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Change low voltage
switchgears!

Another evolution of size, cost and performance for
low voltage power circuit breakers!

High
erf()l'mance
Jcs=100%"1cY

Susol ...
Compact ACB 1600A

e Cat.A (Current limiting type) 150kA/415V
e Cat.B (General type) 50kA/690V, lcw=50kA/1sec (30kA/3sec])
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Utilization Category

Category B Category B Category A

{ 42kA

AN type AH type AR type
AN-08: 800AF AH-08: 800AF AR-08: 800AF
AN-16: 1600AF AH-16: 1600AF AR-10: 1000AF

Ics = 100% * Icu = 42kA/690Vac Ics = 100% * Icu = 50kA/690Vac Ics = 100% * Icu = 150kA/415Vac
Features

m Significantly reduced size compared to existing products ...55%
m Category A breaker:
rated current 400A~1000A, breaking capacity 150kA/415Vac, Ics = 100% * Icu
m Category B breaker:
rated current 400A~1600A, breaking capacity 50kA/690Vac, Ics = 100% * Icu
m Rated short-time current (Icw): 50kA/1s (Cat.B)
m Operation durability without maintenance: 12500 operations (Cat.B), 5000 operations (Cat.A)
m Rating Plug application: Easy to change rated current without CT replacement
m Various control power sources
m Various accessories
m Application Standards and Certification: IEC 60947-2 (DEKRA CB certification), GB 14048.2
(CCC certification)




Compact ACB switchgear

Reduction of size and
weight of switchgears

m Easy transportation and
handling

m Reduced raw material
usage

= Reduced installation

space

= gf;z?,



Compact size

Compact type

Thanks to the reduced size by 55% it is easy to
handle the breaker as well as reducing the space
and raw materials in the switchgear fabrication.

E-frame ACB

3-high

Unit (mm)

C-frame(Compact) ACB
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AN | 42kA/690V 08 800AF C (N)RST 3 3P 00 OV(\;lithouct withdrawable type
AH | 50kA/690V 16 | 1600AF Vv RST(N) 4 4P | OCR&CT | A | Automatic connection
04 400A -
| J Manual Connection
: Fixed type
16 1600A H Horizontal type
i i Vertical type

Upper-Horizontal/
Lower-Vertical type

Upper-Vertical/
Lower-Horizontal type

Plane type

<

AR | 150KA/ 415V

Without
OCR&CT

800AF
1000AF

00

Plane spread type

Spread type

Plane vertical type
Cable Lug type

X H| D N|T| 2




Circuit breaker ratings

3P/4P
50/60Hz
690V
1000V
12kV

AN/AH/AR-C
AN-08C | AN-16C | AH-08C | AH-16C | AR-08C = AR-10C
800 1600 800 1600 800 1000
400 - 400 - 400 -
630 - 630 - 630 -
800 800 800 800 800 800

- 1000 - 1000 - 1000

- 1250 - 1250 - -

- 1600 - 1600 - -
100%
42 50 -
42 50 130"
50 60 150
100%

88.2 105 172
42/25 50/30 109
40
80

12,500 5,000
6,000 3,000

22/26
16/19.5
W: 256 D: 269.5 4 H: 364.3
W: 326 D: 269.5  H: 364.3
W: 272.4 D: 198.5 9 H: 322
W:342.4 D: 198.5 9 H: 322

1) 130kA/460V, 100kA/500V
2) at 500V

3) 0.5sec

4) Exclude terminal length
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Switch- 08 800AF C (N)RST 3 3P 00 Without withdrawable type
disconnector 10 | 1000AF V. | RST(N) 4 4p OCR&CT A | Automatic connection
13 | 1250AF J Manual Connection
16| 1600AF Fixed type
i H Horizontal type
e vV Vertical type
M Upper-Horizontal/

Lower-Vertical type

Upper-Vertical/
Lower-Horizontal type

Plane type

Plane spread type

Spread type

Plane vertical type
Cable Lug type

X H| D N|T| 2



Circuit breaker ratings

3P/4P

50/60Hz

690V

1000V

12kv

12,500

5,000

22/26

16/19.5

255.4/326

209/279

11
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Rating Plug

Rating Plug for selection of rated current and frequency

Rating Plug enables the changing rated current(In) without CT replacement
mRating Plug for 800AF: 400, 600, 630, 800A (4 types)

mRating Plug for 1600AF: 800, 1000, 1200, 1250, 1600A (5 types)

Frequency selection switch: set to 50Hz or 60Hz




Trip relay series

Trip relays are classified according to their usages and functions to maximize customers’ satisfaction.

a_

DIGITAL TRIP RELAY

O

DIGITAL TRIP RELAY

as

DIGITAL TRIP RELAY

4 @mmﬂ *

S type

N Type (Normal)

¢ Current protection

¢ L/S/I/G/Thermal

« Self power

¢ RTC timer mounted
 Fault information (LED)

A Type (Ammeter)

¢ Current Meter + Current protection +
DO control + Communication

o L/S//G

¢ Thermal

» ZSI (Protective coordination)

¢ Remote reset

* Modbus/RS-485

¢ Profibus-DP

« Self power

* AC/DC 100~250V

e DC 24~60V

¢ RTC timer mounted

¢ Recording (10EA)

P Type (Power Meter)

» A type + Power Meter + Voltage /
Frequency / Unbalance protection

» L/S//G

e Thermal (linear hot start)

» UV/OV/OF/UF/rP/Nun/lun

» Measurement: V/A/W/Wh/F/PF

« ZSI (Protective coordination)

¢ Remote Reset

» Modbus/RS-485

e Profibus-DP

» AC/DC 100~250V

» DC 24~60V

* RTC timer mounted

» Event recording (256EA)
» Fault recording (256EA)

S Type (Supreme Meter)
¢ P type + Harmonics analysis (63 th) +
Fault wave recording

13
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Various installation methods

Rear Connection

Mixed type, M Mixed type, N

Front Connection

Spread type, Z Vertical type, T

¢ The Front connection type is suitable for the narrow-depth panels.
* The connection can be modified between vertical type and horizontal type by rotating the
terminals through 90 degrees.

e e

Cable lug type, X

15



Accessories

Main body

% Miss Insertion Preventing Device (MIP)
&

]

@

Auxiliary Switch (FX)
J=

]

Ready to Close switch (RCS)

Shunt Coil (SHT)

%
7
_BV Gosing Goll CO
7

N

Under Voltage Trip Device (UVT)
(—_l’
°
Manual Reset Button (MRB) L(T
- tononog N ) :
[N |
&  KeyLock (K1)
J & u
» —f——eo
. Trip Relay (OCR) i
3
L]
\
L j“jm:‘st Rating plug A

Counter (C)

=3

[g é ‘ ON/OFF Button Padlock (B)

¢
ﬁ Motor (M)
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Cradle

Miss Insertion Preventing Device (MIP)

Condensor Trip Device (CTD)

S

2 000

v

Safety Shutter (ST)

Lifting Hook (LH)

Interphase Barrier (IB)

(aksy

’ &I’, o " 9
s A e e N UVT Time Delay Controller (UDC)

0] ) -EI

Remote I/0O Unit (RCO)

Cell SW (CEL)

Door Interlock (DI)

Mechanical Interlock (MI)

Mechanical Operated Cell SW (MOC)

Racking Interlock & Position Lock (RI)

Door Frame (DF)

Dust Cover (DC)

OCR Tester (OT)




External configuration

Draw-out (Main body)

® (2]
Marking
I 1603 - Ui: Rated insulation voltage - Motor charge
Py AN 1663-168 S . g . J Control power
HZDZD2FC AGOUON + Uimp: Impulse withstand voltage « Closing coil and terminal No

e w | Ue: Rated operational voltage (AC base) * Shunt tripping coil o

T o - leu: Ultimate breaking capacity - Auxiliary switches: Contact specification

im| —1 .

s to0ea P |+ Ics: Service breaking capacity and terminal No.

- Under voltage trip: UVT terminal No.
« OCR control source: Trip relay control power
- Alarm switch: Alarm and terminal No.

< S + lcw: Short time withstand capacity

+ lem: Rated making capacity
+ MFG. Date: Manufacturing date

lew 50KA/1s

140483 2008 - Digital trip relay: Switching diagram

i el + Z.S.I: Input/Output terminal No.
» Reset: LED/LCD reset
MFG Date 2017.02 « Communication: Communication and
Serial No. 170203 - 9701.02 .
terminal No.
o « Voltage module: Phase voltage and symbol
% LSIS - Earth/Leakage: Ground fault / Earth
MADE IN KOREA A K

s leakage input terminal No.
Motor charge AC/DC 200 ~ 250V
Closing coil AC/DC 200 ~ 250V
Shunt tripping coil AC/DC 200 ~ 250V
Auxiliary switches 4c

uvt
OCR control source
Digital trip relay (OCR)

[ | (o — | 5]
[V][STOANST ]
|0 | o [

k18
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Draw-out (Cradle)

Terms

© Trip relay
— } @ Counter
— © OFF button

@ ON button

@ Series name

O Charge handle

@ Name plate

@ Charge/Discharge indicator
© ON/OFF indicator

{® Company logo

lm’

*—

=
=4

@ Arc cover (Zero Arc Space)
{ Safety control cover
@® Cradle
@ Position indicator
(20) (® Handle inserting hole
@ Pad lock button
@ Arc chute
@ Front cover
{® Rating Plug
@ Cradle finger

19)




Ordering

Main body

T e e g

Standard None withdrawable type
AN/AH 08 800AF (N)RST 4 4P(C V) 04 400A A | Automatic connection
16 1600AF v Reverse phase 06 630A J Manual connetion
RST(N) 08 800A Fixed type
10 1000A H Horizontal type
13 1250A Vv Vertical type
i ﬂ M Upper—Hor_izontaI/
Lower-Vertical type
Y Upper-Vertical/
AR 08 800AF 00 None N | ower-Horizontal type
10 1000AF 04 400A P Flat type
06 630A Z* | Flat spread type
08 800A R Spread type
10 1000A T Flat vertical type
X Cable lug type

_ 08 800AF c Standard 3 3P(©O 00 None
Switch- 10 1000AF (NRST 4 4PV
disconnector 13 1250AF y  Reversephase
S 10 1600AF RST(N)

* Ampare frame of AR must be selected up to 1000AF.

* Arated current of AR must be selected up to 1000A.

* Installation method is common to all models

** When using Z, T and X type, please purchase adapter kit separately after ordering P type product (Refer to fixed adapter kit table)
*** When using R type, purchase purchase adapter kit separately after ordering H type product (Refer to fixed adapter kit table)

1. Fixed type Adaptor Kit

Number Part Name Product Name How to install | Pole
62363471509 SUB ASS'Y,ADAPTER KIT ASS'Y_SPREAD_FIXED,AN,AH,AR-C3 z 3
62363471510 SUB ASS'Y,ADAPTER KIT ASS'Y_SPREAD_FIXED,AN.AH,AR-C4 z 4
62363471511 SUB ASS'Y,ADAPTER KIT ASS'Y_SPREAD/VER_FIXED,AN,AH,AR-C3 T 3
62363471512 | Terminal Kit | SUB ASS'Y,ADAPTER KIT ASS'Y_SPREAD/VER_FIXED,AN,AH,AR-C4 T 4
62363471513 | Ass'y SUB ASS'Y,ADAPTER KIT ASS'Y_LUG_FIXED,AN,AH,AR-C3 X 3
62363471514 SUB ASS'Y,ADAPTER KIT ASS'Y_LUG_FIXED,AN,AH,AR-C4 X 4
62363471515 SUB ASS'Y,ADAPTER KIT ASS'Y_SPREAD,AN,AH-C3 R 3
62363471516 SUB ASS'Y,ADAPTER KIT ASS'Y_SPREAD,AN.AH-C4 R 4

kZO
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MA  Without Motor Without Shunt coil Refer to 21page Without UVT coil
M1 AC/DC 100V~130V D1 | AC/DC 100V~130V U1 | AC/DC 100V~130V
M2  AC/DC 200V~250V D2 = AC/DC 200V~250V U2 = AC/DC 200V~250V
M3 DC 125V D3 DC 125V U3 DC 125V
M4 DC 24V~30V D4 DC 24V~30V U4 DC 24V~30V
M5 DC 48V~60V D5 DC 48V~60V us DC 48V~60V
M6  AC 380V~415V D6  AC 380V~480V U6  AC 380V~480V
M7  AC 440V~480V D7 AC 48V u7 AC 48V
M8 AC 48V * UVT Delay module is available over
AC/DC 48V
DO Without Closing coil FX Standard OFF-Charge 4C
D1 | AC/DC 100V~130V FC Standard ON-Charge 4C
D2  AC/DC 200V~250V LC Standard ON-Charge 3CTCS
D3 DC 125V *TCS (Trip Circuit Supervision)
* Auxiliary switch for micro load (Order No. 83011176209)
D4 DC 24V~30V
D5 DC 48V~60V
D6 = AC 380V~480V
D7 AC 48V
- Code Descripon  Opfiondescripton
AL AL1 + MRB
Al AL1 + MRB + RES(AC110~130V) “AC Only
A2 AL1 + AL2 + MRB
A3 AL1 + MRB + RES(DC 110~125V) “DC Only
Ad AL1 + MRB + RES(AC 200~250V) *AC Only
A5 AL1 + MRB + Auto Reset
A6 AL1 + AL2 + MRB + Auto Reset
A7 AL1 + MRB + RES(DC 110~125V) + Auto Reset “DC Only
A8 AL1 + MRB + RES(AC 200~250V) + Auto Reset “AC Only
A9 AL1 + MRB + RES(AC 110~130V) + Auto Reset “AC Only
C C Counter
B B On/Off Button lock
M MI Mechanical interlock
oy | A% (AL + MRB + RES(AC200-250V))+G(Counter)+B(ON/OFF Button Lock) D DI or MOC | Door Interlock or MOC (Mechanism operated cell switch)
+K(Key Lock)+R(Ready to close switch)+M(Mechanicl Interlock) K K1 Key Lock
E02 | 0y DG 1001 - 30w Doub S o e . K2 ey Interiock Set
! R RCS Ready to Close switch
E03 | C(Counten)+B(ON/OFF Button Lock)+K2(Key Interlock Set)+R(Ready to close switch) H1 AC/DC 100~130V, Double Shunt coil
A4(AL1 + MRB + RES(AC200~250V))+B(ON/OFF Button Lock)+K(Key Lock(OFF L2 AG/DC 200~250V, Double Shunt coil
E04 | ock)+M(Mechanical Interlock) H3 DC 125V, Double Shunt coil
Eo5 | ATIALTHVIRB+RES110-130V)+BON/OFF Button Lock)+K(Key Lock(OFF Lock)+R(Reacy _ H4  SHT2Nee2 DC 24~30V, Double Shunt °°!|
to close switch)+M(Mechanical Interlock) H5 DC 48~60V, Double Shunt coil
E06 A2(AL1+AL2+MRB)+C(Counter)+K(Key Lock(OFF Lock))+R(Ready to close switch) L AC 380~480V, Double Shunt coil
H7 AC 48V, Double Shunt coil
Note 1) * If mixed option is more than 5, it is separated by mixed option code.

2) UVT & SHT2 can be not applicable together.

21)




Ordering

Cradle

LS ACB Cradle H16G AH 400~ 3P J | Manual connection H Horizontal type
AL Bottom 1600A 4P A | Auto connection Vertical type
operating cradle M Upper-Horizontal/
Lower-Vertical type
N Upper-Vertical/
Lower-Horizontal type
Note1) The cradle of "AL-H" must be selected to use ACB of "AR" type. P Flat type
o ) . .
When usu?g P, Z, Tand X type, please purchase adapter kit separately after ordering P type product 7 Flat spread type
(Refer to fixed adapter kit table)
*** \When using R type, purchase purchase adapter kit separately after ordering H type product R** Spread type
Refer to fixed adapter kit table .
¢ 'xed adapter kit table) T*  Flat vertical type
2. Draw-out type Adaptor Kit (Cradle) X Cable lug type

Number | Part Name Product Name How to install Pole
62363471501 SUB ASS'YADAPTER KIT ASS'Y_FRONTAN,AH-C3 P 3
62363471502 SUB ASS'YADAPTER KIT ASS'Y_FRONT,AN,AH-C4 P 4
62363471503 SUB ASS'YADAPTER KIT ASS'Y_FRONT SPREAD,ANAH-C3 z 3
62363471504 1Ml [ 5B ASS'YADAPTER KIT ASS'Y_FRONT SPREAD,AN.AH-C4 z 4
62363471505 A::.y SUB ASS'YADAPTER KIT ASS'Y_SPREAD/VER ANAH-C3 T 3
62363471506 SUB ASS'YADAPTER KIT ASS'Y_SPREADVER ANAH-C4 T 4
62363471507 SUB ASS'YADAPTER KIT ASS'Y_LUG ANAH-C3 X 3
62363471508 SUB ASS'YADAPTER KIT ASS'Y_LUG AN AH-C4 X 4

Various installation methods

o9 aal

ot

e

S with arc cover

E | without shutter
F | with shutter

k22




Trip relay

Susol

0 Without trip relay G | Ground fault (Residual earth fault protection), No communication 0  Self-Power, 60Hz
N Normal *L,S,1,G configuration as standard (with LED indicators) 5 Self-Power, 50Hz
A Ammeter G | Ground fault (Residual earth fault protection), No communication 0  Self-Power, 60Hz
Z | Gruond fault (Extermal CT, Earth leakage below 30A) 1 AC/DC 110V~250V, 60Hz
E  Ground fault (Extermal CT, Earth leakage over 30A) 2 | DC 24V~60V, 60Hz
C | Comm. + Ground fault (Residual earth fault protection) 5  Self-Power, 50Hz
K Comm. + Ground fault (Extermal CT, Earth leakage below 30A) 6 AC/DC 110V~250V, 50Hz
X | Comm. + Ground fault (Extermal CT, Earth leakage over 30A) 7 DC 24V~60V, 50Hz
* Comm. And output contacts DO NOT work under self-power condition.
(ACO, AKO, AX0, ACS5, AK5, AX5)
* Communication and output contacts for L,S,I,G do not work except OCR LED
without control power supply.
- AGO, AG5, AZ0, AZ5, AEO, AE5
*Z, K: External CT - LS ZCT applied (fault current 0.5~30A, 1600AF)
*E, X: External CT - Private ZCT applied (faullt current >30A)
P Power meter C | Comm. + Ground fault (Residual earth fault protection) 1 AC/DC 110V~250V, 60Hz
K Comm. + Ground fault (Extermal CT, Earth leakage below 30A) 2 DC 24V~60V, 60Hz
X | Comm. + Ground fault (Extermal CT, Earth leakage over 30A) 6 AC/DC 110V~250V, 50Hz
* Communication functions are normal. 7 DC 24V~60V, 50Hz
(Function unavailable without control power supply)
* Applicable to generator protection purpose
*Voltage module of P type or more is basic.
*K: External CT - LS ZCT applied (fault current 0.5~30A, 1600AF)
*X: External CT - Private ZCT applied (faullt current >30A)
S Supreme meter C | Comm. + Ground fault (Residual earth fault protection) 1  AC/DC 110V~250V, 60Hz
K Comm. + Ground fault (Extermal CT, Earth leakage below 30A) 2 | DC 24V~60V, 60Hz
X | Comm. + Earth leakage (Extermal CT, Earth leakage over 30A) 6 AC/DC 110V~250V, 50Hz
* Communication functions are normal. 7  DC 24V~60V, 50Hz

(Function unavailable without control power supply)

* Applicable to generator protection purpose

* Voltage module of P type or more is basic.

* K: External CT - LS ZCT applied (fault current 0.5~30A, 1600AF)
*X: External CT - Private ZCT applied (faullt current >30A)

23J




Inipirelay(OCR)

o,

TS

DIGITAL TRIP RELAY

L - Rating Plug for selection

Rating Plug enables the changing rated
current(In) without CT replacement
e 800AF

In: 400-600-630-800A (4 types)
® 1600AF

In: 800-1000-1200-1250-1600A (5 types)
Frequency selection switch: set to 50Hz or 60Hz

TS

DIGITAL TRIP RELAY

Isd Ig

Alarm SP I jj Rasae

lan Comm Esc
iy
SME_OF AV W

lug s
8.y Irgg 9 s

7w 85 W3, (tsl: 1
\5—." 1 "x"g‘r‘ 2:)1:-16
s .

83 *, ~ o
’ 8 =3 .lty

. long time -8 1 5
| Xin - -
sd, s
4 ts i Isd Ig
bl @) lig 80 Alarm SP it 1 1An Comm ot
- Sig) a1 sc
e ~ ~ -12

10 2«
P s -
\ . 1 P I ' I ' l l
£ off
xir o nstantaneous
MO

Igsi 7 g - —2 A V au

lug e
p b Ir aa\-f ,o ! =
~ 85 D, 30
\6-.")‘ 3" 2:) - 16
s B8 ® ¢ ~2
longtime 8 1 s’ /
xTn
I @61
In=1600A (] Isd,
H 4 7,6 tsd N @
aQhe © 4,) 6 3,10
- Y
":”“w g a2yl 12
5 - ’ 3= s
h 2
xIr TEyon stantaneous
xh
956 , tg

e IN=1600A |



Trip relay Susol

Trip relay types

Classification N type
a2
Externals
- L/SN/G < L/S//G
Cltjrretr.]t « L/S/I/G/Thermal ;/Sosl/(llécrag:ci?\r/r;acl:oor dinatior) + ZS| (Protective coordination) « ZS| (Protective coordination)
protection + Thermal (Linear Hot Start) « Thermal (Linear Hot Start)
+ Earth leakage (Option) « Earth leakage (Option)
Oth « Over/Under voltage « Over/Under voltage
i ir - + Earth leakage (Option) + Over/Under frequency « Over/Under frequency
protection + Unbalance (Voltage/Current + Unbalance (Voltage/Current
+ Reverse power « Reverse power
+ 3 Phase Voltage/Current
RMS/Vector
+ 3 Phase Voltage/Current « Power (P, Q, S), PF (3-Phase)
M t RMS/Vector + Energy (Positive/Negative)
efasurtgmen - « Current (R/S/T/N) « Power (P, Q, S), PF (3-Phase) « Frequency, Demand
unction + Energy (Positive/Negative) « Voltage/Current harmonics
+ Frequency, Demand (1st~63th)
+ 3 Phase Waveforms
+ THD, TDD, K-Factor
Fine ) ) + Fine adjustment for long/short « Fine adjustment for long/short
adjustment time delay/instantaneous/ ground | time delay/instantaneous/ ground
. + 3DO (Fixed) + 3DO (Programmable) + 3DO (Programmable)
Ellil Gz + L, S/I, G Alarm « Trip, Alarm, General « Trip, Alarm, General
IDMTL i ) + Compliance with IEC60255-3: + Compliance with IEC60255-3:
setting SIT, VIT, EIT, DT SIT, VIT, EIT, DT
c icati + Modbus/RS-485 + Modbus/RS-485 + Modbus/RS-485
ommunication ; + Profibus-DP - Profibus-DP + Profibus-DP
« Self Power
—Power source worksover 20% + AC/DC 100~250V + AC/DC 100~250V
+ Self Power of load current. + DC 24~60V + DC 24~60V
Power supply | —-Power source worksover 20% —External power source are + Basic protection function (L/S/I/G) |+ Basic protection function (L/S/I/G)
of load current. required for comm. is still under normal operation is still under normal operation
+ AC/DC 100~250V without control power. without control power.
+ DC 24~60V
RTC Timer + Available + Available « Available + Available
LED f + Long time delay + Long time delay « Long time delay + Long time delay
tio | for + Short time delay/Instantaneous « Short time delay/Instantaneous « Short time delay/Instantaneous + Short time delay/Instantaneous
rip nio. + Ground fault + Ground fault + Ground fault + Ground fault
. 10 records + 256 records
i - + 256 d + Last fault f di
Fault recording (Fault/Current/Date and Time) records ast fault wave form recording
(3 Phase)
Event recording - - + 256 records (Content, Status, Date) -« 256 records (Content, Status, Date)
Operating + Reset button + Reset, Menu + Reset, Menu + Reset, Menu
button Up/Down, Left/Right, Enter Up/Down, Left/Right, Enter Up/Down, Left/Right, Enter
Each OCR type has Battery in itself.
1. Battery lifespan 2. The recognizable range of OCR current
1) When turned off: 14~28years 1) 1@: When more 20% than rated current(In) (ratio to In regardless of lu and Ir)
2) When using 1 LED consecutively or turned off: 7~14days 2) 3@: When more 12% than rated current(In)

25)




Trip relay

N type: '/Normal, type

W Optimized protection function
B OCR, OCGR function according IEC60947-2
Hl Overload protection

- Long-time delay

- Thermal
W Short-circuit protection

- Short-time delay/Instantaneous

— [2t On/Off optional (for short-time delay)
B Ground fault protection

— |2t On/Off optional
W Self Power

[ o NN

DIGITAL TRIP RELAY

Isd g Reset
Alarm SP Ir |i lan Comm Esc

o111 o
LU

1 .In=1600A| . 0

26

M Rating Plug for selection of rated current and frequency

« Rating Plug type

- 800AF: 400, 600, 630, 800A (4 types)
- 1600AF: 800, 1000, 1200, 1250, 1600A (5 types)
« Frequency selection switch: set to 50Hz or 60Hz

@ LED: Indication of trip info. and overload state

Alarm SP

Ir

Isd
li

lg

Ig: LED indicating ground-fault
Isd/li: LED indicating short-time or instantaneous tripping
Ir: LED indicating long-time delay
SP: Self-protection and battery test LED
Alarm: LED indicating an overload
(Turn on above 90%, Blink above 105%)

@ Reset Key: Fault reset or battery check

@ lu, Ir: Long-time current setting, tr: Long-time tripping delay setting

O Isd: Short-time current setting, tsd: Short-time tripping delay setting

@ li: Instantaneous current setting

0 Ig: Ground fault current setting, tg: Ground fault tripping delay setting
@ Test terminal: OCR test terminal (Connected with OCR tester)

O Rating Plug: Rated current (In) and frequency selection




tg

Susol

Protection
ongtime
Current setting (A) lu = Inx... 05 06 07 08 09 10
Ir = lux... 08 083 085 088 09 093 09 098 1.0
Time delay (s) tr@(1.5xIr) 125 25 50 100 200 300 400 500
Accuracy: +15% or tr@(6.0xIr) 05 1 2 4 8 12 16 20
below 100ms tr@(7.2xIr) 034 069 138 27 55 83 11 13.8

Current setting (A) Isd < Ir Cat. B 15 2 3 4 5 6 8 10 Off
Accuracy : £10% - cat.A 15 2 3 4 5 6 8  (Notsef) Off
Time delay (s) tsd 12t Off 0.05 0.1 02 03 04
@ 10xIr 12t On 0.1 02 03 04

Min. Trip

(12t Off) iy 20 80 160 260 360
Max-Tip gy 140 240 340 440
Time (ms)

Current setting (A) li = Inx... 2 3 4 6 8 10 12 15 Off
Tripping time below 50ms
Pick-up (A)
Accuracy: +10%(lg>0.4In)  Ig = Inx... 02 03 04 05 06 07 08 10 Off
+20%(lg<0.4In)
Time delay (s) tg 12t Off 0.05 0.1 02 03 04
@10xIr 12t On 01 02 03 04
Min. Trip
(12t Off) T 20 80 160 260 360
Max-Tip g5 140 240 340 440
Time (ms)

27J




Trip relay

A type: TAmmeter;, type

W Overload protection
- Long-time delay
— Thermal
W Short-circuit protection
— Short-time delay/Instantaneous
— |2t On/Off optional (for short-time delay)
W Ground fault protection
— It On/Off optional
H Realization of protective coordination by
ZSI (Zone Selective Interlocking)
W High-performance and high-speed MCU built-in
— Accurate measurement with tolerance of 1.0%

| o NN

DIGITAL TRIP RELAY

Isd lg Reset
Alarm SP Ir li lan Comm Esc

o—111111
o[ LI LTI

Irgs 9 o3 tr 4

*60Hz
i |n=1600 Al
"50Hz|

* When communication is flashing phone
icon on the LCD.
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M Fault recording
— Records Max. up to 10 fault information about fault type,
fault phase, fault data, occurrence time of fault
W SBO (Select Before Operation)
- High reliability for control and setting change method
W 3 DO (Digital Output)
B Communication
- Modbus/RS485
- Profibus-DP
H Rating Plug for selection of rated current(In) and frequency
+ Rating Plug type
- 800AF: 400, 600, 630, 800A (4 types)
- 1600AF: 800, 1000, 1200, 1250, 1600A (5 types)
- Frequency selection switch: set to 50Hz or 60Hz

@ LCD: Indication of measurement and information
@ LED: Indication of trip info. and overload state

Isd

Alarm SP  Ir li Ilg Comm

NN

L Comm: LED indicating comm. state (Blink when running) '
lg: LED indicating ground-fault

Isd/li: LED indicating short-time or instantaneous tripping

Ir: LED indicating long-time delay

SP: Self-protection and battery test LED

Alarm: LED indicating an overload

(Turn on above 90%, Blink above 105%)

© Key: Move to menu or reset

i

Reset
Esc

™

L&

4l

B

M
°
Reset/ESC: Fault reset or ESC from menu

Enter: Enter into secondary menu or setting input
Up/Down: Move the cursor up/down on screen or
increase/decrease a setting value

Right/Left: Move the cursor or setting right/left on
screen (Rotation)

Menu: Menu display < Measurement display

O Ir: Long-time current setting, tr: Long-time tripping delay setting

@ Isd: Short-time current setting, tsd: Short-time tripping delay setting
0 li: Instantaneous current setting

© |g: Ground fault current setting, tg: Ground fault tripping delay setting
O Test terminal: OCR test terminal (Connected with OCR tester)

© Rating Plug: Rated current (In) and frequency selection
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Protection
Current setting (A) lu = Inx... 05 06 07 08 09 10
Ir = lux... 08 083 085 08 09 093 09 098 1.0
Time delay (s) tr@(1.5xIr) 125 25 50 100 200 300 400 500
Accuracy : +15% or tr@(6.0xIr) 05 1 2 4 8 12 16 20
below 100ms tr@(7.2xIr) 034 069 138 27 55 83 11 13.8
Current setting (A) lsd < Ir Cat. B 15 2 3 4 5 6 8 10 Off
= Irx...
Accuracy : +10% Cat. A 15 2 3 4 5 6 8 (Notset) Off
Time delay (s) tsd 12t Off 0.05 0.1 02 03 04
@10xIr 12t On 0.1 02 03 04
Min. Trip
(12t Off) e ) 20 80 160 260 360
MaxTip gy 440 240 340 440
Time (ms)
Current setting (A) li = Inx... 2 3 4 6 8 10 12 15 Off
Tripping time below 50ms
Pick-up (A)
Accuracy: +10%(lg>0.4In) g =Inx... 02 03 04 05 06 07 08 10 Off
+20%(1g<0.4In)
Time delay (s) tg 12t Off 005 01 02 03 04
@10xIr 12t On 0.1 02 03 04
Min. Trip
(2t Off) Time (ms) 20 80 160 260 360
Max.Tip gy 440 240 340 440
Time (ms)

Current setting (A)) lan 05 1 2 3 5 10 20 30 Off
Time delay (ms) Alarm
Accuracy : £15% at Time (ms) 140230 350 800 950

Trip

Time (ms) 140 230 350 800

Note) Unable to select ground fault and earth leakage, simultaneously
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Trip relay

P type: 'lPower meter; type

B Overload protection
- Long-time delay
W Short-circuit protection
- Short-time delay/Instantaneous
- 12t On/Off optional (for short-time delay)
W Ground fault protection
- 12t On/Off optional
M Protection for Over voltage/Under voltage/Over frequency/
Under frequency/Unbalance/Reverse power
Bl Realization of protective coordination by
Z8SI (Zone Selective Interlocking)
H The fine-adjustable setting by knob and key
W IDMTL setting (SIT, VIT, EIT, DT curve)
— Basic setting : “None”. Thermal curve.
B Measurement and display function
— High detailed measurement for 3 phase current/Voltage/
Power/Energy/Phase angle/Frequency/PF/Demand
- 128 x 128 Graphic LCD
- Indicates current/voltage vector diagram and waveform

- Thermal

W Fault recording
— Records Max. up to 256 fault information about fault type,
fault phase, fault value, occurrence time of fault
H Event recording
— Records events of device related to setting change,
operation and state change. (Max. up to 256)
B SBO (Select Before Operation)
- High reliability for control and setting change method
H 3 DO (Digital output)
- Programmable for alarm, trip and general DO
B Communication
- Modbus/RS485 - Profibus-DP
M Rating Plug for selection of rated current(In) and frequency
« Rating Plug type
- 800AF: 400, 600, 630, 800A (4 types)
- 1600AF: 800, 1000, 1200, 1250, 1600A (5 types)
- Frequency selection switch: set to 50Hz or 60Hz

@ LCD: Indication of measurement and information

[ o NN

DIGITAL TRIP RELAY

Alarm SP

Ir

@ LED: Indication of trip info. and overload state

Isd

li Ilg Comm

Comm: LED indicating comm. state (Blink when running) :
Ig: LED indicating ground-fault

Isd/li: LED indicating short-time or instantaneous tripping
Ir: LED indicating long-time delay

=

SP: Self-protection and battery test LED

Isd Ig Reset
Alarm SP Ir i lan Comm Esc

o———111111 0
o— [T LI

Alarm: LED indicating an overload
(Turn on above 90%, Blink above 105%)

© Key: Move to menu or reset

Reset
Esc

™

L Reset/ESC: Fault reset or ESC from menu

Enter: Enter into secondary menu or setting input

4l

Up/Down: Move the cursor up/down on screen or
increase/decrease a setting value

Right/Left: Move the cursor or setting right/left on
screen (Rotation)

e i
& tr s
0 k) K 3
0 g 8
| xin G |
Isd, s tsd li g8
4 3.6 ; s 8 10
30458 T 4.’%’.1:
9 .z} ?;'w .21 I ——————
L ¢ 2" oft
xIr e xin G
lgss ; tg,
2=
xIn 7t 0
9 d =60Hz

Menu: Menu display < Measurement display

O Ir: Long-time current setting, tr: Long-time tripping delay setting
@ Isd: Short-time current setting, tsd: Short-time tripping delay setting
0 li: Instantaneous current setting

@ |g: Ground fault current setting, tg: Ground fault tripping delay setting

* When communication is flashing phone
icon on the LCD.
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@ Test terminal: OCR test terminal (Connected with OCR tester)
© Rating Plug: Rated current (In) and frequency selection
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Protection
Current setting (A) Ir = lux... 04 05 06 07 08 09 10
Time delay (s) tr@(1.5xIr) 125 25 50 100 200 300 400 500
Accuracy : +15% or tr@(6.0xIr) 05 1 2 4 8 12 16 20
below 100ms tr@(7.2xIr) 034 069 138 27 55 83 11 13.8
Current setting (A) Isd = Irx Cat. B 15 2 3 4 5 6 8 10 Off
Accuracy : +10% T Cat.A 15 2 3 4 5 6 8  (Notsety Off
Time delay (s) tsd 12t Off 005 01 02 03 04
@10xIr [2t On 01 02 03 04
Min. Trip
(I”t Off) Time (ms) 20 80 160 260 360
Max.Trp gy 140 240 340 440
Time (ms)
Current setting (A) li = Inx... 2 3 4 6 8 10 12 15 Off
Tripping time below 50ms
Pick-up (A)
Accuracy : £10%(Ig>0.4In)  Ig = Inx... 02 03 04 05 06 07 08 10 Off
+20%(19<0.4In)
Time delay (s) tg 12t Off 005 01 02 03 04
@10xIr 12t On 0.1 02 03 04
Min. Trip
(I2t Off) e 20 80 160 260 360
Max.Trp gy 140 240 340 440
Time (ms)

Current setting (A) lan 05 1 2 3 5 10 20 30 Off
Time delay (ms) Alarm
Accuracy : +15% ot Time (ms) 140 230 350 800 950

Trip 140 230 350 800

Time (ms)

Note) Earth leakage function is available with ZCT or external CT

Current setting (A) Ip = Irx... 06 065 07 075 08 08 09 09 1
Time delay (ms)
Accuracy : £15% tp@(1.2xIp) 1 5 10 15 20 25 30 3  Off
Under voltage 80V ~ OV_Pick-up 1V | 5%
Over voltage UV_Pick-up ~ 980V 1V | 5% 1.2~40
Voltage unbalance 6% ~ 99% 1% | +2.5% or (*+10%)
Reverse power 10 ~ 500kW kW | £10% o4
Over power 500~5000 kW 1kW | +10% 0.2-40 . ]
Current unbalance 6% ~ 99% 1% | £2.5% or (*+10%) 0. 0.
Over frequency | 60Hz | UF_Pick-up ~ 65 1Hz | +0.1Hz
50Hz | UF_Pick-up ~ 55 1Hz | +0.1Hz 1.2~40
Under frequency  60Hz = 55Hz ~ OF _Pick-up 1Hz  +0.1Hz
50Hz | 45Hz ~ OF_Pick-up 1Hz | £0.1Hz
31
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Trip relay

S type: F'Supreme meter, type

B Overload protection
- Long-time delay
W Short-circuit protection
- Short-time delay/Instantaneous
- 12t On/Off optional (for short-time delay)
W Ground fault protection
- 12t On/Off optional

- Thermal

M Protection for Over voltage/Under voltage/Over frequency/
Under frequency/Unbalance/Reverse power

Bl Realization of protective coordination by
Z8SI (Zone Selective Interlocking)
H The fine-adjustable setting by knob and key
W IDMTL setting (SIT, VIT, EIT, DT curve)
— Basic setting : “None”. Thermal curve.
B Measurement and display function

— High detailed measurement for 3 phase current/Voltage/
Power/Energy/Phase angle/Frequency/PF/Demand

- 128 x 128 Graphic LCD

W Fault recording
— Records Max. up to 256 fault information about fault type,
fault phase, fault value, occurrence time of fault
H Event recording
— Records events of device related to setting change,
operation and state change. (Max. up to 256)
B SBO (Select Before Operation)
- High reliability for control and setting change method
H 3 DO (Digital output)
- Programmable for alarm, trip and general DO
B Communication
- Modbus/RS485 - Profibus-DP
M Rating Plug for selection of rated current(In) and frequency
« Rating Plug type
- 800AF: 400, 600, 630, 800A (4 types)
- 1600AF: 800, 1000, 1200, 1250, 1600A (5 types)
- Frequency selection switch: set to 50Hz or 60Hz

- Indicates current/voltage vector diagram and waveform

[ o NN

DIGITAL TRIP RELAY

Isd Ig Reset
Alarm SP Ir 1i  1an Comm Esc
o——111111 |l

V 4

o— [ LT LT

g '—‘r‘——" []
i rs 3 tr 8,
“al ® L)
2 2 16
0 .6:'*)1 1%¢:m
\& gtime 5 ' 4
z Xin 0 i
Isd, s tsd li g8
4 6 X 6 10
o 30458 T Q%%
O .- Pl 3o, P —
@ M a 2 6
instantaneous
xIr e xin
9567 19,
o e TYM—.— o

* When communication is flashing phone
icon on the LCD.
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@ LCD: Indication of measurement and information

@ LED: Indication of trip info. and overload state

Isd

Alarm SP  Ir li Ilg Comm

L Comm: LED indicating comm. state (Blink when running) :

Ig: LED indicating ground-fault
Isd/li: LED indicating short-time or instantaneous tripping
Ir: LED indicating long-time delay
SP: Self-protection and battery test LED
Alarm: LED indicating an overload
(Turn on above 90%, Blink above 105%)

© Key: Move to menu or reset

Reset
4l Esc

DT?? ~

L Reset/ESC: Fault reset or ESC from menu

Enter: Enter into secondary menu or setting input
Up/Down: Move the cursor up/down on screen or
increase/decrease a setting value

Right/Left: Move the cursor or setting right/left on
screen (Rotation)

Menu: Menu display < Measurement display

O Ir: Long-time current setting, tr: Long-time tripping delay setting

@ Isd: Short-time current setting, tsd: Short-time tripping delay setting
0 li: Instantaneous current setting

@ |g: Ground fault current setting, tg: Ground fault tripping delay setting
@ Test terminal: OCR test terminal (Connected with OCR tester)

© Rating Plug: Rated current (In) and frequency selection
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Protection
Current setting (A) lu = lux... 04 05 06 07 08 09 10
Time delay (s) tr@(1.5xIn) 125 25 50 100 200 300 400 500
Accuracy : +15% or tr@(6.0xIr) 05 1 2 4 8 12 16 20
below 100ms tr@(7.2xIr) 034 069 138 27 55 83 11 13.8
Current setting (A) Isd = Irx Cat. B 15 2 3 4 5 6 8 10 Off
Accuracy : +10% T Ccat.A 15 2 3 4 5 6 8  (Notset) Off
Time delay (s) tsd 12t Off 005 01 02 03 04
@10xIr 2t On 01 02 03 04
Min. Trip
(I’t Off) Time (ms) 20 80 160 260 360
Max-Tip g5 140 240 340 440
Time (ms)
Current setting (A) li = Inx... 2 3 4 6 8 10 12 15 Off
Tripping time below 50ms
Pick-up (A)
Accuracy : +10%(lg>0.4In) Ig = Inx... 02 03 04 05 06 07 08 1.0 Off
+20%(lg<0.4In)
Time delay (s) tg 12t Off 005 01 02 03 04
@10xIr 12t On 0.1 02 03 04
Min. Trip
(12t Off) iy 20 80 160 260 360
Max Tip o) 140 240 340 440
Time (ms)

Current setting (A) lan 05 1 2 3 5 10 20 30 Off
Time delay (ms) Alarm
Accuracy : +15% at Time (ms) 140 230 350 800 950

Trip 140 230 350 800

Time (ms)

Note) Earth leakage function is available with ZCT or external CT

Current setting (A) Ip = Irx... 06 065 07 075 08 08 09 09 1
Z‘;ﬁ;i';"y iT';')% tp@(1.2xIp) 1 5 10 15 20 25 30 35 Off
I e e oo Wk e
| Settingrange  Step  Accuracy  Setting range.
Under voltage 80V ~ OV_Pick-up ? +5% __
Over voltage UV_Pick-up ~ 980V 1V | 5% 1.2~40
Voltage unbalance 6% ~ 99% 1% | +2.5% or (*+10%)
Reverse power 10 ~ 500kW kW | £10%
Over power 500~5000 kW 1kW | +10% 0.2-40
Current unbalance 6% ~ 99% 1% | £2.5% or (*+10%) 01 0.1
Over frequency | 60Hz | UF_Pick-up ~ 65 1Hz | +0.1Hz
50Hz | UF_Pick-up ~ 55 1Hz | £0.1Hz 1.2~40
Under frequency  60Hz = 55Hz ~ OF _Pick-up 1Hz  +0.1Hz
50Hz | 45Hz ~ OF_Pick-up 1Hz | £0.1Hz
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Trip relay

Operation characteristics

Long-time delay (L)

. . The function for overload protection which has time delayed
characteristic in inverse ratio to fault current.

. Standard current setting knob: Ir

N, Atype w o

Ir
1 887 3
7 85 95
6 8 98
S5 8 1
Xu

long time

xIn

—_

P, S type "s.v g o ’m’z « 8 1) Setting range in P type and S type: (0.4-0.5-0.6-0.7-0.8-0.9-1.0)xIn
o »51 w - 2) Setting range in N type and A type: (0.4 ~ 1.0)xIn
fy S ~lu: (0.5-0.6-0.7-0.8-0.9-1.0) xIn
—Ir: (0.8-0.83-0.85-0.88-0.9-0.93-0.95-0.98-1.0)xlu
\ - 2. Time delay setting knob: tr

— Standard operating time is based on the time of 6xIr
- Setting range: 0.5-1-2-4-8-12-16-20 sec
—— 3. Relay pick-up current
— When current over (1.15)xIr flows in, relay is picked up.
4. Relay operates basing on the largest load current among R/S/T/N phase.

Short-time delay (S)

The function for fault current (over current) protection which has definite
time characteristic and time delayed in inverse ratio to fault current.

1. Standard current setting knob: Isd
- Setting range: (Cat B: 1.5-2-3-4-5-6-8-10-0ff)
(Cat A: 1.5-2-3-4-5-6-8-0ff)
2. Time delay setting knob: tsd

Isd - Standard operating time is based on the time of 10xIr.
‘ |  ted - Inverse time (It On): 0.1-0.2-0.3-0.4 sec
L - Definite time (1t Off): 0.05-0.1-0.2-0.3-0.4 sec

[ 3. Relay operates basing on the largest load current among R/S/T/N phase.

4. When Z8I function was set, the protection operation will take place instantaneously
with input absence by downstream devices. It is advised to disable its ZSI function on
the last downstream device.

The function for breaking fault current above the setting value within

L Q the shortest time to protect the circuit from short-circuit.
ndaones 1. Standard current setting knob: li
! - Setting range: (2-3-4-6-8-10-12-15-Off)xIn

2. Relay operates basing on the largest load current among R/S/T/N phase.
3. Total breaking time is below 50ms.
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Ground Fault (G)

The function for breaking ground fault current above setting value
after time-delay to protect the circuit from ground fault.

T 1. Standard setting current knob: Ig
u — Setting range: (0.2-0.3-0.4-0.5-0.6-0.7-0.8-1.0-Off)xIn

2. Time delay setting knob: tg
l — Inverse time (12t On): 0.1-0.2-0.3-0.4 sec
AL - Definite time (1%t Off): 0.05-0.1-0.2-0.3-0.4 sec
3. Ground fault current is vector sum of each phase current. Therefore, 3pole products may
tEg_ operate under its phase-unbalance including ground fault situations. (R+S+T+(N) Phase)
— 4. When ZSI function was set, the protection operation will take place instantaneously with

input absence by downstream devices. It is advised to disable its ZSI function on the last
downstream device.

5. Ground-fault functions are basically provided with products equipped with a trip relay
through its internal CT that is embedded in each phase. (But, it can’t be used with
earthleakage protection function at the same time)

Earth Leakage (G) - Option

The function for breaking earth leakage current above setting value after
time delay to protect the circuit from earth leakage. (A, P, S type)

1. Standard setting current knob: [an
8 — Setting range: 0.5-1-2-3-4-5-10-20-30-0ff (A)
2. Time delay setting knob: st
l — Trip time: 140-230-350-800 ms
pliss — Alarm time: 140-230-350-800-950 ms
3. This function is enabled and can be used only with standard ZCT provided by LS or
éH private external CT (secondary output 5A) selected by customers.

* Use cautions with earth-leakage current settings

N - When using a standard ZCT provided by LS, the setting range is from 0.5 to 30A which

7 VVZC1lorC Exemal is based on its primary current. But ACB installed like A type (displayed on the left side)
should only be cable-connected and its rated current should be less than 1600A.

- When using other CT selected by customers, the setting range is from 0.5 to 5A based
on its secondary current.(Secondary output rating : 5A)
Hence, under 100:5A CT, if trip relay is set to 0.5A, earth-leakage exceeding 10A will
activate its operation (0.5Ax20 = 10A)

RS TN

>

% Guideline for the external CT usage

- Earth-leakage protection characteristics using the standard CT which is installed
inside of ACB can protect currents from 20 to 100% range on its rated current.

- As rated currents on ACB increases, current that is covered by its standard CT
increase as well. This can not protect against small leakage currents.
ex) 400A ACB Min. Earth-leakage current 400Ax20% =80A

4000A ACB Min. Earth-leakage current 4000Ax20% =800A

- Therefore, customers are advised to install an external CT in accordance with its rated
currents within its systems. And choose trip relay (E, X type) which is required with
external CT usage in order to provide earth-leakage functions.

35 J

ZCT or External
CT

us]




Trip relay
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Measurement function
Measurement " ) )
Class. lement Detailed element Unit Display range
Line current la, Ib, Ic
Current | Normal current 1 A 80A~65,535A
Reverse current lo
Line voltage Vab, Vbc, Vca
Phase voltage Va, Vb, Vc
Voltage \Y 60~690V
Normal voltage Vi
Reverse voltage Vs,
Line-to-line, «/\Vabla, #Vablb, #Vablc,
Line-to-current Z\VabVbc, #VabVca
Angle ° 0~360°
e Phase-to-phase «VaVb, £VaVc
Phase-to-current «Vala, £Vblb, £Vclc
Active power kW 1kW~99999kW
Power Reactive power kVar 1kVar~99999kVar
Apparent power kVA 1kVA~99999kVA
Active energy WHa(ab), WHb(bc), WHc(ca), WH kWh, MWh 1kWh~9999.99MWh
Energy Reactive energy xﬁgﬂzig \\::2::: b(bc), kVarh, Mvarh | 1kVarh~9999.99MVarh
Eﬁgg;e aio rWHa(ab), 'WHb(bc), rWHc(ca), rWH kWh, MWh 1kWh-~9999.99MWh
Freq. Frequency (F) Frequency Hz 45~65Hz
Power +: Lead
factor Power factor (PF) PFa(ab), PFb(bc), PFc(ca), PF ~:lag
Unbalance = Unbalance rate lunalance, Vunbalance % 0.0~100.0
Active power
Demand | demand Peak demand kW 1kW~99999kW
Current demand Peak demand A 80A~65535A
. 1st~63th harmonics of
Voltage harmonics Va(ab),Vb(bc),Ve(ca) \Y 60~690V
Harmonics = Current 1st~63th harmonics of la,Ib,Ic A 80A~65535A
THD, TDD % 0.0~100.0
K-Factor - 0.0~100.0
Voltage Module

P and S type Trip relay, separate voltage module is necessary
to measure other element besides current (Seperate

purchase is needed)
- Voltage input range: AC 60~690V

VN VT VS VR FG VT VS VR
i
! I
*—> (@) (@) = ! *r—> (@)
s Il
s s |
> i >
:
: . gI=]
o O . =i Ke}
1
3P4W wiring 3P3W wiring

e

UA €A TA IA

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

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.

1. In case of that short time-delay or ground fault accident occurs at ZSI built in system,
the breaker at accident site sends ZSI signal to halt upstream breaker’s operation.

2. To eliminate a breakdown, trip relay of ACB at accident site activates trip operation
without time delay.

3. The upstream breaker that received ZSI signal adhere to pre-set short time-delay or
ground fault time-delay for protective coordination in the system.
However upstream breaker that did not receive its signal will trip instantaneously.

4. For ordinary ZSI operation, it should arrange operation time accordingly so that downstream
circuit breakers will react before upstream ones under overcurrent/short time delay/
ground fault situations.

5. ZSI connecting line needs to be Max. 3m.

0) 254
2
(o] ZSl input

/ FaultA

7
4

(o] ZSl output
) pa

Z8l input

49— 74— 49—

(o) (o) (@)
Z3 Z3 Z3
o) 229 e 0o 00 00 o) 229 o) 726

219 Z1¢ Z1¢

1) Occurrence of fault A
- Only breaker @ performs instantaneous trip operation.
2) Occurrence of fault B
- Breaker @ performs instantaneous trip operation,
breaker D performs trip operation after prearranged delay time
- But if breaker @ did not break the fault normally,
breaker @D performs instantaneous trip operation to protect system.
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Trip relay
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Remote reset and digital 1/0 (A, P, S type)

In case of that ACB 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).

1. Methods to reset Trip relay is to push the Reset button on the frontal side and to use the remote reset.
2. Digital input

- [R11-R22] input: Remote reset

- [21-Z2] Input: ZSl input

- [E1-E2] Input: ZCT for earth leakage detection or external CT input
% All DI are dry contact that has 3.3V of recognition voltage. When inputting close by

SSR(Solid State Relay) or open-collector, connect collector (Drain) to R11.

3. Digital output 3a(524, 534, 544-513)
- Fault output: Long/Short time delay, Instantaneous, Ground fault, UVR, OVR, UFR, OFR,
rPower, Vunbal, lunbal
(Maintains state as Latch form until user pushes reset.)
- General DO: when setting L/R as remote, it is available to control close/open remotely by
using communication.

(+) \
y Y 3 = \\
v y \V g 5 E s Power supply \
! 3 = 3 £
; r & @& & 8 \\
| ITTTTTTTY
I
! I
= e /
o] bodooibodbs /t odio //
) /
i
i /
15 @y AP &m 1 Trip relay //
N RN /
/

c‘:::_::i_:f:) Iy {\

.

v v

- 2 )

RT;:Ey 83;:31 ;‘r’:g ?lrr‘:: Instantaneous Ground OXf:rt:d OVR UVR rPower Vunbal lunbal OFR UFR OPR  Note
DO1(524) o o o o

t?pse DO2(534) © ° ° o ¢} o | o ¢} ¢} ¢} O | O | O | Programmable
DO3(544)) o | © o ° o
DO1E24) ® X x x

tyApe DO2(534) X ° [} X Not available Fixed
DO3(544) X | X X °
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Communication

Modbus/RS-485

« Operation mode: Differential

- Distance: Max. 1.2km

« Cable: General RS-485 shielded twist
2—-Pair cable

- Baud rate: 9600bps, 19200bps, 38400bps

« Transmission method: Half-Duplex

« Termination: 100Q

Profibus-DP

« Profibus-DP module is installed
separately (Option)

« Operation mode: Differential

« Distance: Max. 1.2km

« Cable: Profibus—-DP Shielded twist

2—-Pair cable

+ Baud rate: 9600bps~12Mbps

« Transmission method: Half-Duplex

« Termination:100Q

« Standard: EN 50170/DIN 19245

Profibus-DP F | PofibusDP 55
communication module communication %
(Option) : module (Option) “*=¢
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Trip relay

Event & Fault Recording (P, S type)

When there are events such as setting change, Info. change, error of self-diagnose,

state change, P and S type record Max. up to 256 information of the events in accordance with
time(ms). In addition, they can record Max. up to 256(up to 10 for A type) information of the faults
such as fault cause, fault phase, fault value and so on in accordance with time(ms).

Event information display

Password
Initial display Setting display input

m
V|
V|
BN
.". .

Fault information display

Password
Initial display Setting display input

m
v
v
—>
v
» =

System Information

P and S type can indicate information as followings with the information of the ACB.
— Present time: year/month/date/hour/minute/ms  — ACB current ratings

- Ex-Func: Special function - Frequency information: 60Hz / 50Hz
(8P OCGR, 4P OCGR, Ex OCGR) - Trip relay operating time: OCR ON time
— Closing numbers of breaker: CB ON numbers - S/W ver. information

— ON time of breaker: CB ON time

System information display

Password
Initial display Setting display input

m
v
—>
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Signal CT

Power CT

Additional source
AC/DC 100~250V

Qo—m

System block diagram

Qo—0o

Qo—-

Susol

DC 24~60V

Earth

ACB Trip
Vee/+9V/-9V Vce +5V +24V
CN2-1 H
SEe CPU Display MTD
, Output | |(LED, LCD)
ON2:3 Filter CN2:6
(__CN2-13 Amp. Power PCB | | Main PCB =
. . utput
CN2-5 Ass'y Ass'y
{__CN2-15 CN2-8
Main PCB
CN2-7 Ass'y
CN2-16 .
% CN2-14 Setting
Part
GND 24
CN2-4
| Vee RYO (K1)
Self sy O———OCN42
{} power + O GTD contact
GND+24V RY1 (K2)
— O——F+——OCN4-4
< Main PCB | +5V e STD/INST contact
Assy RY2 (K3)
SV O————QCN46
i} CN2-2 \C LTD contact
———()CN4-8
> Common contact
G2 SMPS =
> onato Power PCB 2
Ass'y o
-
ol -
ZSI output+ terminal
CN1-9 CN1-2
ZS| output- terminal
CN1-10 CN1-3
ZS| |nput+ terminal
CN1-11 CN1
Z8| |nput terminal
CN1-12
I . CN1-5
- h N CN1-7 Remote reset+ terminal
ZCT R N g:]; CN1-6
DI R -7 CN1-8 Remote reset- terminal
Tester input (R) CN3-2 CN1-7
Earth leakage+ terminal
Tester input (S)
CN1-8
Tester input (T) Earth leakage- terminal
Tester input (N) Test
DC 24V
oo ' Comm. CN4-1
URXO Main PCB 485+ terminal
Ass'y Power PCB
GND 24V ON3-7/9 Assy b ominal
AD GND CN3-10
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Trip relay

Characteristics curves

Long-time delay (L) 5000
2000

Irlz0.4/..1XIn
1000 g

500 | \
N
\ \
200 X
\3
100 N \

50 N\ AN
a0 X N tr=051-
30 \\

20 N L
\\ \

10 N

a
N
D
(7

N WO

0.4 N
0.3

0.2

0.1

0.05 "

0.02

0.01

0.5
0.7
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Short-time delay (S) 5000
2000

1000

500 Isd=1.5...10x]r

200

100

50
40

30

20
10

N w o

0.4
0.3

0.2

0.1

0.05

0.02 =

0.01

0.5
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Trip relay

Characteristics curves

Instantaneous () 100
Ground fault (G)

50
40

30

20

10

0.4
0.3

0.2

0.1

0.05 ,

I I 0.05 rZ
\

li=2...15xIn

0.02 \

0.01

0.05
0.07
0.1
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IDMTL

10000

5000

2000

1000

500

200

20

10

0.05

Susol

EIT
\
\
\
\
\
VAT \\\
AR\
\
\
\
A\
DT
\
\
A\
X r

20
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Accessories

Main body

SHT 1 | Shunt Coil - O 46
SHT 2 | Double Shunt Coil - O 47
CC Closing Coll - @) 48
M Motor - (@] 49
CS1 Charge Switch - @)
uvT Under Voltage Trip Device - @) 50
Internal
AL Trip Alarm Contact - @) 51
MRB Manual Reset Button - O 52
RES Remote Reset Switch - o 53
RCS Ready to Close Switch - @) 54
C Counter - (@] 54
FX Auxiliary Switch ( 56
K1 Key Lock - @) 55
K2 Key Interlock Set - O 55
B On/Off Button Lock - o 56
LH Lifting Hook - @) 57
External
CTD Condenser Trip Device - O 57
DC Dust Cover - (@] 59
oT OCR Tester - O 58
A Automatic Connector [ ] -

* Seperate purchasing is not allowed. Each item should be purchased with the main body.
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Cradle

Susol

* 24

N N type - @)
A Atype - O * 26
P P type - @) * 28
Trip relay
S S type - @) * 30
VM Voltage Module - @) b 34
ZCT ZCT for the earth leakage - (@]
Ml Mechanical Interlock - @) 61
ST Safety Shutter - O * 62
DF Door Frame - (@] 62
MIP Miss Insertion Prevent Device - (@] 67
MOC Mechanical Operated Cell Switch - O 60
CEL Cell Switch O 64
DI Door Interlock - (@] 65
Cradle
ZAS Zero Arc Space (Arc Cover) [ J - * 65
SC Safety Control Cover [ - *
RI Racking Interlock - @) 66
PL Pad Lock/Position Lock [ ] * 66
B Interphase Barrier [ - - 63
ubc UVT time delay controller - @) 68
ADP Compatible Adapter - O -
RPH Reverse Phase ACB - (@] -
VAD Various Connection Type - @) -
Other
RCO Remote 1/0 - (@] - 69
PC Profibus-DP comm. module - (@] -

* Seperate purchasing is not allowed. Each item should be purchased with the main body.
** Voltage module should be purchased with P/S type trip relay.
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Accessories

Shunt Coil [SHT1]

+ SHT1 is a control device which trips a
circuit breaker from remote place, when
== applying voltage continuously or

instantaneously over 200ms to coil
l s

terminals (C1, C2).
ekl

Shunt Coil

» When UVT coil is installed, its location is
changed.

|

nnnoog H
= =/mis =] E)

ol @

1. Rated voltage and characteristics of trip coil

,,,,, —

k48

1
order
* Commmew e steatyste.
1
|
C10 24-~30 = 0.7~1.1Vn
48~60 48 0.7~1.1Vn
100~130 100~130 0.7~1.1Vn 200 40
200~250 200~250 0.7~1.1Vn
C20
} = 380~480 0.7~1.1Vn

Wiring Diagram

Note) Operating voltage range is the min. rated voltage standard for each rated voltage (Vn).

2. Specification of the wire
+ Refer to the below table regarding the length and specification of wire when using trip coil with

DC 24~30V or DC / AC 48~60V of rated voltage.

The maximum wire length

Operating

voltage




Opening {

order

Wiring Diagram

Double Shunt Coil [SHT2]

Shunt Coil 1

Shunt Coil 2

noooon g

1. Rated voltage and characteristics of trip coil

Susol

+ SHT2 is a control device which trips a
circuit breaker doubly from the outside.
When SHT1 doesn’t operate normally, it
can trip a circuit breaker safely.

« Shunt coil 1: Install it at existing location.

+ Shunt coil 2: Install it on the right side of
the Shunt coil 1

« It is not available with UVT coil when
installing double shunt coil.

24~30 = 0.7~1.1Vn
48~60 48 0.7~1.1Vn
100~130 100~130 0.7~1.1Vn
200~250 200~250 0.7~1.1Vn
= 380~480 0.7~1.1Vn

Note) Operating voltage range is the min. rated voltage standard for each rated voltage (Vn).

2. Specification of the wire
+ Refer to the below table regarding the length and specification of wire when using trip coil with

DC 24~30V or DC / AC 48~60V of rated voltage.

The maximum wire length

Operating
voltage

49J




Accessories

Closing Coil [CC]

- It is a control device which closes a

Closing Coil circuit breaker, when the voltage is
= == applied continuously or instantaneously
over 200ms to the coil terminals
i (A1, A2).
| i — ®
“ 0
noonong H
OO ®
o) (
H E(D 0] 0
]
[

1. Rated voltage and characteristics of closing coil

1
I
Opening ‘{ &
“’ -- --
1
|
O

order
At 24-30 0.85-1.1 Vn
48-60 48 0.85-1.1 Vn
100-130 100~130 0.85-1.1 Vn 200 5 80
200~250 200~250 0.85-1.1 Vn
A2 - 380~480 0.85-1.1 Vn
1

Note) Operating voltage range is the min. rated voltage standard for each rated voltage (Vn).

Wiring Diagram

2. Specification of the wire
+ Refer to the below table regarding the length and specification of wire when using trip coil with
DC 24~30V or DC / AC 48~60V of rated voltage.

The maximum wire length

k50

Operating

voltage
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Motor [M]

Susol

+ Charge the closing spring of a
circuit breaker by the external power

source. Without the external power

100000
[=n/n/s =]

o

Ez=]))!

Input voltage (V)

Load current (max.)

q source, charge manually.
{% = + Operating voltage range (IEC 60947)
SN EREE 85%~110%Vn
Nn ®
0
m‘\” ==dD)
G =4 [
( TLT}
AN

DC 24-30V  AC/DC 48~60V AC/DC 100~130V AC/DC 200-250V AC 380V AC 440~480V
5A 3A 1A 0.5A \ 0.3A \ 0.3A

Starting current (Max.)

5 times of load current

Load rpm (Motor)

15000~19000 rpm

Charge time Less than 3sec.
Dielectric strength 2kV/min
Using temperature range -20°~ 60°

Using humidity range Max. RH 80% (No dew condensation)
Endurance 15,000 cycle (Load connection, 2 times/min)
Charge switch 10A at 250VAC

Charge Switch [CS1]

- It is a built-in contact which sends the signal to the outside,
when motor charging is completed. (1a)

« It has a “1a” contact built-in for complete charging.

« 10A at 250VAC

51)




Accessories

Under Voltage Trip Device [UVT]

« If the voltage of the main or the control
UVT Coil Shunt Coil power is under voltage, UVT which is
installed inside of the breaker breaks the
circuit automatically.
Please connect with UVT time-delay
device in order to present the time-delay
function because UVT is technically
#— | Closing instantaneous type.
Coll
! « The closing of a circuit breaker is
ﬂ ) impossible mechanically or electrically
if control power not supplied to UVT.
To close the circuit breaker, 65~85% of
° o rated voltage should be applied to both
terminals of UVT coil (D1, D2).

LERRET]s]

lﬁul | 0 - When using UVT coil, the double trip
) coil can not be used, and the location
of trip coil is changed.

1. Rated voltage and characteristics of UVT coil

24~30 =
48~60 48
100~130 100~130 0.65~0.85Vn 0.4~0.6 Vn 200 5 50
200~250 200~250
= 380~480

Note) Operating voltage range is the min. rated voltage standard for each rated voltage (Vn).

2. Specification of the wire
+ Refer to the below table regarding the length and specification of wire when using trip coil with
DC 24~30V or DC / AC 48~60V of rated voltage.

The maximum wire length

Operating 100% 95.7m 61m 457.8m 287.7m

voltage 85% 62.5m 38.4m 291.7m 183.2m

Note) In case of using UVT coil, the location of Shunt coil is changed.
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Trip Alarm Contact [AL]

Susol

+ When a circuit breaker is tripped by OCR which operates against the fault current (Over Current
Relay), Trip Alarm switch provides the information regarding the trip of circuit breaker by sending
the electrical signal from the mechanical indicator on front cover of main circuit breaker or internal
auxiliary switch. (Installed at the inside of circuit breaker)

+ When a circuit breaker tripped by fault current, a mechanical trip indicator (MRB, Manual Reset
Button) pops out from the front cover and the switch (AL) which sends control signal electrically is
conducted to output the information occurred from fault circuit breaker.

+ MRB and AL can be operated only when tripping by OCR, but doesn’t be operated by OFF button

and OFF operation of trip coil.

« For the manual reset type circuit breaker, to reset the circuit breaker after a circuit breaker trip, push
the manual reset button(MRB) manually or operate the remote reset button(RES). Push the reset
button on the OCR to reset the LED lamp and fault cause display relay contact (terminal 513~544)

on the OCR.

- Option AL, A1, A2, A3, A4 applicable

« For the auto reset type circuit breaker, it can be reset when the interlock is automatically released
after a circuit breaker trip, and if the terminals R11, R22(dry contact) is set to Common, then the
LED lamp and fault cause display relay contact(terminal 513~544) on the OCR are remotely reset.
- Option A5, A6, A7, A8, A9 applicable

+ One(AL1, 1b) or two(AL1, AL2, 1b) electrical trip alarm(AL) switches are provided as an option
according to the order specifications.

+ The AL2 and RES cannot be simultaneously used, so select only one option.

1. Electrical characteristics of trip alarm contact

Non-inductive load (A)

Inductive load (A)

Rated voltage (V) — :
Resistive load lamp load Inductive load Motor load
8V DC 11 3 6 3
30V DC 10 3 6 3
125V DC 0.6 0.1 0.6 0.1
250V DC 0.3 0.05 0.3 0.05
250V AC 11 15 6 2

Inrush current

Max. 24A
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Manual Reset Button [MRB]

« It is a function which resets a circuit breaker manually when a circuit breaker is
r tripped by OCR.

« When a circuit breaker tripped by fault current, a mechanical trip indicator (MRB, Manual Reset
Button) pops out from the front cover and the switch (AL) which sends control signal
electrically is conducted to output the information occurred from fault circuit breaker.

+ MRB can be operated only by OCR but not by OFF operation of circuit breaker. To re-close a
circuit breaker after a trip, press MRB to reset it for closing.

Dl
-

Manual reset button ————@ .o

Note) The manual reset button is protruded in the event of trip.
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Remote Reset Switch [RES]
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« Following tripping, this function resets the "fault trip" alarm contacts (AL) and the mechanical

indicator (MRB) and enables circuit breaker closing.

Push button switch: AC 125V 10A, AC 250V 6A, DC 110V 2.2A, DC 220V 1.1A Resistive load

- In case of auto reset type circuit breaker
Following tripping, a reset of Manual Reset Button (MRB) or Remote Reset Switch (RES) is no

longer required to enable circuit breaker closing.

The mechanical indicator (MRB) and electrical indicator (AL) remain in fault position until the

reset button is pressed.

» AL2 and RES are alternative.

1. Rated voltage and rated current of RES

J; Rated voltage Operating current (Max.) Operating time Wire spec.
Reset
ordeA AC 110~130V 3.7A |
T DC 110~125V 2.4A Less 40ms ‘ #16 AWG (1.31mm?)
183 AC 200~250V 2.2A |
RES
2. Appearance
184 O

Wiring Diagram

AL2/RES ———=
Terminals
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Ready to Close Switch [RCS]

« It interlocks with mechanism of
circuit breaker.

- It indicates the status that the
circuit breaker is ready to do
closing operation.

Ready to
close switch « When mechanism is in OFF

position or in Charge, contact is
output with “ON” and it indicates
“A” contact that mechanism can be closed.

Classification Standard Remark

250Vac = 3A
Contactor
) 250Vdc | 5A
Capacity
125Vdc | 0.6 A

Counter [C]

« It displays the total number of ON/OFF
operation of ACB.

®

ooooong ﬂ

[mns =] )

e, @

E=] | {—

Counter
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Key Lock [K1]

B S ommai | K1

E = —— —
& —
é—@ @ lu’..i.

" WMo

=)
] (

g Sl aEs

Key Interlock Set [K2]

Wiring

ACB2
,,,,, e
( |
L
l ACB3 i
Load 1 Load 2

Susol

« It is a device for locking which
prevents a certain circuit breaker from
being operated by user‘s discretion
when two or more circuit breakers are
used at the same time.

+ K1: Preventing mechanical closing

- 3 circuit breakers can be arranged for the continuous

power supply to the load side and be interlocked
mutually by using Key Lock embedded in each circuit
breaker. Two same keys will be provided.

ACB-1 ACB-2 ACB-3 Status
LOADT LOAD2
° ° ° OFF OFF
° o o OFF ON
o ° o ON OFF
o o ° ON ON
° ° o OFF OFF
° o ° OFF ON
o ° ° ON OFF

0:Release ®:Lock
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Accessories

Auxiliary Switch [FX]

Aucxiliary contact

il
= —
B
@) ENE
ﬂn @
0
oo g
== s ]
@ il ) (m
Il {0
0 o
= r=|

Classification

« It is a contact used to monitor ON/OFF
position of ACB from remote place.

* Auxiliary switch for micro load (Order No. 83011176209)

AC250V 3A
Standard FC, FX, LC AC125V 5A DC5V 160mA
. AC125V 0.1A
Micro load Oder No. 8301176209 DC30V 01A DC5V 1mA

On/Off Button Lock [B]

ON/OFF button lock

k58

- It is to prevent manual operation of
ACB'’s closing/tripping button due to
user’s wrong handling.

« It is not possible to handle ON/OFF
operation under the “Button lock”

status.

(Electrical ON/OFF operation is possible)

Note) Padlocks(@5 ~ @6) are not supplied.




Lifting Hook [LH]
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- It is a device to make an ACB

easy to shift.

+ Please hang it to both handles

of the cradle.

Condenser Trip Device [CTD]

- It gets a circuit breaker tripped
electrically within regular time when
control power supply is broken down and
is used with Shunt coil, SHT. In case there
is no DC power, It can be used as the
rectifier which supplies DC power to a
circuit breaker by rectifying AC power.

External dimension

131

118 75
115_,
—
f]
; ; 108
Side view =
f CONDENSER TRP DEVKE
ele[[e]le][o]le] e
o o T 9 Jile. ==
[ | e,
[elle]offo][e][] L
78 o % we Leaa(F
Rear view Front view

Ratings

Ratings Specification
Model CTD-100 CTD-200
Rated input voltage (V) AC 100/110 AC 200/220
Frequency (Hz) 50/60 50/60
Rated charge voltage (V) 140/155 280/310
Charging time Within 5s Within 5s
Trip possible time Over 3 min Over 2 min
Range of Input voltage (%) 85~110 85~110
Condenser capacity 400uF 160uF

Circuit diagram

DI RI

1 C—e— P l i 7
|_sw1 - °|,
v 315Vpeak/400uF ?
i L 315Vpea S+
AC input A TNR T (450Vseok/1604F) AC output |
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kBO

OCR Tester [OT]

w

It is a device which can test for the
operation of Trip Relay under no
power condition.

. Maximum 17 times rated current

can be inputted.

. It is possible to enter the current value

and phase on each of R/S/T/N

. Frequency is adjustable.
. It is available to test for long time

delay/short time delay/instantaneous
/ground fault.

S T N R, S, T, N phase signal input
) v/ Increase / Decrease signal input
ENT. ESC Signal setting/ Delete

@ @ Waveform generation/Stop

50Hz 60Hz

Select frequency
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Dust Cover [DC] [IP54]

Dust Cover

Panel
Door

Door Frame

Susol

« Attach it to the door frame.

« It protects the product dust and
moisture that may affect the operation of
the instrument at the same time (IP54)
which may cause fault operation and
enhances the sealing degree by being
mounted to protrude type of panel.

« It is transparent so that the front side of
ACB is visible and the Cover can be
opened/closed even if ACB is drawn
out to until TEST position.
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Mechanical Operated Cell Switch [MOC]

« It is the contact (10a10b) which displays the ON/OFF condition of ACB.
It mechanically operates only when the breaker is “CONNECTED” position.
A standard type and a high capacity type is available.

+ When MOC link is installed to cradle, MOC can be equipped with the inside of panel.

kBZ
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Mechanical Interlock [MI]

- It is used to interlock closing and trip between two or three breakers mechanically
so as to prevent unintended operation at the same time.

+ Wire type interlock can be applied upto 3 breakers
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Safety Shutter [ST]

« It is the automatic safety device to
protect the connectors of main circuit by
cutting off dangerous contact from
outside while the breaker is drawn out.
When the ACB is drawn in, the shutter is
automatically opened.

« Plate Shutter is a total of 2 models

The types of safety shutter plate

Door Frame [DF] [IP3X]

+ When structuring the embedded type of
ACB panel, it protects the protrude front
of ACB and the cutting side of panel
door by attaching it to the panel door.

[LLITIN=]

Draw-out type

Door Frame J

281 270 20

Switchboard door cut dimension
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Interphase Barrier [IB]

Draw-out type

- Interphase barrier prevents the arc which may arise and result in short-circuit
between phases in advance
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Cell Switch [CEL]

Operating characteristic

Cell Switch

- It is a contact which indicates the
present position of ACB. (CONNECTED,
TEST, DISCONNECTED)

<Contact configuration>
4C: 1Disconnected +1Test +2Connected

8C: 2Disconnected +2Test +4Connected

% Contact configuration can be changeable if necessary.

ACB position DISCONNECTED CONNECTED
Draw-in and draw-out position DISCONNECTED TEST CONNECTED
. .
CL-C ‘ ON
(CONNECTED) OFF |
Contact CL-T ON
operation (TEST) OFF
CL-D ON
(DISCONNECTED) ] l OFF
Voltage (V) Resistive load Inductive load
460 5 2.5
Contact he 20 10 10
capacity 22
250 3 1.5
DC 125 10 10
30 10
Contact number 4C

Terminal (4C, 8C)

comm.

comm. comm. comm.

CL4 CL2 CL1

b

b

b

a b a a a

comm. comm. comm.

comm.

CL4 CL3 CL2

b

b

b

b a

a a a

4C attached to the right side of cradle

4C attached to the left side of cradle
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Door Interlock [DI]

- It is a safety device which
does not allow the panel
door to open when a
circuit breaker is in the
“ON” position.

Installed on the side of
ACB cradle

Catch type

Zero Arc Space [ZAS]

« Arc which may arise while breaking

Arc Cover fault current is extinguished first by Arc
&—ﬁ; chute in main body of circuit breaker

s and then completely extinguished by
Arc cover.

By preventing arc from exposing to the
outside, it protects itself from all kinds of
accidents.
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Racking Interlock [RI]

Door plate

don

Handle inserting hole ——— Racking interlock

» When panel door is opened, Draw in/out handle doesn’t be inserted.
Thus, panel handle can be inserted only when panel door is closed.

Pad Lock / Position Lock [PL]

Pad Lock

ACB is subject to restriction regarding moving in connected, test, disconnected when drawing in or
out. If main body of ACB is placed in 3 positions, it is locked and stopped when drawing in or out.

+ As shown in the figure, if draw-in/out button pops out, it means locking is operating.
« To continue Draw-in/out operation, release lock by pushing Draw-in/out button

+ In case it is locked as shown in the figure above, main body of ACB can not be drawn in or
out into the cradle.

« For the lock device, user has to purchase it. (35 ~ @6)

k68




0o

Miss Insertion Prevent Device [MIP]

Cradle

ACB body

Susol

+ When the main body of ACB is inserted to the cradle, if the ratings of ACB does not match with
cradle, it mechanically prevents ACB from being inserted into cradle of ACB.

« The installation method is variable according to ratings.

Rating Cradle ACB
400 ABCD 567
600 | ABCE 467
630 ABCF 457
800 | ABCG 456
AN
1000 = ABDE 367
1200 ABDF 357
1250 | ABDG 356
1600 = ABEF 347

AH

Rating Cradle  ACB Rating Cradle ACB
400 ABEG 346 400 ADEF 237
600 | ABFG 345 600 | ADFG 235
630 | ACDE 267 AR 630 AEFG 234
800 | ACDF 257 800 BCDE 167
1000 = ACDG 256 1000 = BCDF 157
1200 ACEF 247
1250 | ACEG 246
1600 = ACFG 245
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UVT Time Delay Controller [UDC]

- UVT is a device which makes ACB
tripped automatically to prevent the
accident on load side due to under
voltage or power breakdown.
There are two types, Instantaneous
type and time delay type.

- Instantaneous type: only available
with UVT coil.

- Time delay type: available by
connecting UVT coil and UVT time
delay controller.

« Common use for the all types.

Attached to din-rail or switchboard

1. The rated voltage and characteristic of UVT time delay controller

0.5,

48~60 48
100~130 100~130 1,
0.65~0.85Vn 0.4~0.6 Vn 200 5
200~250 200~250 1.5,
= 380~480 3
Note) Operating voltage range is the min. rated standard for each rated voltage (Vn).
2. Wiring
1. Wiring for general type 2. Wiring for special type
1416 L 4 O Hz}ted A4 O Ra;ted
H voltage H voltage
=l | i . it
181920 1 Delay trip
acb o5 : Feeseeees functon [ |
o |
tripping 3 5 5 E 5
DC48~60V 5¢ u : 5 7
AC48 ﬂ fsec) UVT Time
5 7 Delay Controller
Time Delay for UVT S O
[l i 14! 165
E Instantaneous ¢ '
: trip
i function ©
D1 D2! D1 D2
O—--—-0—- O—--—=-0—-
ACB | uvT ! ACB . !
l— -------- - Rated ————-- - Rated
voltage voltage
O (Vn) O (Vn)

* The wiring presented with red color should be set by uesers.
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Remote 1/0 Unit [RCO]

Control Power ¢ 24V Relay 0 CBON()
AC/DC 110/220V Power w CB close
5V GND CBONG)
CBON 3 Relay 1
Condition input ‘I' [ CBopen CB OFF(+)
CB OFF
Condition input | E[ CB OFF()
General DI 1 E[
General DI 2 E [
DI_COM
RS-485(-
&l Sub
communication
RS-485(+) trip relay
Top
RS-485 comunication *In case of using
Profibus-DP Profibus-DP

communication, it needs to
communicate with
ACB trip relay.

Classification Applied range Remarks
Contact switching capacity AC230V 16A / DC30V 16A
CB control — .
Max. switching capacity 3680VA, 480W
Contact switching capacity AC230V 6A / DC25V 6A Induction load
Alarm . .
Max. switching capacity 1880VA, 150W (cos@=0.4, L/R=Tms)

» Remote |/0 unit has the 1/0O contact which can
trip or close the ACB from the remote site by
communication.

- For the General DO, the output of DI1 or DI2 is
selectable.

Qooco0oo0o

» Remote |/0O Unit communicates with Modbus /
RS-485 communication basically, Profibus-DP
need to be purchased separately.

E
I
WML s@@@@@ @,ﬂ%ﬂﬂﬂ®‘ s « It supports SBO (Select Before Operation)
=)

function and guarantees the control reliability.

» Remote |/0O Unit can be installed on the cradle
of ACB or the inside of panel.

« Baud rate setting
« Comm. address setting LED Status
« Temperature setting

DI Indicates digital Input #1condition
D12 Indicates digital Input #2condition
DO ON Indicates temperature alarm output is ON
DO OFF Indicates temperature alarm output is OFF
CB ON Indicates circuit break close condition

CB OFF Indicates circuit break open condition
RUNLED | Indicates unit run condition

Indicates circuit break terminal
Disconnection/control Err condition

0 N o o s W N =

CB ERROR
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"""""" TRIP COIL SUPERVISION (OPTION)

8¢

Axc
Axc

C2 A2 —cc
: Charge
Electrical N - .
operation circuit c%rggtlzgz)n Auxiliary switch

R
R

1] S 1) SO 1 M 1 g1 g M i
o o o o
= ] w w w
3 . . 8 &
= o ] z o o
(o] F = z z Q o z z
o|F = o e
2(% & 8 8 @ @ 8 8
QE K o < = = o <l
< | < 3¢ o ! © ~ ©! |
33 3 3 pi 3 5 3 3
o|o (5} (&) O Ol (3} (&) O

*E 38 EE}

r F F F F F 7 7 A\ A\
o o 9o L9 29 Lo o Lo 9 g9 o ©o ®© o o o o o o g
202 8 8 8 2 8 8 88 9§ 8 I I < O
g g < < < < g < g I <(<(é<(<(<(<(<<(<(

Cell switch 4C | | Cell switch 8C (4C Addition) |

MOC (Mechanical Operated Cell switchs)

Terminal symbol

Cell switch
MOC
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Dimensions

« 3P [Fixed H: Horizontal type / V: Vertical type] (Unit : mm)
198.5
272.4 198.5
246.4 188 188
104.5 104.5 47.6 109.5 47.6 109.5
09 =i i i 2
e N g 3 a7 0 1 E
T © i ) AF'T i
|| ©1© g g ® 7 0 J. ]
§ & == B [ ®l [¥) ks ( 2011
B i ¢ ‘
| : ﬁj = DAES
2R :r
Ir A A || = ""
s 137.5] 375
87.1 92.5 51.85 87.1 925 515

725 725
2 Bt =2 2011 2 e 0
=]
I = o
I T 4
: l| =
] R
&2 15 & I
H Type (Horizontal type) V Type (Vertical type)

« 3P [Fixed M: Upper-Horizontal type, Lower-Vertical type / N: Upper-Vertical type, Lower-Horizontal type]

198.5
272.4 1911«2 188
246.4 47.6 109.5
104.5 104.5 47.6 109.5
=i T 3‘1 33
15 15
29 i
11 O] O]
28 8% ( T
NS & &
& o)
8 - 3
2-011 375
87.1 92.5 51.5
725
72.5
© 15 10 o 15 10
By _ o0
- s ] =
= [ | —— [
ﬂ [———=C | ———=C
| [ I L [
[ =
Qi'o? st”
M Type N Type
(Upper-Horizontal type, Lower-Vertical type) (Upper-Vertical type, Lower-Horizontal type)
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« 3P [Fixed P: Plane type / R: Spread type]

« 3P [Fixed Z: Plane spread type / T: Plane vertical type]

248
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246.4
104.5 104.5
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13
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PR | 2 i
i 25|25
95 95 13.5
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13

190.7
174
476
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i

P Type (Plane type)

190.7
174
109.5

47.6

Z Type (Plane spread type)

Susol

(Unit : mm)
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i
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R Type (Spread type)
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87.1 925 |25] i
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© 15 10
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ZH 2
)
I % 66.9

T Type (Plane vertical type)
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Dimensions

« 3P [Fixed X: Cable lug type] (Unit : mm)
2724 341.5
246.4 190.7
104.5 104.5 174
47.6
i 4 ¢ *?jl o
mr - bbb b
|
ﬁ =
‘ i
v . ——
© 150.8
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- *LE 5-011
¥
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70 70 871 %L’ \5-013
72.5
® 15 10
e
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| 2
i T 1

X Type (Cable lug type)
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« 4P [Fixed H: Horizontal type / V: Vertical type]
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H Type (Horizontal type)
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V Type (Vertical type)

« 4P [Fixed M: Upper-Horizontal type, Lower-Vertical type / N: Upper-Vertical type, Lower-Horizontal type]

29
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|+

198.5
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47.6

109.5

15

150
261.1

2-011
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70

M Type
(Upper-Horizontal type, Lower-Vertical type)
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Susol

(Unit : mm)
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N Type

(Upper-Vertical type, Lower-Horizontal type)
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Dimensions

* 4P [Fixed P: Plane type / R: Spread type] (Unit : mm)
342.4 190.7 198.5
316.4 174 188
1745 104.5 476 476 109.5
o || |+ [ o i |
BT b o j g 8 g o d ] e
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] e | O|C g® ] 8 o 8
I EE I Al o o
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70 70 70 13
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P Type (Plane type) R Type (Spread type)
« 4P [Fixed Z: Plane spread type / T: Plane vertical type]
342.4 190.7 237
316.4 174 190.7
3-011 174.5 1045 476 109.9 174 | 12.5
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Z Type (Plane spread type) T Type (Plane vertical type)
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« 4P [Fixed X: Cable lug type]

248
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140.65
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X Type (Cable lug type)

Susol

(Unit : mm)
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Dimensions

« 3P [Draw-out H: Horizontal type / V: Vertical type] (Unit : mm)
272.2
ol 1
B o qié
D (o]fe} 3
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9| MO & 5
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75 170.5 75 170.5
P 2-011
E r Lo . E r
+e o T
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hi 0D 31 O Q b
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H Type (Horizontal type) V Type (Vertical type)

« 3P [Draw-out M: Upper-Horizontal type, Lower-Vertical type / N: Upper-Vertical type, Lower-Horizontal type]

272.2
L +:{~--‘F::F:. | @ S o Y 2 @ o
g gl RPN A .
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D | . co @ o o - ) o ° —
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1@ 0 20 50
m E= o o
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70 = 10 =
u} ' 5@ u,‘ ! ﬁﬂ&ﬁ
e | ————
M Type N Type
(Upper-Horizontal type, Lower-Vertical type) (Upper-Vertical type, Lower-Horizontal type)
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« 3P [Draw-out P: Plane type / R: Spread type]
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P Type (Plane type)

« 3P [Draw-out Z: Plane spread type / T: Plane vertical type]
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(Unit : mm)
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T Type (Plane vertical type)
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Dimensions

+ 3P [Draw-out X: Cable lug type] (Unit : mm)
70 70
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== g | 5 3 ©
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75 179
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X Type (Cable lug type)
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Susol

* 4P [Draw-out H: Horizontal type / V: Vertical type] (Unit : mm)
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H Type (Horizontal type) V Type (Vertical type)

« 4P [Draw-out M: Upper-Horizontal type, Lower-Vertical type / N: Upper-Vertical type, Lower-Horizontal type]

341.9
b S CIg © o] ©
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M Type N Type
(Upper-Horizontal type, Lower-Vertical type) (Upper-Vertical type, Lower-Horizontal type)
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Dimensions

* 4P [Draw-out P: Plane type / R: Spread type] (Unit : mm)
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P Type (Plane type) R Type (Spread type)

« 4P [Draw-out Z: Plane spread type / T: Plane vertical type]
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Z Type (Plane spread type) T Type (Plane vertical type)
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* 4P [Draw-out X: Cable lug type] (Unit : mm)
70 . _ 70 70
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E oo L o S| ©
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X Type (Cable lug type)
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Technical information

Normal / Special service condition

Normal service conditions

If under ordinary conditions the following normal working conditions are all satisfied, Compact ACB should be used under this
condition unless otherwise specified.

1) Ambient temperature
A range of max. +40°C to min. -5°C is recommended. However, the average temperature of 24 hours does not exceed +35°C.
2) Altitude 2,000m or less.
3) Environmental conditions
The air must be clean, and the relative humidity does not exceed 85% at a max. of +40°C and 90% at 20°C. Do not use and store
in presence of corrosive or ammonia gas. (H2S < 0.01ppm, SO2 < 0.01ppm, NH3 < a few ppm)
4) Installation conditions
When installing Compact ACB, refer to catalogue or the installation instructions in the instruction manual.
5) Storage temperature
A range of max. +60°C to min. -20°C is recommended.
6) Replacement
Approx. 15 years (depends on number of breaking of over current or service condition). Please see maintenance and inspection for
further detail.

Special service conditions

If In the case of special service condition, modified air circuit breakers are available. Please specify when ordering. Service life may be
shorter, it depends on service conditions.

1) Special environmental conditions
If it is used at high temperature and/or high humidity, the insulation durability and other electrical or mechanical features may
deteriorate. Therefore, the breaker should be specially treated. Moisture fungus treatment with increased corrosion-resistance is
recommended. When using products under this condition, please contact LS service team or nearest sales representatives.

2) Special ambient temperature
If the ambient temperature exceeds +40 , reduce the continuous conducting current for a use referring to Table. A.

3) Special altitude
If it is used at the 2,000m or higher the heat radiation rate is reduced and the operating voltage, continuous current capacity and
breaking capacity are decreased. Moreover the durability of the insulation is also decreased owing to the atmospheric pressure.
Contact us for further detail.

Table A. Rated current correction table according to ambient temperature

3

Switchgear composition 2 - -

Connection Type Vertical Horizontal
Busbar dimensions (mm) 2b. 5010
Switchgear 3 1330 1190
35°C 2 1400 1240
1 1500 1310
3 1270 1120
P41 45°C 2 1320 1180
1 1420 1240
3 1190 1050
55°C 2 1240 1090
1 1330 1160
3 1230 1090
35°C 2 1310 1160
1 1390 1300
3 1150 1020
IP54 45°C 2 1240 1100
1 1310 1220
3 1080 960
2000400 %600 55°C 2 1160 1020
1 1220 1140
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Altitude and Isolation Voltage

Altitude

Susol

Compact ACB is designed for operation at altitudes under 2000m. At altitudes higher than 2000m,

change the ratings upon a service condition.

- Altitude [m] 2000 3000 4000 5000
Withstand voltage (V) 3500 3150 2500 2100
Average insulating voltage (V) 1000 900 700 600
Max. using voltage (V) 690 590 520 460
Current compensation constant 1xIn 0.99xIn 0.96xIn 0.94xIn

Insulation clearance

When drawing the electric power supply panel, please keep the distance of Insulation clearance between
Compact ACB and panel as listed in table.

7

7

=S
oMo«

Z

A A
(Unit : mm)
Type A B
Fixed 50 150
Fixed (With Arc screen) 5 50
Draw-out 50

Minimum clearances distance
For the safety, all the electric charging parts need to be installed over minimum clearances distance.

Insulating voltage (Ui) Minimum clearances distance (X min)

600V 8 mm
1000V 14 mm
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Technical information

Installation recommendation

BUS-BAR Connection

Cables connections

Make sure that no excessive mechanical force put on the rear terminals for cable connection.
Extension terminal is fixed such as B, C and cable is to fixed to the frame such as E

Bus-bar connection

For busbar connection, connect access parts with a provided torque and fix with parallel installing the support not to apply terminal
weight to circuit breaker.

In order to prevent the spread safety or secondary accidents, secure maximum safe distance A from the connection point (Compact
ACB 690V 50kA 1600A The maximum safety clearance is 250mm) so that it can withstand the electric force generated in the event of
a short circuit.

(Support strength: Insulator bending load 720kg or more, tensile strength 3000kg or more)

A=A1+A2

% You can not get a warranty for damage caused by any modifications.
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Ordering sheet

If rated current or the order you placed is different from the ordering sheet listed below, please fill out another ordering sheet upon your specification.

Receipt | LSIS co., Ltd Order Day Distributor Name
Project Contractor
Delivery place Delivery date PNL Maker
ACB Main | Type of ACB ® Susol Compact [JAN OJAH OJAR
body | Frame size []C (400~1600AF)
Ratings AF
Rated current (Rating Plug) A
Trip Relay N0
[JYES
Frequency Control voltage Comm. Optional function Frequency Control voltage Comm. Optional function
Earth | External . Earth | External .
Type ACDC | DC Pre-Trip| | Type ACDC | DC Pre-Trip
60Hz | 50Hz \NO|y10 0001 24-ggy | NO|YES| leakage (CT ground|™ o B0Hz | 50Hz |NO 440 000 04-ggy | NO |YES| leakage |CT ground) ™
detection | fault detection | fault
Normal | (JNGO|[(ING5 | @ [ ) - - [JPC1|[JPC6 [ ) - [ ) - -
[JAGO|[JAG5 | @ - J Power |[JPC2|[JPC7 - [J [J -
[JAG1 |[JAG6 | - [ [ - Meter |[JPX1 |[]PX6 [ - [ [ ]
[JAEQ |[JAE5 | @ - [ [J [JPX2 |[JPX7 - [ [ [
Ammets [JAE1 |[JAE6 | - [J - [J [J [JSC1 |[]SC6 [ - [ -
e O Ag2 [ CIAET - o o] - ° Supreme [[]SC2 | (1SC7 - ° ° -
[JAC1 |[JAC6 [ ) - | e - Meter |[JSX1 | [JSX6 [ ] - [ ] [
[JAC2 |[JAC7 - [ ) [ ) - [Jsx2 |[JsX7 - [ ] [ [ ]
[JAX1 | [JAX6 [ ) [ ) [ ]
[JAX2 | [JAX7 - [ ] [ ] [
Note) 1. Standard function: Ground fault detection 3. Power/Supreme Meter is also available for Generator protection
2. Communication function is not available under no control voltage
No.of poles []3-pole [J4-pole
Installation type [[] Draw-out type [JFixed type
Phase arranging order | [] Standard type (N, R, S, T) [JReverse phase type (R, S, T, N)
Closing type [JManual closing
[ Electrical closing
[ Standard type (OFF-Charging method)
+ Charge method
[JRapid auto-reclosing type (ON-Charging method)
[JAC/DC 100V~130V []DC 125V [J24V~30V []DC 48V~60V
+ Motor operating voltage
[JAC/DC 200V~250V [JAC 380V~415V| [JAC 440V~480V| [JAC 48V
Closing voltage [JAC/DC 100V~130V| [1DC 125V [JAC/DC 200V~250V [1DC 24V~30V | []DC 48V~60V | [JAC 380V~480V|[JAC 48V
Tripping voltage [JAC/DC 100V~130V| []DC 125V [JAC/DC 200V~250V [JDC 24V~30V | []DC 48V~60V | [JAC 380V~480V| [JAC 48V
ACB Cradle | Cradle type [[1No Safety Shutter (E class) [[] Safety Shutter Attachment (F class)
Installation type [ Manual connection [] Automatic connection
Bus-bar []Horizontal ‘ [ Vertical [JPlane [JUpper: Horizontal, Lower: Vertical | []Upper: Vertical, Lower: Horizontal | []Customer mounting
connection | Bus-bar type - - - — )
[]Horizontal with Spreaders [ Plane with Spreaders [ Vertical with Extention []Cable-Lug
ACB ACB | Standard | *Aux. contact ‘ [0 Standard type (4c, standard installation)
Accessory a"aci‘“ + Key Lock []Single Key (ON-Lock)
oay
AC/DC 100V~130V DC 125V AC/DC 200V~250V
+ Undervoltage trip device (UVT, Instantaneous type) = O U
[1DC 24V~30V | []1DC 48V~60V [JAC 380V~480V| [JAC 48V
« Counter [INon-attachment type [] Attachment type
+ Miss insertion preventive device (MIP) []Non-attachment type
+ Double trip device (Same with Tripping voltage) [ Non-attachment type [] Attachment type
+ Ready-to-close switch []Non-attachment type [] Attachment type
« Trip Alarm switch, Manual Reset Button [JNon-attachment type [J Attachment type
+ Key Interlock (K2, ON-Lock) [] Attachment type
+ ON/OFF Button Lock [] Attachment type
+ Micro Load type (4 max.) [] Non-attachment type qty.
Cradle | * Cell switch (CL) [4c 8¢
mounting | [7] Door Interlock with Wire type []Door Interlock with Catch type
(Non- - -
T — - Mechanical operation contact (MOC) [[] Standard type (10a10b)
type) + Mechanical Interlock (M) [[]Wire type (2 terminals) ] Wire type (3 terminals)
[[]Miss insertion preventive device (MIP)
[]Racking Interlock ‘ [ Insulation barrier
AC/DC 100V~130V DC 125V AC/DC 200V~250V
Exterr]al + UVT time delay controller . O U
mounting [1DC 48V~60V []AC 380V~480V [1AC 48V
[1Door Frame (DF) []Condenser trip device (CTD) [JOCR Tester
[]Dust Cover [ Profibus-DP Comm. ‘ [JRemote closing & trip




ﬂUTURING SMART ENERGY

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

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.
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Gyeonggi-Do, 14119, Korea
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Tel: 86-411-8730-7510 Fax: 86-411-8730-7560 E-Mail: dskim@Isis.com
¢ L SIS(Wuxi) Co., Ltd. (Wuxi, China)

Tel: 86-510-8534-6666-8005 Fax: 86-510-8534-4078 E-Mail: sojin@Isis.com
¢ LS VINA Industrial Systems Co., Ltd (Hanoi, Vietnam)

Tel: 84-24-3882-0222 Fax: 84-24-3882-0220 E-Mail: jhchoi4@Isis.com
¢ LSIS Middle East FZE (Dubai, U.A.E.)

Tel: 971-4-886-5360 Fax: 971-4-886-5361 E-Mail: hschoib@Isis.com
¢ LSIS Europe B.V. (Amsterdam, Netherlands)
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e LSIS Japan Co., Ltd. (Tokyo, Japan)
Tel: 81-3-6268-8241 Fax: 81-3-6268-8240 E-Mail: bmin@Isis.com

¢ LSIS USA Inc. (Chicago, U.S.A)
Tel: 1-800-891-2941 Fax: 1-847-383-6543 E-Mail: sales.us@Isis.com

@ Technical Question or After-sales Service
Sonicn: Ealemoemia oo | 82-1644-5481 )

201 8 1 2 ‘ Specifications in this catalog are subject to change without notice due to
Ul continuous product development and improvement.

m Overseas Branches
¢ LSIS Shanghai Office (China)

Tel: 86-21-5237-9977 Fax: 86-21-5237-7189
¢ LSIS Beijing Office (China)

Tel: 86-10-5761-3127 Fax: 86-10-5761-3128 E-Mail: htroh@Isis.com
¢ LSIS Guangzhou Offce (China)
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¢ LSIS Qingdao Office (China)
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¢ L SIS Chengdu Office (China)

Tel: 86-28-8670-3200 Fax: 86-28-8670-3203 E-Mail: yangcf@Isis.com
¢ LSIS ShenYang Office (China)

Tel: 86-24-2321-9050 Fax: 86-24-8386-7210 E-Mail: yangcf@Isis.com
¢ LSIS Jinan Office (China)

Tel: 86-531-8699-7826 Fax: 86-531-8697-7628 E-Mail: yangcf@Isis.com
¢ LSIS Co., Ltd. Tokyo Office (Japan)

Tel: 81-3-6268-8241 Fax: 81-3-6268-8240 E-Mail: jschuna@Isis.com
¢ LSIS Co., Ltd. Rep. Office (Vietnam)

Tel: 84-28-3823-7890 E-Mail: sjbaik@Isis.com
¢ L SIS Moscow Office (Russia)

Tel: 7-499-682-6130 E-Mail: jdparki@Isis.com
¢ LSIS Jakarta Office (Indonesia)

Tel: 62-21-2933-7614 E-Mail: dioh@Isis.com
¢ LSIS Bangkok Office (Thailand)

Tel: 66-90-950-9683 E-Mail: sjleet@Isis.com
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