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Vacuum Circuit Breakers

Motor-spring stored energy closing mechanism
24kV, 16kA




Fuji Vacuum Circuit Breaker
...for Safe Operation, Easy Handling and Compactness

Vacuurn circuit braakers are compact designed for safe operation,
high reliability and easy maintenance, and are widely used for
various types of high voltage circuits.

Fuji HS series vacuum circuil breakers (WCB) have been
developed through the use of cur many yvears of successful
experience and advanced technology, They are compact and light-
mass (weight}, and are available in a number of current ratings.

Features

Compact, light-mass design

Wacuum circuit braakers have a small switching stroke as
compared with other types of circult breakers, so their braaking
unitis small in size. To take full advantage of this teature, the
cperating mechanism has been designed to reduce the size and
mass of the cireuit breakers.

Spring closing system

The vacuum circuit breakers use a motor-spring stored-energy
mechanism {rapid auto-reclosing type) to provide stablilized
elactrical and maechanical characteristics and to reduce the closing
aperating current,

Safe operation and simplified maintenance

* The opearating machanism is mounted on the front of tha frame
and the lve parts are mounted on the rear, Thus, the operating
mechanism is completely isclatad from the live parts (dead front
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Stable breaking performance

The excellent insulation recovery charactaristics of the vacuum
interrupter allow it to react guickly from small current to short-
cireuit currents, and also o exhibit a stable interrupting
parformance in double earth fault and out-of-phase currents,




Ratings and Specifications

Standard ratings and specifications of Fuji HS seties VCB

Type HS1620X-06M-ET
Ratings | Vohags [kW] 24
Mormal currert JEC [A] 60D
IEC [&] B30
Short-glreuit breaking current [kA] 16
frequency [Hz] BO/JED
Short-gircuil breaking capacity [MV]  BES
{referance value)
Short-circuit making currant [k&] &0
{paak valueg)
Short-time JEC, 25 k4] 18
withstand IEC, 1271 [k&] 16
current
Breaking time [oyele] 3
Ratad 1 min power JEC [kM] 8O
withatand | fraquence IEC [kW]  BO
voltage | jrmuise (1.2 x 50s) V] 125
Mo-load closing time 5 004
Rated operating sequance JEC CeAmin-C0-3min-CO0,
C0-188-00 or 0-0,35-CO-1min-CO
IEC O-3min-CO-3min-CO,
CO-15g-C0 ar 0-0.35-C0-3min-CO
O-0.3s-C0-15:-CO
Opering time JEC [s] 003
IEC 5] 0.08
Operating | Closing systam Motor-gpring storad-anergy
sysiem (rapid auto-reclosing) (M)
Oparating voltage and current 100V, 110V 24,
far cloging AC, DG 200V, 220V 143
Cortrol voltsge and current 100, 110V 54
for closimg AC, DS 200V, 220V 2.54%3
Tripping system*2 Shunt trip {Ty
Operaling voltage and current 100V, 1104 44
far tripping DO 200V, 220V 24°3
Ma, of auxiliary switehes (for external cirouit) AN + 4N,
switching capacity -
101 OVAC: 20104, 10011 00WDC: 5734
Service | Mechanical [ime] 10000
life: Rated narmal current switching [ime] 10000
Installation X
Mass (for draw-out type) [kg] 144
Connection dalagrams {page 5)
Dimensions {page B}

Motes: = 1 Contact Fuji for the information concerning to the s time rating of 1EC.
* 2 i condenser tripping machanism is required, comnect 8 condeser tripping davice WCB-TLA
{optional accassary) io an AC powar supply.

* 3 Specify the Voltage.

Type designations
HS1620X-06Mf-ET

@
i1} Basic type
+ 24KV, 18KA :HS-- -ET
iZ Short-circuit
breaking current
Rated [kA] Symbaol
16 16
I Voltage
Rated [kV] Symbol
24 20
@ Installation
Type Symbol
Draw-out unit type X
with shutter
# Normal current
Rated [A] Symbaol
500, 630 06
& Closing system*
Systemn Symbal
Motor-spring stored-energy I
{rapid auto-reclosing)
T Tripping system*
System Symbol
Shunt trip f

Mese: * For closing and tipping systems,
apecify the type and opsrating votags.



Construction

The Fuji VCE features a dead front structure; the operating
mechanism and control circuit are mounted on the front of the
circuit breaker, and the vacuum interrupter and main circuit
terminals are on the rear to avoid aceidental touching with the live
parts. These parts are enclosed in a metal cover to prevent them
from making contact with the live parts during operation.

¥ Closing mechanism

The closing machanism is simple in design and provides high
reliability. The circuit breakers use a motor-spring stored-energy
closing mechanism of the rapid auto-reclosing type.

Motor-spring operation

The motor-spring operating mechanism of Fuji VCB is designed
to carry oul the closing sequence using the stored-energy in the
closing spring supplied by the motor.

The operation mechanism incorporates springs capable of
storing the energy required for an OFF-ON-OFF sequence when
the breaker has been closed. The closing spring is recharged
automatically after closing. This breaker model is suitable for
rapid auto-reclosing duty. It can be used for reclosing since the
charging time for the motor mechanism is 155 or less.

Operating mechanism

Open position
(spring free)

Open position
(spring charged)

Closed position
(spring free)

@ Closing spring
@ Tripping spring
®Closing cam

® Closing ratch

® Breaker shaft

® Tripping ratch

@ Operating motor

Closed position
(spring charged)

[ Tripping system

The VCB normally employs a shunt trip
utilizing 100/110VDC.

If it is desired to use the condenser
tripping type, connect a condenser
tripping device, available as an optional
accessory, to the shunt trip unit.

VCB-TLA types

Outline drawings [Unitmm] |~ o—1—

|
:

POWER
FUSE E:] DISCHARGE
SWITCH
¥

T,
I_NFUT O_UTP_UT
Uu vV P N

'
h,

b
4-055 EY
=il

858

|

70.5

Shunt trip (f)
P ———100/110V
N —200/220VDC
R ST

*—
51r 51t
ﬁ Protective relay

8. 6

-

Specifications

T

tripping device

: o | N T Rated input Effective time for VCB shunt
| al ame ype voltage AC [V] | tripping trip coil DC [V]
i _| Condenser VCB-TLA 100/110 Within 30s after AC 100/110

power disappeared




Vacuum Interrupter

In the vacuum interrupter, there is a pair of cup contacts, each having oblique slots.

This contact structure allows a current to flow along a winding path as shown by 1" in the
illustration below.

When the contacts open, the arc deflects in the direction shown by "2° and rotates in the
direction shown by “3".

The arc is driven round the contact surface without arc stagnation, and is extinguished in a
short time. This prevents local overheating of the contact surface and uneven wear of the
contacts, thereby providing a longer service life.

Since the contacts are made of a special material, chopping current flowing into the
contacts is reduced to 3.5A,

Insulator

| Fixed contact

— [..j’ .
WM '# Shield
= Ll Moving contact
N
Bellows
#=— Guide

Function of contact structure
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The arc is driven in the
arrow direction, and it
rotates without arc
stagnation..

The arc receives the force
in the arrow direction.

The current path bends as
shown by both aroows.

Service life

B Judgement of vacuum degree
The vacuum degree in the vacuum
interrupter is an impeortant factor for
operation of the VCB.

The interrupter of Fuji VCB is
designed to maintain a high vacuum
for a long period of time. It is factory
tested to insure reliable performance.
When checking the vacuum degree,
use the following procedure.

With VCB in the "open” condition,
apply a commercial frequency voltage
(ex. 22KV effective value for VCB
rated at 7.2kV) for 1min time across
the poles of the same phase. When
the vacuum interrupter withstands this
voltage, the vacuum degree is normal.

[ Mechanical life

The VCB has a simple and excellent
operating mechanism, so the
mechanical stress developed at the
time of operation remains the
constant and hence the mechanical
characteristic is kept stabilized for
many years of use. For the
mechanical life, refer to the table on
page 2. Fuji VCB is equipped with an
operating counter for check of the
mechanical life.

@ Electrical life

The electrical life of the vacuum
interrupter is determined by the
switching of load as shown in the
table on page 2.



Connection Diagrams and Outline Drawings
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Dimensions within the lines ([J) are used for mounting
HS1620X...ET(630A)

No. NAME

HOLE OF MANUAL CHARGING HANDLE

TRIFPING PUSH BUTTON
CLOSING PUSH BUTTON

TEST SERVICE
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Fuji Electric FA Components & Systems Co., Ltd.

5-7, Nihonbashi Odemma-cho, Chuo-ku, Tokyo 103-0011, Japan
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