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Premium Susol ACB meets your demands for high breaking capacity,
fully line-up, and optimized panel size.

Various accessories and connection methods realize user-friendly handling.

Susol ACB provides you with total solutions with an advanced trip relay
for measurement, diagnosis, analysis, and communication as well as protective

functions for absolute protective coordination and electric power monitoring system.




LS Industrial System SUJ0@7S6) V{1201 Series

B Susol series circuit breakers
are suitable for
» Protection of power distribution

« Protection of motor &its control device
« Controlling and disconnecting circuits

H Optimum technical support for

(Cascading, Discrimination, Type 2 coordination)

« Selecting economical protection system

» Quarantee safety of the installation

» Reducing the stress on components and damage
« Guarantee service continuity
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Full line-up & Compact

Up to 6300A, Susol ACB provides fully lined-up 3 frame.

For each frame, there is just one size, which is smaller and more compact.

It makes it possible for you to design the optimized volume panel.
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AH-06~20D
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1250AF
1600AF
2000AF

lcu=lcs=85kA/500Vac

W=334(3p), 419(4p)mm
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AH-06~40E
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630AF
800AF
1000AF
1250AF
1600AF

lcu=lcs=100kA/500Vac
W=412(3p), 527(4p)mm

2000AF
2500AF
3200AF
4000AF




4000~6300AF

e e —

« The highest breaking capacity: AH-40~63G

150kA (6300AF at 500Vac) 40 4000AF
.3 £ L 50 5000AF
ampere rame sizes. 63 6300AF

2000/4000/6300AF Icu=lcs=150kA/500Vac

* N phase current conducting capacity: 100% W=785(3p), 1015(4p)mm



Tri p Rel ay elays are classified according to function.

O C R Trip relays are classified according to their usages and functions to maximize
( ) customers’ satisfaction. Classified trip relays and easy installation.

» Protection: overload, short current, ground fault, earth leakage, under voltage, over voltage,
under frequency, over frequency, reverse power, unbalance, etc
easurement: voltage, ampere, power, energy, frequency, power factor, Harmonics, etc.
t & fault recording: Max. 256 events & faults
Communication: Modbus/RS-485, Profious-DP

Susol ACB Trip Relay functioning world-best protection can be interlocked with mechanism.
It makes the breaking capacity of ACB improved and ACB’s life enhanced, and provides
advanced functions - measurement, diagnosis, analysis, and communication.




Susol ACB Trip relay

N type A type

¢ L/S/I/G/Thermal

e ZSI

* Self Power » Remote Reset
¢ Modbus/RS-485

¢ RTC Timer mounted

¢ Fault information (LED) « Profibus-DP

¢ Self Power

* AC/DC 100~250V

* DC 24~60V

* RTC Timer mounted
* Fault Recording (10EA)

Trip relays series

N Type (Normal)
* Self-power + Current protection

A Type (Ammeter)
 Current Meter + Current protection +
DO control + Communication

¢ L/S/I/G/Thermal

* L/S/ I/G/Thermal(Continuous)

¢ UV/OV/OF/UF/rP/Nun/lun

* Measurement: V/A/W/Wh/F/PF

* Harmonics (63th), Waveform (S Type)
e ZSI

* Remote Reset

* Modbus/RS-485

¢ Profibus-DP

* AC/DC 100~250V

* DC 24~60V

* RTC Timer mounted

¢ Event Recording (256EA)
* Fault Recording (256EA)
* Fault Wave (S Type)

P Type (Power Meter)
* A type + Power Meter +
Voltage / Frequency / Unbalance protection

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



Accessories

K Trip Relay (OCR)
Motor (M)
Closing Coil (CC)
3 Shunt Coil (SHT)
Under Voltage Trip Device (UVT)
[A Door Interlock (DI)
MOC (Mechanically
Operated Cell Switch)
E] Mechanical Interlock (MI)

El Auxiliary Switch (AX)
M Key Lock (K1),
Double Key Lock (K3)
il Counter (C)
A On/Off Button Lock (B)
Miss Insertion Preventing Device (MIP)

A Automatically Discharge
Mechanism (ADM)
[ Manual Reset Button (MRB)




Cradle

[ Safety Shutter (ST) E] Mechanical Interlock (MI) @ Condenser Trip Device (CTD)

Manual Connector E] Miss Insertion Prevent Device (MIP) Door Frame (DF)

Zero Arc Space (ZAS) M Body Supporter (BSP) [B] Dust Cover (DC)

B Insulation Barrier (IB) il Shorting "b" Contact (SBC) [E] OCR Tester (OT)

Cell Switch (CEL) Safety Control Cover (SC) Fi] ATS Controller (ATS)

[A Door Interlock (DI) Automatically Discharge Hl Lifting Hook (LH)

MOC (Mechanical Mechanism.(ADM) 7] Dummy ACB

Operated Cell switch) A Racking Interlock (RI) FE UVT Time Delay Controller (UDC)
[ Safety Shutter Lock (STL) i Profibus-DP Communication module

Fd Remote I/O
Fj Temperature Alarm




Connection
andinstaliation

Diverisified terminal connection methods of the ACB main circuit for users.



Multiple connections

Various installation methods

Standard connection

Horizontal type Vertical type Front type

Mixed connection

Horizontal / Vertical type Vertical / Horizontal type

Vertical / Front type Front / Horizontal type Front / Vertical type

* Front connection type is available to be connected regardless of the depth of main circuit terminal,
and it is suited for the panel required for limited installation space.

» The vertical and horizontal type terminal are module types which can easily compose the vertical and
horizontal terminals by rotating 90°
Vertical and horizontal terninals are different each other for over 3200AF ACBs

« Please refer to the rating lists (Page 22~25) because the installation method is various according to the rated current.



Trip relays

Susol - Metasol

N type: "Normal, type

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

-Long-time delay

-Thermal
H Short-circuit protection

-Short-time delay / Instantaneous

-I’t On/Off optional (for short-time delay)
H Ground fault protection

-1’t On/Off optional
M Self-Power

= n 3 ® LED: Indication of trip info. and overload state

Isd

DIGITAL TRIP RELAY Alarm SP I i Iy

A R R R R

L 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%)

It [ Erc

A P
I I I l l @ @ Reset Key: Fault reset or battery check

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

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

® li: Instantaneous current setting
® Ig: Ground fault current setting, tg: Ground fault tripping delay setting
@ Test terminal: OCR test terminal (Connected with OCR tester)
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Susol - Metasol

Protection
q Long time
||r Current setting (A) lu=InX... 05 06 07 08 09 1.0
\ Ir=1lux... 0.8 083 0.85 088 09 0.93 095 098 1.0
tr Time delay (s) tr@(1.5X1r) 125 25 50 100 200 300 400 500 Off
Isd Accuracy: £15% or below  tr@ (6.0 XIr) 05 1 2 4 8 12 16 20  Off
isf’l_ 100ms tr@(7.2x1r) 0.34 069 138 2.7 55 83 11 13.8 Off
1
'—I Short time
Current setting (A)
Isd =1Irx... 15 2 3 4 5 6 8 10  Off
Accuracy: £10%
Time delay (s) tsd It Off 005 01 02 03 04
S
@ 10XIr It On 01 02 03 04
Min. Trip
) 20 80 160 260 360
Time(ms)
(12t Off) -
Max. Trip
i 80 140 240 340 440
Time(ms)
Instantaneous
Current setting (A) li=InX... 2 3 4 6 8 10 12 15 Off
Tripping time below 50ms
: Ground fault
Pick-up (A)
Accuracy: £10%(lg>0.4In) Ig=InX... 02 03 04 05 06 07 08 1.0 Off
lg +20%(lg<0.4In)
‘ 12t Off 005 01 02 03 04
o J It On 01 02 03 04
. Time delay (s) Min. Trip
I ) 80 160 260 360
@ 1XlIn Time(ms)
(12t Off) -
Max. Trip
. 140 240 340 440
Time(ms)
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Trip relays

Susol - Metasol

A type: "TAmmeter; type

H Overload protection
-Long-time delay
-Thermal
W Short-circuit protection
-Short-time delay / Instantaneous
-I’t On/Off optional (for short-time delay)
B Ground fault protection
-I’t 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%

M Fault recording
-Records Max. up to 10 fault information about fault type,
fault phase, fault data, occurrence time of fault
l SBO (Select Before Operation)
-High reliability for control and setting change method
H 3 DO(Digital Output)
-Fixed
Bl Communication
-Modbus/RS485
-Profibus-DP

@ LCD: Indication of measurement and information

@ LED: Indication of trip info. and overload state

DIGITAL TRIP RELAY

Alarm SP

Ilg Comm

A R R R R N

I— 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

Ihed Aeset
g Comm Erg

v il

Alafm SP 1t
oe———o Q111
A0

M FAY

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

® Key: Move to menu or reset

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)

N2 1
2 Poonara
e

win [

Menu: Menu display < Measurement display

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

® Isd: Short-time current setting, tsd: Short-time tripping delay setting
]
L ® li: Instantaneous current setting
@ Ig: Ground fault current setting, tg: Ground fault tripping delay setting

Test terminal: OCR test terminal (Connected with OCR tester)
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Susol - Metasol

Protection
5 Long time
|,r Current setting (A) lu=InX... 05 06 07 08 09 1.0
\ Ir=1lux... 0.8 083 0.85 088 09 0.93 095 098 1.0
tr Time delay (s) tr@(1.5Xl1r) 125 25 50 100 200 300 400 500 Off
Isd Accuracy: £15% or below  tr@ (6.0 XIr) 05 1 2 4 8 12 16 20 Off
Ef’ 100ms tr@(7.2X1r) 0.34 069 138 2.7 55 83 11 13.8 Off
I
'—'I Short time
Current setting (A)
Isd =1IrXx... 15 2 3 4 5 6 8 10  Off
Accuracy: £10%
Time delay (s) tsd It Off 005 01 02 03 04
S
@ 10XIr It On 01 02 03 04
Min. Trip
. 20 80 160 260 360
Time(ms)
(It Off) -
Max. Trip
: 80 140 240 340 440
Time(ms)
Instantaneous
Current setting (A) li=InX... 2 3 4 6 8 10 12 15 Off
Tripping time below 50ms
q Ground fault
Pick—up (A)
Accuracy: £10%(lg>0.4In) Ig=InX... 02 03 04 05 06 07 08 1.0 Off
Ig +20%(lg<0.4In)
; 12t Off 005 01 02 03 04
A g It On 01 02 03 04
e ——— Time delay (s) Min. Trip
! . 20 80 160 260 360
@ 1XlIn Time(ms)
(I°t Off) -
Max. Trip
. 80 140 240 340 440
Time(ms)
q Earth leakage (Option)
Current setting (A) lan 05 1 2 3 5 10 20 30 Off
Time delay (ms) Alarm
. 140 230 350 800 950
lan Accuracy: =15% ; Time(ms)
° Trip
at . 140 230 350 800
— Time(ms)
— Note) Earth leakage function is available with ZCT or external CT
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Trip relays

Susol - Metasol

P type: "Power meter; type

H Overload protection
-Long-time delay
-Thermal
W Short-circuit protection
-Short-time delay / Instantaneous
-I’t On/Off optional (for short-time delay)
B Ground fault protection
-I’t On/Off optional
H Protection for Over voltage/Under voltage/Over

H 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
M Fault recording
-Records Max. up to 256 fault information about fault
type, fault phase, fault value, occurrence time of fault

frequency/Under frequency/Unbalance/Reverse power B Event recording

H Realization of protective coordination by ZSI
(Zone Selective Interlocking)
H The fine-adjustable setting by knob and Key
M IDMTL setting (SIT, VIT, EIT, DT curve)
- Basic setting : “None”. Thermal curve.

-Records events of device related to setting change,
operation and state change. (Max. up to 256)
l SBO (Select Before Operation)
-High reliability for control and setting change method
H 3 DO(Digital output)
-Programmable for alarm, trip and general DO
Bl Communication
-Modbus/RS485
-Profibus-DP

® Graphic LCD: Indication of measurement and information

DIGITAL TRIP RELAY

Alarm SP

@ LED: Indication of trip info. and overload state

Isd

Ir li Ilg Comm

A R B R E N

I 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

Aeset

\g Camm Esc

Atarm SP i
o——< 111101
Ao AT Al

I g A

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

® Key: Move to menu or reset

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

.:’I’ 5’ x T,
. lang sme Hie —

i LI

Isd isd li -
st s W o4 5 " 10

G » »,

l - L] e L =12
®— 0,2, =X _&'. -
la=Xsw 1=K !7‘-‘ 15

(Rotation)

“g5 ot 4T alt ®
~___shatia IngiaraneoUs
xlr i ®in
9 s & 5 ,l‘i! 4
.I“w - el -7
La= g= 8
@ S 20 ®

ot |
gt kil

Menu: Menu display < Measurement display

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

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

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

At

Long time
Current setting (A) Ir=InXx... 04 05 06 07 08 09 1.0
Time delay (s) tr@(1.5X1r) 125 25 50 100 200 300 400 500 Off
Accuracy: =15% or below  tr@(6.0 XIr) 05 1 2 4 8 12 16 20 Off
100ms tr@(7.2Ir) 0.34 069 138 27 55 83 11 13.8 Off
Short time
Current setting (4) Isd = Irx 15 2 3 4 5 6 8 10  Off
Accuracy: +10% SA=1re...
Time delay (s) tsd It Off 005 01 02 03 04
@ 10XIr S It On 01 02 03 04
Min. Trip
] 0 80 160 260 360
I Off) Time(ms)
( Max. Trip
] 80 140 240 340 440
Time(ms)
Instantaneous
Current setting (A) li=InX... 2 3 4 6 8 10 12 15  Off
Tripping time below 50ms
Ground fault
Pick—up (A)
Accuracy: =10%(lg>0.4In) Ig=InX... 02 03 04 05 06 07 08 1.0 Off
+20%(lg<0.4In)
N It Off 005 01 02 03 04
: tOn 01 02 03 04
Time delay (s) Min. Trip
] 80 160 260 360
@ 1XlIn Time(ms)
(I°t Off) :
Max. Trip
] 80 140 240 340 440
Time(ms)
Earth leakage (Option)
Current setting (A) lan 05 1 2 3 5 10 20 30 Off
Time delay (ms) Alarm 140 230 350 800 950
Accuracy: =15% . Time(ms)
° Trip
) 140 230 350 800
Time(ms)
Note) Earth leakage function is available with ZCT or external CT
PTA(Pre Trip Alarm)
Current setting (A) Ip=1Irx--- 06 065 0.7 075 08 085 09 095 1
Time delay (s
y (e p@(1.2x Ip) 1 5 10 15 20 25 30 35 Off
Accuracy: =15%
Oth - Pick-up Time delay(s)
er protection Setting range Step Accuracy Setting range | Step | Accuracy
Under voltage 80V ~ OV_Pick-up 1V | £5%
Over voltage UV_Pick-up ~ 980V 1V | £5% 1.2~40sec
Voltage unbalance | 6% ~ 99% 1% | £2.5% or (**=10%)
R 10~500 kW 1kW | £10%
everse power 0~500 0% 0.2-40s6C
Over power 500~5000 kW 1kW | £10%
0.1sec| *0.1sec
Current unbalance | 6% ~ 99% 1% | £2.5% or (**=10%)
Over 60Hz | UF_Pick-up ~ 65 1Hz | +0.1Hz
frequency 50Hz | UF_Pick-up ~ 55 1Hz | +0.1Hz 1.2~40sec
Under 60Hz | 55Hz ~ OF_Pick-up 1Hz | +0.1Hz
frequency 50Hz | 45Hz ~ OF_Pick-up 1Hz | +0.1Hz
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Trip relays

Susol - Metasol

S type: "'Supreme meter; type

H Overload protection

-Long-time delay

-Thermal
H Short-circuit protection

-Short-time delay / Instantaneous

-I’t On/Off optional (for short-time delay)
B Ground fault protection

-1t On/Off optional

M Fault recording
-Records Max. up to 256 fault information about fault
type, fault phase, fault value, occurrence time of fault
-Fault wave recording: records the latest fault wave
H Event recording
-Records events of device related to setting change,
operation and state change. (Max. up to 256)
H SBO (Select Before Operation)

B Protection for Over voltage/Under voltage/Over -High reliability for control and setting change method
frequency/Under frequency/Unbalance/Reverse power B Power quality analysis

M Realization of protective coordination by ZSI -Measurement for 1st~63th harmonics
(Zone Selective Interlocking) -THD, TDD, k-Factor
H The fine-adjustable setting by knob and Key -Voltage/current waveform capture
M IDMTL setting (SIT, VIT, EIT, DT curve) B 3 DO(Digital output)
- Basic setting : “None”. Thermal curve. -Programmable for alarm, trip and general DO
B Measurement and Display Function B Communication
-High detailed measurement for 3 phase -Modbus/RS485
current/Voltage/Power/Energy/ -Profibus-DP
Phase angle/Frequency/PF/Demand
-128 x 128 Graphic LCD
-Indicates current/voltage Vector Diagram and
Waveform

DIGITAL TRIP RELAY

® Graphic LCD: Indication of measurement and information

@ LED: Indication of trip info. and overload state

Isd

Alarm SP  Ir li lg Comm
®
A R R R R N
I 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 LED and battery test LED
Alarm: LED indicating an overload
(Turn on above 90%, Blink above 105%)
sd Aeset
Atarm &P I | ig Coamm Esc
® Key: Move to menu or reset
o———<QILILL |} Y
M (& Fal v al Reset
4l Esc

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

N lang sme . °V T
xhn @6lr =
'St_",': s 50 4 4 il o | increase/decrease a setting value
® —..;:gt w 08 1:&::"; Right/Left: Move the cursor or setting right/left on screen
|2 =% . o

" W 2 ® (Rotation)
e i o €I Menu: Menu display < Measurement display

Wi.e,
gy & i

ek mmm
Nl

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

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

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

At

Long time
Current setting (A) lu=InX... 04 05 06 07 08 09 1.0
Time delay (s) tr@(1.5X1r) 125 25 50 100 200 300 400 500 Off
Accuracy: =15% or below  tr@(6.0 XIr) 05 1 2 4 6 12 16 20 Off
100ms tr@(7.2Ir) 0.34 069 138 27 55 83 11 13.8 Off
Short time
Current setting (4) Isd = Irx 15 2 3 4 5 6 8 10  Off
Accuracy: +10% SA=1re...
Time delay (s) tsd It Off 005 01 02 03 04
@ 10XIr S It On 01 02 03 04
Min. Trip
] 0 80 160 260 360
I Off) Time(ms)
( Max. Trip
] 80 140 240 340 440
Time(ms)
Instantaneous
Current setting (A) li=InX... 2 3 4 6 8 10 12 15  Off
Tripping time below 50ms
Ground fault
Pick-up (A)
Accuracy: =10%(lg>0.4In) Ig=InX... 02 03 04 05 06 07 08 1.0 Off
+20%(lg<0.4In)
N It Off 005 01 02 03 04
: tOn 01 02 03 04
Time delay (s) Min. Trip
] 80 160 260 360
@ 1XlIn Time(ms)
(I°t Off) :
Max. Trip
] 80 140 240 340 440
Time(ms)
Earth leakage (Option)
Current setting (A) lan 05 1 2 3 5 10 20 30 Off
Time delay (ms) Alarm 140 230 350 800 950
Accuracy: =15% . Time(ms)
° Trip
) 140 230 350 800
Time(ms)
Note) Earth leakage function is available with ZCT or external CT
PTA(Pre Trip Alarm)
Current setting (A) Ip=1Irx-- 06 065 0.7 075 08 0.85 09 095 1
Time delay (s
y (e p@(1.2x Ip) 1 5 10 15 20 25 30 35 Off
Accuracy: =15%
Oth - Pick-up Time delay(s)
er protection Setting range Step Accuracy Setting range | Step | Accuracy
Under voltage 80V ~ OV_Pick-up 1V | £5%
Over voltage UV_Pick-up ~ 980V 1V | £5% 1.2~40sec
Voltage unbalance | 6% ~ 99% 1% | £2.5% or (**=10%)
R 10~500 kW 1kW | £10%
everse power 0~500 0% 0.2-40s6C
Over power 500~5000 kW 1kW | £10%
0.1sec| *0.1sec
Current unbalance | 6% ~ 99% 1% | £2.5% or (**=10%)
Over 60Hz | UF_Pick-up ~ 65 1Hz | +0.1Hz
frequency 50Hz | UF_Pick-up ~ 55 1Hz | +0.1Hz 1.2~40sec
Under 60Hz | 55Hz ~ OF_Pick-up 1Hz | +0.1Hz
frequency 50Hz | 45Hz ~ OF_Pick-up 1Hz | +0.1Hz
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Trip relays

Susol - Metasol

Operation characteristic

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
1) Setting range in P type and S type: (0.4-0.5-0.6-0.7-0.8-0.9-1.0) X In
2) Setting range in N type and A type: (0.4 ~1.0) XIn
- lu: (0.5-0.6-0.7-0.8-0.9-1.0) X In
- Ir: (0.8-0.83-0.85-0.88-0.9-0.93-0.95-0.98-1.0) X lu
2. Time delay setting knob: tr
- Standard operating time is based on the time of 6 XIr
- Setting range: 0.5-1-2-4-8-12-16-20-Off sec (9 modes)
3. Relay pick-up current
- When current over (1.15) X Ir flows in, relay is picked up.
4. Relay operates basing on the largest load current among R/S/T/N phase.

t

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

—_

. Standard current setting knob: Isd
- Setting range: (1.5-2-3-4-5-6-8-10-Off) X Ir
2. Time delay setting knob: tsd
- Standard operating time is based on the time of 10 Xlr.
- Inverse time (It On ): 0.1-0.2-0.3-0.4 sec
1sd - Definite time (I°t Off): 0.05-0.1-0.2-0.3-0.4 sec
. Relay operates basing on the largest load current among R/S/T/N phase.
. 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.

-
7]
=%
> W

Instantaneous (I)
The function for breaking fault current above the setting value within
the shortest time to protect the circuit from short-circuit.

i
6 5 10
4 @fﬁ 12
=)l
3\ 0 /715

off

. Standard current setting knob: li
e - Setting range: (2-3-4-6-8-10-12-15-Off) X In
. Relay operates basing on the largest load current among R/S/T/N phase.
. Total breaking time is below 50ms.

—_

w N
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Susol - Metasol

Ground Fault (G)

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

—_

. Standard setting current knob: Ig
- Setting range: (0.2-0.3-0.4-0.5-0.6-0.7-0.8-1.0-Off) X In
2. Time delay setting knob: tg
- Inverse time (I’t On): 0.1-0.2-0.3-0.4 sec
- Definite time (I?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
- 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
S — 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 earth-leakage
protection function at the same time)

off /
ground fault
xIn e

Ig

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)

—_

" Eantn Leakage 1 . Standard setting current knob: 1an
t - Setting range: 0.5-1-2-3-4-5-10-20-30-Off (A)
2. Time delay setting knob: 2t
- Trip time: 140-230-350-800 ms
"‘“‘ - Alarm time: 140-230-350-800-950 ms
3. Settings within its alarm range will prevent its breaker from tripping but activating its alarm.
at 4. This function is enabled and can be used only with standard ZCT provided by LS or private
external CT(secondary output 5A) selected by customers.
1 5. 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.

RSTN ¥ Use cautions with earth-leakage current settings
- When using a standard ZCT provided by LS, the setting range is from 0.5 to 30A which is
20T or External 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 (0.5A X 20 = 10A)

¥ 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 400A X 20% =80A
4000A ACB Min. Earth-leakage current 4000A X 20% =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.

ZCT or External
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A type

P type

S type

Measurement function

M
Class. easurement Detailed element Unit Display range Accuracy
element
Line current la,lb,lc +3%
Current Normal current l A 80A~65,535A
Reverse current l2
Line voltage Vab,Vbc,Vca +1%
Phase voltage Va,Vb,Vc 1%
Voltage \ 60~690V
Normal voltage Vi
Reverse voltage | V:
Line-to-line ZVabla, ZVablb, 2 Vablc, +1
Line-to-current ZVabVbc, ZVabVca ) B
Angle 0~360 -
Phase-to-phase «VaVb, ZVaVc +1
Phase-to-current | ZVala, £Vblb, £Vclc +1°
Active power Pa(ab), Pb(bc), Pc(ca), P kW 1kW~99,999kW +3%
Power Reactive power Qa(ab), Qb(bc), Qc(ca), Q kVar 1kVar~99,999Var +3%
Apparent power Sa(ab), Sb(bc), Sc(ca), S kVA 1kVA~99,999kVA +3%
. WHa(ab), WHb(bc), kWh
Active energy 1kWh~9999.99MWh +3%
WHc(ca), WH MWh
. VARHa(ab), VARHb(bc), kVarh
Energy Reactive energy 1kVarh~9999.99MVarh|  £3%
VARHc(ca), VARH Mvarh
Reverse active rWHa(ab), rwWHb(bc), kWh
1kWh ~9999.99MWh +3%
energy rWHc(ca), rwH MWh
Freq. Frequency F Hz 45~65Hz
Power factor | Power factor(PF) | PFa(ab), PFb(bc), PFc(ca), PF +: Lead, -: Lag
Unbalance | Unbalance rate lunalance, Vunbalance % 0.0~100.0
Active power
Peak demand kW 1kW~99999kW
Demand demand
Current demand | Peak demand A 80A~65,535A
Voltage 1st~63th harmonics of
. \ 60~690V
harmonics Va(ab),Vb(bc),Vc(ca)
Harmonics | Current harmonics | 1st~63th harmonics of la,lb,lc A 80A~65,535A
THD, TDD % 0.0~100.0
K-Factor - 0.0~100.0

Voltage module
For 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

Vr Vs Vt Vn

3P4W wiring

Vr Vs Vit

Voltage
module

3P3W wiring
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Initial display

Man machine interface

| Initial display |ﬁ| Measurement display
m

| Setting display |

[ 1HWset | | 2 Relay set 3.Events | | asysinfo | | swRW |

1.0CR

2.0CGR

3. OVR/UVR

4. Unbal

4. Clear All

6. OFR/UFR

7.DO Setup

An example of graphic LCD display
(o |

DIGITAL TRIF AELAY

Ir adjustment
knob

Displayed screen when changing
Ir value into 1.0
(After 3 sec, return to initial display)

Initial display

;\\
2

|

A

5/

anyagon
tg adjustment
knob

Displayed screen when changing
tg value into 0.2
(After 3sec, return to initial display)
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Protection element setting

Initial display Setting display
[
Password input Relay setting display

.

Find adjustment of protection setting current

+ OCR and OCGR's current
setting is basically controlled by
knob's setting values.

* The fine current that cannot
be controlled by knob is
adjustable by using M, INkey.

« Fine adjustment is only
adjustable in the present knob
and next knob's setting range,
when moving knob, the
adjusted data becomes reset
state.

Find adjustment of long-time delay

Select one IDTM characteristic
curve among DT, SIT, VIT and EIT

Find adjustment of short-time delay

Find adjustment of Instantaneous

Protection setting display OVR/UVR setting Relay setting display Unbalance setting

Relay setting display Reverse power setting  Relay setting display Frequency setting

* The setting method of OCGR
is same with OCR?'s, fine
adjustment is available.
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Measurement element display

Load current

Measurement
overview

Voltage/Current
vector diagram

Power and
power factor

Energy

C

Voltage/Current
harmonics

(S type)

C|

}7 }7
}7 }7
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Characteristic curves

Long-time delay (L) 5000

2000
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Short-time delay (S)

5000
2000

1000

500

200

100

50
40

30

20
10

N w Ol

0.4
0.3
0.2

0.1

0.05

0.02
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0.05
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o o -
X Ir
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Characteristic curves

Instantaneous () 100
Ground fault (G)

50
40

30

20

10

0.4
0.3

0.2

0.1

0.05

0.02

0.01
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Characteristic curves

Pre Trip Alarm 500
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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 ZSlI signal to halt upstream breaker’s operation.

. To eliminate a breakdown, trip relay of ACB at accident site activates trip operation

without time delay.

. 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.

. 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.

. ZSI connecting line needs to be Max. 3m.
@ 249
© 739
o Y2 .
71 ZSl input
/ FaultA
4
4
O~ T |zsioutput
) z3
22 .
Q7 ZSl input
J/ Fa;;‘
7
4
o 49— o 7246— o Z4
23 2 z3
O) 229 e e 00 00 O) 726 o) 726
z19 716 716

1) Occurrence of fault A

- Only breaker @ performs instantaneous trip operation.

2) Occurrence of fault B

- Breaker (@ performs instantaneous trip operation,
breaker (O performs trip operation after prearranged delay time
- But if breaker @ did not break the fault normally,
breaker ® performs instantaneous trip operation to protect system.
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Remote reset and digital I/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
- [Z21-Z2] Input: ZSI 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.

(+) \
5 \\
Y Y Y Y .‘5'- ‘g_ £ s Power supply \
! 8| = 3 £
! 1 8 & & 8 \
| Bl A Gl ol s sl S
| I
=0 0 /
RN S S N S :T"' /
A /
f bt /
\L /
Trip relay i
BEENENEE /
I /
Y J /
B A B -, [

) : vy \

44444444
GTD
S/l
LTD

R'I;rligy 8:%3'1 I;h(f:g i:?; Instantaneous | Ground OX?;ﬁd OVR | UVR |rPower |Vunbal| lunbal| OFR | UFR |OPR Note
DO1(524)| @ | O @) @) @) 0|0 @) Ol 0]0|0]O0

fyvpg DO2E34) | O | @ ° ol ololololololo]o]0 |pogammabe
DO3(544) | O | O @) [ ] @) O 10 @) O]0]0]0]0
DO1(524)| @ | X X X

Atype| DO2(534) | X [ ] [ ] X Not available Fixed
DO3(544) | X X X °
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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: 150

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: 150

« Standard: EN 50170 / DIN 19245

Profibus-DP
communication module
(Option)

Communication

e}

SCADA system

e

Modbus/RS-485

Ethernet/TCP/IP

Area

controller

| Profibus-DP
communication
. module (Option)

TCP/IP/Ethernet
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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

—

Fault information display

Password
Initial display Setting display input

m
v!
o
—
v
D 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

- N-phase current ratings: 100%

- Frequency information: 60Hz / 50Hz

- Closing numbers of breaker: CB ON numbers

- Trip relay operating time: OCR ON time

- ON time of breaker: CB ON time

- S/W ver. information

System information display

Password
Initial display Setting display input

M|
V]

.
»
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System block diagram

N
§< ACB Trip

QLo—ow

Input signal(R phase) _CN3-2 CN1-7

Vee/+9V/-9V Vece +5V +24V
CN2-1 i
SR CPU Display MTD
) Output (LED, LCD)
CN2-3 Filter CN2-6
(__CN2-13 Amp. Power PCB | | Main PCB 5
. Ass'y Ass'y utput
Signal CT ChZe
{_CN2-1 CN2-8
Main PCB
CN2-7 Ass’y
CN2-16 .
% No-14 Setting
part
GND 24
CN2-4
& ‘ | Voo RY0 (K1)
Self O————OCN4-2
{} power +24V \O GTD contact
GND+24V RY1 (K2)
Power CT \O——Q0CnN44
g {} Mai? PCB 45V STD/INST contact
Ass'y y RY2 (K3)
-5 O——+——OCN4-6
3 i} ON2-2 v LTD contact
——)CN4-8
> Common contact
Additional source CN4-9 SMPS E
AC/DC 100~250V D> oNa0 ()]
DC 24~60V Power PCB -
ss'y
Q.
S
CON1-1
ZS| output+ terminal
CN1-9 CN1-2
ZS| output- terminal
CN1-10 CN1-3
ZSI |nput+ terminal
CN1-11
ZSI |nput- terminal
CN1-12
CN1-5
CN1-7 Remote reset+ terminal
Earth CN1-6
CN1-8 Remote reset- terminal

Earth leakage+ terminal
Input signal(S phase) CN3-4
CN1-8
Input signal(T phase) CN3-6 Earth leakage- terminal
Input signal(N phase) CN3-8 Test
DC 24V
UBC ) Comm. CON4-1
URXO Main PCB 485+ terminal
Ass’y Power PCB oNes
GND 24V CN3-7/9 Ass’y 485- terminal
AD GND
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