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Hitachi Circuit Breakers and Miniature Circuit Breakers are  such as conductors, motors, and starters.

designed for circuit protection of low-voltage distribution  They are designed for use in switchboard, control centers,
systems. They are suitable for application as main breakers and  panel boards, combination starters, and separate individual
for protection of branch and feeder circuits and connected  enclosures. In these various enclosures, they are applicable to
apparatus. These breakers provide overload protection for  the requirements of lighting, distribution, and other power
conductors and short-circuit protection for all circuit elements  circuits.
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Hitachi Global Series

Hitachi has been developing new Molded Case Circuit

Breakers and now we have just launched new type circuit

breakers and these are innovative high quality breakers,
new technology fulfills improving the performance

and new design satisfies all application requirements
and world customers.

It's a new solution of the breakers.

FEATURES

New co
of
the face

Renew the color of the face of the breakers from
black to brighter color, Light Gray, and the impression
of the distribution panels will be improved brightly
and sophisticated.




Hig

breakin

performance

Breaking performance of standard type (F series) are lcs = 100%lcu which is world level performance of
the breaking current by new solution of breaking system and new breaking system reduces thermal and
mechanical stress to distribution systems and they can be used any distribution system.

AF 60AF 100AF 250AF 400AF 600AF 800AF 1000AF 1200AF
Types F-60RB F-100KB F-250FB F-400R F-600F F-800R FX1000 FX1200
FXK125-S F-250KC FX400 FX600 FX800
FXK125-H FXK250-S
FXK250-H

Easy Easy to install the

\ accessories and
install

. easy to change the
accessories

specifications

Hitachi Global series provides wide range of the
frame and the varieties of accessories for customers.
The specifications of breakers can be changed by
cassette type internal accessories. They can be
installed by users, quickly responding to changing
specifications.

Applicable type are stated in table of Ratings and
Specifications.

Dimen® Dimensions are unified for the economical and standard types,
contributing to total cost reduction of the control panel.

are

unificl Breaking Capacity at 230V

150

Even height is unified in addition to the conventional |

100+

projected area unification. This compatibility reduces .
the total cost in mounting panels. Interrupting L
50 1’
capacity is also unified for the fuse-free breaker and |l 20 T P
conomical type
earth leakage breaker within the frame of the same '

SX, SXK, EX, EXK
v ]
rated current, enabling easy, smooth replacement. !

100—125AF
225-250AF A00AF
600-800AF




Hitachi Fuse-Free Breakers are produced in the variety of types shown below. Any type can

be freely chosen according to the purposes of applications and circuit conditions, making it

possible to design an electric circuit with high economy and reliability.

Fuse-Free Breaker for General Purpose

Standard Breaker High Interrupting Economical
F Series L Series  Copacily Breaker S Series  Bresker
<Fundamental> <Current Limiting> <Small>

30A - 1600A frame

50A — 800A frame

30A - 800A frame

Motor Breaker

30A - 225A frame




ComvposiTioN IN TERMS OF INTERRUPTIN

Frame (AF)

Frame (AF)

AC 230V — 240V

Transformer capacity 750 -
KA ~30 50-100 | 150 200 - 500 00 2000 - 3000
Interrupting capacity | g 75 | 10 | 14| 25| 35 | 42 | s0 85 100 125 | 175
kA (sym)
30 S-30F | F-30FB
50 S-50EB | S-505B L-50E
60 S-60RB F-60RB
100 125 S-100EB 5-100S | S-1005B | FXK125-5 FXK125-H L-100E
FXK250-5 FXK250-H
225 250 $-2255B, SXK225 oot ke L-225E
400 SX400, S-4005 FX400, F-400R L-400F
600 X600, S-6005 FX600, F-600F L-600F
X800 FX800
800 8008 500k | F-800RH | L-800E
1000 — 1200 FX1000, FX1200, F-1000K, F-1200K, F-1000C, F-1200C
1600 F-1600CB, F-16008, F-1600E
AC 380V — 440V
Tra"Sfor(T\:;apac'ty -50 75-100 | 200-500 | 750- 1000 1500 - 2000 2500 - 3500
Interrupting capacity| o | 5 | 5 | 75| 10|15 |18|22|25]30|35] s0 85 125 |175
kA (sym)
30 S-30F | F-30FB
50 S-50EB | S-505B L-50F
60 5-60RB F-60RB
100 125 $-100S, S-100SB FXK125-S FXK125-H L-100F
FXK250-S FXK250-H
225 250 $-2255B, SXK225 e eoke L-225E
SX400 FX400
400 S-400S F-400R -400E
SX600 FX600
600 S-600S F-600F L-600E
FX800
800 $X800, 5-8005 - soon | F-B00RH | L-800E
1000 — 1200 FX1000, FX1200, F-1000K, F-1200K, F-1000C, F-1200C
1600 F-1600CB, F-1600B, F-1600E

|:| F Series
I:I S Series




RATINGS AND SPECIFICATIONS

rable 1 F series

Type F-30FB F-60RB F-60R F-100S FXK125-S FXK125-H ‘ F-100KB
Appearance
Number of poles 2 3 201 [ 3 200 [ 3 4
Rated Current (A) 3 510 15 20 30 15 20 30 50 15 20 30 40 50 | 15 20 30 40 50 15 20 30 40
(Base ambient temperature 40°C) 15 20 30 40 50 60 60 75 100 63 75 100 125 63 75 100 125 50 60 75 100
Rated Insulation Voltage Ui (V) 690 690 690 690 690
Rated Impulse withstand Voltage Uimp (kV) 6 6 8 8 8
690V — — — — — —
440V 2.5/1 10/10 10/5 30/30 50/50
415V 2.5/1 10/10 10/5 30/30 50/50
Rate_d IEC 60947-2 AC 400V 2.5/1 10/10 10/5 30/30 50/50
Breaking 380V 2.5/1 10/10 10/5 30/30 50/50
Capacity (ka) | (Icu/lcs) 240V 7512 25/25 35/18 50/50 100/100 85/85
230V 7.512 25/25 35/18 50/50 100/100 85/85
DC 250V 2.5/1 — 5/2 | — — — 25/13 — 40/20 — —
125V 5/2 — |7.5/2| — — — 25/13 — 40/20 —_ —
2 4 a 52 75 52 | 75 100 120 90 90 120
Dimensions (mm) L] b 130 130 150 150 150
" C 60 60 60 68 68 86
L] d 84 84 85 94 94 106
Net Weight (kg) 048 | 0.6 [0.53]0.74] 0.96 13 14 [ 14 14 [ 14 2.3
Standard Connection Type Front Terminal Front Terminal Front Terminal Front Terminal Front Terminal
Phase Separator for Line Side o o (*2) . o (*2) o (*2)
Alarm Switch AL o o [} O (*3) O (*3) o
Auxiliary Switch AUX o o o O (*3) O (*3) o
Interior Shunt Trip SHT o) o) o 0O (*3) O (*3) o
Accessories Undervoltage Trip UvT — — [} — — ¢}
TB o) (¢} [¢] [¢] [e]
Terminal Block
TB2 o) o) [¢] [¢] (o]
Rear-connecting STB $TB-2M STB-2M | STB-1B |y, tossTois:'s-'TB-ZD) B;E-;aés(égf\ o fnofr)e) ngﬁégﬁ b Erf(';-\r)e) (Up toS;gAs:JSTB-Z)
Stud 3D — — — —
Flush Mounting Base GKW(STB) o o ¢} — — o
Assembly GK-GKW(BSD) — — — O (Up to 50A) O (Up to 50A) —
Plgfs_énA“:szl;?;;;g PK o) o) o 0 (60A or more) | O (60A or more) o
Drawout Assembly PDK — — — — — —
Mechanical Interlock MIw MIW-2E MIW-2E  |MIW-1C MIW-2C MIW-3H MIW-3H MIW-3D
] MMK-S — — — o o o
e B e T = - - - -
Accessories MMK — — — — — _
Lock Cover LC LC-2E LC-2E \ LC-1B Lc-2C o o LC-2C
Handle Lock HL o @) o o e} o
. HA HA-108 HA-108 HA-107 HA-104 —_ — HA-106
Handle Operating
Mechanism HM HM- AM-1 4 m-57 — HM-513 HM-513 HM-511
S12 S12
T™MC TMCA1 TMC1 TMC-2C TMC-2C TMC-2C TMC-3C
Terminal FT’;p”et Short Type TMC-1S TMC-1S — — _ _ —
Cover Long Type TMC-2D TMC-2D — — — — —
Rear Type BTC BTC-1 BTC-1 BTC-2C BTC-2C BTC-2C BTC-3C
IEC Rail 35 mm o) o) — — — — —
Automatic Tripping Device Full Magnetic Full Magnetic Full Magnetic Thermal-Magnetic|Thermal-Magnetic Full Magnetic
Trip Button ° [ ° ° °

Attention

1. @ :Standard o : Option

2. 2-pole types marked with (*1) are supplied in 3-pole type.

3. Please state "For DC" in case of DC use. Especially, state please state kind of the power supply in case of from 30 to 100AF.
4. Flush Mounting Base Assembly, GKW are standard in case of up to 250AF and FX400.

5. Please state that number of poles of breakers when order MIW.

6. Installation of phase separators is required in case of types marked (*2).

7. Tripping system of F-1000K and F-1200K are induction heat system, please state frequency when ordering.

8. For DC use, the tripping character is only instantaneous trip in case of F-1000K and F-1200K.

9. The accessories marked (*3) can be installed by customers.




FXK250-S F-250FB

FXK250-H

F-250KC

F-600F

20 [ 3

200 [ 3 [ a4 200 [ 3 [ a4 4 2(*1) 4 3
200 225 250 200 225 250 300 400 . N
adjustable adjustable
690 690 690 690 690 690
8 8 8 8 8 8
30/30 50/50 50/50 50/50 50/50 50/50
30/30 50/50 50/50 50/50 50/50 50/50
30/30 50/50 50/50 50/50 50/50 50/50
30/30 50/50 50/50 50/50 50/50 50/50
50/50 85/85 100/100 85/85 100/100 100/100 100/100 100/100
50/50 85/85 100/100 85/85 100/100 100/100 100/100 100/100
25/13 — — 40/20 — —_ 40/40 — — — 40/40 — — —_
25/13 — — 40/20 — — 40/40 — — — 40/40 —_ — —_
105 140 105 140 140 185 140 210 280 210
165 165 257 257 274 274
68 103 68 103 103 103 103 103
95 127 95 127 133 133 141 141
1.6 3.1 1.6 3.1 53 | 61 | 82 54 | 59 10 EE 9.7
Front Terminal Front Terminal Front Bar Terminal Front Bar Terminal Front Bar Terminal Front Bar Terminal
o (*2) o (*2) o (*2) o (*2) o (*2) o (*2)
O (*3) o O (*3) o o O (*3) o O (*3)
O (*3) o O (*3) o o O (*3) o O (*3)
O (*3) o O (*3) o o O (*3) o O (*3)
— — o e} o o
o [e] o [e] o o
o (o] o (o] o o
o ¢} o e} o o
o o 0 (GK) o 0 (GK) 0 (GK)
[} o [} o] o [0}
MIW-4M MIW-4H MIW-4M MIW-4H MIW-5D MIW-5F MIW-5 MIW-5G
— — o ¢} o o
LC-4) LC-4H LC-4) LC-4H — — — —
HL-4) o HL-4) o HL-5 HL-5 HL-6 HL-6
HA-210 HA-206 HA-210 HA-206 HA-405 HA-406 HA-402 HA-402
HM-S25 HM-S21 HM-S25 HM-S21 HM-405 HM-406 HM-402 HM-407
TMC-4) TMC-4H TMC-4) TMC-4H TMC-5B TMC-58B TMC-5D TMC-5D
TMC-4JS — TMC-4JS — — — — —
BTC-4) — BTC-4) — BTC-58B BTC-5B — —

Thermal-Magnetic

Thermal-Magnetic

Thermal-Magnetic

Electronic Relay

Thermal-Magnetic

Electronic Relay




rable 1 F series

Type F-800R F-800RH F-1000K F-1000C
Appearance
Number of poles 3 3 4
400/450/500 500/600/700
(Base ar:sit::ti:;zzggre 20°0) 700 800 600/700/800 700 800 1000 800/900/1000
adjustable adjustable
Rated Insulation Voltage Ui (V) 690 690 690 690 690
Rated Impulse withstand Voltage Uimp (kV) 8 8 8 8 8
690V — — — — —
440V 50/50 50/50 85/43 85/22 85/22
415V 50/50 50/50 85/43 85/22 85/22
Rated AC 400V 50/50 50/50 85/43 85/22 85/22
Breaking IEC 60947-2 380V 50/50 50/50 85/43 85/22 85/22
Capacity (ka) | (Icu/lcs) 240V 100/100 100/100 125/63 125/32 125/32
230V 100/100 100/100 125/63 125/32 125/32
DC 250V 40/40 —_ — 40/40 — 40/10 — —
125V 40/40 —_ — 40/40 — 40/10 — —
rﬁ 4 a 210 280 210 210 280 210 280 210 280
Dimensions (mm) ] b 274 274 274 410 410
" C 103 103 103 150 150
L] d 141 141 141 190 190
Net Weight (kg) 105 [ 135 1 105 [ 135 26 [ 33 26 | 33
Standard Connection Type Front Bar Terminal Front Bar Terminal Front Bar Terminal Front Bar Terminal Front Bar Terminal
Phase Separator for Line Side ®(*2) ®(*2) o (*2) o (*2) e (*2)
Alarm Switch AL o O (*3) e} o o
Auxiliary Switch AUX (e} O (*3) o) o o
Interior Shunt Trip SHT o) 0O (*3) o o o
Accessories Undervoltage Trip uvT [¢) o o [¢) [¢)
B o ¢} [} o o
Terminal Block
TB2 0] [¢] [¢] (¢} o
Rear-connecting STB — — — — —
Stud BSD o o o o o
Flush Mounting Base GKW(STB) — — — — —
Assembly GK-GKW(BSD) 0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK)
" Bave Assembly PK ° o o ° °
Drawout Assembly PDK — — — — —
Mechanical Interlock MIw MIW-5 MIW-5G MIW-5 MIW-8 MIW-8
. MMK-S — — — — —
caeror | Moererns | e ° ° ° ° °
Accessories MMK — — — — —
Lock Cover LC — — — — —
Handle Lock HL HL-6 HL-6 HL-6 o o
Handle Operating HA HA-402 HA-402 HA-402 HA-801 HA-801
Mechanism HM HM-402 HM-407 HM-402 — —
T™MC TMC-5D TMC-5D TMC-5D TMC-6 TMC-6
. Front
Terminal Type Short Type — —_ — — —
Cover Long Type — — — — —
Rear Type BTC — — — —
IEC Rail 35 mm — — — — —
Automatic Tripping Device Thermal-Magnetic Electronic Relay Thermal-Magnetic Thermal-Magnetic Electronic Relay
Trip Button ° ° ° ° °

Attention

@ : Standard o : Option
2-pole types marked with (*1) are supplied in 3-pole type.
Please state "For DC" in case of DC use. Especially, state please state kind of the power supply in case of from 30 to 100AF.

1

2

3

4. Flush Mounting Base Assembly, GKW are standard in case of up to 250AF and FX400.

5. Please state that number of poles of breakers when order MIW.

6. Installation of phase separators is required in case of types marked (*2).

7. Tripping system of F-1000K and F-1200K are induction heat system, please state frequency when ordering.
8. For DC use, the tripping character is only instantaneous trip in case of F-1000K and F-1200K.

9. The accessories marked (*3) can be installed by customers.




RATINGS AND SPECIFICATIONS

FX1000 F-1200K F-1200C FX1200 F-1600CB F-1600B
3 3 4 3 4 3 3 | a4 3 [ a4 3 [ a4
500/600/700 600/700/800 600/700/800 800/900/1000 1000 1200 800/900/1000
800/_900/1000 1200 10(_)0/1200 1090/1200 1200/_1400/1600 1400 1600 1200/_1400/1600
adjustable adjustable adjustable adjustable adjustable
690 690 690 690 690 690 690
8 8 8 8 8 8 8
— — — — — — 45/34
85/85 85/22 85/22 85/85 85/22 85/22 85/64
85/85 85/22 85/22 85/85 85/22 85/22 85/64
85/85 85/22 85/22 85/85 85/22 85/22 100/75
85/85 85/22 85/22 85/85 85/22 85/22 100/75
125/125 125/32 125/32 125/125 125/32 125/32 125/94
125/125 125/32 125/32 125/125 125/32 125/32 125/94
— 40/10 - — — —_ 40/10 — —_
— 40/10 - — — —_ 40/10 — —_
210 210 280 210 280 210 210 280 210 280 210 280
410 410 410 410 410 410 370
150 150 150 150 150 150 140
190 190 190 190 190 190 191
26 26 | 33 26 | 33 26 37 | a9 37 [ 49 27 36
Front Bar Terminal Front Bar Terminal Front Bar Terminal Front Bar Terminal Front Bar Terminal Front Bar Terminal Front Bar Terminal
®(*2) o (*2) ®(*2) ®(*2) e (*2) ®(*2) —
0 (*3) o o 0 (*3) o o o
O (*3) [} o O (*3) o [e] [e]
O (*3) o o O (*3) o o o
o o e [©) o o o
0] e [©) e o O o
o o o o [e] [¢] —
o o o o (o] [¢] [¢]
0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK)
o o [©) [©) — — —
— — — — — — o
MIW-8 MIW-8 MIW-8 MIw-8 MIW-8D MIW-8D o
] o o o [e] [¢] —
— — — — — — o
— — — — — — o
o o [©) @) o o o
HA-801 HA-801 HA-801 HA-801 HA-801 HA-801 o
TMC-6B TMC-6 TMC-6 TMC-6B — — —
Electronic Relay Thermal-Magnetic Electronic Relay Electronic Relay Electronic Relay Magnetic Electronic Relay




Table2 S series

Type S-30S S-30E S-50E S-50EB S-50SB S-60RB
i .///; /,/i i .n//
Appearance il '
s &
Number of poles 2 3 2 | 3 2 3 2 [ 3 EE 2 3 2 3
Ra_tedCurrent(A) 3 510 3 510 510 15 20 510 15 20 510 15 20 510 15 20 60 75 100
(Base ambient temperature 40°C) 15 20 30 15 20 30 30 40 50 30 40 50 30 50 30 50 60
Rated Insulation Voltage Ui (V) 500 500 500 500 690 690 250
Rated Impulse withstand Voltage Uimp (kV) — 4 — 4 6 6 6
690V — — — — — — —
440V — — — — 2.5/1 5/2 —
415V — 1.5/1 — 1.5/1 2.5/1 5/2 —
Rated AC 400V 1.5/1 1.5/1 1.5/1 1.5/1 2.5/1 5/2 —
Breaking IEC 60947-2 380V 1.5/1 — 1.5/1 — 2.5/1 5/2 —
Capacity (ka) | (Icu/lcs) 240V 23/1.3 — 23/13 — 7.5/2 10/3 10/3
230V 2.5/1.3 5/2 2.3/1.3 5/2 7.5/2 10/3 10/3
bC 250V — — — — 2.5/1 - 2.5/1 - 2.5/1 —
125V —_ — — — 5/2 - 5/2 - 5/2 —
Fﬁ < a 50 75 50 75 50 75 50 75 52 75 52 75 52 75
Dimensions (mm) L] b 95 96 96 96 130 130 130
" C 60 60 60 60 60 60 60
L] d 79 76 79 76 84 84 84
Net Weight (kg) 0.32 0.47 0.25 0.37 0.32 0.47 0.25 0.37 0.48 0.6 0.5 0.7 0.5 0.7
Standard Connection Type Front Terminal | Front Terminal | Front Terminal |Front Terminal| Front Terminal | Front Terminal | Front Terminal
Phase Separator for Line Side (*2) — — — — o o o
Alarm Switch AL — o — o o o o
Auxiliary Switch AUX — o — o o o o
Interior Shunt Trip SHT — o — o) o o o)
Accessories Undervoltage Trip uvT — — — — — — —
TB — — — — o [e] o
Terminal Block
TB2 — (o] — o o (o] o
Rear-connecting STB - - - - 5TB-2M (UptoSSI)BA:gsKTB-ZM) (Up tossgi:g;(TB-ZM)
Stud BSD — — — — — — —
Flush Mounting Base GKW(STB) — — — — o o o
Assembly GK-GKW(BSD) - - - — - - —
" bave Assembly PK - - - - ° 0 °
Drawout Assembly PDK — — — — — — —
Mechanical Interlock MIw — — — — MIW-2E MIW-2E MIW-2E
Vot ; MMK-S — — — — — — —
i otor-operatin
Accosories | Mechanism | __MMKC - - - - - - -
MMK — — — — — — —
Lock Cover LC LC-0B LC-03 LC-0B LC-03 LC-2G LC-2G LC-2G
Handle Lock HL — — — — HL-2G HL-2G HL-2G
Handle Operating HA — — - — HA-108 HA-108 HA-108
Mechanism HM — — — —  |HM-S12| — |HM-S12| — |HM-S12
T™C TMC-0C | TMC-0A TMC-0G TMC-0C | TMC-0A|  TMC-0G TMC-1 T™MC-1 TMC-1
Terminal ?;p”et Short Type — — _ _ T™MC1S T™MC1S T™MC1S
Cover Long Type — — — — TMC-2D TMC-2D TMC-2D
Rear Type BTC — — — — BTC-1 BTC-1 BTC-1
IEC Rail 35 mm ° ° ° ° o ¢] e}
Automatic Tripping Device Full Magnetic Full Magnetic | Full Magnetic | Full Magnetic | Full Magnetic Full Magnetic Full Magnetic
Trip Button ° — ° — ° ° °

Attention

@ : Standard o : Option
2-pole types marked with (*1) are supplied in 3-pole type.
Please state "For DC" in case of DC use . Especially, state please state kind of the power supply in case of from 30AF to 100AF.

Installation of phase separators is required in case of types marked (*2).

1
2
3.
4. Please state that number of poles of breakers when order MIW.
5
6

. The accessories marked (*3) can be installed by customers.
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RATINGS AND SPECIFICATIONS

SXK225

HEEE

2 | 3 2 3 200 [ 3 [2en] 3 [2en] 3 [20en] 3 3 3 3
200/225/250 300/350/400 400/450/500
60 75100 60 75100 1220(1)5(2)21575 1220;5223575 ggg 13188 300(350/400 500 600 5(_)0/600 700 800 600{700/800
adjustable adjustable adjustable
690 690 690 690 690 690 690 690 690 690
6 6 6 6 8 8 8 8 8 8
10/3 10/3 15/8 15/8 36/18 36/18 36/18 36/18 36/18 36/18
10/3 10/3 15/8 15/8 36/18 36/18 36/18 36/18 36/18 36/18
10/3 10/3 15/8 15/8 36/18 36/18 36/18 36/18 36/18 36/18
10/3 10/3 15/8 15/8 36/18 36/18 36/18 36/18 36/18 36/18
35/9 25/7 35/18 35/18 50/25 50/25 50/25 50/25 85/43 85/43
35/9 25/7 35/18 35/18 50/25 50/25 50/25 50/25 85/43 85/43

5/2 —_ 5/2 —_ 10/5 — 10/5 — 25/13 — — — 40/20 — —_ — 40/20 —_

7.5/2 —_ 7.5/2 —_ 15/8 — 15/8 — 25/13 — — — 40/20 — —_ —_ 40/20 —_

52 75 65 90 105 105 140 140 210 210 210 210

130 150 165 165 257 257 274 274 274 274

60 60 60 68 103 103 103 103 103 103

84 85 85 95 133 133 141 141 141 141

053 [ 074 0.7 1 1.6 1.6 53 | 64 51 | 59 10 9.7 10.5 11
Front Terminal Front Terminal Front Terminal | Front Terminal |Front Bar Terminal | Front Bar Terminal | Front Bar Terminal |Front Bar Terminal [ Front Bar Terminal | Front Bar Terminal

o (*2) e} o (*2) o (*2) ®(*2) o (*2) o (*2) o (*2) o (*2) o (*2)

(o] [¢] o O (*3) (o] O (*3) e} O (*3) [0} O (*3)

[e] [¢] [0 O (*3) [e] O (*3) e} 0O (*3) o 0O (*3)

o ¢} o 0 (*3) o O (*3) o 0 (*3) o 0 (*3)

— — o — — ¢} o o ¢} o o

[¢] [¢] (¢} o [¢] [0} o [e] [0} o

[e] [¢] [0} o [e] [0} ] (o] [0 [}
STB-3K STB-3H _ _ _ _ _ _ _ _

(Up to 50A:STB-2M) | (Up to 50A:STB-2D)

— — o o o o o ¢} o o

o o — — — — — — — —

— — o o 0 (GK) o 0 (GK) 0 (GK) 0 (GK) 0 (GK)

[e] [¢] — — [e] [0 ] (o] [0} [}

MIW-2E MIW-2C MIW-4F MIW-4L MIW-5D MIW-5F MIW-5 MIW-5G MIW-5 MIW-5G

— _ o _ — _ _ — _ _

— — — — [} o o ¢} o o
LC-2G LC-2C LC-4E LC-2F — — — — — —
HL-2G o HL-4E HL-2F HL-5 HL-5 HL-6 HL-6 HL-6 HL-6
HA-108 HA-104 HA-207 HA-209 HA-405 HA-406 HA-402 HA-402 HA-402 HA-402

— HM-512 — HM-S522 HM-S23 HM-405 HM-406 HM-402 HM-407 HM-402 HM-407
TMC-1 TMC-2C TMC-4K TMC-4) TMC-5B TMC-5B TMC-5D TMC-5D TMC-5D TMC-5D
TMC-1S —_ TMC-4JS TMC-4JS —_ — — —_ — —_
TMC-2D —_ —_ —_ —_ —_ —_ —_ —_ —_

BTC-1 BTC-2C BTC-4G BTC-4) BTC-5B BTC-5B —_ —_ — —_

o _ _ _ _ _ _ _ _ _

Full Magnetic Full Magnetic | Thermal-Magnetic | Thermal-Magnetic | Thermal-Magnetic| Electronic Relay | Thermal-Magnetic | Electronic Relay | Thermal-Magnetic| Electronic Relay
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rable 3 L series

Type

L-50E

L-225E

L-600E

L-800E

Appearance

Number of poles 3 4 3 4 3 4
Rated Current (A 510 15 15 20 30 125 150 175 250 300
(Base ambient tempera(tu)re 40°C) 20 30 50 50 60 75 100 200 225 350 400 500 600 700 800
Rated Insulation Voltage Ui (V) 690 690 690 690 690 690
Rated Impulse withstand Voltage Uimp (kV) 8 8 8 8 8 8
690V — — — — — —
440V 125/32 125/32 125/32 125/32 125/32 125/32
415V 125/32 125/32 125/32 125/32 125/32 125/32
Rated AC 400V 125/32 125/32 125/32 125/32 125/32 125/32
Breaking IEC 60947-2 380V 125/32 125/32 125/32 125/32 125/32 125/32
Capacity (ka) | (Icu/lcs) 240V 175/88 175/88 175/88 175/88 175/88 175/88
230V 175/88 175/88 175/88 175/88 175/88 175/88
250V — — - - — _
DC
125V — — — - - -
a 90 120 90 120 140 185 140 185 210 280 210 280
Dimensions (mm) 1 b 150 150 257 257 274 274
° C 103 103 103 103 103 103
L] d 123 123 133 133 141 141
Net Weight (kg) 20 | 25 20 [ 25 52 | 70 61 | 82 100 [ 13.0 105 [ 135
Standard Connection Type Front Terminal Front Terminal Front Terminal Front Bar Terminal | Front Bar Terminal | Front Bar Terminal
Phase Separator for Line Side (*2) ®(*2) o (*2) o (*2) o (*2) o (*2) o (*2)
Alarm Switch AL o o [¢) [¢) o o
Auxiliary Switch AUX o o e} e} ) o
Interior Shunt Trip SHT ] o) [0) [¢) o o)
Accessories Undervoltage Trip UvT o o e} e} o o
B o o o o ¢} o
Terminal Block
TB2 o o) [¢) [0} [e] (¢}
Rear-connecting STB o o - - - -
Stud BSD — - o o o o
Flush Mounting Base GKW(STB) o o - - - -
Assembly GK-GKW(BSD) — — 0 (GK) 0 (GK) 0 (GK) 0 (GK)
e Assembly” PK ° ° ° ° o °
Drawout Assembly PDK — — — — — —
Mechanical Interlock MIw MIW-3E MIW-3E MIW-5D MIW-5D MIW-5 MIW-5
Vot . MMK-S o o — — — —
otor-operatin
acsterior | echaniam | MMC - - ° ° ° °
MMK — — — — — —
Lock Cover LC LC-2C LC-2C — — — —
Handle Lock HL o o HL-5 HL-5 HL-6 HL-6
Handle Operating HA HA-106 HA-106 HA-405 HA-405 HA-402 HA-402
Mechanism HM HM-S11 HM-S11 HM-405 HM-405 HM-402 HM-402
T™MC TMC-3C TMC-3C TMC-5B TMC-5B TMC-5D TMC-5D
. Front
Terminal Type Short Type — — — — — —
Cover Long Type — — — — — —
Rear Type BTC BTC-3C BTC-3C BTC-5B — BTC-5B — — —
IEC Rail 35 mm — — — — — —
Automatic Tripping Device Full Magnetic Full Magnetic Thermal-Magnetic |Thermal-Magnetic| Thermal-Magnetic | Thermal-Magnetic
Trip Button ° ° ° ° ° °

Attention
1. @ :Standard o : Option

v W

Please state "For DC" in case of DC use. Especially, state please state kind of the power supply in case of from 30 to 100AF.
Please state that number of poles of breakers when order MIW.
Installation of phase separators is required in case of types marked (*2).
The accessories marked (*3) can be installed by customers.
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tablea IMl series

RATINGS AND SPECIFICATIONS

Type MS-30E MS-50EB MS-50SB MS-100SB MFXK100-S MS-225SB MSXK225 MFXK225-S
i ///; o it Wl /,,:
Appearance "“l ‘;'
Feorm) | erm
Number of poles 3 3 3 3 3 3 3 3
0.8 1.2 1.4 2 gg lg éz
Rated Current (A) 25456.3|10 12 16 25 74 9 10 14 60 75 90 60 75 90 125 150 125 150 125 150
(Base ambient temperature 40°C) 7.1 8 10 12 32 40 45 16 25 33 40 175 225 175 225 175 225
16 25 32 45
Rated Insulation Voltage Ui (V) 500 500 690 690 690 690 690 690
Rated Impulse withstand Voltage Uimp (kV) 4 4 6 6 8 6 6 8
690V — — — — — — — —
500V — — 1.5/1 2.5/1 10/10 5/3 5/3 10/5
440V — — 2.5/1 10/3 30/30 15/8 15/8 30/15
Rate.d IEC 60947-2 415V 1.5/1 1.5/1 2.5/1 10/3 30/30 15/8 15/8 30/15
Cai;i?grfk’A) (lcu/ics) Ac 400V 15/1 15/1 2.5/1 10/3 30/30 15/8 15/8 30/15
380V — — 2.5/1 10/3 30/30 15/8 15/8 30/15
240V — — 7512 35/9 50/50 35/18 35/18 50/25
230V 5/2 5/2 7.5/12 35/9 50/50 35/18 35/18 50/25
< a 75 75 75 75 90 105 105 105
. . b 96 96 130 130 150 165 165 165
Dimensions (mm)
C 60 60 60 60 68 60 68 68
d 76 76 84 84 94 85 95 95
Net Weight (kg) 0.37 0.37 0.6 0.74 1.6 1.6 1.6 1.6
Standard Connection Type Front Terminal |Front Terminal [Front Terminal|Front Terminal |Front Terminal |Front Terminal |[Front Terminal |Front Terminal
Phase Separator for Line Side (*2) — — o ®(*2) ® (*2) ® (*2) ® (*2) ® (*2)
Alarm Switch AL o o o o o o 0O (*3) O (*3)
Auxiliary Switch AUX o o ) o o ) O (*3) O (*3)
Interior Shunt Trip SHT o o o o o o O (*3) O (*3)
Accessories Undervoltage Trip uvT — — — — — — — —
B — — o o o o o o
Terminal Block
TB2 0] o [e] ¢} o [¢] [0} o
Rear-connecting STB — - STB-2M STB-3K - - - —
Stud BSD — — — — o o o
Flush Mounting Base GKW(STB) — — o o — — — —
Assembly GK-GKW(BSD) — — — — o o o
" bare Assembly” PK - - 0 ° ° - - °
Drawout Assembly PDK — — — — — — — —
Mechanical Interlock MIW —_ —_ MIW-2E MIW-2E MIW-4F MIW-4L MIW-4M
" ) MMK-S — - - — o o — —
Exterior Vechanism MM = - = = - - - -
Accessories MMK — — — — — — — —
Lock Cover LC LC-03 LC-03 LC-2G LC-2G o LC-4E LC-2F LC-4)
Handle Lock HL — — HL-2G HL-2G (e} HL-4E HL-2F HL-4)
Handle Operating HA — — HA-108 HA-108 — HA-207 HA-209 HA-210
Mechanism HM — — HM-S12 HM-S12 HM-S13 HM-S22 HM-S23 HM-S25
T™MC TMC-0G TMC-0G TMC-1 TMC-1 TMC-2C TMC-4K TMC-4) TMC-4)
Terminal ':T';p”; Short Type — — TMC-1S TMC-1S — TMC-4JS TMC-4JS TMC-4JS
Cover Long Type — — TMC-2D TMC-2D — — — —
Rear Type BTC — — BTC-1 BTC-1 BTC-2C BTC-4G BTC-4) BTC-4)
IEC Rail 35 mm ° ° o 0] — — — —
Automatic Tripping Device Full Magnetic | Full Magnetic | Full Magnetic | Full Magnetic | Thermal-Magnetic | Thermal-Magnetic | Thermal-Magnetic | Thermal-Magnetic
Trip Button — — ° ° ° ° ° °

Attention

1. @ :Standard o : Option
2. Please state that number of poles of breakers when order MIW.

3. Installation of phase separators is required in case of types marked (*2).
4. The accessories marked (*3) can be installed by customers.
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Table5 Selecting Table of a Motor Breaker for 3-phase Induction Motor

200 - 220V AC 400 - 440V AC
Motor Breaker Motor Breaker Motor Breaker Motor Breaker
Motor Motor Motor Motor
Capacity Rated Capacity Rated Capacity Rated Capacity Rated
(kW) Current Type (kW) Current Type (kW) Current Type (kW) Current Type
(A) (A) (A) (A)
MS-50EB, 0.2 0.8 11 25 MS-30E,
0.2 14 " 45 MS-50SB 0.4 1.4 15 32 MS-50EB
0.4 2.5 15 60 0.75 2.5 18.5 40
0.75 4 18.5 75 MS-10058, 15 4 22 45 MS-5058
MFXK100-S
1.5 8 MS-30E 22 920 2.2 6.3 MS-30E 30 60 MS-100SB
2.2 10 30 125)* ’ '
3.7 16 37 21 50;* MS-2255B, i; 12 i; ;(5) MFXK100-
5'5 75 MFXK225-S : NVIS2753B
. * = r
7.5 32 7.3 16 >0 (125) MFXK225-S
Note:

1. Starting conditions are set within 3 seconds at 500% (2 seconds at 600%) of full load current for types MS-30E, MS-50EB, MS-50SB and within 8 seconds at 500% (5
seconds at 600%) of full load current for other types.
2. Specify the rated current since the figures with asterisks are the mere reference current.

® Overcurrent Tripping Characteristics

MS-30E, MS-50EB MS-50SB MFXK100-S
=
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40 20 40
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CoNsTRUCTION

Hitachi Fuse-Free Breaker is comprised a switching mechanism, arc
extinguishing devices, and a tripping unit contained in a compact
molded case.

m Switching Mechanism
The switching mechanism is a quick-make/quick-break type utilizing a
trip-free toggle mechanism.

B Arc Extinguishing Device

The series of grid plates is mounted in parallel between supports
of insulating material. The slots in the steel plates extend directly
over the contacts and draw the arc from moving contact up into the
divided chamber.

The arc is thus confined, divided and extinguished.

B Tripping Unit

The tripping unit of the Fuse-Free Breaker is produced in two types:
a thermal-magnetic type and a full-magnetic type. The tripping unit is
provided for each pole of the breaker, and if any one pole operates, all
of the poles open the circuit simultaneously.

m Positive Indication
The handle position gives positive indication of whether the breaker is
ON (top), OFF (down) or tripped (midway).

Fig. 1 Thermal Magnetic Type

Moving Contact

Arc Extinguishing Device Handle Niolacalearer Adjustable Magnetic
Trip Knob
Bimetal (Thermal Trip) .
Common Trip Bar
I Y - o I
2 9 i \ ] pain
!
o sl |
H LT i e
1 = T
[ | o I]: ]
S S BEJN
n &) [H] s In
- / T
M 1 h
[/t R
!
Line Terminal 1 / \ Ui 7 u=u Load Terminal
L L \ Tr
Molded Case / Fixed Contact
Moving Core Fixed Core

Quick-make Quick-break
Trip-Free Mechanism
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Fig. 2  Full magnetic Type

Handle

Molded cover

T~ 7

Line terminal.

>

/

Molded case

Fixed contact Moving contact

Load terminal

Full magnetic type
tripping mechanism

Principle (How the tripping mechanism operates)

Fig. 3 Normality

Magnet coil

Movable
iorn core

Armature
-~

Cylinder Pole piece

(Brass tube) Spring silicon liquid oil
This figure shows that the movable iron core and armature
do not move at less than rated current of the breaker.

Fig.4 Time-Delay Action (1)

When overcurrent flows through the magnet coil, only the
movable iron core moves for the pole piece, overcoming
viscosity of the silicon liquid oil.

Fig. 5 Time-Delay Action (2)

The armature is pulled at the pole piece, overcoming the
core spring by increasing of the flux, and the armature
operates the tripping mechanism of the breaker.

Fig. 6

Instantaneous Action

When a large current flows through the magnet coil, take
short circuit for instance, armature is pulled at pole piece
instantly without moving iron core, and it operates the
tripping mechanism of the breaker.
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Construction of Current-Limiting Type Breakers (L series)

L-Series breakers rapidly interrupt

. Handle : ; . :
Moving contact Q.Luc;(-make, qU|gk-break, high faulty current by electromagnetic
A i ishi trip-free mechanism repulsing mechanism.
drc_ex inguishing Tripping unit
evice Available Current
— 0 £
2 Let thru current by
3 77N standard FFB
Iy
| \ Let thru current by
II current-limiting type FFB
\
|
/ \
N ! \
- (R T T I} \\
Line -lk - 1] y \
terminal ] — Load. Time
terminal \ ]
GJ \ i
About 4 to 8ms \\_/
\ About 10 to 20ms
Current limiting  Arc extinguishing
contact device
soo [ LI]T] [ » 1T
Fig. 7 Construction of L-100E o 25950V ! 0
X
)
100 \bd"& »: \,‘AY\“E~ 100
= 80 eraé: ,5&:__(‘ Tt 2
5 A 00~
NV TL225¢E |
o 9% 4 ] Ll 1
@/9 [LHCL- 10081
R Z e i
2 o4 L6ooE, L800E | | <L
Electromagnetic [ L] =, 09
repulsing 3 5 ErEL-400E =
force 5 T tiitiess® <
& | 7 F =
Current /Currem E 2 P 2 %
= 3 __L_-,OO: 08
F =i L-50E4
05 5 = 05
When a current flows through a conductor in one direction while another current 03 0
flows through a conductor in the opposite direction (as shown in the figure on the 0z o7
left), an electromagnetic repulsing force act between the conductors. The current- o o
limiting type breaker utilizes this force to complete high-speed current interruption oo wm w
L . . Short-circuit Current in rms
within an extremely short period of time. {Sym) KA
Fig. 8 Current limiting characteristics
Function of Hitachi Current-Limiting Type Breaker is as follows:
Electromagnetic repulsing force
_— ——
T T
Q =R Breaking distance d . )
= \S 1g7|7jnce u?eg:ﬂsion Perfect b‘reakmg distance
. //
~Direction of current Pivot of breaking mechanism
———— (The pivot is still at in /
i it Perfect breakin
(Circuit kept closed) (Breaking due to repulsion) the same condition as left) ( condmong
Fig. 9-1 Fig. 9-2 Fig. 9-3

When a short circuit current flows through this
breaker, an electromagnetic repulsing force
works in the direction shown above.

The electromagnetic repulsing force causes
the moving contact to swing apart from the
fixed contact before the breaking mechanism
functions, accomplishing extremely quick
breaking.

The breaking mechanism has functioned to

open the circuit.
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Construction of Electronics Type Breakers (FX400 — FX1200)

Excellent Current Limiting Function

Owing to high-speed current interruption, excellent current limiting
is achievable. Thus breaker stress with respect to temperature or
mechanic is reduced circuits are securely protected.

Higher MT current Reduces Miss trip by motors rush Current

Instantaneous tripping current is now greater *than conventional
models. Reduces probability of miss trip at high inrush current.
Improvement of the voltage equilibrium characteristic of the earth
leakage breaker.

*In-house comparison

Double Instantaneous Trip*

Double electronic and mechanical instantaneous tripping
characteristic protects equipments from short circuit.

Easy Coordination*

Tripping characteristics include adjustable long time delay & short
time delay in proportion to long time delay (setting current x 1,000%)
are contribute to easier coordination with other electric appliance
such as down stream circuit breakers, transformers and wires.

*over 400A frame

MT Current

5,000A

8,000A

10,000A

17,000A

20,000A

(FFB)

Time Frame
FFB
tripping 400A
characteristics
600A
800A
Motor startup
inrush current 1,000A
) 1,200A
: Current
10 15 (rated current
magnification)
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CHARACTERISTICS

1. Overcurrent Tripping

Because of its tripping device with proper time-delay characteristics,
Hitachi Fuse-Free Breaker automatically opens circuits for overcurrents
up to about 800% of its ampere rating. For heavy short-circuit currents,
its instantaneous magnetic tripping device functions to break the circuit.
These characteristics are specified in Circuit Breakers IEC60947-2,
as shown in Table 6, according to which Hitachi Fuse-Free Breaker is
designed.

Table6 Overcurrent Tripping characteristics

All poles loaded
Conventional non-tripping|Conventional tripping
current current
1.05 times current setting 1.3 times current setting 2%
*1 hour when In < 63A

Conventional
time (h)

<Base ambient temperature>

Tripping device of Hitachi Fuse-Free Breaker is factory-adjusted for
application at an ambient temperature of 40°C, the base ambient
temperature specified by IEC standard.

® Thermal-magnetic type

When employing or testing a thermal-magnetic type at ambient
temperatures other than 40°C, the operating current for tripping varies
(as shown in Fig. 10). It is necessary to compensate for the rated current
according to the temperature compensation curve prepared for each frame.
Application of the temperature curve is as follows:

The compensation current | is represented by:

I, x 100
X(%)

Where | = value of compensation current, |; = value of current required
at certain ambient temperature, and X = rate of increase or decrease
of current at a certain ambient temperature compensation curve for
determining the amount of compensation for the rated current value.
The example shown below illustrates that the rated current of a device
adjusted at the base ambient temperature 40°C at a site whose ambient
temperature is 50°C decreases to 90% of the rating.

Base ambient temperature 40°C

AN

130

120

Tripping time

110

100

-4+ ——+ 44—

80 1
0O 10 20 30 40 50

Ambient temperature (°C)

Compensation rate of rated current (%)

Current (percent rated current)

Fig. 10 Example of Application of Ambient Temperature
Compensation Curve for Thermal-magnetic Type

m Full-magnetic type

The rated current of a full-magnetic type which has no thermal element
will not undergo a change despite variations in ambient temperature.
Instead, the viscosity of the oil in its dash pot relay varies with
temperature, causing the operating time to change as shown in Fig. 11.
The rate of change in the operating time which the example below
illustrates is as follows: If this tripping device adjusted to an ambient
temperature of 40°C is employed at a site whose ambient temperature is
50°C, and if it trips over a circuit because of an overcurrent, its operating
time will be reduced to 85% of standard time.

Base ambient temperature 40°C

AN

Tripping time

Tripping time (%)

[, Sp—
o

10 20 30 40

Current (percent rated current) Ambient temperature (°C)

Fig. 11 Example of Application of Ambient Temperature
Compensation Curve for Full-magnetic Type

<Maximum applicable temperature>

Fuse-Free Breaker is applicable to ambient temperatures up to 50°C.
Application at a site whose ambient temperature exceeds 50°C is a
special case, for which users are requested to contact Hitachi for advice.
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CaAuTiON

1. Standard mounting is shown in the diagram below.

5. Insulation clearance on line end of FFB is as follows:

15 degree 15 degree
or less or less

15 degree 15 degree
or less or less

: e
\ / \ i )i
Line end \A ,/ \ / ’
\ / \ /
/ \ 7/

Qﬂ \ Z// \  ‘

< Vertical wall ? Vertical wall

Standard Mounting Method

Load end

Fig. 12

If mounting in another direction is inevitable, contact Hitachi for advice.

2. Reversible connection types are available.
Reverse connection is basically prohibited (See following figure (Fig.13))

Power source Load

NSNS
@ ON side @

o o
ON side

OFF side OFF side

O O O

o4

Load

1

Power source

(a) Correct connection (b) Incorrect connection

Metal plate coated

Fig. 14

Table 7

Insulation Clearance

() dimension is 400V class

But reversible connection type available as follows:

Minimum dimensions
Classification FFB frame (mm)
A B
30A Frame, 50A Frame
1 (Excluding L-50E) 30 25
60A Frame
L-50E
2 100A Frame 40 40
3 125A 225A 250A Frame 50 40
4 F-250FB F-250KC 100 40
400A Frame, 600A Frame,
> 800A Frame 80 (110) 20
T000A Frame, 1200A Frame,
6 1600A Frame 150 (190) 100

Maximum
Frame F series S series |applicable Remarks
voltage

100AF F-100KB — 1. Please state "Reversible connection
. FXK2505, | 5-2255B type" when ordered.

FXK250-H SXK225
400AF F-400R S-400S
600AF F-600F S-600S AC460V | 2. Installation of phase separators on the

load side is required.
F-800F,

800AF F-800RH S-800S
1000AF F-1000K —
1200AF F-1200K —

3. Don't install the breaker at a site whose ambient temperature of an
installation site exceeds 50°C. If installing the breaker in such a high
ambient temperature is unavoidable, contact with Hitachi in advance.

4. Application of full magnetic type for DC circuit

Breakers for AC and breakers for DC are separately calibrated, and
different application cannot be performed.

If DC application, please specify pure DC, single-phase full-wave rectified
or three-phase full-wave rectified, etc.

6. Insulation of line side’s living parts

It is recommended that line side’s live parts of front connected type
breakers are insulated by insulation tape or insulation barrier.

Insulation barrier
Taping

71

Dimension is the same
as A of above table

Fig. 15

20



SELECTION

1. Select a breaker type according to the purpose 2. Estimate the available short-circuit current and select

m Protection of general wiring: Table 1to 4 economical frames — whose interrupting capacity is higher
m Protection of motor: Table 5 than that estimation — from among the following series:
® Protection of branch lamp circuit: Table 6 F series: Standard type for general service

B Protection against earth leakage S series: Small-scaled and low-cost, economical type

L series: High-performance, current-limiting, high-interrupting
<Consideration to available short circuit current> capacity type
In estimating short circuit currents, there are many considerations, such
as characteristics of transformer, connecting wire size and the distance
from the transformer to the faulty point and so on.
The below charts bring you an easy solution for selecting the breaker type.

3¢ Tr 400A frame
1000kV A /
F-400R
1000kVA
Wire Size
325 mm®

5 —>

— D FFB
400A
T frame 5m
Fig. 16 Example of selection

AC 460V | (Transformer voltage: 415V)

50A 125A frame 100AF 125A frame 225AF 250AF frame
Wiresize | 4mm? Wiresize3gmm? 5 = . Wiresize | 00mn?
1,000 T 2000 T O0E TT T “L-225E.
. / l 1 soofedet ! I |,soo""‘f"./H’ L J
H FXK125-H | ‘ PaczsoH | | | 3
/. | 1,000 f—+— S ‘ 1 _ow b :
= I < 1 i R < T 1
B FK12sH || s ] = -
\5 00—t — < :;‘ | ! 2w /
3 E 1! 8 FXK250-5 //
a =% 11| S |
8 8 IR 5 g K
TE 3 fl 2 L
€ F-60RB F S 13 § === :
2 2 il 5 S I
2 2 e : § 10 T
Sh s il Pl = S-225SB |
- - sl i Lol SHK225 I
Ve HIRE i
L % T t 1 T 75 t
1 $-50S8B ‘ ; T l |
, ol || L L L . |
1152 1015 20 30 5060 80100 150200300400500 [ 3 456 101520 3 5060 80 100 150 200300400500 ) 456 .I 5 3 5060 80 100 150 200300400500
Wire length(m) Wire length(m) Wire length(m)
400A frame 600A frame 800A, 1000A, 1200A frame
o Wiresize325mn? , 1500ABus duct 1500ABusduct
. > 000 2.000 g
L-400E L’/, L-600E L [ t» J I—'—- LIIEFT T
1,500 F=——1 1,500 soob =TS
Fl 1V = Fa0oR| | [ [
— 1,900 1,000 1000 }—IF-800RH, FX80!
= F-400R / = F-600F V] 3 F-1000K, E-1000C
x 750 L = i 750 A ; 780—F-1200K, F-1200C
| —t = — = |
2 T = —— = B
S 00— S s S s00l——t— l
g g g . '
8 < I | i S
5 Cow o s00f—t 1
5 300 _ © |
£ S-400S I o J . |
= s € |s-6008 s g $8005 | x |
£ w S a0 S a0 i \ 1 T
S so § 150 s .
= = = |
100 100 i -+ ! }
15 15 s ‘ {
. L 1] L L Pl
s 01520 3 %‘thﬁﬁz TN S e 1615 20 %mm_x;L'mTﬁﬁTnlﬁm b5 0T 210 3 s%b‘!ﬁbn_vs‘mau
Wire length(m) Wire length(m) Wire length(m)
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3. Select the rated current as follows:

e Rated currents for heater and lamp circuits

Select a circuit breaker whose current rating corresponds to the value of
the current allowable for the circuit.

e The rated current of a motor circuit is selected as follows:

<For general type breakers for protection of wiring>

m Rated current of branch circuit for motor

Table 8, 9, 10, 11 shows rated currents of the breakers which have been
selected on condition that they will not effect erroneous operation at
motor starting time. Where two or more motors are connected to one
branch circuit, the sum of the rated currents of these motors forms the
basis for selecting the rated current of the breakers.

m Rated Current of main circuit for motor

The motor groups connected to this circuit are divided into subgroups,
each consisting of motors which are started simultaneously.

Each subgroup is regarded as one motor for convenience (and the sum of
the full load current of each motor within this subgroup is regarded as the
full load current of this virtual motor). Then select the rated current of a
subgroup whose full-load current is largest from the Table 8, 9, 10, 11.
The sum of this tentative rated current and the full-load current of all
the other subgroups is selected as the rated current of the breaker under
consideration.

Tableg8 Directly Starting a 3-phase Induction Motor (400 - 440V AC)
Motor FFB
Ca(Fk)\a/G;ty Fcul':lr_rlgr?s cz?r:gt 2.5 5 7.5 10 I:;erruptIZnZQ Capa;:y (kA);Z - 35 43 50 85
(A) (A) : )
0.2 0.7 15
0.4 1.4 15
0.75 2.3 15
1.5 4.2 15
2.2 5.6 15 F-30r8 FXK125-S FXK125-H L-50E
3.7 9.0 20 S-60RB F-60RB
5.5 14 30
7.5 16 30
1 25 50 S-50SB
15 33 60
18.5 40 60
22 45 75 FXK125-S FXK125-H L-100E
30 60 100 >-1005
S-100SB
37 75 100
45 90 150
55 (110) 175 S-225SB
75 (150) 225 SXK225 FXK250-S FXK250-H L-225E
90 (180) 225
F-400R
110 (220) 350 S-400S SX400 X400 L-400E
150 (300) 500 F-600F
190 (380) 600 S-600S SX600 FX600 L-600E
Note: (1) The starting conditions are set within 15 seconds at 500% (10 seconds at 600%) of full load current.
Table9 Star-delta Starting a 3-phase Induction Motor (400 - 440V AC)
Motor FFB
Capacity Fcuu”r-rlgr?td cE?::gt Interrupting capacity (kA) Sym
(kw) 2.5 5 7.5 10 15 22 25 30 35 43 50 85
(A) (A)
For a capacity of 15 kW or less, select the same breaker among those for direct-starting
18.5 40 75
2 45 75 51005 FXK125-S FXK125-H L-100E
S-100SB
30 60 100
37 75 125
45 90 150 S-225SB
55 110) 175 SXK225 FXK250-S FXK250-H L-225E
75 (150) 225
90 (180) 350 5-4005 F-400R L-400E
110 (220) 400 SX400 FX400
S-600S F-600F
150 (300) 600 SX600 X600 L-600E
F-800R
190 (380) 700 S-800S FX800 F-800RH
L-800E
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Table 10 Selecting table of Fuse-Free Breaker for Motor Branch Circuit Directly Starting 3-phase Induction Motor (200 - 220V AC)

Motor FFB
Ca(rch\%ty F:Jl-rlgstd cﬁ?::gt 5 10 14 25|nterrup;:g capac:; - Syznz 50 85 175
(A) (A)
0.2 1.4 15
0.4 2.6 15
0.75 4.2 15 S-30E
1.5 7.4 15 S-30FB
55 0 % S-60RB E-GORB FXK125-S FXK125-H | L-50E
3.7 16 30
S-50EB,
5.5 25 50 S-20SB
7.5 33 60
11 45 75
5 50 100 S-100EB S-100S S-100SB FXK125-S FXK125-H | L-100E
S-100SB
18.5 75 100
22 90 150
30 (120) 200 S-225SB
37 (150) 25 SXK225 FXK250-S FXK250-H | L-225E
45 (180) 225
55 (220) 350 5-4005 F-400R | | 4o0F
60 (240) 400 SX400 FX400
75 (300) 500 S-600S F-600F L-600EF
90 (360) 600 SX600 FX600
Table 11 Star-delta Starting a 3-phase Induction Motor (200 - 220V AC)
Motor FFB
Ciﬁs\%ty F:Jlr_:g:;j CE?::gt 2.5 5 10 14 Intezr;uptmg;z N ;kSA) SymSO 85 125 175
(A) (A) :
For a capacity of 15 kW or less, select the same breaker among those for direct-starting
18.5 75 125
22 90 150 S-225SB
30 120 200 SXK225 FXK250-S FXK250-H L-225E
37 (150) 225
45 (180) 350 F-400R
=c 220) 200 S-400S, SX400 X400 L-400E
60 (240) 500 F-600F
TS (300) €00 S-600S, SX600 EX600 L-600E
F-800RH
90 (360) 700 S-800S, F-800R, SX800 X800 L-800E

<Breaker Used for Protection of Motor Against Overload>

A motor breaker is used to protect wiring and a motor against overload. Its
rated current is about the same value as full-load current of the motor. The
applicable conditions are subject to the following restrictions:

1) Only one motor is installed on the circuit under consideration.

2) Starting current is less than 600% of the full-load current and motor
load is light (for specific requirements for each rated current, refer to
Table 12).

When the above restrictions cannot be met use a general type FFB.
When ordering, please specify the Frame (selected by the interrupting capacity)
and the rated current. (About the same as full load current of the motor.)

¢ When using the breaker for the transformer primary circuit.

Since exciting inrush current may be 20 to 30 times the transformer
rated current, the breaker rated current should be selected more than
two times the transformer rated current.

Table 12 Applicable Conditions of Motor Breaker

Starting condition
Rated current -
(Amperes) Starting current/ Starting time
full load current

50 or less 500% Within 3 sec
600% Within 2 sec

500% Within 8 sec

From 5110 150 600% Within 5 sec
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4. Application to discrimination coordination

In a discrimination coordination system, only the breaker nearest the
fault opens to isolate the faulty circuit from the rest of the power system.
This system results in maximum continuity of service.
ELECTRONICS TYPE breakers are best suited to application as the

upstream (main) breaker.

Main circuit breaker

—

Branch circuit breaker

— -
Normal circuit Faulty circuit Fig. 17

Table 13 Discrimination between standard FFBs and ELECTRONICS TYPE FFBs

230V class

FFB for branch crei—————FrBformaindircuit [\ oisie— Tye|  FX400 FX600 FX800 FX1000 FX1200 F-1600CB
Type Interrupting - ciryeay — 2Pty kA) 100 100 100 125 125 125
F-30FB 5 5 5 5 5 5 5
F-50FC 10 5 7.5 75 10 10 10
F-60RB 25 5 10 10 25 25 25
F-50HB 35 5 10 10 35 35 35
FXK125-H 100 5 14 14 85 85 85
FXK125-S 50 5 10 10 50 50 50
FXK125-H 100 5 14 14 85 85 85
FXK250-S, FXK250-H, F-250FB, F-250KC 85/100 4 10 10 35 35 65
FX400, F-400R 100 — — 10 18 22 25
F-600F, FX600 100 — — — — 22 25
F-800F, FX800, F-800R 100 — — — — — 25
FX1000 125 — — — — — —
FX1200 125 — — — — — —
S-30E, S-50EB, S-50SB 5 4 5 5 5 5 5
S-100EB, S-60RB 10 4 7.5 7.5 10 10 10
S-100SB 35 5 14 14 25 25 25
S-2255B, SXK225 35 4 10 10 25 25 25
X400, S-400S 50 — 10 18 22 25
SX600, S-600S 50 — — — — 22 25
SX800, S-800S 85 — — — — — 25
L-50E 175 5 14 14 125 125 125
L-100E 175 5 14 14 125 125 125
L-225E 175 4 10 10 42 65 125
L-400E 175 — — 10 18 22 42
L-600E 175 — — — — 22 42
L-800E 175 — — — — — 42
380V class

FFB for branch drcit ——————FrBfor main direuit [ o _Type|  FX400 FX600 FX800 FX1000 FX1200 F-1600CB
Type Interrupting ¢ - iy eay — 2Pty kA) 50 50 50 85 85 85
F-30FB 2.5 2.5 2.5 25 2.5 2.5 2.5
F-50FC 7.5 4 7.5 75 7.5 75 75
F-60RB 10 4 7.5 75 10 10 10
FXK125-H 50 4 7.5 7.5 50 50 50
FXK125-S 30 4 7.5 7.5 25 25 25
FXK125-H 50 4 7.5 75 35 50 50
FXK250-S, F-250FB 30 4 7.5 75 22 22 30
FXK250-H, F-250KC 50 4 7.5 75 22 22 30
FX400, F-400R 50 — — 75 18 22 22
F-600F, FX600 50 — — — — 22 22
FX800, F-800R 50 — — — — — 22
FX1000 85 — — — — — —
FX1200 85 — — — — — —
S-50SB 25 2.5 2.5 2.5 25 2.5 2.5
S-60RB 5 4 5 5 5 5 5
5-100S, S-100SB 10 4 7.5 7.5 10 10 10
S-2255B, SXK225 15 4 7.5 7.5 15 15 15
X400, 5-400S 35 — 7.5 22 22 22
SX600, S-600S 35 — — — 22 22
X800, S-800S 35 — — — — — 22
L-50E 125 4 10 10 30 30 85
L-100E 125 4 10 10 30 30 85
L-225E 125 4 75 7.5 22 22 50
L-400E 125 — — 7.5 18 22 22
L-600E 125 — — — — 22 22
L-800E 125 — — — — — 22
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ACCESSORIES

Interior Accessories

m Available accessories inside of FFB are as follows:

Undervoltage Trip (UVT)

Shunt Trip (SHT)

The Undervoltage Trip is used to automatically trip the breaker
when the line voltage drops to 35 to 70% of its normal value.

The standard mounting method of the breaker with this trip is
vertically on the wall with its line end positioned upward.

The Shunt Trip is used to trip the breaker electrically from a remote
point. Since this trip coil does not have a continuous rating, the coil
circuit must be broken by making connections to the load end of
the breaker (Fig. 20 (a)). If a separate power supply is to be used,
the customer is requested to specify an auxiliary switch to prevent
the coil from being burnt by overheating (Fig. 20 (b)).

The standard mounting method of the breaker with this trip is on
the wall with its line end positioned upward.

Lead wire
0.5mm’ PVC-insulated wire (yellow),
0.5 meter long

Alarm Switch (AL)

Auxiliary Switch (AUX)

When the breaker is tripped, this switch closes to energize an
indicating light or sound an alarm. It employs a microswitch
equipped with a C-contact.

® Terminal Symbols and Connection Condition of AL Switch

Condition of Breaker | Connection condition of AL switch

o—— S-2(5-5)
S-1

ON and OFF (5-4) —o\_
S-3 (5-6)
_o/o_ 5263
Tripped (2:1)

O—— $-3(5-6)

(): for 2C contacts

The auxiliary switch, a device interlocked with opening and closing
operation of a breaker, is used to open or close control circuits as the
breaker operates. It employs a microswitch equipped with a C-contact.

m Terminal Symbols and Connection Condition of AUX Switch

Condition of Breaker | Connection condition of AUX switch

o—— A2 (A-5)
A-1

ON and OFF (A_4)—o\o_
A-3 (A-6)
A-2 (A-5)

A-1 _0/0_

(A-4)
O— A-3(A-6)

OFF or Tripped

(): for 2C contacts
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Terminal Block for Interior Accessories

TB

for an Interior Accessory

TB2

Fig. 18 External View of a Breaker with Terminal Block

TB

3P 6P

6P

Fig. 19

TB2

Dimensions of FFB with Terminal Block for
Interior Accessory

Table 14 Rating of Alarm Switch and Auxiliary Switch
Voltage Rated current | Time constant
250V 2A
AC 500V 1A B
110V 0.5A
DC 270V 025A 10 ms or less
(a) Uni-power (b) Separate power
(excepting F-250FB F-250KC)
Fig. 20 Wiring Diagram of Shunt Trip
Table 15 Coil rating of SHT and UVT
SHT uvT
Type
Voltage Input (VA) Voltage Input (VA)
S-30E, S-50EB, 100 - -
S-225SB, SXK225 (for 400V: 200VA)
AC 100-110V 50Hz 60Hz
F-30FB, S-50SB, F-60RB, F-50KB, AC 200-220V AC 100V AC 100V
L-50E, S-100EB, S-100S, S-100SB, AC 230-240V 200V 110V 20
F-100S, F-100RB, F-100KB, L-100E AC 380V 230V 200V
AC 400-440V 240V 220V
FXK125-S, FXK125-H, FXK250-S, FXK250-H, AC 480V o .
F-250FB, F-250KC 200
L-225E, S-400S, SX400, F-400R, Common use for SOHz 60Hz 50
FX400, L-400E 50 and 60 Hz AC 100V AC 100V
$-6005, SX600, F-600F, FX600, L-600E, DC 100V ;gg& ;88&
$-800S, SX800, F-800R, F-800RH, FX800, DC 110V 540V 5207 30
L-800E, FX1000, FX1200, F-1000C, F-1000K, 400V 400V
F-1200C, F-1200K, F-1600CB, F-16008B 415V 240V
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Table 16 Applicability of interior accessories

Notes:
1. 2C means that it can be mounted 1C, if required.
2. *: Terminal block (TB) for UVT wiring is equipped.
3. The accessories of marked *types can be installed by customers.

4. AL 2C or AUX 2C is available in case of FXK125-5/H and FXK250-S/H

:E;El;ga *FX600 F-1200K
F-30FB F-100S *FXK250-H | *FX400 *EQSOOOOFF:SGSC?E :mggg
F-60RB F-100KB  |*%FXK250-S F-400R
F-1000K F-1600CB
Type F-250FB F-800RH
F-250KC
S-30E S-50SB, S-100EB, 1005 S-2255B | %SX400 |%SX600 S-600S
S-50EB S-1005B, S-60RB *SXK225 S-4005 | % SX800 S-6005
L-225E L-600E
L-50E L-100E L-400E L-800E
I
Number * MFXK100-S
of poles MS-30E MS-505B * MFXK225-S
MS-50EB MS-100SB MS-2255B
Accessories MF-250FB
2 3 2 3 2 3,4 2,3 2,3,4 2,3, 4 3,4
I I 1
AL 5 5 5 1c 1c 2C 2C
T 1 1
[T [ ] [ ]
AUX
L] I 0]
*x *
* %
AL (10) I@ (ic) I@ ic ic 2c (o) 20 DID)
+
AUX <] <] = - i
AL
+ 1C 1C 2C 2C
SHT
* *
AL
+ 1C 2C 2C
uvT
AUX
+ ) X) X X) X X
SHT
* *
AUX I I
+ ° °
uvT ] ]
AL * %
+ 1C 1C 2C 1C
AUX A %) %) ? = CENE S
+
SHT
AL * * k%
AGX II 1C II 2C II@ @ II 1C @
* *
+ i = ] i
uvT
H Handle of Breaker O AL [] Aux ® SHT Q@ur
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Exterior Accessories

m Accessories mounted on the outside of breaker are as follows:

m Rear Connecting Stud (STB) and Bar Stud (BSD)
® Plug-in Mounting Base Assembly (PK)

® Flush Mounting Base Assembly (GK)

m Mechanical Interlock (MI)

® Motor Operating Mechanism (MMK, MMK-C)
B Electro-magnetic Operating Mechanism (MK-C)
® Handle Operating Mechanism

1. Rear Connecting Stud (STB) and Bar Stud (BSD)

Rear connecting stud is used as rear connecting terminal.

Fig. 21 FFB with Rear Connecting Studs

For 600A frame or less and S-800S, molded insulating bushings are
provided.

2. Plug-in Mounting Base Assembly (PK)

The plug-in mounting base assembly is an accessory demounting a
breaker by saving the trouble of removing the connection wiring from it
when inspecting or replacing a breaker mounted on a switchboard or a
panel board.

L

Fig. 22 FFB with Plug-in Mounting Base Assembly

3. Flush-mounting Base Assembly (GKW, GK)

The flush-mounting base assembly is an accessory for mounting a
breaker on a switchboard. A breaker is secured via insulating bushings
to an exclusive mounting frame by using screws as same method as
the rear connecting stud or bar stud. A rectangular hole sized a little
larger than that of a breaker is cut into the switchboard and the breaker
is embedded into this hole and secured to the switchboard by the
mounting frame. The flush plate is mounted on the breaker.

Fig. 23 FFB with Flush-mounting Base Assembly

4. Mechanical Interlock (MIW)

This mechanical interlock prevent from any of two breakers to be closed.

Fig. 24 FFB with Mechanical Interlock

5. Drawout Mechanism (PDK)

The drawout mechanism is an accessory for easy mounting and removal
of F-1600E.

Fig. 25 FFB with Drawout Mechanism
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6. Motor Operating Mechanism (MMK-S)

e This mechanism is suitable to remote control a breaker by utilizing a motor.
Since the control circuit is self holding type, the operation of this
mechanism is completed by brief closing of push button switch contact.
As soon as completing of operation, the control circuit is opened and
the motor is stopped by instant operation of a limit switch.

e The manual operation is also available.

Table 17 Standard Ratings of Motor Operated Mechcanism

Fig. 26 Motor Operating Mechanism

L]

Fig. 27 Control Circuit of Motor Operating Mechanism

Type MMK-S
3P 4p
. F100KB
F series FXK125-S FX400
FXK125-H F-400R 25078 F-400R
Type of FFB F-250KC
yp eories L-50E [-225E L-50E L[-225E
L-100E L-400E L-100E L-400E
S series $-2255B SX400 B B
SXK225 S-400S
DC100 B
DC110
Max. operational AC100 0.2 0.3 0.2 0.3
current peak (A) AC110 (0.6) (0.9) (0.6) (0.9)
AC200 0.1 0.15 0.1 0.15
AC220 (0.3) (0.45) (0.3) (0.45)
Power supply (VA) 500 100 50 100
5
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Dimensions
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7. Motor Operating Mechanism (MMK-C)

e This mechanism is suitable to remote control a breaker by utilizing a
motor. There is one type as follows.

MMK-C (Compact Type): The breaker is operated by rotation of a single
phase series commutator motor with reduction gear.

Table 18 Standard Ratings of Motor Operated Mechcanism

Fig. 28 Motor Operating Mechanism

*excepting 4 poles FFB

Type MMK-C
F-800R F-800RH
FX800 F-1000C (4P) F-1000K (4P)
F series Il::-)i?(())g l;?ggg F-1000C* F-1000K* F-1200C (4P) F-1200K (4P)
F-1200C* F-1200K* F-1600CB (4P) F-1600B (4P)
Type of FFB F-1600CB* F-1600B*
L series L-225E o L-600E o
L-400E L-800E
S series S-400S S-600S S-800S —
Max. operational DC100-110V 3 6.5 8 10
) AC120V 3 6.5 8 10
current peak (A)
AC240V 1.5 3.5 4 5
Operating time (sec) 1.2 1.5 1.5 1.5
Power supply (VA) 100 200 200 400
F-400R FX400 F-600F FX600 F-800R PS Push-button Switch
F series F-800RH FX800 FX1000C F-1000K FX1000 X Auxiliary Electromagnetic Contactor
Type F-1200C F-1200K FX1200 F-1600CB n For Operating FFB* ON”
F-16008 f For operating FFB" OFF”
L series | L-225E L-400E L-600E L-800E 3 Closed by operation (normally open)
S series | 5-4005 5-6005 5-8005 b Opened by operation (normally closed)
CP Circuit Protector
— 2 Timer
} Pr?.f:ggg_g_gﬁ&oj‘ Si Silicon Rectifier
,,,(,D‘o:),,,,,dﬁwmﬁ1 . * - ‘ | R Resister
S PN =<5 e 2 m@i O | M| Motor
o [ Soabal rj i IS SLS Limit Switch
e
%76‘&,7417010—_—0@ X”bo_<: >_? 1
S P |
|
S |
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DimMmENSIONS OF

MMK-C

L-225E FFB FEB
44|44, 11 hole 42 FFB
#11 hole ¢ M8 screw hole
(Standard Type) ; @ W & WS e
- handle
m."n;.ﬁ {oHoHRH
e AHjVLT -
o || 1 : i —|
Bl 1 | 1kl :
i 0 Ll |
FFBEr— 3 8 AT S &
o
& |l 4 J | . !
Sl 1 1 Jel! s §
LAl ! Hi 4
i Sk N = b
|76.5 [ \o535 1015_\925 1075
[z 19 el 3 pole 4 pole
lanual lanual e e

3 pole ¥

andle

4 pole

andle

Drilling plan

I I I I I I R I I I I T R I I I R T R R R I I P P P I S A Y

(Rear Connecting Type) é s E° o soontoor 4%
ounting __ 1515 44 #7 holexa 44
plate i
J—‘f-‘?-’gf 0% o e 4
FFB  “Eig i
i | «J. i
LT* od | | B dhdbidid
—H 4444 44 |44 |44
1175 | 70 6-$35 hole = 8-¢35 hole
a1 2495 100 3 pole 4 pole

Drilling plan

I I I R T T T I R I T T P T R I I I R R I I I A Y

(Built-in Type) FEB  Moscownoor FFB
FFB FFB Mounting plate 2%4 i 226
/ 94 | 110 116 | 110
o 8 T D 2 ;: % <+
Fre, 1 . [l i ik e Sl e
A 0 T8
Mt | s R el
104 | 120 126 | 120 J 1875 ] 160 205
224 246 147 132 2170 - | 3 pole 4 pole

3 pole

4 pole

Drilling plan

I I I I I I I I I T T I T T R R R I I I P I I I I I I I T AT

FX400, F-400R s ¢
. al  #rihole w[|® &F’« }4 lr]w{s;crr;\;«e;ge e
$X400, L-400E ] ]
[ T e ] :
(Standard Type) 4 i \ . P A Jﬁ_,j{
: E u ARl By I
S - Bl
Lol st 101.5 \92.5 n . 172, 103
Manual hand\eT\ ; 5 L 3 pole 4 pole
3 pole 4 pole Manual handie Drilling plan

I I I I I I R I I I I T R I I I R T R R R I I P P P I S A Y

(Rear Connecting Type)

I I I I I I R I I I I T R I I I R T R R R I I P P P I S A Y

Mounting

¥ m
o

| o

|65
o |

f FFB
| Ms screw hole or ¢
4

a3, 47 holeX4

foss

44
8-435 hole
4 pole

Drilling plan

ilt-i Fre FFB
(Bu”t in Type) . M8 screw hole or ¢
FFB Mounting plate 204 #8 holeX4 226 :
ie ¢ v e 116_]_110.|
l B i :’;
+ + T+ |+ B r
o L TE’ f
FFB £ : i |
¢ Aa L e A o e g g L sy il gt]
| . + ‘ N ‘T : T ' %
|
& = {= H I
Mo ot o o , = L # | #
el 126 | 120 l | 2025 10 205
224 246 LA RE 247.5 3 pole pole

4 pole

4
Drilling plan
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FXGOO, F'GOOF 70:070 #4135 hole 1653 § M6 o
SXGOO' L-600E i g’, 2 “ ‘ Manual handle Aﬁiojkﬂhclem
(Standard Type) ;. e T ! \ 1

£F
1 e i o

434
|
I
T
i
T

@1 Lazta H Li '3 po.ie 4"polew

® 344
137 07

o

o

vangal 7 280 o] s Drilling plan
"3 pole Memel” 4 pole
i 0 M6 screw hol M6 screw hols
(Rear Connecting Type) e wln, Moo s oy o
Ear 2 6-448 hole - 8-$48 hole

=i R

Hae o

S Eedl | e eans

65, 2495 110 3 pole

= )

o T 1 Bl

g ) @ 1l s ) [ e

lg + 8 Al
$ @ 9 L | 1 i
244 230
L,,gu _] T w . _Mpole
3 pole 3 pole

Drilling plan

FXSOO, F'800R 70 _[ 70 ¢

$13.5 hole | e ¢
F-800RH, SX800 s - S

L'800E ,:5’3;‘,'(': f
(Standard Type) Al 0L

i

S

344
207

2

L
7
azs

h
T
243

137

HIHIHISE

Manual handle

(Rear Connecting Type)

20, 4-47hole

<
Maunting 20,2 23 I
plate 5 70,
| |8 6-$48 hole mEmn 8-448 hole

b Aouser |
o =t ] ol

FFB

4-¢7 hole

iz

i
.__i__.

+
i

(Built-in Type)

1’ /Moun(mg plate

3
3

R =

4

,‘
P
@
220
S0 130
j}e‘g
ls 3
&
4
160 207
356
|
. e |
I
e

244 314
- = 4 pole
ok Apds Mtz 3 pole

Drilling plan
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FX1000, F-1000K
(Standard Type)

¢
2070

7
M
e 4 pole

#13.5 hole vo_ms
: =
n il LT
Ii f il 1‘,’;‘}1 {'og] H‘ Manual handle |
4 (51 4] 4 Y |
- -
e AT
210 280 64 2895

M8 screw hole or
#10 holeXd
T

melmll Bt
P
L] L,al_J

!

380

¢t

3 pole 4 pole
Drilling plan

(Rear Connecting Type)

e ?SW nole ;Dj/f?fﬁéffxﬁ"'e i
B lﬁﬁ £y 3=
¢ £ g 8 g
_. | et | 1‘ !
; = == ]
84, 289.5 100 230 310
3 pole 4 pole
£ Drilling plan :
(Built-in Type) o
=¥ - = L
il '] i = l
: | - il
! T =118 §
e h i 4 1
: Bl L
0 w i S 4 pole
3 l 4 OI 64l 132 2525 | 3 pole
e P Drilling plan
FX1200, F-1200K | ... j i iy
(Standard Type) . T s M;H Tﬂr : arvlbarte | % INV ‘
s ‘T_' = i TEa ) L

10

410
570

[ Scms )
L
380

; 2 — [yl
e = i Lep 1) L4 ]
LE‘ I eIIES ol
i E i 6| 205 3 pole 4 pole
Manual handie Manual handle STH
pole pole Drilling plan
(Rear Connecting Type) T o § e
: i
EE fl: . e o e
—F li Izl i
f
e g —8F
—it ;I $
= l._J == |
64, 289.5 100 230 310
3 pole - 4 pole
P Drilling plan B
(BUIlt-In Type) 31 M screw hole or
Il Mounting plate 264 /¢|o holeX4
uas = ~ g B i
i i 4 == ;
. il

H

T
220
450

|

T

1
T |
| : L
L ] o ﬂ _”P_:':ﬂ: L
s HarE
;; ‘ ;; | | 3 4 pole
4| 13z z ole
3 pole 4 pole e p

Drilling plan

34



F-1600B, F-1600CB
(Standard Type)

013.5 holes
¥
i fl i

=t “L Manual
¥ 4 handle

54 289.5

M8 screw hole or
$10 holeX4

3 pole

Drilling plan

(Rear Connecting Type)

Rear conneating bar studs
(A system!

Rear conneating bar studs
(8 system)

Manual
handle

‘Manval
handle

Manual
handle

Bar studs of A system  Bar studs of B system

Rear connecting bar studs
(A system)

4 pole

M10X50 Bolt

s

Mounting angle

Bar studs of A system

Rear connecting bar studs

(8 system:

410

Manual
handle 210

Manual
38, handle

o sm—a
Manual S zf
handie :g
3
— 1 s g
ey
S asBy
!
S =)
4
150
1595
84, 2895 125

Bar studs of A system Bar studs of B system  Bar studs of A system

(Built-in Type)

4 pole

Mounting plate
Manual handle

Max size terminal t6XW75

/379

i5
—8 . r—_ﬁ’:[EIE

ry ]

272

jas] |15,
125

200

Mounting angle

Mounting angle

2
=1 A Max size terminal ;
Mansl = | exwrs =t
handle B |
L o
g
: L
I
8
' &
. .
1 - — @I =g ¥
1595 20 | M8 screw hole or
& 2895 mzo'a #10 holeX4

EINE
i
: o
o 3 g
8 L
¥ 2|8

378"

5
224

Drilling plan

Drilling plan

Mounting angle M8 screw hole or
Mounting angle 10 holeX4
ey M10X50 Bolt .
= Max size terminal { + & s
20 | 18XW75
Manual =
handle -
3
2| €l ole
| e s & = + 5| 8] 2
2
3
8
===
n
ko g T i
1505
! 84, 2895 125 o
280

Bar studs of B system

Mounting angle

: flleseon s
| I
i ' ' ®
g
3po|e 2T—— 2|3 e - -——- ;g s
o
S
: : L R
e N | Eal
et o = L1 € “o g 1)
Tt |
i 1595 20
210 6 2555
b 310 Nanual = 4-M8 screw hole
handle or $10 hole
4-M8 screw hole
Mounting plate ~] Mounting angle or ¢10 hole
: gl v —— 7
; |
H Manual i
: : handle l 7
‘ g
N 2l g alg)|
—Hz SEE — . B
: =3
: @
D ‘ \ g
P : ‘
¢ | S ++ ¢
150 -70
1595
280 Manual 64 i 390
410 handle

Drilling plan
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8. Terminal Cover (TMC)

TMC-0G All Types
(Excepting TMC-0G)
Fig. 29 Fig. 30 Shape of Terminal Cover
. Dimensions
Types Applicable breakers A B C 5 Remarks
TMC-0G | S-30E, S-50EB 75(50)| 19.5 56 5
TMC-1 F-30FB. S-50SB. S-60SB 75(50)| 48 59.5 28
TMC-1S F—60RB', S—1OOE’B, S-100SB 75 (50)| 25 56 5 Short type
TMC-2D 75(50| 56 59.5 36 Long type
S-100S, F-100S,
TMC-2C FXK125-S, FXK125-H 90 (60)| 63 63 36
TMC-3C | F-100KB, L-50E, L-100E 90 (60)| 56 85.5 36
TMC-4K | 5-225SB 105 | 79 [ 56 | 50
TMC-4) SXK225 105 79 53 50
TMC-4JS | FXK250-S, FX-250-H 105 28 51 5 Short type
TMC-4H | F-250FB, F-250KC 105 71 99 40
L-225E, S-400S, F-400FB,
TMC-5B L-400E 147 147 99 110
S-600S, F-600F, L-600E,
SX600, FX600, S-800S,
TMC5D | ZeioR F-800RH, L-8oog, | 210 | 154 | 915 | 129
SX800, FX800
TMC-6 F-1000K, F-1200K 210 159 145 130
TMC-6B FX1000, FX1200 210 159 1385 | 130
Remarks Dimensions with () are for 2-pole types
Terminal Cover (BTC) Types Applicable FFB Type
BTC-1 F-30FB, S-50SB, S-60RB, F-60RB, S-100EB, S-100SB
BTC-2C | S-100S, F-100S, FXK125-S, FXK125-H
BTC-3C | F-100KB, L-50E, L-100E
BTC-4G | S-225SB, MS-225SB
BTC-4J SXK225, FXK250-S, FXK250-H
BTC-5B | L-225E, L-400E, S-400S, F-400R, SX400, FX400

Fig. 31

9. Handle operating mechanism

This device is mounted on the face or door of a switchboard or a control
board, making it possible to open or close a breaker from the outside.
Following interlocks are attached as standard.

m Handle Interlock
This handle interlocks is for preventing unnecessary manipulations of a
breaker. Users are requested to provide a padlock for this device.

m Door Interlock

For a handle mounted on a hinged door, this door interlock allows the
door to be opened only when the breaker's operating handle is placed at
the OPEN COVER position. When the handle is placed at the ON or OFF
position, this device will prevent the door from being opened.

m Color of Handle and Nameplate

The standard colors of handle and nameplate are as follows:
Handle: No1.5 (Black)

Nameplate: Black letters on silver aventurine
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Handle Operating Mechanism

Fig. 32

(with padlock)

m Dimension of HA Type Handle (3P)

116

55 110
=35 85
| [ i ‘ Center line a Center line
R = of FFB (ELB) I < of FFB (ELB)
Name plate r | o i 3 % Center line
y S = Center line Name plate x s of FFB (ELB)
T / of FFB (ELB) | lhandle
NS handle g*g d g —
i~
3 : o 2 Center line 3 B \
8L .. ] o s of FFB (ELB) o 1 = Center line
4 l handle & | of FFB (ELB)
Stopper for Stopper for - “ L handle
. door interlock 4-05.5 Mounting holes
door interlock  pajease lever {‘\ b '(J35: thedpladloc.k ) s g IF{:VIeerase Use the padlock T
] mm dimension topper for (30mm dimension) .
v Door interlock Cfer;thr(lEerE)
Door Hand| Center line (Mounted on ) o
lover of FFB (ELB) case side) oy rﬁ——— —— handle
T center ~ | handle ﬁ _J o 4-05.5 Mounting . 70
/4 ﬁ o - 4 “°} holes (For N
il |Stopper . - = mounting E‘I-—" g
|| for door :1 < 2-05.5 Mounti Door - m name plate) g .
fi —linterlock T [ h- | -> Mounting “ c 1 - Handle lever
";) (Mounted : o 211 hole 100 - : ] | L 060 hole ” T\ center
n lon case | a i < | | 4-06 @11 hole
“» side) Door drilling ‘l__ H Mounting holes
‘ for handle mechanism i 1 |
7 (ELB) FF{K }\ Center line of Door drilling
(ELB) FFB Center line of mounting panel FFB handle (ELB) for handle mechanism
mounting panel FFB handle (ELB)
Fig. 33-1 Fig. 33-2
Types Applicable breakers Panel cutting Fig. A B C D E F G H m Padlock
HA-104 S-100S, F-100S Fig.33-1 102 115 91 108 35 — — 75
F-30FB, S-50SB, S-60RB, )
HA-108 F-6ORB, 5-100EB, 510058 Fig.33-1 104 114 88 105 35 1.5 — 75 N
5
F-100KB . 102 115 110 127 35 — — 75
HA-106 Fig.33-1
L-50E, L-100E 9 102 | 115 | 127 | 144 | 35 | — | — | 75 l
HA-206 F-250FB, F-250KC Fig.33-1 110 118 131 148 35 — — 75
HA-207 S-225SB Fig.33-1 100 118 90 107 35 1.5 — 75 8
HA-209 SXK225 Fig.33-1 106 110 96 115 35 — — 75
HA-210 FXK250-S, FXK250-H Fig.33-1 106 110 98 115 35 — — 75 30
L-225E, S-400S, )
HA-405 F-400R, L-400E Fig.33-1 13 120 140 157 38 — 6 78
HA-406 SX400, FX400 Fig.33-1 113 120 140 157 38 — 6 78
S-600S, F-600F, .
(Padlock is not attached as standard)
HA-402 L-600E, SX600, FX600 Fig.33-1 113 120 145 162 38 7.5 — 78
S-800S, F-800R, F-800RH, 9 ’
L-800E,SX800, FX800 Flg 34
FX1000, F-1000K,
HA-801 FX1200, F-1200K Fig.33-2 195 200 187 206 100 — — 165
FX1600CB, F-1600B
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Handle Operating Mechanism

Fig. 35

(with padlock)

m Dimension of HA Type Handle (3P)

Door

Face plate
Latch

S ,:,;1 Door interlock

release lever Ly

68 (Max)

Padlock

Setting position

of left hinge of door

Dimension A

Setting position

Centerline

Dimension in (mm)

Dimensions of padiock
(Padlock isn’t attachment)

1. Diam. B=_ @6 or under

2. Width C= 19 or more

3.Length of straight part D
=10.5 or more

of right hinge of door

Centerline
N

4-015 holes

| @90hole

Drilling plan of doors

hY

F

Center line of
FFB handle

4-015 holes o

AN
Center

ne of FFB

Fig. 36-1
Center line of I
FFB handle
Over 150 -
(When hinge
is 10) T T
Length between
hinge and breaker
Di i m Padlock
Handle Type Applicable Breakers Bolt - fmensior
Fig. A B C D L: Straight length
F-100KB . 132 3
HM-S11 M4 x 50 | Fig.36-1 — — — 8
L-50E, L-100E 149 .
inasta | F30PB, 55058, 56058 vares lroaet l1oms | — | — | — (Padlock is not attached as standard)
F-60RB, S-100EB, S-100SB 9 ' B
HM-S13 FXK125-S, FXK125-H M4 x 70 | Fig.36-1 118 — — —
HM-S21 F-250FB, F-250KC M4 x50 | Fig.36-1 | 150.5 — — —
HM-S22 S-225SB M4 x 45 | Fig.36-1 | 110.5 — — —
HM-S23 SXK225 M4 x 45 | Fig.36-1 118 — — — A Flg 37
HM-S25 FXK250-S, FXK250-H M4 x 45 | Fig.36-1 118 — — —
S-6005, 5-800S, F-600F } ® Padlock Dimension
HM-402 | o 0e F-800RH, L60CE, L.BogE | MEX 130 | Fig362 | 176 | 137 | 137 | 0
HM-405 L-225E, S-400S, F-400R, L-400E M6 x 130 | Fig.36-2 170 137 140 6 A B L
HM-406 SX400, FX400 M6 x 130 | Fig.36-2 170 137 140 6 HM-402, 405, 406, 407 45 6—6.5 Over 16
HM-407 SX600, FX600, SX800, FX800 M6 x 130 | Fig.36-2 176 137 137 0
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DimensIoNSs

rof
$-30S/S-50E i
3\ Max. value of less
: s = than 30A
b3 iR "3 Mlaxi ;/aiué '
o - of 31 to 50A
;E Base ambient
2 ) temperature 40°C
s i
= by
= 2 Min.
06{—f= value s 9
o \ 2
0. 1 £
X o 100
’ £
o | 2
L o006 | I E 60
g 5 0 1 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
(2) Mounting holes (2) Mounting holes Terminal Cover
for M4 screw for M4 screw 28
[le]
~f TRIP
| | | on |
A7 I e RPN ISP I =1 :
BrETRST 7 75 - ==
M v 7 _ 57
] T T N L s [
T g o
O] N o o| ¢ — 0| o
e “jy: w©| o © 1\ 4 @ @
2.9 —O— -O- NV
]
L M5 screw
|I>\II\ IQI_'IMIQ@I_ H—/‘ X
CRIBIE el old] aleal 1 { e |
JE2Ed 2 AR e | || 4
1 I f o RESET ©
25 25 ~ 5
50 25 25 | 32
75 60
64
79

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

] Drl”lng Plan -M4 screw hole 2-M4 screw hole
or @5 hole or @5 hole
= /-

95

2 pole 3 pole

For front mounting bolts

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

® Terminal Arrangement Max. applicable crimping

terminal : 14mm?

Applicable wire
$1.6~22mm?

13 M5 screw 32 l

E E

- .

6.5
14.5

Bus and crimping
terminal connection

Wire connection
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o3
I 2
20
c 10
(MS-30E/MS-50EB) £ i e
Q : 1]
E [ 0w
2
g 8 [T Min. Base ambient
E‘ ; M temperature 40°C
1 - — 300
o] 0.6 3 =
o & 0.4 \ ‘; 200
o 0.2 N E 160
0.1 5 = 140
e f A \ 2
0.02 o
0.01 2
L— o0.006 = 60
888 8 8% 888888 § 88 10 0 0 20 3 4 50 60
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

® Dimensions

Mounting fixture 2-M4 screw hole  2-M4 screw hole M5 screw.
——"—LXLJ:{[;L AL i
Heloket Clefc

40
al

117
96
T
67
50

40

13.5 :-*

2 pole 3 pole

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

G 2-M4 screw hole 2-M4 screw hole
u Drllllng Plan or @5 hole or 05 hole

i . ' ' . |
T T T T 00| o
-ED- _?_
25
2 pole 3 pole

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

® Terminal Arrangement

. Lo Applicable wire
Max. applicable crimping 01.6 — 22mm?
terminal: 14 mm®

13 32 l

/NIS screw
i T ]
©
A

—
e
|—

[

5.5
'
I 12 (Max.)
Bus.and crimping Wire connection Manufacturing of terminal
terminal connection (Max. 14)

6.5
14.5
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rod
I
S-30FB/S-50SB E
L N Max. value of less than 30ATT]
S WA
(MS'SOSB) Max. value of 31 to 50A" 1
L VN N [Max. value for DC
g = application H
= < a
) N ~IN
S . £ Base ambient
-~ ‘_P/ F=- Bl g temperature 40°C
e o ‘ = g N -
¢ X \ g i
S 5 z
o A (S
A [E,1 ™~
- * N i g =
| = .
£§8 10 20 30 40
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
(2)Mounting holes  (2)Mounting holes
for M4 screw for M4 screw
/ 25
i [ ||
T RN E
50 N @J
{25 25kt ]
l::l RS
[P F —— = + 212
12.5
__é% - | : RESET RacH
‘Y
T OFF i 74
25 25 | 25 \ . RN
52 75 —
o]l e
2 pole 3 pole 24

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

® Drilling Plan (4) 13 diam. holes
P Alab S Ry TTL GO .
s holes 25 holes or (2) 25 , 25 (6) 13 diam. holes
(2)M4 tap holes or (2)M4 tap holes or 5 diam. holes R o
(2)5 diam. holes (2)5 diam. holes ‘ =X b \! 25 | 4 R
Ea Eie=c Y| TG
H | : i ' g . : : :
Handle o
r 23 center e I . . 2|8
line &
: ' ' ! ! 9l «
J ! ' ! I : o . H
| '}
L—%—J Ll Lﬂ}%@ PN YYN
52 25 I =) T #‘ )
75 125 rs
2 pole 3 pole
For front mounting bolts For rear connecting studs

D I T R I R R I I I I I I R I R I I R I I I R I I I I Y

® Terminal Arrangement ® For Rear Connecting Studs

Max. applicable pressure-type
1 Wire connector : 4mm .
Breaker under side

M5 screw
/ - 2]~

\

| ‘ \

/ ‘ i -~ | \
e = | B \
I lﬂ f L \

i T T T
—— 13 |—— i Applicable wire connector: - pani ‘
L 15 to 22mm?
Bus or Pressure wire 1

" Connector Connection

2 pole
Wire connection

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e
I
|
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roe
S
\‘ Max. value of less than 30A 7]
s assst—=
= N Max.
o - e N\
g a
S R
o \| ~ON .
£ Base ambient
,& H Milr. temperature 40°C
= of value N
Y for AC / A <
& wf Min, N < S
o4t value e—_ 2y o 16
02l for DC . \ E
o \ Ll 12
o
£
\ a T~
N = =
b, =
B e & 10 20 0 5
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

= Dimensions

(2)Mounting holes  (2)Mounting holes
for M4 screw for M4 screw

Ve il

__@ 1 N - TRIP
50 1T \ on
25 25k g o |
H R2.S T 1l
] | =) & 2l g 2 ISPES T -
- 1 g}‘%;’/’::r:
Q
12.5 /
—"é% é—* 5 RESET sa_
v OFF —*
25 25 | 25 [.24 |
52 75 3|60
4 63
2 pole 3 pole 84

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drllllng Plan (4) 13 diam. holes
(2) M4 tap holes or
()5 dipam. holes | 22| /(@) ma tap 2 iam. hol
25, holes or (2) .25, 25 (6) 13 diam. holes

(2)M4 tap holes or (2)M4 tap holes or I} 5 diam. holes e -

(2)5 diam. holes (2)5 diam. holes | e e 2
l AN ALY
T N

1 ]

Handie o
+ 28 center —t Z g —t - 2| g
line I T
. ! 1 ! ! ! H ©
' ' ' ' ' : : @ PN
o
sz | |25] R A S
75 - 12,5 ~
2 pole 3 pole
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® Terminal Arrangement ® For Rear Connecting Studs

/J: Breaker under side
[

Max. applicable
pressure-type
Wire connector
14 mm?

21

13
MS screw r—-'l ~

w
. < 4
- -—r-.
_____ o i—f
Bus or pressure wire connector connection — ——

Applicable wire
conductor
1 1.6¢ to 22mm”

nsulating bushing

3 pole

Wire connection

s e ecessesessesssses s s es s s es s s s es s e e
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L ;
L-50E .
- .
’T Max. value of 31 to 50A TTT]
= \ = f
s 5 i :
NEN va 3071
v - ) e
E
N
= N
£ Base ambient
& temperature 40°C
S Min. -
& EEEelued =N g
o C =~ 1
: \ 2 i
i \ = o
<
3 N~
5 k=
=
- g8 0 10 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
(4) Mounting holes 30 Position of studs o
for M4 screw | o
w
) ~ Trip
§# $ T
4
; [la]
8 ~oa 4R ~
8 m 4“’—\‘5’) ;ALS
OFF
S ! , ©
[30] ,
|
]
T T !
' 30, 30 fr)
r~—-+——90 L2

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan

(4) M4 tap holes or

(4) 5 diam. holes (6) 17 diam. holes

SR

67.5

p———————150-
150

1
8
0
;
a
€
l

3 pole 3 pole
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® Terminal Arrangement - M For Rear Connecting Studs

Max. licabl .

pr::s:rzpt;?e ¢ : Breaker underside I

wire connector: .

22mm’ : |

17 . | i
M6 screw ﬁ - . I !
Tis o] . EQ
i . Q T % 4
N T_‘—
Bus or pressure wire connector connection N m_’_
. et e — o
Applicable wire . 2 i, -;J_.:— . _I.A_LI__TJ_A._
~ connector: . Q . W iy o —
1.6 to 22mm? : _ L 1
. © I
N . : Insulating bushing
Wire connection (15 to 50A) .

. M8 screw
N 3 pole
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L 3 U =
T 1| £ ) 1
1
r -
- - < Max. value of less 2 \
s \ than 30A == £ 0 Max. value
e S R
\ At N
(MS-1 OOSB) I| AN Max. value of 3177 2
— - =+ to 50A == |
E i I” T Ir I<f OE) 40
£ 'y Max. value for = 2 N
'; N N U'HD application '; 10 b,
< — i< 6 =
5 g 5 | B S
£ Min. N < = 2 MM*Mlln.
g OLE value Naw “ o Hyalue T T
@ = x g od i\ 3
°2_'Mlin[ value T} ~H 0 \
O—rfor DC 1 - o1 N
0.06
0.04
0
N, 0.01 ]
] §88588¢8 ¥ T "™gasg 5 sss 8E ¢ :
S-100SB Current MS-100SB
(percent rated current)
Overcurrent Tripping
Characteristic Curve
® Dimensions
2-Mounting holes 2-Mounting holes Base ambient
for M4 screw for M4 screw temperature 40°C\
~
445 (|
n id g
ll & P
[ £
] - F E =
- o
<
£ ~
=22 TRo ] g
i o
—| 10 2 3 0 50
: i
il ey g E fitzs =d O
] - ¢_ Ambient Temperture (°C)
12! 2 i
{oom] ——iaimen [ ls- Temperature
1 ] Compensation Curve
25 25 .25 24
56.5
52 75 5 60
3 65
2 pol 3 pol
pole pole 5

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

HIH 2-M4 tap holes 2-M4 tap holes
u DI‘I"Ing Plan or ©2-5 holes or ©2-5 holes 22 holes 25 L 4-M4 tap holes

\ l ‘ (or 04-5 holes
- — |- - 017 holes
. | [ I Hrany ™
1 T

' ' ' ' 1 I '
' ' ' ' 1 ' ' !

° \ /J\ |
L% | T HOHDT OO
T T

115
115

110-111

130
110-111
110

2 25 e 50
2 pole 3 pole 2 pole 3 pole
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® Terminal Arrangement ® For Rear Connecting Studs

Applicabl : 2pole

pplicable . i

M8 screw pressure type . Mounting plate

wire connector: : L
2
17 38mm : ¥ i M4 Mounting screw
24 ; JA[DN g
© : ! underside
—} r © . ss IS oo | 1 | / .
B : p
M P
| 16l : HE R
R2 ! : e i /
{ . s e " Itﬁsl;’elat'"g M10 screw
1 5) . 3 75 50

. 94 95
.
.
.
.
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S-100S

Base ambient
v temperature 40°C
£
E .
£ s &
2 £ 160
= £ 120
=, 100
>
™~
g w i
60 L
10 20 E 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
¢ ¢
|
(2)Mounting holes for 30 (4)Mounting holes for M4 screw 24
M4 screw g
| | ON
T 14° -4~ __
]*"*@@ S ’ Tripped F=FE=T
! : 7
| 30
‘ R2.5
PR 1 O N %L ° g f
15! ‘
Ll
2| i &l Ty RESET N
30 30_| 30_, 12 Lis 60
' 0]
65 90 9° 4 65
- 85 ]

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan (4) M4 tap holes or
e Vi 65 (4) 5 diam. holes 90
tap.holes or ap holes or 30 30 , 30
2 holes (415 iam holes (2) 5 diam. holes I . i (6)17 diam. noles
o
.- L. = o >
r _(%:'_—H__ 9 i - 2 % - =
. H . ! (4)17diam. holes™|
: H . HE o
1 EEERE
Handle | o< Handle |
center 2 = center 4 1 L %
line line -
' . ' ' N I : . L© : : b
[ .
;%:__ |+ e
i =f . A A ——
‘ 30 o A 2
65 i f 90 p
2 pole 3 pole 2 pole 3 pole
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 s s e s s 6 s s e s s e e s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s gee s e s e e s e s e esc s s esseeseeseeseessescessess e s e s e s o o

® Terminal Arrangement ® For Rear Connecting Studs

Breaker underside

Max. applicable
pressure type
wire connector:
38mm’*

Mounting
plate

4

17
| ok

\.. s T2y T
11 S pum———— :

[t}
M8 screw l“'[ ©

HEN
. ©
Insulating
% bushing
Bus or pressure wire connector connection Insulating pipe .
Insulating pipe
M10 screw
2 pole 3 pole

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e

45



— i — i I T
. R A R
FXK125-S/FXK125-H . R
- - : 20 . o2 .
5 5 § ? | £ E 5 ¢ hlllalx.(val e of 31 to 50A
o . ax. value o N
e E L
(MFXK100-S) § [ |
a 10 a 10 >
= : Max 18 i
= . interlrupting 1F 2| Min. value Max.
5 i a. time | , interrupting
5 2-¢ =~ Min. value 2| § od time
Current Current
(percent rated current) (percent rated current)
Overcurrent Tripping Overcurrent Tripping
Characteristic Curve Characteristic Curve

(15-30A) (31-125A)

® Dimensions

P Phase [nsulator
m m /" (Removable)
T 2-M4 Mounting holes

¢

< 50
(26.5)

4

el

o

N
ol

50

o
m.m,f —

8. RESET // L T
OFF “@

130
o
Al

o ]
17
92
sG]
150
5,15

15
g
E

o

Trip button

61
68
94

J(b df‘

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

] Drllllng Plan 2-M4 screw holes or 244 strew holes or 45 holes
49 holes 30 6418 holes
o i ¢ /+N [ ap
] T | | [
EAN:
o|lo
RIS o 0| o
a i oe
! 1
U N /( j ]
@I + 30 30 +
30} A0
90 )
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

= Terminal Arrangement ® For Rear Connecting Studs

Max. applicable 51 48.5 hole

pressure type 310 11 11
wire connector: -1
60mm? (22mm?) — — <
(M6 screw)ﬁ 9.5 . ] A system studs
l i (standard)
i =

=

Bus or pressure wire connector connection

(]| 32.5
HL T Face of board

—
B system studs

(Customer-changeable

Applicable wire
():dimensions only for 50A or less ~ connector:

2 e
1.6 to 22mm’ piLﬁigjj }

L — [

<
2l |22
a Il 61 9.2
Wire connection (15 to 50A) 4 68 (right and Teft polel
94 104.2

(center pole)

Dimensions are only for 60A to125A

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e
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r T
. 1
\
L-100E
\ Max. value of 31 to 100A™[]]
£ \ B
M = Max. value o
£ — ! >¥< less than 30A
2 SR
g ‘g»vallze of Base ambient
= ‘r31 to 1001 AV temperature 40°C
‘_,Mm value of —
g Fless than 30A S
© 1 \ o 169
€
o l, =
i g ~—
= Q ™~
:
- €0 1 2 3 0 0
Current i o,
(percent rated current) Ambient Temperture (°C)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
= Dimensions
(4) Mounting holes 30 Position of studs “
for M4 screw
Ir)
) | Y Tnpped
BREN T % ee==l
o ‘2]
© faln 4R ™~ . N
FH [
S o913 ©| of ™ E“:\?\\*—. !
- LU =2 - ~| ©f, L—T | 39

o : 1.5
© 1 'y JA
~
30 / ]
! Reset

w
S
E
S
7.5
o
m
n
‘];‘
o

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan

(4)-M4 tap holes 90 (6)017 holes
(4)-M4 tap holes or 0(4)5 holes 30 . 30
or 9(4)5 holes | '_"[ ©
I—4+ L & 1 £ S T :,’\_
T 7P 1
N H '3}
8 Q 5
% 7 =
w0
3
' © : o
l “ &
Lo S AP —
90 . 30 ~
3 pole 3 pole
For front mounting bolts For rear connecting studs

® Terminal Arrangement ® For Rear Connecting Studs

Max. applicable Breaker underside

pressure type \
wire connector: \
38mm?(22mm?)
M8screw 17 a5
(M6 screw)[™ @ 7 4 ‘
EP Pl
=3 T '"l TTT.
~ T i
. Iz i
Bus or pressure wire connector connection oz 9 = Insulating
Applicable wire \:_;,\ 2 ] bushing
():dimensions only for 50A or less connector: ) o ]
1.6 to 22mm l / i Insulatlng pipe
M10 screw (M8) (60 to 1004)

3 pole

Wire connection (15 to 50A) ():dimensions only for 50A or less

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e
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- 6oy
= R
N i SR
S-225SB i N
" T < f: 1a Cold start
(Ms-zzssB) < A Max. value E | ERNG §§
I == =< : i
L < i AN max. value _| | ||
g [ o §
£ N E » SN t
2 NJ ™ o Iy - FANNNY
£ EE Mil = s —f Min. value
a s=F Min. value 3 H=":
a o s
= = ,
g Viax & o Mar.
& interrupting 0 t’i‘r:i;mptmg
o time | o
06
0w :
o /
o0t
- v © '™swsg § sgs EEERE § BE
S-225SB Current MS-225SB
(percent rated current)
Overcurrent Tripping Characteristic Curve
= Dimensions
3 Base ambient
. ~ _"5 (4) Mounting holes temperature 40°C
for M4 screw 130
3 i HE @ 3 0
25 [
f _ c§
0 L O 0 10! 0 1.0 % é 100
030 ég © \
I £B
R2 lz Sy 80
R2 pr
- U 70
2 (l: I 6 20 30 40 50
8 S —Hi g § g A4+ 1 Ambient Temperture (°C)
nga_l 1 Temperature Compensation Curve
100
> g i
L{é 8l aloYolqlo 3 pole =

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

. (4) M4 tap holes or
m Drilling Plan 1©(4) 5 holes

(2) M4 tap holes or
;- 2(6) 28 holes
S

5 0(2) 5 holes

126
|
|
|
|
|
|
f
|
A N S
26
144

For front mounting bolts For rear connecting studs

DI I R I R R A R I I I I A R R I I I I I I I R R I I

® Terminal Arrangement ® For Rear Connecting Studs

Maximum applicable pressure
type-wire connector =60mm?
Special pressure type wire
connector is attached for

175 - 225A as shown on the

right table —
24 Rated current (A) | Applicable wire size of pressure
type wire connector (mm?)

175-225 Pressure type wire connector

80, 100, 125 (mm) "

o
ET.[ i o~ @10 holes
4 SN as
= [

Pressure type wire connector
directly connected

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e
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TR
r N
I t il
P o
AV 20
A Max. value £ " cold o
(MSKX225) s ES : = ESAS N
= NS : Hot
N & L T \‘\ max. value | | |}
gl = g . ~ ]
IS >~ = “ N
2 — NS, 2 " Min vafe\ S
£ s——Min. value £ =
£ g
= [ ,
g Max. g o
w interrupting “ 0 Max
o ume o interrupting
F 00 time
0o "
o
oor [ 1]
- g T "eeee g sas 8 Rl
SXK225 Current MSXK225
(percent rated current)
Overcurrent Tripping Characteristic Curve
® Dimensions
Base ambient
temperature 40°C
35 130
¥ m Phase separator o g 120
®
) ez
3 i i Screw of slide cover 25 < § 1o
\ B35 100
ooo ooo 0 L0 | ég %0 ~
1= ER
8s %
O R2 70
10 20 30 40 50
Trip button X
o ; ~lo Ambient Temperture (°C)
o N 3|8 =% .
T Temperature Compensation Curve
98|
(&Y rdp--
oo, oYoln o, L -
35 35 24
105 ] 4
2-M4 Mounting 61
screw hole
4 68
93

I I I I I I R I I I I T R I I I R T R R R I I P P P I S A Y

m Drilling Plan 35 2-M4 screw holes Z-MA; shcrlew holes
or 5 holes or 5 holes

0(6) 28 hole

126
|

|
T

For front mounting bolts For rear connecting studs

I I I I I T R R I I T I I I I R R T R I I R P A S AR

® Terminal Arrangement ® For Rear Connecting Studs

N

Max. applicable crimping

210 hole
terminal: 150mm? °

Terminal Arrangement

S+

/8.5,
AN M8 screw

Or—5
S g

A system studs
(Standard)

17

B system studs

225

[ 2

| | i

25 ight

and left
I

24 | | pole

61 56 center pole

+

.23 Jou

e

16.5

Crimping terminal
directly connected

Manufacturing of terminal

4 68 70 right and left pole
|

95 110 center pole

s s ec s e s s s essess s s s essees e s s ess e st s
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— N
£ |
- - B
I— FLYEIAY
| 20 Max. valu
£ 10—
(MFXK225-S) s
e o =
= o Base ambient
; - a temperature 40°C
g 10
s S [ Min. value e
= 2 & 120
o ' fuit
& o Max. sg 0
- interupting| £ 5 1) -
t 8% o <
004 | g%
0.02 S% 80
"™ Esz 22z z:i: 7 10 20 30 40 80
Current X
(percent rated current) Ambient Temperture (°C)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
m Phase insulator
o) HH HH (Removable)
ey i
_ p [
T

—T

35 35 Trip button 4%_& 61
105 i 4 68
Mounting 94
holes

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan 2-M4 screw holes 2-M4 screw holes
or @5 holes or @5 holes
’7" ”“ 06-28 holes
I

T —:——‘

|
ée
144

i i
i i
; | | .
B — e L I ] + e
i | ! _( ?
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® Terminal Arrangement ® For Rear Connecting Studs

Maximum applicable pressure
type-wire connector =60mm’
Special pressure type wire

10 hales

directly connected

.
.
.
connector is attached for . ¢
175 - 225A as shown on the : YT TV
: [elzle/ze!
24 Rated current (A) [Applicable wire size of pressure| & 220  arsten st
2 ststen studs
type wire connector (mm? . 3.3 Y
175-225 Pressure type wire connector| . F% -
. 1ce 0f 4 boe
80, 100, 125 (mm) : o [
. [ 2
.
. A2 9% 8 spsten studs
M Cestoner-changeatlel
= . [G18[eI¥[e] e
N n )
— . 35 Tris Botior <£>|m-m allg 141t poleg) "‘.T
. 3 35 4 61 56 (Center pqie) !
Pressure type wire connector . 105 4 68 70 Right angfiert pofes)
. U MHovnting doles 94 10| 100 Center sc1e)
.
.

a0



T 81
£ i
L 2 2 5 E I ‘
- miy
AUEY
’> \ ax. value
£ X
N 7
o [ - 5
£ N Base ambient
= temperature 40°C
2 EEMin. value
g s— Min. — 130
Qo —
= - ] 120
g ax. £ 1o
© interrupting St
y time T 3 100
o ST <
g
8% 80
L oos 70
E 10 2 30 40 50
Current
(percent rated current) Ambient Temperture (°C)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

m Dimensions

Mounting holes
for M6 screw 44

~-16

&1

—

=

181
225
257

(e
HT 4

Reset of.r-f:

)
5

VT T
44 | 44 L
140 -

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

| DriIIing Plan (4)M6 1ap holes or
(4)7 diam. holes
Y /A S
[ 4 @».,,,LE @-@?@m——
. . o 3
i ﬁcm -

|

|
o (4)Mé61ap holes or

T__M+ R (4)7 diam. holes

aa | | .t @$ ggr”‘

144 | 4 ~
- 140 FH3 638 gam. noles
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® Terminal Arrangement ® For Rear Connecting Studs

Max. applicable pressure-type Mounting holes

Wire connector: 100mm? for Méscrew 44 © 9 40 1
34 e - ™ < ol
N (| éﬁ(u ~
ST =
I . A
{ 29 hole

= (Standard)

194
=
181
225
257
264

B system studs
4 (Customer-changeable)

|
I A system studs
|
|
|

Rlcieictmnal ] h\ -

A\
Pl
|
. ) 0
Bus or pressure-type wire connector connection (4444 | © 0 !
140 ™ 107 |26.5
7 113 70
Right and left poles
143 110

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e

Center pole
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r T
= 1
T Nt
- - - I’ LAy
VAl
Max. value
£ '
s N
NZ
L AN
g
= Base ambient
o / N temperature 40°C
£ Min. value—— 130
Q. N== 1
= ~
= M %E\i 120
& ax. c g0
interrupting 2= —~
time g3 0
3
H g8
H EQ
002 = S% 80
L oo T 70
BE 0 10 20 30 40
Current
(percent rated current) Ambient Temperture (°C)
Overcurrent Tripping Temperature

® Dimensions

11 diam holes

T i / Mounti | P (Mounting holes for M6 screw
T Nl Mot g B e
o o center Right and ,‘E b 11 diam holes
poles left poles ‘ . = -
o~
Trip ;
\ 1 |
Fo—4 !
o
e ‘
Same 45 |rs] ol
> —| PN m
t B[%|%
OFF | ||
I | 1 1
| Nstie-‘g: S
[ S ] e ol
| L.« 9758 I ol
7|~ T03 ]
133

Characteristic Curve

Compensation Curve

m Drilling Plan (8) M6 top holes or
(4) 7 diam holes w

A
w

7ARY

| o\
44
i (4) M6 tap holes or
| 4) 7 diam.holes
Breaker 1 i ()—- -—3&
center line —| ] ol e
i ] | (6) 35 diam.holes
| 4 |o——+ | aa/anwi
L«_,_‘___‘_L N
Sl 3 e
44 =l 44 | 44 0
"%‘1 ‘ @ Position of mounting screw ' 2}

DI I R I R R A R I I I I A R R I I I I I I I R R I I

For front mounting bolts

special nuts attached

For rear connecting studs

® For front connection - M For Rear Connecting Studs
. Mounting holes for M6 screw 2520,
: ‘ﬂ’i / e 2420
M10 bolt : e S Il ¥
: o7y [T [P ]
: e ENNE
. - A system studs
N — (Standard)
L Doos i eERER St
=9y . B system studs
Hl . O 4 " (Customer-changeable)
. Ijj : Wi _ ;
N 44 | a4 2 10
Pressure-type wire connector connection . 140 107 6.5
. 7 113 85
. Right and left poles
: 143 130 F
. Center pole
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—
£ 2
SX400/FX400 i
40
£
=
\\
— N
o N
£
I 10
o
£ 4
S
=
= g 1 Max. —
s 3 interrupting
<{oo [ time —
0.2 —t
y T
0. At 171
o ]
0.
0.01
—_ - o o
§8 \
Current 200A setting
(percent rated current) 400A setting

Overcurrent Tripping Characteristic Curve

m Dimensions

Right and left poles
Py Phase separator 9 p-

26 42
t8
4-M6 screw hole =

e N Center poles \HJ
€ 4 4

110
)

NG

Screw of slide cover

=

&
-

3 ot CERREE S
f<455
C

<Pl
97
i . 103
N 107

140 Trip button 133

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan

4-M6 screw hole or 67 hole “ 4-M6 screw hole or 87 hole

€

257
194
€

e E—
| P |
¢

44,
140

For front mounting bolts For rear connecting studs

DI I R I R R A R I I I I A R R I I I I I I I R R I I

® Terminal Arrangement - M For Rear Connecting Studs
. Insulating tube 2590
Max. applicable . et (center pole) =2320
crimping terminal: : ¢ o 2420
200mm x 1 : "’ T
M10 bolt . = i
(w-terminal) : TARIARA] © R S
: NP | s 4
f . 3 h
. o |5 | @ | ns U/ EREN
"tﬂL . ! A system studs
: | (Standard)
HH . 3l B B S B L DN H ==
H]] . = o 21K &)E |
. B system studs
. ] = (Customer-changeable)
: [_ (—5:]’ o
Crimpint terminal connection M ~— o 'I T~ K
(ex. crimping terminal 100mm? x 2 pcs.) . l( l?l/(}\]ﬂ‘{f[ = 75
. 10
. 107
. 113 26.5
: 44 44 5 117 85 Right and left poles
. 140 =r<_ 143 130 |
. Center pole

| 53



4
T
k

~ H 1
ES i 111
B\ Max. value
- - L r 40NN "
£ N\
9 4
in. ; .
o - Magnetic 4 Base ambient
E aof value trip range temperature 40°C
'; (in4steps)]'
£ == 130
2 Position 3 =
= of setting % S 120
b g% 10
& o i §3 100 -
o g% o =
0.06F =S AR £k
0 ‘ e S% 8
001}——— Max. interrupting time 20
L ooos PR R W el
S955 5 525585288 ¢ 0 10 20 3 40 50
Current
(percent rated current) Ambient Temperture (°C)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
6.5 35
T
31
/ ==
Mounting holes | /
for M6 screw ) i i T
1 i 2 Trip ©
& | 5 .S{
% N
7 ¢ * at
78 _ &
)
e —2 - = 1
o
= —
43
| eter @
S i S 2 t
0] o] (4=

194 when the auxilary
handle is attached.

7070 |

- 210

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan
(4) M6 tap holes

(4) M6 tap holes 70 70 or o(4) 7 holes
70 or o(4) 7 holes 70
o 0(6) 48 holes
-- I
i ©—-—¢ { A
il ] =4 \
' ' .
' .
™ ™
Q—g‘ - - ¢ 2 - .
' . '
' ' : H

b Q00

For front mounting bolts For rear connecting studs

DI I R I R R A R I I I I A R R I I I I I I I R R I I

® For front connection m For Rear Connecting Studs

23
©13.5 hole

8
[Eis

M12 bolt

1| o
<
=
! =
| standard mounting
g of bar studs are
flatwise Asystem | o
- < o
¢ NI

4
i

Pressure-type wire connector connection

Bar studs are mounted
| edgewise, If orders as
(B system studs)

gl g

10 e

204 when the auxilary
handle is attached.

4 s ecsess s e s s ess s s s s s s ess e s s s s ess e s s s s

o4



— 4
£ 2
1
r 40
. 20
£ 10
=
4
— 1
40
g 20
= 10 N
o
<
a
2
- 3 ; i upting
o.
T o =<l _time
0. P
HT
0. P —
o : —
o.
|
L o?'u‘ " 1
§ \ H
& a
Current 300A setting
(percent rated current) 600A setting

Overcurrent Tripping Characteristic Curve

m Dimensions

4-M6 screw hole 70 Phase separator
\ ¢ l 4 6.5 38
o ) —
pai .,4:‘ o|
v TRIP
o
170
RS |15 - o
sk| @
Q€ T [~ __ Yol 3 3
e EPE
'Y
€
; I REE
)
93.5
70 70 103
210 3. 107
Trip button 141

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

u Drllllng Plan 70 70 4-M6 screw hole or 87 hole

4-M6 hol o7 hol
screw hole or ole < 57 OE\, > /

/ 0}
K* P4 A ’]

Yol

N \/\J

10

2]3
|
J

243

S aaWanWar

na)
70 048 hole
210
For front mounting bolts For rear connecting studs

DI I R I R R A R I I I I A R R I I I I I I I R R I I

® Terminal Arrangement . ® For Rear Connecting Studs
. 013.5 hole
: c 4-M6 screw hole 29 32 23
Max. (_applicabl_e ) . TRIP I -I<
crimping terminal: N T -
M12 bolt ~ 200mm*x 2 . il =3 - \';’y
. 170 H =
. Bo e [] w) i ‘:
=l . 2 A system
.__.JH . o ¢ == 355:3:3 | € Vo studs
H . ) N 53 "~ (Standard)
S 48] | : Ml B system studs
: i : = 7 %:%
Crimpint terminal connection . ]
(ex. crimping terminal 200mm? x 2) . 103.5
: 113
. 70 70 117
. 210 151 110 |

95



r Lt —TTT
§OREEE
- Al Max. value
£ NEX
F RH E ] : i P
- trip range
L L- o - 1fMin. (in 4 steps) -
£ 4of value +——+
E -
E’ 0 J‘ ! Base ambient
2 4 Position FH temperature 40°C
E / of setting [ —~ 130,
g L[l e¥
g . /l\'/Ia‘x.””' EL 12
04 £ interrupting s5o
(0” R time 1 = :::
008 = N=N §3 90, S
: =EE
L o 5% 5
E g§8888 8 88 10 20 3 4 50
Current
(percent rated current) Ambient Temperture (°C)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
= Dimensions
I
Mounting holes 70 40 18,35,
for M6 screw ‘ 135 13.5diam hole 31]
s auxiliary 1
Talo handle
! &
: |;} / = © Tripped . 2
©- ON o B = s
78 Qﬁ
p—— g 20° T
) —E < | < 7 m.\\EN —
@‘:‘ — N o —
< | =
15°|'2 1
L 43
? tg? 'é_ Reset
% | 9=
T T 2 OFF “
< 8 g
@7 Jiis H—1 ®
I ' 194 when the auxilary
70 70 7 103 handle is attached.
210 141=—"

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan

= (4) M6 tap holes
(4) M6 tap holes 70 720 9(4) 7 holes

70 or o(4) 7 holes 70 0(6) 48 holes

- 2] v-—l Va

¢ | ~

10
fh
Va

T
243
s
243

b OROW

4y

For front mounting bolts For rear connecting studs

DI I R I R R A R I I I I A R R I I I I I I I R R I I

® For front connection B For Rear Connecting Studs

20 32 23
8

M12 bolt 213.5 hole

11 Standard mounting
of bar studs are

flatwise A system oy

¢ : 3

| Bar studs are mounted

1| edgewise, If orders as
(B system studs)

295

>
110,

151 110

204 when the auxilary
handle is attached.

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e
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—
£ 2
|— '
SX800/FX800 .
=
N
1 N
g
S N
2
a
2 2
= g ! Max.
&0 interrupting
o4 ey time
0.2
0.1
0.06 1
0l04
0.02
0.01
L o.008 - TT7T 1
¥ 8 I \ g
Current 400A fetting
(percent rated current) 800A setting
Overcurrent Tripping Characteristic Curve
® Dimensions
4-M6 screw hole 70 Phase separator
¢ F 40 18 f‘;
o Yol
: =4
%E I TRIP
o
A - =
170
A5 ® T [ w| 31 -
o ¢ ,ﬁ: 35 j[a s ~
o~ & l | | <

‘gl 93.5
70 | 70 103

210 3. 107
Trip button 141

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

. 0 0
m Drilling Plan 20 e 4-M6 screw hole or 07 hole
4-M6 screw hole or 7 hole 70, |
@ |
+ ¥ |
i B ANVANPAND
'
N ™ ™
A sl——F 3 = :
'
JARAWARWAL
048 hole
For front mounting bolts For rear connecting studs

DI I R I R R A R I I I I A R R I I I I I I I R R I I

® Terminal Arrangement ® For Rear Connecting Studs

. 013.5 hole
4-M hol
: c 6 screw hole 20 3:/ 23
M12 bolt : - . [ﬂﬁ
1% : i i FE ety
H . 1 w]
B : BN~ o] b
sl N E 1 A system studs
- . 35 )
: 2l ¢ =B I__HE€ ¥ (standard)
: S (7§ —~
33,
: £ Ml B system studs
: — I o i of
. H pot
. 1
. | J
: i oFF 5
. 103.5
. + 113
. 70 70 3 17
. 210 151 110 |
.
.

97



-1000C/F-1200C ‘
[ :
s =
o [ = [ = ==
£ » 2 »
= 10 = 1
o s o :
£ N £
o 2 - 2
g ' 7 X. 2 1 Max.
Ll interrupting  — & 5% interrupting
02 /] time 02 / time
== ] ===~ R R
0.02 7 7 00z (3 s
001 a.01
L a.00s L o.008
107175 209 308 500 7o foas 2ot wos gace 100125 J295 300 a0 7ep/1e0r  zeos]  ao0a gaso
Settingrange  1000A setting 500A setting Setting range 1200A setting 600A setting
at short limit at short limit
F-1000C Current () F-1200C
Overcurrent Tripping Characteristic Curve
® Dimensions
Phase separator
70 1354 hole
5 135 151 38.5
Mounting hole =~ 4’..
for M8 screw < — LL
g ml EXy) ! !
=1 i+ SIS - i '
t P auxiliary | " |
P handle J B
=20
78 < Trip
A ON -
Q o
3 | 2o ol Si©
< |0

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan

(4) M8 tap holes or

(4) 10 diam. holes (4) 10 diam. holes

2
-5
1 °?
| (hole)
Handle
ter line
Handle f=J = 2|l g cen o
center line Rl § e !
I (hole) |
o 70
230
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® For front connection B For Rear Connecting Studs

M8 screw Mounting hole

M12 bol : 135 hole
ot : ~ 3223
_-‘:l/ . 7 auxiliary handle | 2{-, B
. n n n 0 =+
H . i Trip a m
: 78R oN .}
i : 2 2o of Sl Sy
: 2 g5 3 12}; -
: Reset OFF
SEEE-D = ié
N |
: 70| /0 10150 (3) |
: 210 108 | " 190 100
. L -1

58



g 1‘.‘1 -+ i i i ;‘: A= Max. value 1
\ Max. value t { I I
' 1 L i
F 1000KIF 1200K .> ”\' " * SSeE
- -
= \ A £ N\ T
= N - s Magnetic
! lagnetic 4 N trip range
rip range i
1| Min. (inp4 ste%s) = L (in 4 steps)
_E wf value e .ag:
£ ERRRAii
'g. P?sition g. 4 Position
g of setting g :ofsettin
o T = g I 'y
Max. | 8
interrupting L I~ interrupting
O I T T time M time ™
0. 0.
L L owel v
F-1000K Current F-1200K
(percent rated current)
Overcurrent Tripping Characteristic Curve
® Dimensions
Base ambient
temperature 40°C
Phase separator 130
/0 1354 hole . g 20
" o 135 . 150385 ZE 10
Mounting hole ] .ff-_ — 59
for M8 screw -y | \r_ ﬁ— 25 10
I e o I T ! ’ S ~
8 B =sts . i £%
auxiliary | | Sy ®
T handle ] = 7 10 20 30 40 50
7‘8 \ Tripped 20 Ambient Temperture (°C)
N OoN)-
(=} o
& 2R Temperature Compensation Curve
w
i
L
9
70 1 70
210

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

m Drilling Plan (4) M8 tap holes or (4) M8 tap holes or
(4) 10 diam. holes (4) 10 diam. holes

/

=
- b
AR
l (hole) I
Handle !
center line
Handle | L 2 Q 3 cen -
center line ol < ] g ] s — !
(hole)
P 4
D
) 70
230
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® For front connection B For Rear Connecting Studs

.
. M8 screw Mounting hole
M12 bolt . / 135 hole

- : o 3223

. = = auxiliary handle e R
H : LAY \ o =1
M u O o " Tri -
i ip
- : 78 & J ON. '
. [=} =
e . 3 ale m} < [lo !
‘ﬂ: . 2 M o) To 'l

. = 92
: Reset
: ‘ OFF
. - J‘ E—T%:
. i A |l i
. 1o =2 ~
. 701 /0 [ 10 150 (3} .
. v
. 210 bos 190 | 100 _ .
.
.

| 59



=
I
FX1000/FX1200 [ s
£
=
2 \
. N
o 40
L - SE
o
£
3
2
= Max. i
VI ! interrupting
K ol time .
- ,
o =
F=tts
0. 4
o
0.
0.01
L \
"% xs H g
Current FX1000
(percent rated current) Eg?’;osoem"g
600A setting
Overcurrent Tripping
Characteristic Curve FX1000
1000A setting
FX1200
1200A setting
® Dimensions
70
4-M8 screw hole Phase separator t15 38.5
J33
213.5 hole
o] N
| B Auxiliary handle

ol
Adhid
!

80

L e
78_|R7
3 d/ ¢
o ol of
39 3 BB
- pmmennne
/wnT:: o| 2
Trip button I b 1
T €

o]
|w hd
80

o 0 10 150

210 108 190

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

4-M8 screw hole or 210 hole

| Dl‘||||ng Plan 4-M8 screw hole or 210 hole
e =+
I T T T
'
)
- - sislgl —— |
T [ — 39 ™o —
v
'
L )
i -
* 24 T T
T T
IL”,I 0
210 230
For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® Terminal Arrangement ® For Rear Connecting Studs

23
4-M8 screw hole [gu Auxiliary handle o

32
0 20, ©13.5 hole
s
3 N wie F] o 9
|92

M12 bolt

system studs
¢ (Standard) |

)
B system studs

380

-
35
250
20
_7"?7
3
d I’

o S
|

16°
12°
N

RESET

:‘
+
t12

210 10 150
108 190 100

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e
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— 4
£ 2
r b
L | 20
£ 10
= 6
H
2
2 -
= 20
z o
g H
= 2
g 1 4 3
RO interrupting
02 / H time
0.1 :
822 S
0.02 i
0.01
— 0.006
100125 / 200 300 500,700 1.000 2,000 4000 6.000
Setting range  1600A setting 800A setting
at short limit
Current (A)
Overcurrent Tripping Characteristic Curve
® Dimensions
Max. size conductol
2-(t6 X w75)
t20 | 385
[
i T ~MI0X 50 Bolt
B
4-Mounting : =—. 20
holes for M8""‘/ 210 .
screw R7— 1 ~\g_ |
=3 | ni e 3: Q
B s 2|
I?S
ali
Jul‘ “ ] L
PR u
7 13 hole
{ LieL el o]l 150
108" gg
[

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

- a1
Drilling Plan 4-M8 tap holes or 24-10 holes
4-M8 tap holes or 24-10 holes

4
&
~
| |
Ir+_|
i
% |
|

)

380

320 and more

- e 1]

For front mounting bolts For rear connecting studs

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

® Terminal Arrangement - M For Rear Connecting Studs
t20 38.5 c 4 ing holes 210 20, ©12hole
. for M8 screw 70, 70
. Nt = ﬁ_r/g
. 21 509 313
. T 1 RO g gy ~JI.5¥ |
— - - Max. size conductor N $ RNy QL 4
(i 6% 75) . ol g e ESS | [y T standard
2-(t6 X w : HEIn I E{‘ N - 4125 &| mounting of bar
: E o Ly o | et
| | ./M10 X 50 Bolt M S lessthan 15—~ k= t
| . for connecting
- T . | of conductor 70 50 bolt Bar studs are mounted
| i . 70 x30bolt 1 eqgewise, If orders as
. 125 ‘ (B system studs)
l_L. | . 10 200
. 108 3
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— 4
Y
I
1
F-1600B -
'.5 ]
=
1
3
£ :
Ll Magnetic
2 ° trip range
g 4 /(in4steps)_l ™
s 1 -] Position of setting
b ¢  ———
¢ ¥ g Max. 4
o: = interrupting |
o1 ‘tlme i
006 H 7
]
001
L ooosl
100 125 2 50 700 1000 2 W
Current

(percent rated current)

Overcurrent Tripping Characteristic Curve

= Dimensions

Max. size conductor
2— (t6Xw75)

t20 38.5

l gL M0 x50 Bolt

4-Mounting 20
holes for M8 — _—‘_

screw R7— = \F?\
o o |
3 _:@;“ *; s b s L
4| @_8[ ”

|.70|_70 h.#13 hole

210 10 150
108|190

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

4-M8 tap holes or 94-10 holes
—Z=T

%=

4-M8 tap holes or 24-10 holes

380

320 and more

- I

For front mounting bolts

For rear connecting studs

I I I I I T R R I I T I I I I R R T R I I R P A S AR

® Terminal Arrangement ® For Rear Connecting Studs

e

150

200

(B system studs)

4-Mounting holfS 0 70 200 212 hole
t20 385 for M8 screw /24 . ng o
ol = 213
o | it e &) l
iy S 1]
I
. ol g pget BSS | N T standard
— - - Max. size conductor I oll I U ., | mounting of bar
2-(t6 X w75) Z | | studs are flatwise
- W 92 2 . A system
| less than 15 o =
B i i for connecting | T
9
M1050 Bolt T of conductor r
' M10x50bolt” | Bar studs are mounted
To5 i edgewise, If orders as
10 2]

s s e e s s e e s s e s s s ess s e s s s s s e ess s ss s e
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PR [T
£ T
40 Rated current
F- 1 GOOE [7 2 j
£ 10 N |
= A [T:] Setting range [
2
1
o
'E 0 [I.] Setting range |
o 6 -
£ s
o 2
S 1
& Q8I[T.] Setting range [1s] Setting range
0. X
0.1
0,06,
0.04]
0.
0.01
T "™ *eee § gss PREEsE BOEE
Current
(percent rated current)
Overcurrent Tripping Characteristic Curve
= Dimensions
70 " Phase separator P%— "
~ [Te) -
o L2
+ ' —
& M 2 ; =4 ]
_.__4?4 ‘ ;?— =] Auxiliary handle ha A
{ 1
— - | © o
| |
o )
~ &
©
()
) -+ R
o
3 I R
i P
——% 9% ] |
] o
+f |+ [4]| & -
- M8 mounting screw
I 70 701 #13 hole
210

I I I I T I R I I I T T I R I R I I I I I R P P I I R I AT T AT
.

m Drilling Plan ® For Rear Connecting Studs

70,
3P é ) ‘Hb e
© | ¢ 12 hole
= ) o ‘ 8
e - B E =
3 3 B o
> F21 I R N | 4
‘ o ‘ “’-‘ s
< | ol o 2
—- - ! 5 %
: i % o
3 ) :\ k) et |
. 8 _|28is
ESE g 210 17 lRmo 70|
el S S — 4 80 191 85

115
130

- f
Angle 70 4-¢410 hole

(M8 mounting hole)

Insulation tube

Line side : center pole
Load side : all pole
w)

D R I R I I I I T R R I I I I AT IR I AP
|
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Dimensions oF €4 POLE BREAKERS

F-60R 4 pole

Mounting holes
for M4 screw

25 | 25 24 ¢ (4)M4,tap holes or (4)M4 tap holes or
l’—‘ position of studs i 25 (4)5 diam.holes ‘f (4)5 diam. holes
50
: e

25 '
< |

o
T ‘"*'5% STt -—{——_% -%——*%2
|

1/

115
110
110

N i I i
Nehas|

TTPITIENT ol —'l:¢ & SR
1 : e o 25 | 25| 25

5.2, 28 3 . 7 (8)13 diam.

100 4....’L holes
84 For front mounting bolts For rear connecting studs
Drilling plan

8 o 6 8 o 6 6 0 s e s s 6 s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e s s e s e escessesseesceseeseessescessess e s e e s e s e o

F-100S 4 pole

Mounting holes for (4) M4 tap holes or
/M4screw (4) 5 diam. holes 30 60 30 /E“ g"‘;‘a!lan“ hho\‘es or
/ Position of studs 24 30 5 o otes
=

Helo T # — @#ﬁ"m\
T Trip . i ‘ ‘ 1 \}71 i
30 " i ! ' l 0
R2.5 ONI\Ei | | , !
R INE (. E g s
| R
R?se! ! l _2.5. ?:hnlﬂf\me ! ! Handle /\ .

12 OFF

1
15 ’ ! centerline |
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_ L L*Hﬁ% i Z
15] 30 [ 30 | 30 15 5S4 60 30130 30 1Y -
T T T

:

o i 4 65 45 NG
120 120
H] N(8) 17 diam. noles
For front mounting bolts For rear connecting studs
Drilling plan
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F-100KB 4 pole

4-Mounting holes
for M4 Screw

SIS

4-M4 tap holes

flso fl3o/] T e or 4-5 diam. holes 60
ly i i 5
i Tripped
L/ i s
o Sy

-Md tap holes or
-5 diam. holes

36.5

=

30
e
—L1Ra
5 i 5l 3
RO S
T
| N
dEnd RESET
& Il
OFF
30 30 30 215
120 83 8-17 diam. holes
5
i For front mounting bolts For rear connecting studs
105.5
Drilling plan
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F-250FB/F-250KC 4 pole

35 35
I
r,,* Phase separator
’ 25 25 1B
3 I | Moumting fores . 6:-M4 tap holes or
S inting 27 3 6-Ma tap holes or @ 65 iam. holes
3 35 6- 5 iam. holes 35_[ 35/ 23 diam. hole

H | for M4 screw p—e]

| B —¢{—4

20 I

\”l\

10 diam. hole H ' {
| L Ll
% R [ pSe—— v N N \ 2

126

Tas

! - COTTY
= ANPAW)
98 98 195 B
— 2 105 ) 103 "L (Right and Left poles)
H 27 t+ 27 5 Ag\lav\ eft poles)

(Center and Neutral poles)
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L-225E 4 pole

;\Muugu noles Mounting holes

o crew 44 scr

. “" a0 30, for M§ Twew ¢9 nole 4:M6 tap holes or
\

5 ()7 giam. holes
- : / 3
' ONTrpped | @W’f
| ——— Standars mounting of gl
| Ligiqg bar studs are flatwise
;| zfw 8]t A system 4MBbtap holes o 3|8l
-l 3;;%;— B Bar studs are mounted 81T diam:, holes =1
| 37 ' edgewise 1t orderd as | |
| I | (B system studs) o t
. ‘,‘_\ ,”'@ Rese:{)E ! : L ' -r—i
e u ‘ = 44]aa[aafw
w'*""—"*“ — 265 = \»
70.5 ' 114.5 7 ‘\F\qu: and foce O90 o
1 A - teft pales) 635 diam
| B | 133 |00 holes
{Cer ter and
Neutral poles)
For front mounting bolts For rear connecting studs
Drilling plan
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F-400R/L-400E 4 pole

(4)M6 tap
holes or
& Mounting holes Insulati 24 ¢ (4)7 diam. (4)M6 tap holes or
sulating tube P
34444 ] for M6 screw 26 (Center pole) 520 | 20 13p0le r- holes (6)35dim holef:.; . (47 diam. holes
| S \ 'y

- btk .

V¥, s - f T '
! |

| Rl
=l e |

1 e s~ X =SSR 3 (I | 1 | g
- | '
' | : ;

NS - | r l

44 TaaTa4 0] |
|V T T R |__107 265
113 (Right and Ieflt poles) For front mounting bolts For rear connecting studs
]
7 143 (Center and neutral poles)
t 1
Drilling plan
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F-600F / L-600E 4 pole

Mounting holes for

M6 screw
40
70, 70, (4) M6 tap holes or 48 diam. holes
T.,T'_:‘: 13 diam.holes 5 3 23 (4) 7 diam. holes 0 10, 10
= i ﬂ ol Sy T 811 70| |
5 olilelill o 151 e 70 w 1
- =3 (— - —— = -
T e 2 i == 5 =t
| . i . ' ! 5 '
| ™ | | 1 I ' '
| - !
2| il [E 3 E s g e N : Asystem o)y @ + b @ _{> i
| < —— —_— -
i L_= N‘N o~ ~
000 o O, _:! Bsystem ‘
WRitiTe B
) 1
| | S 10
& ¥ 7 13T 5
[ =] © 2 74 103
/| 35280 | 141 151 110
) I= For front mounting bolts For rear connecting studs
74

Drilling plan

/
13.5d1am. holes
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F-800R/L-800RH 4 pole

Mounting holes for

M6 screw
70,70 M6 tap holes or — 48 diam. holes
2 135 13 diam.holes 5 3, 3 M@ 1apiholss Pl /
O N
= ufo]uo): LI a5 ‘
= o [ o B8 : r : e | L=
I g T 5 ot -
K g JEKZIES ] ol : g
| } " B0
:’)i — - R S -3 N Asystem oo, a5 o
i b ol et s & NMES o i :|
| |
1 ) o" lon Ol _‘1 Bsystem | |
! - i 1
o ] |
[ | [ 10 ot
= T 0 °Y°€:: 21| 103 TIi3 f
|
S8 Ll 2! 10 - For front mounting bolts For rear connecting studs

Drilling plan
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F-1000K, F-1200K 4 pole
F-1000C, F-1200C 4 pole

(F-IOOOC. F~1000K)
s

Phase 12001
Phase Mounting holes. for 2% separator "% F3;152000, F-1 K
Mounting holes | "
Mounteg poles. o 0, separator M8 scre HE igp 193 oam e ng;v_f
1 . f
2 | _I 135 gam noe 3
- 1 {2 T *
E Vi [Jf = 3x »
2 &
N HE + Nr.m o | n
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o bar studs are flatwise |
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= 8ar studs are mounted
R / edgewise \f orderd as P !
[RERE RN eset 18 system siuds ! [ |
b FE X { N
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»-"L.’"J-l"_l +| +| ] |l !
ol m b w L—*—j
280 70__70__70, - B
08" 190 100 Lo 36" T
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F-1600CB 4 pole
F-1600B 4 pole

2L

s Phase

3 separator
013.5 hole

‘ |51 o Auxiliary
t E

4-M8 screw
120

handle

e 7

for M8 screw
70 70

4-Mounting holes

70

410

.

Center and Neutral poles

For front mounting bolts

Drilling plan

4-M8 tap holes o
4-10 diam holes

Max. size conductor
w751

M10x50 Bolt 2-{t6x
=
20
= ol S
"] &
92
- - Bar studs are
Standard mounting of  Less than 15 for LZS mounted
ting of edgewise. f
10 150 bar studs are flatwise connecting 38 ordered as
o | conductors k]
108 {190 Losten < T B system studs
| &)
3 - =
= 3
. <
o
=l 1 2
H] ol .
— = 3| 12 diam
= hole
MI10%50 Bolt
Max. size conductor
2—{t6xw75

For front mounting bolts

For rear connecting studs

4-M8 tap holes or
4-10 diam. holes

For rear connecting studs

Drilling plan
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EARTH LEAKAGE BREAKERS
AND EARTH LEAKAGE RELAYS

This is a combination of a Fuse-Free Breaker and a leakage current detector for

preventing fire or electric shock due to deterioration of electric insulation.

It will provide perfect protection of a circuit against overload,

short-circuit, or earth leakage.

m Principle of operation

This device is composed of a zero phase current transformer for
detecting leakage current, a control circuit, and a Fuse-Free Breaker
with a shunt trip.

As shown in Fig. 37, magnetic fluxes cancel out each other, inducing
no output voltage in the secondary coil while no leakage is present in
the load circuit.

iM+i2+i3=0

If leakage current (Ig) occurs in the load circuit, magnetic flux @g is
induced, producing a certain voltage across the secondary coil.

iT+i2+i3=ig
The induced voltage is supplied to the shunt trip coil of the Fuse-

Free Breaker, through a control circuit composed of diodes and
semiconductor control elements, to break the circuit.

CLAssIFICATION AND CompPosiTION

Fusefree Breaker  Earth leakage trip unit

' Zero phase

' Control ! current
circuit || transformer

J

Transformer

[
Shunt trip coil

Grounding (class 2)-L-

Fig. 37 Principle of operation

Standard Breaker

High Interrupting
Breaker

Earth Leakage
Relay Series

30A - 800A frame

30A - 1200A frame -
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RATINGS AND SPECIFICATIONS

rable 19 E series

Type EB-50E EB-100E EX30 EX50 EX50B EX50C
“w '”” . Yrm
Appearance Nm:ztsl‘
Fercgr= F™aPo o
303W 303W 303W 303W 303W 303W
Phase- wiring Sysytem 192W 1e3W 1e3W 103W 103W 1e3W 1e3W
192W 102W 102W 182W 182W 182W
Number of poles 2 3 3 3 3 3 3
Rated Voltage (ACV) 100 -200 100 -200 200 - 440 200 - 440 100-200 200 - 440
Rated Current (A) 510 15 20 60 75 100 510 15 510 15 20 510 15 20 510 15 20
(Base ambient temperature 40°C) 30 40 50 20 30 30 40 50 30 40 50 30 40 50
Rated Impulse withstand Voltage Uimp (kV) 4 4 6 6 6 6
S*;Eiehd Rated Sensitivity Current (mA) (15) 30 (100) 30 100 100-205-500 100-205-500 “()105)(23000) 100290500
Type Operating time (sec. or less) 0.1 0.1 0.1 0.1 0.1 0.1
. Rated Sensitivity Current (mA) — — — — — (100-200-500)
g'erlnaey Operating time (sec. or less) — — — — — (0.3)
Type L|m|t|n%sz<c).noer1cntlge:2)ng time _ _ _ _ _ 01
Indication of Earth Leakage Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical
(button) (button) (button) (button) (button) (button)
440V — — 2.5/1 2.5/1 — 10/3
415V — — 2.5/1 2.5/1 — 10/3
Rated |JI5C8201-2:2 400V — — 2.5/1 2.5/1 — 10/3
CaBrea.k'"g Ann2 AC 240V _ — 5/2 5/2 _ 35/9
pacity (kA) (Icu/Ics)
200V 5/2 5/2 5/2 5/2 10/3 35/9
1o00v 5/2 5/2 — — 10/3 —
s a 50 75 75 75 75 75 75
. . b 96 97.5 130 130 130 130
Dimensions (mm)
C 60 60 60 60 60 60
d 76 76 84 84 84 84
Net Weight (kg) 0.3 0.4 0.6 0.7 0.7 0.7 0.7
Standard Connection Type Front Terminal Front Terminal Front Terminal Front Terminal Front Terminal Front Terminal
Phase Separator for Line Side — o) o) o ®(*2)
Test Button Lead Wire TBL o o o o o e}
Alarm Switch AL o o o o o o
Interior Auxiliary Switch AUX o [e) [e) o [e] o
Accessories Earth Leakage Alarm Sw. EAL — — — — — —
i B — — o o o o
Terminal Block
TB2 [} o o o o o
. STB — — STB-2M STB-2M STB-2M STB-2M
Rear-connecting Stud
BSD — — — — — —
Flush Mounting Base | GKW (STB) - - o o o o
Assembly GK-GKW (BSD) — — — — — —
Plug-in Mounting PK o o o o o
Base Assembly
Mechanical Interlock MIw — — MIW-2E MIW-2E MIW-2E MIW-2E
. Motor-operating MMK-S — — — — — —
Exterior Mechanism MMK-C _ —_ _ _ —_ —
Accessories
Lock Cover LC LC-03 LC-03 LC-2G LC-2G LC-2G LC-2G
Handle Lock HL — — HL-2G HL-2G HL-2G HL-2G
Handle Operating HA — — HA-108 HA-108 HA-108 HA-108
Mechanism HM — — HM-S12 HM-S12 HM-S12 HM-S12
T™MC TMC-0G TMC-0H TMC-1 TMC-1 TMC-1 TMC-1
Terminal FT';p”: Short type — — TMC-1S TMC-1S TMC-1S TMC-1S
Cover Long type — — TMC-2D TMC-2D TMC-2D TMC-2D
Rear Type BTC — — BTC-1 BTC-1 BTC-1 BTC-1
IEC Rail 35 mm ° ° o o o [0)
Automatic Tripping Device Full Magnetic Full Magnetic Full Magnetic Full Magnetic Full Magnetic Full Magnetic
Trip Button — — — — — —

Attention

1. @ :Standard o : Option

2. Please use right and left poles in case of using ELBs of 3 poles 200V to 182W 200V wiring sysytem.

3. Please connect neutral line to middle pole of ELBs incase of using ELBs of 3 poles 200V to 163W100/200V distribution system.
4. Standard flush mounting base assembly of up to 400AF are GKW and GK is standard in case of 600AF or more.

5. Installation of phase separators is required in case of types marked (*2)

6. IEC rail is standard installation in case of EB-50E and EB-100E, so installation screws and metal fittings are not attached.

7. The accessories marked (*3) can be installed by customers

8. Please state frequency 50 or 60Hz in case of RF-800KN, RF-1000KN, RF-1200KN.
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RATINGS AND SPECIFICATIONS

EX100

EX100B

EXK225

EX600B

EX800B

303W 303W 383W 303W
Te3W 1e3W 1e3W 1e3W
102W 102W 102W 182W
3 3 3 3 3 3 3 3
100 - 200 200 - 440 ﬁgg _ ggg) (ﬁgg _ ggg) (%gg B ggg) 200 - 440 200 - 440 200-440
50 60 75 100 50 60 75 100 125 150 175 125 150 175 250 300 300/350/450 3007600 500/700/300
200 225 200 225 350 400 adjustable adjustable adjustable
6 6 6 6 8 8 8 8
1(()105)(23000) 100 -23;)00-500 100 -230% -500 100 -230% -500 100-(23000)- 500 100 -(23;)00)-500 100:200-500 100-200-500
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
— (100-200-500) (100-200-500) (100-200-500) (100-200-500) (100-200-500) (100-200-500) (100-200-500)
— (0.3) (0.3 0.6 1.2) (0.3 0.6 1.2) (0.3 0.6 1.2) (0.3 0.6 1.2) (0.3 0.6 1.2) (0.3 0.6 1.2)
— (0.1) (0.1 0.2 0.5) (0.1 0.2 0.5) (0.1 0.2 0.5) (0.1 0.2 0.5) (0.1 0.2 0.5) (0.1 0.2 0.5)
Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical
(button) (button) (button) (button) (button) (button) (button) (button)
— 10/3 15/8 15/8 36/18 36/18 36/18 36/18
— 10/3 15/8 15/8 36/18 36/18 36/18 36/18
— 10/3 15/8 15/8 36/18 36/18 36/18 36/18
— 35/9 35/18 35/18 50/25 50/25 50/25 50/25
10/3 35/9 35/18 35/18 50/25 50/25 50/25 50/25
10/3 — — — — — — —
75 75 105 105 140 140 210 210
130 130 165 165 257 257 274 274
60 60 60 68 103 103 103 103
84 84 85 93 133 133 141 141
0.8 0.9 2.2 2.2 6.6 6.5 10.6 12.9
Front Terminal Front Terminal Front Terminal Front Terminal Front Bar Terminal | Front Bar Terminal | FrontBar Terminal | FrontBar Terminal
e} o (*2) o (*2) e (*2) o (*2) o (*2) o (*2) e (*2)
O o [¢] (o] [0} o [e] (o]
o o o 0 (*3) o O (*3) 0 (*3) O (*3)
o o o 0 (*3) o O (*3) O (*3) O (*3)
o o o ¢} o o ¢} ¢}
o o ¢} ¢} o o [} ¢}
STB-3K STB-3K B B B B B B
(50A:STB-2M) (50A:STB-2M)
— — o [} o o o e}
o o — — — — — —
— — o o [e) o 0O (GK) 0 (GK)
MIW-2E MIW-2E MIW-4F MIW-4L o MIW-5F MIW-5G MIW-5G
LC-2G LC-2G LC-4E LC-2F — — — —
HL-2G HL-2G HL-4E HL-2F HL-5 HL-5 HL-6 HL-6
HA-108 HA-108 HA-207 HA-209 HA-405 HA-406 HA-402 HA-402
HM-S12 HM-S12 HM-S22 HM-S23 — — — —
TMC-1 TMC-1 TMC-4K TMC-4) TMC-5B TMC-5B TMC-5D TMC-5D
TMC-1S TMC-1S TMC-4JS TMC-4JS — — — —
TMC-2D TMC-2D — — — — — —
BTC-1 BTC-1 BTC-4G BTC-4) BTC-5B BTC-5B — —
O o — — — — — —
Full Magnetic Full Magnetic Thermal-Magnetic | Thermal-Magnetic | Thermal-Magnetic Electric Relay Electric Relay Electric Relay

9. Applicable voltage range

Rated voltage Applicable circuit voltage | Permissible range of voltage
100 — 200V 100-110-200-220V 80 — 242V
440V 400-415-440V 320 - 484V
200-220-240
200 - 440V 380.400.415 . 440V 160 — 484V

69




rable 20 R series

Type RXK125-S RXK125-H RX100 RXK250-S RXK250-H [RG-225BN|RG-225BH RX400 RX400B
Appearance
303W 303W 303W 303W 303W
Phase- wiring Sysytem 193W 193W 304W 193W 183W 304W 163W
12W 192W 192W 182W 1e2W
Number of poles 3 3 4 3 3 4 3 3
Rated Voltage (AC V) 200-440 | 200-440 | 200-440 | 200-440 | 200-440 200 - 440 (fgg:ggg) 200 - 440
Rated Current (A) 1520304050 | 1620304050 | 510 15203040 | 125 150 175 | 125 150 175 125 150 175 250 300 |200/225/250
(Base ambient temperature 40°C) 6375100125 | 6375100 125 506075 100 200 225 250 | 200 225 250 200 225 350 400 adjustable
Rated Impulse withstand Voltage Uimp (kV) 8 8 8 8 8 8 8 8
High L 30 30 30 30 30 100-200 (30) (30)
speed Rated Sensitivity Current (mA) | 444500500 | 100-200-500 | 100-200-500 |100-200-500(100-200-500|  -500 30 1100-200-500 | 100-200-500
Type Operating time (sec. or less) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
X Rated Sensitivity Current (mA) (100-200-500) | (100-200-500) | (100-200-500) |(100-200-500)(100-200-500 ) [(100-200-500) — (100-200-500)|(100-200-500 )
glerln:y Operating time (sec. or less) (0.3-0.6-1.2) [ (0.3-0.6-1.2) | (0.3-0.6-1.2) |(0.3-0.6-1.2)((0.3-0.6-1.2) |(0.3:0.6-1.2) — (0.3-0.6-1.2) | (0.3:0.6-1.2)
Type Limiting non-actuating time (041 0.2 0.5) | (0.1 0.2 0.5)| (0.1 0.2 0.5) [(0.1 0.2 0.5)[(0.1 0.2 0.5){(0.1 0.2 0.5 — |(0.1 0.2 0.5) | (0.1 0.2 0.5)
(sec. or more)
Indication of Earth Leakage Mechanical | Mechanical Mechanical Mechanical | Mechanical Mechanical Mechanical | Mechanical
9 (button) (button) (button) (button) (button) (button) (button) (button)
440V 30/15 50/25 50/25 30/15 50/25 42/21 50/50 50/50
415V 30/15 50/25 50/25 30/15 50/25 42/21 50/50 50/50
Rated  |JIS C8201-2-2 400V 30/15 50/25 50/25 30/15 50/25 42/21 50/50 50/50
Breaking Ann2 Ac 240V 0/2 100/50 85/43 0/2 100/50 85/43 100/100 100/100
Capacity (kA) (Icu/Ics) 50/25 5 5 50/25 5 5
200V 50/25 100/50 85/43 50/25 100/50 85/43 100/100 100/100
100V — — — — — — — —
< a 90 90 120 105 105 185 140 140
. . b 150 150 150 165 165 345 275 275
Dimensions (mm)
4 68 68 103 68 68 103 103 103
d 94 94 123 95 95 133 133 133
Net Weight (kg) 2.1 21 2.8 2.0 2.0 9.3 6.6 6.6
Standard Connection Type Front Terminal | Front Terminal | Front Terminal | Front Terminal | Front Terminal Front Terminal Front Bar Terminal | Front Bar Terminal
Phase Separator for Line Side ®(*2) ®(*2) o o (*2) ®(*2) o (*2) o (*2) o (*2)
Test Button Lead Wire TBL o o o o o e} [¢) o
Alarm Switch AL 0O (*3) 0O (*3) [e] 0O (*3) 0O (*3) o e} 0O (*3)
Interior Auxiliary Switch AUX O (*3) O (*3) (¢} 0 (*3) 0 (*3) (¢} o 0 (*3)
Accessories | Earth Leakage Alarm Sw. EAL — — — — — — — —
) B o o o o o o ¢} o
Terminal Block
TB2 o o o o o — o o
STB-2S STB-2S
i STB (Up to 50A) | (Up to 50A) © - - - - -
Rear-connectlng Stud BSD-3S BSD-35
BSD (60A or more)|(60A or more) - © © © © ©
Flush Mounting Base | GKW (STB) [0 (Up to 50A)|0 (Up to 50A) o — — — — —
Assembly GK-GKW (BSD) |0 (60A or more) [0 (60A or more) — o o 0 (GK) o o
Plug-in Mounting
Base Assembly PK o o - - - - - -
Mechanical Interlock MIW MIW-3H MIW-3H MIW-3F MIW-4M MIW-4M MIW-5DE @] MIW-5F
Exterior Mo'\t/lor»gpe_rating MMK-S — — — — — — — —
Accessories echanism MMK-C - - - - - - - -
Lock Cover LC o o LC-2C LC-4) LC-4) — — —
Handle Lock HL o o o HL-4) HL-4) HL-5 HL-5 HL-5
Handle Operating HA — — HA-106 HA-210 HA-210 HA-405 HA-405 HA-406
Mechanism HM HM-S13 HM-S13 HM-S11 HM-S25 HM-S25 — — —
TMC TMC-2C TMC-2C TMC-3C TMC-4) TMC-4) TMC-5B TMC-5B TMC-5B
Terminal FT'y°p"; Short type — — — TMC-4JS TMC-4JS — — —
Cover Long type — — — — — — — —
Rear Type BTC BTC-2C BTC-2C BTC-3C BTC-4J BTC-4) BTC-5B BTC-5B BTC-5B
IEC Rail 35 mm — — — — — — — —
P . Thermal- Thermal- . Thermal- Thermal- . Thermal- Electronic
Automatic Tripping Device Magnetic Magnetic Full Magnetic Magnetic Magnetic Thermal-Magnetic Magnetic Relay
Trip Button ° ° — ° ° — — °

Attention

1
2
3
4.
5.
6
7
8

® : Standard o : Option
Please use right and left poles in case of using ELBs of 3 poles 200V to 1¢2W 200V wiring sysytem.
Please connect neutral line to middle pole of ELBs incase of using ELBs of 3 poles 200V to 1¢3W100/200V distribution system.
Standard flush mounting base assembly of up to 400AF are GKW and GK is standard in case of 600AF or more.
Installation of phase separators is required in case of types marked (*2)
IEC rail is standard installation in case of EB-50E and EB-100E, so installation screws and metal fittings are not attached.
. The accessories marked (*3) can be installed by customers
Please state frequency 50 or 60Hz in case of RF-800KN, RF-1000KN, RF-1200KN.
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RATINGS AND SPECIFICATIONS

Rated voltage

Applicable circuit voltage

Permissible range of voltage

100 — 200V 100-110-200 220V 80— 242V
200V 200220V 160 — 220V
440V 400415440V 320 484V

200 — 440V 200:220- 240 160 — 484V

380-400-415-440V

RG-400BN | RG-400BH RX600B RF-600FN RX800B RF-800KN RF-1000KN RF-1000CBN RF-1200KN RF-1200CBN
303W 303W 383W 303W
304W 304W 163W | 384W 103W 183W | 3064W 193W
1e2W 102W 1e2W 1e2W
4 3 4 3 4 3 4 3 3 4 3
200-440 200 - 440 440 (200) 200-440 440 (200) 440 (200) 440 (200) 440 (200) 440 (200)
250 300 300/350/400 400/450/500 500/600/700 600/700/800
350 400 500/600 500 600 600/700/800 700 800 1000 800/900/1000 1200 1000/1200
adjustable adjustable adjustable adjustable
8 8 8 8 8 8 8 8 8
50-100-200 50-100-200 50-100-200 50-100-200 50-100-200 50-100-200
100-200-500| 30 100-200-500 500-1000 100-200-500 5001000 500-1000 5001000 500-1000 500-1000
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
(100-200-500) — (100-200-500) | (100-200-500) | (100-200-500) | (100-200-500) | (100-200-500) | (100-200-500) | (100-200-500) | (100-200-500)
(0.3 0.6 1.2) — (0.3 0.6 1.2) (0.3 1.2) (0.3 0.6 1.2) (0.3 1.2) (0.3 1.2) (0.5 1.2) (0.3 1.2) (0.5 1.2)
(0.1 0.2 0.5) — (0.1 0.2 0.5) (0.1 0.5) (0.1 0.2 0.5) (0.1 0.5) (0.1 0.5) (0.2 0.5) (0.1 0.5) (0.2 0.5)
Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical Mechanical
(button) (button) (button) (button) (button) (button) (button) (button) (button)
42/21 50/50 42/21 50/50 85/22 85/22 85/22 85/22 85/22
42/21 50/50 42/21 50/50 85/22 85/22 85/22 85/22 85/22
42/21 50/50 42/21 50/50 85/22 85/22 85/22 85/22 85/22
85/43 100/100 85/43 100/100 125/32 125/32 125/32 125/32 125/32
85/43 100/100 85/43 100/100 125/32 125/32 125/32 125/32 125/32
185 210 280 210 280 210 280 210 210 280 210
345 274 580 274 800 800 800 800 800
103 103 141 103 185 185 185 185 185
133 141 179 141 225 225 225 225 225
10.2 10.6 23.0 12.9 50.0 41.0 ‘ 60.0 41.0 41.0 ‘ 60.0 41.0
Front Bar Terminal Front Bar Terminal | Front Bar Terminal | Front Bar Terminal | Front Bar Terminal | Front Bar Terminal | Front Bar Terminal | Front Bar Terminal | Front Bar Terminal
o (*2) ®(*2) ®(*2) o (*2) o (*2) o (*2) o (*2) o (*2) o (*2)
o o o o ¢} o
o 0O (*3) e} O (*3) e} o 0O (*3) o O (*3)
(¢} 0O (*3) [¢] O (*3) (@] (o] 0O (*3) [¢] O (*3)
— — ° — ° ° ° ° °
[0} o [e] [0 [¢] o o [e] [0
— o [e] o [¢] (o] o [e] [0
o o o o o ¢} o ¢} o
0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK) 0 (GK)
MIW-5DE MIW-5G o MIW-5G o o o [¢] (¢}
HL-5 HL-6 HL-6 HL-6 o o o o o
HA-405 HA-402 HA-402 HA-402 HA-801 HA-801 HA-801 HA-801 HA-801
TMC-5B TMC-5D TMC-5D TMC-5D TMC-6 TMC-6 TMC-6B TMC-6 TMC-6B
BTC-5B — — — — — — — —
. . Thermal- B Thermal- Thermal- . Thermal- -
Thermal-Magnetic Electronic Relay Magnetic Electronic Relay Magnetic Magnetic Electronic Relay Magnetic Electronic Relay
— ‘ — . ° ° . ° . ° °
9. Applicable voltage range
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The Earth Leakage Circuit Breakers (ELB) consists of circuit breaker unit composed by a switching mechanism, are
extinguishers, an over-current tripping device, etc., zero-phase sequence current transformer, amplifier and others for
detecting earth leakage current. These components are accommodated in a heat-proof and arc-proof molded case and
cover. A typical example of its construction is shown in the diagram below.

Handle | Arc extinguishing device |

Quick-make, quick-break | Earth leakage tripping device |

trip-free mechanism

| Earth leakage trip indicator |

| Test button |

| Amplifier |

| Over current tripping device |

|Rated sensitivity current selector|

Zero-phase sequence
current transformer

Operating time selector
(Time delay type)

Typical construction of Earth leakage breaker for power supply

Rated sensitivity Connecting
current selector terminal for ZCT

Connecting
terminal

Operating
time selector

Reset button |

Connecting terminal for Earth leakage Test button J | Output terminal |
earth leakage relay trip indication

Typical construction of Earth leakage relays
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Table 21 Applicability of interior accessories

EX30 EX225
RF-800KN
EX50 * EXK225 RG-225B(N) * EX600B RE-1000KN
EB-50E EX50B * RXK125-S % RX600B
Frame EB-50E * EX400B RF-1200KN RF-600FN
EB-100E EX50C % RXK125-H *KRX400B * EX800B *RF1000CBN
EX100 * RXK250-S *RX800B *RF1200CEN
Poles EX100B *RXK250-H
Accessories 2 3 3 3,4 3 3,4 3
I
?Vlvalgf]] AL a 1c 1C 2
I
" 1]
Aux!llary AUX
Switch .l
Alarm AL o T 20) i |® |®
+ + —
Auxiliary | AUX
Earth H | H |
Leakage
Alarm EAL o - o - o ©| ©|
Switch @Equipped normaly @Equipped normaly
Alarm AL
+ +
Auxiliary | AUX — — — — —
+ +
EAL S\N'tch EAL @Equipped normaly I@Equipped normaly
Test Button I
el | [ TH | T H] A H

Remarks: (1) Handle of breaker
(2) 2C: 1Cis also available

H Handle of Breaker O AL

@ &AL ]

Table 22 Earth Leakage Relays

AUX = TBL

Standard type

Function . - Automatic Reset Relay: Automatic Reset
High Speed Type Time Delay Type Type Latched Type Lamp: Latched
ype-Form - - - - -
T F R-NZB R-NZBT R-NZBK R-NZBL R-NZBR
4
Appearance
v
Rated Voltage (ACV) 100, 200, 240, 380, 415
Frequency (Hz) 50, 60
- 50/100/200/ 100/200/500/ 50/100/200/ 100/200/500/
Rated Sensitivity Current (mA) 500/1000 (1) (30) 1000/2000(1) 500/1000 (1) (30) 1000 /2000(1)
. ] 0.3 0.1 or less 0.3
Operating Time (sec.) 0.1 or less (0.2/0.5/2/4 (1) 0.3 (0.2/0.5/2/4 (1))
Alarm Contact 1c+ 1a
- 80
Dimensions (mm) 80
C 115
Weight (kg) 0.45

Notes: (1) Interchangeable by manual operation.

(2) Rating with () are manufactured by customer’s order.

(3) [Rated Voltage | Applicable Circuit Voltage Remarks
100V 100- 110V Interchangealbe by
200V 200-220V tap changing
240V 230-240V
380V 380V
415V 400-415-440-460V (60Hz)
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Table 23 Contact Specifications

Load Resistive Load cosg = 1 Inductive Load cosg = 0.3, L/R = 7ms
Rated Thermal Current (A) 3
AC 120V 3 2
AC 240V 3 1.5
Rated Current (A) AC 415V 1 0.5
DC 24v 3 1.5
DC 100V 0.2 0.2

Table 24 Zero-phase-sequence Current Transformer

Maximum Available Wire Size
Type ég?;g:— Vinyl-insulated 600V Wire (IV) Polyethylene-Insulated 600V Wire (CV)
2-wire 3-wire 4-wire 2-wire 3-wire 4-wire

ZR-15 215 14mm? (88A) 8mm? (61A) 8mm? (61A) 2mm? (33A) 2mm? (33A) —
ZR-30B @30 60mm? (217A) 50mm? (190A) 38mm’ (162A) 38mm’ (190A) 22mm? (135A) 14mm? (105A)
ZR-58B 258 250mm’ (556A) 200mm’ (469A) 150mm” (395A) 200mm’ (560A) 150mm” (480A) 100mm” (365A)
ZR-65 065 325mm’ (650A) 250mm’ (556A) 200mm’ (469A) 250mm’ (655A) 200mm’ (560A) 150mm” (480A)
ZR-80 280 500mm?’ (842A) 500mm?’ (842A) 325mm?’ (650A) 400mm’ (870A) 325mm’ (760A) 250mm’ (655A)
ZR-100 @100 500mm? x 4 (1,684A) | 400mm? x 6 (1,490A) 500mm? (842A) 600mm?’ (1,140A) 600mm’ (1,140A) 400mm’ (870A)
ZR-120 2120 — 350mm? x 9 (1,950A) | 400mm? x 8 (1,490A) | 1000mm? (1,600A) 800mm?’ (1,370A) 600mm? (1,140A)

Table 25 ZCT with Primary Conductors

Type

Z-400B

Z-600B

Z-800B

Z-1200B

Z-2000B

Appearance

ViRl

Number of Poles 3 4 3 4 3 4 3 4 3 4 3 4
Continuous Thermal Current (A) 400 600 800 1000 1200 2000
Rated Voltage (ACV) 600
Frequency (Hz) 50, 60
Rated withstand Current (kA) 100 (peak value) 150 (peak value)
Rated Sensitivity Current Refer to Earth Leakage Relays
Operating Time (sec.) Ditto
A 220 315 220 315 240 320 240 320 240 320 310 380
Dimensions (mm) %ﬁ%ﬂ % B 348 348 348 348 380 380 380 380 380 380 300 300
B, 400 400 460 460 480 480 480 480 480 480 600 600
C 187 214 187 214 214 239 214 239 214 239 242 284
Weight (kg) " 15 1.2 16 12.3 17 12.3 17 13 18 30 42
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APPLICATION OF EARTH LEAKAGE

Alarming

Power source (415V 240V 3¢ 4W)

N

Forro!

Protective devices
such as fuse

Equipment for
Alarming

-O~-0-
OO

EL

Load

D R I I I I I I R I I I I I I I I I A

R NZB, R NZBT
i |_—~"(Rated voltage 240V

L |

i)
[-TeJo] T

et les

c?c?c%[:g !

Circuit Interruption +Alarming

Power source (415V/240V 34 4W)

Protective device such as fuse

can connect to another control

—o~

3 pole or 4 pole
FFB with SHT
i (415V Coil rating)

L—"power source

e

Equipment
for Alarming

Mnooen

| ~R-NZB, R-NZBT
(Rated voltage 240V)

contact spec.
1c (transfer)
+1a (normaly open)

Load

sessecee

Long time monitor

(Interruption after Alarming)

Power source

_FFB with SHT (240V Coil ratng)

Alarming

—l/ R NZBK's contacts are
making transfer state
while the earth fault 1s
continuing.

- And after this fault,
1 relay will reset auto
matically.
So this application can
produce both an
nstantancous Alarming
ol T and a long tme delayed
RRNZBK Lo"-b.l.I interruption by the FFB.
ated
voilage)‘_ﬂ long ume delay timer
240V 3] & rfmy\] (on delay)
TL,LI_I_J Lo
1 O

Load

Equipment

cessessens

6 8 o 6 6 o s 6 s s e e s s e s s e s s e s s s e s e s s e e s s e s s e s s s e s e e s s e s s e s s e s s e e s e e o e s s e e s e s s s e s s e s s e s s e e s e e s s s s s s e s s e e s e e s s e s s e s s s s e e s e s e%esesseesees e s s s s e ss e e s e s e s s e s s e s 0 s e s o o

Circuit
(Trip indicator lamp indicate the tripping state)
Power source (415V/240V 34 4W)

0

Interruption

Protectivi Vi h f
otective devices such as fuse

connect 1o the power sour

O~O—
N 3 pole or 4 pole FFB with SHT
(240V Coil rating)

SSREnE)

| 5255

Load

|_-or another control power
source

[eJeJo] v

| -R-NZB, R-NZBT

(Raled vol(age)
240V

ARLS
C.

&

The power source of SHT should
be taken from the load end of
| the FFB for the sake of SHT's
short time rating.

S e e s e e s e s s s s e s s e s s e s s e ss s e s e s s s s essessees e s s s s s e s o

Circuit Interruption -~ Alarming

Power source (415V 240V 3$4W)

3 pole or 4 pole FFB
with SHT
N / (240V Coil rating)

R NZBL can hold its state even
when its power source 1s
drsappear. So 1S easy 1o make
an Alarming circuit,

R NZBL
Jefo] (Rated voltage 240V)
//
879
Ll ET

L JT

Load

Connect to the
circurt for
Alarming.

cessessessen

D

:]_qroundmg

R NZB
flefo] Rated voltage
240V
FFB with SHT yﬂ
(240V coil ratng) R

Load

This application sample can produce a normal
protection with small diameter ZCT.
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DimMENSIONS

oo
T 2
1
40
E B - 5 0 E ®
< 10 B
5 5
= s Max.
2
1
3 a0 5
: [
= » N
o 10
£ § =T Min Base ambient
[ AT temperature 40°C
2 P U VA N N N
= i \ 300
& 06 S
T o \ T
0.2
£
0.1 \ = ;ig
i ; gl
0.02 I a0
0.0 S
(- nAw‘s = L ]
S¥7 e EEg BEEEEE EEE o0 o © @ w @ % w
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
= Dimensions
Mounting fixture 2-M4 mounting hole  2-M4 mounting hole M5 screw .
7 i i i .
@11C . 555
- e b : diam.
e . hole
Tlg | I T | P . J }
o . N4
S .
7 \ . 0
Blolet AP : e
ATy T(?.T ! T(P:_ Test button B . 12
25 25| 25 N
Earthleakage 0 Earthleakage N
trip indicator 8 LE: trip indicator M
Test button 4 M
. Direct-connected bus drilling

8 o 6 8 o 6 6 s s 6 s s 6 s s e s s s e s e e s s e s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e e s e e s e e s s e s escessesseesceseeseessescessess 00 s e s e s e s s o

u Drilling Plan

2-M4 screw hole 2-M4 screw hole
or 05 hole \ or o5 hole

52

96

49 10R)
74 (35)

2

2 pole 3 pole

1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

S e s s e e s e e s s e e s e e s s e e s s e s s e e s s s e s s s s s e s s e s s s s s e e s s esseesseescesseesseeslesseessesscesseesseeseessees e 0 s s 00 ss0es s s o

® Terminal Arrangement u Internal Diagram Connection

Max. applicable

pressure-type Line
wire c(z)nnector: Applicable wire '
14mm'’ ‘conductor h
01.6 - 22mm’ I I I
FAD
e 32 | TU U U SHT
M5 screw ' o |
V
e 7 T \
= — Control
i - circurt
— Control
arcuit
w| w
ol <

Bus or pressure-type wire connector connection Wire connection

@ o e o s 0 e s e e e e e s e e e e e e e s e e e e e e e e e e e e et s e e eeeeeeeeseeceeseeseeeeee e e e
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- T =
H | i i
| |
1
r AY i
A\ Max. value for 31A or more|
S YER P
H N e
Max. value for -
S \, 30A or less l:
o 40| t +
£ N T i
:a N : I Base ambient
g H % = temperature 40°C
2 I I
= [ min TN [ B T
§ e =
. A £ 14
0.1 \ =
0. 2
0. ~L & ~~
0. k=3 8
0. L = ,
- oeg S ] 5% W0 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
2-mounting holes for
M4 screw 25 44.5
Rated sensitivity
current selector | |
(if provided) | (—-\_ ______
H 1 J._J' ==--==9
+ U — 1 I 05.5 holes
Earthleakage ‘_212__'“]
trip indicator | t — /
s

s

]
Sl
N

115
130
5

110-111

Test button ~

\~ R2 s E
/ ]

56.5
75
5 60
3 65
84 Direct-connected bus drilling

© e s s s s essessess e s s s s s s essessess s s e s s

DI T T T I R R T T R I T R T I R I R I

m Drilling Plan

2-M4 tap holes
or 05 holes

For front mounting bolts Frontplate cutout

.
.
.
- .
.
- .
1 .
1 Il . _—
1 1 : o
- > :
= .
.
: .
| | N
.
. 72
25 . .

. 1mm clearance on each side of handle
:
.
.
.

DI I T T I I I T I I I T R I R I I T I I I I I )

® Terminal Arrangement ® Internal Diagram Connection
Max. applicable
pressure-type

wire connector:

Line

14mm’
Applicable wire
conductor
©1.6 - 22mm’

17 s 24
‘;’/' screw | |

: T
_ 4&2, LFE ] & —

Rzﬂ

w0
@ !

Control
circuit

P

—~
(3]
=

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
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- s T T
- < T 1
T 2iH T
- ! e
i Y - T 8 B
X A\ Max. value for 31A or more
PR S ENN EInES=EaRnt
s R
T
2 Max. value for il
L f 30A or less l:
@ w0 T
E 20 -
= . Base ambient
_ . g 5 LT 4 7__1 temperature 40°C .
a3 g : 0
3 = . 1 _‘_M||n‘ AN . N L - < 200
$  osf-value \ : ST )
wn y T
o A1 \ g
[=H
0.1
o N 2 100 -
%6 £
0.02[—] N g 8 -
0.01 =
mms; 60
" "®gueg s sssesgg: & &8 o 1o 20 40 w0
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

= Dimensions

2-mounting holes for

M4 screw Phase separator .
Rated sensitivity 25 / 445 .
current selector I o .
(if provided) h l i 1 © .
~ .
_ - - _ .
= T L F—f = ¢55 ;
Earth leakage T . T T : N i
indicat
indicator N 3 I ] :
\ T F : \A\
z o -2 8 z 2 : : AN B
s L :
) LU .
] — : (145) |15 \(2c)
Test button ~ . ] .‘ :
| | [ :
25 25 24 :
75 56.5 M
5 60 :
3 65 :
84 . Direct-connected bus drilling

DI T T T I R R T T R I T R T I R I R I

m Drilling Plan

2-M4 tap holes

or 05 holes
% -
2%
1
| I —_1 3
| ! £
- >
1
[ | T2,
-
1mm clearance on each side of handle
25

For front mounting bolts Frontplate cutout

DI I T T I I I T I I I T R I R I I T I I I I I )

® Terminal Arrangement H Internal Diagram Connection

Max. applicable
pressure-type
wire connector:
14mm

Applicable wire
conductor
M5 screw 01.6 — 22mm?
17
A
1o
TP
©
15

Line

—~
=

Control
circuit

I R R I I T I R I I T I T I I I R I I
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I
I 2
< ZZ Max.
1
= ; -
: ~]
@
£ 40
= 20
2 10
'g & Min. Base ambient
= N temperature 40°C
= _
. 1 v X
g 0.6 ‘ ~
£ ¥ tg
=
ot 2 1%
0.04 'E 100
0.02 —
0.0 E "
L— 0.006 60
882§ 888 828888 g 8¢ cooe 0w B se e
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

m Dimensions

Mounting fixture 2-mounting hole 57
M8 screw, 32
w - | )
g2 ¢55 i
~ ) | : | o< N i 05.5 holes
pant > |©
0
QNN
EOEND -
S f ~
25 75 % Test button (145) 15 (ZC)

Earthleakage
trip indicator

Direct-connected bus drilling

© e s s s s essessess e s s s s s s essessess s s e s s

DI T T T I R R T T R I T R T I R I R I

m Drilling Plan

2-M4 screw hole

74

or @5 hole
75
° ]
g R1
RIS (N S B ‘ L &
- | ‘
25

For front mounting bolts Frontplate cutout

DI I T T I I I T I I I T R I R I I T I I I I I )

® Terminal Arrangement ® Internal Diagram Connection

Line

Max. applicable
pressure-type
wire connector:
38mm’

32

16 M8 screw (__—_>|
4055 ®
©

Control
circuit

M

I R R I I T I R I I T I T I I I R I I




g HHH
: i
r ; = === H
Ex1 00 - ; T =
= Max. value T
s Lo X - Lo
< i
v ]( :
£ i :
'; i Base ambient
£ = 5 temperature 40°C
= s ES=sasas
E . 200
N B $ ]
& i g o
01 = !
o
S
= HE i g ~
o I E
5 1 H 60
g 2 10 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

® Dimensions

Mounting hole
for M4 screw 25
\ ||

Earth leakage l‘—"E——“|
indicator —

485
(5.5)

110-111

&
\\74

Test button | P
e [WEE
L&

R N (14.5)|15_{ (2C)
75 5 60
3 65
84

Direct-connected bus drilling

© e s s s s essessess e s s s s s s essessess s s e s s

DI T T T I R R T T R I T R T I R I R I

m Drilling Plan

2-M4 tap holes

or @5 holes
b -
A 4 A ] et ISR | B
! Ie}
: :
. s
| H 72
2% 1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

8 6 6 6 o o 6 6 s s 6 e s s e s s e e s s e s s s e s s s e s s e s s s e s s e e s s e s s e s s e e s e s s e e s s s s e e s s e s g0 e s e e s s e s scesseesseeseesseeseess e s s 0 es s s o

® Terminal Arrangement ® Internal Diagram Connection

Line

Max. applicable
pressure-type
wire connector:

38mm’ Applicable wire
conductor
M8 screw 01.6 - 22mm’
17
// 24
©
b4 Control
1', { circuit
g |
o .
R2 " (15)

S e e s s e s s e e s e e s e e s s e s s s s e s s e s s e s s s e s e e s e e Pe s s e s s s e s e e s e s s s s s s ess e s e s s s e 0 s
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. == 3
£ i =
Ex1 OOB J : : S ESis g
=t - T 1
< Max. value [
S R SRE Lk
‘ ~ i
[ \L ]( T
£ : :
:, | Base ambient
£ iES e i temperature 40°C
g S 2 - - -
= I Min. value . 200!
. X A S
_‘g 0 \ E :‘n
01 =
o
\
= L SSE: :g* ~
1 15
3 : 3 B &0 10 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

m Dimensions

Mounting hole

for M4 screw 25 44.5
\ || |

Earthleakage I‘T—"E——|
trip indicator —m

485
(5.5)

L

110-111

I
Test button | l

(14.5)|_15_] (2C)

Direct-connected bus drilling

|
I I I I I T I I P I I P )

S e s e e s s e s s e s s e s s e s s s e s e e s e s s s s s s e s s e s s e e s s s e s s essessess e e s e s e s s 0 s s

s e e s ecsess s e s e s s essessesssssess e s s s s s o

m Drilling Plan

2-M4 tap holes
or 05 holes

52

110-111

72

&

2% 1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

DI I T T I I I T I I I T R I R I I T I I I I I )

® Terminal Arrangement ® Internal Diagram Connection

Line

Max. applicable
pressure-type
wire connector:

38mm’ Applicable wire
conductor
M8 screw 1.6 - 22mm?
17
// 24
©
b4 Control
1', { circuit
g |
o .
R2 " (15)

I I R I I I I I IR P I I I R I I I IR I I AP I AP I PRI S




— — o T T T T T T
E 2 E! R [
| T T TTTI] | I
r* i '* P nmy Max. value of 51 to 125A ———
RXK125-S/RXK125-H . . e
s : “ s EX Max. value of 31 to 50A 94—
o . ax. value o N
e E L
= 40 = a0
2 20 o 20
g 7 g ; =
= : Max. b M
= 2 S interrupting - = 2| Min. value Max.
9 N time i Y , interrupting
g 2-¢ =~ Min. value Al time
Current Current
(percent rated current) (percent rated current)
Overcurrent Tripping Overcurrent Tripping
Characteristic Curve Characteristic Curve
(15-30A) (31-125A)
= Dimensions
T Phase insulator
— (Removable)
B it 2-M4 mounting holes 41
T 3 - ——1
L - F—— ]

Test button

Rated sensitivity él%_@ :I

current selector .

il
(if provided) @
36 _,
QJ,A% 7‘ e

Operating time selector | |

(Time delay type only)
1
®
@ @@ \ = -
T T

Earth leakage 3 \
trip indicator

8.5 diam hole
(6.5 diam. hole for 50A or less)

17
50
92
130
135
150

R —

Trip button

Direct-connected bus drilling

I I I I I T I I P I I P )

S e s e e s s e s s e s s e s s e s s s e s e e s e s s s s s s e s s e s s e e s s s e s s essessess e e s e s e s s 0 s s

D I R I I I I Y

m Drilling Plan

2-M4 screw holes or @5 holes

e

52

(Haole)

1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

DI I T T I I I T I I I T R I R I I T I I I I I )

= Terminal Arrangement ® Internal Diagram Connection

Max. applicable pressure-type
wire connector: 60mm?*
(22mm? for 50A or less)

M8 screw

(M6 screw for 24

50A or less) wr—-[

==

Bus or pressure wire conductor connection

Applicable wire
_conductor
01.6 - 22mm’

():dimensions only for 50A or less Control

circuit

Wire connection (15 to 50A)

I I R I I I I I IR P I I I R I I I IR I I AP I AP I PRI S
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r 6
- 4
I ? ‘
T Y
. b Max. value
£
s 6 X
4
N NN
e [ w
£ 20 "~ Base ambient
= N temperature 40°C
2 s E{ Min. value
= i j 130
= : ] g3
g o x ®Z 110
A :; interrupting s é
o1 time e 100 ~
oo gg w0
®
o s @
L 0.006
T0%s § 558 68888 © ¢ o 0 =0 a0 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

m Dimensions

eh Mounting hole
ase separator 35
P ~ Ifor M4 screw
8 >'—<~

|
Earthleakage Yo o 5 T oTifo 1o
indicator {‘C\ ol o7
(] o
Rated sensitivity
current selector _ | g R2 |, 22 212
(if provided) — H

485

126
50
(%7@/
]
|
102
144
165
i l,l
|
]
el

Test button

56.5

85

Direct-connected bus drilling

DI T T T I R R T T R I T R T I R I R I

m Drilling Plan

| 4 (or 2)-M4 tap

'...9.5_.1 holes or @5 holes
L

ITG
I
|
|
I

52

&
102

1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

DI I T T I I I T I I I T R I R I I T I I I I I )

® Terminal Arrangement ® Internal Diagram Connection

Maximum applicable pressure
-type wire connector=60mm?*
Special pressure type wire
connector is attached for

175 - 225A as shown on the
right table \

\ 24 Rated current (A) | Applicable wire size of pressure-
\ type wire connector (mm?)
175-225 Pressure-type wire connector
80, 100, 125 (mm)

Control
circuit

=
i |

Pressure-type wire connector
directly connected

I I I R T T I T R R A I I I R I I I T I I I R I I




r pgia:
) 4
I 2
1
© By
. 2 Max. value
c 10
s 6 Sa=r
4
2 P4
M r 1
E ;2 aN Base ambient
= L / temperature 40°C
2 '® E= Min. value
g =
o 06 B
3 o Max. E £ 110
© :: interrupting ] 5 §
- time =5 100
01 ! 30 <
i=4
5ot g% 0
0.02 EC go
0.01 8“6
" §888 § 38588888 & 83 9 70 20 30 4 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

® Dimensions

Phase separator

/

]
BA

/

Rated sensitivity
current selector
(if provided) 3

12, R2

485

Trip
button H M —]
~o <
Test button W _:I—m hat 73]
ing ti [ulRo t=
Operating time -
selector [232
L5 o
Earthleakage NI Fa. =
arthleal X .
trip indicator 5€° ) R (c L -
| 3 24 | 20
19 4 61 ——a
2-M4 mounting hole
4 68 |
93

Direct-connected bus drilling

S eccecsccssecssessess s s s s s essessesssss e o

D T T T I T R R T T R I T R T I I I I R I R I

m Drilling Plan

(3_5, 2-M4 screw hole
t or 05 hole

52

2

100

1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

8 o 6 6 o s 6 8 s s 6 e s s e s s e e s s e s s s e s s s e s s e s s s e s s e e s s e s s e e s s e e s e s s e e s e s s e e s s e s g0 s s e s s esseesseesseeseesseeseess e s s 0o o

® Terminal Arrangement H Internal Diagram Connection

Max. applicable
pressure-type
wire connector:
150mm?

V24

\
M8 screw
Il
ﬁ Control
N ] circuit
T g |
23 o :
~

Pressure-type wire connector
directly connected

B DI T P I I I I I I I I P I I I I I R I I Y
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RXK250-S/RXK250-H = | ..

© w0
£ 20 BN Base ambient
; 10 temperature 40°C
£ |1 Min. value
g N _ 130
L g& 120
ML) Max. b c € 110
0.2 interrupting cg
0.1 time B ® 2 100
o ! §3 w0 .
oo ———— 8%
0.01 O« 80
L— 0.008 — — — v o
2828 2353 23 : 70 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

m Dimensions

R — Mounting hole for
m 5 m M4 screw

T

Earthleal
trip indicator

485

Rated sensitivity

2

current selector h,.‘ F
(if provided)

¢ U

m

Hyslsl g3 e - 17
Operating time selector ?D%o L T T
(Time delay type only) W =

Test button 5] | I
_ r
- i ' 20
3P
35 35 4 61

Direct-connected bus drilling

c e s s es s essessessess s s e s s essessess s s o

DI T T T I R R T T R I T R T I R I R I

m Drilling Plan

4-M4 tap holes
or @5 holes

52

1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

8 6 6 6 o o 6 6 s s 6 e s s e s s e e s s e s s s e s s s e s s e s s s e s s e e s s e s s e s s e e s e s s e e s s s s e e s s e s g0 e s e e s s e s scesseesseeseesseeseess e s s 0 es s s o

® Terminal Arrangement ® Internal Diagram Connection

Maximum applicable pressure
t-ype wire connector=60mm?
Special pressure type wire
connector is attached for

175 - 225A as shown on the
right table \

Line

\ 24 Rated current (A) |Applicable wire size of pressure-
\ type wire connector (mm?)
175 -225 Pressure-type wire connector
80, 100, 125 (mm)

Control
circuit

U
pus—

r._<

Pressure type wire connector
directly connected

S e e s s e s s e e s e e s e e s s e s s s s e s s e s s e s s s e s e e s e e Pe s s e s s s e s e e s e s s s s s s ess e s e s s s e 0 s




T

EX400/RX400

Min, ——Hr.—
>

<
>+
x
<
[N
[l

] ~ Base ambient
iE ok—L Min. value N h temperature 40°C
2 130
g e
g : Max. g gz 110
@ interrupting § g
. time i FER
T 25 R
- aé_ % 90
Gy 80
o%
L oos 70
10 20 3 a 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

= Dimensions

44 Phase separator

Mounting hole for M4 screw 25

Rated sensitivity
current selector (3

110
=
i
—
I

o} -
=3

(if provided) \ N
1——°[ 7T
— T 3 -L—::E—::(—- =1
t
30
62 R7 |R2 l—-—
y
3 =
= o |- =lo|~lslg 1
Earthleakage indicatorf—][; 8| 2| 8| 3|8 |
Operating time selector | ,H45
(Time delay type only) ] 135 __I —
Test button | 1
3 -
D el ¥
te-leHe l
44| 9|
140 97

103
133

Iv

8 o 6 8 o 6 6 o s e s s 6 s s e s s e e s e e s s s s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e s s e s e e s s e s e s s s s esseeseeseeseessescessess e sees s e s e o

B

m Drilling Plan

4-M4 tap holes 44
¢

or 05 holes |“|

92

194
¢
1

1587

1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

I I I I I

Iﬂ M10 bolt

:
:
:
:
:
:
H/ ’
:
:
:
:
:
:
:
:
:
:

S e e s e e s s e e s s e s s s s s e s s s ess e s s ees e s s ess e s s e s e e ss s s s s o

® Terminal Arrangement ® Internal Diagram Connection

Line

Control
circuit

J}__'.._

<l

EH’I

i

86



P
S HHE -
EX400B/RX400B ) o
A 20
£ 10 —— | —]
= 6
- =1
o I 0 ——
£
£ 2 ESSP P . G I
- =
c
s I I B W = S e B
=2 o | i
s B Max. p
& o[ e — interrupting]
o B R I time <
0. hd —
0.1
o. =
oloaf-
0. it
| oo \
o
\200A setting
Current 400A setting
(percent rated current)
Overcurrent Tripping Characteristic Curve
® Dimensions
ey
Phase separator 26 4 Phase separator 4
8 1, 8
18 o =25 )
g ¢ 4-M6 mounting hole 1"1“‘ = 3 ,-ME mounting hole
e L 9 I
y. 1] A
& Rated 1S ) Fosgzroaes
Rated sensitivity o sensitivity * L_g
current selector ° . RS current ® | 116 L] R5
116 selector Y
Operating
i i time | = {
Operating time N 2| wislsIg BN
selector 3 S E ERRICIE _Eserlte;:tor gy ﬂa" N
= al -1
_Eacl;_th leakage T !zgli(caagtzr [:‘ i
indicator
Test =
Test buttc button W7any _¢— ¥
g X DY N n
\\ E* [N )y
A\ - 97
- 6. 56.5, \Rated current
\ Rated current 108 138 selector 103
he — 130 N
selector 140 Trip button 107
44, : 107
Trip button 133
140 133

8 o 6 8 o 6 6 o s e s s 6 s s e s s e s s e e s s s s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s e s s, 00 s 0 s e e s s e s e e sc s s esseesceseeseessescessess e s e e s e s e o

® Drilling Plan :
4-M6 screw hole .
or o7 hole .
i/ '
.
.
J/ . r
trt :
.
. o (o]
. (9]
e :
- : .
.
. ! . <
| . &8
T :
*—Jl ;
140 . 1mm clearance on each side of handle
For front mounting bolts . Frontplate cutout
.
.
D R R R I I I I I T I R R I R I I I A A I I IR I AT AP AP AP A A

® Terminal Arrangement

1 M10 bolt
5 /
4
-

87



" T
- NER 1 [T |
£ T
EX600B/RX600B L]
£ E ——
= 1= - T
'\‘ .
— |
o 4o H e e
£ 1 ——t—
= N
2
£ o
2 2|
=L B
§
0.:
otfft L -
0.06 , + —
0.04 —]
0.02 — ._r
0.01 \
L— 0.006 =
Current \BOOA setting
(percent rated current) 600A setting
Overcurrent Tripping
Characteristic Curve
® Dimensions
. 70
4-M6 mounting hole 40 Phase separator 16.5 35
] € /
- t'iw n
= 64 o
3
' {
, o8- L S EEESR
Test button 170 RS 31
Rated sensitivity \ ® @ ) <
current selector \\ MAE
¢ [ e E N
N/T RN EY 43
Operating time —
selector r

Earth leakage %

indicator A=A 4 \ ¥
& OFF

@ IREL

g/
-

\ %N* 93.5
70 1 70 Rated current selector 103
3 107

210

Trip button 141

8 o 6 8 5 6 6 o s e s s 6 s s e s s e s s e e s s s s s 6 s s e s s e s s e e s e e s s e s e e s s e s s e s s s e s s e e s e e s s e s e e s s s s s s e eseeseeseessescessess e s e s s e s s o

m Drilling Plan

4-M6 screw hole

For front mounting bolts Frontplate cutout

or @7 hole N
1 / . 210
T‘* & .
' .
| ™ :
N ——- + .
o ~ . N o
. o &y
. ‘Z@
! .
Ll :
Yy . i
l . |
70 . 172
210 . )
. 1mm clearance on each side of handle

DI I T T I I I T I I I T I I I R I I T I I I )

M12 bolt
é//

1

T

® Terminal Arrangement

T

It
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o T
i
r 1
s M
— 1 N
o 4 -
£
= 4 |
2
g .
= 5 1 Max. |
g o interrupting]
& e == time ping]
0.
0.1 -
0.06 - A —
o.04 =
0.02
0.01
L— 0.006, = = — o\ L AT
Current 4°°A_ setting
(percent rated current) 800A setting
Overcurrent Tripping
Characteristic Curve
= Dimensions
4-M6 mounting hole Phase separator 18 5

i €
y
o i Q
. 8
& -~
A T{=TF
Test button 170 R5 3t
e
Rated sensitivity \\
current selector ’\\ J L g N
P ,—-L- 35 )
2 e BENE: 7
N/an l o < - ;
Operating time = -
selector
Earth leakage 4 {
indicator A=A 4 A ¥ OFF
©
@) IEE
o
“"“"% l 93.5
Y\ 108
70 70 Rated current selector 3 07
210 Trip button 141

8 o 6 8 o 6 6 o s 6 s s e s s e s s e s s e e s s e s s e s s e s s e s s e e s e e s s e s e s s e s s e s s s g0 e s 0 s e s s e s e escessesseeseeseeseessescessess e s e o0 o

m Drilling Plan .
4-M6 screw hole .
or 07 hole .
N 210
K T :
£t ¥ :
' .
o1 : . <
Y ' . N N
. &
H .
Y : .
v Al B & : |
. 172
7b : .
210 . 1mm clearance on each side of handle
For front mounting bolts : Frontplate cutout

.

© 0 6 6 0 0 6 0 0 0 0 0 0 0 0 8 0 0 8 0 0 s 0 e 0 S0 0000 S 00 S 00 S 0000 0000000006 00600 0% 0000000000000 000000000000000000000000000000000000c0000000 o

i M12 bolt
% /

i
i
3

® Terminal Arrangement

Ealfﬁy’\r

|
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s FEEEE
,_\_ Max.value [T T [ [T T}
RF-1000KN -
é A Adjustable
= magnetic
in trip range
E I a:) valué (:nléls]’te!)s?
= l[ i i i i Base ambient
o —+ temperature 40°C
£ 6| Position
.5 N of setting 3§ 130
g [T 11 ey
& EEEE T o 58 120
interrupting ﬁé 110
<O TRA g time M 25 10
° ge
o s e N . e | £ 90 I~
N\ Oy
v o 80|
L 70
e 7 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
Phase separator
; 68.5_&0
4-Mounting holes
70 t15
for M10 screw
wl
s 2{—8 —“r | 2. B
10
w TEpR | £
=2
o
3 =i
= = 8| R = S . |
~| | o I
Reset button and earthleakage %
trip indicator =
s,
% b2
; VS
Lla
Rated Sensitivity =
t15]
Current Selector |3i5 R Test button —~
45 821120
70{70 185
210 225

8 o 6 8 o 6 6 o s e s s 6 s s e s s e e s e e s s s s s e s s e s s e s s e e s e e s s e s e e s s e s s e s s s s e s s e s e e s s e s e s s s s esseeseeseeseessescessess e sees s e s e o

B

m Drilling Plan

Breaker

‘ 4-M10 tap holes or 811 holes
' ‘ ¢
<
3 |- #

N

For front mounting bolts

hole

1mm clearance on each side of handle
Frontplate cutout

8 o 6 6 o o 6 6 s s 6 e s s e s s e e s s e s s s e s s s e s s e s s s e s s e e s s e s s e s s e e s e s s e e s s e s s e s s e sseessesseesseesseeseesseeseess e s s 0o o

® Terminal Arrangement ® Internal Diagram Connection

— 12 bolt

Control
circuit

.

D R I I I I I I R I
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o
E
i
o
c
a
2
=
000A setting T
(time highly type) ’J } A —]
- 1581974 e e s
ype)| || |
5 | EAY i
S gsg9s gl 9 o8 o
S 83888 8888 8
® ResSE R\18 88 8
Current \ |500A setting (time delay type)
(percent rated current) '1000A setting (time delay type)
Overcurrent Tripping
Characteristic Curve
® Dimensions
Phase separator 70 45
1935 t15 73.5
M10 mounting hole 213.5 holes 20
P Auxiliary handle
oo o [
4 = TRIP i N
Ind) (hd T
L o ON
. L )
= o 127
ip butt % '
Trip button e © =
™ Aol = |
A f={
Rated current 0]
-« = selector oFF [']
~ [l — H
Sealed cover > RESET 'TJ
> Rated sensitivity
current selector
P
Test button —
Earth leakage indicator
and reset button
> @ f—
1_0! sfl¢ g +
70 | 70 t15]| 87
210
10. 185
108 225

DI I R I R R A R I I I I A R R I I I I I I I R R I I

m Drilling Plan

70 Breaker
4-M10 screw hole or 11 hole

hole

Y lgle

1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

8 o 6 6 o o 6 6 o s 6 e s s e s s e e s s e s s s e s s s e s s e s s s e s s e e s s e s s e s s e e s e s s e p e e e s e s s e s s e s s e s s e sscesseesseeseesseeseess e s s 0o o

® Terminal Arrangement ® Internal Diagram Connection

Line
Earth Leakage Alarm Switch (EAL)

M12 bolt

asas]

Control
circuit

D I I R T I I T T I I T I R I I I I Y
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s N
) Max.value [T T [ [T T}
RF-1200KN s -
é A Adjustable
= magnetic
in trip range
g i wfvalue (:nléls]’te!)s? +H
= l[ i i i i Base ambient
g —+ temperature 40°C
£ 6| Position
& * of setting 1| 8 130
g [T 11 ey
RS Se=smnima avimuy= I I
interrupting 1T} ® § 110
<1 IR time ™ 25 10
° ge
o s e N . e | £ 90 I~
N Oy
v o 80|
L 70
B 7 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
Phase separator 68.5 4&0
4-Mounting holes
70 S
for MI10 screw
2
s Lt
10
w — - —3—
= D
3 S
S =l 8 R +——-—
___l___‘ r~| 0| oo
Reset button and earthleakage~—_[ “5g: 3
trip indicator \;j o
A o
)| i
N
| VE
G
Rated Sensitivity 135 GOy L1
Current Selector i o Test button —~
20
45 82
70{70 185
210 225

DI I R I R R A R I I I I A R R I I I I I I I R R I I

m Drilling Plan

Breaker

4-M10 tap holes or 611 holes

hole

1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

8 o 6 6 o o 6 6 o s 6 e s s e s s e e s s e s s s e s s s e s s e s s s e s s e e s s e s s e s s e e s e s s e p e e e s e s s e s s e s s e s s e sscesseesseeseesseeseess e s s 0o o

® Terminal Arrangement ® Internal Diagram Connection

— 12 bolt

Control
circuit

.

D I I R T I I T T I I T I R I I I I Y
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. )
E
i
o
c
a
2
= 1
1200A setting
(time highly type) ]
0.0 !
0:08 -t e e 7
gg? 600A setting (time highly type) [ [[ 1] 3|
P I e e 1 2 e s
> coow o © oo 22898 3 |8
W RESd B B 28 REERE 2 \28:8 8
CUrrent \ 6005 sett.ing (time delay type)
(percent rated current) 1200A setting (time delay type)
Overcurrent Tripping
Characteristic Curve
® Dimensions
Phase separator 70 45
1935 t15 73.5
M10 mounting hole 213.5 holes 20
P Auxiliary handle
oo o [
4 = TRIP i ” N
Ind) (hd T
[ | ON
. L )
= o 127
~
Trip button __| ¢ © S !
0| o -= {
A f={
| | Rated current 0]
<« | 0 o| selector [']
5 S OFF
~_1 | 11-1 H
Sealed cover —1 RESET
> Rated sensitivity
[ | current selector
P
Test button — \‘
Earth leakage indicator
and reset button
> @ f—
1_0! sfl¢ g +
70 | 70 t15]| 87
210
10. 185
108 225

DI I R I R R A R I I I I A R R I I I I I I I R R I I

m Drilling Plan

70 4-M10 screw hole or 211 hole
Breaker

hole

Y lgle

1mm clearance on each side of handle
For front mounting bolts
Frontplate cutout

8 o 6 6 o o 6 6 o s 6 e s s e s s e e s s e s s s e s s s e s s e s s s e s s e e s s e s s e s s e e s e s s e p e e e s e s s e s s e s s e s s e sscesseesseeseesseeseess e s s 0o o

® Terminal Arrangement ® Internal Diagram Connection

Line
Earth Leakage Alarm Switch (EAL)

M12 bolt

asas]

Control
circuit

D I I R T I I T T I I T I R I I I I Y
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- T ;s
: o :
L il
1
Max. value for 31 to 100A 7]
£ N ipEEEEEE T
= 3 Max. value for
30A or less
e [ w =
ig L X T Base ambient
o 10— Min. temperature 40°C
£ &= value e
g L= for31to N\ 300
= [~ 100A .
I Min % < i
o L value < 160
A for 30A X o 140
o orless A £ 120
0 I =
- o 100
; - & =
L 0. ': 60
- EEE ] 0 10 20 30 40 5
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions ¢ Mounting hole for
M4 screw
Phase separator\
Rated sensitivity ~d ] 08.5 hole

current selector
(if provided)

(96.5 hole for 50A or less)

R1 C

Test button \.}E Ea

76
50
[

Earth leakage
trip indicator

15

100
5 103
123

Direct-connected bus drilling

I I I I I R R I R I I I I I I S I S A I

s e e s ecsess s e s e s s essessesssssess e s s s s s o

m Drilling Plan
4-M4 tap holes
¢ or @5 holes

]

Led

For front mounting bolts

89

Center of handle

Frontplate cutout

DI I T T I I I T I I I T R I R I I T I I I I I )

® Terminal Arrangement H Internal Diagram Connection

Max. applicable pressure-type
wire connector: 38mm’
(22mm? for 50A or less)

M8 screw . .
(M6 screw for Applicable wire
17 50A or less) 445 conductor X
— 1.6 —22mm

wn ——
b T )

n

@©

Control
circuit

I I I R T T I T R R A I I I R I I I T I I I R I I
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M1

1T

RG-225BH 4P f
RG-225BN 4P RFRINE

10—k Min. value ™ temperature 40°C

@
S

Tripping Time

N
=]

X ax.
0: interruptii
time

Sec.
=

ng

©
=]

@
=]

°
Compensation rate
of rated current (%)
S
O

r
~
=}

10 20 30 40 50

Current Ambient Temperture (°C)
(percent rated current)

Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve

® Dimensions

Direct-connected bus drilling

¢ Phase separator
8‘8 4-Mounting hole for M6 screw :
o 30 :
Ea_rt}_1 Ie_akage It | ! . 3 .
trip indicator WW Test button =3 : .
T = - . #55 i
o / 3 mI . N i 05.5 holes
kY | .
[enj T N
e-g—1t 4 |Hole . \Y
T 58 4 Tt : N
0 .
22 2 . N\ -
: (145) |15 \(2c)
a4 ‘44 l“ Rated sensitivity 97 .
- current selector 7l .
185 103 :
133 N

DI T T T I R R T T R I T R T I R I R I

m Drilling Plan

88 4-M6 tap holes s 21255
or @7 holes e
[ i
I -€ 1 Q:b
I 1
) N
5
o
<
[3Y) & o
o +—-—1 - — 118 |
N
) ' 1
&
M .
L - — 1mm clearance on each side of handle

For front mounting bolts Frontplate cutout

DI I T T I I I T I I I T R I R I I T I I I I I )

® Terminal Arrangement ® Internal Diagram Connection

Max. applicable
pressure-type
wire connector:

100mm’
34
Control
circuit
MIOE =

Bus or pressure-type wire connector connection

I R R I I T I R I I T I T I I I R I I




a3 \
x 1
T \
Y
RG-400BN 4P g
£ X
s EENE
RG-400BH 4P N
13 P~ .
= Min. T Base ambient
o " value 3 = temperature 40°C
s
<y
= o
1 ! d A
wv Max. A ‘(‘u’v 10
interrupting € 110
time i o
o 7 53
I3 c o 20 I~
| o [ 8%
AR ] 5 g8 8 ) 0 20 an a0 5
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
$ Phase separator
88 . 26 42
Mounting hole for M6
s 1o o(zn ing hole for M6 screw ot 18 |8
i i - :
- M l.! T C i | - R.T pole
- b H =

T ¥
Earth leakage /, Test button
trip indicator . _—]
M.
J

o R A3 ol <
¢—o 9 o
3V oM <
I 1
i
[Lols<
b —

— [ Rated sensitivity
I current selector

I
44 144 |44 ! 211 holes
185

I I I I I R R I R I I I T I I A I S I A I I

m Drilling Plan

88

4-M6 tap holes or 94-7 holes

CET 0

282
|
1
|
!
|
T

|+

—

For front mounting bolts

DRI I R I I T I T R I I I I I P I P R

M10 bolt
’
i
15
=
gEii

L

® Terminal Arrangement

F R T T T T

- ] [.80
)]
©| v |

o .

t

< 1
0wl v
| o~

97
711,103
133

s e e s ecs e s s s e s e s e s s essessessess e s s es s s e o

97

345

1mm clearance on each side of handle

Frontplate cutout

S e e s s e e s s ess s ess e s s ees e s s eessess s ss s s s s o

® Internal Diagram Connection

Line

Control
circuit

96



- H =
S T 11
RF-600FN 4P PN
- G
\
£ \
2 BN =
of na Adjustable
L, 'I"' magnetic
o wp2ue trip range
ig (in 4 steps)
o N ot Base ambient
.g Position  H temperature 40°C
= ! of setting 130
T3 ! 28
@ y =
! 04 E E 110
0 gH o =
01 A 53 1
2 53 :
. Max. interrupting time £EC 80
L o%e [ IIIOT [T 8% 1w
gg § §88 8888 8 ! 20 % 40 s
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
40 Phase separator 65 73
4-mounting holes for M8 screw 140 135 20
013.5 holes
o1 o o
A To
ha o =

0

|
3| 25
7

81

- o
g | =-=* g8 a-n g
o 1] 75 o o ' ©
D e ST

//Tr@&fon \ Rated sensitivity

™~ current selector
Reset buton and—"| H current selectol

earth leakage
trip indicator ol

ol
=
o
T
8
i
L

70| 70| 70 et 82
280 ‘est button 7 141
179

DI I R I R R A R I I I I A R R I I I I I I I R R I I

m Drilling Plan

4-M8 tap holes or 29 holes

280
- &
3+ ¢
S
. H |
! o
|
35 =l
3 =
T T 7T 8 &
77 N
e
.
' H Q>
82 S

1mm clearance on each side of handle

1‘

For front mounting bolts Frontplate cutout

I I I I I

! M12 bolt
H
=l

S e e s e e s s e e s s e s s s s s e s s s ess e s s ees e s s ess e s s e s e e ss s s s s o

® Terminal Arrangement ® Internal Diagram Connection

Line Earth ILeakage
1 Alarm Switch (EAL)

'_|

4‘
!
2l

i

20T

Control
crouit

D I I R T I I T T I I T I R I I I I Y
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r s F—F—FTF
T l\ “Max. value
1
RF-800KN 4P it
£ \ Adjustable
= N magnetic
trip range 3
AR i |_Min.' (|n4s!teps)‘ .
g wfvalue ———
E -
o N TIIT Base ambient
.g_ ?sit on temperature 40°C
o N of setting [1] 130
sy Tl e2
4 Max. ] £
b A L interrupting [ § E !
o E- 2 H TR time 55 10
002 = EC 80
L ooce 8% 4 [ T
. 7 200 30 4 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
® Dimensions
635 20
140 4-Mounting holes for Phase v 110
10 screw P ‘f
)
-] o ]
— (<] ' -
o o

v o 'n[ L
8 o | o pean!
¢-3 : 2 8 | Rated sensitivity
N F--tio-d o] LB current selector
32 |©
Reset button and earthleakage | | =

trip indicator ! ger— | gr
o —Test button

ol

781120
13.56diam. holes 185

280 20

DI I R R R I A I R I I A R I I I I I R I I I I I I I I

m Drilling Plan

280
—Re
¢
. |
140 / 4-M10 tap holes or @4-11 holes
80
of
‘e | \r
s E

138.5

L,
==
|

1mm clearance on each side of handle

SRS

For front mounting bolts Frontplate cutout

8 o 6 6 o o 6 6 o s 6 e s s e s s e e s s e s s s e s s s e s s e s s s e s s e e s s e s s e s s e e s e s s e p e e e s e s s e s s e s s e s s e sscesseesseeseesseeseess e s s 0o o

® Terminal Arrangement ® Internal Diagram Connection

Earth ILeakage
Alarm Switch (EAL)

bolt
T M12

20T

D I I R T I I T T I I T I R I I I I Y

98



i N
) Max. value T[T [T [ [ [[]]]
RF-1000KN 4P X ]
c VAN
s = Adjustable
magnetic
" ti
RF-1200KN 4P i i
ig ‘[ i J‘ i i Base ambient
2 — =+ temperature 40°C
£ Position =
& * of setting 1| 130
s L 28 120
Y == F—HEH Max. H i
interrupting 17 59 110
=TT TRE g time M £5 100
o 83
e e S e s e 1 S E=m==== ég 90 r
EC g
O y-
L YO
g§88 2 1 20 30 40 50
Current Ambient Temperture (°C)
(percent rated current)
Overcurrent Tripping Temperature
Characteristic Curve Compensation Curve
m Dimensions
140 4-Mounting holes for s:a:fator
10 screw P
L{‘,
T
"
(2] |
B |8 o NI
-3 2 8 =| Rated sensitivity
~ ~| co o~
Fe=tt=-=--4 | Z—T current selector
32 ©
Reset button and earthleakage —)—___,__\_:E:‘/‘:/
trip indicator of |
T | | Sl
~ Test button
dl

J?S 20
104 185

280 -2
B I I R R R R I T T T I R R T I A R R R T I R I I I I I I I
® Drilling Plan .
. 280
¢ . r
140 4-M10 tap holes or 24-11 holes N
. 80 oo
T . B
. !
. g
. E
: ’
< . [nirea R
=g : ==
' . |52 Q>
.
' \ .
___:4!,&__ . 1mm clearance on each side of handle
For front mounting bolts . Frontplate cutout
.
.

csecssessecssessenns s e e s e s s s e s s esssesssesssesssesseess e I I I R I I I I Y ceesecsscsssessee o

® Terminal Arrangement ® Internal Diagram Connection

Earth ILeakage
Alarm Switch (EAL)

; 1»;}1& e
) &

"‘8

—— 12 bolt

20T

Control
crouit
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. . . Rated sensitivity
® Dimensions Mounting holes current selector
,

Terminal screw for M3.5

Indication lamp

1
T
i
)
T}
I
5

111
115

92

L |

@ e o s e s s e s s e e s e e s s e s s e e s e e s s e e s e e s s s s e e s s e s s em s es e e s e sseeseesseeseessess e s s e s s s s e s e s ss

12

u Drilling Plan . ®Internal Diagram Connection
2-M4 tap holes or 2-5 holes . |
M nput
. from Power
. ZCT sourse
N + +
. k £ 0 100V 200V -
I . le : (00)
l ’ : | W
L e : . ! N
: Crcz c3ciier
62 : Alarm contact

P
. . . Rated sensitivity
® Dimensions Mounting holes current selector

, Operating time
/' selector

R-NZBT

Terminal screw for M3.5

/ AN
Indication lamp Test button ‘Reset button

10
[
[ D
T
I

5

15

111

I I T I I I I I I I I P I I I I I I A I I P R T

u Drilling Plan ® Internal Diagram Connection

2-M4 tap holes or @2-5 holes

Input

from Power

ZCT sourse
+ +

k£ 0 100y 200V

/
I

circuit

—
|

|

!
—
(
0

CIczcacrice
Alarm contact

@ 6 6 o 6 6 o 6 0 o s e e s e e s s e e s e s e s e e e e s e s e s e e s e e e e e e s e e e e e s e e s e e e s e e e s e e e s e s e s e e s e e e s e e s e e e e e e s e e e e e e s e e e e e e e s e e e e e e s e e s e e e e e e e e e e e e s eeemeceeseeeceesececeeecceceeceeec 0000 o

.
.
.
.
.
.
.
.
.
.
.
.
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Rated sensitivity

m Dimensions Mounting holes current selector
/ 80 4
,.,7_/-5.,2_ - _ Operating time
/ / selector

Terminal screw for M3.5 07 E iR 7
Indication lamp Test button
75
— =l
- T
=) ol |
e |
aininle ‘

® Drilling Plan

® Internal Diagram Connection

Input
from Power
ZCT sourse

4 4
k £ 0 100V 200V

2-M4 tap holes or 2-5 holes
\

Control
circuit

I

CIczcacrice

b - Alarm contact
ceecececsccscscscscsssssanannan [ R R R I I Trar Sr ceecectccccscscncnans
. . . Rated sensitivity
® Dimensions Mounting hole/s 8 current selector

/ N
Test button Indication lamp

Reset button

P FB ~

e essessess s s s esscsseessess e cessessesssessesssessessess s s s essess e cessecs e s s essess e e

® Drilling Plan ® Internal Diagram Connection

2-M4 tap holes or 2-5 holes
\ Input

from Power

ZCT sourse
+ +

k £ 0 100V 200V

17 LadoJ
1D

Control
circuit

CIczcacrice
Alarm contact

@ 6 6 o 6 6 o 6 0 o s e e s e e s s e e s e s e s e e e e s e s e s e e s e e e e e e s e e e e e s e e s e e e s e e e s e e e s e s e s e e s e e e s e e s e e e e e e s e e e e e e s e e e e e e e s e e e e e e s e e s e e e e e e e e e e e e s eeemeceeseeeceesececeeecceceeceeec 0000 o
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) Rated sensitivity
m Dimensions Mounting holes current selector
80

Operating time selector

Terminal screw for M3.57Y) 7t
/ -t
Indication lamp' Test button ‘Reset button

rkiw

kﬁ" .nTi
Nicinininis! ‘ |
| l
| L
[ 3“

@ e o s e s s e s s e e s e e s s e s s e e s e e s s e e s e e s s s s e e s s e s s em s es e e s e sseeseesseeseessess e s s e s s s s e s e s ss

u Drilling Plan ® Internal Diagram Connection

2-M4 tap holes or 2-5 holes Input

from Power
ZCT sourse

+ +
k £ 0 100V 200V :

CIczcacrice
Alarm contact

B R R I T T T T T T T

F R S T T T T T S S

s e e s e e s e e s e s s e s s essessess’e s s s e s e e s e s s s s e s s s seesesseesceseessessesses’eoes e e s s s s s e s s 00 s 00 s 0 es e 0 s 00 s 00 s s 00 s s o
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® Dimensions m Drilling Plan

T

Terminal
screw for

L_qJ Lﬁpf_&il

.70_|  4-M6 tap holes 140 | M6 tap holes
or 94-8 holes 04-8 holes

3 pole 4 pole

44|
140 013.5 166.5|
220 _| holes . 187 |

3 pole

= Terminal Arrangement

Terminal

screw for
M3.5
©| ¥
I o
@ o)
M12 bolt
-
B R R I I I I Y B I TR I I R I I R I I ceecesssssssss s s en

® Dimensions m Drilling Plan

Terminal
screw for
M3.5

& 4{ :
< 15 |1165 B S <

t T T
66.5 |
”% ﬁ;?e'? 187 .79 4-M6 tap holes J- 140 J\ 4-M6 tap holes
_— - or 4-8 holes or 94-8 holes
3 pole 3 pole 4 pole

® Terminal Arrangement

Terminal
screw for
M3.5
©| ¥
I o
@ o)
M12 bolt
-
B R R I I I I Y B I I I I I ceecessssssssssssnne

®m Dimensions

205
| : 4 |
Terminal 1 ’ | ) |
screw for . | H | ' '
M3.5 | |
g2 et ‘ ol 5
k ? T 3! - T8
| |
L = - b
L wo || |fes ‘
t15 35 j
013.5 -
holes — 214 (78.5)
205 .; '4-M8 tap 4-M8 tap
240 holes or holes or
3 pole 3 pole 4-10 holes 4 pole 24-10 holes

Terminal ® Terminal Arrangement

screw for
M3.5

m M12 bolt

F T P A A
F P A A Y

DI T T I R I

DI T T I R I

DI T T I R I
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® Dimensions . m Drilling Plan
Z'1 OOOB 2 : '—ﬂ—'
[ . 4 @‘—(
i Terminal f} . ! | . |
} screw for : : f . | \
| 1 ; |
gl.% g : | o o\
N N . * g — g\
| : : ,
| T |
LY " : | ) ! ‘
481 165 . ‘ w‘
| = 0135 835 . - ‘__L_._Vj
L hotes e . 205 | aws tap 280 " 4-M8 tap
240 . "7 holesor T holesor
3 pole N 3 pole 24-10 holes 4 pole 24-10 holes
2 Terminal : mTerminal Arrangement
screw for .
M3.5 a :
83T T §[ m M12 bolt
2 t
i ; = | 165 :
4! 013.5 835 .
70|70 70 holes (78.5) :
320 .
4 pole .

205

|
Terminal
screw for
M3.5

) ‘
481 165 |
[ | 0135 835 . j
| 140 holes (78.5) [ _L_‘“ \

|- 205 .; '4-M8 tap ‘am8 tap
holes or holes or
3 pole 24-10 holes 4 pole ©4-10 holes

Terminal ® Terminal Arrangement

screw for
M3.5

380

.
.
.
.
.
.
.
.
. M M12 bolt

e eooeooensocseasscssasasssnsassnsssssnnsssns N et eecoeasecseasscseasascnsscscnsssoensccnnnas

- ®m Dimensions Terminal - ® Drilling Plan
Z-2000B : —
- : h&' M3.5 : | _ 1 =

: 08 : [T
. 3 HT . [ [
M \ CO . | |
: % == SR B +— — g
. [ ] . ‘ [
. — || T . ! | | ' i
. | | 20 . :
: | | |kt : N
: i | [RHEN | D e i i
. [ | | t15 | 9 Te4-11 holes . \ [ - I - I\
: |.200 ] | | . L 50 | 4Mstap | | 4-M8 tap
: a0 | i 120_| : holesor ‘o 320 | holes or
: 282 : 04-12 04-12
: 3 pole : 3 pole holes 4 pole holes
. Terminal L S .
: w : .
. M3 - ®m Terminal Arrangement
: Tl ?g :
. [ I .
. | g .
. T || . 0bol
: o; | ; l w! L[ : : ‘ ’/M1 olt
. ol o |k .
. & 188 &= . s
: ‘ = : eg
. _“ | ‘ :: 4 .
. |l | 20 .
. || T .
. [ 1| égﬁ Ny .
. r % 11 holes .
. 140 .
. 284 .
: 4 pole :
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ZR-15 — 120

m Dimensions

2-M4 mounting holes

{

N

5

0

4

2

915 holes

Mounting holes

$8.5

.

Surface K

\
4

&

B

83

Surface L

6008

Output terminal (M3.5)

Mounting holes

g % T 230 holes % -o-
- - F—f © i — | ' k
|
A D
1 N <
o ¥ s \\>j 3
i i
| i | ’
<t ™ 1
L e o !
Outlet terminal wire 0.5mm’ [} T
length 500mm
‘ 10002 ‘ 2505
ZR-15 ZR-30B
Mounting holes 48.5 Surface Koy 1 0, Mounting holes
=0 | O
::*: oo o <
\ S 10 [ &
Surface L
1
4-0H holes
F
Output terminal (M3.5) Output terminal (M3.5)
96 /
| é A 20
E (o] ‘ (o)
L Kk N
058 holes i
T N L g D
- | | T
~ < N ||
| . -
i
136 30
ZR-58B ZR-65 — 120
Type A B C D E FxG H J (kg)
ZR-65 145 170 79 65 75 80x60 @6 6 1.6
ZR-80 172 198 89 @80 90 100x65 @6 6 2.0
ZR-100 185 222 90 @100 100 110x65 8 8 2.5
ZR-120 226 264 95 @120 120 140x70 @95 95 3.0
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EARTH LEAKAGE BREAKERS FOR WEL

== EEEESE Bima
1 Y i ‘l f—
£ S5 = %
= == == 20
= - — - 10
£ oaes & :
(= D S [
= T £ 2 Max. value
R = P = = . -
— | 3 <
= g Max. value g §:g 1
kel ] Setting o et e | S 0.2
g time (sec.) e e T
o i L -
o1l | === 0.06 i
0061~ Min. value 0.04 Min. value
g. i i i i i=  — 0.02 i
0.01 I ] | r_] 0.01 I I |
L ooosl L] 1 I 1 J L— ¢.008
- IO O G LI LN 20 30 40 5060 80100 150 200 300
\Eontimt;(()/li; Tripping c—«»—tl{\_stantanceous t(A)J
urren urrent Tripping Curren
Earth Leakage Current
RXWZZS (:erceniaRaatzz S::s?;vity Current)
Overcurrent Tripping Earth Leakage Tripping
Characteristic Curve Characteristic Curve (at 0.3 sec.)
® Ratings and Specifications
Type RXW225 RGW-400B
Number of Poles 2
Rated Voltage (ACV) 200, 415
Rated Sensitivity Current (mA) 100-200-500%
Operating Time (sec.) **0.3-0.6-1.2* (0.1:0.2)*
Rated Current (kA) 225 400
Instantaneous Tripping Current (kA) 3—4 36—4.4
Interrupting Capacity AC200v 85
(kA) sym. AC415V 42
i +
Continuous Setting Current (A) 31
Current Setting Time (sec.) **0.3-0.6-1.2(3)*
P ;
rotection Release Time (sec.) 0.1
Terminal For pressure-type wire connector terminal Front bar terminal
Net Weight (kg) 7.4 8.3

Note:
* Interchangeable by manual operation.

** Earth leakage tripping time and continuous current tripping time are interlocked.

m Selection

Specifications of Welder Setting Current
- - Rated Current of ELCB (A) of Instantaneous
Rated Voltage (ACV) Rated Capacity (kVA) Maximum Input (typ.)(kVA) Tripping Current (A)
35 111 225 1200
50 106 225 1200
200

75 219 400 2250
100 330 400 3500
35 111 225 600
50 106 225 600
75 219 225 1200
415 100 330 225 1700
125 (395) 400 2250
150 (475) 400 2500
200 (630) 400 3500

(): for reference value
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® Dimensions <35, 4-M4 mounting hole
RXWZ 2 5 Earth leakage indicator M8 screw 294
== ‘ i TRIP L7 777777 .
oN S -
_ \ =22 '
Az R2 J

Indicatio

2.5 50
i2]®
A
E=nli
@
3
S
19
240

o
o~

Test button

Rated sensitivity !

current selector I
Operation time selector [@F#@ 4f,

35 35 24
105 alll 103 2
°  128.5 N

I I R T I R I T T R I I I I T R I R I I I I I R R )

u DriIIing Plan 4-M4 mounting holes

§ 5 /or 05 holes

¥

201

7%,?7

I I R T I R I T T R I I I I T R I R I I I I I R R )

® Dimensions Insulting barrier
Al easy installation
)-] 25 011 holes

4-mounting hole for M6 screw

©

RGW-400B
b

W
of [ |
i S
DN
Continuous
currrnt and T
earth leakage : Test button
indicator S 4T
o |
o of P
B < S
B [ 3=
116 )
’ «
1
=~
Ammi [
)
88 - 97
Rated operation time selector - 140 Rated sensitivity 7 103
current selector . 133

I I R T I R I T T R I I I I T R I R I I I I I R R )

® Drilling Plan

44 M6 tap holes or 7 holes

ol d

282

T
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MINIATURE CiRcuitr BREAKERS

MCB is applicable to electric circuit with rated voltage 230/400V, 240/415\V. AC,
frequency 50/60Hz and rated current is up to 63A.

The product provides against overload and short circuit and equipments in
household and commercial installations.

MCB is also used as non-frequent changeover of electric circuit.

BKG63 series BTKG63 series Alarm switch Auxiliary switch
(for BK63)

TRIPPING CHARAET_ CoLoRrED HANDLES—

H Type B Easy to distinguish the rated current of the MCB by means of
Instant tripping characteristics : 3-5In colored handle.
Application : computers and electronic equipments
B Type C 1A Black
Instant tripping characteristics : 5-10In 2A Pink
Application : general load such as bulbs , motors 3A Pink
H Type D 4A Brown
Instant tripping characteristics : 10-20In 6A Green
Application : high current surge device such as transformers, motors
with heavy load 10A Red
16A Grey
20A Blue
32A Purple
B CE marking 40A Black
B CB Certificate 50A White
63A Cupper-colored
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Overload and short circuit
112,3,4,6,10,16,20,25,32, 4, 50,634
1P, 1P+N, 2P, 3P, 3P+N, 4P

1P 2,3,4pP 1P 2,3,4P
Breaking capacity 6kA 6kA 10kA 10kA
at 230/400VAC at 400VAC at 240/415VAC at 415VAC

SEMKO CB scheme KEMA CB scheme
Thermal magnetic release

6,000 operations 8,000 operations
35mm DIN rail

17.8mm per pole

Lug type (Cable up to 25mm?)

1changeover contact
6A at 230VAC,3A at 415VAC(AX)
6A at 230VAC,3A at 415VAC(AL)

Alarm switch 2A at 48VAC, 1A at 125VAC

(Optional) Not applicable

Lug terminal
Cable capacity 2.5mm?

9mm wide

(mm) (mm)

65
82

45
@ HL—®
63
82
37

—_
3
o
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CHARACTERISTIC CURVE AND COMPENSATION C

B Characteristic curve For type BK63, BTK63

Operating curves

1.13 1.45
240 T
180 I
150 |
120
\ IEC60898, RT=30°C
60
0 ‘\
20
¢ LN
= 8 \
6 \
NN
\[
TN
—_ 1
0\\0/ 40 \ \ Max.value
- \ L\
20 A
= K
g 10 \
[e]
= g N
o \ \\
9] 4
o \\
O ) Min.value N
\\
o 1
8 8'2 ~ Instantaneous tripping | | |
' "B"characteristic
0.4 n " n n n n (300~500°/°) [ 1]
B C D "C"characteristic
0.2 (500~1000%) L]
"D"characteristic
(1000~2000%)
G [ ——
008 T
0.06
0.04 Max. total fault
’ clearing time B
0.02 N AN /
'\;\____
0.01 =
11.25 2 3 4 5 6 78910 15 20 30 40 50 70 100

Multiple of rated current  ——»

l Compensation table

[Temperature copensation table](IEC60898-1)

In(A)

20C

25°C

30C

35C

40°C

45°C

50C

55C

60C

1.05

1.02

1.0

0.98

0.95

0.93

0.9

0.89

0.85

2.03

2.04

2.0

1.96

1.92

1.88

1.84

1.8

1.74

3.18

3.09

3.0

2.91

2.82

2.7

2.61

2.49

2.37

4.24

4.12

4.0

3.88

3.75

3.64

3.52

3.36

3.24

5.24

6.12

6.0

5.88

5.76

5.64

5.52

5.4

5.3

10.6

10.3

10.0

9.7

9.3

9.0

8.6

8.2

7.8

16.8

16.5

16.0

15.5

15.2

14.7

14.2

13.8

13.3

21.0

20.6

20.0

19.4

19.0

18.4

17.8

17.4

16.8

26.2

25.7

25.0

24.2

23.7

23.0

22.2

21.5

20.7

335

32.9

32.0

31.4

30.4

29.8

28.4

28.2

27.5

42.0

41.2

40.0

38.8

38.0

36.8

35.6

34.4

33.2

52.5

51.5

50.0

48.5

47.4

455

44.0

42.5

40.5

66.2

64.9

63.0

61.0

58.0

56.7

54.2

51.7

49.2

[1:113% In 12:145% In accordng to IEC60898-1]

Hl Compensation curve

—
a
o

Rated current

compensation ratio(%)
3

O
o

~N
N

0 10 20 30 40 50
Ambient temperature ('C)

1

10



BREAKERS

RCCB is applicable to electric circuits with rated voltage 240/415VAC, frequency 50/60Hz

and rated current up to63A. The RCCBs provides indirect protection to the operator’s body

under such condition that the exposed live parts should be connected to a-proper earthmg

pole. The RCCB also provides protection against the fire danger caused by earth fault

current due to function failure of over current protection device.

RKG63 series

S 9 9 9
| e B |
fs Bt
|n32A~
Elus
i -ﬁ-ﬁ—.::'

99029

B RCCBs with rated sensitivity up to 30mA can be used as
supplementary protecting device in case other protecting
device fails its protection against electric shock.

B RCCBs designed for household installation and other similar
application, is for non-professional operation, and no
maintenance is required.

B RCCBs provides no protection against electric shock resulted
from direct contacts of both protected lines, or leakage
current between these two lines.

B Particular devices such as surge protective devices, surge
arresters etc are recommended to installation at upstream
line to RCCBs as precaution against potential surge voltage
and current occurring at its power input side.

W Satisfying conditions and applications as mentioned above,
RCCBs with ON-OFF indicating device is considered suitable
for isolation function.

B CE marking
B CB Certificate

CoLoren HAN

M Black only.
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(mm)

36
45

4p 2p

Ground fault

25,32, 4,694

30, 100, 300mA (non-adjustable)

240VAC (2P), 240/415VAC(4P)

SEMKO CB scheme

Electro-magnetic (No over current relay)

500A for In=25,32,40A
capacity (Im) 630A for In=63A

5000 tmes

35mm DIN rail

17.8mm per pole

Lug type (Cable up to 35mm?)
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B MCBs
L
BK63 1P BTK63 1P 120
BK63 2P BTK63 2P 60
BK63 3P BTK63 3P 40
BK63 4P BTK63 4P 30
B RCCBs
il
RK63 2P 60
RK63 4P 30
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AIR LIrcuir BREAKERS

ORDE

ACB
&
Accessories

Rated current
(CT Spec.)

Ampere Frame size &
frmae phase array

No. of pole Connections

AKH - |- 00 | Without OCR & CT Draw-out type
AKS 3P/4P 02 [ 200A 3 | Manual ;
AKN 06 | 630AF p | Standard 3 3p0) 04 | 400A anual connection
| type 06 | 630A A Automatic
— RST (N) 04 | 400A connection
08 | 830AF 06 | 630A Fixed type
| p 08 | 800A H | Horizontal type
10| 1000AF W Reverse o lap 0w 10 | 1000A V| Vertical type
13| 1250AF phase type (D, W) 13 ]1250A Mixed type
£1600AF NRST 16 | 1600A M | Line: Horiz.ontal
AKS 20 | 2000AF 20 | 2000A Load: Vertical
Mixed type
N | Line: Vertical
Load: Horizontal
P | Front type
sPidp 38 3604
Standard
20 | 2000AF | type 36 10 10004
RST (N) 13]1250A
AKH AKS 16 | 1600A
] 4p 20 | 2000A
25| 2500AF W Rﬁverse 4 4P EX) 25 | 2500A
32 [ 3200AF phase type 32| 3200A
40 | 4000AF NRST 40 | 4000A
3p/4p
40 | 4000AF D f;::dard 3(3P(F) 40 | 4000A
RST(N)
AKS
4p
50 | 5000aF  w | Reverse 4 |4P(EY) 50 | 5000A
phase type
NRST
3P/4p
40 | 4000AF 40 | 4000A
D Standard 3 13p (G)
- type
RST(N)
AKH AKS 50 | 5000AF » 50 | 5000A
T W Reverse 4 4P (G 2)
63 | 6300AF phase type 63 | 6300A
NRST
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Motor rated voltage Shunt coil rated voltage Trip relay
MA | Without Motor DO | Without Shunt coil
M1| AC/DC 100 - 130V D1 |AC/DC 100 — 130V
M2 | AC/DC 200 — 250V D2 | AC/DC 200 — 250V
M3 | DC 125V D3 | DC 125V
M4|DC 24 - 30V D4 | DC 24 - 30V
M5| DC 48 - 60V D5 | DC 48 - 60V
M6 | AC 380 — 415V D6 | AC 380 — 480V
M7 | AC 440 — 480V D7 | AC 48V
M8| AC 48V

Closing coil rated voltage Closing coil rated voltage UVT coil rated voltage

DO | Without Closing coil AX | Standard OFF-Charge 3a3b U0 | Without UVT coil
D1 |AC/DC 100 - 130V AC | Standard ON-Charge 3a3b U1 |AC/DC 100 - 130V
D2 | AC/DC 200 - 250V BX | Standard OFF-Charge 5a5b U2 | AC/DC 200 - 250V
D3 |DC 125V BC | Standard ON-Charge 5a5b U3 |DC 125V

D4 | DC 24 - 30V HX | High capacity OFF-Charge 5a5b U4 | DC 24 - 30V

D5 | DC 48 — 60V HC | High capacity ON-Charge 5a5b U5 | DC 48 — 60V

D6 | AC 380 — 480V CC | Standard ON-Charge 6a6b U6 | AC 380 — 480V

D7 | AC 48V JC | High capacity ON-Charge 6a6b U7 | AC 48V

*UVT Delay module is available over
AC/DC 48V

Accessories

AL [AL1 + MRB Trip alarm contact 1a + Manual reset button
A2 | AL1 +AL2 + MRB Trip alarm contact 2a + Manual reset button
A3 | AL1 + MRB + RES (AC/DC 100 — 130V) Trip alarm contact 1a + Manual reset button + Remote reset switch
A4 | AL1 + MRB + RES (AC/DC 200 — 250V) Trip alarm contact 1a + Manual reset button + Remote reset switch
A5 | AL1 + MRB + Auto reset AL + Auto reset type
A6 | AL1 +AL2 + MRB + Auto reset A2+ Auto reset type
A7 | AL1 + MRB + RES (AC/DC 100 — 130V) + Auto reset A3 + Auto reset type
A8 | AL1 + MRB + RES (AC/DC 200 — 250V) + Auto reset A4 + Auto reset type
C C Counter
S CS2 Charge switch communication
B B ON/OFF button lock
M Ml Mechanical Interlock
D |DlorMOC Door Interlock or Mechanical Operated Cell Switch
K [K1 Key Lock
K2 |K2 Key Interlock set
K3 |K3 Key Lock double
R |RCS Ready to close switch
T |™™ Temperature Alarm
H 1) |SHT2 Double Shut Coil

Note) 1. UVT and SHT2 aare alternative.
2. Other accessories should be ordered seperately.
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AL

ACB cradle Rated current

- N

& frmae No. of pole
AKH-06 — 16D 3P
H20D | AKH-20D 4p

H32E | AKH-20 - 32E

HA40E | AKH-40E

H50G | AKH-40 - 50G

H63G | AKH-63G

N16D | AKN-06 — 16D

S20D | AKS-20D

S32E | AKS-20 - 32E

S40E | AKS-40E

S50F | AKS-40 - 50F

S50G | AKS-40 - 50G

S63G | AKS-63G

Connections

Safety shutter

Load: Horizontal

Terminal
connections
Manual

connection

Automatic
connection

H | Horizontal type £ Without
V | Vertical type safety shutter
P | Front type g | With safety
Mixed type shutter
M | Line: Horizontal
Load: Vertical
Mixed type
N | Line: Vertical

Arc cover

N Without
Arc cover
With
Arc cover
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ORDE

Trip rela

Trip relay type
0 | Without trip relay

Communication & protection

0 | Without trip relay

Control voltage & frequency

0 | Without trip relay

P | Power

meter

N | Normal 0 | Without comm. 0 | Self-Power, 60Hz
*1SIG configuration as standard 5 | Self-Power, 50Hz
- with LED indicators
- without output contacts
*Ground fault system by bector sum
A | Ammeter G | Earth leakage 0 | Self-Power, 60Hz
Z | Earth leakage (extemal CT, fault current < 30A) 1 | AC/DC 100 — 250V, 60Hz
E |Earth leakage (extemal CT, fault current > 30A) 2 | DC 24 - 60V, 60Hz
C | Earth leakage + Comm. 5 | Self-Power, 50Hz
K | Earth leakage (extemal CT, fault current < 30A) + Comm. 6 | AC/DC 100 — 250V, 50Hz
X | Earth leakage (extemal CT, fault current > 30A) + Comm. 7 | DC 24 -60V, 50Hz

*LSIG configuration as standard

*Ground fault system
G, C: 4pole unit - fault current over 20% of rated currenty by vector sum

3pole unit - phase unbalanced current over 20% of rated current

Z,K: external CT - out ZCT applied
E, X: external CT - private ZCT applied

*Comm. works under control power

*LSIG output contact works under control power

(LED indicators works without control power)

Earth leakage + Comm.

AC/DC 100 - 250V, 60Hz

S | Supreme meter

Earth leakage (extemal CT, fault current < 30A) + Comm.

DC 24 - 60V, 60Hz

x| =

Earth leakage (extemal CT, fault current > 30A) + Comm.

AC/DC 100 - 250V, 50Hz

NN —

A | Pre-Trip Alarm + Comm.

DC 24 - 60V, 50Hz

*LSIG configuration as standard
*Ground fault system
C: vector sum
K: external CT - out ZCT applied
X: external CT - private ZCT applied
*Comm. works under control power
*Applicable to generator protection purpose
*Voltage module required for P and S types. (supplied separately)
*Ground fault function unavailable at A (Pre-Trip Alarm + Comm.)

C Earth leakage + Comm.

AC/DC 100 - 250V, 60Hz

K Earth leakage (extemal CT, fault current < 30A) + Comm.

DC 24 - 60V, 60Hz

X Earth leakage (extemal CT, fault current > 30A) + Comm.

AC/DC 100 - 250V, 50Hz

~N| o N

A Pre-Trip Alarm + Comm.

DC 24 - 60V, 50Hz

*LSIG configuration as standard
*Ground fault system
C: vector sum
K: external CT - out ZCT applied
X: external CT - private ZCT applied
*Comm. works under control power
*Applicable to generator protection purpose
*Voltage module required for P and S types. (supplied separately)
*Ground fault function unavailable at A (Pre-Trip Alarm + Comm.)

Note) The function like Metering, Communication, ZSI, Remote Reset and DO control are not available only under Self-Power condition.
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RATINGS

AKH
series
Type AKH-06D | AKH-08D | AKH-10D | AKH-13D | AKH-16D | AKH-20D
Ampere frame (AF) 630 800 1000 1250 1600 2000
200 400
Rated current (A) (in max) at 40°C 400 630 1000 1250 1600 2000
630 800
Setting current (A)* Control trip relay (... x in max) (0.4 —1.0) x in max
Rated current of neutral pole (A) 400 400
630 1000 1250 1600 2000
630 800
Rated insulation voltage (V) (Ui) 1,000
Rated operating voltage (V) (Ue) 690
Rated impulse withstand voltage (kV) (Uimp) 12
Frequency (Hz) 50/60
Number of poles (P) 3,4
Rated breaking capacity (kA sym) IEC 60947-2 220V/230V/380V/415V 85
AC 50/60Hz (Icu) 460V /480V/500V 85
JISC8201-21 “550v 1600V 7690V 65
Rated service breaking capacity (kA) (lcs) .% x lcu 100%
Rated making capacity (kA peak) IEC 60947-2 220V/230V/380V/415V 187
AC 50/60Hz (Icm) 460V /480V/500V 187
JISC8201-21 “550v 1600V 7690V 143
Rated shot-time 1 sec 65
withstand current (kA) (lew) 2 sec 60
3 sec 50
Operating time (ms) Maximum total breaking time 40
Maximum closing time 80
Life cycle (time) Mechanical ~ Without maintenance 20,000
With maintenance 30,000
Electrical Without maintenance 5,000
With maintenance 10,000
Connections** Draw-out Horizontal connection ° -
/Fixed Vertical connection ¢ °
Front connection e} -
Mixed connection o -
Weight (kg) Draw-out type ~ Main body ~ Motor charging type 63/74 70/85
(3P/4P) (With cradle) Manual charging type 61/72 68/83
Cradle only 29/32 33/40
Fixed type Motor charging type 34/44 38/47
Manual charging type 32/42 36/45
External dimensions (mm) Draw-out 3P 430 x 334 x 375
(HxW x D) H}‘ type 4p 430 x 419 x 375
5 Fixed type 3P 300 x 300 x 295
W
4P 300 x 385 x 295
Trip relay N, A, P, S type
Certificate & Approval KEMA

*Refer to trip relay specification. **@: Standard, O: Option
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AKH-06E

AKH-08E

AKH-10E

AKH-13E

AKH-16E

AKH-20E

AKH-25E

AKH-32E

AKH-40E

630

800

1000

1250

1600

2000

2500

3200

4000

AKH-40G AKH-50G

AKH-63G

630

800

1000

1250

1600

2000

2500

3200

4000

4000

5000

6300

(0.

4

—1.0) x In max

4000

5000

6300

630

800

1000

1250

1600

2000

2500

3200

4000

L
o

4 —1.0) x In max

1,000

4000

5000

6300

690

1,000

12

690

50/60

12

3,4

50/60

100

3,4

100

150

85

150

100%

100

220

100%

220

330

187

330

85

220

75

100

65

100

40

100

80

15,000

20,000

5,000

10,000

(¢]

[ ]
o
(¢]

(¢]

87/103

104/147

85/101

102/145

181/223

186/230

44155

58/70

1791221

184/228

44155

63/100

97/117

102/124

42153

61/98

98/123

103/130

430 x 412 x 375

96/121

101/128

430 x 527 x 375

460 x 785 x 375

300 x 378 x 295

460 x 1,015 x 375

300 x 493 x 295

300 x 751 x 295

N, A, P, S type

300 x 981 x 295

KEMA

N, A, P S type

KEMA
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RATING

AKN - AKS
series
Type AKN-06D AKN-08D AKN-10D AKN-13D AKN-16D WALSEII)
Ampere frame (AF) 630 800 1000 1250 1600 2000
200 400
Rated current (A) (in max) at 40°C 400 630 1000 1250 1600 2000
630 800
Setting current (A)* Control trip relay (... x in max) (0.4 -1.0) x in max
Rated current of neutral pole (A) 400 400
630 1000 1250 1600 2000
630 800
Rated insulation voltage (V) (Ui) 1,000
Rated operating voltage (V) (Ue) 690
Rated impulse withstand voltage (kV) (Uimp) 12
Frequency (Hz) 50/60
Number of poles (P) 3,4
Rated breaking capacity (kA sym) IEC 60947-2 220V/230V/380V/415V 65 70
AC 50/60Hz (Icu) 460V/480V/500V 65 70
JISC8201-21 550y 1600v 7690V 50 65
Rated service breaking capacity (kA) (lcs) .% x lcu 100% 100%
Rated making capacity (kA peak) IEC 60947-2 220V/230V/380V/415V 143 154
AC 50/60Hz (lcm) 460V /480V/500V 143 154
JISC8201-2-1 “554y 1600V 1690V 105 143
Rated shot-time 1 sec 50 65
withstand current (kA) (lew) 2 sec 42 55
3 sec 36 50
Operating time (ms) Maximum total breaking time 40
Maximum closing time 80
Life cycle (time) Mechanical ~ Without maintenance 20,000
With maintenance 30,000
Electrical Without maintenance 5,000
With maintenance 10,000
Connections** Draw-out Horizontal connection ° -
/Fixed Vertical connection o L4
Front connection ¢ -
Mixed connection o -
Weight (kg) Draw-out type ~ Main body ~ Motor charging type 63/74 70/85
(3P/4P) (With cradle) Manual charging type 61/72 68/83
Cradle only 29/32 33/40
Fixed type Motor charging type 34/44 38/47
Manual charging type 32/42 36/45
External dimensions (mm) Draw-out 3P 430 x 334 x 375
(HxW x D) H}!! type 4p 430 x 419 x 375
3 Fixed type 3P 300 x 300 x 295
w 4P 300 x 385 x 295
Trip relay N, A, P type
Certificate & Approval KEMA

*Refer to trip relay specification. **@: Standard, O: Option
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AKS-50F

4000 5000

AKS-40G AKS-50G AKS-63G ‘

4000 5000

4000 5000 6300

(0.4 —1.0) x In max

4000

5000 6300

4000 5000

S
o

4 —1.0) x In max

1,000

4000

5000 6300

690

1,000

12

690

50/60

12

3,4

50/60

100

3,4

100

120

85

120

100%

100

220

100%

220

264

187

264

85

220

75

100

65

90

40

85

80

10,000

15,000

2,000

5,000

145/173

143/171

181/223 186/230

78/90

1791221 184/228

AKS-20E AKS-25E AKS-32E AKS-40E
2000 2500 3200 4000
630, 800
1000, 1250 2500 3200 4000
1600, 2000
(0.4 —1.0) x In max
630, 800
1000, 1250 2500 3200 4000
1600, 2000
1,000
690
12
50/60
3,4
85
85
85
100%
187
187
187
85
75
65
40
80
15,000
20,000
5,000
10,000
° o
o °
o -
O -
87/103 104/147
85/101 102/145
44/50 58/70
44/55 63/100
42/53 61/98

76/94

97/117 102/124

430 x 412 x 375

74192

98/123 103/130

430 x 527 x 375

460 x 629 x 375

96/121 101/128

300 x 378 x 295

460 x 799 x 375

460 x 785 x 375

300 x 493 x 295

300 x 597 x 295

460 x 1,015 x 375

N, A, P type

300 x 767 x 295

300 x 751 x 295

KEMA

N, A, P type

300 x 981 x 295

KEMA

N, A, P type

KEMA
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Dimensions

Fixed type
2000AF

300 385
280 280 L
H 150 150
-
Front VIeW [=— Operating panel center [=— Operating panel center
B 3] ® 3
= I = [
< ® — ® 2 < ® o) — @ 8
ﬁ 165 165 12 12 250 165 12
[ 354 \ \ 439 \
3P 4P

D I I T I I T I I T I R I I I A

Vertical type N T T

7
| ]mm

‘ “HE Sk T

i AN i J ‘ 1.

o

L—

25
2

165

] | [ -
4-914 | 4-014
Mounting hole g Mounting hole
330 415
354 439
3P 4P
920
(Insulation
« barrier)
L -2
15
; -
o &
B I g 8
H F 28
2-913
I
I 5 <Conductor>
o o
9 <
65 20‘ 165 ‘ 45,
295 325

6 6 o o 6 8 o s 6 o s s e s s e e s s e s s e e s s e e s s e s s s e s s e e s s e s s e e s s e e s e s s e e s e e s e e s s e s e esscesseescesseessesseesseese s e ss s &

Door Frame: DF (AKH/AKN/AKS-D/E)

Din."W"
D3| 330
|=—— Operating panel center / Rear panel [D4] 415
276 10-05 315(Panel cutting size) Door frame [E3] 408
\ [E4| 523
N 4 Lo w
S
" g
r D
=
©| © & E
g8 4y 8 E 3
&
—+ )
S 2
o @
=Y &
3
s ; L T 1o + . ‘ '] |-109 _} [ Cradle bottom 2
350 o Cradle bottom
<External size> <Mounting hole> <Side hole> <Panel cutting >

Note) The dimensions are for drawout type.
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Horizontal type
0 2
<
0
9 e
‘ T
2] i S &
4-014 k 4-p14
0 Mounting hole 415 Mounting hole
354 439
3P 4P
90
(Insulation
barrier)
Ho
30
© L
s T 15
ol
& u
— 23 s
wr_|
2-913
0
af ] B
<Conductor>
65 _[20] 165 45,
295 32.5
. 85 85 _,
Front connection | = e
type 2 L ¢
Q|
g 8
© g &, ‘ 3o
4014 4014
= Mounting hole E Mounting hole
330 415
354 439
3P 4P
25
19.5
[ 3l
o
o 15
g S g
7 &
R
o I ]
?
h:’ 2-913
o <Conductor>
Iy d
« [=1
&
g
65 ,|20| 165 45
295 5.5
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iMENSIONS

Draw-out type
2000AF

AKH/AKN/AKS-06 — 16D

Front view 804 2 a9 0
167 425 167
2-M12 Tap 2-M12 Tap
CMB-U/F — Q cMB-UF | |© — 9
— -
00 O)@] a
s 8
@ e 0l 8 == g
8|9 <
] * B
— L = L
i ® — © | © — ©
=
o a_Qf 9] 0o0c O
}
260 85 _| 260 |
334 419
3P 4P
P ettt eteeteeceete ettt

. . 8 _ 8
Vertical type 5 )
=
10|
2 gl IO
& <
] ] [9)
IS
&
5 Gl | 9
o4
260
345
4P
=— Disconnected & Test
50 |~ Connected
15, 55 — ARC Chute surface
- 90
=] (Insulation
L N barrier)
A E
R ° 35
e - 15
noQ: IEER
° 3|
4 FnoQ: . GE
! o ° 3 3 & 3
: o SR
. P
o
o o . E : 2013
&
Lo J N
- o o o o o | <Conductor>
~ | == o o 3
© 60_| 200 115
10, 375 38.5|

6- 213 Mounting hole
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Horizontal type

Front connection
type

115

8
&
334
3P
|=— Disconnected & Test
50 [~ Connected
1 55 r— ARC Chute surface
N 90
(Insulation
barrier)
0
o
&
°, ° 8 &
. [} -
°
° 22
©
- o o o O ©° o 5
~ | = o o =
© 60N\ 200 . 115
10 375 38.5|
4-313 Mounting hole
-85 _ . 8 _,
]mbo
| [
= I
&
8
S
260
334
3P
[=— Disconnected & Test
50 [ Connected
— ARC Chute surface
5] .55, 25
. 135
=T
PoJ |
ikl .
o ° &
o
o o °
O Bl
o °
. JE= .
N °
S
o ° 8
B o X
°
0 o [
®
o o o o o
3 coe O . g
© 4-913 Mounting hole ©
R
60 200 115
10, 375 1.5

115

200

115

200

85 85 85
_50_
1] @gm m@@ 1]
MO,
& & &
I
@ [
g 7
> D D-
85 260
345
4P
35
15
€ 8
pa
2-913
<Conductor>
85 85 85

50
25

2-913

<Conductor>
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DIMENSIONS

Fixed type
2000AF

AKH/AKS-20D

Front view

Vertical type

300

300

280

150
——Operating panel center

C)

== D 8§ g
= I
] -
3
*12 ‘ 165 165 ‘ 12
354 |
3P

R I I P I

t 1)

15
Iy
<
e
©
4-014
Mounting hole
3P
90
(Insulation
barrier)
w0
S oy B
4
; wl
2
g e
; F 3 8
&
ﬁi
&
@J 165 45 o
295 325 o

385
280
150
=— Operating panel center
®
= g == D SIS
&
=0 I
— @

o ® 5 G
12| | 250 165 || 12
| 439 |

4p

cecsecs e s s essess s s s ess s s s s s ess s ee

]

DR R R )

10|
©f
(T ) [
L — g
4-914
Mounting hole
415
439
4P
30
15
q
2
q
3-213
<Conductor>
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Draw-out type
2000AF

AKH/AKS-20D

394 20 479 20

167

Front view

2-M12 Tap 2-M12 Tap
CMB-U/F ® CMB-U/F 5) ®
[ H
I 7
@ ooam ols § g’ [ e N § §
— L — L
o) — © | [©) © — © |
=i
© o QF el QOO Q
260 \ s | 260 |
334 419
3P 4P
H 85 85 - 8 _ 8 _ 8 _
Vertical type 5[ w5 [
M} M} 7‘ M}
I 10|
= TROITRD ; TN I,
& & &
=[] o
]
8 } 3
g = g =
@ &
260 85 260
334 345
3P 4p
[=— Disconnected & Test
50 [~ Connected
15 55 ‘ — ARC Chute surface
90
(Insulation
barrier) 35
15
> g}l
12— — 1|
Q
g8 §
E3 3-013
o <Conductor>
© ] |
A o
I,
©
10 38.5

6-213 Mounting hole
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DIMENSIONS

Fixed type
4000AF

AKH/AKN/AKS-20 - 32E

. 378 493
Front view T i %04 18
280 280 ‘
|
~— Operating panel center Tk Operating panel center
] @ ® ®
°® B °©
o o o o
8 g o g S =l o N g
——— & )
=0 L =
® - ®
] L 8 ] 8
2 204 204 12 2] 319 204 [L12
e | 547 |
3P 4P
P P
115 115 115 115 115

Vertical type

SO
&

4-014

Mounting hole

408
432
3P
90
(Insulation
barrier)
L
Ho
S
o
R &
&
H F 8 8
&
2
1 q
© |
2 165 % o
295 325 &

Q
8
€ A=
4-014
Mounting hole
523
547
4P
30
15
{
,,,,,,,,,,,, 4 1 U,\’
{
3-913
<Conductor>
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Horizontal type 115 115 115

115 15
75 75
o Pan o Pan
i 8|
g g
O 0
jua g . &
4-014 4-014
S Mounting hole S Mounting hole
408 523
432 547
3P 4P
90
(Insulation
o barrier)
30
15
R g
2
{Q
= 3-913
o 5 5 ”
o5 o 165 | a5 <Conductor>
295 325
1 115 115 115 115 115
Front connection % o - o
- . D , T
type | [ et o N i s I o
SR H H SRS H H H
| }
&g 8
[ 0]
11 4 g 14 A g
= Y Q‘ Sl |
L

4-914 4-914
Mounting hole s Mounting hole
408 523
432 547
3P 4P
25
19.5
[ gl
£
e & 15
Y
N ; &
o 2
H 8 {
3-913
3 0
BN <Conductor>
|
=
65 20| 165 45
295 5.5
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DIMENSIONS

Draw-out type
4000AF

Front view

Vertical type

20 472 20 20 20 587 20
206 57.5 206 :
2-M12 Tap 2-M12 Tap
cve-uF | |© — © weur | @ ® = 5
I I
00 00 |
=251 | 88 =i el
[ 1 [ 1
= L = L
) — © @ © — ©
i) - et - et
B 06o O @0 O K
‘ 260 L 115 | 260
412 F 375
527
3P 4p

DR I R T I T I I I R R R

260

{=— Disconnected & Test
50 [~ Connected
15—7—&—1 — ARC Chute surface
90
(Insulation
barrier)
P
e W T |
®
e S
& 3
o, ° 3
° = ™|
° @
o © ) ° E
E — 5
i o o o o o o)
M Lo ° = o o 3
© 60 N\ 200 115
10 375 385

6- 213 Mounting hole

115

200

cessecsessses s s e

N DW* 115 ;:é 115 |
T AN AR
—& & @
© ©
L
4P
g,
q
}
3-913
<Conductor>
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Horizontal type

Front connection

type

gme

S
8
4
= Disconnected & Test
50 |~ Connected
LSRR — ARC Chute surface
) %0 _
| (Insulation
;‘ l barrier)
1O 34
-1
8
==
=
g ° i
o [=
% = 83
) ° o[
@ 7 5
5
5, ° o o o&, O oo o 0:, <Conductor>
© 60 | 200 115
10, 375 38.5,
6-13 Mounting hole
ceeecsecsccsctsrssrssrsosnsnns ceceesecceccrtestesrtsessessessrssssornsne ceceescesrecrsesrssnen
115 115 . 115 115 115
e e[ =l | e el | (el
I il il { ] il ]
0 w0
£ N IOU00 0 U 2 EERENEEEN AR
i i = — =
@ "l &
] [
8 g
[m=]
@ [
260 115 260
412 375
3P 4P
f=— Disconnected & Test
50_{~~ Connected — ARC Chute surface
15 *’ét
15
w N
o Q
N 0
2
E &
o o
&
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