4.1 (Low-voltage protective device)
1) (Low-voltage fuse)
2) (Low-voltage circuit breaker)
411 (Low-voltage fuse)
4111
2
) (Screw type fuse)
2) (Knife blade or drum fuse)
2 1 ]

HRC (High rupture capacity fuse)
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4112 HRC

HRC
HRC
HRC
4113 HRC
1) 61250 A
) 100 KA
) 500V 1000V
HRC
41 [5
41 HRC
(kA) (mm.)
00 6-160 78
0 6-250 125
1 16-250 13
2 32-400 150
3 315-630 150
4 5001000 200
fa 500-1250 200



lift Lol

4114
(Rectifier)
4.1.2 (Low-voltage circuit breaker)
(Overload) (Short circuit)
4121
2 [6281 1) Molded Case Circuit Breaker (MCCB)

2) Air Circuit Breaker (ACB)

1) Molded Case Circuit Breaker (MCCB)

MCCB
(Branch circuit), (Feeder)

MCCB 4
(Miniature circuit breaker : MCB)
(Standard circuit breaker)
(High interrupting circuit breaker)
(Current limiting circuit breaker : CLCB)

il
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1) MCCB

32 AF, 50 AF 63 AF
(Power board)

MCB
112 3
Interrupting capacity 3kA  9KA
2) MCCB
MCCB 100 AF 3200 AF Interrupting capacity
Interrupting capacity
1.3) MCCB
MCCB Interrupting capacity
14) MCCB (Current-limiting circuit breaker : CLCB)
CLCB Interrupting capacity 100 200 kA
380415 \/ Interrupting capacity
1/4 CLCB
(Repulsing  Force)
CLCB
Interrupting  capacity
Interrupting  capacity CLCB
(Upstream) CLCB
Series connected system 2

2) Air circuit breaker (ACB)
ACB (Open frame type)

ACB (Ampere
frame) 800 A 6300 A



ACB
ACB Interrupting  capacity Short time rating
(Main circuit breaker)
1 3 Short time rating
44
; ACB
>A
B
Fault
4.2 ACB
ACB Solid state trip
4.4 MCCB
4122
4.2 2

) (Long time delay trip)

23
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) (Instantaneous trip)
Long time delay (Non
adjustable)
5 10
Long time delay Instantaneous operation
operation area >ea L
| 2
7
Current ——
2 43
(Solid-state tripping  unit)
(56,28]

(Current transformer)

(Electronic tripping unit)



1000 4+

100 4=

001 1
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(Short time tripping)

(Ground fault tripping)

) (Long time tripping)
- Ampere rating
- Delay band
)
- Pick up
- Delay hand
3) (Instantaneous tripping)
- Pick up
4
- Pick up
- Delay

o

GROUND FAULT CHARACTERISTIC
TRIP CURVE FOR SOLID STATE
TRIP CIRCUIT BREAKER

%= GROUND FAULT PICKUP

GROUND FAULT
DELAY {1 t i)

L.‘.-

TIME-CURRENT CHARACTERISTIC CURVE 1000
FOR SOLID STATE TRIP CIRCUIT BREAKER
LONG TIME
DELAY 100 +
104
SHORT TIME
- PICKUP
| SHORT TIME 1.0
. A7 DELAY U1 )
w
!
!
1 ',h
e
SHCRT TINE 014
DELAY i1 out) INSTANTANEOUS
- PICKUP
1o s 10 100

MULTIPLES OF RATING PLUG AMPERES

44

GROUND FAULT

DELAY (1 tout!

1 ' s
Al L) )
10 10 (AN

MULTIPLES OF SENSOR AMPERES



- Rating plug

Ampere frame
- Long Time Ampere Rating :

Rating plug
Long time delay band

- Short time pickup :
2%, 4x, 5X bX
- Short time delay hand :

Instantaneous  pickup :
2%, 3X, 4x, 5X bx
- Ground fault pickup

1200 A
- Ground fault trip delay :
01 05
4123
) (Voltage)
) (Frequency)

400 Hz

5,79,11,29]

Rating plug Rating plug

0.5x, 0.6x, 0.7x, 0.8x, 0.9x 1.0x
Long time delay band

Short time function

Rating plug
Short time delay band
Short time
Rating plug
600 A
50 Hz



80%

ACB

(Continuous current)
ms
(Ambient Temperature)
MCCB
(Enclosure)
Ambient Temperature (

100%

25 40 °0
100% MCCB

(Interrupting capacity)

Interrupting capacity

Interrupting capacity

Interrupting capacity

connected protective system)

4124

(Power supply system)

Interrupting  capacity

15

2

Series



(Installation and connection)

(Application)

(Interrupting capacity)

- Fully rated protective system
- Selective protective system
- Series connected protective system

(Short circuit current)

Ampere frame
(Load)

, (Bushar)
(Equipment characteristic)

(Operation)

(Remote control)
Manual



10) (Accessories)
- Undervoltage
- Shunt trip
- Auxiliary switch
- Pad locking
- Mechanical interlock device

4.2

1) (Medium-voltage fuse)

)

(Medium-voltage circuit breaker)
3 (Relay)
421 (Medium-voltage fuse)
(Dynamic and thermal effect)
HRC
(Fuse  link)
(Quartz)
(Porcelain) Striker pin

Fuse link
(Switch  disconnector)



current)
4

2 45
42.1.
(Transformer)
(Inrush current)
(Capacitor)
2.5
(Motor)
(Voltage transformer)
6.3A
(Cable)

HRC

g

Capacitor

(Selectivity)

30

(Selectivity)

(Pre-arcing
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(To)



422

(Medium-voltage circuit breaker)

SF6

0kv 30Kk

32



(Capacitive current)
(Protective relay)
(Current transformer)
(Voltage transformer)

423 (Relay) [L59, ,29,32-:33]

(Circuit breaker)

4231

) (Circuit breaker)

[1,4,6-729,33]

3



2
(Current transformer and voltage transformer)

1 5 ,
120
3) (Trip circuit)
(Time delay relay), (Auxiliary relay)
4) (Protective relay)
1
!
4232 [6]
ANSI
(Device number)
0 50 Instantaneous overcurrent
2) 51 Time overcurrent
3) S50N/5IN

(Overcurrent with ground fault)

34
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4233
3 48 [159, 29,37

200

100 “

ol

Ly
20 (A

N

TIME IN SECONDS
— L
=T
vd
/
@
{ A
/
/1
=

S A,
{ c
03 R~ s
02 A b —
z N S
e
o axss \

005 L 3 T0

N
003

3
\|NSTANYANEOUS TRIP N

0.02 o~
0 /
o4 1
oo
! 2 3 10 20 30 S50 100 200 300 %00 100G
0.006 s MINIMUM
CURRENT IN MULTIPLES OF MINIMUM CLOSING CURRENT
A Inverse
B Very Inverse
C Extremely Inverse
D Instantaneous. ,
TD Relay Time Dial Setting
48 3

1 170 323



) (Instantaneous type)
100
2) (Fixed time type time dial setting type)
3) (Inverse time type)
' 3 48

3.) Normal inverse relay
3.2) Very inverse relay
3.3) Extreamly inverse relay
: 1
Inverse time type Instantaneous type

36
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