
Super Solution

Low voltage circuit breakers



LSIS continues
the value and the prominence of LG



To advance to the next level, 
LG Industrial Systems is reborn as LS Industrial Systems.

LSIS will continue to lead the future 
of industrial electrics and automation by providing 

Total Solution, a core essential 
for competition in the 21st century industrial era.



Research & Development



The Electro Technology R&D Center focuses on
overall research and development activities related
to power supply systems such as low and high
voltage equipment as well as integrated digital
networks, automatic switchboards and integrated
power protection.
The R&D Center maximizes energy efficiencies by
integrating rapidly developing information &
technology, communication, electronics and
mechanical engineering, while concentrating its
efforts in creating a safe and pleasant industrial
environment.

Power Equipments
The R&D Center researches products and technologies related to

low and high voltage circuit breakers and contactors as well as

power transmission & distribution.

Electric Technology
The R&D Center analyzes and researches core technologies related

to power equipment.

SCADA

The R&D Center carries out projects and technology research in the

fields of SCADA and DAS.

Simulator

The R&D Center predicts probable electrocution hazards by

conducting simulated analyses of power generation phenomena,

and develops simulation technologies and products that can

optimize the constituent facilities.

PT&T is a KOLAS-qualified (Korea Laboratory
Accreditation Scheme) accredited testing laboratory
and provides worldwide testing service with its
1500MVA-capacity High Power Laboratory, High
Voltage Laboratory and Reliability Testing
Laboratory.
PT&T is also fully recognized by foreign testing and
certification bodies of high reputation as CESI of Italy,
KEMA of Netherlands, UL of America, etc. for its low
voltage testings.

Available Tests
- Electro-Mechanical Tests

- Insulation Performance Tests

- Short-Circuit Tests

- Reliability Evaluation Tests

- Arc Tests

- Environmental Tests

Research & Development
Testing Technology, Measuring & Analyzing Technology, Power

Equipment Monitoring & Diagnostic Techniques, Reliability

Testing & Evaluation Technology.

Electro Technology R&D Center Power Testing 
& Technology Institute 

High Voltage Test / Impulse Test Characteristics Test / VCB Characteristics Test Short-Circuit Test / ACB Breaker Test Environmental Test /
Non-stop High Temperature Test

Global technology and R&D are behind the best industrial 

Electric power and automation products from LSIS



Solution provider



LSIS, a leading pioneer of the domestic automation business,
developed the first ever PLC, Inverter (AC Drive), and DCS in Korean
automation history. We now provide Total Solutions through the
diverse application of our own products, ranging from controllers to
control systems that are based on sophisticated technology and
proven experience, to bring innovative change to distribution
systems and logistics.

Customer satisfaction with world-class products and services:

LSIS is committed to excellence!

Automation Industry

Wuxi Plant (China)Chonan Plant (Korea)

Cheongju Plant (Korea) Busan Plant (Korea)

Dalian Plant (China)

Hanoi Plant (Vietnam)

Wuxi Plant (China)

Electric Power Industry

The electric equipment and systems of LSIS, ranging from low to high
voltage products, have not only acquired ISO 9001 and 14001
certification for their efficient design and excellent quality, but many
other certificates, including KEMA, TÜV, CESI, ASTA, and KERI. The
outstanding quality of the products that we are manufacturing
conforms to international standards such as IEC, UL, ANSI, CCC, JIS,
and KS.

We also provide Total Solutions that encompass customized designs
and more advanced technology, as well as efficient production and
installation, and highly accurate testing and analysis of power
equipment.





Design for technical strong point: The Susol MCCB

SuSol Series MCCB is available forworld best breaking capacity up to 
150kA, and MS is seal structure for hidden electricity Arc.
SuSol product represents simultaneously simple and complicated 
design for using cut diamond motive to emphasis on the hardness of 
industrial product.
And we applied the identity of product image by designing same concept  
MCCB and MS which is installed to cubicle. 

SuSol Series acquire the competitive power through getting the picking 
up GD product and wining IF Design Award.



For power distribution

The highest breaking capacity

Optimum coordination technique (Cascading & discrimination)

Powerful engineering tools

For protection of motor & its control device

Optimal overload protection

Guaranteed type-2 coordination between circuit breaker and 
contactor, relay

For controlling and disconnecting circuits

For extensive applications

Wide range of optimized auxiliaries and accessories



Global Leading Products

Circuit breakers

For protection of motor & 
its control device

Circuit breakers

For protection of power distribution

Disconnecting switches

For controlling and 
disconnecting circuits



Super Performance

Super Breaking capacity

Super Optimum coordination

Super Extensive applications



Susol TE, TD, TS series

Susol circuit breakers provide superior
performance in a compact package. They
are used in cascade rated systems,
allowing the use of lower interruption
circuit breakers downstream, which lead
to lower system cost.
While meeting IEC60947-2 service and
interrupting ratings, these breakers
provide unmatched flexibility by

employing a wide variety of trip units
including fixed thermal & magnetic,
adjustable thermal-fixed magnetic,
adjustable thermal adjustable magnetic,
and electronic options.
Susol TE and TD circuit breaker is available
in one frame size in ratings from 16 to 160
amperes and TS circuit breakers are
available in three frame sizes in ratings

from 40 to 1600 amperes and in
interrupting capacities up to 150 kA at
415V AC.
Standard calibration is at 40°C with
optional 55°C factory calibration available
for applications where higher ambient
temperatures are encountered.



MCCB Communication

Communication interface:RS485 (ModBUS)
Transmittable data :

Reading of protection settings
The highest current of the three phases
Measurement: R, S, T and N phase current (RMS)
Fault reading: Type of fault, Fault phase

The setting of communication address
By using TR button and LCD display (Ammeter)

ZSI Enable/Occurrence
Power source: DC24V Power is required



Supervision PC

Sub_supervision PC

RS485 (DNP)

RS
48

5 
(M

od
bu

s)

Profibus-DP

PLC

Communication unit

Devices

Providing optimal solution



MCCB Residual Current Devices

Protection against earth leakage currents

The Susol circuit breaker can offer protection against earth leakage currents by using 

an add-on residual current device (RCD). RCD unit interfaces directly below 

the circuit breaker trip unit area without the use of any secondary wiring or connections



Residual Current Devices

Residual Current Devices 
RTU23, RTU33 and RTU43 for TS type MCCBs

Apart from the protection against overloads typical of automatic circuit breakers, the residual

current circuit breaker derived from them also guarantee protection of people against earth

leakage currents, thereby ensuring protection against direct contacts, indirect contacts and fire

hazards.-(ELCB)

The RCD unit has numerous current and time settings and an override blocking the time settings

when set to 30mA. The earth leakage test button tests the electrical and

mechanical operation of the device. In order to allow for a dielectric test

of the breaker and RCD combination without damaging the electronics,

the dielectric plug is placed within the setting area. 

The RCD unit may be equipped with an alarm

switch (FAL) to remotely 

indicate tripping due to an earth leakage current.



MCCB  Main characteristics

Susol series circuit breakers 
are suitable for

Protection of power distribution
Protection of motor & its control device
Controlling and disconnecting circuits

Optimum technical support for

(Cascading, Discrimination, Type 2 coordination)
Selecting economical protection system 
Quarantee safety of the installation
Reducing the stress on components and damage
Guarantee service continuity







Range of LS low voltage circuit breakers

General

Standard & Approval

Structure

Marking and configuration

Overview of trip unit

Switching mechanism

Degree of protection

Ordering

A-1. Overview

A-1-1

A-1-3

A-1-4

A-1-5

A-1-7

A-1-9

A-1-11

A-1-12

A-1-13

TE, TD, TS series Index



A-1-1



A-1-2



A-1-3



A-1-4



A-1-5



A-1-6



A-1-7



A-1-8



A-1-9



A-1-10



A-1-11



A-1-12



A-1-13

N 250 3 - AXTS250

N MTU

FTU

220 3 - AXTS250



A-1-14

NA 250 3 -TS250 DTU



A-1-15

N A 3 - -TS1600 1600A



A-1-16

N G 0





A-2. Main characteristics 

TE, TD, TS series Index

MCCBs for power distribution up to 800A
Electrical characteristics

Thermal magnetic trip unit

Overview

FTU, FMU for TE100, TE160, TD100, TD160

FTU, FMU for TS100, TS160, TS250

ATU for TS160, TS250

FTU, FMU, ATU for TS400, TS630

FTU, FMU, ATU for TS800

Electronic trip units (Standard)

Overview

ETS23 for TS100, TS160, TS250

ETS33 for TS400, TS630

ETS43 for TS800

Electronic trip units (Multifunction)

Overview

ETM33 for TS400, TS630

ETM43 for TS800

MCCBs for motor protection

Electrical characteristics

Magnetic only trip unit

Switch-Disconnectors

Electrical characteristics

Susol MCCB for DC Application

4 pole MCCB with electronic trip unit

MCCBs for power distribution up to 1600A
Electrical characteristics

OCR(Over current relays) Trip unit

Overview

N(Normal), NV type

A(Ammeter) type

P(Power meter) type

S(Supreme meter) type

Operation characteristic

Measurement function

ZSI -Zone Selective Interlocking (A, P, S type)

Remote reset and digital I/O (A, P, S type)

Communication

Event & fault recording (P, S type)

System information

System block diagram

Installation and Handling

A-2-1

A-2-3

A-2-5

A-2-7

A-2-11

A-2-15

A-2-17

A-2-19

A-2-25

A-2-31

A-2-37

A-2-40

A-2-49

A-2-57

A-2-59

A-2-61

A-2-63

A-2-68

A-2-69

A-2-70

A-2-71

A-2-73

A-2-75

A-2-77

A-2-79

A-2-81

A-2-82

A-2-83

A-2-84

A-2-85

A-2-85

A-2-86

A-2-87



A-2-1



A-2-2



A-2-3

ATU



A-2-4



A-2-5



A-2-6



A-2-7



A-2-8



A-2-9



A-2-10



A-2-11



A-2-12



A-2-13



A-2-14



A-2-15



A-2-16



A-2-17



A-2-18



A-2-19



A-2-20



A-2-21



A-2-22



A-2-23



A-2-24



A-2-25



A-2-26



A-2-27



A-2-28



A-2-29



A-2-30



A-2-31



A-2-32



A-2-33



A-2-34



A-2-35



A-2-36



A-2-37



A-2-38



A-2-39



A-2-40



A-2-41



A-2-42



A-2-43



A-2-44



A-2-45

CB1

CB2

CB3



A-2-46



A-2-47



A-2-48



A-2-49



A-2-50



A-2-51



A-2-52



A-2-53

CB1

CB2

CB3



A-2-54



A-2-55



A-2-56



A-2-57



A-2-58



A-2-59



A-2-60



A-2-61

TD series



A-2-62

TS seriesTS series



A-2-63



A-2-64



A-2-65



A-2-66



A-2-67



A-2-68



A-2-69



A-2-70



A-2-71



A-2-72



A-2-73



A-2-74



A-2-75



A-2-76



A-2-77



A-2-78



A-2-79

The function for overload protection which has time delayed

characteristic in inverse ratio to fault current.

The function for fault current (over current) protection which has definite 

time characteristic and time delayed in inverse ratio to fault current.

The function for breaking fault current above the setting value within

the shortest time to protect the circuit from short-circuit.



A-2-80

The function for breaking ground fault current above setting value

after time-delay to protect the circuit from ground fault.

The function for breaking earth leakage current above setting value after 

time delay to protect the circuit from earth leakage. (A, P, S type)



A-2-81



A-2-82

Zone-selective interlocking drops delay time that eliminates faults for breakers. 
It minimizes the shock that all kinds of electric machineries get under 
fault conditions.



A-2-83

In case of that MCCB operates due to accidents or over current, 
Trip relay indicates the information of the accident through the LED and LCD. 
Trip relay A, P and S type is possible to perform the remote reset by digital input, 
and have 3 DO(Digital output).



A-2-84

通信モジュール



A-2-85



A-2-86



A-2-87



A-2-88

In case of not using ZSI function

In case of the wiring of Earth Leakage 30A



A-2-89



A-3. Accessories

TE, TD, TS series Index

Accessories for TE series

Overview

Electrical auxiliaries

Rotary handles

Terminals

Insulation

Interlock

Accessories for TD, TS up to 800A

Overview

Electrical auxiliaries

Rotary handles

Locking devices

Terminals

Insulation

Mechanical interlocking device

Plug-in device

Connector KIT

Remote operation

Residual Current Devices (RCD)

Standard accessories

Accessories for TS up to 1600A

Overview

Electrical auxiliaries

OCR Tester [OT]

UVT Time Delay Controller [UDC]

Rotary handles

Locking devices

Terminals

Insulation

Standard accessories

A-3-1

A-3-2

A-3-5

A-3-6

A-3-7

A-3-8

A-3-9

A-3-10

A-3-14

A-3-16

A-3-19

A-3-24

A-3-26

A-3-27

A-3-32

A-3-34

A-3-37

A-3-41

A-3-42

A-3-43

A-3-47

A-3-48

A-3-49

A-3-53

A-3-55

A-3-58

A-3-59



A-3-1

Circuit breaker

Insulation barrier

Terminal cover(short, long)

Connection terminals

Direct rotary handle

Extended rotary handle

Electrical auxiliaries

Mechanical interlock device



A-3-2



A-3-3



A-3-4



A-3-5



A-3-6



A-3-7



A-3-8



A-3-9

Circuit breaker

Plug-in base

Insulation barrier

Terminal cover (Short, Long)

Connection terminals

Motor operator

Direct rotary handle

Extended rotary handle

Aux. handle

Locking devices (Removable, Fixed)

Mechanical interlock device

Trip units

Electrical auxiliaries

Residual Current Devices



A-3-10



A-3-11



A-3-12



A-3-13



A-3-14



A-3-15



A-3-16



A-3-17



A-3-18



A-3-19



A-3-20



A-3-21



A-3-22



A-3-23



A-3-24



A-3-25



A-3-26



A-3-27



A-3-28



A-3-29



A-3-30



A-3-31



A-3-32



A-3-33



A-3-34



A-3-35



A-3-36



A-3-37



A-3-38



A-3-39



A-3-40



A-3-41



A-3-42



A-3-43



A-3-44



A-3-45



A-3-46



A-3-47



A-3-48



A-3-49



A-3-50



A-3-51



A-3-52



A-3-53



A-3-54



A-3-55



A-3-56



A-3-57



A-3-58



A-3-59



A-4. Mounting & Connection

TE, TD, TS series Index

Fixed mounting

Connecting terminal & conductor

Safety clearance

Example of installation

Connections  for 1600AF

Size of busbar  for 1600AF

A-4-1

A-4-2

A-4-3

A-4-6

A-4-7

A-4-8



A-4-1



Mounting & Connection

A-4-2

Connecting terminal & conductor

18

8

23

22

M8 20

20

28

22

M8 20

15

26.1

30 M10 L30

51

16
.5

33

M12 35

26

10
25

21

25
10

3
5

3
5

1

50
50 50

15

12
12



A-4-3



A-4-4



A-4-5



A-4-6



A-4-7



A-4-8





A-5. Characteristics curves

TE, TD, TS series Index

Susol MCCB up to 800AF

Thermal-magnetic trip units (TE100, TE160) 

Thermal-magnetic trip units (TD100, TD160, TS100) 

Magnetic only trip units (TS100, TS160) 

Thermal-magnetic trip units (TS160, TS250) 

Magnetic only trip units (TS250)

Thermal-magnetic trip units (TS400) 

Magnetic only trip units (TS400) 

Thermal-magnetic trip units (TS630) 

Magnetic only trip units (TS630) 

Thermal-magnetic trip units (TS800) 

Magnetic only trip units (TS800) 

Electronic trip unit  (ETS) 

Electronic trip unit  (ETM)  

Susol MCCB 1600AF

Long-time delay (L) 

Short-time delay (S)

Instantaneous (I), Ground fault (G)

IDMTL

Pre Trip Alarm

Specific let-through energy curves

Current-limiting curves

A-5-1

A-5-3

A-5-6

A-5-7

A-5-11

A-5-12

A-5-14

A-5-15

A-5-17

A-5-18

A-5-20

A-5-21

A-5-21

A-5-23

A-5-24

A-5-25

A-5-26

A-5-27

A-5-28

A-5-31



A-5-1

FTU/FMU:Im=10×In
Min. 400A

FTU:Ir=1×In
FMU:Ir=0.8~1×In

In:16A -> Im=400A
In:20A -> Im=400A

In:32A -> Im=400A
In:25A -> Im=400A

In:40A -> Im=400A



A-5-2

FTU/FMU:Im=10×In

FMU:Ir=0.8~1×In
FTU:Ir=1×In

1

Min. 400A



A-5-3



A-5-4



A-5-5



A-5-6

Pick - up Im Setting
6..12 In (6 Point)

TS100 to TS800
1.6 3.2 6.3 12 20 32 50 63 100 160 220 320 500 630 

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

Rating(A) In 

N / H / L TS100
TS160
TS250
TS400
TS630
TS800



A-5-7



A-5-8



A-5-9



A-5-10



A-5-11

Pick - up Im Setting
6..12 In (6 Point)

TS100 to TS800
1.6 3.2 6.3 12 20 32 50 63 100 160 220 320 500 630 

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

Rating(A) In 

N / H / L TS100
TS160
TS250
TS400
TS630
TS800



A-5-12



A-5-13



A-5-14

Pick - up Im Setting
6..12 In (6 Point)

TS100 to TS800
1.6 3.2 6.3 12 20 32 50 63 100 160 220 320 500 630 

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

Rating(A) In 

N / H / L TS100
TS160
TS250
TS400
TS630
TS800



A-5-15



A-5-16



A-5-17

Pick - up Im Setting
6..12 In (6 Point)

TS100 to TS800
1.6 3.2 6.3 12 20 32 50 63 100 160 220 320 500 630 

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

Rating(A) In 

N / H / L TS100
TS160
TS250
TS400
TS630
TS800



A-5-18



A-5-19



A-5-20

Pick - up Im Setting
6..12 In (6 Point)

TS100 to TS800
1.6 3.2 6.3 12 20 32 50 63 100 160 220 320 500 630 

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

Rating(A) In 

N / H / L TS100
TS160
TS250
TS400
TS630
TS800



A-5-21



A-5-22



A-5-23
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A-5-24
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A-5-25
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A-5-26
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A-5-27
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A-5-28
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A-5-29
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A-5-30
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A-5-31
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A-5-32
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A-5-33
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A-6. Dimensions

TE, TD, TS series Index

Susol MCCB TE100, 160 series

TE100, 160

Susol MCCB TD, TS series up to 800A

TD160

TD100, 160

TS100, 160, 250

TS400, 630

TS800

Accessories for TD/TS series up to 800A

Direct rotary handles up to 800AF

Extended rotary handles up to 800AF

Mechanical interlocking device up to 800AF

Plug-in device up to 800AF

Terminal cover up to 800AF

Rear terminals up to 800AF

Extended terminal up to 800AF

Rear terminals up to 800AF

Circuit breaker with motor operator up to 800AF

Wiring connection(motor operator)

Wiring diagram(State of operation)

Susol MCCB TS series up to 1600A

TS1000, 1250, 1600A front type

TS1000, 1250, 1600A front type busbar

TS1000, 1250, 1600A rear type

Rotary handles for TS 1600AF

Locking devices for TS 1600AF

Terminals for TS1600AF

Susol MCCB DC PV series up to 800A

TD160, TS250

TS630, TS800

Short BUSBAR
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A-7. Technical information

TE, TD, TS series Index

Temperature derating

TD, TS series up to 1600A

Power dissipation /Resistance

TD, TS series up to 1600A

Application

Primary use of transformer

Protection of lighting & heating circuits

Protection of resistance welding circuits

Use of circuit-breakers for capacitor banks

Using circuit-breakers in DC networks

Circuit breakers for 400Hz networks

Protection of several kinds of loads

Protective coordination

Discrimination & Cascading

Cascading, network 220/240V

Cascading, network 380/415V

Motor protection cascading, network 220/240V

Motor protection cascading, network 380/415V

Protection discrimination table, Discrimination

Motor protection discrimination table

Type 2 Coordination according to IEC60947-4-1

How to calculate short-circuit current value

Various short-circuit

With percent impedance

With a simple formula

Calculation example

Combination of transformer and impedance

Various short-circuit

Calculation example

Calculation graph
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AC+ DC 
(asymmetrical short-circuit current)

DC
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Between ST

Interphase 
voltage
Between RS

Between TR
R current

S current

T current

400V 30kW
Short-circuit
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A-7-62

Incoming 25%

Z=0.25(%)

Z1=0.25%(1000kVA)

A
Z2=0.01%(1000kVA)

Tr2 500kVA 6.6/3.3kV
Z3=4%

B

Tr2 100kVA 3.3kV/220V

Z4=2.5%

100kW

20kWu=8.5%
cos =0.8

1000kVA 
Z5=1.0%

1000kVA 
Z5=1.0%

M 

M M M 

M 200kW
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