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1. lntroduction

This instruction manual describes the method and procedures for
unpacking,storage,maintenance, inspection and part replacement fc
. VK type vacuum circuit breakers of spring operation type.

Handle
Interlock lever
Manual trip butt

disconnects

Name plate

Manual
closing button

Socket for
charging
handle

~Closing spring

charging indicat
(White-released,
Yellow-charged)

Open-closed
) indicator

: Operation (Red-closed,
— counter - Green-open)

Fig.l External view of the motor spring
operation type VK vacuum circuit breaker

2. Receiving and Storage

2-1. Receiving and_Unpacking .

(1) The circuit breakers are subjected to complete factory
production tests before being wrapped in polyethylene sheet ar
packed. '

(2) To protect the circuit breaker against any damage, do not la:
it on its side or upside do&n. Upon receving, please check for
visible damage.

(3) After unpacking, check the following points.

Check the accessories and. spares, and also check that no bart
are missing nor any damage sustained. If there should be any
part missing or damaged, immediately inform the nearest Toshit
agent or service station.
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2-2. Moving
When carring the circuit breaker, suspend it as shown in

" Figs.2 and 3. .

NOTE; Take caution when lifting the circuit breaker. The circu
breaker, when lifted, will incline slightly backward as
the center of cravity is located at the rear side (the ma.

circuit terminal side).

Fig.2 _ Fig.3

2-3. Storage
If{ the circuit brezker will not be operated for a long period
after beirng installed or if it will be stored for a long perioc
befor starting installation work, the following precautions sht

be taken.

[N

(1) Do not subjec:t it to high moisture or sun rays.
(2) Store it in & place free from corrosive gases and dust.
(3) Be sure to put ths cust cover over the circuit breaker when

storing it.
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3. Outside View of Circuit Breaker and Items to be Checked.

et

Secondary
. disconnects

Interlock
lever

Handle for moving
circuit breaker

Vacuum
interrupter

Flexible
conductor

Insulatec
operation

LA
0]
(o]}
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i 4. Operation

: : 4-1. Manual Operation

4-1-1. Charging of Closing Spring

~ the opening for manual
né down several times (usually
¢ heard when the closing spring
its color from white to yellow.

Insert the charcing hancl

m
""
8]
(44
m O

charging handle ané move it up
times) until a clickin

0
n
(o)
[
[{e] n,
-

b
'.J
'.J
(8]
&)
o

charging indicator w e
This is the positicn whare the cleosing spring is charged.

—————w e

NOTE; The number cof times the handle must be operated depends

- the angle of handle operztion.

Charging
handle

B

- — s

Manuzal
closing button

Manual
trip button

Closing spring

Open-closed
charging indicat

indicator
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4-1-2. Closing Operatzon
Push the manual closing button and the circuit breaker will

close. At this time the open-closed indicator reads "CLOSED"
and the spring charging indicator turns to white.

4-1-3. Opening Operation
Push the manual trip button and the circuit breaker will oper
and the open-closed indicator will read "OPEN".

4-2. Electrical Operation
4-2-1. Charging Operation of Closing Spring
Connect the control circuit of the circuit breaker and turn c
the power switch and the motor will immediately start. When th
spring is charged, the closing spring charging indicator turns
from white to yellow and the motor stops. Then the spring
charging is completed.

4-2-2. Closing Operation :

When the closing switch is turned to "CLOSE" position, the-
closing coil will be immediately energized and the circuit
breaker is closed. Aféer the closing of the breaker, the motor
runs until the closing spring is charged when the open-closed
indicator will read "CLOSED" and closing spring charging

indicator will turn to yellow.

4-2-3. Opening Operation
When the trip switch is turned to "OPEN" position, the trip
coil will be immediately energized and the circuit breaker is
opened, with the open-closed indicator reading "OPEN".
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5. Sequence of Operation of Circuit Breaker
i 5-1. Control Circuit (see Fig.9)
: (1) Closing ’ ‘
fﬂf» ~ Fig.9 shows the condition in which the charging is completed
: . and the circuit breaker is open. In this condition, if the
external operation switch CS(1l) is turned to the "CLOSE"
position, the circuit IL,bl,¥-b,CC energizes the closing
coil instantly and the circuit breaker is closed in about

50msec. S .

With the circuit breaker closed, an auxiliary switch bl is
changed over to deenergize the closing coil. And then the
auxiliary relay Y is energized, completing the anti-pumping

circuit.

(2) Charging o
At the same time that the circuit breaker is closed the limi
switch LS of open state closes, energizing the control relay
. -- X, which charges the closing spring. With the control relay
X energized, the circuit LS,LS,X-a,M,F causes the motor to
run (for about Umsec.) until the closing spring is charged.
- The limit switch LS then opens, deenergizing the control
relay X. '

' (3) Tripping
The tripping of the circuit breaker involves only the al,TC
circuit. When the external operation switch CS(2) is turned t
the "TRIP" position, the trip coil is energized and the circu
breaker is tripped in about 35msec. With the circuit breaker
tripped, the auxiliary switch is changed over, deenergizing t.

trip coil.

NOTE; When the control circuit is energized, the closing spri:
will be charged immediately. '
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. 5-2 Operation of Mechanism (see Figs.ll and 12)
(1) Closing
" Fig.l2(A) represents the condition where the circuilt breaker
is open and the closing spring is charged (ready for clqsing).
In this condition, if the closing catch is relersed by the
.closing button or the closing coil, the closing spring causes
the cam to rotate quickly into the condition shown in Fig.1l2.
(B) in which the circuit breaker is closed. -

(2) Charging »
From the closed condition of Fig.l2(B) only the closing cam i
rotated by the motor, with the circuit breaker kept closed,unt

the roller on the cam engaged with the catch.

(3) Tripping
When the trip shaft is released by the trip button or the tri
coil, all the links return to the original open condition show
in Fig.l2(3a).

(4) Trip free
When the trip catch is released, the link will move to the tr
free condition shown in Fig.l12(C). When the charging operatior
is completed, the link will assume the open condition.
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. —LS "ON" and closing spring charged

-LS "OFF"

—Closing signal

—Start of closing operation
—Completion of closing operatlon

. — LS "ON" and closing spring charged
r—————LS “"OFF"
Trlp signal
—Start of breaking operati
—Completlon of breaking
operati
Motor -8§F
crostng spxing| [\ it
N e
‘Closing coil / \ ' -8gF
Trip coil / \ | ON
. P OFF
Main ci it [ ON
circui OFF -

FPig.1l0
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Trip catch Trip coil
. Motor
e Closing
i . spring ‘
' Vacuum
interrupt
Closing
paddle o
Trip )
button
Closing ///// .
o /%

Opening
spring

/ Trip paddle. A t.} 9 '
Closing catch %\r’%’@

| Closing button Wipe spring ‘.%
§ Main shaft

Fig.ll Mechanism

(A) Ordinary opened (B) State immediately . (C) Trip free
after closing eff-
ected by a closing
] signal

Fig.l2 Operation of Mechanism

01008494

-1 -



oOr 7 ML

..Hﬁo sutyoew jo

*ATyjoouws @3e301 3Isny

308> Tensyp

buyddyay pue
butso1o jo 3j3jeys

junowe TTews e Ayddang *3ybys pue *suyd buyaeaq
*yjoouws |19@a3 Aq yo9Yyd JOo uoyjedyaqni
8q TTeys uogjexado *uogjeaado *uoyjeaado
| Tenuey yjoousg
*1933%w
*ate @anssaid £q ubtaiojy pue 3snp *31373¢euw

1933ew ubyaio3l saouway

ou 3q prnys aaayy

}Oad Tensya

Cmﬁquu pue 3Isng

uwsytueyosu

uotjerado

*uOYJ3TPUOD Tewiou
ay3 03 ajejsuyay

*sjaed bursstuw

ou aq pinys aiayg

JO9/yd TensTA

*sjaed

bursstw 10 3sor

*sjaed soeidsa
pue asned 3sAoway

‘obewep 10 1eOM BATS
-S8D2X® ‘uoTjewiojsp

ou aq pinys aaayy

*)y28Yd TensIp

*abewep pue
Ie9M DATSSOIXS

‘uoyjewiojaq

*yjoro Lap
ueald e yj3tm adim pue
ate aanssaad Lq uear)

*1933¢ew

ubtaioj ou uyejuod
pue ueald aq Treys
193)ea1q JITND2ATO ¥YL

*)08yd Tensya

*1933%uW
ubtaioj pue 3sng

*sbutuajsey
95007 usjybyiay

*sbutuajsej @sooT
ou aq pinoys aiadyg

*youaim pue
I9ATIp M3IOS

U3Ts wayy
butuajybry 4g

*@aempaey
jo ssaujybry

1ayeaiq
3TNOITO
2113Uu3

syI1eway

Cd

op 03 jeyy

eTI93TaD

poyjaw d3ayn

wajy 3dayd

jurod y)oayn

.oz

uotjoadsug

Teo1poyaad a0j sjutod 23Yyd °T1-9
(saealg Kisas as33jeoiayy pue aseyoand

193je 1eak suo auop aq prnoOYs O8Yy)) uoy3ldadsul pue IDURUBIUTRW °*9

...........

FCF50010




6F9A2

- e ey e e oms -

91 b1y

* pabewep uaym aoerdsy

-ep ou 8q pTNYs dadYL|°y23yd TensyA pue ase) o3 Ims
*SMB310S 8SOOT |*JI8ATip M210S Kaerrixng| p
97°'b1a *usjybryay ou 3q prnoys aaayy Aq uajybry, *sSTeuTwaa
o *Z-9 uoTjo9s ass
a1nssa1d wnnoea a3
butyoayos jo poyjauw
®y3 104 *000'0Z say _ .
-oeax burpesx aajunod
9y3 uaym i1s3dnaiajuy
wnnoea ay3y soeidax 03
ans aq Ing °*000°'ST
jo buipeax ayjz 3je
©*000‘0Z| @uop aq TTeYS yd8YD
L2°by3a sayoesa buypeax 3xau ayy °aanssaad
I33Un0d 8Y3 uaym| TeUIdjUT B3] 3(o8Yyd
92°b7113 10 JuaTdTJIns joul(uoyjidniadjul Fuaiand 133dniaajuy
‘&7 @anssaad Teurajuy|pajea ay3l I03) 000°'0T , wnnoep| ¢
@Yy 37 asjdnazejug sayoeaax bujpeax *uorjexado asoyo
wnnoea si3 soetday I93UNn0d 3ayjx uaym I2j3uno) | -uado jo aaquny
*3uayorjjns
jou st aanssaad
wnnorva uaym adcerday *Z-9 uOyT3l098 aag sanssaad wnnoep
*193dnx
82°b14 -193UT wnndea ayj
aoetdax ‘afqysta j0u *udss
|SY burxaew pax ayy jr| aq yreys butyaew pay| xoayd> Tensyap 1eam 30'jU0D
syaeway op 03 jeypm

®1193711D

poyjau 32ay)

waly }23yd

jutod 329y |-oN

FCFS0010

. ———

- 13 —



sjuswainseaw ayey 3TNDI1D utew
uayjy pue yjoro Lip AQ0OT |®@30w 30 wyowpos usamiag
e yjtm aajdnaaajur aaow 10 WYowg punoay-
wnndeaA ayjy uo aoejans A0OS 3TNDaTD [OI3U0) 6
3yjy ueald ‘Mot AQOOOT |23I0W I0 WYOWQOG | PUNOID-]TNDITD UTeW aoue)lsTsax
ST 3TNDITO utew aYyy @ouelsTsaa uorjernsurt
usamjlaq sdue]IsTSaa aabbau uorjernsur uoT31RI0T mrﬂuswcmz jo
uotTjeTnsur Iyl usyy jusawainsesyy
*pabewep 10 *sabewep 10 syoeIdD
pasoei1d uaym aoerdsy ou aq piInoys aiayy, (3110ddns
¢ 'bra ‘(3012 ueafo _ .umuums ‘uorjeI0T10OsTp |183dnaasjuy| §
e y3jtm adrm usayjy pue ubyai0j pue 3snp pue wnnoeyp)
ate aanssaad Lq ues1d ou 3aq pInYys a3y, | 3yo9yd [ensTA uofjeUTWE3UOD astaaegq
*9seaib gg 3jo junowe *@oejans
Ttews e Atrdde ‘37 uo|3oeju0d 83 uo aseaib (butTdnoo orjeuw
aseaib ou sey aoejans gd eqrysoy, jo wlyj -oj3ne 103 A{uo)
30B3U0D @Y3 JI[uTyl B °q pINYs 2Iayg|°Y0ayd TensyA [*@dejins 3oejuo) |s3ydauucastp| ¢
*obewep Aue * abewep *uotjaod Kaepuooag
ST ®@aayj3 J1 @detday ou 3q pINYs aaaY] | y09Yyd TensTA buyjernsur
*¥snj |
pue sayd3ImMs5010TuW *uoyyysod
ay3 3o8yo oste kuouc:oomwc .
.wou~>mv burddyay | Aryjoows suop aq ued ayy ao *K3yo1130919| - 9
i pue buysoyo a3 suoyjeaado buyddyajy|uoyyysod 3se] £q buyddriay 3TNDITD
pue s3TndIId )daYyd pue buysoro ayyL| 8ayjz e yodaYyd pue buysoy) 1013U0)D
s)aeway op 03 3jeym eTID3TaD poyijswu 3oey) wajyr yoayD jurod o8y)| °oN

FCFS0010

- 14 —



I WD rIisae 6F9 AL

: 6-2. Check on Vacuum '
The relationship between the dieletric breakdown voltage and

: " vacuum interrupter internal pressure is shown below.

>
X
1w
aQ U ot .
o =
- »
| b - AC22kV
! o) IVINT)
i > O © O
: e |£%¢2 17-19kV
; v S o5 AC 9
-~ O [~ =3 ]
T o oW
Fs) cod oo £
U oL~
0w Q- ©
— Q - =
O M ,
.—(‘Q
: o
3 -10 1 760 (Torr)

‘ 10
‘ Vacuum interrupter internal pressure

Fig.13

Since the breakdown occurs in the vacuum interrupter when
applied with a voltage of about ACl17-19kV under atmospheric
pressure, whether the vacuum interrupter maintains a high vacutu
can be checked by the voltage of AC22kV in this voltage withste
test. When the internal pressure is not sufficiently high vacuu
there is almost no delay in the breakdown, so 10 seconds of
voltage application duration is enough. Measurement is taken wi
the circuit breaker open and the voltage applied between the
terminals of the vacuum interrupter.

* As an option a compact vacuum checker (TYPE CI35-1D) is
available, which enables a quick and easy check on the vacuur
interrupter internal pressure.

01008404
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(1) Example of withstand voltage test circuit

A )
»

0.3kva
100vV:30kV

LY.\
) —0
0-150V
— —®
Supply Auto- -
source transformer 0-5a VCB
Fig.1l4
(2) Method of applying voltage
Voltage

Time
l0seconds

Fig.1l5

While the voltage is being increased, if the ammeter pointer
shows the current flow, the voltage must be reduced to zero and
- then increased. Repeat this process two or three times. Those
interrupters in which the current increases with the voltage
increase are defective, and those in which the current is kept

R

almost zero are good.

01008404
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6-3. Diagnosis of Troubles

(1) Failure to close

at all (when a
closing signal
is supplied)
— Control
circuit
v Continued to next page

— Dose not close —r— Mechanism —— Closing spring (damaged or

dislocated) Fig.1l6

— Closing catch (seized or
galled) Fig.1ll

— Closing paddle (dislocated)
Fig.1l1

— Closing coil (burned,
armature damaged, galled)
Figs.l1l6,20-21

— Motor (burned) Figs.16-18

— Auxiliary switch (poor
contact or burned)
Figs.16'19

— Control relay (pobr contact

or burned)Figs.1l6,22-25
Replace the whole control
circuit board.

— Auxiliary relay (poor conta
or burned) Figs.l16,22-25
Replace the whole control
circuit board.

— Motor (poor contact or
burned) Figs.l16-18

— Terminal and connector (poc
contact or burned)

— Microswitch (poor contact o
burned) Fig.30

— Fuse (blown)

- 17 -
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— There is a —_
closing sound
but it actual-
ly did not

close

— Undesirably —
closes (with-
out a closing
signal) "’

— Mechanism —— Resetting spring and links

(fails to reset) Fig.ll

— Trip catch (ditto) Fig.ll

— Trip shaft (ditto) Fig.ll

— Interlock (ditto) Figs.30-3

— Trip coil (burned, armature
damaged, galled)
Figs.16,20-21

— Main shaft (galled) Fig.ll

— Breaking ——— Insulated operation rod
portion (damaged) Fig.6

— Mechanism Closing catch (unable to
_ l reset) Fig.ll

Closing shaft (unable to
reset) Fig.ll

— Control —————— Short circuit of the closin:
circuit circuit and the power supp.

circuit. Fig.9

- 18 —
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(2) Failure to trip

“—-bose not trip" Mechanism Trip coil (burned or galled

at all (when a ) Figs.l16,20-21
a tripping — Trip shaft and catch (galle
signal is Fig.1ll ' )
supplied) ' — Trip paddle (dislocated
Fig.1ll1
_— Main shaft (galled) Fig.ll

— Breaking Welded together

portion-

— Control — Auxiliary switch (poor

circuit contact or burned)

| " Figs.16,19

Trip coil (burned, armature

‘ damaged, or galled)
Figs.16,20-21

— Terminal and contactor (poo

contact or burned)

— There is a Mechanism Link (galled) Fig.ll
tripping sound

but it actual-

ly did not

trip

— Undesirably Mechanism
trip (without [-

Control

Trip catch (damaged) Fig.ll

Short circuit of the trippi:

a tripping
signal | circuit circuit and the power supp
circuit. Fig.9

-19 —
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7. keplacement of Parts
7-1. Location of Each Component Part

Control circuit Motor
. board '
Closing sprinc
Auxiliary
switch

Trip coil

Opening sprinc

Closing coil Wipe spring

7-2. Replacement of Motor
- Tool:Spanner or wrench (M6)

-

mounting

Remove connector Remove three

. bclts(M6) from the motc
Fig.1l7 Fig.18

01008203
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7-3. Replacemen:t of Auxiliary Switch
Tool:Screw driver
Spanner(M8)
Pliers

1. Pull out the spring pin.

2. Take off the two nuts whict
attach the switch.

3. Remove the wire terminals

& ] from the switch.

N

,\\Nut Auxiliary switch

J

Spring pin

i
ﬂ ) Fig.lé

7-4. Replacement of Closing Coil and Trip Coil

Tool:Screwdriver(M4)

NOTE; ‘The closing coil )

and trip coil are
identical in shape.

3 £
5 EOJ_,Coil
) .

Paddle
(Orms

Fig.21

-—21 -



7-5. Replacement of Control Circuit Board

: i — v

AR N e i

o © . S e v

E . Pull out the connector Remove the knob screw
Fig.22 Fig.23

i Draw out the fixture Pull out the
control circuit board
Fig.24 Fig.25

01008404
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[ 7-6 Replacement of Vacuum Interrupter
Tool:Spanner or wrench(M10,M12,Mé)

'3- 1. Remove the low side nut.

} 2. Turn the up side nut unti-
clockwise to the end. i

3. Turn the operation'rod unti-
clockwise and remove it from

the interrupter.
‘4, Remove four bolts(M6) which’
connect the flexible conductors

to the coupling.

Operation rod

Up side nut

Low side nut

5. Remove two bolts which mount the

interrupter.

NOTE; When fastening the operation
rod, fix the axis of interrupter
with a spanner of a wrench to ‘
protect the bellows of interrupter

Vacuum interrupter

Flexible conductor

V11005204
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7-7. Adjustment (Securely tighten the fastenings after adjustment

- A Y
maae.)

kfiter the vacuum interrupter are replaced, adjust the wipe
length to that shown in Fig. 8 with the circuit breaker closed.
Acjust the wipe length by loosening the C-nut at the rear of tt

circuit breaker and rotating the B-nut. The wipe length size
B-nut is turned clockwise and recucss when turrn
9). The reguired wipe length is 3mn

widens when the
counter-clockwise (see Fig.
In Fig. & the wipe length is measured from the wipe base line
(red mark under line) to the bottom surface of the wipe spring
mounting f{ixture. When the length from the red mark to the

bettom of mounting structure is 0.5mm, the wipe length is

to be 3mm.

B-nut

Point of measurement
for wipe length
Fig.28

Mounting Red mark

fixture

Wipe base line

Detail of Fig.28

— 24 —
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8.-interlock for Circuit Breaker
(1) The interlock lever cannot be lifted when the circuit breake
is closed. Before lifting the interlock lever, check that the

open-closed indicator is green (circuit breaker is open).

(2) When the interlock lever is lifted, the closing action is
blocked both electrically and mechanically.

Note; As shown in Fig.31, when the interlock lever is lifted
up, the microswitch is cut off and the circult breaker

blocked from being electrically clcsed.

interloc!
lever

Micro-
switches

Interlock lever on the

right side.
Fig.30
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