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MCCBs for power distribution

Susol

Electrical characteristics

TE100 TE160 TD100 TD160
Frame size [AF] 100 160 100 160
Rated current, In * A 16~100 100, 125, 160 e 180, 125, 180,
No. of poles 3,4 3,4 2,3,4 1,2, 3,4
Rated operational AC V] 690 690 690 690, 1P; 240
voltage, Ue DC V] 500 500 500 500, 1P:250
Rated impulse withstand voltage, Uimp [kV] 8 8 8 8
Rated insulation voltage, Ui V] 750 750 1000 1000
Rated ultimate short-circuit breaking capacity, Icu S N S N N H L N H L
AC 50/60Hz 200/240V KA] 50 85 50 85 8 | 100 | 200 S%O) (11F220 200
380/415V [KA] 37 50 37 50 50 85 150 50 85 150
440/460V [KA] 25 37 25 37 50 70 130 50 70 130
480/500V [KA] 18 25 18 25 30 50 65 30 50 65
525V [KA] - - - - 22 35 50 22 35 50
660/690V [KA] 6 8 6 8 10 10 10 10 10 10
DC 250V KA] 37 50 37 50 42 | 65 | 100 a2 &l 525) 100
500V/(2poles in series) [KA] 37 50 37 50 42 65 100 42 65 100
Rated service breaking capacity, Ics
AC 50/60Hz 220~525V [%lcy] 100% 100% 100% 100% 100% | 100% | 100% 100% | 100% | 100%
660/690V [KA] - - - - & 5 5 5 5 5
DC [%lcu] 100% 100% 100% 100% 100% | 100% | 100% 100% | 100% | 100%
Rated short-circuit making capacity lcm
AC 50/60Hz 220/240V KA] 105 187 105 187 187 | 220 | 440 |, ,l%s) a 5:21%5) 440
380/415V [KA] 77.7 105 77.7 105 105 187 330 105 187 330
440/460V [KA] 52.5 77.7 52.5 77.7 105 154 286 105 154 286
480/500V [KA] 36 52.5 36 52.5 63 105 143 63 105 143
525V [KA] - - - - 46 74 105 46 74 105
660/690V [KA] 9.2 13.6 9.2 13.6 17 17 17 17 17 17
Category of utilization A A A A
Isolation behavior [ ] [ ] [ ] [
Trip unit (release)
Thermal-Magnetic
o fixed-thermal, fixed-magnetic FTU () [ (] (]
® adjustable-thermal, fixed-magnetic FMU [ ] [ ] [ J [
® adjustable-thermal, adjustable-magnetic ATU - - - -
© magnetic only MTU = - - -
Electronic
o LS| ETS - - - -
o LS| ETM - - - -
Option | Earth-fault protection, Ig - - - -
Zone selective interlocking, ZSI - - - -
Ammeter - - - -
Communication - - = -
Earth-leakage protection module - - - -
Connection fixed front-connection o (] [ J [
rear-connection [ ] [ ] [ o+
plug-in front-connection = - [ @
rear-connection - - [ o+
Life cycle *** | Mechanical [operations] 25000 25000 25000 25000
Electrical @ 415V AC [operations] 10000 10000 10000 10000
Basic dimensions, WxHxD | 1-pole [mm] = - - 35x140x86
(front connection) 3-pole [mm] 76x130x 82 76x130x82 90x 140 x 86 90x140x 86
4-pole [mm] 101 x130x82 101x130x82 120 x 140 x 86 120x140x 86
Weight 1-pole [ka] - - - 0.57
(front connection) 3-pole [kg] 1.05 1.05 1.5 1.5
4-pole [kg] 1.35 1.35 1.8 1.8
Reference standard IEC60947-2 IEC60947-2 IEC60947-2 IEC60947-2

% Breaking capacity at 660/690V is for your reference. (not certified)  * 2 pole MCCB in 3pole frame size ~ *** Life cycle means not guarantee but limitation
+ Applicable to MCCBs equipped with FTU, FMU, ATU ** Not applicable to 1pole (Quality guarantee: On/Off frequency on the basis of IEC60947-2
within the term of guarantee.)
A-2-1
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TS100 TS160 TS250 TS400 TS630 TS800
100 160 250 400 630 800
40, 50, 63, 80, 100 (100)*, 125, 160 125, 160, 200, 250 300, 400 500, 630 500, 630
2,34 2,3,4 2,3,4 2,34 2,3,4 2',3,4
690 690 690 690 690 690
500 500 500 500 500 500
8 8 8 8 8 8
1000 1000 1000 1000 1000 1000
N H L N H L N H L N H L N H L N H L
100 | 120 | 200 100 | 120 | 200 100 | 120 | 200 100 | 120 | 200 100 | 120 | 200 100 | 120 | 200
50 | 8 | 150 50 | 85 | 150 50 | 8 | 150 65 | 85 | 150 65 | 85 | 150 65 | 100 | 150
50 | 70 | 1380 50 | 70 | 130 50 | 70 | 130 65 | 8 | 130 65 | 8 | 130 65 | 100 | 130
42 | 65 | 8 42 | 65 | 8 42 | 65 | 8 42 | 65 | 8 42 | 65 | 8 42 | 8 | 100
22 | 3 | 50 22 | 3 | 50 22 | 3 | 50 22 | 3 | 50 22 | 3 | 50 22 | 35 | 50
10 [ 10 10 10 10 [ 10 10 10 [ 10 10 | 20 | 8 10 | 20 | 8 10 | 20 [ 35
5 | 8 | 100 50 | 8 | 100 50 | 8 | 100 50 | 8 | 100 50 | 8 | 100 50 | 85 | 100
50 | 8 | 100 50 | 8 | 100 50 | 8 | 100 50 | 85 | 100 50 | 8 | 100 50 | 85 | 100
100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100%
5 5 5 5 5 5 5 5 5 10 12 12 10 [ 12 12 10 | 20 [ 20
100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100% 100% | 100% | 100%
220 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 264 | 440 220 | 264 | 440
105 | 187 | 330 105 | 187 | 330 105 | 187 | 330 143 | 187 | 330 143 | 187 | 330 143 | 220 | 330
105 | 154 | 286 105 | 154 | 286 105 | 154 | 286 143 | 187 | 286 143 | 187 | 286 143 | 220 | 286
88 | 143 | 187 88 | 143 | 187 88 | 143 | 187 88 | 143 | 187 88 | 143 | 187 88 | 187 | 220
46 | 74 | 105 46 | 74 | 105 46 | 74 | 105 46 | 74 | 105 46 | 74 | 105 46 | 74 | 105
17 17 17 17 17 17 17 | 17 177 17 | 40 [ 74 17 | 40 | 74 17 | 40 | 74
A A A A A A
° ° ° ° ° °
° o o o o °
° ° ° ° ° °
- ° ° o o °
° ° ° ° ° o
° ° ° ° ° °
- - - ° o °
- - - ° o o
- - - ° o °
- - - ° o °
- - - ° ° °
- - - ° ° o
° ° ° ° ° °
° o ° ° o o
° ° ° ° ° °
° ° ° ° o o
25000 25000 25000 20000 20000 10000
10000 10000 10000 10000 6000 3000
105x 160 x 86 105x160x 86 105x160x86 140%x260x 110 140%260%110 210x320x135
140x 160 x 86 140x 16086 140x160x86 186.5x260x110 186.5x260x 110 280x320x 135
2 2 2 54 5.4 15.1
26 26 26 72 7.2 19.6
IEC60947-2 IEC60947-2 IEC60947-2 IEC60947-2 IEC60947-2 IEC60947-2

% The trip unit ATU is available from 125A
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Thermal magnetic trip units
Overview
Susol series circuit breakers can be installed with thermal magnetic trip units.
And, there are two kinds of trip units according to way of installation as follows.
« Built-in trip units for TE and TD series upto 160A
- Interchangeable trip units for TS series upto 800A
Function
Protection of power distribution
« Overload protection: Thermal protection with a fixed or adjustable threshold
- Short-circuit protection: Magnetic protection with a fixed or adjustable pick-up
« Protection of the fourth pole
4P3T type (neutral unprotected)
4P4T type 50% (neutral protection at 0.5 X In)
4P4T type 100% (neutral protection at 1 Xx1In)
Operation
Trip bar Thermal magnetic types
« Time-Delay operation
An overcurrent heats and warps the bimetal to actuate the trip
bar by the bimetal characteristic.
« Instantaneous operation
L ! If the overcurrent is excessive, the armature is attracted and
o I| i I the trip bar actuated by electromagnetic force.
! | | - &
Bimetal Armature
Ratings
Ratings(A) Thermal magnetic trip units(FTU/FMU/ATU) TE100 to TS800
at40'c In 16 | 20 | 25 | 32 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 300 | 400 | 500 | 630 | 800
TE100 ([ J ([ J [ ] [ ] [ J [ J [ J [ J [ J - - - - - - - - -
TD100 [ J ([ J [ J [ J [ J [ J ([ J [ J [ J - - - - - - - - -
TE160 - - - - - - - - [ J [ J ([ J - - - - - - -
TD160 - - - - - - - - [ J [ J ([ J - - - - - - -
TS100 - - - - [ J [ J ([ [ [ J - - - - - - - - -
TS160 - - - - - - - - [ J [ J [ J - - - - - - -
TS250 - - - - - - - - - [ ] [ J ([ J [ J - - - - -
TS400 - - - - - - - - - - - - - o () - - -
TS630 - - - - - - - - - - - - - - - ® [ ) -
TS800 - - - - - - - - - - - - - - - - - [}

Note) Rated current 700A is available for TS800FTU.
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Thermal magnetic trip units
Overview

Characteristics

Fixed thermal, fixed magnetic trip units

FTU
+ Fixed thermal
16A ... 800A rated currents \ 250A

- Fixed magnetic | li=2500A 439I;C

400A ... 8000A tripping currents
+ Applicable to TE100 ... TS800 frames

Adjustable thermal, fixed magnetic trip units

FMU
« Adjustable thermal

16A ... 800A rated currents 09

Adjustable : 0.8~1xIn . @1 2500 ZE%A
+ Fixed magnetic L1 3P

Ir (xIn)

400A ... 8000A tripping currents
« Applicable to TE100 ... TS800 frames

Adjustable thermal, adjustable magnetic trip units

ATU
« Adjustable thermal
100A ... 800A rated currents ATU 09 .
Adjustable : 0.8~1x1In \ 250A
« Adjustable magnetic 0‘8@1 L 6@’; 4{9PC
500A ... 8000A tripping currents I () [ X1

Adjustable : 5~10XIn
« Applicable to TS160 ... TS800 frames

LSYELECTRIC A‘ 2‘ 4
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Thermal magnetic trip units

FTU, FMU for TE100, TD100, TE160, TD160

Configuration

TE100 FTU, TD100 FTU, TE160 FTU, TD160 FTU
- Fixed thermal & magnetic trip unit

\i li=1600A 190%6\

ir I'i 3P

TE100 FMU, TD100 FMU, TE160 FMU, TD160 FMU
- Adjustable thermal & fixed magnetic trip unit

@- \ li=1600A 1§O%A
(xIn) 3P

Ir li

Catalogue numbering system

TD160 FMU

Trip unit identification

Ratings (A), In at 40C

Number of pole

Short circuit protection (magnetic)
Setting current, li

Overload protection (thermal)
Setting current, Ir

TE100 FTU, TD100 FTU,
TE160 FTU, TD160 FTU

t
| 0.9

0.8@ 1

Ir (XIn)

Trip unit function

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

MCCB frame type

- TE100 : TE100N, TE100H, TE100L
- TD100 : TD100N, TD100H, TD100L
- TE160 : TE160N, TE160H, TE160L
- TD160 : TD160N, TD160H, TD160L
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Thermal magnetic trip units
FTU, FMU for TE100, TD100, TE160, TD160

Characteristics

Rating(A) |at40C In| 16 | 20 | 25 | 32 | 40 | 50 | 63 | 8 | 100 | 125 | 160
TE/TDIO| © | ®© | © | @ | @ | © | @ | @ | @ - -
TE/TD160 | - - - - - - - - o | o °

Current setting(A)  Ir
FTU Fixed
FMU Adjustable 0.8, 0.9, 1xIn (3 settings)

Current setting(A) i
FTU Fixed 400A Fixed 10xIn
FMU Fixed 400A Fixed 10xIn

4P3T Neutral No protection
4PAT Neutral protection (100% Ir)

Setting details

Thermal overload protection

TE/TD100FTU Fixed 16 20 25 32 40 50 63 80 100 - -
TE/TD100FMU 0.8 12.8 16 20 25.6 32 40 50.4 64 80 - -
0.9 14.4 18 225 28.8 36 45 56.7 72 90 - -
1 16 20 25 32 40 50 63 80 100 - -
TE/TD160FTU Fixed - - - - - - - - 100 125 160
TE/TD160FMU 0.8 - - - - - - - - 80 100 128
0.9 - - - - - - - - 90 112.5 144
1 - - - - - - - - 100 125 160

Magnetic short-circuit protection

TE/TD100FTU Fixed Inx10 400 | 400 | 400 | 400 | 400 | 500 | 630 | 800 | 1000 | - -
TE/TD100FMU 0.8xIn Fixed Inx10 400 | 400 | 400 | 400 | 400 | 500 | 630 | 800 | 1000 | - -
0.9xIn Fixed Inx10 400 | 400 | 400 | 400 | 400 | 500 | 630 | 800 | 1000 | - -
1.0xIn Fixed Inx10 400 | 400 | 400 | 400 | 400 | 500 | 630 | 800 | 1000 | - -
TE/TD160FTU Fixed Inx10 - - - - - - - - | 1000 | 1250 | 1600
TE/TD160FMU 0.8xIn Fixed Inx10 - - - - - - - - | 1000 | 1250 | 1600
0.9xIn Fixed Inx10 - - - - - - - - | 1000 | 1250 | 1600
1.0xIn Fixed Inx10 - - - - - - - - | 1000 | 1250 | 1600

LSELECTRIC A' 2' 6
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Thermal magnetic trip units
FTU, FMU for TS100, TS160, TS250
ATU for TS160, TS250

Configuration

Trip unit identification

Ratings (A), In at 40C

Number of pole

Short circuit protection (magnetic)
Setting current, li

Overload protection (thermal)
Setting current, Ir

- Fixed thermal fixed magnetic trip unit TS250 FMU

k li=2500A l }verload pr:l:ction
= I

Ir (XIn)

TS100 FMU, TS160 FMU, TS250 FMU
- Adjustable thermal fixed magnetic trip unit —

i=2500A TS160 ATU, TS250 ATU

il Short circuit protection
lya"“"ﬁ.g

) 08 @ 1
TS160 ATU, TS250 ATU Ir (xin)

- Adjustable thermal adjustable magnetic trip unit e

7,8
6. 9
T 5 10

li (xIn)

A-2-7



MCCBs for power distribution

| Susol

Thermal magnetic trip units
FTU, FMU for TS100, TS160, TS250
ATU for TS160, TS250

Characteristics
Thermal Magnetic trip units(FTU/FMU/ATU) ... TS100 to TS250

Rating(A) | at40C In| 40 50 63 80 100 125 160 200 250
TS100 ° ° ° ° ° - - - -
TS160 - - - - ° ° ° - -
TS250 - - - - - ° ° ° °

Overload protection(thermal)
Current setting(A)  Ir

FTU Fixed
FMU Adjustable 0.8 toXIn
ATU Adjustable 0.8 toXIn

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

FTU Fixed 10X 1In

FMU Fixed 10X 1In

ATU Adjustable 5, 6, 7, 8, 9, 10X In (6 settings)
Protection of N pole

4P3T Neutral No protection

4P4T Neutral protection (100% Ir)

Catalogue numbering system

TS250 FTU

Trip unit function

- FTU: Fixed thermal, fixed magnetic unit

MCCB frame type

- TS100: TS100N, TS100H, TS100L
- TS160: TS160N, TS160H, TS160L
- TS250: TS250N, TS250H, TS250L

TS250 EMU

Trip unit function
- FMU: Adjustable thermal, fixed magnetic unit

MCCB frame type

- TS100: TS100N, TS100H, TS100L
- TS160: TS160N, TS160H, TS160L
- TS250: TS250N, TS250H, TS250L

TS250 ATU

Trip unit function

- ATU: Adjustable thermal, adjustable magnetic unit

MCCB frame type

- TS160: TS160N, TS160H, TS160L
- TS250: TS250N, TS250H, TS250L

The trip unit ATU is available from 125A

LSVELECTRIC A‘ 2 - 8
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Thermal magnetic trip units
FTU, FMU for TS100, TS160, TS250
ATU for TS160, TS250
Setting details
Thermal overload protection
Trip unit type Setting Trip unit rating, In (A)
Ir 40 50 63 80 100 125 160 200 250
TS100FTU Fixed 40 50 63 80 100 - - - -
0.8XIn 32 40 50 64 80 - - - -
TS100FMU 0.9%In 36 45 57 72 90 - - - -
1.0XIn 40 50 63 80 100 - - - -
TS160FTU Fixed - - - - 100 125 160 - -
0.8xIn - - - - 80 100 128 - -
TS160FMU 0.9%In - - - - 90 113 144 - -
1.0xIn - - - - 100 125 160 - -
0.8XIn - - - - - 100 128 - -
TS160ATU 0.9%In - - - - - 113 144 - -
1.0xIn - - - - - 125 160 - -
TS250FTU Fixed - - - - - 125 160 200 250
0.8xIn - - - - - 100 128 160 200
TS250FMU 0.9X%In - - - - - 113 144 180 225
1.0X1In - - - - - 125 160 200 250
0.8xIn - - - - - 100 128 160 200
TS250ATU 0.9X%In - - - - - 113 144 180 225
1.0XIn - - - - - 125 160 200 250

A-2-9
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Thermal magnetic trip units
FTU, FMU for TS100, TS160, TS250
ATU for TS160, TS250
Setting details
Magnetic short-circuit protection
Trip unit type Setting Setting Trip unit rating, In (A)
current, Ir current, li 40 50 63 80 100 125 160 200 250
TS100FTU Fixed Inx10 400 500 630 800 1000 - - - -
0.8XIn Fixed Inx10 400 500 630 800 1000 - - - -
TS100FMU 0.9X%In Fixed Inx10 400 500 630 800 1000 - - - -
1.0XIn Fixed Inx10 400 500 630 800 1000 - - - -
TS160FTU Fixed Inx10 - - - - 1000 1250 1600
0.8X%In Fixed Inx10 - - - - 1000 1250 1600 - -
TS160FMU 0.9X%In Fixed Inx10 - - - - 1000 1250 1600 - -
1.0XIn Fixed Inx10 - - - - 1000 1250 1600 - -
Inx5 - - - - - 625 800 - -
InX6 - - - - - 750 960 - -
) InX7 - - - - - 875 1120 - -
0.8XxIn | Adjustable Inx8 ) ) ) ) ) 1000 1280 ) )
Inx9 - - - - - 1125 1440 - -
Inx10 - - - - - 1250 1600 - -
Inx5 - - - - - 625 800 - -
InX6 - - - - - 750 960 - -
. Inx7 - - - - - 875 1120 - -
TS160ATU 0.9%XIn | Adjustable Inx8 ) ) ) ) ) 1000 1280 ) )
Inx9 - - - - - 1125 1440 - -
Inx10 - - - - - 1250 1600 - -
Inx5 - - - - - 625 800 - -
Inx6 - - - - - 750 960 - -
. Inx7 - - - - - 875 1120 - -
1.0xIn | Adjustable Inx8 ) ) ) ) ) 1000 1280 ) )
Inx9 - - - - - 1125 1440 - -
Inx10 - - - - - 1250 1600 - -
TS250FTU Fixed Inx10 - - - - - 1250 1600 2000 2500
0.8XIn Fixed Inx10 - - - - - 1250 1600 2000 2500
TS250FMU 0.9%In Fixed Inx10 - - - - - 1250 1600 2000 2500
1.0xIn Fixed Inx10 - - - - - 1250 1600 2000 2500
Inx5 - - - - - 625 800 1000 1250
InX6 - - - - - 750 960 1200 1500
. Inx7 - - - - - 875 | 1120 | 1400 | 1750
08xIn | Adustable |\ g | . - - - - | 1000 | 1280 | 1600 | 2000
Inx9 - - - - - 1125 1440 1800 2250
Inx10 - - - - - 1250 1600 2000 2500
InX5 - - - - - 625 800 1000 1250
InX6 - - - - - 750 960 1200 1500
) Inx7 - - - - - 875 | 1120 | 1400 | 1750
TS250ATU 0.9%In | Adjustable Inx8 ) ) ) . ) 1000 1280 1600 2000
Inx9 - - - - - 1125 1440 1800 2250
Inx10 - - - - - 1250 1600 2000 2500
Inx5 - - - - - 625 800 1000 1250
InX6 - - - - - 750 960 1200 1500
) Inx7 - - - - - 875 | 1120 | 1400 | 1750
1.0xIn- | Adjustable | g - - - - | 1000 | 1280 | 1600 | 2000
Inx9 - - - - - 1125 1440 1800 2250
Inx10 - - - - - 1250 1600 2000 2500

LSELECTRIC A‘2‘1 O
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Thermal magnetic trip units
FTU, FMU, ATU for TS400, TS630

Configuration

TS400 FTU, TS630 FTU
- Fixed thermal fixed magnetic trip unit

fooooooooooooooooODnOOOnOOONOOODOOOODOOO00N0G

b li=6300A 6430%A

Ir i 3P

TS400 FMU, TS630 FMU
- Adjustable thermal fixed magnetic trip unit

FMU foooooooooooonooooooooooOOONOOOOnOOOnOOO0nOn0D

08 é 1 b [i=6300A 6‘%%A

I (XIn) Ir i 3P

TS400 ATU, TS630 ATU
- Adjustable thermal adjustable magnetic trip unit

foooooooooooonooooooooooOOONOOOOnOOOnOOO0nOn0D

3P

FAN

Ir i li (XIn)

Trip unit identification

Ratings (A), In at 40C
Number of pole

Short circuit protection (magnetic)
Setting current, li

Overload protection (thermal)
Setting current, Ir

TS400 FMU, TS630 FMU

0.9
F‘ Ir (.xln)

TS400 ATU, TS630 ATU

D

Ir ( ><In)

t

1i (XIn)
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Thermal magnetic trip units
FTU, FMU, ATU for TS400, TS630

Characteristics
Thermal Magnetic trip units(FTU/FMU/ATU) ... TS400 to TS630
Rating(A) at 40C  In 300 400 500 630
TS400 ([ [ - -
TS630 - - () ()

Overload protection(thermal)
Current setting(A)  Ir

FTU In=Ir (Fixed)

FMU Adjustable 0.8, 0.9, 1XIn (3 settings)

ATU Adjustable 0.8, 0.9, 1xIn (3 settings)
Short - circuit protection(magnetic)
Current setting(A) i

FTU Fixed 10x1In

FMU Fixed 10X 1In

ATU Adjustable 5, 6, 7, 8, 9,10 X In(6 settings)

Protection of N pole
4P3T Neutral No protection
4P4T Neutral protection (100% Ir)

Catalogue numbering system

TS630 ATU

Trip unit function

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

MCCB frame type

- TS400 : TS400N, TS400H, TS400L
- TS630 : TS630N, TS630H, TS630L

LSELECTRIC A‘2‘1 2
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Thermal magnetic trip units
FTU, FMU, ATU for TS400, TS630

Setting details

Thermal overload protection

Trip unit type Setting Trip unit rating, In (A)
Ir 300 400 500 630
TS400FTU Fixed 300 400
0.8 240 320
TS400FMU 0.9 270 360
1 300 400
0.8 240 320
TS400ATU 0.9 270 360
1 300 400 - -
TS630FTU Fixed 500 630
0.8 400 504
TS630FMU 0.9 - 450 567
1 - 500 630
0.8 - 400 504
TS630ATU 0.9 - 450 567
1 - - 500 630
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Thermal magnetic trip units
FTU, FMU, ATU for TS400, TS630
Setting details
Magnetic short-circuit protection
Trip unit type Setting Setting Trip unit rating, In (A)
current, Ir current, li 300 400 500 630
TS400FTU Fixed Inx10 3000 4000 - -
0.8XIn Fixed Inx10 3000 4000 - -
TS400FMU 0.9%In Fixed Inx10 3000 4000 - -
1.0XIn Fixed Inx10 3000 4000 - -
Inx5 1500 2000 - -
Inx6 1800 2400 - -
. Inx7 2100 2800 - -
0.8XIn Adjustable Inx8 2400 3200 ) _
Inx9 2700 3600 - -
Inx10 3000 4000 - -
InX5 1500 2000 - -
InX6 1800 2400 - -
) Inx7 2100 2800 - -
TS400ATU 0.9X%In Adjustable Inx8 2400 3200 _ )
InX9 2700 3600 - -
Inx10 3000 4000 - -
InX5 1500 2000 - -
InX6 1800 2400 - -
) Inx7 2100 2800 - -
1.0xIn Adjustable Inx8 2400 3000 ) )
Inx9 2700 3600 - -
InX10 3000 4000 - -
TS630FTU Fixed InX10 - - 5000 6300
0.8xIn Fixed Inx10 - - 5000 6300
TS630FMU 0.9%In Fixed Inx10 - - 5000 6300
1.0xIn Fixed Inx10 - - 5000 6300
Inx5 - - 2500 3150
InX6 - - 3000 3780
) Inx7 - - 3500 4410
0.8XIn Adjustable Inx8 ) ) 4000 5040
Inx9 - - 4500 5670
Inx10 - - 5000 6300
Inx5 - - 2500 3150
InX6 - - 3000 3780
) Inx7 - - 3500 4410
TS630ATU 0.9%In Adjustable Inx8 ) . 4000 5040
Inx9 - - 4500 5670
Inx10 - - 5000 6300
Inx5 - - 2500 3150
InX6 - - 3000 3780
) Inx7 - - 3500 4410
1.0XIn Adjustable Inx8 ) . 4000 5040
Inx9 - - 4500 5670
Inx10 - - 5000 6300

LSELECTRIC A‘2‘1 4
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Thermal magnetic trip units
FTU, FMU, ATU for TS800

Configuration

Trip unit identification

Ratings (A), In at 40C

Number of pole

Short circuit protection (magnetic)
Setting current, li

Overload protection (thermal)
Setting current, Ir

TS800 FTU
- Fixed thermal fixed magnetic trip unit TS800 FMU
FTU (000000000o0OO00OODDDDODOOOOOD00DDDDODEDDDO000000D A 09
\ 800A L wd
[i=B000A 40°C 1 .
o 3P Ir (XIn)
TS800 FMU
- Adjustable thermal fixed magnetic trip unit
FMU 000000000000000000000000000000000000000000000000 cor '
i 800A
048@1 \; li=8000A 40 TS800 ATU
Ir (XIn) Ir i 3P t 0.9
TS800 ATU l °'8‘@‘
- Adjustable thermal adjustable magnetic trip unit I7 (¢4}
ATU (00000DoDoOODODDODD0DDDODD0ODODOOOOOOOOOOOOOOOOOOND . =
9
o " 800A & 5 10
0.8 @ 1 \‘; 6 @ 9 40°C li (XIn)
5 10

3P 0 Ir li

Ir (XIn) Ir i li (X In)

Catalogue numbering system

TS800 ATU

Trip unit function

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

MCCB frame type
- TS800 : TS800N, TS800H, TS800L
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Thermal magnetic trip units
FTU, FMU, ATU for TS800

Characteristics
Thermal Magnetic trip units(FTU/FMU/ATU) ... TS800 Short - circuit protection(magnetic)
Rating(A) at 40C  In 800 Current setting(A) i
| TS800 ° FTU Fixed 10xIn
FMU Fixed 10XIn
Overload protection(thermal) ATU Adjustable 5,6, 7, 8,9, 10x I 6 settings)
Current setting(A)  Ir
FTU Fixed Protection of N pole
FMU Adjustable 0.8, 0.9,1XIn (3 settings) 4P3T Neutral No protection
ATU Adjustable 0.8, 0.9,1xIn (3 settings) 4P4T Neutral protection (100% Ir)
Setting details
Thermal overload protection
Trip unit type Setting Trip unit rating, In (A)
Ir 800
TS800FTU Fixed 800
0.8 640
TS800FMU 0.9 720
1 800
0.8 640
TS800ATU 0.9 720
1 800
Magnetic short-circuit protection
Trip unit type Setting Setting Trip unit rating, In (A)
current, Ir current, li 800
TS800FTU Fixed Inx10 8000
0.8XIn Fixed Inx10 8000
TS800FMU 0.9%In Fixed Inx10 8000
1.0x1In Fixed Inx10 8000
Inx5 4000
Inx6 4800
) Inx7 5600
0.8XIn Adjustable
Inx8 6400
Inx9 7200
Inx10 8000
Inx5 4000
Inx6 4800
TSB00ATU 0.9xIn Adjustable Inx7 5600
Inx8 6400
Inx9 7200
Inx10 8000
Inx5 4000
Inx6 4800
) Inx7 5600
1.0x1In Adjustable
Inx8 6400
Inx9 7200
Inx10 8000
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Overview of electronic trip units (Standard type)
Types: ETS23, ETS33, ETS43
3 frame size of circuit breaker: 250AF, 630AF, 800AF
The Trip units can be mounted on circuit breakers of N, H and L type from TS100 to TS800.
Test connector for trip unit (AC/DC 30mA ~ AC/DC 100mA)
Protection
« Overload protection
« Short-circuit protection
Ratings
Trip units
ETS23 ETS33 ETS43
Rated 40 [ o [ - = -
current, 80 [ [ ] [ - = -
In (A) 160 - ° ° ° ° -
250 = - [ J [ (] -
400 - - - o ° -
630 o - o - [ ] [
800 - - - - - °
Applicable to TS100 N/H/L TS160 N/H/L TS250 N/H/L TS400 N/H/L TS630 N/H/L TS800 N/H/L
Current setting, Ir(A)
ETS 16 32 40 64 80 100 160 250 320 400 630 800
ETS23 for TS100N/H/L
ETS23 for TS160N/H/L
ETS23 for TS250N/H/L
ETS33 for TS400N/H/L
ETS33 for TS630N/H/L
ETS43 for TS800N/H/L

Setting values

Overload protection (long time)
0.4, 0.45, 0.5, 0.55, 0.6, 0.65, 0.7, 0.75, 0.8, 0.85, 0.9, 0.95, 1.0XIn,

Setting current (A), Ir .
13 setting

Tripping time (s) Fixed at 6 XIr , tolerance +20%

Short-circuit protection (short time)
Tripping threshold (A), Isd | adjustable 1.5, 2, 3, 4, 5, 6, 7, 8, 10XIr, 9 setting, tolerance +15%

Time delay (ms) adjustable 50, 100, 200, 300, 4 setting, tolerance +20%

Short circuit protection (Instantaneous)
Tripping threshold (A), li ‘ Fixed at 11 XIn
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(@ Adjustable rated current
setting (Ir)

(@ Adjustable short time
delay current setting (Isd)

@ Adjustable time delay
setting (tsd)

@ Alarm LED
90% Ir: ON,
105% Ir or more: ON-OFF

(® Test connector

Overview of electronic trip units (Standard type)

ETS23 for TS100/TS160/TS250

@ @ @ ®

b s 4 R pdlam @Il 3 ETs23 In 250A
5 9 3 7 2
: 2 8 L\_L A
4 10 45 0 tsdbi- XS g5 /3
Ir(xIn) Isd(xIr) Ir Isd tsd ®

ETS33 for TS400/TS630

® ) In 630A
®
ETS43 for TS800
® ) @
ETS43
® In 800A
®
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Electronic trip units (Standard)
ETS23 for TS100, TS160, TS250

Configuration
Electronic type, ETS23 for MCCBs TS100, TS160, TS250

6 8
Overload protection
° 'g (long time)

tr 4 1,

Ir(X1n)

0
td 4 5 6

3 7 Short circuit protection
2 8 (short time)

15 10
Isd(X1r)

delay

.05
tsd(s)

|1

Indication of alarm
Load: not less than 90% Ir » LED ON
Load: not less than 105% Ir # LED flickering

Trip unit identification
Trip unit rating, In

Test connector

Short time tripping delay

Short circuit protection (short time)

Overload protection (long time)

0.4,0.45, 0.5, 0.55, 0.6, 0.65, 0.7,

Setting current (A), Ir | 0.75,0.8,0.85,0.9, 0.95, 1.0xIn

13 settings

Isd li Ilcu 1

Ir
I B
| ;
tsd 2 Short time tripping  * Overload protection (long time)
tsd p— I— — ! 3
]
Ir

Tripping time (s) Fixed at 6 xIr , tolerance +20%

Short-circuit protection (short time)

Tripping threshold (A), 15,2,3,4,5,6,7,8, 10xIr

(Isd) 9 settings, tolerance +15%

Time delay setting time (ms) 50 100 200 300 4 settings
(tsd) operation time (ms) | 30<t<70 | 70<t<140 | 140<t<240 | 240<t<350

Short circuit protection (Instantaneous)
Tripping threshold (A), li ‘ Fixed at 11 XIn

Catalogue numbering system

ETS 23 [n250A

Trip unit frame

- 23 for TS100, TS160, TS250
- 33 for TS400, TS630
- 43 for TS800

Rated current, In
- 40, 80A for TS100

- 40, 80, 160A for TS160
- 40, 80, 160, 250A for TS250

Trip unit function

- ETS: Standard electronic trip unit
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Electronic trip units (Standard)
ETS23 for TS100, TS160, TS250
Current setting, Ir (A)
Standard electronic trip unit, ETS23
16 | s2 | 40 | e4 | 8 | 100 | 160 | 250 | 320 | 400 | 630 | 800
Trip unit
for TS100
for TS160
for TS250
Setting details
Overload protection (long time)
o7, Circuit breakers TS100 TS160 TS250
s -9 Trip unit rating, In(A) 40 80 40 80 160 40 80 160 250
:, —l\ Setting value Overload protection setting current Ir = Setting value (0.4~1) X In
W 0.4 16 32 16 32 64 16 32 64 100
| ﬁ 0.45 18 36 18 36 72 18 36 72 113
| » 0.5 20 40 20 40 80 20 40 80 125
. ’_ 0.55 22 44 2 44 88 22 44 88 138
|_4__EI_ 0.6 24 48 24 48 96 24 48 96 150
0.65 26 52 26 52 104 26 52 104 163
0.7 28 56 28 56 112 28 56 112 175
0.75 30 60 30 60 120 30 60 120 188
0.8 32 64 32 64 128 32 64 128 200
0.85 34 68 34 68 136 34 68 136 213
0.9 36 72 36 72 144 36 72 144 225
0.95 38 76 38 76 152 38 76 152 238
1 40 80 40 80 160 40 80 160 250
Long time tripping delay, td (sec)
:, ; S Fixed at 6 xIr
N ripping time (5) tolerance +20%
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Electronic trip units (Standard)
ETS23 for TS100, TS160, TS250

Setting details

Short-circuit protection (short time)

Y Circuit breakers TS100 TS160 TS250

Z; Trip unit rating, In(A) 40 80 40 80 160 40 80 160 250
. —i\ J Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir

| ﬁ 0.4 24 48 24 48 96 24 48 96 150
| 0.45 27 54 27 54 108 27 54 108 169
N J o !_..d 0.5 30 60 30 60 120 30 60 120 188
| I 0.55 33 66 33 66 132 33 66 132 206
T om0 & 0.6 36 72 36 72 144 36 72 144 225
0.65 39 78 39 78 156 39 78 156 244
0.7 1.5 42 84 42 84 168 42 84 168 263
0.75 45 90 45 90 180 45 90 180 281
0.8 48 96 48 96 192 48 96 192 300
0.85 51 102 51 102 204 51 102 204 319
0.9 54 108 54 108 216 54 108 216 338
0.95 57 114 57 114 228 57 114 228 356
1 60 120 60 120 240 60 120 240 375
0.4 32 64 32 64 128 32 64 128 200
0.45 36 72 36 72 144 36 72 144 225
0.5 40 80 40 80 160 40 80 160 250
0.55 44 88 44 88 176 44 88 176 275
0.6 48 96 48 96 192 48 96 192 300
0.65 52 104 52 104 208 52 104 208 325
0.7 2 56 112 56 112 224 56 112 224 350
0.75 60 120 60 120 240 60 120 240 375
0.8 64 128 64 128 256 64 128 256 400
0.85 68 136 68 136 272 68 136 272 425
0.9 72 144 72 144 288 72 144 288 450
0.95 76 152 76 152 304 76 152 304 475
1 80 160 80 160 320 80 160 320 500
0.4 48 96 48 96 192 48 96 192 300
0.45 54 108 54 108 216 54 108 216 338
0.5 60 120 60 120 240 60 120 240 375
0.55 66 132 66 132 264 66 132 264 413
0.6 72 144 72 144 288 72 144 288 450
0.65 78 156 78 156 312 78 156 312 488
0.7 3 84 168 84 168 336 84 168 336 525
0.75 90 180 90 180 360 90 180 360 563
0.8 96 192 96 192 384 96 192 384 600
0.85 102 204 102 204 408 102 204 408 638
0.9 108 216 108 216 432 108 216 432 675
0.95 114 228 114 228 456 114 228 456 713
1 120 240 120 240 480 120 240 480 750
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Electronic trip units (Standard)
ETS23 for TS100, TS160, TS250
V5. Circuit breakers TS100 TS160 TS250
ZZ Trip unit rating, In(A) 40 80 40 80 160 40 80 160 250
v —i\ J Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir
| ﬁ 0.4 64 128 64 128 256 64 128 256 400
| 0.45 72 144 72 144 288 72 144 288 450
~ _| - '_M 0.5 80 160 80 160 320 80 160 320 500
| I 0.55 88 176 88 176 352 88 176 352 550
P E——— 0.6 96 192 96 192 384 96 192 384 600
0.65 104 208 104 208 416 104 208 416 650
0.7 4 112 224 112 224 448 112 224 448 700
0.75 120 240 120 240 480 120 240 480 750
0.8 128 256 128 256 512 128 256 512 800
0.85 136 272 136 272 544 136 272 544 850
0.9 144 288 144 288 576 144 288 576 900
0.95 152 304 152 304 608 152 304 608 950
1 160 320 160 320 640 160 320 640 1000
0.4 80 160 80 160 320 80 160 320 500
0.45 90 180 90 180 360 90 180 360 563
0.5 100 200 100 200 400 100 200 400 625
0.55 110 220 110 220 440 110 220 440 688
0.6 120 240 120 240 480 120 240 480 750
0.65 130 260 130 260 520 130 260 520 813
0.7 5 140 280 140 280 560 140 280 560 875
0.75 150 300 150 300 600 150 300 600 938
0.8 160 320 160 320 640 160 320 640 1000
0.85 170 340 170 340 680 170 340 680 1063
0.9 180 360 180 360 720 180 360 720 1125
0.95 190 380 190 380 760 190 380 760 1188
1 200 400 200 400 800 200 400 800 1250
0.4 96 192 96 192 384 96 192 384 600
0.45 108 216 108 216 432 108 216 432 675
0.5 120 240 120 240 480 120 240 480 750
0.55 132 264 132 264 528 132 264 528 825
0.6 144 288 144 288 576 144 288 576 900
0.65 156 312 156 312 624 156 312 624 975
0.7 6 168 336 168 336 672 168 336 672 1050
0.75 180 360 180 360 720 180 360 720 1125
0.8 192 384 192 384 768 192 384 768 1200
0.85 204 408 204 408 816 204 408 816 1275
0.9 216 432 216 432 864 216 432 864 1350
0.95 228 456 228 456 912 228 456 912 1425
1 240 480 240 480 960 240 480 960 1500
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Electronic trip units (Standard)
ETS23 for TS100, TS160, TS250

Setting details

Short-circuit protection (short time)

Lo, Circuit breakers TS100 TS160 TS250

Z; Trip unit rating, In(A) 40 80 40 80 160 40 80 160 250
v —i\ J Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir

| ﬁ 0.4 112 224 112 224 448 112 224 448 700
| 0.45 126 252 126 252 504 126 252 504 788
N J o !_..d 0.5 140 280 140 280 560 140 280 560 875
| I 0.55 154 308 154 308 616 154 308 616 963
™ R 0.6 168 336 168 336 672 168 336 672 1050
0.65 182 364 182 364 728 182 364 728 1138
0.7 7 196 392 196 392 784 196 392 784 1225
0.75 210 420 210 420 840 210 420 840 1313
0.8 224 448 224 448 896 224 448 896 1400
0.85 238 476 238 476 952 238 476 952 1488
0.9 252 504 252 504 1008 252 504 1008 1575
0.95 266 532 266 532 1064 266 532 1064 1663
1 280 560 280 560 1120 280 560 1120 1750
0.4 128 256 128 256 512 128 256 512 800
0.45 144 288 144 288 576 144 288 576 900
0.5 160 320 160 320 640 160 320 640 1000
0.55 176 352 176 352 704 176 352 704 1100
0.6 192 384 192 384 768 192 384 768 1200
0.65 208 416 208 416 832 208 416 832 1300
0.7 8 224 448 224 448 896 224 448 896 1400
0.75 240 480 240 480 960 240 480 960 1500
0.8 256 512 256 512 1024 256 512 1024 1600
0.85 272 544 272 544 1088 272 544 1088 1700
0.9 288 576 288 576 1152 288 576 1152 1800
0.95 304 608 304 608 1216 304 608 1216 1900
1 320 640 320 640 1280 320 640 1280 2000
0.4 160 320 160 320 640 160 320 640 1000
0.45 180 360 180 360 720 180 360 720 1125
0.5 200 400 200 400 800 200 400 800 1250
0.55 220 440 220 440 880 220 440 880 1375
0.6 240 480 240 480 960 240 480 960 1500
0.65 260 520 260 520 1040 260 520 1040 1625
0.7 10 280 560 280 560 1120 280 560 1120 1750
0.75 300 600 300 600 1200 300 600 1200 1875
0.8 320 640 320 640 1280 320 640 1280 2000
0.85 340 680 340 680 1360 340 680 1360 2125
0.9 360 720 360 720 1440 360 720 1440 2250
0.95 380 760 380 760 1520 380 760 1520 2375
1 400 800 400 800 1600 400 800 1600 2500
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Electronic trip units (Standard)

ETS23 for TS100, TS160, TS250

Setting details
Short time tripping delay setting, tsd (ms)

Time delay setting time (ms) 50

100

200

300

e operation time (ms) | 30<t<70

70<t<140

140<t<240

4 settings
240<t<350

Short circuit protection (Instantaneous), li (A)

Tripping threshold (A),

i Fixed at 11 XIn
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Electronic trip units (Standard)
ETS33 for TS400, TS630

Configuration
Electronic type, ETS33 for MCCBs TS400 & TS630

Indication of alarm
Load: not less than 90% Ir ® LED ON
Load: not less than 105% Ir # LED flickering

Trip unit identification

Trip unit rating, In

Short-circuit protection (short time)

Short time tripping delay

Overload protection (long time)

Test connector

t ‘ ' R Overload protection
(long time)

tr
Ir(xln)
| td
|

:@: + Short circuit protection
2 s (short time)

3

tsd 2 Short time tripping | Overload protection (long time)
A

— , delay 0.4,0.45,0.5, 0.5, 0.6, 0.65, 0.7,

Setting current (A), Ir | 0.75,0.8,0.85,0.9, 0.95, 1.0xIn

| | 13 settings

tsd p—

.05 -
tsd(s)

Ir Isd li lcu | Tripping time (s) Fixed at 6 XIr, tolerance +20%

Short-circuit protection (short time)

Tripping threshold (A), 15,2,3,4,5,6,7,8,10xIr
(Isd) 9 settings, tolerance +15%
Time delay setting time (ms) 50 100 200 300 4 settin
(tsd) operation time (ms) | 30<t<70 | 70<t<140 | 140<t<240 | 240<t<350 Setings
Short circuit protection (Instantaneous)
Tripping threshold (A), i ‘ Fixed at 11 XIn
Catalogue numbering system
ETS 33 In630A \
Trip unit frame Rated current, In
- 23 for TS100, TS160, TS250 - 160, 250, 400A for TS400
- 33 for TS400, TS630 - 160, 250, 400, 630A for TS630
- 43 for TS800

Trip unit function
- ETS: Standard electronic trip unit
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Electronic trip units (Standard)
ETS33 for TS400, TS630
Current setting, Ir (A)
Standard electronic trip unit, ETS33
16 | 3 | 40 | e4 | 8 | 100 | 160 | 250 | 320 | 400 | e30 | 800
Trip unit
for TS400
for TS630
Setting details
Overload protection (long time)
R Circuit breakers TS400 TS630
. 9 Trip unit rating, In(A) 160 250 400 160 250 400 630
e Setting value Overload protection setting current Ir = Setting value (0.4~1) X In
! N 0.4 64 100 160 64 100 160 252
| W 0.45 72 113 180 72 113 180 284
| 0.5 80 125 200 80 125 200 315
M_l_ !_"“ 0.55 88 138 220 88 138 220 347
| | 0.6 96 150 240 96 150 240 378
e ld 6 e 0.65 104 163 260 104 163 260 410
0.7 112 175 280 112 175 280 441
0.75 120 188 300 120 188 300 473
0.8 128 200 320 128 200 320 504
0.85 136 213 340 136 213 340 536
0.9 144 225 360 144 225 360 567
0.95 152 238 380 152 238 380 599
1 160 250 400 160 250 400 630
Long time tripping delay, td (sec)
la Tibping time Fixed at 6xIr
1PpI |
N pping tolerance +20%
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Electronic trip units (Standard)
ETS33 for TS400, TS630
Setting details
Short-circuit protection (short time)
Y Circuit breakers TS400 TS630
z; Trip unit rating, In(A) 160 250 400 160 250 400 630
. —i\ J Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir
| ﬁ 0.4 96 150 240 96 150 240 378
| 0.45 108 169 270 108 169 270 425
MJ . !_..d 0.5 120 188 300 120 188 300 473
| I 0.55 132 206 330 132 206 330 520
=t 0.6 144 225 360 144 225 360 567
0.65 156 244 390 156 244 390 614
0.7 1.5 168 263 420 168 263 420 662
0.75 180 281 450 180 281 450 709
0.8 192 300 480 192 300 480 756
0.85 204 319 510 204 319 510 803
0.9 216 338 540 216 338 540 851
0.95 228 356 570 228 356 570 898
1 240 375 600 240 375 600 945
0.4 128 200 320 128 200 320 504
0.45 144 225 360 144 225 360 567
0.5 160 250 400 160 250 400 630
0.55 176 275 440 176 275 440 693
0.6 192 300 480 192 300 480 756
0.65 208 325 520 208 325 520 819
0.7 2 224 350 560 224 350 560 882
0.75 240 375 600 240 375 600 945
0.8 256 400 640 256 400 640 1008
0.85 272 425 680 272 425 680 1071
0.9 288 450 720 288 450 720 1134
0.95 304 475 760 304 475 760 1197
1 320 500 800 320 500 800 1260
0.4 192 300 480 192 300 480 756
0.45 216 338 540 216 338 540 851
0.5 240 375 600 240 375 600 945
0.55 264 413 660 264 413 660 1040
0.6 288 450 720 288 450 720 1134
0.65 312 488 780 312 488 780 1229
0.7 3 336 525 840 336 525 840 1323
0.75 360 563 900 360 563 900 1418
0.8 384 600 960 384 600 960 1512
0.85 408 638 1020 408 638 1020 1607
0.9 432 675 1080 432 675 1080 1701
0.95 456 713 1140 456 713 1140 1795
1 480 750 1200 480 750 1200 1890
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Electronic trip units (Standard)
ETS33 for TS400, TS630
Setting details
Short-circuit protection (short time)
L5 . Circuit breakers TS400 TS630
j; Trip unit rating, In(A) 160 250 400 160 250 400 630
N —I\ Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir
| ﬁ 0.4 256 400 640 256 400 640 1008
| 0.45 288 450 720 288 450 720 1134
—l @ 0.5 320 500 800 320 500 800 1260
|_ !‘ 0.55 352 550 880 352 550 880 1386
— 0.6 384 600 960 384 600 960 1512
0.65 416 650 1040 416 650 1040 1638
0.7 4 448 700 1120 448 700 1120 1764
0.75 480 750 1200 480 750 1200 1890
0.8 512 800 1280 512 800 1280 2016
0.85 544 850 1360 544 850 1360 2142
0.9 576 900 1440 576 900 1440 2268
0.95 608 950 1520 608 950 1520 2394
1 640 1000 1600 640 1000 1600 2520
0.4 320 500 800 320 500 800 1260
0.45 360 563 900 360 563 900 1418
0.5 400 625 1000 400 625 1000 1575
0.55 440 687.5 1100 440 688 1100 1733
0.6 480 750 1200 480 750 1200 1890
0.65 520 813 1300 520 813 1300 2048
0.7 5 560 875 1400 560 875 1400 2205
0.75 600 938 1500 600 938 1500 2363
0.8 640 1000 1600 640 1000 1600 2520
0.85 680 1063 1700 680 1063 1700 2678
0.9 720 1125 1800 720 1125 1800 2835
0.95 760 1188 1900 760 1188 1900 2993
1 800 1250 2000 800 1250 2000 3150
0.4 384 600 960 384 600 960 1512
0.45 432 675 1080 432 675 1080 1701
0.5 480 750 1200 480 750 1200 1890
0.55 528 825 1320 528 825 1320 2079
0.6 576 900 1440 576 900 1440 2268
0.65 624 975 1560 624 975 1560 2457
0.7 6 672 1050 1680 672 1050 1680 2646
0.75 720 1125 1800 720 1125 1800 2835
0.8 768 1200 1920 768 1200 1920 3024
0.85 816 1275 2040 816 1275 2040 3213
0.9 864 1350 2160 864 1350 2160 3402
0.95 912 1425 2280 912 1425 2280 3591
1 960 1500 2400 960 1500 2400 3780
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Electronic trip units (Standard)
ETS33 for TS400, TS630

Setting details

Short-circuit protection (short time)

Y Circuit breakers TS400 TS630

Z; Trip unit rating, In(A) 160 250 400 160 250 400 630

. —i\ J Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir
| ﬁ 0.4 448 700 1120 448 700 1120 1764
| 0.45 504 788 1260 504 788 1260 1984
N J_ !_..d 0.5 560 875 1400 560 875 1400 2205
| I 0.55 616 963 1540 616 963 1540 2425
e e 0.6 672 1050 1680 672 1050 1680 2646
0.65 728 1138 1820 728 1138 1820 2867
0.7 7 784 1225 1960 784 1225 1960 3087
0.75 840 1313 2100 840 1313 2100 3308
0.8 896 1400 2240 896 1400 2240 3528
0.85 952 1488 2380 952 1488 2380 3749
0.9 1008 1575 2520 1008 1575 2520 3969
0.95 1064 1663 2660 1064 1663 2660 4190
1 1120 1750 2800 1120 1750 2800 4410
0.4 512 800 1280 512 800 1280 2016
0.45 576 900 1440 576 900 1440 2268
0.5 640 1000 1600 640 1000 1600 2520
0.55 704 1100 1760 704 1100 1760 2772
0.6 768 1200 1920 768 1200 1920 3024
0.65 832 1300 2080 832 1300 2080 3276
0.7 8 896 1400 2240 896 1400 2240 3528
0.75 960 1500 2400 960 1500 2400 3780
0.8 1024 1600 2560 1024 1600 2560 4032
0.85 1088 1700 2720 1088 1700 2720 4284
0.9 1152 1800 2880 1152 1800 2880 4536
0.95 1216 1900 3040 1216 1900 3040 4788
1 1280 2000 3200 1280 2000 3200 5040
0.4 640 1000 1600 640 1000 1600 2520
0.45 720 1125 1800 720 1125 1800 2835
0.5 800 1250 2000 800 1250 2000 3150
0.55 880 1375 2200 880 1375 2200 3465
0.6 960 1500 2400 960 1500 2400 3780
0.65 1040 1625 2600 1040 1625 2600 4095
0.7 10 1120 1750 2800 1120 1750 2800 4410
0.75 1200 1875 3000 1200 1875 3000 4725
0.8 1280 2000 3200 1280 2000 3200 5040
0.85 1360 2125 3400 1360 2125 3400 5355
0.9 1440 2250 3600 1440 2250 3600 5670
0.95 1520 2375 3800 1520 2375 3800 5985
1 1600 2500 4000 1600 2500 4000 6300
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Electronic trip units (Standard)
ETS33 for TS400, TS630

Setting details
Short time tripping delay setting, tsd (ms)

Time delay setting time (ms) 50

100

200

300

e operation time (ms) | 30<t<70

70<t<140

140<t<240

4 settings
240<t<350

Short circuit protection (Instantaneous), li (A)

Tripping threshold (A),

i Fixed at 11 XIn
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Electronic trip units (Standard)
ETS43 for MCCBs TS800

Configuration
Electronic type, ETS43 for MCCBs TS800

Indication of alarm
Load: not less than 90% Ir » LED ON
Load: not less than 105% Ir  LED flickering

Trip unit identification

Trip unit rating, In

Short-circuit protection (short time)

Short time tripping delay

Overload protection (long time)

Test connector

' ' R Overload protection
(long time)

tr
Ir(xln)
| td
|

:@: » Short circuit protection
2 s (short time)

3

tsd 2 Short time tripping | Overload protection (long time)
A

— , delay 0.4,0.45, 0.5, 0.55, 0.6, 0.65, 0.7,

Setting current (A), Ir | 0.75,0.8,0.85,0.9, 0.95, 1.0xIn

| | 13 settings

tsd p—

.05 -
tsd(s)

Ir Isd li lcu | Tripping time (s) Fixed at 6 xIr , tolerance+20%

Short-circuit protection (short time)

Tripping threshold (A), 15,2,3,4,5,6,7,8,10xIr

(Isd) 9 settings, tolerance +15%

Time delay setting time (ms) 50 100 200 300 4 settings
(tsd) operation time (ms) | 30<t<70 | 70<t<140 | 140<t<240 | 240<t<350

Short circuit protection (Instantaneous)
Tripping threshold (A), i ‘ Fixed at 11 XIn

Catalogue numbering system

ETS 43 In800A ‘

Trip unit frame Rated current, In

- 23 for TS100, TS160, TS250 - 630, 800A for TS800
- 33 for TS400, TS630

- 43 for TS800

Trip unit function
- ETS: Standard electronic trip unit
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Electronic trip units (Standard)
ETS43 for MCCBs TS800
Current setting, Ir (A)
Standard electronic trip unit, ETS43
16 ‘ 32 ‘ 40 ‘ 64 ‘ 80 ‘ 100 ‘ 160 ‘ 250 ‘ 320 ‘ 400 ‘ 630 ‘ 800
Trip unit
for TS800 I N A A N
Setting details
Overload protection (long time)
7. Circuit breakers TS800
5-9 Trip unit rating, In(A) 630 800
:' H Setting value Overload protection setting current Ir = Setting value (0.4~1) X In
N\, 0.4 252 320
I W 0.45 284 360
0.5 315 400
- Jl — !— :| 0.55 347 440
Ir Isd i lew | 0.6 378 480
0.65 410 520
0.7 441 560
0.75 473 600
0.8 504 640
0.85 536 680
0.9 567 720
0.95 599 760
1 630 800
Long time tripping delay, td (sec)
:. Ii L Fixed at 6 XIr
W Tripping time (5 tolerance +20%
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Electronic trip units (Standard)
ETS43 for MCCBs TS800
Setting details
Overload protection (long time)
Lo, Circuit breakers TS800
z; Trip unit rating, In(A) 630 800
" —i\ J Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir
| ﬁ 0.4 378 480
| 0.45 425 540
1 !_ 0.5 473 600
| I 0.55 520 660
T 0.6 567 720
0.65 614 780
0.7 1.5 662 840
0.75 709 900
0.8 756 960
0.85 804 1020
0.9 850.5 1080
0.95 898 1140
1 945 1200
0.4 504 640
0.45 567 720
0.5 630 800
0.55 693 880
0.6 756 960
0.65 819 1040
0.7 2 882 1120
0.75 945 1200
0.8 1008 1280
0.85 1071 1360
0.9 1134 1440
0.95 1197 1520
1 1260 1600
0.4 756 960
0.45 851 1080
0.5 945 1200
0.55 1040 1320
0.6 1134 1440
0.65 1229 1560
0.7 3 1323 1680
0.75 1418 1800
0.8 1512 1920
0.85 1607 2040
0.9 1701 2160
0.95 1796 2280
1 1890 2400
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Electronic trip units (Standard)
ETS43 for MCCBs TS800

Setting details

Overload protection (long time)

L. Circuit breakers TS800
:; Trip unit rating, In(A) 630 800
i —l\ J Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir
| ﬁ 0.4 1008 1280
| 0.45 1134 1440
1 !_m, 0.5 1260 1600
| _ 05 1386 1760
T ke e 0.6 1512 1920
0.65 1638 2080
0.7 4 1764 2240
0.75 1890 2400
0.8 2016 2560
0.85 2142 2720
0.9 2268 2880
0.95 2394 3040
1 2520 3200
0.4 1260 1600
0.45 1418 1800
0.5 1575 2000
0.55 1733 2200
0.6 1890 2400
0.65 2048 2600
0.7 5 2205 2800
0.75 2363 3000
0.8 2520 3200
0.85 2678 3400
0.9 2835 3600
0.95 2993 3800
1 3150 4000
0.4 1512 1920
0.45 1701 2160
0.5 1890 2400
0.55 2079 2640
0.6 2268 2880
0.65 2457 3120
0.7 6 2646 3360
0.75 2835 3600
0.8 3024 3840
0.85 3213 4080
0.9 3402 4320
0.95 3591 4560
1 3780 4800
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Electronic trip units (Standard)
ETS43 for MCCBs TS800
Setting details
Short-circuit protection (short time)
Vs Circuit breakers TS800
:; Trip unit rating, In(A) 630 800
u —i\ Setting value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir
| @ 0.4 1764 2240
| W 0.45 1985 2520
N /o 0.5 2205 2800
“ |_ !‘ :| 0.55 2426 3080
1 ] . 0.6 2646 3360
0.65 2867 3640
0.7 7 3087 3920
0.75 3308 4200
0.8 3528 4480
0.85 3749 4760
0.9 3969 5040
0.95 4190 5320
1 4410 5600
0.4 2016 2560
0.45 2268 2880
0.5 2520 3200
0.55 2772 3520
0.6 3024 3840
0.65 3276 4160
0.7 8 3528 4480
0.75 3780 4800
0.8 4032 5120
0.85 4284 5440
0.9 4536 5760
0.95 4788 6080
1 5040 6400
0.4 2520 3200
0.45 2835 3600
0.5 3150 4000
0.55 3465 4400
0.6 3780 4800
0.65 4095 5200
0.7 10 4410 5600
0.75 4725 6000
0.8 5040 6400
0.85 5355 6800
0.9 5670 7200
0.95 5985 7600
1 6300 8000
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Electronic trip units (Standard)
ETS43 for MCCBs TS800

Setting details
Short time tripping delay setting, tsd (ms)

b ) setting time (ms 50 100 200 300
2* Time delay ° g 4 settings

e operation time (ms) | 30<t<70 | 70<t<140 | 140<t<240 | 240<t<350

Short circuit protection (Instantaneous), li (A)

:. j\ Tripping threshold (A),

i Fixed at 11 XIn

LSELECTRIC A‘2‘36



MCCBs for power distribution

Susol

Electronic trip units (Multifunction)
Overview

Types : ETM33, ETM43

Range of overload protection setting current (Ir): 64~630A (ETM33), 250~800A (ETM43)

Two frame size of circuit breakers: 630AF, 800AF

Trip units ETM33 and ETM43 can be mounted on circuit breakers of N, H and L type TS400 / TS630 / TS800

Ratings
Rated current, In(A)
Rated current Trip unit
In (A) ETM33 ETM43
160 [ ([ -
250 [ [ (]
400 [ [ [ ]
630 - [ (]
800 - - [ ]
Circuit breakers TS400 N/H/L TS630 N/H/L TS800 N/H/L

Current setting, Ir(A)

Trip unit ETM33 ETM33 ETM43
Overload protection 64 [ ([ -
setting current, Ir(A) 80 [ ] [ ] -

100 (] ( -

160 (] ( -

250 ( (] [

400 (] (] [

630 - (] (

800 - - [ ]
Applicable circuit breakers TS400 N/H/L TS630 N/H/L TS800 N/H/L
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Electronic trip units (Multifunction)

Overview

Setting values

Setting current (A), Ir

Adjustable 0.4 ~ 1.0xIn, 30 settings

Tripping time (s) at 6 xIr

Adjustable 2, 4, 6, 8,12 5 settings, tolerance +20%

Tripping threshold (A), Isd

Adjustable 1.5, 2, 3, 4, 5, 6, 7, 8, 10 X1r, 9 settings, tolerance £15%

Time delay setting time (ms) 50 100 200 300 4 settings
(tsd) operation time (ms) | 30<t<70 | 70<t<140 | 140<t<240 | 240<t<350 | [Itis off
Tripping threshold (A), li | Adjustable 1.5, 2, 4, 5, 6, 8, 10, 11 XIn, 9 settings

LED indication

Ir, Isd, li, (Ig)

Ammeter (A) Maximum load phase current and R,S,T,N phase current
Adjustable tripping threshold (A), 0.2~1 X In, 9 setting

Earth fault protection (E) | setting time (ms) 100 200 300 400 4 settings
operation time (ms) | 60<t<140 | 140<t<230 |230<t<350 |350<t<500 | Itis off

Communication (C)

Setting, R, S, T, N phase current, tripping reason

zsl @)

ZSl input and output signal
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(@ Adjustable rated current
setting (Ir)

(@ Adjustable long time
setting (tr)

@ Adjustable short time
current setting (Isd)

@ Adjustable time delay
setting (tsd)

® Adjustable instantaneous
current setting (li)

® Adjustable earth fault
current setting (Ig)

@ Adjustable earth fault
delay setting (tg)

Indication LED

@© TR (trip reason) button
Display LCD (Ammeter)
@ Auxiliary power

® Test connector

@ Alarm LED

Electronic trip units (Multifunction)
Overview

ETMS33 for TS400/TS630
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Electronic trip units (Multifunction)
ETMS33 for TS400, TS630
Configuration
®
(@)
It = 540A ©
In 630A
@) @) ® @ @
@ Adjustable rated current setting (Ir) Indication LED
@ Adjustable long time setting (tr) © TR (trip reason) button
@ Adjustable short time current setting (Isd) Display LCD (Ammeter)
@ Adjustable time delay setting (tsd) ( Battery
® Adjustable instantaneous current setting (li) ® Test connector
® Adjustable earth fault current setting (Ig) ® Alarm LED  90% Ir : ON,
@ Adjustable earth fault delay setting (tg) 105% Ir or more: ON-OFF
- Alarm indication
===-105% The LED lights and remains lit when the load exceeds 90 % of Ir.
alarm The LED blinks for an overload(=>105% Ir), warning that the circuit breaker may trip.
oL Fault indications
LEDs indicate the type of fault that caused tripping:
O Isd Ir : overload
Isd : short-circuit ( short time, instantaneous)
O I Ig : earth fault

If push the TR button to indicate the tripping reason, the indication LED of tripping is ON.

The information is however stored in memory and the LED can be reilluminated by pressing the TR button.
The LED automatically goes off and the memory is cleared when the circuit breaker is reset.

In normal condition, if push TR button, all indication LED is ON for testing auxiliary power and LED.
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Electronic trip units (Multifunction)

ETMS33 for TS400, TS630

Tripping characteristics
Trip unit, ETM33

8 2 1 95 1
1) AP
6 85
5 1 8 1
lo(XIn) Ir(Xlo)
t4 loXIn

5 8 7 a o
HEDHIED X
3 12\ )2

2 off A A

Ig(XIn) on tg off

Catalogue numbering system

Long time protection against overloads

lo = Coarse adjustment (function of In)
Ir = Fine adjustment
tr = Long time delay

Short circuit protection

Isd = Short circuit threshold,
tsd = Short circuit time delay
It curve in position ON or OFF

Instantaneous protection
li = Instantaneous threshold

Earth fault protection

Ig = Insulation fault threshold
tg = Earth fault time delay
It curve in position ON or OFF

ETM 33 In600A

Trip unit frame

- 43 for TS800

- 33 for TS400, TS630

Rated current, In

- 160, 250, 400A for TS400
- 160, 250, 400, 630A for TS630

Trip unit function

- ETM : Multifunction electronic trip unit
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Electronic trip units (Multifunction)
ETM33 for TS400, TS630
Setting details
Overload protection setting current, Ir(A)
Trip unit type 16 32 40 64 80 100 | 160 250 | 320 | 400 | 630 | 800
ETM33 for TS400
for TS630
Overload protection (long time)
5 9 Type of trip unit TS400ETM
_‘; Rated current, In(A) 160 250 400
‘ m'x'\" J Setting Setting
NG value value Short time pick-up current setting, Isd = Setting value (1.5~10) X Ir

Coarse, lo Fine, Ir

0.8 64 100 160

0.85 68 106.25 170

0.5 0.9 72 112.5 180
0.95 76 118.75 190

1 80 125 200

0.8 76.8 120 192

0.85 81.6 127.5 204

0.6 0.9 86.4 135 216
0.95 91.2 142.5 228

1 96 150 240

0.8 89.6 140 224

0.85 95.2 148.75 238

0.7 0.9 100.8 157.5 252
0.95 106.4 166.25 266

1 112 175 280

0.8 102.4 160 256

0.85 108.8 170 272

0.8 0.9 115.2 180 288
0.95 121.6 190 304

1 128 200 320

0.8 115.2 180 288

0.85 122.4 191.25 306

0.9 0.9 129.6 202.5 324
0.95 136.8 213.75 342

1 144 225 360

0.8 128 200 320

0.85 136 212.5 340

1 0.9 144 225 360
0.95 152 237.5 380

1 160 250 400
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Electronic trip units (Multifunction)
ETMS33 for TS400, TS630

Setting details

Overload protection (long time)

s 9 Type of trip unit TS630ETM
jZ Rated current, In(A) 160 250 400 630
‘ Io'XI\" J Setting Setting
e value value Overload protection setting current, Ir (A)
jm Coarse, lo Fine, Ir
0.8 64 100 160 252
0.85 68 106.25 170 267.75
0.5 0.9 72 112.5 180 283.5
0.95 76 118.75 190 299.25
1 80 125 200 315
0.8 76.8 120 192 302.4
0.85 81.6 127.5 204 321.3
0.6 0.9 86.4 135 216 340.2
0.95 91.2 142.5 228 359.1
1 96 150 240 378
0.8 89.6 140 224 352.8
0.85 95.2 148.75 238 374.85
0.7 0.9 100.8 157.5 252 396.9
0.95 106.4 166.25 266 418.95
1 112 175 280 441
0.8 102.4 160 256 403.2
0.85 108.8 170 272 428.4
0.8 0.9 115.2 180 288 453.6
0.95 121.6 190 304 478.8
1 128 200 320 504
0.8 115.2 180 288 453.6
0.85 122.4 191.25 306 481.95
0.9 0.9 129.6 202.5 324 510.3
0.95 136.8 213.75 342 538.65
1 144 225 360 567
0.8 128 200 320 504
0.85 136 212.5 340 535.5
1 0.9 144 225 360 567
0.95 152 237.5 380 598.5
1 160 250 400 630
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05 06 0.7 08 0.9

0.8 085 0.9 0.95

Ir =400%0.8%0.9 = 288A
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Electronic trip units (Multifunction)
ETMS33 for TS400, TS630

Short circuit protection
The short circuit threshold, Isd is a multiple of the overload setting, Ir.

Setting example :

05 06 07 08 09 1
|05 06 07 08 09 1 | W56
|08 085 09 095 1 | 37
2 8
Ir=400A x 0.8 X 0.9 = 288A =R
Isd(xIr)

|15 2 3 4 5 6 7 8 10|

The breaker trips when the current
Isd=288A x 5 = 1440A exceeds 2880 A.

Short circuit time delay

2 ~ 2
tsd 0.05..0.3s 0.05..03s | .1
>
It OFF l— tsd l on tsd of
ON <Pt ‘

Earth fault protection(E), optional

The ETM trip units measure the vectorial sum of the three phase current and, if present, that of the

neutral conductor.
If the sum of these values exceeds the set current thresholds for a period of time greater than the time

delay, the breaker is tripped.

I 4 . 8
Ig #== 0.2..1In Ig #= 02..1In 4 ;

0.1...0.4s 0.1...0.4s 4 Py
Ft» OFF I ON <Pt I

tg tg 2N

N .(A)
i ‘
Q E 2
==
N w

Ig = insulation fault threshold
tg = earth fault time delay
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Electronic trip units (Multifunction)
ETMS33 for TS400, TS630

Ammeter (A), optional

The Ammeter device has an accuracy of +10%.
The highest phase current is displayed in upper line.
In under line, R, S and T phase current is scrolled autom.

Ammeter display limits:

- minimum current > 0.3 In (one phase)
- maximum current < 10X In

Zone selective interlocking (ZSl), optional

Zone Selective Interlocking is mainly used in systems with high rated current and
short circuit current values, with safety and service continuity requirements.

This type of discrimination can be achieved with circuit breakers equipped with
specially designed electronic trip units (ETM for TS circuit breakers).

Zone selective interlocking (ZSI) is a system designed

- to reduce the stress on electrical distribution components during short-circuit or earth fault
conditions.

» to reduce the tripping times (Lower than hundred milliseconds).

» to reduce the damage caused by the fault and of interferences to the power supply system;

A number of circuit breakers are interconnected one after another by a pilot-wire.
Power source: DC24V Power is required.

Operation

» With ZSI, ETM trip unit detects the fault and then send the signal to upstream circuit breaker which
applies the set time delay and ignore its present short-time and or/ earth fault delay and clear the
fault with no intentional delay.

+ Without ZSI, ETM trip unit detects the fault and then trips the circuit breaker with intentional delay

Intentional Intentional
4 _————
delay: 0.2s ‘ delay: 0.2s ‘ |

Instantaneous Intentional Z
one
protection ‘ delay: 0.1s ‘ 4777 | gelective Interlocking

operation

Fault 2 —

Instgntaneousl _____ \
protection operation
| —
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Electronic trip units (Multifunction)
ETMS33 for TS400, TS630

Communication(C), optional
Communication interface: RS485 (Modbus-RTU)

The Modbus RS485 system is an open bus on which communicating Modbus devices are installed.
All kinds of PLCs and computers can be connected to the bus.

Transmitted data :

« Protection setting values

« Highest current of the three phases

» Measurement: R, S, T and N phase current

« Fault reading: Type of fault (Overload, short-circuit, etc)

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

Power source: DC24V Power is required.

Combination of options

O A(Ammeter) O Z(Zone selective interlocking)
O E(Earth fault protection) O Z+A
O A+E O Z+E
O A+C(Communication) O Z+A+E
O A+E+C O Z+A+C
O Z+A+E+C
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Electronic trip units (Multifunction)
ETMS33 for TS400, TS630

Menu structure of the electronic trip unit (ETM)

- ., Display current value (RMS) of phase which is carrying maximum in
hr 112/6/0/A eac%pyhase ( Jofp ving

l|s|- 6/5|A—» Displaé/ current value (RMS) of each phase at an interval of every 2
seconds.

'S o s

A-2-47



MCCBs for power distribution

| Susol

Electronic trip units (Multifunction)
ETMS33 for TS400, TS630

Feature of trip unit according to option

ETM33 A+E _7 _; : 7 Szx, |85 ZEANENCE o
ETM33 A+E+C X, =) | e : ETM33

5

ETM33 Z+A+E lo(xin) Ir(xlo) 'Isc:g(l)
ETM33 Z+A+E+C
In 630A

ETM33 A TR aerm @ = % ZWANEMCH @
ETM33 A+C ot L 2 o ETM33
ETM33 Z+A+C 6 ; Q

v | i) | o In 630A
ETM33 E

.7-8 2N .:’5 : 7 |- > ..8 .|_‘zg ZDADEDCD .TR
ETMS3 Z+E i8) 1®) |15 Y@ ETmas
-SIO(XIn) ISIr(XIO) o - :
8[| 0] o
-1 | _

In 630A

ETM33 AR e ‘ alarm @ =i ZMAMEMCH @R
ETM33 Z o =5 g ETM33

0 [ 203
2

In 630A
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—90%
====105%

alarm

O Ir
O 1sd
O1g
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Electronic trip units (Multifunction)

ETM43 for TS800

Configuration

Ir = 760A
It = 695A

(D Adjustable rated current setting (Ir)

@ Adjustable long time setting (tr)

@ Adjustable short time current setting (Isd)
@ Adjustable time delay setting (tsd)

® Adjustable instantaneous current setting (li)
® Adjustable earth fault current setting (Ig)

@ Adjustable earth fault delay setting (tg)
Indication LED

© TR (trip reason) button

Alarm indication

Display LCD (Ammeter)
(@) Battery
@ Test connector
@ Alarm LED  90% Ir : ON,
105% Ir or more: ON-OFF

The LED lights and remains lit when the load exceeds 90 % of Ir.
The LED blinks for an overload(=105% Ir), warning that the circuit breaker may trip.

Fault indications

LEDs indicate the type of fault that caused tripping:

Ir : overload

Isd : short-circuit (short time, instantaneous)

Ig : earth fault

The information is however stored in memory and the LED can be reilluminated by pressing the TR button.

The LED automatically goes off and the memory is cleared when the circuit breaker is reset.
In normal condition, if push TR button, all indication LED is ON for testing auxiliary power and LED.
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Electronic trip units (Multifunction)

ETM43 for TS800

Tripping characteristics
Trip unit for TS800 circuit breaker

85

Io(><|n Ir xlo
ta Io><|n
trGIr)
4 5 6

3 @ 7
Isd 2 8 5 R
10 i

15 3

R
lsd(xl) 2 l 2
L]
1 " Al
tsd “on tsd off

= g OFF |\ s 5 6

OFF b= —f— 5 11
(X In)
5 & 7 a P 4 |
4 8 3 l'\‘l
3 1 2\ /2
. off A .
Ig(xIn) on tg off

Catalogue numbering system

Long time protection against overloads

lo = Coarse adjustment (function of In)
Ir = Fine adjustment
tr = Long time delay

Short circuit protection

Isd = Short circuit threshold,
tsd = Short circuit time delay
It curve in position ON or OFF

Instantaneous protection
li = Instantaneous threshold

Earth fault protection

Ig = Insulation fault threshold
tg = Earth fault time delay
It curve in position ON or OFF

TM 43 In800A

Trip unit frame

- 33 for TS400, TS630
- 43 for TS800

Rated current, In
- 630, 800A for TS630

Trip unit function

- ETM: Multi function electronic trip unit
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Electronic trip units (Multifunction)
ETM43 for TS800

Setting details

Trip unit rating, In

Trip unit type 16 32 40 64 80 100 | 160 250 | 320 400 | 630 | 800
ETM43 | for TS800
Overload protection (long time)
5 9 Type of trip unit TS800ETM
_‘; Rated current, In(A) 630 800
13 Setting Setting
\' G value value Overload protection setting current, Ir (A)
Wm’ Coarse, lo Fine, Ir
0.8 252 320
0.85 267.75 340
0.5 0.9 283.5 360
0.95 299.25 380
1 315 400
0.8 302.4 384
0.85 321.3 408
0.6 0.9 340.2 432
0.95 359.1 456
1 378 480
0.8 352.8 448
0.85 374.85 476
0.7 0.9 396.9 504
0.95 418.95 532
1 441 560
0.8 403.2 512
0.85 428.4 544
0.8 0.9 453.6 576
0.95 478.8 608
1 504 640
0.8 453.6 576
0.85 481.95 612
0.9 0.9 510.3 648
0.95 538.65 684
1 567 720
0.8 504 640
0.85 535.5 680
1 0.9 567 720
0.95 598.5 760
1 630 800
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Electronic trip units (Multifunction)
ETM43 for TS800

Short circuit protection
The short circuit threshold, Isd is a multiple of the overload setting, Ir.

Setting example :

800A
5 06 07 08 09 1
|05 06 07 08 09 | 0 5
(0.8 08 09 095 1 | 37
= = 2 8
Ir = 800A% 0.8%0.9 = 576A L=
Isd(x Ir)

|15 2 3 4 5 6 7 8 10

™ ” The breaker trips when the current
Isd = 576Ax 5 = 2880A exceeds 2880 A.

Short circuit time delay

2 ~ 2
tsd 0.05..0.3s 0.05..03s | .1
>
It OFF l— tsd l on tsd of
ON <Pt ‘

Earth fault protection(E), optional

The ETM trip units measure the vectorial sum of the three phase current and, if present, that of the

neutral conductor.
If the sum of these values exceeds the set current thresholds for a period of time greater than the time

delay, the breaker is tripped.

I 4 8
Ig #== 0.2..1In Ig #= 02..1In 4 ;

0.1...04s 0.1...04s 4oy
[ty OFF I ON <Pt I

tg tg ' ]

N .CA)
) ‘ E\
< 4
=
Now

Ig = insulation fault threshold
tg = earth fault time delay
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Electronic trip units (Multifunction)
ETM43 for TS800

Ammeter (A), optional

The Ammeter device has an accuracy of +10%.
The highest phase current is displayed in upper line.
In under line, R, S and T phase current is scrolled autom.

Ammeter display limits:

- minimum current > 0.3 X In (one phase)
- maximum current < 10X In

Zone selective interlocking (ZSl), optional

Zone Selective Interlocking is mainly used in systems with high rated current and
short circuit current values, with safety and service continuity requirements.

This type of discrimination can be achieved with circuit breakers equipped with
specially designed electronic trip units (ETM for TS circuit breakers).

Zone selective interlocking (ZSI) is a system designed

- to reduce the stress on electrical distribution components during short-circuit or earth fault
conditions.

» to reduce the tripping times (Lower than hundred milliseconds).

+ to reduce the damage caused by the fault and of interferences to the power supply system;

A number of circuit breakers are interconnected one after another by a pilot-wire.
Power source: DC24V Power is required.

Operation

+ With ZSI, ETM trip unit detects the fault and then send the signal to upstream circuit breaker which
applies the set time delay and ignore its present short-time and or/ earth fault delay and clear the
fault with no intentional delay.

+ Without ZSI, ETM trip unit detects the fault and then trips the circuit breaker with intentional delay

Intentional Intentional
4 _———
delay: 0.2s ‘ delay: 0.2s ‘ |

Instantanleous Intentional B2 PR Zone
protection delay: 0.1s Selective Interlocking

operation

Fault2 —

Instgntaneous. _____ 1
protection operation
Faut 1 —‘
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Electronic trip units (Multifunction)
ETM43 for TS800

Communication(C), optional
Communication interface: RS485 (Modbus-RTU)

The Modbus RS485 system is an open bus on which communicating Modbus devices are installed.
All kinds of PLCs and computers can be connected to the bus.

Transmitted data:

« Protection setting values

« Highest current of the three phases

» Measurement: R, S, T and N phase current

« Fault reading: Type of fault (Overload, short-circuit, etc)

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

Power source: DC24V Power is required.

Combination of options

O A(Ammeter) O Z(Zone selective interlocking)
O E(Earth fault protection) O Z+A
O A+E O Z+E
O A+C(Communication) O Z+A+E
O A+E+C O Z+A+C
O Z+A+E+C
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Electronic trip units (Multifunction)
ETM43 for TS800

Menu structure of the electronic trip unit (ETM)

llr|-11/2|6|0|A——— Display current value (RMS) of phase which is carrying maximum in
each phase
lls|- 6|5|A——» Displaé/ current value (RMS) of each phase at an interval of every 2
seconds.

|

(T
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Electronic trip units (Multifunction)
ETM43 for TS800

Feature of trip unit according to option

ETM43 A+E _7 _; . 7 iy (@& ZEANENCE e
ETM43 A+E+C o = | ETM43

'SI(I) " Ir(xlo) .Id(l)w : o
jo(xin, r(xlo, sa(xlr,
ETM43 Z+A+E+C 6 . c) @

15

.él tg(s) e In 800A

ETM43 A B B aerm @ = & ZWANEMCHE @
ETM43 A+C 5 - 2 o ETM43
ETM43 Z+A+C 6 ; Q

v | i) | o In 800A

ETM43 E

-7.8 2 ;;5 1 i 0 2 .I:'E‘;Z: ZEANERCH o1
ETM43 Z+E .s 85 2‘8 . alarm ETM43
-SIO(XIn) ISIr(XIO) o - :
0 [ie-) 6] o]
B ] . .

1°° In 800A

ETM43 AR e . alarm @ =% ZMAMEMCH @
ETM43 Z - : ‘ ETM43
5 8

0 [ 203
2

In 800A
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Electrical characteristics

TS100 TS160
Frame size [AF] 100 160
s
No. of poles 3 3
Rated operational AC V] 690 690
voltage, Ue DC V] 500 500
Rated impulse withstand voltage, Uimp [kV] 8 8
Rated insulation voltage, Ui V] 1000 1000
Rated ultimate short-circuit breaking capacity, Icu N H L N H L
AC 50/60Hz 220/240V [KA] 100 120 200 100 120 200
3807415V [KA] 50 85 150 50 85 150
440/460V [KA] 50 70 130 50 70 130
480/500V [KA] 42 65 85 42 65 85
525V [kA] 22 35 50 22 35 50
660/690V [KA] 10 10 10 10 10 10
Rated service breaking capacity, Ics
AC 50/60Hz 220~525V [%lcu] 100% 100% 100% 100% 100% 100%
660/690V [KA] 5] 5 5) 5 5 5
Rated short-circuit making capacity lcm
AC 50/60Hz 220/240V [KA] 220 264 440 220 264 440
380/415V [KA] 105 187 330 105 187 330
440/460V [KA] 105 154 286 105 154 286
480/500V [KA] 88 143 187 88 143 187
525V [KA] 46 74 105 46 74 105
660/690V [KA] 17 17 17 17 17 17
Category of utilization A A
Isolation behavior [ [
Trip unit (release)
‘ ® magnetic only MTU [ ] [ ]
Connection fixed front-connection [ ] [ ]
rear-connection [ [ ]
plug-in front-connection [ [
rear-connection [ [ ]
Life cycle *** | Mechanical [operations] 25000 25000
Electrical @ 415V AC [operations] 10000 10000
Basic dimensions, WXxHXxD
. 3-pole [mm] 105 x 160 x 86 105x160x 86
(front connection)
Weight
. 3-pole [ka] 2 2
(front connection)
Reference standard IEC60947-2 IEC60947-2

% Breaking capacity at 660/690V is for your reference. (not certified)
* Life cycle means not guarantee but limitation
(Quality guarantee: On/Off frequency on the basis of IEC60947-2 within the term of guarantee.)
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TS250 TS400 TS630 TS800
250 400 630 800
100, 160, 220 320 500 630
3 3 3 3
690 690 690 690
500 500 500 500
8 8 8 8
1000 1000 1000 1000
N H L N H L N H L N H L
100 120 200 100 120 200 100 120 200 100 120 200
50 85 150 65 85 150 65 85 150 65 100 150
50 70 130 65 85 130 65 85 130 65 100 130
42 65 85 42 65 85 42 65 85 42 85 100
22 35 50 22 35 50 22 35 50 22 35 50
10 10 10 10 20 35 10 20 35 10 20 35
100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
5 5 5 10 12 12 10 12 12 10 20 20
220 264 440 220 264 440 220 264 440 220 264 440
105 187 330 143 187 330 143 187 330 143 220 330
105 154 286 143 187 286 143 187 286 143 220 286
88 143 187 88 143 187 88 143 187 88 187 220
46 74 105 46 74 105 46 74 105 46 74 105
17 17 17 17 40 74 17 40 74 17 40 74
A A A A
° ° ° °
° ° ° °
° ° ° °
° ° ° °
° ° ° °
° ° ° °
25000 20000 20000 10000
10000 10000 6000 3000
10516086 140%260x110 1405260110 210x320% 135
2 5.4 5.4 15.1
IEC60947-2 IEC60947-2 IEC60947-2 IEC60947-2
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Magnetic only trip unit
MTU for TS100, TS160, TS250, TS400, TS630, TS800

For the protection of motors from 1.6 to 250kW(400V),
TS100 to TS800 circuit Breakers must be equipped with a
special trip unit MTU adjustable thresholds.

This assembly ensures: Short-circuit protection (magnetic
trip unit with adjustable thresholds); Suitability for isolation.
For the TS100 to TS800 circuit breakers, trip unit MTU is
interchangeable.

The circuit breakers presented here: Provide protection
against short-circuits; Are suitable for isolation as defined
Magnetic only release by IEC60947-2 standard.

Configuration

Trip unit identification

Trip unit rating, In
and reference temperature

Magnetic setting for short-circuit protection

Catalogue numbering system

TS250 MTU

Magnetic only release

MCCB frame type

- TS100: TS100N, TS100H, TS100L
- TS160: TS160N, TS160H, TS160L
- TS250: TS250N, TS250H, TS250L
- TS400: TS400N, TS400H, TS400L
- TS630: TS630N, TS630H, TS630L
- TS800: TS800N, TS800H, TS800L
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Magnetic only trip unit
MTU for TS100, TS160, TS250, TS400, TS630, TS800
Characteristics
Magnetic trip units(MTU)
Rating(A) In TS100 to TS800
1.6 3:2 6.3 12 20 32 50 63 100 160 220 320 500 630
N/H/L | TS100 [ J [ J [ J [ ] ([ [ J [ J ([ ([ - - - - -
TS160 - - - - - ° o | o ° ° - - - -
TS250 - - - - - - - - [ J ([ J [ J - - -
TS400 - - - - - - - - - - - ° - -
TS630 - - - - - - - - - - - - ° -
TS800 - - - - - - - - - - - - - °
Short - circuit protection(magnetic)
Pick - up li setting
6..12XIn (6 Point)
Setting details
MTU In | 6XIn . . . .. |12XIn MTU In | 6XIn . . . .. |[12XIn
1.6 10 12 14 16 18 20 100 600 | 720 840 | 960 | 1080 | 1200
3.2 20 24 28 32 36 40 160 960 | 1152 | 1344 | 1536 | 1728 | 1920
6.3 40 48 56 64 72 80 220 1320 | 1584 | 1848 | 2112 | 2376 | 2640
12 70 84 98 | 112 | 126 | 140 320 1920 | 2304 | 2688 | 3072 | 3456 | 3840
20 120 | 144 | 168 | 192 | 216 | 240 500 3000 | 3600 | 4200 | 4800 | 5400 | 6000
32 190 | 228 | 266 | 304 | 342 | 380 630 3780 | 4536 | 5292 | 6048 | 6804 | 7560
50 300 | 360 | 420 | 480 | 540 | 600
63 400 | 480 | 560 | 640 | 720 | 800

TS100 MTU
- Adjustable magnetic only unit

:L m“‘) 2 63A

720

In hi i 3P

TS160 MTU
- Adjustable magnetic only unit

\_‘E 115‘@5728 1 60A

In li li (A)

TS250 MTU
- Adjustable magnetic only unit

LE .;@2 A li=6..12xIn

1320
In li Ii (A)

TS400 MTU, TS630 MTU, TS800 MTU pu ‘2@
- Adjustable magnetic only unit 2

1L

LE ssof“’@m 500A

Inli li A)

0 li |
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The switch-disconnectors are different from the TD series

circuit-breakers in the absence of the conventional
protection unit. They keep the overall dimensions,
connection systems and accessories unchanged
from the corresponding circuit-breakers.

TD100NA TD160NA TS100NA
Frame size [AF] 100 160 160 100
Conventional thermal current, Ith [A] 100 100 160 100
No. of poles 2,3,4 2,3,4 2,3,4 2,3,4
Rated operational voltage, Ue | AC V] 690 - 690 690
DC V] 500 500, 750, 1100 500, 750, 1100 500
Rated operational current, le 100 - 160 100
Rated impulse withstand voltage, Uimp [kV] 8 8 8 8
Rated insulation voltage, Ui AC V] 750 - 750 750
DC V] = 1100 1100 -
Rated short-circuit making AC [kA peak] 3.1 - 3.1 2.8
capacity, lcm DC [kA peak] - 1.92 1.92 -
Rated short-time AC 1s [Arms] 2200 - 2200 2000
withstand current, lcw 3s [A rms] 2200 - 2200 2000
20s [Arms] 960 - 960 690
DC 1s [Arms] = 1920 1920 -
Isolation behavior [ ([ [ ] [ ]
Trip unit (Release)
‘ ® Disconnector unit DSU (] [} [ ] [ ]
Connection | Fixed Front-connection [ ([ [ {
Rear-connection [ [ ] [ ] [ ]
Plug-in Front-connection [ ([ [ o
Rear-connection [ J [ ] (] [ ]
Life cycle M4 | Mechanical [Operations] 25000 - 25000 25000
Electrical AC [Operations] 10000 - 10000 10000
DC [Operations] - 1500 1000 -
Basic dimensions, WxHXD | 3-pole [mm] 90x140x 86 90x140x 86 105x160x 86
(Front connection) 4-pole [mm] 120x140x 86 120x140x 86 140x160x 86
Weight 3-pole [ka] 1.5 1.5 2
(Front connection) 4-pole [ka] 1.8 1.8 2.6
Reference standard IEC60947-3 IEC60947-3 IEC60947-3
Note)

1. Rating of TD160NA is 100,160A
2. Rating of TS250NA is 200, 250A
3. DC Rating of TS630NA is 500A

4. Life cycle means not guarantee but limitation
(Quality guarantee: On/Off frequency on the basis of
IEC60947-2 within the term of guarantee.)
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TS160NA TS250NA \ TS400NA TS630NA TS800NA
160 250 250 400 630 800
160 200 250 400 630 (500) "9 800
2,3, 4 2,3,4 2,3,4 2,3,4 2,3,4 2,3,4
690 - 690 690 690 690
500 500, 750, 1100 500, 750, 1100 500, 750, 1100 500, 750, 1100 500, 750, 1100
160 - 250 400 630 800
8 8 8 8 8 8
750 - 750 750 750 750
= 1100 1100 1100 1100 1100
3.6 - 4.9 71 8.5 12
= 3.0 3.0 6.0 6.0 9.6
2500 - 3500 5000 6300 8000
2500 - 3500 5000 6300 8000
960 - 1350 1930 2320 2560
= 3000 3000 6000 6000 9600
° ° ° ° ° °
° ° ° ° ° °
° ° ° ° ° °
° ° ° ° ° °
° ° ° ° ° °
° ° ° ° ° °
25000 - 25000 20000 20000 10000
10000 10000 10000 6000 6000 3000
- 1000 1000 1000 1000 500
105x 160 x 86 105 160X 86 140x260x 110 140x260x 110 210x320%135
140x 160 x 86 140x 160 x 86 186.5x260%110 186.5x260x 110 280x320% 135
2 2 5.4 5.4 15.1
2.6 2.6 7.2 7.2 19.6
IEC60947-3 IEC60947-3 IEC60947-3 IEC60947-3 IEC60947-3

Trip unit identification
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« Susol MCCB is sutable for DC application such as
photovoltaic circuit breaker, UPS and datacenter

« Certificate of conformance test(CB) by DEKRA

« Higher nominal voltage range up to 1000 VDC

« Rated current: 16A~800A

« No. of poles: 2/3/4pole

Susol MCCB DC spec for CB certification

Model TD100 TD160 TS100 TS160 TS250 TS400 TS630 TS800
Frame size (AF) 100 160 100 160 250 400 630 800
Rated current, In~ (A) 16, 20, 25,
32,40,50, 100,125,160 10,9065 100, 125, 160 126,160 300, 400 500,550 700 "9, 800
63, 80, 100 80, 100 200, 250
No. of poles (Pole) 2,3,4 2,3,4 2,3,4 2,3,4 2,3,4 2,3,4 2,3,4 2,3,4
Rated operational 2Pole 500 500 500 500 500 500 500 500
voltage, 3Pole 750 750 750 750 750 750 750 750
Ue (VDC) 4Pole 1000 1000 1000 1000 1000 1000 1000 1000
Rated insulation ~ 2Pole 800 800 800 800 800 800 800 800
voltage, Ui (V) 3Pole 800 800 800 800 800 800 800 800
4Pole 1000 1000 1000 1000 1000 1000 1000 1000
Rated impulse withstand voltage Uimp (kV) 8 8 8 8 8 8 8 8
Rated ultimate Type H H H H H H H H
short-circuit 500VDC (2P) 40 40 40 40 40 40 40 40
breaking capacity, 750VDC (3P) 40 40 40 40 40 40 40 40
lcu (kA) 1000VDC (4P) 40 40 40 40 40 40 40 40
Rated service breaking capacity, Ics [%xIcu] 100% 100% 100% 100% 100% 100% 100% 100%
Trip Unit Net=4) FTU [ ] ( [ ([ ] [ J ([ ] [ J [ ]
ALAEiLEs FMU ° ° ° ° ° ° ° °
ATU = - = [ ] [ [ [ ] [
Note)

1. TD100/TD160 is the same construction frame.
2. TS100/TS160/TS250 is the same construction frame.
3. TS400/TS630 is the same construction frame.

4. Trip unit function have 3 types (FTU/FMU/ATU)

- FTU : Fixed thermal, fixed magnetic unit * * - + * S —£ + % & 3[ 3 T -

- FMU : Adjustable thermal, fixed magnetic unit % 7 % % o % i % %

- ATU : Adjustable thermal, adjustable magnetic unit i ‘\ ‘} ‘\-- i i ‘\ ‘\ ‘} \

(Not applicable to TS160 100A ATU) ! :__:}__:1___?_}____;
5. 700A is only available for TS800FTU ¢ b I g_ if_ ol s
6. 4Pole type MCCB is 4P4T. |_L?£|
DC500V (2P) DC750V (3P) DC1000V (4P)
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