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High Voltage
DC Relay. =

Leading you toward Egreater future
than you mune‘n

Leading Innovation, Creating Tomorrow

With over 30 years of experience in electric power and automation solutions, we
provide quality products for industrial applications.

LS in cooperation with customers designs advanced DC solutions with innovative
technology that enable them to bring next generation products to the market.

What is LS High Voltage DC Relay?

The LS High Voltage DC Relay serves to supply and disconnect DC power, and
contains hydrogen and nitrogen gas, which is optimized to withstand making
and breaking. Therefore, it has excellent electrical durability, compact size, and
low noise.

Features

Compact Design
Achieved compact size by filling with hyrodgen and nitrogen gas to improve the
breaking performance.

Proven Safety
High value of short circuit current withstanding.

Superior Reliability
2 Excellent performance with electrical and mechanical endurances.



LS - High Voltage DC Relay

I Sequence |

Operation sequence
( Connecting coil power )
i
W ixed contact N
( Electromagnetic field generated in coil )
Ve — 77— Moving contact
7 T ~
[ TP
/K _ ( Moving Core rise J
zZ Coil power
z .
&/S ° Coil ( Contact between moving contact and fixed contact J
N —
WE /k > Moving core
\4& 2 ( Current conduction )

< Normal OPEN >

Arc quenching

Fixed
contact

H:

gas

Arc /

chamber
Moving contact Permanent magnet
When contacts are separated,
an arc is generated between contacts
v
(" \

Due to magnetic field by permanent magnet,
the arc can move toward the arc chamber by Fleming’s left-hand law.

v

The arc would be quick cooled and quickly quenched by H: gas.

v
Minimized contact damage

by reducing arc quenching duration
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! Ordering Information & Option detail |

Ordering Information

GPR-M 400 -A DC12V SM BI
6 o o o 6 0 o

@) Operating Voltage @ Conventional thermal Current € Aux Type () Control Voltage
R 450V 010 { 10A | 250 ; 250A -A Aux. DC12v
R-M | 1,000V 040 i 40A | 400 3400A blank | No Aux. DC24V
R-H | 1,500V~ 100 100A | 500 | 500A
R-C | 12~1000V 150 : 150A
€ Mounting Type () Breaking Direction @) Special feature
blank | Bottom Mounting blank | Uni-directional blank | General
BI Bi-directional Special feature
Option Detail
I I T N N
GPR-M400-A
Auxiliary contact
(3] ‘ : ON / OFF detection of

Augxiliary contact GPR-C150~350-A

main contact

GPR-H500-A
(4] Control voltage - See coil rating on page 10 Coil voltage 12/24V
Bottom
. Mounting
Mount Bott
(5] euning orom ALL Vertical mounting
type mounting




I Application |

LS High Voltage DC Relay can be utilized in various applications including commercial & industrial
transportation systems, uninterruptible power systems(UPS), energy storage systems(ESS), and renewable
energy systems such as photovoltaic systems(PV).

Renewable Energy Application

( ) E
M

o o— o o
Power
Grid
o o— o o
DC Junction Box Inverter
(User Options) (DC/AC Conversion)
*
:O/O:
Battery
Electrolyte
:O/O:

Fuel Cell
e DC Junction Box
o Precharge Precharge
Relay Resistor
o o |
— Main Relay(+)
ind Energy
k y o o
Main Relay(-)
Precharge Circuit
Transportation Application
( ) ( )
*
o o o o
Battery Inverter
o o o o
Battery
Disconnection Unit
1\ _J 1\ _J
Charging Stations Electric Vehicle
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GPR Specifications
(Operating voltage DC450V)

T T T R

I Specifications (Standard Type) |

Number of poles 1 Pole 1 Pole
Operating voltage, Ue DC 450V DC 450V
Rated impulse withstand voltage, Uimp 4kV 4LkV
Conventional thermal current, Ith 10A 40A
Short time withstand ~ 2Min 15A 100A
e 15Min - 60A
] 200,000 cycles 200,000 cycles

(3,600 operations per hour)

Durability

10A, 450VDC, 150,000cycles

40A, 450VDC, 1,000cycles

Electrical (at 360cycles/Hr)(only Making) (at 1,200cycles/Hr]
Contact Voltage drop (Initial) 0.5V @ 10A 0.2V @ 20A
Operating time Max. 50ms Max. 50ms
Release time Max. 30ms Max. 30ms

Insulation strength (Initial)

Min. 100MQ(@500VDC)

Min. 100MQ(@500VDC)

Size, W x H x D[ mm ) 56 X 28 X 45 67 X 35 X 47
Temperature range -40 ~85C -40 ~85C
Humidity 5-95% R.H. 5-95% R.H.
Weight 85¢g 145g
Certification c € @ c E

* The number of Mechanical times is the number that meets the basic
performance after durability.




1 Pole

1 Pole 1 Pole 1 Pole
DC 450V DC 450V DC 450V DC 450V
4KV 4kV 4kV 4KV
100A 150A 250A 400A
225A 320A 500A 800A
150A 225A 350A 600A(7min)
200,000 cycles 200,000 cycles 200,000 cycles 200,000 cycles
100A, 450VDC, 1,000cycles

(at 1,200cycles/Hr)

1504, 450VDC, 1,000cycles
(at 1,200cycles/Hr)

250A, 450VDC, 1,000cycles
(at 360cycles/Hr)

400A, 450VDC, 1,000cycles

(at 360cycles/Hr)
0.04V @ 20A 0.04V @ 20A 0.02V @ 20A 0.02V @ 20A
Max. 50ms Max. 50ms Max. 30ms Max. 30ms
Max. 30ms Max. 30ms Max. 10ms Max. 10ms
Min. 100MQ(@500VDC]

Min. 100MQ(@500VDC)

Min. 100M0(@500VDC) Min. 100MQ(@500VDC)
81 %39 x 70 81 x 39 x 70 92 X 45 x 87 100 x 58 x 91
-40 ~ 857 -40 ~ 85°C -40 ~ 85°C -40 ~ 85
5-95% R.H. 5-95% R.H. 5-95% R.H. 5-95% R.H.
330g 330g 500g 630g
(€ (@

C€ M

(€ @

(€ @
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I Specifications (Standard Type) |

GPR-M Specifications
(Operating voltage DC1000V)

Number of poles 1 Pole 1 Pole 1 Pole
Operating voltage, Ue DC 600V DC 1000V DC 1000V
Rated impulse withstand voltage, Uimp 4kV 4LkV 6kVv
Conventional thermal current, Ith 10A 40A 100A
Short time withstand ~ 2Min - 100A 225A
current 15Min 15A 60A 150A
'[\;Zr:)a;';ar;:lns e hour] 200,000 cycles 200,000 cycles 200,000 cycles
Durability
Electrical 5A, 600VDC, 1[],0[][]cycle§ 20A, 1000VDC, 1,000cycles | 50A, 1000vVDC, 1,000cycles
(at 360cycles/Hr](only Making) (at 360cycles/Hr) (at 360cycles/Hr)
Contact Voltage drop (Initial) 0.5V @ 10A 0.2V @ 20A 0.04V @ 20A
Operating time Max. 50ms Max. 50ms Max. 50ms
Release time Max. 30ms Max. 30ms Max. 30ms
Insulation strength(lnitial) Min. 100MQ(@1000VDC) | Min. 100MQ(@1000VDC] =~ Min. 100MQ(@1000VDC)
Size, W x H x D[ mm ) 56 X 28 X 45 67 x 35 X 47 81 x 39 x 70
Temperature range -40 ~85C -40 ~85C -40 ~ 85T
Humidity 5-95% R.H. 5-95% R.H. 5-95% R.H.
Weight 80g 145g 330g
Certification C€ N @ C€ N @ C€ N

* The number of Mechanical times is the number that meets the basic
performance after durability.




* Bi-directional

1 Pole 1 Pole 1 Pole 1 Pole 1 Pole
DC 1000V DC 1000V DC 1000V DC 1000V DC 1000V
6kV 6kV 6kV 6kV 4kV
150A 250A 400A 400A 400A
320A 500A 750A 750A 750A
225A 350A 500A 500A 500A
200,000 cycles 200,000 cycles 200,000 cycles 200,000 cycles 200,000 cycles

75A, 1000VDC, 1,000cycles

125A, 1000VDC, 1,000cycles

200A, 1000VDC, 1,000cycles

200A, 1000VDC, 3,000cycles

100A, 1000VDC, 6,000cycles
220A, 800VDC, 1500cycles

(at 360cycles/Hr) (at 360cycles/Hr] (at 360cycles/Hr] (at 360cycles/Hr] (at 360cycles/Hr)
0.04V @ 20A 0.02V @ 20A 0.02V @ 20A 0.02V @ 20A 0.04V @ 20A
Max. 50ms Max. 30ms Max. 30ms Max. 30ms Max. 30ms
Max. 30ms Max. 10ms Max. 10ms Max. 10ms Max. 10ms

Min. 100MQ(@1000VDC)

Min. 100MQ(@1000VDC)

Min. 100MQ(@1000VDC])

Min. 100MQ(@1000VDC])

Min. 100MQ(@1000VDC])

81 X 39 X 70 92 X 45 x 87 100 X 58 x 91 100 x 58 x 99 100 x 58 x 99
-40~ 85T -40~ 85T -40~ 85T -40~ 85T -40 ~85C
5-95% R.H. 5-95% R.H. 5-95% R.H. 5-95% R.H. 5-95% R.H.
330g 500g 630g 750g 800g
( ( s @ c € s @ c E s @ c € s ( € s @
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I Specifications (Standard Type) |

844888

“ R-C1 GPR-C200-A GPR-C250-A GPR-C300-A GPR-C350-A
Number of poles 1Pole 1Pole 1 Pole 1Pole 1Pole
Operating voltage, Ue DC 12v~1000V DC 12V~1000V DC 12v~1000V DC 12V~1000V DC 12v~1000V
Ratedimpulsewithstand voltage Uimp BkV BkV BkV BkV BkV
Conventional thermal current, ith 1504 2004 2504 3004 3504
700410 TO0A10s BO0DA10= 200A10s BO0A10s
Short timewithstand current i
300A:10min 3004:10min 400A10min 4004:10min E00A3min
Mechanical(*)
(3600 operations per 200,000 cycles 200,000 cycles 200,000 cycles 200,000 cycles 200,000 cycles
hour)
Durability 1504, 750VDC, 3000 cycles | 2004, 750VDC, 3000 oycles | 2504, 750VDC, 3000 cycles | 300A,750VDC, 1000 cycles | 250A,750WDC, 1000 cycles
Elactrical 1504, 1000V DC, 500 cycles | 2004, 1000VDC, 500 cycles | 504, 1000VDC, 6000 cycles | 50A,1000VDC, 6000 cycles | 50A,1000WDC, 6000 cycles
20A,1500VDC, BOD cycles |40A,1000VDC, 6000 cycles| 250A,1000VDC, 50 cycles | 150A,1000VDC, 1000 cycles (1504, 1000WDC, 1000 cycles
(at 360cycles/Hr) (at 360cycles/Hr) (at 360cycles/Hr) (at 360cycles/Hr) (at 360cycles/Hr)
Contact Voltage drop (Initial) 0.04V @ 20A 0.04V @ 20A 0.04V @ 20A 0.04V @ 20A 0,04V @ 204
Operating time Max. 40ms Max. 40ms Max. 40ms Max. 40ms Max. 40ms
Releasetime Max. 25ms Max. 25ms Max. 25ms Max. 25ms Max. 25ms
Insulation strength(initial) Min: 1000M0 1000V DC)Min: 1000MO {1000V DC) Min: 1000MQ (1000V DC) |Min: 1000MO 1000V DC) Min: 1000ML (1000V DC)
Size, WxHxD{mm) B0.4u63.7x72 B0.4x63.7x72 B0.4x63.7x72 BO.4x63.7x72 B0.4x63.7x72
Temperaturerange -40to 85°C -40to 85°C -40to 85°C -40to 85°C -40to 85°C
Humidity 5% ~ B5% R.H. 5% ~85% R.H. 5% ~ B5% R.H. 5% ~85% R.H. 5% ~85% R.H.
Weight 0.46 kg ' 0.46 kg ' 0.46 kg ' 0.46 kg 0.45 kg
Certification CE,UL,CCC CE,UL,CCC CE,UL,CCC CE,UL,CCC CE,ULCCC

* The number of Mechanical times is the number that meets the basic

performance after durability.
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Time s)

Dimensions Tolerance
ANERST A=
<10 +0.3

54.8
55.8

210~ 50 +0.5
>50 +08
SIHER +10

63. 7

E&ﬁ%t%*

E RERmBRTH
OANG 390mm UL

| 3266 AWG20 390mm

HER
UL_326

BLTH
6_AWG20 330mm

BE : £ 460g
. i e
2 (0. BONSEREE BERARE Weight : Approx. 460g

GPR-C150-A GPR-C200-A GPR-C250-A GPR-C300-A GPR-C350-A

Carry Current Curve — Carry Current Curve. — e
o concor, 85T e

Carry Current Curve o Carry Current Curve

100000

10000
1000 1000
100 100 e
s =3 s z 0
3 & g 3
£ £ £ £
o1
oo
oo | o0 B000Ams o
100 300 w0 000 00 00 &0 oo 200 4000 0000 o 30 w0 00 2000 400 10000
Current (A)

Curent ) Current (A) Current (4) Current (4)
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} Specifications (Standard Type) |

GPR-H Specifications

(Operating coltage DC1500V)

* Bi -directional

* Bi -directional

“ GPR-H350-AWUXI | GPR-H500-AWUXI | GPR-H600-A WUXI

* Bi -directional

Number of poles 1 Pole 1 Pole 1 Pole
Operating voltage, Ue DC 1500V DC 1500V DC 1500V
Rated impulse withstand voltage, Uimp 8kV 8kV 8kV
Conventional thermal current, Ith 400A 600A 650A
Short ti ithstand 2Min 900A 1000A 1000A
o lme WERSINE eMin 750A 800A 800A
curren 15Min 700A 750A 770A
Mechanical (*)
200,000 cycl 200,000 cycl 200,000 cycl
(3,600 operations per hour) RIS RIS RIS
Durability

150A,1500VDC,6000 cycles

150A,1500VDC,6000 cycles

200A,1500VDC,6050 cycles

Electrical 200A,1500VDC,1000 cycles 200A,1500VDC,1000 cycles 350A,1500VDC,1000 cycles
300A,1500VDC,700 cycles = 350A,1500VDC,500 cycles  650A,1500VDC,100 cycles
(at 360 cycles/Hr) (at 360 cycles/Hr) (at 360 cycles/Hr)
Contact Voltage drop (Initial) 0.2V@ 400A 0.3V@ 600A 0.325V @650A
Operating time Max. 35ms Max. 35ms Max. 35ms
Release time Max15ms Max15ms Max. 15ms

Insulation strength(Initial)

Min. 1000MQ(@1000VDC)

Min. 1000MQ(@1000VDC)

Min. 1000MQ(@1000VDC])

Size, W x H x D[ mm ) 118 x 70x 105.5 118 x 70x 108 118x 70 x 108
Temperature range -40~85C -40~85C -40~85C
Humidity 5-95% R.H. 5-95% R.H. 5-95% R.H.
Weight 1.3kg 1.3kg 1.3kg
Certification ( ( s @ c E 3\ c ( c“us

* The number of Mechanical times is the number that meets the basic
performance after durability.




I Coil Rating | TN

Coil Rating

Rated Pick-up Voltage | Drop-out Voltage Power Consumption Max. Allowable
Voltage (at20cC) (at20C) P Voltage
3w

GPRO010 /GPR-M010

GPRO040 / GPR-M040 3.5W
GPR100 / GPR-M100 6.5W
GPR150 / GPR-M150 12vDC 75%V or 10%V or 6.5W

24VDC less of Rated more of Rated A5W 125% of Rated
GPR250 / GPR-M250 Voltage (Initial Voltage (Initial) Inrush current : 2..9A[12V]. 1.25A(24V)

4.5W

GPRA&00 / GPR-M400 Inrush current : 4.2A(12V), 2.1A(24V)
GPR-M400-A / 45W
GPR-M400-A BI Inrush current : 4.2A(12V), 2.1A(24V)
GPR-H500-A / 5.0W
GPR-H600-A Inrush current : 5.0A(12V), 2.5A(24V)

12VDC 5.0W
GPR-C150~300-A 24VDC 80%V or 10%V or Inrush current : 4.6A(12V), 2.3A(24V)

9~36VDC less of Rated less of Rated 45W (/35D Inrush) 120% of Rated
GPR-C350-A 9~36VDC Voltage(initial) Voltage(initial) 4.0W (445 Holding)

Connection and Mounting

Main Terminal Connection Mounting
Tt

GPRO10/GPR-M010 187 P-Lock Over 7 N-m 2 M4-10 1.8-2.7 N-m
GPRO40 / GPR-M040 M 1.5-2.0N-m 10 M&4-10 1.8~2.7N-m
GPR100 / GPR-M100 Mé 35-45N-m 35 M5-12 3.0~4.0N-m
GPR150 / GPR-M150 M6 35~4.5N-m 50 M5-12 3.0 ~40N-m
GPR250 / GPR-M250 Mé 35~4.5N-m 120 Mé-14 6.0~8.0N-m
GPRA4O00 / GPR-M400 M6 35~4.5N-m 120x2 Mé-14 6.0~8.0N-m
OPR-Ma00 AL M6 35-45N-m 120x2 Mé-14 6.0~8.0N-m
GPR-H500-A M8 6.0-9.0N-m 1502 M6-20 60~8.0N-m
GPR-H600-A M8 6.0-9.0N-m 1852 M-20 60~8.0N-m
GPR-C150~350-A M8 8~10Nm 75185 mm? M5 3~4Nm

LSE.ecTric 1 3



14

Precautions

Specification range
« Please use it according to specification range such as coil rating, mounting information. Otherwise
it may result in overheating or malfunction.

Installation and maintenance
« If power is applied to the relay main contact, it may cause electric shock. Never touch it. During
installation, maintenance and troubleshooting, the power to the relay must be disconnected.

Connection
« Incorrect connection may cause malfunction, overheating or fire.

Fail-safe
« It could be dangerous, when welding or sticking to contacts occurs. So, take double safety
precautions and make sure that operation is foolproof.

Polarity
« Relays have polarity. Check the polarity indicated on the housing and connect. If connected in the

opposite polarity, the electric durability performance can not be guaranteed.
+ Relay coils with PCBs are polarized. Check the indicated polarity and connect. If connected in the

opposite polarity, the relay will not operate.

Magnetism

« If the relays are in close contact to each other or installed close to strong magnetic parts such as a
motor or a speaker, their operating characteristics may change or malfunction may occur.
Therefore, check the magnetic effects of the actual installation and operating conditions.

Vibration / shock

« To maintain initial performance, do not apply physical shock or drop the relay. Do not use dropped
products. Use shock absorbers during transportation.
« The relay is designed not to be seperated under normal use conditions. To maintain initial

performance, do not disassemble the case. If the case is removed, relay performance can not be
guaranteed.

Temperature
- Condensation may also occur at contacts if the relay is used at temperatures below 0°C or in an
environment where the ambient temperature changes rapidly below zero. This condensation can

delay operation time or interfere in operation of the relay.
- If the relay is operated continuously, the coil temperature may rise and the operating voltage may

rise.

Coil voltage
« If you apply coil voltage very slowly, it may cause an operation error. Therefore, apply the coil voltage
quickly.



Mounting conditions

« When exposed to high temperature or high humidity or to an environment containing organic or
sulphide gas for a long time (including shipping period), sulfide or oxide film may form on the
surface of the contacts and cause poor contact, and malfunction. Please check the environment
when you transport the product.

+ Do not use the product in an environment where the main terminals may be exposed to foreign
substances such as organic solvents (eg alcohol, benzene, thinner] or strong alkalis (eg ammonia,
caustic soda). It may cause abnormal heat at the terminal part.

« This product is not waterproof. If you install it in a place where waterproofing is required, please
find a way to meet your requirements.

Additional information

« The reverse surge voltage generated by the coil of the relay may cause burnout of the load element.
Therefore, take measures to prevent reverse surge voltage. Do not use DIODE because the
operation time of relay is delayed and electrical performance is degraded.

+ When using a capacitive load (C-load), we recommend applying a precharge circuit so that the
inrush current does not exceed the rated current.

« Electrical performance has been verified without L load, and electrical life can be shortened if you use L
load.

+ When checking the conduction of the main contact, apply the minimum voltage (DC24V) and current
(1A] to the main contact.

« To check the auxiliary contact conduction, apply DC5V TmA ~ DC30V 100maA.

LSELECTRIC 1 5
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Selection of Relay Type

For the proper use of a relay, you must not only be well informed of the characteristics of the relay and service conditions to
determine whether the selected one fits for the conditions for application, but also fully understand the specifications of coil
and contact, operate time, mechanical characteristics, and other conditions for the relay to be used. Please refer to the
table below for details and considerations for selection.

1100

1081U0)

awl| ajedadp

Pick-up Voltage
(Current)

Drop-out
Voltage
(Current)

Maximum
Continuous
Voltage

Coil Resistance

Temperature
Rise

Contact Rating

Contact Material

Life

Contact
Resistance

Operating Time

Release Time

Bounce Time

Switching
Frequency

The value at which a relay should function when increasing the voltage to
an unoperated relay.

- Select a relay by considering a

The value at which a relay should revert to the unoperated state when power supply ripple

decreasing the voltage to an operated relay. - Specifically take into account

ambient temperature, coil
The maximum allowable voltage to be continuously applied to the coil temperature, and hot start
without causing damage. Short duration spikes of a higher voltage can

be tolerated, but you must consult with the manufacturer above all. - Be careful with the voltage drop

when using the relay in conjunction
with semiconductors

The DC resistance of the coil of DC type relays.
- Be careful with the voltage drop

when starting up
If power is supplied to coil, the coil's temperature is increased and

saturated. Temperature rise refers to the difference between the
temperatures before and after the power application to the coil.

- Note that the life of relay is
The allowable rated voltage and current. balanced with that of the device in

which the relay is embedded.

- If often exposed to high
temperature, the rated life of
the relay may be reduced. It is
required to test the life in an actual
environment.

Material that forms contacts.

The minimum number of times a relay can be operated under the
normal condition while contacts are switching specific load.

- Test and review need to be
performed with actual load and
application under an actual
environment.

The value combined together the resistance produced when contacts
touch each other, that of terminals, and that of contact spring.

The time elapsed since power is first supplied to the coil until the open

contacts are normally closed, excluding bounce time.
- Note that the operate time and

bounce time may be changed
The time elapsed since power is cut off from the coil until the normally according to the ambient
closed contacts are reclosed, excluding bounce time. temperature and applied voltage.

- Note that bounce time is not
The phenomenon that contacts intermittently switches on and off as excluded from both operate time
movable parts and contacts collide. and release time.

- Note that switching life is affected
The frequency of switching that repeats operations while satisfying the by switching frequency.
electrical life or mechanical life through the application of a pulse train
to the operating coil at the rated voltage.



1) Functional : The vibration allowed to relay during operation, with
contact not open for the specified time.

Vibration
Resistance 2) Destructive : The vibration the relay can endure in the process of
shipment, installation or use without causing damage and change in
the operating characteristics of the relay.
<
3
= 1) Functional : The acceleration allowed to relay during operation, with - Consider the performance of
5' Sy contact not open for the specified time. a relay during the service with
= oc o
g Resistance 2) Destructive : The acceleration a relay can endure in the process of vibration and shock
§ shipm?nt or installa.tio.n without causing damage and change in the - Check the allowable ambient
] operating characteristics of the relay. temperature of the relay.
=3
5‘.
Ambient Use The allowable temperature of the environment in which the relay is
Temperature mounted.
Life The minimum number of times a relay can be operated under the
normal condition without load on the contacts.
Breakdown . . . )
g The maximum voltage tolerated by a relay without causing damage for | - Select among plug-in type,
(Dielectric ?ez?stzi:zeperiod, which is measured at the same points as insulation soldering ty_pe‘ scr.ewféstening
Strengthl . type, and printed CII"CU.It board type
-~ to be used for connection
=
§  Mounting, Mounting : Parallel type and vertical type - Select PCB mounting methods
g Connection Connection : Screw type and plug-in type used to connect to main circuit  jncluding soldering and cleaning to
@ be used for protection
Size Size of relay (Width, Height, Depth) - Select sealed construction type to

be used in an adverse environment

LS warrants that the products shall be free from defects in material and workmanship for a period of twenty four (24) months
from the manufacturing date of the products. If any defect due to LS’ failure, the extent of LS’ liability under this warranty shall be
limited to, at LS’ option, the repair, replacement. LS’ obligation regarding to this warranty is conditioned upon the submission to
LS of a written service request which specifies the defect and the relevant evidence within seven (7) days from the date
recognizing the defect.

Notwithstanding the foregoing, the warranty above shall not apply, if the products have been subjected to misuse, abuse,
negligence, improper installation, improper maintenance, improper transportation, accident, alteration or design change by
anyone other than LS, or if the original name, serial number and/or identification marking have been defaced, altered or removed,
or the products haven used in violation of instructions furnished by LS.

Under any circumstance, LS shall not have any other obligations, guaranties, conditions or liabilities, express or implied arising by
law or otherwise (including, without limitation, any obligation of LS with respect to consequential damages) and whether or not
occasioned by LS’ negligence, than the above statement and shall not be extended, altered or varied.

LSELECTRIC 1 7



| GPRO10/GPR-M010 |

Coil Terminal Accessory

Coil Terminal Accessory(Not included)

2

5 6.30.05 0.8 3.2 4.8+0.05. .
j—h‘ o17  JL0d8 ) W 0.48

Pin Type Features: Pin Type Features:
e Terminal Type = Tab e Terminal Type = Tab
o Mating Area Interface * Mating Area Interface
« Dimensions (mm) 6.3x0.80 * Dimensions (mm] 4.8x0.80
« Material = Brass * Material = Brass Components
. Applicable Connector : Ma_in Terminal accessory : 2EA
Applicable Connector : « Terminal Type = Receptacle Coil Terminal accessory : 2EA
¢ Terminal Type = Receptacle * Tyco 5-160429-1 Wire length : 300mm
o Tyco 63445-2 61945-1
Dimensions

High Voltage Minus(-)

ﬁHigh Voltage Plus(+)

| Low Voltage Connector
(No Polarity)

SN
A\

N
N

\\\

Two, M4 Dia Holes

435
445

General Tolerance

Less Than 10: +0.25/ 10~50: +0.5
More Than 50: 0.8

Engineering Data

- Operating Voltage Characteristics Switching Life and Cutoff Curves

Switching(make+break) Cut-off(break)
I 40 life life
= 30 10,000
] 201-Pick-Up Voltage
(5 | P 9 - 1,000
@ g 10 i g
e 40 20 20 —40" 60 80 ]
X & & 100
= S S s
o © _4=""0|_Drop-Out Voltage__| | =
g % = 10
“—; -30.
> 40. 1
; 1 10 100
Ambient Temperature
P el Current[A]

IS
5 30
- .
P K] ————+—=20+ Pick-Up Voltage /:-
) H 10 =
) 24020 20_—7 60 80
< E 10ue
= g "5 Drop-Out Voltage___| |
= £ 30
> 40 1 ,
Ambient Temperature [C] 0 5 10 15 20 25 30 35 40 45 o 1 2 3 4 5 7
Current[A] Contact current[A]

Note : I-T curve at ambient temperature of 23°C
¥ The graph above is estimate, so please use it only for your reference.
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I GPR040 / GPR-MO040 |

General Tolerance

Less Than 10: +0.25/ 10~50: +0.5
More Than 50: +0.8

Engineering Data

Coil Terminal Accessory

¢ Connector Style = Receptacle

 Contact Type = Receptacle

¢ Contact Type = Tab ¢ Applies To Wire/Cable
* Receptacle Configuration =025 ¢ Wire/Cable Type = Discrete Wire c t
¢ Wire Range = omponents

0.20-0.602 [24-20] mm [AWG]

Flange Bolt M4-4 2EA
Wire length : 300mm

Housing : 1379658-1 Terminal : 1123343-1 Accessory(Not included)

Coil Terminal Accessory : 1EA

Dimensions

High Voltage Plus(+)
16+0.3

|/ Mé4-4mm Screw Terminal
3.2

Two, M4 or 4.5mm [

Dia Holes

@

33.1
35.31

>

I 7 100

High Voltage Minus(-)
M4-4mm Screw Terminal

Low Voltage Connector
TE 1379658-1 4-Pole Connector(No Polarity)
* Of the total 4 pins, only pins 2 and 3 are used.

T

M

47

I

- Operating Voltage Characteristics Current Distribution Switching Life and Cutoff Curves

Switching(make-+break) Cut-off(break)
" 10,000 life life
- 4 .
S ||
g 1 Pick-Up Vor
E 2oL Pick-Up Voltage -
® c 10 = =
Y 240 20 20~ 60 80 ‘D'
) 5 E
[ ‘li =) / -
= > I o 20, Drop-Out Voltage
‘E 30
2 40 14 . | ;
10 100 1,000
Ambient Temperature [C ! 1 10 100 100
B el Current[A] Contact current[A]
Switching Life (Making & Breaking)
40
g
= 30— !
B 2oL Pick-Up Voltage
@ -4 ‘ -
a 5 10 i "
o S0 20 20,740 60 80
! ]
= S il
=2 o | _.-2== 1 Drop-Out Voltage
o S F
= 30
o
> 40- 14 T T T T T 1
A 5 0 50 100 150 200 250 300 0 5 10 15 20 25
Ambient Temperature [C] Current[A] Contact current[A]
Note : I-T curve at ambient temperature of 23°C

X The graph above is estimate, so please use it only for your reference.
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1 GPR100/GPR-M100 |

Coil Terminal Accessory

Housing:MG651026(L) Terminal:ST730676-3 Accessory(Not included)

S

Part No Wire Range Tab Material Components
. AWG e Thick Thick Finish Coil Terminal Accessory : 1EA
Flange Bolt M6-7 2EA
Wire length : 300
ST730675-3 | 20 AVSS(CAVS) 0.64 0.25 Copper Alloy ire leng mm
0.5 Pre-Tin
Dimensions
76.5
High Voltage C0:0.3
Minus(-) 18
M6-7mm Screw Two, M5 or 6mm
Terminal ——— Dia Holes
R
9 _+—+D
@
High Voltage (=] <
Plus(+) ﬁ —— ! @) ‘ED
M6-7mm Screw A ® KET 090 II 2-Pole Connector
Terminal \S74 {o} Low Voltage Connector(No Polarity)
o I o
E 5 ? | &2
General Tolerance Ai

Less Than 10: £0.25 / 10~50: +0.5 498 L s

More Than 50: 0.8

Engineering Data

- Operating Voltage Characteristics Switching Life and Cutoff Curves

_ o 10,000 Switching(make+break) ICut-off(break)
f I -
= 20| Pick-Up Voltage T 1,000
[ ‘ 2 —
% 5 10 = o
8 | b [
] .§ 0 20 0 ’ 30 4‘0 60 80 E 100
= S e | =
o == —“20 - Drop-Out Voltage 10
= 30
= <L "% 100 1,000 L
y ) 1 10 100 1,000
Ambient Temperature [] Current[A] Contact current[A]
- 40 Switching Life (Making & Breaking)
f I ——
= 20 Pick-Up Voltage Pt
(2] o >
0 5 10
o) = -40 20 20, 40 60 80
C k] ‘=
S AT
= = ==1-"7,| Drop-Out Voltage
o § I
5 -30
> AQ- 1
. 0 100 200 300 400 500 600 700 0 5 10 15 20 25 30 35 40 45
Emblentiempsatucaliil] Current[Al Contact current[A]

Note : T curve at ambient temperature of 23C
X The graph above is estimate, so please use it only for your reference.
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I GPR150/GPR-M150 |

Coil Terminal Accessory

Housing : MG651026(L) Terminal : ST730676-3 Accessory[Not included)

S

Wire Range Tab Material Components
Part No. p ) .
AWG e Thick Thick Finish Coil Terminal Accessory : 1EA
Flange Bolt M6-7 2EA
Wire length : 300mm
ST7306753 | 20 AVSS(CAVS) 0.64 0.25 Copper Alloy 9
0.5 Pre-Tin
Dimensions
76.5
High Voltage e
Minus(-) 18
M6-7mm Screw Two, M5 or 6mm
Terminal ——— Dia Holes
@D

(5]
High Voltage =
Plus(+) ~
Mg-7mm Screw (\17 ]AED KET 090 11 2-Pole Connector
Terminal —————————§ Low Voltage Connector(No Polarity)

o I el
) -
8
General Tolerance g

Less Than 10: +0.3 / 10~50: +0.5
More Than 50: +0.8

Engineering Data

49.8

- Operating Voltage Characteristics Switching Life and Cutoff Curves

Switching(make-+break) Cut-off(break)
- 40 10,000 life life
g ko Vol
o 30+ Pick-Up Voltage
5 - 1,000
k] 20 P =
@ H 10 G w
) £-40 20 20,740 50 80 2 100
o 5 z E
- & Py, s etid -
ul > e
o X ~1-=0 | Drop-Out Voltage 10
c [--~ ‘
= 30
S w0 | 14 : 1 1
Ambient Temperature [C] 10 c 100 1,000 10 100 1,000 10,000
urrent[A] Contact current[A]
—_ 40 Switching Life (Making & Breaking)
S L J 10,000
s 30 Pick-Up Voltage |
k] 20
@ [ g g % 1,000
o g 10 / 2
o) =40 -20 0 2 40 50 80 6.
! E Z & 100
< s Py o ]
= > e =
ol 3 ~2-=70, - Drop-Out Voltage =
o c [--~ ‘ ‘
“—; 30
> . \ \ 4 A T T 1
N 0 200 400 600 800 1,000 0 50 100 150 200 250 300 350 400 450
Ambient Temperature [C
P (el Current[A] Contact current[A]

Note : I-T curve at ambient temperature of 23°C

X The graph above is estimate, so please use it only for your reference.
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I GPR250 / GPR-M250 |

Coil Terminal Accessory
Housing : MG651026(L) Terminal : ST730676-3 Accessory(Not included)
|
\
U~ 6.0718.0 % ﬁ
2.9
Part No. Wire Range Ta_b Material Co!'nponepts
AWG e Thick Thick Finish Coil Terminal Accessory : 1EA
Flgnge Bolt M6é-9 2EA
sT7a0e7s3 20 | AVSSICAVS) 0.64 025 | CopperAlloy | Wirelength:300mm
0.5 Pre-Tin

Dimensions

High Voltage Minus(-)
M6-9mm Screw Terminal

High Voltage Plus(+)
M6-9mm Screw Terminal

Two, M6 or 6.5mm
Dia Holes

32+0.2

KET 090 II 2-Pole Connector
1. Low Voltage VCC
2. Low Voltage GND

87

General Tolerance

Less Than 10: +0.3 / 10~50: +0.5
More Than 50: 0.8

45

Engineering Data

- Operating Voltage Characteristics Current Distribution Switching Life and Cutoff Curves

Switching(make-+break) Cut-off(break)
= 40 10,000 life life
g |
S 801 Bick-Up Voltage
= o | 1O VP Voltag 1,000
© Sz
() s 10 ~=== 0
aY = -4 2 20,24 Q
22 § 0 0/0 _ 0,240 60 80 g 100
N < &
o1 S e
<) @ |==="T""20|Drop-Out Voltage i®
s -30 | |
o
> -40. ‘ ‘ 1+ T T
. 10 100 1,000
Ambient Temperature [C] Current[A]
= 40
£ ol ]
= 2 Pick-Up Voltage
@ & =]
o) s 10 ===
P £40 20 20,2240 60 80
< il
o [ T "~ 20l Drop-Out Voltage
= £ -30 |
> -40. ‘ ‘ 'R NN RN RN AR RR RN AR R AR EN IRRREATE
Ambient Temperature [C] 0 200 400 600 800 1,000 1,200 1,400 1,600 0 20 40 60 80 100 120 140 160
CHUUEEEEE Current[A] Contact current[A]

Note : I-T curve at ambient temperature of 23°C
¥ The graph above is estimate, so please use it only for your reference.
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I GPR400/ GPR-M400 |

General Tolerance

Less Than 10: +0.25/ 10~50: +0.5
More Than 50: +0.8

Engineering Da

ta

Coil Terminal Accessory

Housing : MG651026(L) Terminal : ST730676-3 Accessory(Not included)

11.9
A i
121
b Wire Range Tab Material Components
art No. : . .
AWG e Thick Thick Finish Coil Terminal Accessory : 1EA
Flange Bolt M6-9 2EA
Wire length : 300mm
ST730675-3 20 AVSS(CAVS) 0.64 0.25 CopperAlloy 9
0.5 Pre-Tin
Dimensions
100 | Two, M6 or 6.5mm
87+0.3 | Did Holes
25+0.3
2
- High Voltage Minus(-)
M6-9mm Screw Terminal
®
« ol High Voltage Plus(+)
3 GN\ - M6-9mm Screw Terminal
<
= _u@ KET 090 II 2-Pole Connector
- ’\ ) 1. Low Voltage VCC
2. Low Voltage GND
— — A

84

91

- Operating Voltage Characteristics Switching Life and Cutoff Curves

AV

L]
[ Pick-Up Voltage —_-

20

2

2

0

6

00%74d9

" Drop-Out Voltage

Voltage Variation Ratio[%]

-40

100
Current[A]

1,000

10,000

Switching(make-+break)
life

life

Cut-off(break)

Q
(=]
S

Lite(Cycles)
s

o

100

10 1,000
Contact

current[A]

10,000

— Pij:k-Up l/oltagja‘_,,

AX

5 /’
20,7740 60 8

™ Drop-Out Voltage

007W-4d9

Voltage Variation Ratio[%]

-40

Ambient Temperature ['C]

1
0 400 800 1,200 1,600 2,000 2,400 2,800

Current[A]

Switching Life (Making & Breaking)

100

o

1
0

Contact current[A]

50 100 150 200 250 300 350 400 450

Note

: |-T curve at ambient temperature of 23°C

X The graph above is estimate, so please use it only for your reference.
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1 GPR-M400-A |

Coil Terminal Accessory

Housing : MG651026(L) Terminal : ST730676-3 Accessory(Not included)

S

Wire Range Tab Material Co_mponepts
Part No. 3 Coil Terminal Accessory : 1EA
AWG mm? Thick | Thick Finish Flange Bolt M6-9 2EA
Wire length : 300mm
sTa0675-3 . 20 | AVSSICAVS) 066 | 025  CopperAlly
0.5 Pre-Tin
Dimensions
100
87+0.3
25+0.3 Two, M6 or 6.5mm
Did Holes
o KET 090 Il 2-Pole Connector
2 F L 1. Low Voltage VCC
') 2. Low Voltage GND
High Voltage Minus(-,
(} i Mg-9mm Sgcrew Ter(nZinaI
High Voltage Plus(+)
M6-9mm Screw Terminal
63
Aux Wire
Min. 150mm
g —
I
T [o2] I T
(g = = >
8
o]
| i
%
General Tolerance g =T = [
= =
Less Than 10: £0.25 / 10~50: 0.5 [ &

More Than 50: 0.8

Engineering Data

Operating Voltage Characteristics Current Distribution Switching Life and Cutoff Curves
5 Switching Life (Making & Breaking)
- I
% 307 Pick-Up Voltage -
E 20 =5
c 10 =
2-40 20 20,740 60 80
E, 0
& P
> .
o |. _//; . Drop-Out Voltage
5 30 EEEEEEESNNNRRRRERNNNERE.
= : LT
.4_0 0 400 800 1,200 1,600 2,000 2,400 2800 0 50 100 150 200 250
Ambient Temperature [C] Current[A] Contact current(A)

Note : I-T curve at ambient temperature of 23°C
X The graph above is estimate, so please use it only for your reference.
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I GPR-M400-ABI |

Coil Terminal Accessory

Housing : MG651026(L) Terminal : ST730676-3 Accessory(Not included)

S

Wire Range Tab Material Components
Part No. X Coil Terminal Accessory : 1EA
AWG mm? Thick | thick Finish Flange Bolt M6-9 2EA

Wire length : 300mm

sT730675-3 . 20 | AVSSICAVS) 066 | 025  Copperlloy
0.5 Pre-Tin
Dimensions
100
87+0.3
25+0.2 Two, M6 or 6.5mm
Did Holes
( i
KET 090 Il 2-Pole Connector
o S (R LR 1. Low Voltage VCC
© § J 2. Low Voltage GND
High Voltage Minus(-
() Mg-Qmm Sgcrew Ter(rrZinaI
High Voltage Plus(+)
M6-9mm Screw Terminal
63
Aux Wire
Min. 150mm
< = = 8| o W -
8 8
I 3
i s
General Tolerance | -
= = [

Less Than 10: +0.25/ 10~50: +0.5 ]
More Than 50: +0.8

58

Engineering Data

Operating Voltage Characteristics Current Distribution Switching Life and Cutoff Curves
Switching Life (Making & Breaking)
_ 40 ‘ ‘ ‘ 10,000
E;. 30— Pick-Up Voltage -] o 0
g 20 —= 7 1,000
< 10 = 1,000 S
- 20, T 60 80 2 S 10
E ¢ = 100 =
E /"0‘ ‘ i -
o [ .~ * Drop-Out Voltage il
o |- -20
3 o —
3 .30 o
-~ ! ym ! 0 0 150 200 2
N 400 800 1,200 1,600 2,000 2,400 2,800 0 5 10 00 50
Ambient Temperature [C] Current[A] Contact current(A)

Note : I-T curve at ambient temperature of 23°C
% The graph above is estimate, so please use it only for your reference.
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| GPR-H500-A WuXI |

Coil Terminal Accessory

Housing : MG651026(L) Terminal : ST730676-3 Accessory[Not included)

Components
Wire Range Tab Material Coil Terminal Accessory : 1EA
Part No. Thick Wire length : 300mm
AWG mm’ Ic Thick Finish Nut M8 2EA

AVSS(CAVS) Copper All Spring-Washer 2EA

ST730675-3 20 0.64 0.25 opper AOY | plane-Washer 2EA
0.5 Pre-Tin
Dimensions
Aux Wire n 118

Min. 150mm 104+0.3

KET 090 II 2-Pole Connector
1. Low Voltage VCC
2. Low Voltage GND

Two. M6 or 6.5mm Dia Hole

High Voltage
M8 NUT + SPRING WASHER 35203

108

89.5

|
é : E ) -
General Tolerance = 4%] W "ﬂT

Less Than 10: +0.25/ 10~50: +0.5 90
More Than 50: +0.8

Engineering Data

Operating Voltage Characteristics Current Distribution Switching Life and Cutoff Curves

40 Carry Current (Continuous, 300mm? Conductor) Switching Life (Making & Breaking)
‘ ‘ | SHAmbient Temperature: Room(25°C) Criteria:AT=65°C
9 30— Pick-Up Volt 10000 . . o ‘ S 10000 Y
= ick-Up Voltage ~_-t1 |
S - HEEH AN
£ 20 = 0 | | \
o« - M = w0
c 10 5 - b
24 2 20,7740 60 80 N i EEEE .
.g ‘ P | \ | § :
s AT e = | B
e | .~ 20 rop-Out Voltage ' | | ) ‘
£ e , 1
s -30 o= i PR breaking @ bresking
|
-40 o o 1000 2000 3000 4000 S000 6000 7000 8000 9000 10000 ! 0 100 200 300 400 500 600 700 800 900 1000 1100
Ambient Temperature [C] cumont 4] Current 14

Note : I-T curve at ambient temperature of 23°C
X The graph above is estimate, so please use it only for your reference.
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I GPR-H600-A WUXI |

Coil Terminal Accessory

Housing : MG651026(L) Terminal : ST730676-3 Accessory[Not included)

Components
Wire Range Tab Material Coil Terminal Accessory : 1EA
Part No. Thick Wire length : 300mm
AWG mm’ Ic Thick Finish Nut M8 2EA
AVSS(CAVS) Copper All Spring-Washer 2EA
ST730675-3 20 0.64 0.25 Opper AUOY ' Plane-Washer 2EA
0.5 Pre-Tin
Dimensions
- 118
ux Wire
Min. 150mm 104203 '

KET 090 II 2-Pole Connector
1. Low Voltage VCC
2. Low Voltage GND

Two. M6 Dia Hole

High Voltage 35:08
M8 NUT + SPRING WASHER y«Lﬂ

General Tolerance = = ‘%] W
Less Than 10: +0.25/ 10~50: +0.5 90

More Than 50: +0.8

Engineering Data

Operating Voltage Characteristics Current Distribution Switching Life and Cutoff Curves

40 Carry Current (Continuous, 370mm? Conductor)
‘ ‘ | Kbt Tampaatur: Room(25C) Cite 6T=651C

Switching Life (Making & Breaking)

10000

| Pick-Up Voltage ~__-t]

e

/

/
-40 20 207 40 60 80
T

Cycle

__7/_2 . * Drop-Out Voltage

4

Voltage Variation Ratio[%]
o

‘
i
N
i
i
i
i
i
|

I~

0 100 200 300 40 500 60 700 80 %0 1000 1100
Current [A]

40 oon
Ambient Temperature [C]

Note : I-T curve at ambient temperature of 23°C
X The graph above is estimate, so please use it only for your reference.
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| Reference |

LS's High Voltage DC Relay is being applied to global automotive vehicles and has proven its quality
with years of mass production experience

GM (General Motors)
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_LS - High Voltage DC Relay




EUTUI?ING SMART ENERGY

We open up a brighter future through
efficient and convenient energy solutions.

LSELE CTRIC

Safety Instructions

« For your safety, please read user's manual thoroughly before operating.
+ Contact the nearest authorized service facility for examination, repair, or adjustment.

+ Please contact qualified service technician when you need maintenance.
Do not disassemble or repair by yourself!

- Any maintenance and inspection shall be performed by the personnel having expertise concerned.

« According to The WEEE Directive, please do not discard the device with your household waste.

www.ls-electric.com

m Headquarter
127 LS-ro (Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea

u Seoul Office
LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea
Tel. 82-2-2034-4916, 4684, 4429

m Overseas Subsidiaries

¢ LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)
Tel: 81-3-6268-8241 E-Mail: japan@ls-electric.com

¢ LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)
Tel: 86-411-8730-5872  E-Mail: china.dalian@lselectric.com.cn

e LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)
Tel: 86-510-6851-6666 E-Mail: china.wuxi@lselectric.com.cn

¢ LS ELECTRIC Vietnam Co., Ltd. (Hanoi, Vietnam)
Tel: 84-222-2221-110 E-Mail: vietnam@ls-electric.com

¢ LS ELECTRIC Middle East FZE (Dubai, U.A.E.)
Tel: 971-4-886-5360 E-Mail: middleeast@ls-electric.com

¢ LS ELECTRIC Europe B.V. (Hoofddorp, Netherlands)
Tel: 31-20-654-1424 E-Mail: europartner@ls-electric.com

¢ LS ELECTRIC America Inc. (Chicago, USA)
Tel: 1-800-891-2941 E-Mail: sales.us@lselectricamerica.com

o LS ENERGY SOLUTIONS LLC (Charlotte, USA)
Tel: 1-704-587-4051 E-Mail: cmfeldman@ls-es.com

¢ LS ELECTRIC Tiirkiye Co., Ltd. (Istanbul, Trkiye)
Tel: 90-212-806-1252 E-Mail: turkiye@ls-electric.com

¢ LS ELECTRIC IBERIA S.L.U. (Madrid, Spain)
Tel: 34-910-28-02-74 E-Mail: iberia@ls-electric.com

202 3 07 ‘ Specifications in this catalog are subject to change without notice due to

continuous product development and improvement.

m Overseas Branches
¢ LS ELECTRIC Tokyo Office (Japan)
Tel: 81-3-6268-8241 E-Mail: tokyo@ls-electric.com
¢ LS ELECTRIC Beijing Office (China)
Tel: 86-10-5095-1631  E-Mail: china@lselectric.com.cn
e LS ELECTRIC Shanghai Office (China)
Tel: 86-21-5237-9977  E-Mail: china@lselectric.com.cn
¢ LS ELECTRIC Guangzhou Office (China)
Tel: 86-20-3818-2883  E-Mail: china@lselectric.com.cn
e LS ELECTRIC Chengdu Office (China)
Tel: 86-28-8670-3201  E-Mail: china@lselectric.com.cn
e LS ELECTRIC Qingdao Office (China)
Tel: 86-532-8501-2065 E-Mail: china@lselectric.com.cn
e LS ELECTRIC Nanjing Office (China)
Tel: 86-25-8467-0005  E-Mail: china@lselectric.com.cn
e LS ELECTRIC Bangkok Office (Thailand)
Tel: 66-90-950-9683 E-Mail: thailand@ls-electric.com
e LS ELECTRIC Jakarta Office (Indonesia)
Tel: 62-21-2933-7614  E-Mail: indonesia@ls-electric.com
e LS ELECTRIC Moscow Office (Russia)
Tel: 7-499-682-6130 E-Mail: info@lLselectric-ru.com
o LS ELECTRIC America Western Office (Irvine, USA)
Tel: 1-949-333-3140 E-Mail: america@ls-electric.com
¢ LS ELECTRIC India Office (India)
Tel: 91-80-6142-9108  E-Mail: Info_india@ls-electric.com
e LS ELECTRIC Singapore Office (Singapore)
Tel: 65-6958-8162 E-Mail: singapore@ls-electric.com

¢ LS ELECTRIC ltaly Office (Italy)
Tel: 39-030-8081-833  E-Mail: italia@ls-electric.com
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