics
Thermal magnetic trip units(FTU/FMU) ... TD125U

Rating(A) | at40 In

15 20 30 40

50 60 80 100 125
TD125U ° ° ° ° ° ° ° ° °
Overload protection(thermal)
Current setting(A) Ir
FTU Fixed
FMU Adjustable 0.8, 0.9, 1x In (3 settings)
Short - circuit protection(magnetic)
Current setting(A) Im
FTU Fixed 400A Fixed 10x In
FMU Fixed 400A Fixed 10x In

Catalogue numbering system

D125 MU

Trip unit function

- FTU : Fixed thermal & magnetic unit
- FMU : Adjustable thermal, fixed magnetic unit

MCCB frame type

- TD125U : TD125NU, TD125HU

A-2-6




MCCBs for power distribution

Susol
Thermal magnetic trip
FTU, FMU for TD125U
Setting details
Thermal overload protection
Trip unit type Setting Trip unit rating, In (A)
Ir 15 20 30 40 50 60 80 100 125
TD125U FTU Fixed 15 20 30 40 50 60 80 100 125
TD125U FMU 0.8 - - - 32 40 48 64 80 100
0.9 - - - 36 45 54 72 90 112.5
1 - - - 40 50 60 80 100 125
Magnetic short-circuit protection
Trip unit type Setting Setting Trip unit rating, In (A)
current, Ir current, Im 15 20 30 40 50 60 80 100 125
TD125U FTU Fixed Inx 10 400 400 400 400 500 600 800 1000 | 1250
TD125U FMU 0.8x In Fixed Inx 10 - - - 400 500 600 800 1000 | 1250
0.9x In Fixed Inx 10 - - - 400 500 600 800 1000 | 1250
1.0x In Fixed Inx 10 - - - 400 500 600 800 1000 | 1250

A-2-7




MCCBs for power distribution

| Susol

Thermal magnetic trip
FTU, FMU for TS250U
ATU for TS250U

Configuration

Trip identification

TEaseas o 2508 Ratings (A), In at 40°C

i

Number of pole

Short circuit protection (magnetic)
Setting current, Im

Overload protection (thermal)
Setting current, Ir

TS250U FTU
- Fixed thermal fixed magnetic trip unit TS250U FMU

TS250 FTU

t
| Overload protection

Im=2500A 40°C

3P ey

Ir (XIn)

TS250U FMU
- Adjustable thermal fixed magnetic trip unit

:\ 250A
. Im=2500A 40C

3P

TS250 FMU 0.9

038 TS250U ATU

H Short circuit protection
C

(magneti
e
0.8 1
TS250U ATU It (xIn)
- Adjustable thermal adjustable magnetic trip unit e
7 8
6. 5
TS250 ATU 09 7 8
A 250°A 5Im ()(In)10
0.8 1|} @ 9 40C
L 5 10 3P 0 o m |

Ir (XIn) I Im im (xIn)

A-2-8




MCCBs for power distribution

Susol

Thermal magnetic trip
FTU, FMU for TS250U
ATU for TS250U

Characteristics
Thermal magnetic trip units(FTU/FMU) ... TS250U

FTU FMU FTU FTU/FMU FTU FTU/FMU
Rating(A) | at40 In 150 160 175 200 225 250
TS250U . . . . . .

Overload protection(thermal)
Current setting(A) Ir

FTU Fixed
FMU Adjustable 0.8 tox In
ATU Adjustable 0.8 tox In

Short - circuit protection(magnetic)
Current setting(A) Im

FTU Fixed 10x In
FMU Fixed 10x In
ATU Adjustable 5, 6, 7, 8, 9, 10x In (6 settings)

Catalogue numbering system

TS250 ETU

Trip unit function

- FTU: Fixed thermal, fixed magnetic unit

MCCB frame type
- TS250U: TS250NU, TS250HU

TS250U EMU
Trip unit function
- FMU: Adjustable thermal, fixed magnetic unit
MCCB frame type
- TS250U: TS250NU, TS250HU
TS250U ATU

Trip unit function

- ATU: Adjustable thermal, adjustable magnetic unit

MCCB frame type
- TS250U: TS250NU, TS250HU

The trip unit ATU is available from 125A

A-2-9




MCCBs for power distribution

| Susol
Thermal magnetic trip
FTU, FMU for TS250U
ATU for TS250U
Setting details
Thermal overload protection
Trip unit type Setting Trip unit rating, In (A)
Ir 150 160 175 200 225 250
TS250U FTU Fixed 150 - 175 200 225 250
TS250U FMU 0.8 - 128 - 160 - 200
0.9 - 144 - 180 - 225
1 - 160 - 200 - 250
TS250U ATU 0.8 - 128 - 160 - 200
0.9 - 144 - 180 - 225
1 - 160 - 200 - 250
Magnetic short-circuit protection
Trip unit type Setting Setting Trip unit rating, In (A)
current, Ir current, Im 150 160 175 200 225 250
TS250U FTU Fixed Inx 10 1500 - 1750 2000 2250 2500
TS250U FMU 0.8x In Fixed Inx 10 - - - 2000 - 2500
0.9% In Fixed Inx 10 - - - 2000 - 2500
1.0x In Fixed Inx 10 - - - 2000 - 2500
TS250U ATU Inx 5 - 800 - 1000 - 1250
Inx 6 - 960 - 1200 - 1500
0.8% In Adjustable Inx 7 - 1120 - 1400 - 1750
Inx 8 - 1280 - 1600 - 2000
Inx 9 - 1440 - 1800 - 2250
Inx 10 - 1600 - 2000 - 2500
Inx 5 - 800 - 1000 - 1250
Inx 6 - 960 - 1200 - 1500
0.9% In Adjustable Inx 7 - 1120 - 1400 - 1750
Inx 8 - 1280 - 1600 - 2000
Inx 9 - 1440 - 1800 - 2250
Inx 10 - 1600 - 2000 - 2500
Inx 5 - 800 - 1000 - 1250
Inx 6 - 960 - 1200 - 1500
10x In Adjustable Inx 7 - 1120 - 1400 - 1750
Inx 8 - 1280 - 1600 - 2000
Inx 9 - 1440 - 1800 - 2250
Inx 10 - 1600 - 2000 - 2500

A-2-10




MCCBs for power distribution

Susol

Thermal magnetic trip
FTU, FMU, ATU for TS400U

Configuration

TE4O0RTL

TS400U FTU
- Fixed thermal fixed magnetic trip unit

TS400 FTU  0000000000000000000000000000000000000000000000

b Im=4000A 42)QCA

IrIm 3P

TS400U FMU
- Adjustable thermal fixed magnetic trip unit

TSA400FMU  0000000000000000000000000000000000000000000000

08 @ 1 & Im=4000A 44%QCA

3P

Ir (XIn) Ir Im

TS400U ATU
- Adjustable thermal adjustable magnetic trip unit

TS400ATU  0000000000000000000000000000000000000000000000

& | @
,

3P

Ir (XIn) Ir Im Im (XIn)

A-2-11

Trip identification

Ratings (A), In at 40°C

Number of pole

Short circuit protection (magnetic)

Setting current, Im

Overload protection (thermal)

Setting current, Ir

TS400U FMU

TS400U ATU

0.9
| ol

Ir (;(In)

7,8
6 9
5 10

Im (XIn)




MCCBs for power distribution

| Susol

Thermal magnetic trip
FTU, FMU, ATU for TS400U

Characteristics
Thermal magnetic trip units(FTU/FMU/ATU) ... TS400U

FTU/FMU/ATU FTU FTU/FMU/ATU

Rating(A) | at40 In 300 350 400

TS400U ° ° °
Overload protection(thermal)
Current setting(A) Ir

FTU In=Ir (Fixed)

FMU Adjustable 0.8, 0.9, 1x In (3 settings)

ATU Adjustable 0.8, 0.9, 1x In (3 settings)

Short - circuit protection(magnetic)

Current setting(A) Im

FTU Fixed 10x In
FMU Fixed 10x In
ATU Adjustable 5, 6, 7, 8, 9,10x In(6 settings)

Catalogue numbering system

TS400U ATU

Trip unit function

- FTU : Fixed thermal & magnetic unit
- FMU : Adjustable thermal & fixed magnetic unit
- ATU : Adjustable thermal & adjustable magnetic unit

MCCB frame type

- TS400U : TS400NU, TS400HU

A-2-12




MCCBs for power distribution

Susol

Thermal magnetic trip

FTU, FMU, ATU for TS400U

Setting details

Thermal overload protection

Trip unit type Setting Trip unit rating, In (A)
Ir 300 350 400
TS400U FTU Fixed 300 350 400
TS400U FMU 0.8 240 - 320
0.9 270 - 360
1 300 - 400
TS400U ATU 0.8 240 - 320
0.9 270 - 360
1 300 - 400
Magnetic short-circuit protection
Trip unit type Setting Setting Trip unit rating, In (A)
current, Ir current, Im 300 350 400
TS400U FTU Fixed Inx 10 3000 3500 4000
TS400U FMU 0.8x In Fixed Inx 10 3000 - 4000
0.9% In Fixed Inx 10 3000 - 4000
1.0x In Fixed Inx 10 3000 - 4000
TS400U ATU Inx 5 1500 - 2000
Inx 6 1800 - 2400
0.8x In Adjustable > 7 2190 - 2800
Inx 8 2400 - 3200
Inx 9 2700 - 3600
Inx 10 3000 - 4000
Inx 5 1500 - 2000
Inx 6 1800 - 2400
0.9 In Adjustable > 7 2190 - 2800
Inx 8 2400 - 3200
Inx 9 2700 - 3600
Inx 10 3000 - 4000
Inx 5 1500 - 2000
Inx 6 1800 - 2400
10xIn | Adiustable 2100 - 2800
Inx 8 2400 - 3200
Inx 9 2700 - 3600
Inx 10 3000 - 4000

A-2-13




MCCBs for power distribution

| Susol

Thermal magnetic trip
FTU, FMU, ATU for TS800U

Configuration

TS800U FTU
- Fixed thermal fixed magnetic trip unit

TS800FTU 00000000000000000000000000D00000000000000000000

b Im=8000A 84%90A

Ir Im 3P

TS800U FMU
- Adjustable thermal fixed magnetic trip unit

TS800FMU [0000000000000000000000000000000000O00000000000D

@ b Im=8000A 82)%&\

Ir (XIn) Ir Im SP

TS800U ATU
- Adjustable thermal adjustable magnetic trip unit

TS800ATU [00000000000000D00O00O0000000000000000000000000

3P

. 800A
@ b @ 40C

Ir (XIn) Ir Im Im (XIn

Trip identification

Ratings (A), In at 40°C

Number of pole

Short circuit protection (magnetic)
Setting current, Im

Overload protection (thermal)
Setting current, Ir

TS800U FMU

TS800U ATU

0.9
| O.S@ i

Ir (.xln)

7.8
6 9
5 10

Im (xIn)

A-2-14




MCCBs for power distribution

Susol

Thermal magnetic trip
FTU, FMU, ATU for TS800U

Characteristics
Thermal magnetic trip units(FTU/FMU/ATU) ... TS800U

FTU/FMU/ATU FTU/FMU/ATU FTU FTU/FMU/ATU
Rating(A) | at40 In 500 600 700 800
TS800U . . R .

Overload protection(thermal)
Current setting(A) Ir

FTU Fixed
FMU Adjustable 0.8, 0.9,1x In (3 settings)
ATU Adjustable 0.8, 0.9,1x In (3 settings)

Short - circuit protection(magnetic)
Current setting(A) Im

FTU Fixed 10x In
FMU Fixed 10x In
ATU Adjustable 5, 6, 7, 8, 9, 10x In (6 settings)

Catalogue numbering system

TS800U ATU

Trip unit function

- FTU : Fixed thermal & magnetic unit
- FMU : Adjustable thermal & fixed magnetic unit
- ATU : Adjustable thermal & adjustable magnetic unit

MCCB frame type
- TS800U : TS800NU, TS800HU
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Thermal magnetic trip
FTU, FMU, ATU for TS800U
Setting details
Thermal overload protection
Trip unit type Setting Trip unit rating, In (A)
Ir 500 600 700 800
TS800U FTU Fixed 500 600 700 800
TS800U FMU 0.8 400 480 - 640
0.9 450 540 - 720
1 500 600 - 800
TS800U ATU 0.8 400 480 - 640
0.9 450 540 - 720
1 500 600 - 800
Magnetic short-circuit protection
Trip unit type Setting Setting Trip unit rating, In (A)
current, Ir current, Im 500 600 700 800
TS800U FTU Fixed Inx 10 5000 6000 7000 8000
TS800U FMU 0.8x In Fixed Inx 10 5000 6000 - 8000
0.9x In Fixed Inx 10 5000 6000 - 8000
1.0% In Fixed Inx 10 5000 6000 - 8000
TS800U ATU Inx 5 2500 3000 - 2000
Inx 6 3000 3600 - 4800
0.8% In Adjustable Inx 7 3500 4200 - 5600
Inx 8 4000 4800 - 6400
Inx 9 4500 5400 - 7200
Inx 10 5000 6000 - 8000
Inx 5 2500 3000 - 2000
Inx 6 3000 3600 - 4800
0.9% In Adjustable Inx 7 3500 4200 - 5600
Inx 8 4000 4800 - 6400
Inx 9 4500 5400 - 7200
Inx 10 5000 6000 - 8000
Inx 5 2500 3000 - 2000
Inx 6 3000 3600 - 4800
Lox In Adjustable Inx 7 3500 4200 - 5600
Inx 8 4000 4800 - 6400
Inx 9 4500 5400 - 7200
Inx 10 5000 6000 - 8000
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The Molded case switch are different
from the circuit-breakers in the
absence of the conventional
protection unit. They keep the overall
dimensions, connection systems and
accessories unchanged from the

corresponding circuit-breakers.
Installation standards require
upstream protection. However, thanks
to their high-set magnetic release,
TD125U ... TS800U MCS are self
protected.

TD series

TD125U
Frame size [AF] 125
Conventional thermal current, Ith [A] 125
No. of poles 3
Rated operational voltage, Ue  AC V] 600
Ampare ratings 125
Short-circuit withstand ratings Same as MCCB
Catalog-number of wire connector 3-pole LSCAl1
Basic dimensions, Wx Hx D 3-pole [mm] Same as MCCB
Weight 3-pole [ka] Same as MCCB
Reference standard UL 489
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TS series

TS 250U TS 400U TS 800U
250 400 800
250 400 800
3 3 3
600 600 600
250 400 800
Same as MCCB Same as MCCB Same as MCCB
LSCA2 LSCA4 LSCA8
Same as MCCB Same as MCCB Same as MCCB
Same as MCCB Same as MCCB Same as MCCB
UL 489 UL 489 UL 489
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Electrical auxiliaries

Undervo|tage release, UVT . A31
Shuntrelease, SHT - R A3
Aucxiliary switch (AX) Alarm switch (AL) . A D
Possible configuration of electrical auxiliaries -~ A34

Rotary handles

Locking devices
Removable lockingdevice . A36
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Interlock
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A-3-1

Electrical auxiliaries

The following devices are installed into all TD &
TS circuit breakers regardless of frame size.
And, the electrical auxiliaries can be easily

Undervoltage release, UVT

The undervoltage release automatically opens
a circuit breaker when voltage drops to a value
ranging between 35% to 70% of the line
voltage. The operation is instantaneous, and
after tripping, the circuit breaker cannot be re-
closed again until the voltage returns to 85% of
line voltage.

» Range of tripping voltage: 0.35 ~ 0.7Vn

installed in the accessory compartment of the
circuit breakers which is cassette type.

Continuously energized, the undervoltage
release must be operating before the circuit
breaker can be closed. The undervoltage
release can be easily installed in the left
accessory compartment of the Susol TD and
TS circuit-breakers.

* MCCB making is possible voltage: 0.85Vn (exceed)

» Frequency (only AC): 45Hz ~ 65Hz

Technical data

Consumption Applicable
Control voltage (V)
AC (VA) | DC (W) mA MCCBs
AC/DC 24V 0.64 0.65 27
Power AC/DC 48V 1.09 1.10 23
consumption AC/DC 110~130V 0.73 0.75 5.8
AC 200~240V/DC 250V 1.21 1.35 5.4
AC 380~440V 1.67 - 3.8
TD125U, TS250U,
AC 440~480V 1.68 - 35
— TS400U, TS800U
Max.opening time (ms) 50
Tightening torque of terminal screw 8.2kgf- cm
Transformer operating voltage (V)
- Drop (Circuit breaker trips) 0.7~1.35Vn
- Rise (Circuit breaker can be switched on) ~0.85Vn
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Electrical auxiliaries

Shunt release, SHT

The shunt release opens the mechanism in  The shunt release can be installed in the left
response to an externally applied voltage accessory compartment of the Susol TD & TS
signal. The releases include coil clearing circuit-breakers.

contacts that automatically clear the signal

circuit when the mechanism has tripped.

* Range of operational voltage: 0.7 ~ 1.1Vn
¢ Frequency (only AC): 45Hz ~ 65Hz

Technical data

Consumption Applicable
Control voltage (V)
AC (VA) | DC (W) mA MCCBs
DC 12V - 0.36 30
Power AC/DC 24V 0.58 0.58 24
consumption AC/DC 48V 1.22 1.23 25
AC/DC 110~130V 1.36 1.37 10.5 TD125U, TS250U,
AC 220~240V/DC250V 1.80 1.88 7.5 TS400U, TS800U
AC 380~500V 1.15 - 2.3
Max.opening time (ms) 50
Tightening torque of terminal screw 8.2kgf- cm
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AX

Electrical auxiliaries

Auxiliary switch (AX), Alarm switch (AL)

Auxiliary switch (AX)
Auxiliary switch is for applications requiring

remote “ON” and “OFF” indication.
Each switch contains two contacts having a

Alarm switch (AL)

Alarm switches offer provisions for immediate
audio or visual indication of a tripped breaker
due to overload, short circuit, shunt trip, or
undervoltage release conditions.

They are particularly useful in automated
plants where operators must be signaled about
changes in the electrical distribution system.

Contact operation

common connection.
One is open and the other closed when the
circuit breaker is open, and vice-versa.

This switch features a closed contact when the
circuit breaker is tripped automatically. In other
words, this switch does not function when the
breaker is operated manually.

Its contact is open when the circuit breaker is
reset.

MCCB ON OFF ‘ TRIP
Position _O/o— AXal O— AXal
AXcl
of AX ¢ o— AXbL v
Position o— AXal _O)— AXal
AXcl
of AL S AXb1 ¢ O— AXbl
Technical data
Conventional thermal current Ith 5A
Rated operational current le le
) . Voltage -
with rated operational voltage Ue Resistance Inductance
- Altemating current 50/60Hz AC 125V 5 3
TD125U, TS250U,
250V 3 2
TS400U, TS800U
500V - -
- Direct current DC 30V 4 3
125V 0.4 0.4
250V 0.2 0.2
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Electrical auxiliaries

Possible configuration of electrical auxiliaries

Maximum possibilities

Phase Accessory TD125U TS250U TS400U TS800U
AX 1 3 3
R (Left) AL 1 1
SHT or UVT 1 1 1 1
) AX 2 1
T (Right) AL - 1 5
TD125U TS250U TS400U TS800U

AX |AX| AX

SHT/
T

MCCB

AX A AX!

SHT/
T

ALAL

A-3-4
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Rotary handles

Extended handles

The rotary handle operating mechanism is
available in either the direct version or in the
extended version on the compartment door.

MCCB Extended Handle
TD125U EHU1
TS250U EHU2
TS400U EHU3
TS800U EHU4

Extended rotary handles

Flange Handle

The flange hanle is operated by cable and can operated for its own flexibility And, also can be
be applied on the compartment door. selected various length (4 types) at each
This device is designed to easily installed and frames.

MCCB Flange Handle
TD125U FH1
TS250U EH2
TS400U FH3
Flange handle TS800U FH4

(Cable operating handle)

A-3-5
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Locking devices

Removable locking device

Removable locking device is available for all
TD & TS circuit breakers.
The locking device is designed to be easily

The locking device for the toggle handle can be
installed in 2-pole and 3-pole circuit-breakers.
Maximum three (3) padlocks with shackle

attached to the circuit-breaker. diameters ranging from 0.2~0.3inch(5~8mm)

may be used. (Padlocks are not supplied)
This device allows the handle to be locked in
the “OFF” position.
Locking in the OFF position guarantee isolation
according to UL489 File E223241.

Removable locking device

‘-'-r ':.' MCCB Padlockable device Function
r TD125U PL1
@&r | TS250U PL2 N
| “OFF” position
\ TS400U PL3
| r-. -
 @LEEX TS800U PL4

Cover Aux.

Pad-lock

0.2~0.3inch _
(5~8mm) ‘ \

]

1.2inch
(30mm)

Padlock dimensions
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N =

d

0.2~0.3inch .
(5~8mm) ‘

i

1.2inch
(30mm)

Padlock dimensions

A-3-7

Locking devices

Fixed locking device

Fixed locking device is available for all TD &
TS circuit breakers.

This device allows the handle to be locked in
the “ON” and “OFF” position.

Locking in the OFF position guarantee isolation
according to UL489 File E223241.

Fixed locking device

The locking device for the toggle handle can be
installed in 2-pole and 3-pole circuit-breakers.
Maximum three (3) padlocks with shackle
diameters ranging from

0.2~0.3inch(5~8mm) may be used. (Padlocks
are not supplied)

MCCB Padlockable device Function
TD125U PHL1
TS250U PHL2
Lock in Off or On position
TS400U PHL3
TS800U PHL4
How to use

The locking device for the toggle handle is
designed to be easily attached to
the front of circuit-breaker.
Please set the toggle handle in the position
of “On” or “Off".
Install the lock device onto the front of
auxiliary cover of circuit breaker.

Folding the wings of lock device as shown in
picture 3.

The padlock to be used shall be that which
is commercially available

with the nominal dimension.

(1.2inch (30mm), nominal dimension,
0.2~0.3inch (5~8mm) diameter)

TD125U

TS250U

TS800U
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Interlock

Mechanical interlocking device

The mechanical interlock (MIT) can be applied
on the front of two breakers mounted side by
side, in either the 3-pole version and prevents

The front interlocking plate allows installation of
a padlock in order to fix the position. (possibility
of locking in the O-O position as well)

simultaneous closing of the two breakers.

This mechanical interlocking device is very
useful and simple for consisting of manual
source-changeover system.

Fixing is carried out directly on the cover of the
breakers.

Mechanical Interlock
(Padlocks are not supplied)

Operation MCCB
— — Interlock
Frame type Pole
. ! TD125U 3-pole MIT13
TS250U 3-pole MIT23
Left MCCB: ON/OFF is possible TS400U 3-pole MIT33
Right MCCB: Off lock
v ° 0 TS800U 3-pole MIT43

Interlock handle

Interlock bar

Left MCCB: Off lock
Right MCCB: ON/OFF is possible

il ) < )
/&

Both MCCBs are of locked

A-3-8
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Temperature derating

A derating of the rated operational current of Electronic trip units are not affected by
the Susol TD and TS molded case circuit variations in temperature.

breaker is necessary if the ambient But, the maximum permissible current in the
temperature is greater than 40°C. Namely, circuit breaker depends on the ambient
when the ambient temperature is greater than temperature.

40°C, overload-protection characteristics are

slightly modified.

Susol TD & TS series MCCB with thermal-magnetic trip units

Rating Fixed MCCB (c/w Thermal-magnetic trip unit)
MCCB -12.2°F -6.7°F -1.1°F 4.4°F 10°F 15.6°F 21.1°F | 26.7°F
@ 10°C 20°C 30°C 40°C 50°C 60°C 70°C 80°C
15 15 15 15 15 15 14 13 12
20 20 20 20 20 19 19 18 16
30 30 30 30 30 29 28 26 24
40 40 40 40 40 39 38 35 33
TD125U 50 50 50 50 50 48 47 44 41
60 60 60 60 60 58 56 53 49
80 80 80 80 80 78 75 71 66
100 100 100 100 100 97 94 88 82
125 125 125 125 125 121 117 110 103
150 150 150 150 150 145 140 131 121
160 160 160 160 160 155 150 141 131
175 175 175 175 175 170 165 156 146
TS250U 200 200 200 200 200 194 188 176 164
225 225 225 225 225 219 213 201 189
250 250 250 250 250 242 234 220 205
300 300 300 300 300 291 281 264 246
TS400U 350 350 350 350 350 341 331 314 296
400 400 400 400 400 388 375 353 328
500 500 500 500 500 484 469 441 410
T 600 600 600 600 600 580 571 525 487
700 700 700 700 700 680 661 625 587
800 800 800 800 800 775 750 705 656
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Power dissipation / Resistance

Susol TD & TS series MCCB with thermal-magnetic trip units

Fixed
MCCB

R (mQ) 560 | 560 | 380 | 184 | 1.34 | 1.10 | 091 | 0.70 | 0.61
Watt single pole 143 | 224 | 389 | 294 | 335 | 437 | 582 | 7.00 | 9.53
Watt three poles 430 | 6.72 |11.67 | 8.83 |10.05 |13.10 |17.47 | 21.00 | 28.59

Fixed
MCCB

R (mQ) 0.62 0.62 0.52 0.52 0.25 0.25
Watt single pole 13.95 15.87 15.93 20.80 12.66 15.79
Watt three poles 41.85 47.62 47.78 62.40 37.97 47.38

Fixed
MCCB

R (M) 0.30 0.30 0.30
Watt single pole 26.82 36.75 47.68
Watt three poles 80.46 110.25 143.04

Fixed
MCCB

R (M) 0.49 0.49 0.12 0.12
Watt single pole 122.50 176.40 58.80 76.80
Watt three poles 367.50 529.20 176.40 230.40

* Power dissipated per pole (P/pole): Watts (W).
* Resistance per pole (R/pole): Milliohms (nQ) (measured cold).
¢ Total power dissipation is the value measured at In, 50/60 Hz,

for a 3 pole circuit breaker (Power= 3I°’R)

A-4-2
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Application

Primary use of transformer

Application for transformer protection

Transformer excitation surge current may
possibly exceed 10 times rated current, with a
danger of nuisance tripping of the MCCB. The
excitation surge current will vary depending
upon the supply phase angle at the time of
switching, and also on the level of core residual
magnetism.

So, it's recommended to select proper circuit
breakers according to the continuous current
carrying capacity of transformer. It requires to
consider separately whether transformer is
single phase or three phase. The below table
indicates the proper molded case circuit
breaker suitable for each transformer.

AC240V
Capacity of 3 phase
transformer (KVA) Below 1500 Below 1500 Below 2000
Capacity of single _
phase transformer (kVA) B 20
Breaking capacity (kA)
50 100
(sym)
Frame (A) 125 TD125NU TD125HU
250 TS250NU TS250HU
400 TS400NU TS400HU
800 TS800NU TS800HU
AC480V
CapacryofiSiphase Below 2000 Below 3000
transformer (KVA)
Breaking capacity (kA) 35 65
(sym)
Frame (A) 125 TD125NU TD125HU
250 TS250NU TS250HU
400 TS400NU TS400HU
800 TS800NU TS800HU
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Application

Primary use of transformer

Application for transformer protection
(MCCBs for Transformer-Primary Use)

Transformers are used to change in the supply
voltage, for both medium and low voltage
supplies.

The choice of the protection devices should be
considered transient insertion phenomena,
during which the current may reach values
higher than the rated full load current; the
phenomenon decays in a few seconds.

The peak value of the first half cycle may reach
values of 15 to 25 times the effective rated
current. For a protective device capable of
protecting these units this must be taken into
account. Manufacturers data and tests have
indicated that a protective device feeding a
transformer must be capable of carrying the
following current values without tripping.

TD125U, TS250U~800U equipped with Thermal magnetic trip units

Transformer ratings (kVA) MCCB rated
1 phase 240V i zﬂzz iigx 3 phase 415V cuz'rf)nt Trip unt
3to4 5t06 81010 15
4105 6t08 10to0 14 20
5t07 9to 12 14t021 30
7t09 1310 16 21to 28 40 FTU
9to 12 16t0 20 281035 50 EMU
12to 14 20t0 24 351043 60
14t0 19 241032 431057 80
1910 24 32t041 57t071 100
2410 30 41to 51 71t0 89 125
30to 36 51to 62 89 to 107 150
36 to 42 621072 107 to 125 175
421048 721083 125t0 143 200
481054 831093 143to0 161 225
54 to 60 9310 103 16110 179 250 FTU
60 to 72 103to 124 17910 215 300 EMU
721084 12410 145 21510 251 350 ATU
84 to 96 145 to 166 251 to 287 400
96 to 120 166 to 207 287 to 359 500
120 to 144 207 to 249 359 to0 431 600
144 to0 168 24910 290 43110 503 700
168 t0 192 290 to 332 503 to 575 800
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Application

Protection of lighting & heating circuits

In the lighting & heating circuits, switching-
surge magnitudes and times are normally not
sufficient to cause serious tripping problems.
But, in some cases, such as incandescent
lamps, mercury arc lamps, metal halide and
sodium vapour, or other large starting-current
equipment, the proper selection should be
considered.

Upon supply of a lighting installation, for a brief
period an initial current exceeding the rated
current (corresponding to the power of the

lamps) circulates on the network. This possible
peak has a value of approximately 15+ 20
times the rated current, and is present for a few
milliseconds; there may also be an inrush
current with a value of approximately 1.5+ 3
times the rated current, lasting up to some
minutes. The correct dimensioning of the
switching and protection devices must take
these problems into account. Generally, it is
recommended to make the maximum operating
current not to exceed 80% of the related
current.

AC220V
Themaximum | The rated |Breaking capacity (kA)
operating | current of sym 50 100
current (A) | MCCB (A)
12 15
16 20
24 30
32 40
40 50 TD125NU TD125HU
48 60
64 80
80 100
100 125
120 150
140 175
160 200 TS250NU TS250HU
180 225
200 250
240 300
280 350 TS400NU TS400HU
320 400
400 500
480 600
TS800NU TS800HU
560 700
640 800
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Application

Protection of lighting & heating circuits

AC480V

Themaximum | The rated |Breaking capacity (kA)

operating | current of sym 35 65

current (A) | MCCB (A) |
12 15
16 20
24 30
32 40
40 50 TD125NU TD125HU
48 60
64 80
80 100
100 125
120 150
140 175
160 200 TS250NU TS250HU
180 225
200 250
240 300
280 350 TS400NU TS400HU
320 400
400 500
480 600
560 =50 TS800NU TS800HU
640 800
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Application
Protection of resistance welding circuits

Short circuit protection for resistance welding instantaneously if a short circuit develops.
devices can be obtained by applying molded It's recommended to select proper circuit
case circuit breaker properly. These breakers breaker according to the characteristics of
permit normally high welding currents, but trip  welding devices as the follow table.

Characteristics of welding device Applied circuit breaker (MCCB 2P)
Capacity (kVA) Maximum input (kKVA) 240V (Single phase) 415V (Single phase)
15 35 TD125NU/HU 125A TD125NU/HU 50A
30 65 TS250NU/HU 150A TD125NU/HU 125A
55 140 TS250NU/HU 250A TD125NU/HU 125A

A-4-7




Technical information

Susol

—7—]
T

(o]

Capacitor circuit

L
L2
L3

1

30,5
o ad o Breaker
19 305

= = Contactor
20 40 60

o

G
N
8

Motor

L1

L3

—

2of adf 6df Breaker

Contactor

IS
IS
@

oL

TR Q13 Z
©

Motor

L

Lzﬂ

T

3

Breaker
s ad e Breaker 2 ATEJ/’E 7
19 g8 vy

Contactor

Usual connection diagram

Application

Use of circuit-breakers for capacitor banks

Application for protection of capacitor circuit

In order to reduce system losses (less than
0.5W/kvar in low voltage) and voltage drops in
the power distribution system, reactive power
compensation or power factor correction is
generally undertaken. As a result, the power
fed into the system is used as active power
and costs will be saved through a reduction in

Examples of equipment which consume
reactive energy are all those receivers which
require magnetic fields or arcs in order to
operate, such as:

- Asynchronous motors: An asynchronous
motor is a large consumer of inductive
reactive energy. The amount of reactive
power consumed is between 20% and 25% of
the rated power of the motor (depending on
its speed).

- Power Transformers: Power transformers are
normally always connected. This means that
reactive energy is always consumed. Also, as
a consequence of its inductive nature, the
reactive energy increases when the
transformer is loaded.

- Discharge lamps, Resistance-type soldering
machines, Dielectric type heating ovens,
Induction heating ovens, Welding
equipments, Arc furnaces

the capacitive and inductive power factors. The
compensation can be carried out by the fixed
capacitors and automatic capacitor banks.
However, the disadvantages of installing
capacitors are sensitivity to over-voltages and
to the presence of nonlinear loads.

At the instant of closing a switch to energize a
capacitor, the current is limited only by the
impedance of the network upstream of the
capacitor, so that high peak values of current
will occur for a brief period, rapidly falling to
normal operating values.

According to the relevant standards IEC
60831-1/IEC 70, capacitors must function
under normal operating conditions with the
current having a RMS value up to 1.3 times the
rated current of the capacitor. Additionally, a
further tolerance of up to 15% of the real value
of the power must be taken into consideration.
The maximum current with which the selected
circuit-breaker can be constantly loaded, and
which it must also be able to switch, is
calculated as follows:

Maximum expected rated current
= Rated current of the capacitor bankx 1.5 (RMS value)

A-4-8
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Application
Circuit breakers for 400Hz networks

When circuit breakers are used at high frequencies, the breakers in many cases require to be

derated as the increased resistance of the copper sections resulting from the skin effect produced

by eddy currents at 400Hz.

» Standard production breakers can be used with alternating currents with frequencies other than
50/60 Hz (the frequencies to which the rated performance of the device refer, with alternating
current) as appropriate derating coefficients are applied.

Thermal magnetic trip

Thermal trip

As can be seen from the data shown in below, materials and the increase of the associated
the tripping threshold of the thermal element  thermal phenomena.

(In) decreases as the frequency increases Rated current (A) at 400Hz= K1x rated current
because of the reduced conductivity of the (A) at 50/60Hz

Instantaneous trip

The magnetic threshold increases with the Instantaneous current (A) at 400Hz
increase in frequency. = K2x Instantaneous current (A) at 50/60Hz

Thermal magnetic trip units
TD and TS series performance table at 400Hz

Rated current . L Multiplier factors (K1, K2)
Applied circuit breaker . .
(A) - Trip unit K1 K2
in 400 Hz ( ) (Thermal trip units) (Magnetic trip units)
15 0.8 2
20 0.8 2
30 0.8 2
40 - 0.8 2
50 TD125NU, TD125HU EMU 0.8 2
60 0.8 2
80 0.8 2
100 0.8 2
125 0.8 2
150 0.8 2
160 0.8 2
175 0.8 2
TS250NU, TS250HU
200 0.8 2
225 0.8 2
250 FTU 0.8 2
300 FMU 0.8 2
350 TS400NU, TS400HU ATU 0.8 2
400 0.8 2
500 0.8 2
600 0.8 2
TS800NU, TS800HU
700 0.8 2
800 0.8 2

Note) K1x Multiplier factor of rated current (In)
K2-Multiplier factor of instantaneous current due to the induced magnetic fields
FTU-Fixed Thermal and magnetic trip unit
FMUx Adjustable thermal and fixed magnetic trip unit
A'4'9 ATUx Adjustable thermal and magnetic trip unit
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Application

Protection of several kinds of loads

Application for protection of several kinds of loads

It requires to select proper circuit breakers according to the
characteristics of loads when they are installed to protect

several kinds of loads. It's needed to consider the maximum

Selection of circuit breaker protecting the several loads simultaneously

The kind of loads
(Im: motors, IL: others)

Permissible current

in cable or wire: Iw

The rated current

of circuit breaker: Io

operating current and the capacity of loads in total so as to select
the rated current of breakers.

In case of, — () I
lw
Sivs 3 I b, .- —(M) vz N
*@ Choose the low value among
~© two formulas:
In case of, *@Im Ibz 32 Im+ X I.. and
Tim =l b, A Wi lb< 25w
- w=> 1255 Im+Z IL
T Im< 50A ()
4@ It's permitted to select the above value
In case of, *®IM1 only if lw @bove 1OOA.\) is‘n’t subject to
I the rated current of circuit breaker.
bR IVRED A T b, - —(M) vz
- w2 1.1Z Im+ % IL
v 50A e (®)
—~2
The rated current of breakers as the main circuit of 3 phase inductive loads (AC 220V)
Capacity of the highest motor (HP/ A) lkw 1.3405hp
Capacity of The maximum
loads In total operating current | 1.005 | 2.01 |2.950 | 4.96 | 7.37 |10.05|14.75|20.10 | 24.80| 29.49 | 40.21 | 49.60| 60.32 | 73.73 |100.53|120.64
(below ki) (belowA) | 48 | 8 |111|174 | 26 | 34 | 48 | 65 | 79 | 93 | 125 | 160 | 100 | 230 | 310 | 360
3 15 20 30 30
4.5 20 40 40 40 50
6.3 30 40 40 40 50 80
8.2 40 50 50 50 50 80 100
12 50 80 80 80 80 80 100
15.7 75 100 100 | 100 | 100 | 100 | 100 | 125 | 160
19.5 90 100 100 | 100 | 100 | 100 | 100 | 125 | 160 | 200
23.2 100 125 125 | 125 | 125 | 125 | 125 | 125 | 160 | 200 | 200
30 125 160 160 | 160 | 160 | 160 | 160 | 160 | 160 | 200 | 250
37.5 150 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 250 | 300
45 175 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 250 | 300 | 400
52.5 200 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 300 | 400 | 500
63.7 250 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 400 | 500 | 500
75 300 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 500 | 500
86.2 350 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 500 | 500 | 630
97.5 400 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 630 | 700
112.5 450 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 700 | 700
125 500 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700
150 600 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 800
175 700 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800 | 800
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Application
Protection of several kinds of loads

The rated current of breakers as the main circuit of 3 phase inductive loads (AC 440V)

o Capacity of the highest motor (HP/ A) 1kw 1.3405hp
‘I’L'?;‘;IS 023:?::? 1.005| 201 | 2.950| 4.96 | 7.37 | 10.05 | 14.75 | 20.10 | 24.80 | 29.49 | 40.21 | 49.60 | 60.32 | 73.73 |100.53|120.64| 147.45
(belowkW) | (belowA) | 48 | 8 | 111|174 | 26 | 34 | 48 | 65 | 79 | 93 | 125 | 160 | 190 | 230 | 310 | 360 | 220

3 75 20 | 20 | 20

45 10 20 | 20 | 20 | 40

6.3 15 20 | 20 | 20 | 40 | 40

8.2 20 40 | 40 | 40 | 40 | 40 | 50

i 25 40 | 40 | 40 | 40 | 40 | 50

15.7 38 50 | 50 | 50 | 50 | 50 | 50 | 80 | 80

195 45 50 | 50 | 50 | 50 | 50 | 50 | 80 | 80 | 100

R 50 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 100 | 125

30 63 80 | 80 | 80 | 80 | 8o | 80 | 80 | 80 | 100 | 125

375 75 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 125 | 160

45 88 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 125 | 160 | 200

525 100 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 125 | 160 | 200 | 250

63.7 125 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 160 | 200 | 250 | 250

75 150 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 250 | 250

86.2 175 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 200 | 250 | 300 | 400

975 200 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 300 | 400 | 400 | 500
1125 225 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 300 | 400 | 400 | 500
125 250 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 300 | 400 | 400 | 500
150 300 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 500
175 350 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 500 | 700
200 400 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500 | 700
250 500 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 800
300 600 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 | 800

Notes) The above mentioned technical data is defined under the usage conditions as follows ;
1. The circuit breaker is tripped within 10seconds in 600% of the current of the fully operating loads.
2. The start-up input current is set within 1700% of the current of the fully operating loads.
3. The capacity of highest motor is also applied when several loads starts up simultaneously.
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Comtinuous supply

Healthy circuit

|

Main breaker

Main breaker

7

Branch breaker

f Short-circuit point

Branch
breaker

f Fault point

Protective coordination

Discrimination & Cascading

The primary purpose of a circuit protection
system is to prevent damage to series
connected equipment and to minimize the area
and duration of power loss.

The first consideration is whether an air circuit

Discrimination

Total discrimination (total selectivity)

Over-current discrimination where, in the
presence of two over-current protective
devices in series, the protective device on the

Partial discrimination (partial selectivity)

Over-current discrimination where, in the
presence of two over-current protective
devices in series, the protective device on the

No discrimination
In case of a fault, main and branch circuit
breakers open.

Cascading

This is an economical approach to the use of
circuit breakers, whereby only the main
(upstream) breaker has adequate interrupting
capacity for the maximum available fault
current.

The MCCBs downstream cannot handle this
maximum fault current and rely on the opening
of the upstream breaker for protection.

The advantage of the cascade back-up

breaker or molded case circuit breaker is the
most suitable. The next is the type of system to
be used.

The two major types are: Discrimination and
cascading.

load side effects the protection without causing
the other protective device to operate.

load side effects the protection up to a given
level of over-current, without causing the other
protective device to operate.

approach is that it facilitates the use of low
cost, low fault level breakers downstream,
thereby offering savings in both the cost and
size of equipment.

As Susol TD & TS circuit breakers have a very
considerable current limiting effect, they can be
used to provide this ‘cascade back-up’
protection for downstream circuit breakers.
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Protective coordination

Cascading, network 240V

Complementary technical information

Main: Susol UL TD

Branch: Susol UL TD, TS

Main breaker TD125NU TD125HU TS250NU TS250HU

Branch breaker | Rated breaking

capacity (KAMMS) 50 100 50 100
TD125NU 50 - 75 - 75
TD125HU 100 - - - -

Susol| TS250NU 50 - 75 - 75
TD | TS250HU 100 - - - -
& | TS400NU 50 - 75 - 75
TS | TS400HU 100 - - - -

TS800NU 50 - 75 - 75
TS800HU 100 - - - -
Main breaker TS400NU TS400HU TS800NU TS800HU
Branch breaker | Rated breaking
capacity (KAMS) 50 100 50 100
TD125NU 50 - 75 - 75
TD125HU 100 - - -

Susol| TS250NU 50 - 75 - 75
TD | TS250HU 100 - - - -
& | TS400NU 50 - 75 - 75
TS | TS400HU 100 - - - -

TS800NU 50 - 75 - 75
TS800HU 100 - - - -
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Protective coordination
Cascading, network 480V

Complementary technical information
Main: Susol UL TD  Branch: Susol UL TD, TS

TD125NU 35 - 50 - 50
TD125HU 65 - - - -
Susol| TS250NU 35 - 50 - 50
TD | TS250HU 65 - - - -
& | TS400NU 35 - 50 - 50
TS | TS400HU 65 - - - -
TS800NU 35 - 50 - 50
TS800HU 65 - - - -
TD125NU 35 - 50 - 50
TD125HU 65 - - - -
Susol| TS250NU 35 - 50 - 50
TD | TS250HU 65 - - - -
& | TS400NU 35 - 50 - 50
TS | TS400HU 65 - - - -
TS800NU 35 - 50 - 50
TS800HU 65 - - - -
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Protective coordination

Cascading, network 600V

Complementary technical information

Main: Susol UL TD

Branch: Susol UL TD, TS

Main breaker TD125NU TD125HU TS250NU TS250HU

Branch breaker | Rated breaking
capacity (kArms) 10 14 10 18
TD125NU 10 - 12 - 14
TD125HU 14 - - - 16
Susol| TS250NU 10 - 12 - 14
TD | TS250HU 18 - - - -
& | TS400NU 14 - - - 16
TS |TS400HU 20 - - - -
TS800NU 18 - - - -
TS800HU 25 - - - -

Main breaker TS400NU TS400HU TS800NU TS800HU

Branch breaker | Rated breaking
capacity (kArms) 14 20 18 25
TD125NU 10 12 15 14 17
TD125HU 14 - 17 16 19
Susol| TS250NU 10 12 15 14 17
TD | TS250HU 18 - 19 - 21
& | TS400NU 14 - 17 16 19
TS | TS400HU 20 - - - 22
TS800NU 18 - 19 - 21
TS800HU 25 - - - -
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Protective coordination
Protection discrimination table, Discrimination
Complementary technical information
Main: TD125U (Thermal magnetic) Branch: TD125U (Thermal magnetic)
Main breaker TD125NU/HU TS 250NU/ HU
Branch
breaker Rating (A) Trip units-Thermal magnetic Trip units-Thermal magnetic
15 20 30 40 50 60 80 100 125 150 160 175 200 225
15 0.5kA | 0.5kA | 0.5kA |0.63kA| 0.8KA | 2kA 2kA 2kA T T T
20 0.5kA | 0.5kA |0.63kA| 0.8KA | 2kA 2kA 2kA T T T
30 0.5kA |0.63kA | 0.8kA | 2kA | 2kA 2kA T T T
40 0.63kA| 0.8kA | 2kA 2kA 2kA T T T
N 50 0.63kA| 0.8kA | 2kA 2kA 2kA T T T
60 0.8kA | 2kA | 2kA 2kA T T T
80 1.25kA| 2kA 2kA T T T
Susol T " 100 1.6kA | 1.6kA T T T
™ P Unis=1 905 1.25kA|1.25kA| 4kA | 4kA
—— Thermal
& . 15 0.5kA | 0.5kA | 0.5kA |0.63kA| 0.8KA | 2kA T T T T T
magnetlc
TS 20 0.5kA | 0.5kA |0.63kA| 0.8KA | 2kA T T T T T
30 0.5kA |0.63kA | 0.8kA | 2kA | 50kA | 50kA | 50kA | 50kA | 50kA
40 0.63kA| 0.8kA | 2kA | 50kA | 50kA | 50kA | 50kA | 50kA
H 50 0.63kA| 0.8kA | 2kA | 50kA | 50kA | 50kA | 50kA | 50kA
60 0.8kA | 2kA | 50kA | 50kA | 50kA | 50kA | 50kA
80 50kA | 50kA | 50kA | 50kA | 50kA
100 50kA | 50KA | 50kA | 50kA | 50kA
125 1.25kA|1.25kA |1.25kA | 4kA 4kA
150
160
175
N
200
Susol Tri it 225
5 rip units-
—— Thermal
& . 150 1.25kA
magnetic
TS 160
175
H
200
225
250
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Protective coordination

SCCR

MCCB
MC
Performance: Ue=240V
MCCB NU HU TOR
TD125U 50kA 100kA
Motor MCCB Contactor Thermal overload relay
hp (kW) A Type Rating Ir (A) Type Type Setting range (A)
0.49
1.8 TD125U 15 MC-9 MT-32 1.6-2.5
(0.37)
0.737
2.75 TD125U 15 MC-32 MT-32 2.5-4
(0.55)
1.005
35 TD125U 15 MC-32 MT-32 254
(0.75)
1.474
4.4 TD125U 15 MC-40 MT-63 4-6
(1.1)
2.01
6.1 TD125U 15 MC-40 MT-63 5-8
(1.5)
2.95
8.7 TD125U 15 MC-40 MT-63 9-13
(2.2)
4.02
3 11.5 TD125U 15 MC-40 MT-63 9-13
4.959
13.5 TD125U 15 MC-40 MT-63 12-18
(3.7)
5.36
@ 145 TD125U 15 MC-40 MT-63 12-18
7.37
20 TD125U 20 MC-40 MT-63 16-22
(5.5)
10.05
27 TD125U 30 MC-40 MT-63 24-36
(7.5)
12.06
© 32 TD125U 40 MC-85 MT-95 28-40
13.41
35 TD125U 40 MC-85 MT-95 28-40
(10)
14.745
39 TD125U 40 MC-85 MT-95 34-50
(11)
20.11
(15) 52 TD125U 60 MC-85 MT-95 45-65
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Protective coordination
SCCR

MCCB
MC
Performance: Ue=480V
MCCB NU HU TOR
TD125U 50kA 100kA
Motor MCCB Contactor Thermal overload relay
hp (kw) A Type Rating Ir (A) Type Type Setting range (A)
0.49
1.03 TD125U 15 MC-9 MT-32 1-1.6
(0.37)
0.737
1.6 TD125U 15 MC-9 MT-32 1-1.6
(0.55)
1.005
2 TD125U 15 MC-9 MT-32 1.6-2.5
(0.75)
1.474
L.1) 2.6 TD125U 15 MC-32 MT-32 2.5-4
2.01
3.5 TD125U 15 MC-32 MT-32 2.5-4
(1.5)
2.95
5 TD125U 15 MC-40 MT-63 4-6
(2.2)
4.02
@) 6.6 TD125U 15 MC-40 MT-63 5-8
4.959
7.7 TD125U 15 MC-40 MT-63 6-9
(3.7)
5.36
@ 8.5 TD125U 15 MC-40 MT-63 7-10
7.37
(5.5) 11.5 TD125U 15 MC-40 MT-63 9-13
10.05
7.5) 15.5 TD125U 15 MC-40 MT-63 12-18
12.06
©) 18.5 TD125U 20 MC-40 MT-63 16-22
13.41
(10) 20 TD125U 20 MC-40 MT-63 16-22
14.745
1) 22 TD125U 30 MC-40 MT-63 16-22
20.11
(15) 30 TD125U 40 MC-85 MT-95 24-36
24.80
37 TD125U 40 MC-85 MT-95 28-40
(18.5)
29.49
22) 44 TD125U 50 MC-85 MT-95 34-50
33.51
@5) 52 TD125U 80 MC-85 MT-95 45-65
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Protective coordination
SCCR

MCCB
MC
Performance: Ue=600V
MCCB NU HU TOR
TD125U 50kA 100kA
Motor MCCB Contactor Thermal overload relay
hp (kW) A Type Rating Ir (A) Type Type Setting range (A)
0.49
0.6 TD125U 15 MC-9 MT-32 0.4-0.63
(0.37)
0.737
0.9 TD125U 15 MC-9 MT-32 0.63-1
(0.55)
1.005
1.1 TD125U 15 MC-9 MT-32 1-1.6
(0.75)
1.474
15 TD125U 15 MC-9 MT-32 1-1.6
(1.1)
2.01
2 TD125U 15 MC-32 MT-32 1.6-2.5
(1.5)
2.95
2.8 TD125U 15 MC-32 MT-32 2.5-4
(2.2)
4.02
3) 3.8 TD125U 15 MC-32 MT-32 2.5-4
4.959
4.4 TD125U 15 MC-40 MT-63 4-6
(3.7)
5.36
@ 4.9 TD125U 15 MC-40 MT-63 4-6
7.37
6.6 TD125U 15 MC-40 MT-63 5-8
(5.5)
10.05
8.9 TD125U 15 MC-40 MT-63 7-10
(7.5)
12.06
o) 10.6 TD125U 15 MC-85 MT-95 9-13
14.745
1) 11.5 TD125U 15 MC-85 MT-95 9-13
20.11
14 TD125U 15 MC-85 MT-95 12-18
(15)
24.80
17.3 TD125U 20 MC-85 MT-95 16-22
(18.5)
29.49
22) 21.3 TD125U 25 MC-85 MT-95 18-25
33.51
@5) 25.4 TD125U 32 MC-85 MT-95 24-36
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How to calculate short-circuit current value

Various short-circuit

The purpose of calculating short circuit values
* Selection of circuit breakers, fuse.

¢ Adjusting metering devices

¢ Consideration for mechanical resistance

* Consideration for thermal resistance

Various value of short-circuit current should be
applied to the tests for upper factors.
Symmetrical current for AC and asymmetrical
current for DC are used for classifying short
circuit current.

Their differences should be essentially
considered in the basic step of making network
plan.

Symmetrical short-circuit current real value

Short-circuit current is composed of AC and
DC as it shows on <Fig.1>. The short-circuit
which indicates the real value of AC is called
as symmetrical short-current real value, |
(rms)sym. This current is the essential factor of
selecting MCCB, ACB, fuse.

AC+ DC
(asymmetrical short-circuit current)

<Fig.1> Composition of short-circuit current

Maximum asymmetrical short-circuit
current real value: | (rms)asym

The short-circuit which indicates the real value
of DC is called as asymmetrical short-circuit
current real value.

And this current value is changeable upon the
short-circuit closing phase.

This current value is treated for checking the
thermal resistant strength of wrings, CT and
etc.

With symmetrical short-circuit current real
value and short-circuit power factor, we can
achieve the value, a from <Fig.5>.

and maximum asymmetrical short-circuit
current real value is calculated with this
formula.

| (rms)asym= al (rms)sym

3-phases average asymmetrical short-
circuit current real value: | (rms)ave

Each phase is different in its input current
value in 3 phases circuit. So that AC rate for 3
phases is different. This value is the average of
asymmetrical short-circuit current of 3 phases.
And with symmetrical short-circuit current real
value and short-circuit power factor, we can
achieve the value, (B, and 3-phases average
asymmetrical short circuit current real value is
calculated with this formula.

| (rms)ave= B | (rms)sym

Maximum asymmetrical short-circuit
current instantaneous value: Imax

Each phase has different instantaneous current
value. And when asymmetrical short-circuit
current shows its maximum instantaneous
value, the current value is called as maximum
asymmetrical short-circuit current instantaneous
value. This current is to test the mechanical
strength of serial equipments.

And with symmetrical short-circuit current real
value and short-circuit power factor, we can
achieve the value, y and maximum asymmetrical
short-circuit current instantaneous value is
calculated with this formula.

Imax=yl (rms)sym

Network impedance for calculating short-
circuit current value

Bellows should be considered for the
calculation as the impedance components
affecting circuit to trouble spot from short-
circuit power.

a. Primary part impedance of incoming
transformer It's calculated from the short-
circuit current data which is provided by
power supplier. Calculated value can be
regarded as reactance.

b. Impedance of incoming transformer Its
amount is upon the capacity of transformer
and primary voltage. Generally this
impedance can be regarded as reactance
and refer to <Table.4>, <Table.5>.
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How to calculate short-circuit current value
Various short-circuit

c¢. Reactance of motor

A-4-21

Motor works as generator and supply short
circuit current in the condition of an accident
circuit such as <Fig.2>.

Generation factor of firm motor should be
considered in a low voltage circuit where a
circuit breaker operates quickly and in a high
voltage circuit for the selection of fuse.
Reactance of motor can be regarded in the
range of 25% normally.

. Distribution impedance

Impedance of cable and busduct do control
short-circuit remarkably in low voltage
network. Refer to <Table.5>, <Table.6>.

. Others

MCCB, ACB CT are equipments for the
network of low voltage.

The impedance of these equipment which is
calculated from short-circuit current value
should be considered.

Generally, the impedance of those equipment
is that of rated current (normal condition), if
operators apply that impedance value,
bigger reactance value may be applied to
calculated short-circuit current value.

400V 30kW
Short-circuit

Zﬁ . 415Vmax/\/\/\/\

Interphase
voltage
Between RS

Between ST

Between TR
R current

S current

T current
560Amax

<Fig.2> Short-circuit of motor




Technical information

| Susol

How to calculate short-circuit current value

With percent impedance

Ohm formula (Q), percent impedance formula
(%), unit formula (per unit) can be applied to
calculate short-circuit current value.

Ohm formula [Q]

Short-circuit current value is calculated by
converting into ohm value [Q ]

Percent impedance formula (%) Each
impedance is converted into the impedance
of base value and base voltage.

And the required amount for electric demand
should be shown as percent unit.
And apply that value in ohm formula.

Unit formula

The base value equals 1.0. and all value of
network shows in the way of decimal system.
Applying any of upper calculation formulas to
achieve short-circuit current value, it shows
equal value. To select a certain formula for
doing it, operator can select one of those
formula which is proper to oneself. Below is
percent impedance formula.

Finding base value

The rated current of transformer shall be the
base value.

Base capacity Ps== Pf kVA]

Base voltage Ve= V{ V]

Pr
Base current le=lr= ——x 1 A
+/3Vr T A
VB2 VT2

B i Zs= = Q
ase impedance Zes Box 10° mg ]

Short-circuit capacity
or breaking capacity
QIMVA] —1%X1

PT[KVA] %Zr=%R1+1%XT
-Nt

Busduct [RI-1%Xs
Cable
Cable IX2[Q] — 1%X2 Rs~n[Q]+Xs~n[Q]
ReQI+X4[Q] %Rs~n+%X5~n
%R «+1%X4 Sum capacity Pu[kVA]
F Pu[KVA]=1.5 X (KW output)

<Fig.3> Base value

Converting impedance into base value
a. Primary part impedance of transformer: %X

P
%Xi=———x 100 %]
Qx 10°

Q: Primary part short-circuit capacity

. Impedance of transformer: %ZT

It generally indicates as percent impedance.
If base capacity is equal to transformer
capacity, %ZT can be used as it is. When
base capacity is not equal to transformer
capacity, convert values by this formula.

Pr _ Ps

%Zr  %Zs

%: value converted by base value

1phase transformer should converted into
the value of 3 phase transformer, And the
percent impedance is equal to ‘/%x
calculated urgent value.

. Reactance of motor: %Xm

Transformer capacity shows the value in kW,

so it is converted into unit, KVA.

(kVA value) 1.5x (Output of motor, kW)

%Xm= 25% Converting it from base capacity
Pwu - Ps

%Xm %Xm

(Converting formula for different capacity)

. Impedance of busduct, cable

Cable: Area of cross-section & length
Busduct: Rated current

In <Fig.5>, <Fig.6>
Zc = (Q per each unit length)x (length) [Q]
Convert this value into % value.

Zc

Zs

(% converting formula)

%Zc =

2cables in same dimension, it's recommendable
to divide the length by 2.
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Preparing a impedance map In case of 1 phase short-circuit
Prepare impedance map according to the - V3
impedance value from (2). Various electricity Current value from (5) multiplied by 2
suppliers like source, motor have same electric V3

potential in impedance map. Each short-circuit current value (19 )= 3

As you find it on <Fig.4> (a), extend it from the (3phases short-circuit current)x a (ory)
unlimited bus to fault point, draw impedance

map.
o= © L L
. . a : coefficient of maximum asymmetrical current real value
Calculating impedance  +coeficient of 3 phases average asymmetical currnt real valuo
. ) ) v : coefficient of maximum asymmetrical current instantaneous value
Calculate impedance as <Fig.4 (b)> in .
impedance map < Fig.4 (a)> I
%Z = %R +j %X . ™~
2 2 \\ g \\
%Z = v/ (%R)*+ (%X) . ﬂ\ —
o ~\->_
1o 01 02 03 04 05 06 07 08 09 10
Calculating symmetrical short-circuit e, SRR |
current real value
<Fig.5>

Unlimited
jo6Xms j%Xmn bus

[%Xn Unlimited
%R bus

joeX

F

<Fig.4> Base value

Calculating various short-circuit current

value
IF (30) = IF (rms)sym (3Q)
Psx 103
= ———x100
V3Vee %Z
_ I
= %7 x 10p A]

Calculate various short-circuit current value
with a, 3, y values from <Fig.5> like

%R

%Z

3 phases average asymmetrical real value

I (rms)ave= Blr (rms)sym

Maximum average asymmetrical real value

Ir (rms)asym=Q Ir (rms)sym

Maximum asymmetrical instantaneous value
l[rmax= ylr (rms)sym

short-circuit power factor cos @ =
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How to calculate short-circuit current value

With a simple formula

For its special cases, calculating exact value
should be needed, in the other hand, for the
practical use, we recommend simple formula.

Finding a base value

It shall be the rated current of transformer.
Ps= PT [kVA]

Ve= VT [V]

le= IT [A]

_ VTs[Q]

2= BTx 103

J( Short-circuit capacity QIMVA]
%oX1

Pr{kVA] %Z1=%RT+] %XT-/V'T

Busduct

Sum capacity PM [kVA]n EA
Average capacity [kW]

_ Pu[KVA]

" nx15

<Fig.6> Base value

Short-circuit current from incoming circuit

Disregard the impedance value of primary part
of transformer. Calculate short-circuit current
value according to <Fig.7>.

(If the impedance value of primary part of
transformer is considered, calculate the current
value as below formula)

Is

I (R)= x 10D A

nR= (%R + (YoX:+%Xr) oA
Ps

%X1 = Wx 100 [%]

If the value of %R is not clear, %0Zr %Tr

s

W (R)= goxit06x:

x 10D A]

% Low voltage line ‘ »

120 AR 200V:
[0 1
Distribution " o
100 | e i Fault point ol
circuit 7/
5 o o
Symmetrical | g =
short-circuit ol 420V
e real | | Ren Only regard 5
70
value [kA] o of transformer
. to fault point =
© [] A A
E) ‘ T L
e
ol =
—
10
0

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 400 1500 1600 1700 1800 1200 2000
Capacity of 3 phases transformer] kVA]

Ref 1) Calculation in the random voltage E Voltage line
which is mostly close to E shall be selected to
calculate it .

i.e. in case of 220V, (200V line value)+ 200/220

Ref 2) Calculation for a certain impedance Zt (%)
Impedance line which is mostly close to Zt (%)
shall be selected to calculate it.

i.e. 420V, Zt= 4.5%
%Z=4% Line value (or 5% line) x 4 (or 5)/4.5

Ref 3) When the value is out of lines or over 200VA or
below 100kA, multiply 10 times to the calculated
values.

<Fig.7> Transformer capacity and short-circuit current

Short-circuit current to motor
In (M)=4x ¥ (Rated current of motor)

Symmetrical short-circuit current at point A
Ia=1a (R)+1a (M)

Decreasing coefficient caused by busduct

- 2 la
Obtaining the value of 10VT

Calculate decreasing coefficient from <Fig.10>

Decreasing short-circuit current by
reactance

When there’s 1lphase transformer in a certain
circuit, calculate it in the base of reactance.
Regarding the reactance as pre-impedance at
source part at point of <Fig.8>,

Es
Xc =
¢ x/é lc
Reactance C~D: Xo[Q ] (impedance of 1 @ T)

%X1
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Calculating the value of Xo/Xc and decreasing
coefficient d from the reactance of <Fig.9>.
Current at point D lo=d- Ic

Impedance of 1 phase transformer Xo= X (19) %
a. Short-circuit current at Ec voltage base
Io (rms)sym- 3@ =d- Ic (rms)sym- 3@

b. Short-circuit current at Eo voltage base
Io (rms)sym- 3@ =d- Ic (rms)sym- 3@ x Ec/Eo

1 How to apply
! Find coefficient 'd' using
08 XofXc at same current value
d z‘; | Reactance [113 phase short-circuit
. C 3 xdel @ When C, D have same electric potential
05— In(rms)sym@d®lc(rms)sym
04| @ In case of Point C : Ec[V], Point D : Eo[V]
[ok] 3 phases d - Ec/Eo - (rms)sym
02 Ol VN S
o | I [ 11 ] 1phase short-circuit [ 1] X 3/2
- — -
0001 001 (X 1 10 100

<Fig.9> Decreasing coefficient of short-circuit
current by reactance: d

Coefficient d for cables

£ o

10V~

Decreasing coefficient b value is calculated from
<Fig.13>. For insulator drawn wrings, we can find
the value directly from <Fig.13>.

Calculating the value of

Calculating symmetrical short-circuit
current real value

Ir (rms)sym=bx Io[D]

Various short-circuit current

In case of having short-circuit current power
factor, find o, B, y from <Fig.5>, If not find 3 values
from <Table.1>

» 3 phases short-circuit asymmetrical current
average value
Ir (rms)ave= Pl (rms)sym
» Maximum asymmetrical real value
Ir (rms)ave= alr (rms)sym
* Maximum asymmetrical instantaneous value
Ir (rms)ave=ylr (rms)sym

<Table.2> q, B, y values when short circuit power factor
value is not definite.

5 _— Variables
sxg]rrgirgﬁi : 3 phases Maximum
Maximum short-circuit asymmetrical
real value asymmetrical | asymmetrical | oot
A) real value current I
average value value
2500 1.0 1.0 1.48
2501 5000 1.03 1.02 1.64
5001 1000 1.13 1.07 1.94
1001 15000 1.18 1.09 2.05
15001 25000 1.25 1.13 2.17
25000 1.33 1.17 2.29

1 phase short-circuit

(Each current)=§x 3 phases short-circuit current

x y (or o)
1.0 T
09 1500A
08 1200A
1000A 50mm | 50mm
07 \ —jjcemm. \
08 00 00 0o
800A
05 2000A 67.5mm 67.5mm
04
B600A
03 A00A /(
02 00
01 i
0
1 10 100 1000 10000 108
Q-Al
10-E
General busduct
Busduct
Ratings

. Resistance| Reactance (Impedance
(A) Size [mm] R X 7

Material [Q/m] [Q /m] [Q/m] [Q /m]

200 3x 25 241x 10" | 1.312x 10*| 2.74x 10*
400 6x 40 |0.751x 10*| 1.02x 10* | 1.267x 10*
600 6x 50 |0.607x 10*| 0.91x 10* | 1.094x 10*
800 6x 75 0.412x 10*| 0.72x 10* | 0.830x 10*
1000 | 6x 100 |0.315x 10*| 0.60x 10* | 0.678x 10*
1200 | 6x 125 |0.261x 10*|0.516x 10*| 0.578x 10*
1500 | 6x 150 |0.221x 10*|0.449x 10*| 0.500x 10*
2000 | 6x 125x 2 |0.129x 10*| 0.79x 10* | 0.800x 10*

Cu

<Fig.10> Decreasing coefficient of general busduct (Cu)

0701 10 10 100 1000 10000 50000
Q -Al
10-E

<Fig.11> Decreasing coefficient b in cable (600V 1V)

10 T
80mm?2

o 6 N\
4 100mm?2
08 2o
07 r 200mm?2
; S
06
ool e 2o\
£ AN
o S N
) 14mm
02 girm:
01 55mm?
169
0 01 10 10 100 1000 10000 50000
0 -Al
10-E

<Fig.12> Decreasing coefficient b in cable (600V V)
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Calculation example

Calculationl) Short-circuit current value will be achieved by simple formula and percent impedance

formula for <Fig.13>

1000MVA

750kVA
20kV/420V 50Hz

%z:s.o%{:f’é:‘}-io
‘oN=1.

IV: 14mm2 IV: 2><100mm2 IV: 2X100mm?
30m 10m Rc110m

Xct
Rcs
V 125mm? IV:1205mm? | V: 126mm? [y, IV : 125mm? IV': 125mm?
2 2
20KVA 50m Rce 20m 50m 0m 0m
10T Xc2
420/100V

%Z=0% General load
%X=1.68
{%R 15
\ 120kW

<Fig.13>

Percent impedance formula
(1) Base value
Ps = 750kVA Vs = 420V
le=1031A Zs= 0.237Q

(2) Each impedance
a. Reactance at primary part of transformer

oy 120 _ 0
%X:= J500x 107 100= 0.074 %]

b. Impedance of transformer
%R—= 1.4%
%X= 4.8%

c. 12 Trimpedance

Yo = 1.15;0750 % - 216 %)
Yo 1.68;0750 1 g o
d. Reactance of transformer
%xm:%x 25=104 %)
%xm:%x 25-89 %)
%xm:%x 25=125 %]
%xm:%x 25=108.7 %]

Same

l Same J( Same J(
as left one

as left one as left one

140kW 100kW 115kW

. Impedance of cable

Converting impedance of whole metal
tube

[2x 100mm? 10m]

%Ri= % %x 100=0.3§ %]
%oXcr= %x %x 100=0.27 %]

[125mm? 20m]
%oRe= 0:00014% 20 » 100=1.1§ %]

0.237
%oXco= 0:00013% 20 » 100=1 0g o]
0.237
[250mm? 50m]
_ 0.00007x 50
0, MUV Y = 0,
WoRes= S0 DEZ >0 X 100= 147 %)
%Xce= 0:00013% 50 » 100=274 o]
0.237
[14mm? 30m]
0.00013x 30
0, = L II7 OY = 0,
WRei= O 0 X 100= 1645 %]
%oXci= 0:00015% 30 x 100=1.88 %)
0.237
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(3) Preparing a impedance map
Connect short-circuit supplier to the unlimited
bus.

Unlimited bus

<Fig.14>

Calculating impedance
Calculate it in serial/parallel type formula

1.56
1.36
F1

<Fig.15>

a. Fault point F: b. Fault point F-

39.06

j5.53 j37.55

%Zi= /(2577+ (5537  %Z:= 1/(39.06)+ (37.55)
=6.1[%] =54.2[%]

(5) Calculation of asymmetrical short-circuit
current
a. Fault point F.

I (rms)sym = 1958 100= 16900 Al

257
cos@ 1 = —ﬁ— 0.422

b. Fault point F2 (1 phase circuit)
1031, 100=190p A ... (at 100V)

IF2 (rms)sym = 540
=798p A] ... (at420V)

_ 1031 420
= 542 100 350

IF2 (rms)sym is short-circuit current.
Therefore, convert it into 1 phase short-circuit
current.

V3

IF2 (rms)1Q sym= 7989x o= 6919 A]
39.06
cos@ = ", 542 =0.72

(6) Various short-circuit current
Calculate o, B, y from <Fig.5>.

a. Fault point F:
cosd .= 0.422
o0=105 (=13 y=1.74
Ir1 (rms)ave= 1.03x 16900= 17407 A]
Ir1 (rms)asym= 1.05x 16900= 17745 A]
lumax= 1.74x 16900= 29404 A]

b. Fault point F-
cos@d = 0.72
o=10 (=148
1@ (rms)asym= 1.0x 6919 A]
l21@ max= 1.48x 6919= 10240 A]

Simple calculation formula

(1) Base value
Ps = 750kVA Ve = 420V
le = 1031A Zs = 0.237Q

(2) Short-circuit current of incoming circuit
Disregard the impedance of primary part of
transformer
In <Fig.7> law= 20500 A

(3) Short-circuit current of motor
Sum of motor capacity=
(120+140+100+115)x 1.5= 713 kVA]
b= "3 x 4= 3920 A]
V3% 420

(4) Symmetrical short-circuit current at point A
la= 20500+3920= 24420 A]
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Calculation example

(5) Decreasing short-circuit current for cable (6) Various short-circuit current
a. At point F1 Find a, B, y from <Table.1>
e 2x 100mm? 10m a. At point F:
2x 100mm? 10m= 100mm? 5m =125 (=113 y=217
2 la 20x 24420 IF1 (rms)ave= 1.13x 17940= 20273 A]
10E - 1ox 420 291 IF1 (rms)asym= 1.25x 17940= 22425 A]

Coefficient b= 0.935 IFlmax=2.17x 17940= 38930 A]

Short-circuit current value at point C

b. At point -
Ic (rms)sym= 0.935x 24420= 2285Q A]

=113 y=194
IF210 (rms)asym=1.13x 7076=7945 A]

° 2
125mm? 20m IF210 max= 1.94x 7076= 13727 A

L lc _ 20x 22850 _
10E~  10x 420 1089

Ir2 (rms) sym=0.785x 244850=1794Q A]

<Table.2> Comparison of short-circuit

Fault point F1 F
b. At point F: Symmetrical Percent impedance 160004 | 6919A
e 14mm? 30m short-circuit calculation value
¢ lc _ 30x 24420 culrrent real Simple formula 17940A | 7076A
10E~ 10x 420 /44 vaue calculation value 106% | 102%
Coefficient b= 0.249 3 phases ::lr:uel;t“')”;’:“;fgce 17407A
— _ average
Io (rms)3@ sym= 0.24x 24420=608(Q A] e .
current real Simple formula
+ Decreasing by the reactance (12 Tr)dp value calculation value 116%
Convert the value of ‘%X of 1@ Tr' to —
base capacity Maximum Percentimpedance | 7,5 | go10A
Xo= 750% 2/20= 75% asymmetrical calculation value
. current real i
Impedance of primary part at 13 Tr el Simple formula 22425A | 7995A
calculation value 126% | 115%
Is 1031
= —X = —~5~ X Y
XA b 100 5080 100[%)]

Convert Xoto equivalent 3 phases, and

Xof2 _  750x 2x 6080  _,
Xa  20x 2x 1031x 100

Coefficient d of <Fig.9> d=0.32

Ir2 (rms)3@ sym=0.32x 6080=194p A] (400V)
=0.32x 6080x 420/100
=817 [A] (100V)

I,z (rms)1J sym= 8171x @ =707 A]
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Short-circuit current value will be achieved by Short-circuit current at point B: Iss
simple formula for <Fig.16> a) Impedance Map
Serial sum of impedance
271=0.25%(1000KVA) Ztot= 0.25+0.01+8=8.2p %]

T 22=0.01%(1000KVA) Incoming 0.25%

)
e ;;ii%)kVA 6.6/3.3kV tot
Cable0.019% = 0-25+0.01+8
H =8.26 %]
[©]
gt Trsookva z1r = X000 g1
a 100KWI 200kW (Convert it by 1,000kVA)
6 Tr2 100kVA 3.3kV/220V
) Za=25% b) Short-circuit current Isc
<L>20kWu:8.5°/mJ>> 1000kVA <L> 1000kVA lse= 100p kVA] x 1000x 100 = 2118 A]
cos® =0.8 75=1.0% 75=1.0% ﬁx 3'B k\/] x 1000x 8.26
Breaking capacity of breaker [MVA]
MVA= /3 short-circuit current [KA]
<Fig.16> line to line voltage[kV]

Short-circuit current at point C: Isc

1) Calculate rated current at each point
@ P a) Impedance Map

Rated current I at point A

50p KVA] x 1000

lna= = 43.Y A] .
V/3x 6.5 kV] x 1000 Bo % To%
Rated current I at point B
25 X%): 25% 40 X% =2000% < 40 ><105ﬁJ =8000%
_ 10D kVvA]x 1000 _ Tr 20kW skw
Ine= =175 A
V3% 3. kV] x 1000
Parallel sum of impedance
- = 2D kw] x 1000 - 770 A ) p
3x 22D V] x 0.85x 0.8 7= , L = 3258 %
(2) Put 1000k VA for base capacity and calculate 33.26 12001 * 8001

short-circuit current at each point.

N . b) Short-circuit current Isc
Short-circuit current Is at point A

a) Impedance Map | 100D kVA]x 1000x 100 _ 8059 Al
V/3x 22D V]x 3258 %)
Incoming 25%
Calculation formula
Transformer capacity

7=0.25(%) Rated current In =

V/3x Rated voltage
Transformer capacityx 100
+/3x Rated voltagex %Z

b) Short-circuit Isa Short-circuit current Is =
_ 100D kVA] x 1000x 100
SA—
v/3x 6.5 kV] x 1000x 0.25%

Breaking capacity of breaker [MVA]
MVA= 3 short-circuit current[kA] line to
line voltage[kV]

= 3499D A]
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Combination of transformer and impedance

<Table. 3> Combination of transformer and impedance

Transformer 3 phases transformer
Impedance 6.3kV/210V QOil Tr. |6.3kV/210V Mold Tr.| 20kV/420V Mold Tr. | 20kV/420V Oil Tr.
Transformer capacity (VA) |ZT[%)] | RT[%]| XT[%]| ZT[%] |RT[%] | XT[%]| ZT[%] | RT[%]| XT[%]| ZT[%]|RT[%] | XT[%]
20 2.19| 1.94 | 1.03
30 2.45| 1.92 | 1.53 | 4.7 | 2.27 | 4.12
50 247|159 | 1.89 | 4.7 | 1.94 | 4.28
75 235| 1.67 | 1.66 | 4.4 | 1.56 | 4.11
100 2.54| 1.65 | 1.96 | 4.6 1.5 | 4.24
150 264|164 | 207 | 42 | 129 | 4.0
200 28| 159 | 231| 45 | 1.17 | 4.35
300 3.26| 1.46 | 2.92 | 45 1.2 | 4.33
500 361|133 |3.36| 47 | 008 | 469 | 50 | 1.56 | 476 | 6.0 | 1.0 | 592
750 4.2 1.55 39| 6.0 0.8 | 595| 5.0 | 1.40 | 480 | 6.0 0.9 | 5.93
1000 50| 135|482 | 7.0 0.7 696 | 50 | 1.26 | 4.84 | 6.0 0.8 | 5.95
1500 51| 122 | 495| 7.0 06| 6.97| 55 | 1.2 |537| 7.0 | 0.75 | 6.96
2000 50| 12 |485| 75 | 065 | 7.47| 55 11539 | 70 | 07| 6.96
<Table. 4> Example of transformer impedance <Table. 5> Example of cable impedance
Transformer 1 phase transformer (600 viny! cable)

Impedance | 6.3kV/210V Ol Tr. | 6.3kV/210V Mold Tr. Impedance of cable 1m (Q)
Transformer 9 0 9 9 0 9 ntemal ) Resistance
capacity (VA) 2Tl R0 XTI 2T RTDS) XTEe Cable ms;.qlaﬂon vinyl tube | Insulator Q)

10 149 | 14.9 |0.268  dimension Vé";;;g gfr wiring of | wiring in /
20 14.0 | 14.0 |0.503 steel tube steel tube | building cable
30 14.8 | 14.8 |10.523 il i and duct 1meter
50 13.6 | 13.6 |0.494 @ 1.6mm 0.0089
75 11.0 | 11.0 |0.558
100 887 | 885 [0562 22MM 0.0056
200 770 | 768 | 0571 @ 3.2mm | 0.00020 | 0.00012 | 0.00031 | 0.0022
300 575 |569 0619 oo™ 0.0033
500 508 | 497 | 105 oMM 0.0023
14mm? 0.0013
750 5.05 | 492 | 1.16
22mm? 0.00082
1000 4.03 139310904 ., | 000015 0.00010 | 0.00026 0.00062
2000 455 | 450 |0.637 38mm? 0'00048
3000 429 | 4.22 |0.768 > :
5000 326 | 318 0725 oM™ 0.00037
7500 272 | 281 o775 oomm 0.00030

10000 25| 207 | 1.40 | 233 | 218 |0.823 fg[)"r;nmz g'gggig

15000 23711841149 | 204 | 182 10.957 125mm? | 0.00013 | 0.00009 | 0.00022 0'00014

20000 257|176 | 1.87 | 1.90 | 1.60 | 1.02 ' ’ ' ’

150mm? 0.00012

30000 2.18 | 1.58 | 1.50 5

50000 205 | 147 | 142 200mm 000009

75000 227 | 146 | 174 gggm 8‘8888;

100000 248 | 1.49 | 1.98 — 1=
150000 | 339 131313 T sl om0 12
200000 3.15| 1.31 | 2.87 <Remark2> When the cable is parallelly 2 or 3ea, reactance and
300000 223|128 | 2.96 rltj?ls;ﬁgfﬁ;::&:e calculated in the condition of 1/3 and
500000 419 | 1.09 | 4.03
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Various short-circuit

<Table.6> Impedance sample of bus and busduct (50Hz)

[x 10“Q /m]
Ampere 50Hz 60Hz

rating

(A) R X z R X z
600 1.257 0.323 1.297 1.385 0.387 1.438
800 0.848 0.235 0.879 0.851 0.282 0.896
1000 0.641 0.185 0.667 0.645 0.222 0.682
1200 0.518 0.152 0.540 0.523 0.183 0.554
1350 0.436 0.129 0.454 0.443 0.155 0.469
1500 0.378 0.113 0.394 0.386 0.135 0.409
1600 0.360 0.107 0.375 0.367 0.128 0.389
2000 0.286 0.084 0.298 0.293 0.101 0.310
2500 0.218 0.065 0.228 0.221 0.078 0.235
3000 0.180 0.054 0.188 0.184 0.064 0.195
3500 0.143 0.042 0.149 0.146 0.051 0.155
4000 0.126 0.038 0.131 0.129 0.045 0.136
4500 0.120 0.036 0.125 0.122 0.043 0.130
5000 0.095 0.028 0.099 0.098 0.034 0.103

<Table.6> Impedance sample of Bus and busduct (50Hz) [x 10°Q /m]
Ampere 50Hz 60Hz

rating

A) R X z R X z

600 0.974 0.380 1.045 0.977 0.456 1.078

800 0.784 0.323 0.848 0.789 0.387 0.879
1000 0.530 0.235 0.580 0.536 0.282 0.606
1200 0.405 0.185 0.445 0.412 0.222 0.468
1350 0.331 0.152 0.364 0.338 0.183 0.384
1500 0.331 0.152 0.364 0.338 0.183 0.384
1600 0.282 0.129 0.311 0.289 0.155 0.328
2000 0.235 0.107 0.259 0.241 0.128 0.273
2500 0.166 0.076 0.182 0.169 0.091 0.192
3000 0.141 0.065 0.155 0.144 0.078 0.164
3500 0.122 0.056 0.135 0.127 0.068 0.143
4000 0.110 0.051 0.121 0.113 0.061 0.126
4500 0.094 0.043 0.104 0.096 0.052 0.109
5000 0.082 0.038 0.091 0.084 0.045 0.096
5500 0.078 0.035 0.086 0.080 0.043 0.091
6500 0.068 0.028 0.074 0.071 0.031 0.077
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Calculation example

Using a certain graph, you can find and
calculate the short-circuit current value which is
at one position of network. No matter the
condition of network is different, you can do the
calculation through adjusting variables.

Graph note

P coordinates— Transformer capacity (kVA)
Is; coordinates— Short-circuit current value
(kA)
Is2 coordinates— Short-circuit current value
affected cable condition (kA)

Line - % impedance of transformer (%)

Line - Length of cable (m)

Line - Square mm of cable (mm?)

Line - Isz (kA)

Remark)  line shows the length of hard vinyl cable (600V 1V)

PKVA[500k VA 3 phases]
%Z=X%[5%]
[6.3kV/200V]

A(SA)

MCCB1 (300A)
Cable m (20m)
Smmz2 (200mm2)

B (IsB)
MCCB2 (100A)

Cablem (15m)
Smm2 (30 mmz2)

C (IsA)
MCCB3 (30A)

How to calculate short-circuit current value

(1) 3 phases transformer

Short-circuit current value at (A) where it
is just below transformer. At P coordinates,
find the coordinates value (g) of the
cross point (f) which is from transformer
capacity (e) and A line. Disregard
primary part impedance of transformer.
Find the short-circuit current value at
Point B, C which are considered cable
impedance.

¢ At short-circuit current g (kA) of Is:
coordinates, find the value (h) of B line

¢ Move (h) to parallel direction of Is, and
find the cross point (i) to C line.

* Move (i) to parallel direction of Is., and
find the cross point value (j) to D line (g),
finally find (k) of Isz

(2) 1 phase transformer

Short-circuit current value where it is just
below transformer. Find the value as
same as that of 3 phase transformer and
multiply it 3 times. (g’'kA)

Find the short-circuit current value where
it is considered cable impedance.

« Multiply 2/3 times to g’ of Is coordinates
¢ Find the Is: value as same as that of 3

phase transformer and multiply it 3/2
times.

Remark

1. It's not considered the transformer contribution.
Multiply 4 times the rated current of
transformer in cases.

2. The real short-circuit current value is littler
lower that its calculated value by the way we
suggest because we take the rated voltage
as AC200V, 400V. So the current value
should be calculated in the consideration of
stability

3. The calculated value is symmetrical real
value.

4

&z

vV

P Transformer capacity [kVA] —

g 220

Is1[kA] —AC 400V
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P Transformer capacity (kVA)

How to calculate short-circuit current value

Calculation graph

(1) Short-circuit current value at point A (Isa)

« At P coordinates, find (f) which is the point
which is to match transformer capacity
500kVA and A line. Then move (f) to Is:

(2) Short-circuit current value at point B (Iss)

e Find value h of B line (20mm) at g (=
29KkA) of Is:coordinates

* Move h parallely to the direction of Is:, and
find value | at the cross point with C line (200mm)

AC | AC
400V | 200V

10000

B length of cable

direction and finally find (g).
* Isa= 29KVA (g)

* Move | parallely to the direction of Isz, and
find value j at the cross point with D line
(9= 29kA)

* lss= 19KA (k)

5000
4000
3000
10000 |
8000 | 2000
6000 |- 1500
4000 | 1000
3000 |- 750
2000 [ 500
1500 |
300
1000 [
200
750 |
100
500 |-
100
300} 75
200 |- 50
30
150 |
Percent impedance of transformers
50 |- i
1 g
2 3 4 5 67 8910 15 20 30 40 50 100 200
. L . . L . . .
4 5 6 7 8910 20 30 40 50 60 80 100 200  kg(kA)
Is(kA)
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(3) Short-circuit current value at point C (lsc)

* Find Is: coordinates value (19kA) of short-circuit current value k (= 19kA) at Point B. and find
cross point m between 19kA and B line.

* Move m parallely to the direction of Is: coordinates, and find the cross point n at C line
(30mm).

» Move n parallely to the direction of Is:and find the cross point p of Is:with D line.

e Isc=10kA (9)

Square mm of cable 600V IV
(Hard vinyl tube cable)

200

150

100

50
40

30

20

10

(] E )]

N

L o5

(W) (8nJeA [eal [eal1dWWAS) Jua1INd 1INJJID-L0YS S|

AC200V

AC400V
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Frames 15A to 125A front mounting type
circuit breakers and molded case switches.

/\ DANGER

Hazard of electric shock, burn or explosion

1) This equipment must be installed and serviced only by
qualified electrical personnel.

2) Turn off and lock out all power supplying this equipment
before working on or inside equipment.

3) Replace all devices, doors, and covers before turning on
power to this equipment.

4) Always verify that no voltage is present before working on
or inside equipment, and always follow generally accepted
safety procedures.

Failure to follow these instructions will result in death or
severe injury.

LS Industrial Systems is not liable for the misapplication
or mis-installation of its products.

The user is cautioned to observe all recommendations,
warnings and cautions relating to the safety of personal and
equipment as well as general and local health and safety laws,
codes and procedures.

1. Circuit breaker installation

Make sure that the equipment is suitable for the installation by
comparing nameplate ratings with system requirements.
Inspect the equipment for completeness and check for any
damage.

/\ DANGER

Hazard of electric shock, burn or explosion

1) Before mounting the circuit breaker in an electrical system,
make sure there is no voltage present where work is to be
performed.

2) Mount no closer to enclosure metal or live parts than is
indicated in drawing.

3) All enclosure closing hardware must be installed.

Failure to follow these instructions will result in death or
severe injury.

Dimensions for electrical and mechanical clearance to metal or
live electrical parts. (See Fig. 1)

-Dimensions : inch (mm) Metal or live electrical parts

3086(784)

= j—"—*

L

3.425(87)

3.992 (101.4)

Il|e

[T
_N__

i

3086 (78.4)

3992 (10L4)

3.874(984)

<Fig. 1> Clearances for Circuit Breaker

A-4-35

To mount the circuit breaker perform the following steps:

1) For individual surface mounting, drill and tap mounting bolts
holes according to the drilling plan shown in Fig. 2. For dead
front cover applications, cut out cover to correct escutcheon
dimensions refer to Fig. 3.

2) If circuit breaker includes factory- or field-installed internal
accessories, make sure that accessory wiring can be
reached when the circuit breaker is mounted.

3) Paosition circuit breaker on mounting surface.

4) Install circuit breaker mounting screws. Tighten hardware
securely, but do not exceed 17 pound-inches(2N.m.)

¢ -Dimensions : inch (mm)

€

059 (15)

1535(39)

2519 (64)

€ ¢

\ #8-32UNC Tap
(2holes)

4212 (107)

1.141 (29)

<Fig. 3> Circuit breaker escutcheon
dimensions

<Fig. 2> Circuit breaker mounting bolt
drilling plan

2. Manual operation

Manual Operation of the circuit breaker is controlled by the
circuit breaker handle and the PUSH TO TRIP button. The
circuit breaker has three positions, two of which are shown on
the cover with raised lettering to indicate ON and OFF. The
third position indicates a TRIP position and is between the ON
and OFF positions. (See Fig. 4)

Circuit Breaker Reset

After an automatic or accessory initiated trip, or a manual
PUSH TO TRIP operation, the circuit breaker is reset by
moving the circuit breaker handle to the reset position.

NOTE) In the event of a thermal trip, the circuit breaker cannot be reset until the thermal
element in the trip unit cools.

PUSH TO TRIP button

The PUSH TO TRIP button checks the tripping function and is
used to manually exercise the operating mechanism.

NOTE) Press PUSH TO TRIP button once a year to exercise circuit breaker.

e Handle Position Indicator Color
RED - ON

X 2 GREEN - OFF(RESET)
D5 O 50
— Auxiliary cover
e ON()
PUSHTO TRIP Tripped
Button
ol OFF(0)
Reset
\ |
050 Sip-
0 q

<Fig. 4> Circuit Breaker Manual Controls
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3. Wire installation-all circuit breakers

See circuit breaker nameplate label or optional lug instructions
for wire size and torque.

/\ CAUTION

Hazard of false torque indication

1) Each terminal connectors or conductors should be
connected as shown in the Fig. 5.

2) Do not allow conductor strands to interfere with threads of
wire binding screw.

3) When installing two cables into a lug body make sure
cables do not back out during tightening of the wire binding
screw.

Failure to follow these instructions will result in
equipment damage.

<Fig. 5> -Strip Length

[ F

E

15~125 Ampere Frames : 5/8 inch
(16mm)

3,543 (90)

oy |

gty

1496 (39)
2.362 (60)
6.456 (164)

0,81 (2045)
0192 (49)

0578 (14.7)

0846 (215)

4. Circuit breaker removal

1) Turn off all power supplying this equipment before working
on or inside equipment.
2) Remove circuit breaker in reverse order of installation.

5. Accessories install(if required)

1) Turn off all power supplying this equipment before working
on or inside equipment.

2) Loosen four screws from the auxiliary cover and open it.

3) Install field-installable accessories according to instructions
supplied with them.

4) Close the auxiliary cover and secure with screws.

5) If circuit breaker has factory-installed accessories, refer to
label on circuit breaker for electrical specifications and lead
colors.

6. Other safety instructions

Check area where circuit breaker is installed for any safety
hazards including personal safety and fire hazards. Exposure
to certain types of chemicals can cause deterioration of
electrical connections.

/N\ CAUTION

Hazard of equipment damage

1) No circuit breaker should be reclosed until the cause of trip
is known and the situation rectified.

2) Be careful not to be damaged by accidents during
transportation or installation.

3) Check periodically terminals and connectors for looseness
or signs of overheating.

Failure to follow these instructions will result in
equipment damage.

If any questions arise, contact LS Industrial systems Co.,Ltd or
refer to the catalogue for further information or instructions.

3035 (77.1)
2,958 (75.15)
2716 (69)

1,062 (27) JJ

3389 (86.1)

3.496 (88.81)

0.95(24.2)
1.181 (30)

3625 (92.1)
4.212(107)

1.181 (30)

<Fig. 6> Dimensions
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Frames 150A to 250A front mounting type
circuit breakers and molded case switches.

/\ DANGER

Hazard of electric shock, burn or explosion

1) This equipment must be installed and serviced only by
qualified electrical personnel.

2) Turn off and lock out all power supplying this equipment
before working on or inside equipment.

3) Replace all devices, doors, and covers before turning on
power to this equipment.

4) Always verify that no voltage is present before working on
or inside equipment, and always follow generally accepted
safety procedures.

Failure to follow these instructions will result in death or
severe injury.

LS Industrial Systems is not liable for the misapplication
or mis-installation of its products.

The user is cautioned to observe all recommendations,
warnings and cautions relating to the safety of personal and
equipment as well as general and local health and safety laws,
codes and procedures.

1. Circuit breaker installation

Make sure that the equipment is suitable for the installation by
comparing nameplate ratings with system requirements.
Inspect the equipment for completeness and check for any
damage.

/\ DANGER

Hazard of electric shock, burn or explosion

1) Before mounting the circuit breaker in an electrical system,
make sure there is no voltage present where work is to be
performed.

2) Mount no closer to enclosure metal or live parts than is
indicated in drawing.

3) All enclosure closing hardware must be installed.

Failure to follow these instructions will result in death or
severe injury.

Dimensions for electrical and mechanical clearance to metal or
live electrical parts. (See Fig. 1)
-Dimensions : inch (mm)

Metal or Live Electrical Parts
/\

3425 (87)

|t

3,086 (78.4)

535(1359)

&

3
L5 9@ O
O

2

1

3,086 (78.4)

5429 (137.9)

5,055 (128.4)

<Fig. 1> Clearances for Circuit Breaker
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To mount the circuit breaker perform the following steps:

1) For individual surface mounting, drill and tap mounting bolts
holes according to the drilling plan shown in Fig. 2. For dead-
front cover applications, cut out cover to correct escutcheon
dimensions refer to Fig. 3.

2) If circuit breaker includes factory- or field-installed internal
accessories, make sure that accessory wiring can be
reached when the circuit breaker is mounted.

3) Position circuit breaker on mounting surface.

4) Install circuit breaker mounting screws and washers. Tighten
hardware securely, but do not exceed 33 pound-inches(3.8N.m.)

-Dimensions : inch (mm)

¢
_ 3
o)
12 069 (17.5) 1.259(32)
B
g T =
o ¢ . <
g a%@ =
2 .
§ N
#8-32 UNC Tap - *
(2 Holes)

<Fig. 3> Circuit breaker escutcheon
dimensions

<Fig. 2> Circuit breaker mounting bolt
drilling plan

2. Manual operation

Manual Operation of the circuit breaker is controlled by the
circuit breaker handle and the PUSH TO TRIP button. The
circuit breaker has three positions, two of which are shown on
the cover with raised lettering to indicate ON and OFF. The
third position indicates a TRIP position and is between the ON
and OFF positions. (See Fig. 4)

Circuit Breaker Reset

After an automatic or accessory initiated trip, or a manual
PUSH TO TRIP operation, the circuit breaker is reset by
moving the circuit breaker handle to the reset position.

NOTE) In the event of a thermal trip, the circuit breaker cannot be reset until the thermal
element in the trip unit cools.

PUSH TO TRIP button

The PUSH TO TRIP button checks the tripping function and is
used to manually exercise the operating mechanism.

NOTE) Press PUSH TO TRIP button once a year to exercise circuit breaker.

e Handle Position Indicator Color
RED - ON
GREEN - OFF(RESET)

Auxiliary cover ON()
]
Tripped
% PUSH TO TRIP Button

OFF(O)
0 o Reset [

<Fig. 4> Circuit Breaker Manual Controls
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3. Wire installation-all circuit breakers

See circuit breaker nameplate label or optional lug instructions
for wire size and torque.

/\ CAUTION

Hazard of false torque indication

1) Each terminal connectors or conductors should be
connected as shown in the Fig. 5.

2) Do not allow conductor strands to interfere with threads of
wire binding screw.

3) When installing two cables into a lug body make sure
cables do not back out during tightening of the wire binding
screw.

Failure to follow these instructions will result in
equipment damage.

(e o

<Fig. 5> -Strip Length

]
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4. Circuit breaker removal

1) Turn off all power supplying this equipment before working
on or inside equipment.
2) Remove circuit breaker in reverse order of installation.

5. Accessories install(if required)

1) Turn off all power supplying this equipment before working
on or inside equipment.

2) Loosen four screws from the auxiliary cover and open it.

3) Install field-installable accessories according to instructions
supplied with them.

4) Close the auxiliary cover and secure with screws.

5) If circuit breaker has factory-installed accessories, refer to
label on circuit breaker for electrical specifications and lead
colors.

6. Other safety instructions

Check area where circuit breaker is installed for any safety
hazards including personal safety and fire hazards. Exposure
to certain types of chemicals can cause deterioration of
electrical connections.

/\ CAUTION

Hazard of equipment damage

1) No circuit breaker should be reclosed until the cause of trip
is known and the situation rectified.

2) Be careful not to be damaged by accidents during
transportation or installation.

3) Check periodically terminals and connectors for looseness
or signs of overheating.

Failure to follow these instructions will result in
equipment damage.

If any questions arise, contact LS Industrial systems Co.,Ltd or
refer to the catalogue for further information or instructions.

1700 15
-
3 052 (7
-
2T P
- -
| IR
A o |
a2
B
=
a
L]
LBl 1
i
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DER 15  ETI L deEeEs |
- - -
ITBHIET
| BT -
il =,

<Fig. 6> Dimensions
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Frames 300A to 400A front mounting type
circuit breakers and molded case switches.

/\ DANGER

Hazard of electric shock, burn or explosion

1) This equipment must be installed and serviced only by
qualified electrical personnel.

2) Turn off and lock out all power supplying this equipment
before working on or inside equipment.

3) Replace all devices, doors, and covers before turning on
power to this equipment.

4) Always verify that no voltage is present before working on
or inside equipment, and always follow generally accepted
safety procedures.

Failure to follow these instructions will result in death or
severe injury.

LS Industrial Systems is not liable for the misapplication
or mis-installation of its products.

The user is cautioned to observe all recommendations,
warnings and cautions relating to the safety of personal and
equipment as well as general and local health and safety laws,
codes and procedures.

1. Circuit breaker installation

Make sure that the equipment is suitable for the installation by
comparing nameplate ratings with system requirements.
Inspect the equipment for completeness and check for any
damage.

/\ DANGER

Hazard of electric shock, burn or explosion

1) Before mounting the circuit breaker in an electrical system,
make sure there is no voltage present where work is to be
performed.

2) Mount no closer to enclosure metal or live parts than is
indicated in drawing.

3) All enclosure closing hardware must be installed.

Failure to follow these instructions will result in death or
severe injury.

Dimensions for electrical and mechanical clearance to metal or
live electrical parts. (See Fig. 1)
-Dimensions : inch (mm)

Metal or Live Electrical Parts

3.08(784) 437(111)

/

“IN.

363 (92.4)

I

000

363(924)

7.04(179)

308 (78.4)

<Fig. 1> Clearances for Circuit Breaker
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To mount the circuit breaker perform the following steps:

1) For individual surface mounting, drill and tap mounting bolts
holes according to the drilling plan shown in Fig. 2. For dead-
front cover applications, cut out cover to correct escutcheon
dimensions refer to Fig. 3.

2) If circuit breaker includes factory- or field-installed internal
accessories, make sure that accessory wiring can be
reached when the circuit breaker is mounted.

3) Paosition circuit breaker on mounting surface.

4) Install circuit breaker mounting screws and washers. Tighten
hardware securely, but do not exceed 33 pound-inches(3.8N.m.)

-Dimensions : inch (mm)

€
€
2.087 (53)
| 0.885 (22.5)

g 5
S c =
g 24 @ §
= =

#10-24 UNC Tap )

"] (2Holes) *

EE— <

-

<Fig. 2> Circuit breaker mounting bolt <Fig. 3> Circuit breaker escutcheon
drilling plan dimensions

2. Manual operation

Manual Operation of the circuit breaker is controlled by the
circuit breaker handle and the PUSH TO TRIP button. The
circuit breaker has three positions, two of which are shown on
the cover with raised lettering to indicate ON and OFF. The
third position indicates a TRIP position and is between the ON
and OFF positions. (See Fig. 4)

Circuit Breaker Reset

After an automatic or accessory initiated trip, or a manual
PUSH TO TRIP operation, the circuit breaker is reset by
moving the circuit breaker handle to the reset position.

NOTE) In the event of a thermal trip, the circuit breaker cannot be reset until the thermal
element in the trip unit cools.

PUSH TO TRIP button

The PUSH TO TRIP button checks the tripping function and is
used to manually exercise the operating mechanism.

NOTE) Press PUSH TO TRIP button once a year to exercise circuit breaker.

e Handle Position Indicator Color
RED - ON

GREEN - OFF(RESET)
ON(l)
Auxiliary cover
Tripped
PUSH TO TRIP Button
OFF(0)
Reset [

<Fig. 4> Circuit Breaker Manual Controls
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3. Wire installation-all circuit breakers

See circuit breaker nameplate label or optional lug instructions
for wire size and torque.

/\ CAUTION

Hazard of false torque indication

1) Each terminal connectors or conductors should be
connected as shown in the Fig. 5.

2) Do not allow conductor strands to interfere with threads of
wire binding screw.

3) When installing two cables into a lug body make sure
cables do not back out during tightening of the wire binding
screw.

Failure to follow these instructions will result in
equipment damage.

<Fig. 5>

1) Install wire.

4. Circuit breaker removal

1) Turn off all power supplying this equipment before working
on or inside equipment.
2) Remove circuit breaker in reverse order of installation.

5. Accessories install(if required)

1) Turn off all power supplying this equipment before working
on or inside equipment.

2) Loosen four screws from the auxiliary cover and open it.

3) Install field-installable accessories according to instructions
supplied with them.

4) Close the auxiliary cover and secure with screws.

5) If circuit breaker has factory-installed accessories, refer to
label on circuit breaker for electrical specifications and lead
colors.

6. Other safety instructions

Check area where circuit breaker is installed for any safety
hazards including personal safety and fire hazards. Exposure
to certain types of chemicals can cause deterioration of
electrical connections.

/N\ CAUTION

Hazard of equipment damage

1) No circuit breaker should be reclosed until the cause of trip
is known and the situation rectified.

2) Be careful not to be damaged by accidents during
transportation or installation.

3) Check periodically terminals and connectors for looseness
or signs of overheating.

Failure to follow these instructions will result in
equipment damage.

If any questions arise, contact LS Industrial systems Co.,Ltd or
refer to the catalogue for further information or instructions.

433(110)

3,838 (97.5)

5511 (140) 311(79)

3.267(89)

2322 (59) /JI

2.795 (71)

4,015 (102)

6,535 (166)

11496 (292)

1,653 (42)
0314 (8)

Make sure cables do not
back out during tightening
of the wire binding screws.

el &

| i
13(33)

4,645 (118)

1,082 (275)

0925 (235) 1.83(465)

‘ 4842 (123)

1.83 (46.5)

6.181 (157)

<Fig. 6> Dimensions
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Frames 500A to 800A front mounting type
circuit breakers and molded case switches.

/\ DANGER

Hazard of electric shock, burn or explosion

1) This equipment must be installed and serviced only by
qualified electrical personnel.

2) Turn off and lock out all power supplying this equipment
before working on or inside equipment.

3) Replace all devices, doors, and covers before turning on
power to this equipment.

4) Always verify that no voltage is present before working on
or inside equipment, and always follow generally accepted
safety procedures.

Failure to follow these instructions will result in death or
severe injury.

LS Industrial Systems is not liable for the misapplication
or mis-installation of its products.

The user is cautioned to observe all recommendations,
warnings and cautions relating to the safety of personal and
equipment as well as general and local health and safety laws,
codes and procedures.

1. Circuit breaker installation

Make sure that the equipment is suitable for the installation by
comparing nameplate ratings with system requirements.
Inspect the equipment for completeness and check for any
damage.

/\ DANGER

Hazard of electric shock, burn or explosion

1) Before mounting the circuit breaker in an electrical system,
make sure there is no voltage present where work is to be
performed.

2) Mount no closer to enclosure metal or live parts than is
indicated in drawing.

3) All enclosure closing hardware must be installed.

Failure to follow these instructions will result in death or
severe injury.

Dimensions for electrical and mechanical clearance to metal or
live electrical parts. (See Fig. 1)

-Dimensions : inch (mm)
Metal or Live Electrical Parts

3.149 (80)

3,937 (100)

il |

5354 (136)

3,937 (100)

9.157 (232.6)

3.149 (80)

<Fig. 1> Clearances for Circuit Breaker
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To mount the circuit breaker perform the following steps:

1) For individual surface mounting, drill and tap mounting bolts
holes according to the drilling plan shown in Fig. 2. For dead-
front cover applications, cut out cover to correct escutcheon
dimensions refer to Fig. 3.

2) If circuit breaker includes factory-or field-installed internal
accessories, make sure that accessory wiring can be
reached when the circuit breaker is mounted.

3) Remove the line and load lug covers by loosening the two
lug cover screws that attach them to the cover.

4) Position circuit breaker on mounting surface.

5) Install circuit breaker mounting screws and washers. Tighten
hardware securely, but do not exceed 33 pound-inches(3.8N.m.)

¢ -Dimensions : inch (mm)

1377 (35) € 3188 (81)

10,944 (278)
ael
agl
5.25(1333)

\
3279(833)

\ #1/4"-20 UNC Tap
(2Holes)

<Fig. 2> Circuit breaker mounting bolt
drilling plan

<Fig. 3> Circuit breaker escutcheon
dimensions

2. Manual operation

Manual Operation of the circuit breaker is controlled by the
circuit breaker handle and the PUSH TO TRIP button. The
circuit breaker has three positions, two of which are shown on
the cover with raised lettering to indicate ON and OFF. The
third position indicates a TRIP position and is between the ON
and OFF positions. (See Fig. 4)

Circuit Breaker Reset

After an automatic or accessory initiated trip, or a manual
PUSH TO TRIP operation, the circuit breaker is reset by
moving the circuit breaker handle to the reset position.

NOTE) In the event of a thermal trip, the circuit breaker cannot be reset until the thermal
element in the trip unit cools.

PUSH TO TRIP button

The PUSH TO TRIP button checks the tripping function and is
used to manually exercise the operating mechanism.

NOTE) Press PUSH TO TRIP button once a year to exercise circuit breaker.

e Handle Position Indicator Color
RED - ON
GREEN - OFF(RESET)

Auxiliary cover ON()
PUSH TO TRIP Bution Tripped
OFF(0)

Reset

<Fig. 4> Circuit Breaker Manual Controls
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3. Wire installation-all circuit breakers

See circuit breaker nameplate label or optional lug instructions
for wire size and torque.

/\ CAUTION

Hazard of false torque indication

1) Each terminal connectors or conductors should be
connected as shown in the Fig. 5.

2) Do not allow conductor strands to interfere with threads of
wire binding screw.

3) When installing two cables into a lug body make sure
cables do not back out during tightening of the wire binding
screw.

Failure to follow these instructions will result in
equipment damage.

<Fig. 5>

-Strip Length
(25mm)
—

1) Install wire.

Lug Cover

2) Replace line and
load lug covers and
tighten screws
securely. LN

Lug Cover

=N

4. Circuit breaker removal

1) Turn off all power supplying this equipment before working
on or inside equipment.
2) Remove circuit breaker in reverse order of installation.

5. Accessories install(if required)

1) Turn off all power supplying this equipment before working
on or inside equipment.

2) Loosen four screws from the auxiliary cover and open it.

3) Install field-installable accessories according to instructions
supplied with them.

4) Close the auxiliary cover and secure with screws.

5) If circuit breaker has factory-installed accessories, refer to
label on circuit breaker for electrical specifications and lead
colors.

6. Other safety instructions

Check area where circuit breaker is installed for any safety
hazards including personal safety and fire hazards. Exposure
to certain types of chemicals can cause deterioration of
electrical connections.

/N\ CAUTION

Hazard of equipment damage

1) No circuit breaker should be reclosed until the cause of trip
is known and the situation rectified.

2) Be careful not to be damaged by accidents during
transportation or installation.

3) Check periodically terminals and connectors for looseness
or signs of overheating.

Failure to follow these instructions will result in
equipment damage.

If any questions arise, contact LS Industrial systems Co.,Ltd or
refer to the catalogue for further information or instructions.

5,846 (1485)
8.267 (210) 5511 (140)
3 4566116
3.149 (80) % (116)
N 354390)
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® @ [
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—_ § ] = I &
§ g aBEER]
&8 = ] Q
g " ] g |
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™ .
g 4685 (119)
o
= 5039 (128)
x|
5314(135)
7.775(1975)

<Fig. 6> Dimensions
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Mounting & Connection
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Fixed mounting

Susol TD and TS circuit-breakers can be circuit breaker on the back of the mounting
directly connected to the mounting plate. plate, the appropriate safety clearances must
If busbars or terminals are used to connect the be observed.

TD125U TS250U TS400U TS800U
Screw for mounting
2/3Pole: 4EA 2/3Pole: 4EA
2/3Pole: 4EA
(NO.10-24 (2/4"-20
(NO.8-32 UNC-2A, L100)
UNC-2A, L120) UNC2A, L140)
Screw for connection
of terminals, @ @
2Pole:4EA(M5x L16)|2Pole:4EA(M8x L20)
3Pole:6EA(M5x L16)|3Pole:6EA(M8x L20)
Torque: Torque:
Max 78kgf- cm Max 197kgf- cm
Connecting terminal & conductor
Terminal (mm) Conductor (mm)

TD125U

7K EJ

7z

23 *
M5x 16
2]
TS250U

28

M8x 20

- Max 147kgf- cm

Note) TS400U, TS800U Only for lug

A-5-1




Mounting & Connection

Safety clearance

When installing a circuit breaker, safety
clearances must be kept between the breaker
and panels, bars and other protection devices
installed nearby. These safety clearances are
depend on the ultimate breaking capacity and
are defined by tests carried out in accordance
with standard UL489.

When a short circuit interruption occur, high
temperatures pressures are present in and
above the arc chambers of the circuit-breaker.
In order to allow the pressure to be distributed
and to prevent fire and arcing or short-circuit
currents, safety clearances are required.

A: Insulation distance to ceiling for installation in metallic cubicle

A(inch)
415V | 240V

TD125NU

3.99
TD125NH
TS250UN

5.35
TS250UH
TS400UN

3.63
TS400UH
TS800UN

3.94
TS800UH

E: Distance from a side of breaker to side plate

E(inch)
415V | 240V
TD125NU 508
TD125NH ' 0606 0"
TS250UN ] [
3.08
TS250UH
TS400UN
3.08
TS400UH
TS800UN a14
TS800UH ' 08080

A-5-2
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/-6, Characteristics curves

Circuit breakers with thermal-magnetic trip units

TDI25U A-6-1
TS250U A-6-2
TSA00U A-6-4
TS80OU A-6-6

Specific let-through energy curves
480V .............................................................................................................................. A-6-9
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Circuit breakers with thermal-magnetic trip units
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Circuit breakers with thermal-magnetic trip units
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Characteristics curves
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Circuit breakers with thermal-magnetic trip units
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Characteristics curves

| Susol
Circuit breakers with thermal-magnetic trip units
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Characteristics curves

Susol
Circuit breakers with thermal-magnetic trip units
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Characteristics curves

| Susol
Circuit breakers with thermal-magnetic trip units
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Characteristics curves

Susol
Circuit breakers with thermal-magnetic trip units
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Characteristics curves

| Susol
Circuit breakers with thermal-magnetic trip units
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Characteristics curves

Susol

Specific let-through energy curves
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Characteristics curves

| Susol
Specific let-through energy curves
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Characteristics curves

Susol

Current-limiting curves
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Characteristics curves

| Susol

Current-limiting curves

480V “

Peak current

100

80

70

60

50

TS800U

30

N\
T &8

TS

.;:.
o
S
C

30

&Z‘ =2
o leTil

TS250U

20

TD125

=z @4&2

Maximum peak let-through current (kA)

2 3 4 6 10 20 30 40 60 100

Available short circuit current (kArms)

A-6-12







Susol

TD & TS MCCB Index

A-/. Dimensions

TDL25U AT7-1
TS2E0U A7-2
TSAOQOU A7-3
TSBOOU AT-4
Extended rotary handle -« A75
Flange NANDIE - A-7-9
Mechanical interlocking device - A-7-13
MIT13, MIT23, MIT33, MIT43

Mechanical interlocking device A-7-14
Mounting dimension for MIT




Overall dimensions
Susol

TD125U

Dimensions : inch (mm)

3035 (77.1)

2,958 (75.15)
2.716(69)
R E—

3.543(%0) 1062 (27)
(8] U
DDA
e =
1 @ g = . &
g 2 g 2
il Y 8
©
2 g | E 095 (242) . 3389861
SN o o | e
2 g - I\Q!'/)‘ 8 @D 8 @ ] 0.59 (15) 1.181 (30) M
e alilo 3625 (92.1)
1.181(30)
0578 (14.7) 4,212 (107)
Circuit breaker mounting Circuit breaker
bolt drilling plan escutcheon dimensions
., 1059(15)
8
5 g 2
= i (=2}
S £ ¢ —' B
< o~
\ #8-32UNC Tap
(2holes)
1141 (29)
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Overall dimensions
|Susol
TS250U

Dimensions : inch (mm)

3.385 (86)
2,952 (75)
2.716 (69)

4133 (105)

1.062 (27)

o
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s | < Bl g °
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R B EE——_
4318(109.7)

|
| os2e0) 1.377(35)

Circuit breaker
escutcheon dimensions

Circuit breaker mounting
bolt drilling plan

¢
¢
o
2} 0.69 (17.5) . 1.259 (32)
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Overall dimensions

Susol

TS400U

Dimensions : inch (mm)
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Overall dimensions
|Susol
TS800U

Dimensions : inch (mm)

5.846 (148.5)
8267 (210) 5511 (140)
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Overall dimensions

Susol

Extended rotary handle
TD125U

Dimensions : inch (mm)

14.5 (368.3)

Min 14.5(368.3)
Max 26.5(673.1)-Shaft 24inch

Panel drilling
1.18 (30
o, (30)
ONC 1.10 (28)
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DN B
|
}

0.531 (13.5)
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Overall dimensions

| Susol

Extended rotary handle
TS250U

Dimensions : inch (mm)

14.54 (369.3)

Min 14.54 (369.3)
Max 26.54 (674.1)-Shaft 24inch

Panel drilling Way of installation

o 1.39 (35.3)
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Overall dimensions

Susol

Extended rotary handle
TS400U

Dimensions : inch (mm)
15.93 (404.6)

Min 15.93 (404.6)
Max 27.93 (709.4)-Shaft 24inch

Panel drilling Way of installation
1.39 (35.3)
<
o 1.83 (46.5)
@%‘\,@@ ‘
%) /2

| 1.39 (35.4)

7.87 (200)
S

0.433 (11)
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Overall dimensions

| Susol

Extended rotary handle

TS800U

Dimensions : inch (mm)

17.42 (442.5)

Max 29.42 (747.32)-Shaft 24inch

Min 17.42 (442.5)

Way of installation

Panel drilling
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8 g
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N
&
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O
N
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Overall dimensions

Susol

Flange handle
TD125U

Dimensions : inch (mm)

/ 1
|
|
|
|
} 0.433 (11)
|
R |
b —~] =
| S 2
| =4 o4
‘ — [Te] w
\ 4 8
I < <
Il
|
|
|
|
|
#8-32 UNC L
Tap (4 Holes)
Panel drilling Way of installation

F"UP"

F "DOWN"

Table 1 |Maximum “E’Dimension Table 2 |Maximum “F’ Dimension
Enclosure Enclosure| 60 cable | 72 cable

Depth FH1-60 | FH1-72 Depth | Up |Down| Up |Down
10 25 30 10 17 | 31| 20 | 34
12 24 29 12 17 | 31| 19 | 33
16 23 28 16 17 | 28 | 19 | 30
18 22 27 18 17 | 28 | 19 | 30
20 21 26 20 16 | 26 | 18 | 28
24 20 25 24 14 | 26 | 16 | 28
30 19 24 30 11 | 24 | 13 | 26
36 18 23 36 6 |21 | 8 | 22
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Overall dimensions

Susol

Flange handle

TS250U o
Dimensions : inch (mm)
/ |

\
|
|
|
|
} 0.433 (11)
ol
1 o 0
| =1
\ = § w
(I
| il B
1
|
|
|
|

#8-32 UNC —

Tap (4 Holes)

Panel drilling Way of installation

F"UP"

F "'DOWN"

Table 1 |Maximum “E” Dimension Table 2 |Maximum “F’ Dimension
Enclosure Enclosure| 60 cable | 72 cable

Depth FH2-60 | FH2-72 Depth | Up |Down| Up |Down
10 25 30 10 17 | 31| 20 | 34
12 24 29 12 17 | 31| 19 | 33
16 23 28 16 17 | 28 | 19 | 30
18 22 27 18 17 | 28 | 19 | 30
20 21 26 20 16 | 26 | 18 | 28
24 20 25 24 14 | 26 | 16 | 28
30 19 24 30 11 | 24 | 13 | 26
36 18 23 36 6 | 21| 8 | 22
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Overall dimensions

Susol

Flange handle
TS400U

Dimensions : inch (mm)
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Tap (4 Holes)
Panel drilling Way of installation
F "UP"
Z
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o
sl
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Table 1 |Maximum “E’Dimension Table 2 |Maximum “F’ Dimension
Enclosure Enclosure| 60 cable | 72 cable

Depth FH2-60 | FH2-72 Depth | Up |Down| Up |Down
10 25 30 10 17 | 31| 20 | 34
12 24 29 12 17 | 31| 19 | 33
16 23 28 16 17 | 28 | 19 | 30
18 22 27 18 17 | 28 | 19 | 30
20 21 26 20 16 | 26 | 18 | 28
24 20 25 24 14 | 26 | 16 | 28
30 19 24 30 11 | 24 | 13 | 26
36 18 23 36 6 |21 | 8 | 22

A-7-11




Overall dimensions

| Susol

Flange handle

TSSOOU Dimensions : inch (mm)
/ 1
|
|
|
¢ |
T |
2.755 (70) } 0.433 (11)
JIE \
\ = =
< | - [ X >
S|E8— | —¢ | '8 3.
=S (1Y
&l
[ #1/4"-20 UNC | il
‘ Tap (4 Holes) ;
|
|
|
|
|
Panel drilling Way of installation

F"UP"

F "DOWN"

Table 1 |Maximum “E” Dimension Table 2 |Maximum “F’ Dimension
Enclosure Enclosure| 60 cable | 72 cable
Depth FH2-60 | FH2-72 Depth | Up |Down| Up |Down
10 25 30 10 17 | 31| 20 | 34
12 24 29 12 17 | 31| 19 | 33
16 23 28 16 17 | 28 | 19 | 30
18 22 27 18 17 | 28 | 19 | 30
20 21 26 20 16 | 26 | 18 | 28
24 20 25 24 14 | 26 | 16 | 28
30 19 24 30 11 | 24 | 13 | 26
36 18 23 36 6 | 21| 8 | 22
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Overall dimensions

Susol

Mechanical interlocking device
MIT13, MIT23, MIT33, MIT43

Dimensions : inch (mm)

M\

A (inch) B (inch)
Dimension of lock
TD125U 3.267 3.385  0019-0315nch
TS250U 4.015 3.385
TS400U 6.614 4.330
TS800U 7.913 5.314

1.181 inch
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Overall dimensions

| Susol

Mechanical interlocking device
Mounting dimension for MIT

Dimensions : inch (mm)

2, 3Pole MCCBs C(inch) | D(inch) | E(inch)
TD125U 4.212 3.543 1.181
TS250U 4921 4.133 1.377
TS400U 7.874 5.490 1.830
TS800U 10.944 | 8.267 2.755
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