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Document: GFO?7801-B

TOSHIBA

INSTRUCTIONS

INSTALLATION - OPERATION - MAINTENANCE

Type VK & HVK Series Vacuum Circuit Breakers b-15kV

APPLICABLE TYPE FORMS

{1200A) {2000A) (3000A)
VK-6M32A VK-BP32A
HVK-6M32A HVK-BP32A
VK-6M40A VK-6P40A
HVK-EM40A HVK-6P40A
VK-8M40A VK-8P40A VK-8040
HVEK-8M40A HVK-8P40A

" VK-10M2BA2 VK-10P25A2
HVK-10M25A2 HVK-10P25AZ2
VK-10M40A VK-10P40A VK-10Q40
HVK-10M40A HVK-10P40A
VK-6M50 VE-EP50 VK-8Q50
VK-10MB0 VK-10P50 VK-10Q50

NOTES: 1) The designation of H before VK (ie. HVK) denotes that the circuit breaker unit

was assembled in the USA using domestic and foreign components. All
referancas to model numbers in this manual will be by the numbers following

the VK- and HVK-.

2) This manual was writtan for the Toshiba type form circuit breakers listed on
this page used in conjunction with Toshiba cells. For circuit breakers utilized in
the conversion of other equipment, a supplemental instruction manual should
be pbtained from the conversion manufacturer.

|ssued 2/95. Superseder GFO778017-A Dated 12/24.
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INTRODUCTION Page i

READ THIS MANUAL carsfully for important information about safety, handling, installation,
opearation, maintenance, and parts replacements for spring-operation-type, VK and HVK series
vacuum circuit breakers.

This manual and all sccompanying drawings should be considered a parmanent part of the equipment.
They should be readily available for review and reference at all times.

DIMENSIONS shown in the manual are metric and/or their U.S. equivalent.
INQUIRIES should be addressed to:

Field Service Department
Teshiba International Corperation
13131 Waest Littte York Road
Houstan, Texas 77041 USA
Telephone: {713) 466-0277

(800) 231-1412

(800) 527-1204 (Canada)
Fax: (713) 466-8773

Use only Toshlba-authorlzad replacameant parts.

A WARNING This equipment is designed and built in accordance with applicable safety
standards in effect on the date of manufacture. Unauthorlzed modifications will vold warranty
and can rasult In severs injury, death and property damags. Do not make any modifications to
this equipment without the written approval of Toshiba.

© TOSHIBA INTERNATIONAL CORPORATION, 1895
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SAFETY Page 1

IMPORTANT MESSAGES

Read this manual and follow Its Instructions. Signal words such as DANGER, WARNING
and CAUTION will be followed by important safety information that must be carefully
reviewed.

A DANGER indicates a situation which will result in death, serious injury, end
severs property damage if you do not follow instructions.

Means that you might be seriously injured or killed if you do not follow

instructions. Severe property damagg might also occur.

A CAUTION : Means that you might be injured if you do not follow instructions.
Equipment damage might algo ocour.

NOTE: Gives you helpful information.

SAFETY CODES

Comply with all applicable state end local codes. Unless suparseded by state and local
codes, adhere to all applicable ANSI, OSHA, [EEE, NEMA and National Electrical Cods
{NFPA 70) and Maintenance Proceduras in NFPA 70B standards. This includes standards
pertaining to the manufacture, assambly, installation, grounding, maintanance. conversion,

rating and operation of:

1) Metal-clad switchgear

2) Power switchgear

3) Meatal-clad and station type cubicle switchgear
4) AC high voltage circuit breakers
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Page 2

SAFETY

READ ALL SAFETY SIGNS

Safety signs are placed on the circuit
breaker for your safety and instruction.

Read and follow the instructions in this
manual and on the safety signs located
on the equipment.

Keep the safety sign visibis and in good
shape.

Never remova, damadge, or cover any
safety sign.

A DANGER

DA NOT REMOVE, DESTROY, OR COVER THIS LABS.

READ THE BESTRUCTION MAMUAL CARERELY SEFORE
INSTALLING, mmmmm.

HATARDOUS VOLTAGE

Wil Couse Severs ik, Dasthy, Fire,

Evpieainn snd Progarny Desmgs

® Trip Crooll Brestar Opan Belore
Rameyal Ann memision

@ Disconrast end Lok Out Prirey sl
Control Ciresit Power Seltrs Secviciag

] mmmmm

e

%

HOVING PARTS AND POWERFUL SPRINGE
Can Rasult In Loss of Fingers or Limis
® Do Nu Place Yoo Neadl or sy Pirt

o Yo iyt Trla Equipenias
CLOBED

FOR REPLACEMENT INSTRUGCTION MANUALE OR
TECHMCAL ASSETANCE CALL 1-800-231-1412
TOSHIEA INTERNATIONAL CORFORATION

| SAFETY INSTRUCTIONS

READ INSTRUCTION MANUAL BEFORE ATTEMPTING THE PFOLLOWING PROCEDURES

MANUAL OPERATING PROCEDURE:
TO CHARGE SPRINGS: Homove

TO CLOSE BREAKER:
TO OPEN BREAKER:

NOTE:

iy Hanclle Socket Cover and Insart
Charging Handle Inio Socket ;
WMW&MMAMBM
mmmmm«m

Ratchet Hanctio No Further,
Remeve Handle and Replace Socket Cover,

Puah the CLOSING BUTTON. Gircuit Breaker Indicir
\WBl Then Read CLOSED (Red) and DISCHARGED (Whis).

Pugh the TRIP BUTTOM. Clrouk Breaker Incicaior Will
Then Read OPEN (Green) and DISCHARGED (Whits).

The Foliowing Can Result in Exusipment
jon Of The CLOSING BUTTON

Damage.

With The Cireult Broaler CLOSED,
Depression Of The CLOSING BUTTON With The INTERLOCK LEVER Ralsed.
Depression Of The CLOSING BUTTON With The TRIP BUTTON Depresssd.

INSTALLATION Or REMOVAL:

INDIGATORS Must Read DISCHARGED (White) And OPEN (Green) Befone The
Breaker Can Bé Instalied Ire Or Removed Erom The Gell (Cradia).
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QUALIFIED OPERATORS ONLY

Only qualified persons are to install, operate or service this equipment according to all
applicable codes and established safety practices.

A gualified person must:

1) Carafully read the entlre instruction manual.

2) Be skilled in the installation, construction or operation of the equipment and aware of
the hazards involved.

3} Be trained and authorized to safely energize, de-energize, clear, ground, lockout and
tag circuits In accordance with established safety practice.

4) Be trained and authorized to perform the service, maintenance or rapair of this
aquipment.

5) Be trained in the proper care and use of protective eguipment such as rubber gloves,
hard hat, safety glasses, face shield, flash clothing, etc. in accordance with
established practices.

B) Be trained in rendering first aid.
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Page 4 RECEIVING, HANDLING AND STORAGE

RECEIVING AND UNPACKING

The circult broaker units are subjected to
factory production testing prior to being
packed and shipped.

ACCEPTANCE INSPECTION

Confirm that the circuit breaker unit is
complste, correct as specified and undamaged
from shipment and handling.

Upon receipt of the equipment, do the
following:

1) Make an immediate inspection for damage
which might have occurred during
shipment (Fig. 1). If damage is discovered,
it should be noted with the carrier prior to
accepting the shipment, if possible.

2) Carefully unpack the squipmant sufficiently
to check for missing parts or concealed
damage.

3) Keep the equipment upright (Fig. 2).

A CAUTION : Never lay the equipment on Its
side or upside down. This may cause
equipmeant damage to occur.

4) File a claim with the carrier for any
damaged or missing items and immediately
notify the nearest Toshlba International
Corporation representative.

Do not install or energize

equipment that has been damagad. Damaged
equipment can fall during operation, resulting
in fire and explosion.

5) If the circuit breaker has been utilized for
the conversion of other equipment, see the
CONVERSIONS Section of this manual.
Confirm that your conversion manufacturer
is in compliance with this section.

Fig. 1 Inspect for Damage

Fig. 2 The Circuit Breaker should be kept
Upright
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RECEIVING, HANDLING AND STORAGE Page b

LIFTING FOR HANDLING AND MOVING

When handling and moving the circuit breaksr,
the suspension techniques shown in this
section may be used. When installing or
removing the circuit breaker from the cell
above floor level, refer to the “Lifting For
Installation” instructionsinthe INSTALLATION
Sgction of this manual.

Do not attempt installation of

the circuit breaker above floor level using the
lifting methods described in this section.
Always use a Toshiba Portable Lifter for
Installation,

Care and caution should be used when
handling the circuit breaker units to avoid
damage to the squipment and personal injury.

Fig. 3 Lifting the Circuit Breaker with Lifting
Hooks.

Always keep the circuit breaker in a generally
upright position.

ACAUTION :  When Ilifting, the circuit
breaker will tlit slightly backwards. Stand clear
of the breaker when lifting or you may be
injured.

Always use lifting equipment suitable for
handling the weight of the unit. The capability
of tha lifting equipment to handle the size and
weight of the circuit breaker should be
confirmed prior to lifting.

A CAUTION : Attempting to manually lift
tha circult breaker can cause serious injury or
equipment damage. Always use suitable iifting

equipment. Fig. 4 Circuit Breaker Tilting Backward while
Lifting.
WHEN LIFTING:
6M32A 10M26A2
BP32A 10P25A2
BM40A 10M40A
6P4A0A 10PADA
8M40A
aP40A

Lift the circuit breaker as shown in Fig. 3 and
Fig. 4.
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Page 6 RECEIVING, HANDLING AND STORAGE
WHEN LIFTING: 7 3
ol .
6M50 10040 H 1
6P50 10M50 4
6Q50 10P50 %
8040 10050 i

Lift the circuit breaker as shown in Fig. 5.

NOTE: The circuit breaker has a set of
lifting plates as accessories. Lifting
plates must be removed before
attermnpting to install into cell.

WHEN LIFTING FOR INSTALLATION:

The VK & HVK Circuit Breaker Types listed in
this manual use the procedure described in the
INSTALLATION section.

Fig. 5 Lifting Circuit Breaker with Lifting
STORAGE Flates,
If the circuit breaker is to be stored for any

length of time prior to installation, the
following precautions should be taken:

1)} The original packing should be restored, if
possible.

2) Do not subject the squipment to moisture
or sun rays. Store in cool, clean, and dry
location.

3) Place a dust cover over the circuit breaker
packaging to protect against dirt &nd
moisture.

4) Store in an upright position.
INSPECTION DURING STORAGE & o

Routine scheduled inspection Is necessary if - b
storage is for an extended period. The unit Fig. 8 Circuit Breaker Storage
should be checked for condensation, moisture,

corrosion, and vermin,

Prior to installation, the circuit breaker should
be carefully examined for evidence of physical
damage, corrosion, or other deterioration.
Refer to the PRE-ENERGIZATION section of
this manual.

The MAINTENANCE section of this manual
describes various types of inaspections
recommeanded for this circuit breaker during
the operation period.
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GENERAL DESCRIPTION

The Toshiba VK & HVK Series medium veltage
circuit breakers in this manual are designed for
applications at utilization voltages ranging from
5 kW to 15 kV and interrupting ratings ranging
from 250 MVA to 1000 MVA. The circuit
breakers are intended for use only in metal-clad
distribution switchgear and other limited
applications.

Fig. 7, Fig. 8. and Fig. 3 illustrate and identify
various components of the circuit breaker.

COMPONENTS LEGEND:

1} Handle for moving circuit breaker Fig. 7 Front View
2}  Secondary disconnects
3) Rating interlock pin

6M/P/QB0
8040
10040
10M/P/OBD
4}  Interlock lever
B) Wheel
6) Primary disconnects
7)  Barrier

8] Racking screw

9)  Vacuum interrupter

10} Flexible conductor

11) Insulated operation rod

12) Rating interlock plate
6M/P32A
6M/P40A Fig. 8 Side View
TOM/P2BAZ2
10M/P4DA
8M/P40A

Use only genuine Toshiba

raplacement parts and accessorias. Improper
components could cause the circuit breaker to
malfunction.

Flg. 9 Rear View
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Page 8 GENERAL DESCRIPTION

SAFETY DEVICES

Safety interlocks and guards are providad as
an integral part of the equipment design.
These devices are provided for your safety.

RSN E  Never Defeat, Modify or
Bypass any Safety Devices, Interlocks, or
operating mechanism. This would make the
equipment unsafe. Flre, explosion, severe
Injury, death, and property damage could
occur.

A WARNING Do not operate this equipmant =i

uniess all covers and pansls are in place. Flg. 10 Typical Spring Charge Interlock

A. SPRING CHARGE INTERLOCK

With the closing springs charged, the
circult breaker cannot be moved into or out
of the cell.

A steel plunger (Fig. 10} mechanically
prevents the breaker unit from being
withdrawn until the closing springs are
completely discharged.

B. CLOSE PIN INTERLOCK

With the circuit breaker glossed, it cannot
he moved between the connected, test and
disconnected positions. Also, it cannot be
moved into or aut of the cubicle. Fig. 11  Typical Close Pin Interiock

The close pin interlock (Fig. 11) I8
mechanically held down, thus locking the
unit in place.

Additionally, & safety plate blocks the
racking handle opening to prevent insartion
of the handle.

C. RATING INTERLOCK PIN 7 PLATE

The circuit breaker has an interlock to
pravent the breaker from connecting to a
cell that has a continucus current rating
different from the circuit breaker.

This intertock is accomplished by the rating e H
interlock pin (Fig. 12) on the Fig. 12  Rating Interiock Pin
6M/P/QB0, 8Q40, 10040, and

10M/P/Q50.
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GENERAL DESCRIPTION

The interlock is accomplished by a rating
interlock plate (Fig. 13) on the 6M/P32A,
EM/P40A, 10M/P25A2, 8M/P4A0A and
TOM/P40A.

Fig. 13  Rating Interlock Plate

INTERLOCK LEVER

The interlock lever {(Fig. 14) on the right side of
the circuit breaker front panel cannot be lifted
whan the circuit breaker is closed.

Before lifting the interiock lavar, verify that the
open-closed indicator reads "QPEN" (graen).

Whean the interlock lever is lifted, the closing
action is blocked both electrically and

mechanicatly.

With the interlock lever up, the microswitch
{Fig. 15) is open, thus electrically preventing
the circuit breaker from being closed.

Fig. 16  Interlock Laver Microswitch
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Page 10

GENERAL DESCRIPTION

SELF COUPLING TYPE SECONDARY
{CONTROL CIRCUIT) DISCONNECTS

Self coupling type secondary (Control Circuit)
disconnacts are mounted on the top of the
circuit breaker (Fig. 16). The contral circuit is
connected to the appropriate stationary
contacts (Fig. 17) when the circuit breaker is
in the connacted or test position.

Hazardous Voltage. Turn Off

and Lock QOut Primary and Control Circuit
Power Bafora Sarvicing.

To ensure smooth connection of the self
coupling contacts, apply a thin film of
TOSHIBA B8 grease to the stationary contacts
before inserting the circuit breaker into the cell
{cradle).

A WARNING Do not allow grease or any
other substances to contaminate insulating
materials. Contaminated Insulators can allow
a short circuit or ground fault to occur.

Fig. 17  Secondary Disconnects
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SERVICE CONDITIONS

A WARNING Do not install this equipment

in areas where unusual service conditions
exist. Using this equipmeant In other than usual
service conditions can result in aquipment
faliure.

Toshiba VK & HVK Series Circuit Breakers are
intended for use in usual service conditions as
dafined by ANSI. The temperature of the air
{ambignt air temperature) surrounding the
switchgear should be between the limits of
-30°C (-22°F) and +40°C (104°F). The
altitude of the equipment installation should
not exceed 3300 ft (1000 m).

NOTE; Temperature, altitude or other
conditions outside of the usual limits
may require derating or other special
equipment. Contact Toshiba
International Corporation for
additional information.

RATING

Prior to Installation:

The maximum fault current capacity of the
power system at the point of installation
should be verified. This value must not exceed
the symmetrical interrupting capability of the
gircult breaker. Fig. 18 illustrates a typical
circuit breaker namenplate and ratings.

LU Do not exceed the ratings

specified on the circult breaker nameplate or
system accessories. Underrated equipment can
fail during operation causing fire, explosion,
severe injury. death, and property damage.

Fig. 18  Typical Circuit Breaksr Nameplate
To calculate the required Symmetrical

Interrupting Capability, use the formula in Note

4 and 5 of Table 1. All system accessorigs

such as surge suppressors, lightning arrestors,

ete, should be checked to verify their ratings

capacity.
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INSTALLATION

Table 1. RATINGS {Symmetrical Rating Basis, ANS| C37.086)

Identification Rated Values
Vaitnge tskstion Current
Type | Nominel | Norsinel Lol
Form of rme | 3-phass
Browker | Volmge | b | Vmex
Cless | (MVA) | Fated | Rutad Con | ECA
tkv) Maximan | Voitape Rastud tnows | Shart Rated
[ fAangs Withatand mme | clrcult | o
Voltege | Fector Test Voltogs Casvent | fm iy
) X Rating | Cureet | Time
@ 3" st Rating | [Cyrles)
Frequency | Crest | (A} | Futed
e npaiiso Meex.
Vokege | Voltage i
) fica)
t4)
BMIZA 4.16 250 4.78 1.24 19 &0 1200 29 3 2
8P32A 4,16 250 4,78 1.24 18 BO 2000 2B 3 2
EM4OA {1)°| 418 | 360 478 | 10 19 80 | 1206 | 4 3 2
srq0A (1) 4,16 350 4,76 1.0 18 &80 2000 41 3 2
EWRO 4,16 360 478 1.8 ig 80 15200 41 3 2
8F50 A18 350 4.76 1.18 19 é0 2000 4 a z
8060 4.18 360 4.78 1.1% 8 80 3000 41 3 2
BRA40A 7.2 200 B8.28 1.28 a8 95 1200 a3 3 z
8P40A 7.2 BOO 8.25 1.2% 38 85 2000 a3 a 2
8040 (1) 1.2 500 2.2% 1.2 a6 a5 3000 33 3 2
10M25A2 13.8 500 18 1.30 38 95 1200 18 3 2
10P28AZ 138 800 15 1.30 26 a5 2000 18 3 2
10M404 13.8 750 15 1.30 38 86 1200 a8 3 2
105404 13.8 780 15 1.30 38 25 2000 28 3 g .
10040 (1| 13.8 750 15 1.30 1] 95 3000 28 3 2 11.5
10P40A (1Y | 138 1000 15 1.0 38 25 2000 a7 3 2 1B arz a7 5:]
10040 {1)71 138 1000 16 1.0 38 ] 3000 a7 3 2 18 a7 37 59
10MS0 138 1000 16 1.30 a8 5 1200 a7 3 2 1%:5 48 44 7
10P50 13.8 1000 15 1,30 36 a5 2000 37 3 2 1.8 48 48 v d
10060 13.8 1000 18 1.30 a5 a5 3000 a7 3 2 11.8 48 48 17
*  Numbers in parenthesis refer to the NOTES, below.
NOTES: J
h m}iﬁgscsme does not define these Required Symmetrical Interrupting
. . B {Vmax)
2) Maximum voltage for which the circuit Capability = (SCA) X weree-
breaker is designed and the upper limit for (Vop)
operation, Where: .
. ) . 8CA = Short-Circuit rms
3) Kis the ratio of rated maximum voltage to Current Rating from Table (kA)
the lower limit of the range of operating Vmax = Rated Maximum rms Valtage (kV)
voltage in which the required symmetrical from Table
and asymmetrical interrupting capabilities Vop = Mesaszsured opgrating VO"[BQE (kV)
vary in invarse proportion to the operating L
5) Current values in this column are not to be

4)

voitage.

To obtain the required symmetrical
interrupting capability of circuit breaker at
an operating voltage between 1/K times
rated maximum voltage and rated
maximum voltage, the following formula
shall be usaed:

exceeded even for operating wvolfages
below 1/K times rated maximum voltage.
For voltages betwean the rated maximum
voltage and 1/K times rated maximum
voltags, follow (4) above.
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LIFTING FOR INSTALLATION

Unlike the lifting procedures recommended in
the RECEIVING, STORAGE AND HANDLING
section, Lifting for Installation purposes
requires a different technigue.

A Portable lifter as shown in Fig. 19 should be
used for the insertion or removal of a circuit
breaker to the switchgear compartment above
floor level.

Tha portable lifter may also be used to
transport the circuit breaker to and from the
switchgear.

A WARNING Do not attempt to install or

remove a circuit breaker above floor level from
a compartment by using the lifting eyes or
plates. Use a Toshiba portable lifter,

AWARNING| pischarge springs completely
before installation.

A CAUTION : Always insure the portable
lifter Is operated on a firm and level surface.
USING THE PORTABLE LIFTER
1) Set wheel stops to the locked position.

2) Place the circuit breaker on the lifter bucket
and lock in place with the interlock pin
{Fig. 20).

A WARNING Do not transport the circuit

breaker without the intarlock pin locked In
place.

Fig. 20  Portable Lifter Interlock Pin in Place
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Page 14 INSTALLATION

Do not transport the Vacuum

Circult Breaker in the elevated position while
using portable lifter.

3) Unlock the wheel stops and move the lifter
into position in front of the cell.

4) Before moving the circuit breaker on or off
the lifter bucket, make sure that:

a) The bucket tab is lowered over the cell
stud to Insurs the lifter does not move
(Fig. 21).

b} The whee! stops are again locked.

AWARNING The portable lifter must be

securaly fixad to the clrcult breaker cell before
transferring the circuit breaker to or from the
cell.

Lifter Bucket Tab over Cell Stud

Fig. 21

B) Remove the circuit breaker interlock pin.

6) Follow the procedure "MOVING THE
CIRCUIT BREAKER IN THE CELL" for
insertion into the equipment cell.

MOUNTING PADS

Some installations utilize elevated aquipment
mounting pads. This type of installation will
increase the overall height of the equipment.
Pads should not increase the equipment height
more than 6 inches, or the portable lifter may
not work. Additionally, mounting pads should
extend no more than 6 inches forward of the
switchgear.



May. 31. 2012 9:18AM No. 1530 P. 19

INSTALLATION Page 156

MOVING THE CIRCUIT BREAKER IN THE CELL

PRRLICIEE ke and explosion hazard.

Trip circuit breaker open and discharge springs
before attempting removal or installation.

A WARNING Unit contains powerful
springs. Discharge springs complately before

sarvicing.

To Dlacharge Springs:

In either Disconnect or out of cell position,
Deprass Trip Button, then Closing Button, and
Trip Button again (Fig. 22).

Fig. 22

Circuit Breaker with Sprigs
Disconnect Positlon - The circuit breaker is first Discharged
placed into this position when installed into the

eell (Fig. 23).

NOTE: 1) Withthe closing spring charged,
the circuit breaker cannot be
moved into or out of the cell.

2) With the circuit breaker closed,
it cannot be moved between the
Connected, Test and Disconnect
Positions and it cannot be
moved into or out of the cell.

Test Position - This position is between the
Disconnected Position and the Connected
Position (Fig. 24). .

Fig. 23 Ciréu:t Breakar at Disconnected
To Move the Cirguit Breaker from the Position
Disconnect Position to Test Position:

1) Lift and hold the interlock lever on the right
side as shown in Fig. 25.

2} Hold both grip handles (Fig. 26) and push
the gircuit breaker into the call.

NOTE: When tha interlock lever is released
at the predetermined position, make
sure that the interlock lever has
dropped completely.
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Connected Position - In this position, the
circuit breaker primary disconnect bus stabs
are connected to the switchgear bus bars.

In moving the circuit breaker from the Test
Positon to the Connected Position:

1) First check to make sure the opsn-closed
indicator reads "OPEN" (green).

VELNIEIH®  Fire and explosion hazard.

Trip circuit breaker open before attempting to
rack the circuit breaker into the Connected
Position. .

Fig. 25

Lifting Interlock Lever

2) Lift the interlock lever.

3) Insert the racking handle as shown in
Fig. 27.

4) Turn the handle clockwise (Fig. 28). The
cirguit breaker will move inward.

5} Stop rotating the racking handle when the
racking scraw thread has cleared the
racking nut. You wili hear a click sound as
the arrow at the lower part of the circuit
breaker comaes in line with the red line of
the Connected Position indicating plats on
the csll floor (Fig. 29).

¢ ig. 2 ippi i Handl
B) Remove the racking handle. Fig. 26  Gripping Circuit Breaker Handles

7) Check to verify the interlock lever has
- dropped completely.

Flg. 27  Inserting Racking Handle
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When drawing out the circuit breaksr from tha
Connected Position to the Test Position:

1) First check to make sure the open- closed
indicator reads "OPEN" (green).

PS8  Fire and explosion hazard.

Trip circuit breaker open before attempting to
rack the clrcuit breaker out of the Connected
Position.

2) Lift the interlock lever.

A CAUTION : To avold equipment damage, Fig. 28  Turning Racking Handle
do not push the closing button (green) while

the Interlock Lever is lifted.
3) Insert the racking handle {Fig. 27).

4) Turn the racking handle counterclockwise
to move the circuit breaker toc the Test
Position.

5} Stop rotating the racking handle when the
racking screw thread has cleared the
racking nut. You will hear a click sound as
the arrow at the lower part of the circuit
breaker is aligned with the red line of the
Test Positlon indicating line.

Circuit  Bresker at Connected
Pasition

6) Remove the racking handle. Fig. 29

7} Chack to verify the Interlock lever has
dropped completely.
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GENERAL

BEFORE ENERGIZING THE CIRCUIT BREAKER
for the first time, follow the procedure below
to verify that the equipment is properly
installed and functional.

Il 258 Hazardous Voitage. Turn off and
jock out all primary and control circult power

sources prior to performing this pre-
snergization check.

AWARNING | Do not operate this equipment

untll a complete safety inspection has been
made.

A WARNING Do not energize damaged

aquipment that has not been repalred or
verified.

A WARNING Do not remove, COVer or

destroy any safety signs.

A WARNING Do not operate this equipment
until all panels and covers have baen replaced.

O Prior to operating the circuit breaker, be
sure that the circuit breaker unit is installed
in the correct cell.

O All blocks or other temporary braces used
for shipment must be removed.

O Before closing -the enclosure, all metal
chips, scrap wire and other debris left over
from installation must ba cleaned out.

O Cover all unused openings in the csll
surrounding the circuit breaker. Replace all

PRE-ENERGIZATION CHECK

panels and covers.

O A supply of gpare parts, fuses, etc. should
be establishad.

O Instruction manuals snd diagrams should
be collegted and filed.

T Replace all parts, guards and barriers that
may have been removed during wiring and
installation.

ELECTRICAL CHECKS

AWARNING Electrical shock hazard. Do

not touch energized components during a test
using auxiliary power.

O An slsctrical insulation resistance test
should be performed to verify that the
circuit breaker and associated field wiring
are free from short circuits and grounds.
Refer to the MAINTENANCE Ssction of this
manual for additional information.

A WARNING Hazardous voltages are
present during dielectric testing which can
result In serious injury or death. High potential
tests should be performed only by qualified
personnel.

O All switches and circuit breakers must be
set to the OFF and/or OPEN position bafore
energizing incoming poOwer.

Manual TRIP BUTTON

o ing Handle
ning

Open-Closed
obgietst,
Icl.osﬂ)-rod]

Manual CLOSING BUTTON

m“ii“‘:ﬁ?‘:;

Fig. 30  Typical Front Circuit Breaker Layout
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MANUAL OPERATION

AWARNING Powerfud Springs. Do not

placa your hands or any part of your body
ingide this equipment while any Indicator
shows "CHARGED" (yellow} or "CLOSED"
[red).

A. Manual Charging of Closing Spring
(Fig. 31)

1) Remove the c¢harging handile cover.
Insert the charging handle into the
opening for the manual charging
handle.

2) Ratchet the handle up and down
several times {usually 7 times) until a
click {latch) scund iz heard and the
cloging spring charging indicator
changes from "DISCHARGED" (white)
to "CHARGED" {yellow). This is the
position where the closing spring is
¢charged and no further movement of
the handle is reguired.

Fig. 31  Manual Charging of Closing Spring

3) Remove the charging handle and
raplace the cover plate to the opaning.

NOTE: Tha number of times the handle
must be opergted depends on the
angle of handle operation.

B. Manual Closing Operation

Push the manual closing button (green) and
tha circuit breaker will close {Fig. 32). At
this time the open-closed indicator reads
"CLOSED" (red) and the spring charging
indicator turns to "DISCHARGED" {white).

A CAUTION : To avoid equipment damage
do not push the closing button {green) whlie
the circuit braakar iz closed.

A CAUTION : To avold equipment damage
do not push tha closing button [green) whila
the trip button (red) is depressed.

C. Manual Qpening (Tripping) Operation

Push the trip button (red) and the circuit

breaker will open. The open-closed

indicator (Fig. 33) will read "OPEN"
| (green).

Fig. 33  Circuit Breaker Tripped Open
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ELECTRICAL OPERATION

Electrical operation can be carried out at the
Test or Connected Position. When the circuit
breaker is outside of the cell, it can be
operated electrically by using Toshiba
international Corporation’s accessory test
cahinet.

AWARNING Powerful Springs. Do not

place your hands or any part of your body
inside the equipment while indicator shows
"CHARGED" (yeliow) or "CLOSED" (red).

AWARNING| check circuit breaker

nameplate for verification of proper operating
voltages.

A, Electrical Charging of Closing Spring

Upon applying power to the control circuit,
the charging motor will immediately start.
When the spring is charged, the closing
spring charging indicator turns from
"DISCHARGED" (white) to "CHARGED"
{yellow}, and the motor stops. The spring
charging is now completed.

B. Electrical Ciosing Operation

When the closing switch is turned to
*"CLOSE" position, the closing coil will be
immediately energized and the circuit
breaker will close. The open-close indicator
will then read "CLOSED" (red). After the
closing of the breaker, the charging motor
will immediately begin to charge the
closing springs. Upon the completion of
charging, the closing spring charging
indicator will read "CHARGED" (yellow).

C. Electrical Opening (Tripping) Operation

Whan the trip switch is turnad to "TRIP”
position, the trip coil will be immediately
energized and the circuit breaker will open,
with the open-closed indicator reading
"OPEN" (green).

CONTROL CIRCUIT OPERATION
A, Closing Sequence

The schematics shown in Fig. 34 thru

Fig. 36 reflects the condition where:

1) Charging is complete, and
2) The circuit breaker is open.

NOTE: The closing spring immediately
hegins charging when the control
circuit is snergized.

A WARNING Powerful springs and moving

gears. Do not place your hands or any part of
your body Inslde the equipment while the
clrcuit breaker is charging.

In this condition, the external opsration
switch CS8{1) is turned to the "CLOSE"
position causing:

1) Circuit IL, b1, LCS, Y-b, X-b, CC to
energize the closing coil CC,
instantly, and

2) The circuit breaker closing time Is
30-40 msec., at which time,

3) Auxillary switch b1 opens,

4) Closing coil CC, de-snergizes,

5) Auxiliary relay Y, energizes,
campleting the anti-pumping circuit.

B. Charging Sequence

At the same time the circuit breaker is
closed:

1) Limit switch, LS, closes

2) Control Relay X, energizes

3) Circuit LS, LS, X-a M, X-a, F is
complated, and

4) Charging motor runs (for about 4
sac)

When closing spring is charged:

1) Limit switch, LS, opens.
2) Control relay X, de-energizes.

C. Tripping (Opening) Seguence
The tripping of the circuit breaker involves
only the a1, TC circuit. When the external

operation switch CS(2) is turned to the
"TRIP" position:

1) Trip coil, TC, energlzes, and
2) Clrcult breaker opening or tripping
time is 15-20 msec.
At which timea:
1} Auxiliary switch A1, opens
2) Trip coil, TC, de-enargizes

NOQTE: For circuit breakers with different
voltage combinations for closing,
tripping or charging, consuit Toshiba
International Corporation for the
particular schematic.
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Fig. 38  200-250 VDC Control Circuit Schematic
SYMBOL DESCRIPTION
Y Auxiliary reiay coil
Y-b Auxiliary relay contacts (N.O.)
X Control relay coil
‘ X-a Control relay contacts {N.O.)
X-b Control relay contacts (N.C.)
cC Closing coil
TC Trip caoil
al-ab Auxiliary contacts (N.Q.)
b1-b& Auxiliary contacts (N.C.)
M Charging motor
LS Limit switches
D1-Db Diodes
R1-R4 Resistors
L Interlock switches
C Capacitor
F Fuse
LCS Lateh Checking Switch

Fig. 37  Legend for Control Circuit Schematics
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— LS "ON" and closing spring cherged
— LS "OFF"
— Closing signal
\ — Start of closing operation
f — Completion of closing operation
— LS "ON" and closing spring charged
l_ LS "OFF"
— Trip signal
| — Start of breaking oparation
i — Completlon of breaking
: opergdion
| ‘ -ON
Motor | | j OFF
| Charged
Closing Spring _/—‘\/ - Discharged
- Charged
Opaning gpring / I —
-ON
Closing ool __/_\ i R
T
-ON
Trip coil /—\_ OFF

I Main circuit OFF

Fig. 38 Sequence of Operation




May. 31. 2012 9:19AM

No. 1530 P 27

T
Page 24 OPERATION
T — ST
Irip caten Trip coil
Closing Motor
spring._ A8
: ‘ Vacuum
Closing interrupter
paddle
butten
Closingl I
coil L

Closing botton

Cloging catch

Wipe spring ?‘Tfjf

Fig. 38 Mechanism
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MECHANISM OPERATION

A WARNING Do not modify or overload the

clrcuit breaker operating mechanism. Slow
closure of the breaker could result in fire and
explosion.

A.

Closing

The condition shown in Fig. 40 represants
the condition where the circuit breaker is
open and the closing spring is charged
(ready for closing). In this condition, the
closing catch is released by the closing
button or the closing coil, the closing
spring causes tha cam to rotate quickly
into the condition shown in Fig. 41 in
which the circuit breaker is closed.

Charging

From the closed condition of Fig. 41 only
the closing cam is rotated by tha motor,
with thae circuit breaker kept ¢losed, until
the rollar an the cam engages with the
catch,

Tripping

When the trip shaft is released by the trip
button or the trip coil, all the links return to
the original open condition shown in
Fig. 40.

. Trip Free

When the trip catch Is released, the link
will move to the trip free condition shown
in Fig. 42. When the charging operation is
completad, the link will assums the open
condition.

Fig. 41

Mechanism Immadiastely after
Closing by Signal

Fig. 42

Meachanism Tripped Free
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MAINTENANCE PROGRAM

In order to ensure continued reliable and safs
operation of the sequipment, & program of
routine maintenance must be established.
QOperating and environmental conditions will
usually dictate the freguency of inspection
required. NFPA Publication 70B "Electrical
Equipment Maintenance” may be used as a
guide for setting up the maintenance program.

LSRLUISSEN  Contact with  energized

components can cause severe injury, daath
and property damage. Tum-off and lock out
Primary and Control Circuit Powar before
servicing.

A WARNING improper maintenance can
cause severs Injury, death, and proparty
damage. Only qualified and authorized persons
are to Install, operate, or service this
equipment.

A WARNING Do not allow grsasze or any
othar substances to contaminate any insulating
materigls. Contaminated insulators can allow
a short clreult or ground fault to occur.

NOTE: Refer to the SAFETY section of this
manual for important infarmation.

MAINTENANCE RECORD

Keep a permanent record of all maintenance
work., At a minimum, this record should
include information on:

1) ltems inspection

2} Reports of any testing

3) Equipment condition

4) Corrective actions or adjustments
5) Date of work

6) Comments

The degrse of detail of the record will depend
somewhat on the operating conditions.

Table 2.  Circuit Breaker Recommanded
Torque Valuss

Hardware Recommended Torgue

Size

{kgf-cm) (ft-Ib)
M3 10 0.7
M4 20 1.4
M5 40 2.9
M6 80 5.8
M8 200 15.5
M10 350 25.0
M12 450 33.0

Table 3. Switchgear Racommaended
Torque Values

Hardware | Recommended Torque
Size
(kgf-cm) {ft-1b)
1/4-20 55-83 4-8
5/16-18 138-207 10-16
3/8-16 276-415 20-30
1/2-13 553-681 40-B0
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SERVICING EQUIPMENT

For your safety, turn off and lock out main and
control circuit power before servicing the
circuit breaker.

Should service 10 the circuit breaker be
required while the system remaing energized,
extreme caution must be exercised. Also,
certain minimum safety procedures must be
followed:

1) Only quallfied personnel should attempt
this sarvice.

2) Do not service a circuit breaker unit while
conneciad to the line terminals. Withdraw
the de-energized circuit breaker from the
ansrgized main bus before servicing.

AWARNING hNever sservice the clroult
breakar while In the Connected Position.

3) Verify that the automatic line terminal
shutters are closed. Never service & unit
unless these shutters are fully closed.

4) Never perform service on of next to
exposed components energized with line
voltage.

A WARNING Failure to adhere to these

safaty procedures can result in severe injury,
death and severe property damage.
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INSPECTION AND MAINTENANCE TYPES

NOTE: Refer to the SAFETY seaction of this
manual for important information.

For points and types of lubrication
refer to Fig. 43

A. Acceptancs Inspection

This inspection confirms that the circuit
breaker unit is complete, correct as
specified, and undamaged from shipment.
The procedure for this inspection is
outlined in the RECEIVING section of this
manual.

B. Patrol Inspection

Inspection of the condition of the circuit
breaker while energized.

1) Check that no unusual sounds or smells
exists axtarnally.

C. Visual Inspection

inspection performed with the circuit
breaker withdrawn from tha switchgesar
compartmsnt.

1) With front cover removed, inspect
entire circult breaker for deformation,
rust or any other types of
abnormalities.

D. Periodical Inspection

Inspection performed with the circuit
breaker withdrawn from the switchgear
compartment.

1) Perform Visual Inspection.

2) Clean and lightly coat the contacting
surfaces of the main conductive parts
with Toshiba B8 grease.

3) Close and trip circuit breaker manually
and electrically to insure proper
operstion’ of mechanism. Check wipe
messurement {Pg. 38).

4) Inspect to insure lubrication of sliding
and rotating parts.

B) Lubricate sliding and rotating parts with
machine oil as raquirad.

6) Test the circuit breaker to insure that

primary and secondary circuit insulation
resistances are within Toshiba
International Corporation specifications
{Pg. 35).

E. Detail Inspection

Ingpection performed with the circuit
breaker drawn outside of the switchgear
compartmant.

1) Perform Pariodical Inspection.

2) Re-grease sliding and rotating parts.
Replace cotter ping and E-rings that are
removed with naw onas.

3) Perform dielactric test (see Vacuum
Check on Pg. 37).

4) Test the gcircuit breaker to insure that
closing time (Pg. 20), opening time (Pg.
20) and minimum operating voltages
{Pg. 48) of both the close and trip coils
are within Toshiba International
Corporation specifications.

F. Owerhaul

Complete disassembly of circuit breaker to
replace worn parts as reguired. Clean and
re-grease all parts. To be performed only by
Toshiba International Corporation,
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INSPECTIONANDMAINTENANCE INTERVALS

The frequency and detsil of the required
inspections will vary depending on the
anvironment of service and type of inspection
to be performed. Using Fig. 44 select between

the charts of operating vears and operating -

cycles which will require the most frequent
inspections eand maintenance.

In addition, when applying circuit breakers in
severe atmospheric sites such as outdoor
compartments , dusty environments, high

temperatures and/or high humidity the
inspection and maintanance frequency should
ba, at a minimum, twice as often.

If the 12th vear overhaul is not carried out, the
Detail Inspection should be applied in the
cycles of the Periodical Inspection {every 3
years).

Should the gircuit breaker be subjected to a
gevers condition such as drop, collision,
garthquake or fire contact Toshiba International
Corporation for a complete ingpection.

Year Inspaction Operations Inspagtion
o Accaptance & Pre-enengization Chedk 0 — Acceptancs & Pro-ansmgization Check
Visual |
1000 Visual |
3 Periodical |
2000
& Dbl | 3000 Pariodioal |
4000
2]
5000
i2 Overhaul §Q00 Derta] |
7000
18
8600
18 8000
20 10000 — e Overhaul
Fig. 44  Inspection Frequency Schedules
[ Accaptance Inspection & Pre-energization Check|
Batrel Ingpacto
Vizual Inspection
1. Clean
2. Inspact Machanism ,Pma Inzpaction ]—|
8. Ghack Lubrication |
4. Lubricate with O
K. Measure insulation Resletence —————
€. Re-greass Datall Ingpacdion
7. Dislaciric Teet
Checc Interrupter Vacuuim
8. Operating Characterisfic Measurement
9, Compleis Disassembly and Rebulld { Owvarhaul

Fig. 45  Inspection and Maintenance Tree
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WIPE MEASUREMENT

When the circuit breaker is closed, pressure on
the main contacts inside the wvacuum
interrupter is maintained by a set of springs.
As the main contacts inside the wvacuum
interrupter wear, the amount of wipe on the
springs decreases, Wipe is used to measure
contact wear and maintain contact pressure.
The decrease in wipe is also used to determine
when to replace the vacuum bottle due to ~

wear of the contacts. e ?H:"'égm

A WARNING Never use a circuit breaker
with insufficient wipe. Insufficient wipe will

anm (FulbL W!IPRSD)

cause poor contact pressure and can result in Fig. 46  Wipe Inspection
fira, explosion, severe Injury, death and
property damage.
A WARNING Never adjust the wipe of a
vacuum interrupter. Improper adjustment of
the wipe can result in fire, explosion, severe
injury, death and property damage.
For: 6M32A 10M25A2
6P32A 10P25A2
6M40A 10M40A
BP40A 10P40A sLocK 7 - PLATE
8M40A e H1
8P40A | ﬂﬂ — dmm CFULL WIRED
With the circuit breaker closed, visually check 1 —;—
the wipe mark (red) as shown in Fig. 46. The :
interrupter must be replaced when the wipe Fig. 47  Wipe Inspection
mark is no longer visible.
For: 6MB0 10Q40
8PS0 10M50
6Q50 10PE0
8040 10050

With the circuit breaker closed, measure the
wipe as shown in Fig. 47. The Interrupter must
be replaced when the block extends Tmm
below the plate.

All servicing and replacement of wvacuum
interrupters should be done by Toshiba
International Corporation. Consult the factory
for further details.
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VACUUM CHECK

This test procedure |8 vrovided to evaluate the
dielectric integrity of the vacuum interrupier.
The retationship betwsen the dielectric
breakdown wvoltage and internal vacuum
interrupter pressure has been found 10 be
generally predictable,

NOTE: Applying abnormally high wvoltage
across a pair of contacts in vagcuum
may produce X-rays. The radiation
may increase with the increasse in
voltage and/or decrease in contact
spacing. X-rays preduced during this
test with recommanded voltage and
normal contact spacing is extramely
low and well below maximum
permitted by standards.

A WARNING Radiation Exposure Hazard. X-

rays may cause lliness or Injury. Stay at least
1 meter (3.3 7t) away from circult breaker
during this test.

Hazardous voltages are

present during dielectric testing which can
result In severe injury or death. Only qualifiad
personnal gshould conduct this testing.

For Vacuum Check Procedures see pages 39
and 40.

Fig. 49 is an example of a test circuit that can
be used to check the dielectric integrity.

NOTE: As an option, a compatt vacuum
checker (Typs CI35-1D) is available,
which enables a quick and sasy
check on the vacuum interrupter
intarnal pressure.

Defactive vacuum interrupters will consistently
fail with little delay therefore, 10 seconds of
voltage application is sufficient.

g. 4 um ar
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0.3kVA
. - 100V:30kV —_
| % jf:i:1
0-150V | |
——_"__§ -.__.J|._4
- L& o0
Supply D-5A = VCB
source

Fig. 49  Example of Withstand Voitage Test Circuit

Vapp -

Voltage

< 10 seconds ——-=>

Time

Fig. 50  Method of Applying Voltage
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VACUUM CHECK PROCEDURE FOR: Procedure;
1) Voltage is to be applied betwesn the
?gﬂjﬁgg‘p\z gmgig: terminals of the vacuum inferrupter
10M/P40A 2) Start at zero and increase voltage gradually
3) If ammeter shows currant flow, reducs
, . : ; voltage to zero and again increase.
The relationship between the dielectric :
breakdown voltage and the vacuum internal ) Rupany stens (2] and (3 & Tewrtimes.
pressure is shown in Fig. 52. Criteria:

A WARNING Radiation Exposure Hazard. X-

raye may causse lliness or Injury. Stay at least
1 meter (3.3 ft} away from circuit breaker
during this test.

AWARNING| Hazardous voltages are

present during dielectric testing which can
result In severe injury or death. Only qualified
personnal should conduct this testing.

Set Up:

1) Test circuit; Fig, 49

2) Circuit Breaker: Test in open "tripped”
position

3) Expscted Failure Voltage Range: 17-19
kVac

4) Applied Test Voltage (Vapp): 22 kVac

B) Time of applied voltage: 10 sec. maximum.

NOTE: Apply wvoltage at a rate of
approximately 2kV per second until
Vapp is reached. Decreass at the

game rate.

1) If the current increases with a voltage
increase, the interrupter is defective.

2) If zero, or negligible (less than 0.5 A)
current is found with a voltage increass,
the interrupter is good.

Fig. 81  Typical Test Setup

)
oD
g _§ 3 \ AC 22KV
£ 3£
T o E
5 £ AG 17-19kV
2 E |
K — |
102 107! 760  Tom

Fig. 52

Vaoltage Vs. Internal Vacuum Pressure
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VACUUM CHECK PROCEDURE FOR: Procedura:

10040 6M/P/Q50 1) Voltage is to be applied between the
10M/P/QS0 tarminals of the vacuum interrupter

The relationship between the dielectric
breakdown voltage and the vacuum internal
pressure is shown in Fig. 54.

Radiation Exposure Hazard. X-

rays may cause iliness or injury. Stay at least
1 meter (3.3 ft}] away from circult breaker
during this tast,

AWARNING| Hazardous voltages are

present during dielectrlc testing which can
result in savara injury or death. Only guallfied
personnel should conduct this testing.

Set Up:

1) Test circuit: Fig. 49

2) Circuit Breaker: Test in open “tripped”
position

3) Expected Failure Voltage Rangs: 17-21
kVac

4) Applied Test Voltage (Vapp): 25 kVac

5) Time of applied voltage: 10 sec. maximum.

NOTE: Apply wvoltage at rate of

approximately 2kV per second until
Vapp is reached. Decrease at the
same rate.

2) Start at zero and increase voltage gradually

3) 1f ammeter shows current flow, reduce
voltage to zero and again increase.

4) Repeat steps (2) and (3) a few times.

Criteria:

1) If the current increases with a voltage
increase, the interrupter is dafactive.

2) If zero, or negligible (less than 0.5 A)
current is found with a voltage increase,
the intarrupter is good.

Fig. 53  Typical Test Setup

<

g EE \ AC g5kV

1Rk

E §E‘ —— AC 17-21kV
E

1B1

s e ¥
102 1071 780  Tom

Fig. 54

Voltage Ve. Internal Vacuum Pressure
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TROUBLESHOOTING GUIDELINES
Table 5. Troubleshooting Guidlines

SYMPFTOM SOURCE FROBLEM SOLUTION REFERENCE
OF FIG.
TROUBLE
Circuit Breaker Mechanical Closing spring damaged * Fig. bb
does not close at or dislocated
- Closi innal i .
i,‘llsugpc;is;zg Sgre Closing catch seized or . Fig. 39
galled
Closing paddle dislocated | Reposition Fig. 38
or Replace
Closing coil {burned, Replace Fig. 85
armature damaged, Fig. 80-
galled) Flg. 64
Motor (burned) *
Mechanical Binding dus to MOC or Requires i
(Unit has other problern factory service,
hean utilized contact your
for a conversion
Conversion) manufactursar
Aux. Switch (poor Replace Fig. 6B
Control contact or burned) Fig. B6-
Circuit Fig. B9
Control relay {poor Replace entire Fig. 5b
contact or burned) control gircuit Fig. 66-
board Fig. 68
Aux. Relay {poor contact | Replace entire Fig."js
or burned) control circuit | Fig. 66-
beard Fig. B8
Motor {(poor contact or #*
burned)
Terminal or connector Check or
{poor contact or burned) | Replace
Microswitch (poor *
contact or burned)
Fuse blown Replace

* [tem Requires Factory Service - Consult Toshiba International Corporation
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Table 5. Troubleshooting Guidelines (cont.)

SYMPTOM SOURCE PROBLEM SOLUTION REF.
OF FIG.
TROUBLE
There is a Mechanism Resetting spring and links #* Fig. 39
closing sound {fails to reset)
but circuit
breaker did not Trip catch (fails to reset) * Flg 39
close.
Trip shaft (fails to rasset) * Fig. 39
Interlock (fails to catch) " Fig. 14-
Fig. 15
Trip coil burned, armature | Replace coil. Fig. 55
damaged, gslled Otherwise ¥ Fig. 80-
Fig. 64
Main shaft {galled) " Fig. 39
Breaking Insulated operation rod #
portion {damaged)
Undesirably Machanism Closing catch {unable to * Fig. 39
cloges (without reset)
@ closing signal) Closing shaft (unabie to * Fig. 38
reset
Control Short circuit of the closing | Identify Fig. 34«
circuit circuit and the power and correct Fig. 37
supply circuit
Doas not trip at | Mechanism Trip coil (burned or galled) | Replace Fig. B5
all (when a Fig. 60-
tripping signal is Fig. 64
sugplien) Trip shaft and trip catch * Fig. 39
{galled)
Trip paddie (dislocated) Readjust Fig. 39
Main shaft (galled) ¥ Fig. 39
Vacuum Contacts Weldsd *
Interrupter
Control Auxiliary switch (poor Replace Fig. 55
circuit contact or burned) Fig. 66~
Fig. 68

* {tem Requires Factory Service - Consult Toshiba International Corporation
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Table 5. Troubleshooting Guidslines (cont.)
SYMPTOM SOURCE PROBLEM SOLUTION REF.
OF FIG.
TROUBLE
Does not trip at | Control Trip coil {burned, armature | Replace Fig. 55
all (when & cireuit {cont) | damaged, or galled) Fig. 80-
tripping signal is Fig. 64
supplied) ;
{cont) Terminal and connector Replace

(poor contact or burned)

There is a Mechanism Link (galled) » Fig. 39
tripping sound
but it actuaily

did net trip
Undesirably trip | Machaniem Trip catch (damaged) * Fig. 39
(without & T , :
tripping signal) Contraol Short circuit of the identity and Fig. 34-
cirguit tripping circuit and the correct Fig. 37
power supply circuit.

* |tem Requires Factory Service - Consult Toshiba International Corporation
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REPLACEMENT OF PARTS

Secondary (Control Circuit})
Disconnecis

Contrel Circuit Board Trip Coll

Auxiliary Switch

Cloging Coil

Fig. 885  Component Part Location

AWARNING Use only genuine Toshiba parts. Use of non-Toshiba parts can result In severe
injury, death, and property damage. Only gualified personnel should replace parts within this clrcult

breaker.
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REPLACEMENT OF AUXILIARY SWITCH

A WARNING Do not replace the Auxiliary

Switch with the clrcult breaker inm the
Connected or Test Position. Turn off and lock
out Main and Control Circuit Power before
serviging.

AWARNING| confirm that the circult

breaker indicators show "DISCHARGED"
{white) and "OPEN" (green) before servicing.

Tools Required: Ohm meter
Phillipe Screwdriver

PROCEDURE:

i3] Before beginning replacement, confirm
the number of contacts on the
replacement auxlliary switch are correct

{5 NO, 5 NC).

2) Remove the front cover of the circuit
breaker.

3 Disconnact the link from the main shaft

of the operating mechanism by
ramoving the screw (Fig. 56).

4) Remove the four screws which attach
the auxiliary switch to the circuit
breaker {Fig. B7).

B) Remove wires connected to ths
auxlliary switch. Fig. 56  Disconnect the Link

NOQTE: Mark the auxiliary switch terminal
numbers on the wire terminals to
prevent mis-wiring.

B) Re-attach the wires to the new auxiliary
switch.

NOTE: When rotated to the proper position,
the auxiliary terminal numbers
(1,2,5,6...) will be on the front side.

7 Mount the switch in the circuit breaker
and tighten the four screws that hold
tha switch in place.

8) Connect the link to the main shaft of
the machanism and tighten the screw
1o secura in place.
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9)

10)

Confirm the continuity of the "NC" (b)
contacts with a tester (Terminals No. 1-
2. b-6, 9-10, 13-14 and 17-18).
Confirm ths non-continuity of the "NO”
{a) contacts with a tester (Terminals
No. 3-4, 7-8, 11-12, 15-16 and 19-20).

Manually charge the closing springs.

4 WARNING Unit containa powaerful

~ springs. Do not place your hands or any part of

your body Inslde the clrcult breaker or near the

mechanism while the springs are CHARGED or
the oirouit breaker is CLOSED.

11}

12)

13)

14)

15)

17)

Manually close the circuit breaker by
pressing the Closing Button.

Confirm the non-continuity of the "NC"
{b} contacts with a tester (Terminals
No. 1-2, 5-6, 9-10, 13-14 and 17-18).
Confirm the continuity of the "NQO" (a)
contacts {Terminal No. 3-4, 7-8, 11-
12, 15-16 and 19-20).

Manually trip the circuit breaker by
pressing the Trip Button.

Confirm that the circuit breaker can be
electrically operatad (Close, Charge and
Trip).

Confirm than no parts or tools are left
in the circuit breaker.

Replaca the front cover (Fig. 58).

Fig. 88  Removed Auxiliary Switch

Fig. 59 Replace Front Cover
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REPLACEMENT OF CLOSING AND TRIP COILS

A WARNING Do not replace the Close or

Trip Coil with the clrcult breaker In the
Connected or Test position. Turn off and lock
out Maln and Control Circuit Power before
servicing.

AWARNING Confirm that tha circuit
breaker indicators show "DISCHARGED"
(white) and "OPEN" (green) before servicing.

Tools Reguired: Ohm meter
Phillips Screwdriver
Sandpaper
PROCEDURE:
NOTE: Replacement of the closs and trip
coil is by the same procedure.

1) Before beginning replacement of the
coil, confirm the resistance and
armature stroke of the new coil is
correct by using Table 6. If a measured
value is different from that listed in the
table, contact Toshiba International
Corp. for assistance,

Table 6. Coil Resistance and Armature Stroke

VOLTAGE |  peoisTANCE | STROKE
{DC)
30 3.780+5%
48/50 7.750£5%
100110 | 27.700:5% 7mm
125 38,500+ 5% +0.5mm
200/220 | 126.20Q+5%
250 187.600+5%
2) Remove the front panel of the circuit
breaker.

3) Remowve the screws holding the coil in
place (Fig. 62).

4) Confirm that there is noe debrls in the
threaded holes of the coil base.

5) Lightly rub off any oxidation film
(Fig. 63) on the terminalg of the coil
and coil base with a fine grit
sandpaper. Do not rub excessively.

Remove Screws

Remove Oxidation Film
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B) Position the new coil on tha base with
the coil end containing the screw head
facing the paddle. Maintain a wipe
measurement of 1-1.5mm (Fig. 64).
Alternate the tightening of the coil
mounting screws until a torque of
20kg-cm {1.4ft-Ib) is reached.

7) Confirm that the coil electrically
operates the circuit breaker.

T @ PP
A WARNING Unlt contains powerful 1-1.6mm -~ =/

springs. Do not place your hands or any part of
your body inside the circuit breaker or near the
mechanism while the springs are CHARGED or
the circuit breaker is CLOSED.

8) Confirm that the coil operates the
circuit breaker by the voltage range in
Table 7. If the circuit breaker does not
operate within the specified range,
contact Toshiba Intarnational

COIL

Fig. 64 Wipa Measurement

Corporation.
Table 7. Coil Voltage Operating Range
RATED CLOSE
VOLTAGE | VOLTAGE | 'hc vOLICE
{DC) RANGE (DC)
24 . 14-28
30 24-36 18-36
48/50 38-56 28-56
100/110 80-124 56-124 P 7
125 100-140 70-140 Flg. 65  Replace Front Covar
2001220 180-248 112-248
250 200-280 140-280

* Not Recommendad by ANSI

8) Confirm that no parts or tools are left
inside the circuit breaksr.

10}  Replace the front cover (Fig. 65).

NOTE: Close -and trip coll of the same
voltage ratings are identical.
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REPLACEMENT OF CONTROL CIRCUIT BOARD

A WARNING Do not replace the Control

Clrcult Board with the circuit breaker In the
Connacted or Test Position. Turn off and lock
out Main and Control Clrcult Power before
servicing.

AWARNING| confirm that the circuit
breaker indicators show "DISCHARGEDR"
{white) and "OPEN" {green) bafora servicing.

Tool Required: Phillins Screwdriver
Procedure;

1 Using Table 8 and Fig. 66 below,
confirm the rated operating voltags of
control circuit board before
replacement.

For information concerning Circuit
Boards other than 3NSAOCD7-A
contact Toshiba International
Corporation.

Table 8, Control Circuit Board Voltage

NOTE:

Page 49

V——

R4 R4

00 000!

i §-

Cirguit Board 3NSADOOT-A
Check Point R3 in Fig. 68
Control Voltage 30 DC 43 DC 100/110 DC 125 DC 2007220 DC 250 DC
Res(i:satanc%yand 100chm 2W | 240o0hm 2W | 750 ohm 2W | Tkohm 2W | 3kohm 2W | 7.5kohm 2W
paci
12t Color Code BROWN RED PURPLE BROWN ORANGE PURPLE
2nd Color Code _BLACK YELLOW GREEN BLACK BLACK GREEN
3rd Color Code BROWN BROWN BROWN RED RED RED
4th Color Code GOLD GOLD GOLD GOLD GOLD GOLD
!
I 7
|

dth color
/ 3rd color
. 2nd color
mm ——— 18t color

DETAIL OF A3

Fig. 88  Contro! Circuit Board
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2) Remove the front cover of the circuit
breaker.
3) Disconnect the wire harness connector

from thea control circuit board socket by
pulling the connector straight out while
depressing the connector tab to unlock
it (Fig. 66).

ACAUTION Turning or rotating
gonne¢tor case or pulling on connector wires
can cause contact failure.

4) Remove the thumbscrew (Fig. 67) and
rotate the retaining spring downward.

e
5) Draw out the Control Circuit Board Fig. 86  Pull Out the Connector

(Fig. B88) and replace it with the new
one,

6) Rotate the retaining spring back into
paosition and tighten the thumbscrew.

7) Push the connector into the control
circuit board socket until locked in
place.

8) Confirm that the circuit breaker
properly operates elactrically.

A WARNING Unit contains powerful
springs. Do not place your hands or any part of

your body inside the circuit breaker or near the
mechanism while the springs are CHARGED or
the circuit breaker is CLOSED.

9) Confirm that the circuit breaker
operates within the voltage ranges of
Table 7 (Pg. 48). If the circuit breaker
does not operate within the specified
range, contact Toshiba International
Corporation.

10} Confirm that no parts or tools are left
ingide the circuit breaker.

11)  Replace the front cover.

raw Out the Control Circuit Card '
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REPLACEMENT OF THE CONTROL CIRCUIT
BOARD FUSE

AWARNING| pp not replace the Control
Circuit Board Fuse with the clrcuit breaker in
the Connected or Tast Positlon. Turn off and
lock out Maln and Control Circuit Powar before
sarvicing.

AWARNING Confirm that tha clrcult
braaker Indicators show "DISCHARGED"
{white} and "OPEN" (red) before servicing.

PROCEDURE:

1) Confirm the rated operating voltage and
rated current of fuse using Table 9
befare the replacement.

Table 9. Fuse Ratings
Operating Voltage Rated Fuse Current
30 vDC 4 Amp
48 VDC 2 Amp
100/110 VDC 1.5 Amp
125 VDC 1.5 Amp
200/220 VDC 3/4 Amp
250 VDC 3/4 Amp

2) Remaove the front cover of the circuit
breaker.

3) Disconnect the wire harness connector
from the control circuit board socket by
pulling the connector straight out while
depressing the connector tab to unlock
it {Flg. 69).

ACAUTION : Turning or rotating
connactor case or pulling on connactor wires
can causa contact fallure,

4) Remove the thumbscrew (Fig. 70),
rotate the retaining spring downward
and draw out the Control Circuit Board
(Fig. 71).

5) Replace the fuse (Fig. 72) and slide the
card back into place.

8} Rotate the retaining spring back into
position and tightern the thumhbscraw.

Draw Out the Control Circuit Card
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7) Push the connector into the control
girquit board socket until locked in
place.

8) Confirm that the circult breaker
properly operates electrically.

AWARNING | . Unit contains powsrful
springs. Do not place your hands or any part of
your body ingide the circult breaker or near the
mechanism while the springs are CHARGED or
the clrcult breaker is CLOSED.

10)  Confirm that no paris or tools are left
inside the circuit breaker.

Fuse Replacement

11)  Replace the front cover. « 7
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Tahle 10. Replacement Parts List for Common Use

SRR S
Outline (Dimensions in mm.) | QTY Qrdering Code No.

NO. i Name of part
-1
250vDC | 4D9A2174G001
1 Clos_ing qnd 2
Trip coil 220/ 4D9A2174G002
200VDC
(. i “‘_\ 125VDC 4D9A2174G003
35U__ =S & M@ i
L 1 ] | 110/ 4D9A2174G004
85— 38— 100VDC
50/ 4D9A2174G005
48VDC
30VDC 4DYA2174G006
24vDC 4D9A2174G007
250VDC | 4DSA2176G001
2 Auxiliary 1
relay unit 220/ ADSA2176G002
5 EW 200VDC
1) | 125VDC | 4D9A2176G003
138 | J | |
! 110/ 4D9A2178G004
Luuatnnn J;; 100vDC
o 1 50/ 4D9A2176G00B
—go—— 40 e
30VDC 4D9A2176G008
3 Auxiliary ,— _
switch _— 1 4DYA2177G004
| 127 =
Secondary | —— et
4 disconnects :13 o ! lds 2 4DYA2178G001
2 | | [EV]
(VCE side) . 165 1~
Secondary T ; ¥
5 disconnects i [ [es 3 4D9A2179G002
{Cell side) s 141 5 eBdsl "
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CONVERSIONS

A "conversion” is the altering of existing switchgear equipment or the components of, including
tha replacement of parts or materials other than the original design.

It is the responsibility of each person engaged in utilizing Toshiba vacuum circuit breaker
components in conversions to detsrmine the suitability of those components for ingorporation in any
particular application based upon the following considerations:

A, The electrical characteristic and design of the system in which the breaker component will
operate.

B. The ratings of the Toshiba breaker component and the original breaker equipment in which it
is to be installed.

C. The design and operation of all safety interiocks incorporated In the Toshiba breaker
component and in the chassis or truck of the original circuit breaker.

D. The design of the cubicles in which the Toshiba breaker component and truck are to be
operated.

E. The design and operation characteristics of all external switches which are to be operated by
the Toshiba breaker component and truck.

In addition, all of the following safety procedures must be satisfied when Toshiba vacuum circuit
breaker components are utilized in the conversions of other equipment:

1. All applicable ANSI, IEEE and NEMA standards must be adhered to. This includes, without
limitation, all standards which pertain to the manufacture, assembly, installation, convarsion,
testing and operation of metal-clad switchgear, power switchgear, metal-clad and station-typs
cubicle switchgear and alternating current-high voltage circuit breakers; and

2. The mechanical and electrical designs and operation of the Toshiba vacuum circuit breaker
component and the original circuit breaker to be converted must be analyzed to utilize the
safest combination of interlocks incorporated in the breaker component and in the truck on
which it is installed - DO NOT REMOVE, DEFEAT, OR BYPASS ANY SAFETY INTERLOCK.

3. Heavy gauge steel (11 gauge or heavier) must be used in all covers and barriers 1o envelop
the unused space above and around the Toshiba vaguum circuit breaker component which
was formerly occupied by the original breaker. These covers and barriers must be properly
grounded, braced and affixed and must enclose the unused space as required by ANSI.

4. The ratings specified in the Toshiba vacuum circuit breaker component nameplate or system
accessories such as surge suppressors or lighting arresters, etc., must never be exceeded. A
short circuit analysis should be performed to insure equipment is appropriate for the available
fault current.

5. All mechanically operated external switches installed on the original circuit breaker and in the
cubicles in which it was used should be replaced with mechanically operated switches
supplied by Toshiba International Corporation or by slectronically operated axternal switches.
The Toshiba vacuum circuit breaker component and the breaker truck on which it is installed
must be properly aligned, adjusted and tested. Such alignment, adjustment and tests should
be performed in the cubicles in which the Toshiba vacuum circuit breaker and breaker truck
will be operated to make certain that:
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(a) The breaker truck’s components and all of the safety interlocks on the truck and the
Toshiba vacuum circuit breaker component functions properly as originally designed;

and

{b) The opening and closing of the Toshiba vacuum circuit breaker componert results in
proper operation of all external switches installed on the breaker companent, truck and
cubicle; and

{c) The operation of external switches and mechanical interfocks does not affect the
opening and closing of the Toshiba vacuum circuit breaker component. Breakar opening
and closing timas must be in accordance with the epecifications described in thig
manual (Pg. 20 ).

6. Toshiba vacuum circuit breakers must be operated only in accordance with the written
instructions contained in this manual.

AWARNING| Egilure to comply with these safety procedures can cause fire and explosion,
resulting In severe injury, death and proparty damaga.

AUTOMATIC SPRING DISCHARGE

Automatic Spring Discharge is the discharging of the closing spring without first closing the circuit
breaker. The Toshiba circuit breakers in this manual are designed and intended for only Manual Spring
Discharge, and only by the following procedure.

1) Disconnect the control circuit power.

2) Depress the "Trip Button” (red), followed by the "Closing Button™ (green) and then depress
the "Trip Button" (red) once again.

If the circuit breaker that is being converted utilizes the automatic spring discharge to discharge the
closing spring upon, either the insertion or withdrawal of the circuit breaker into or out of the cell,
the Disconnect Position, the Test Position or the Connected Position, it is recommended that the
design of the circuit breaker truck and cell be modified in @ manner that will reguire Manual Spring
Discharge only.

I Automatic Spring Discharge cannot be avoided, the followling Is strongly recommendead:
(a) A counter be installed to monitor the number of Automatic Spring Discharge oparations; or

A record be meintained as to the number of Automatic Spring Discharge operations that have
been perfoermed; and

{b) Maintenance should be performed on the closing spring charging gears after every 100
Automatic Spring Discharge operations.

Note: Failure to perform maintenance on the closing spring charging gears can result in the inability
to charge the closing springs. This will render the circuit breaker inoperable (unable to closa).

Maintenance of the closing spring charging gears should be performed only by Toshiba International
Corporation only. Consult Toshiba international Corporation for further information.
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VMD

The VMD (Vacuum Circuit Breaker Monitoring Device) is a device used to monitor the circuit braaksr
during a closing operation initiatad by an electrical signal and will trip the circuit breaker open should
a slow or incomplete closing operation occur. This safety device should ba Installed on any Toshiba
circult breaker utilized In a conversion that uses the main opening-closing shaft for any purposes
other than the normal open-closa operation or the operation of a Toshiba MOC.

AWARNING| p, not overload the circuit breaker oparating mechanism. Slow or incomplete closing
of the circuit breaker can cause fire and explosion, resulting in severa injury, death and property
damaga.

The VMD monitors the performance of the circuit breaker during the closing operation from an
electrical signal. If the circuit breaker fails to closs within 100msec after an electrical closing signal
has been sent, the VMD will send an electrical signal to a secondary trip coil. This coil will trip the
circuit breaker open at any physical point of the closing operation and release any energy storad in
the closing springs, thus raducing the chances of a serious electrical failure.

Once the VMD has performed a tripping operation, it will cut the control circuit power to the charging
motor thus preventing the closing springs from being recharged. This will render the circuit breaker
temporarily inoperable. The VMD will reset automatically only after the control eircuit power has baen
interrupted.

An indicating light that protrudes slightly through the circuit breaker front cover will be illuminated
if the VMD has performed a tripping operation.

Should the VMD trip the circuit breaker open, the circuit breaker must he removed from service and
a thorough inspection made to determine the cause of the slow or incomplete closing of the circuit
breaker. The cause of the slow or incomplete closing must be correctad before placing the circuit
breaker back in service.

Do not reset the VMD or attempt circuit breaker operation until the cause of slow

or incomplete closing has been determined and corrected. Fallure to do so can cause fire and
explosion, resulting in severe injury, death and proparty damage.

Refer to the VMD manual GF077680 for more information regarding operation and maintenance.
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WARRANTY AND LIMITATION OF LIABILITY

Toshiba International Corporation {"Company") warrants that all equipment and parts described herein
will be free from defects in materials and workmanship. THIS WARRANTY WILL EXPIRE EIGHTEEN
(18) MONTHS AFTER THE DATE ON WHICH SUCH EQUIPMENT AND PARTS (EXCLUDING
REPAIRED OR REPLACEMENT EQUIPMENT AND PARTS FURNISHED PURSUANT TO THIS
WARRANTY) ARE SHIPPED BY THE COMPANY TO THE INITIAL PURCHASER OR TWELVE (12)
MONTHS AFTER SUCH EQUIPMENT AND PARTS (EXCLUDING REPAIRED OR REPLACEMENT
EQUIPMENT AND PARTS FURNISHED PURSUANT TO THIS WARRANTY) ARE FIRST PLACED IN
OPERATION, WHICHEVER PERIOD FIRST EXPIRES.

The Company will, at its option, repair or replace any such squipmant or part which is defective
under the terms of the foregoing warranty, free of charge; provided the purchaser (1) promptly
notifies the Company in writing of such defect, and (2) furnishes the Company satisfactory proof
thereof, and (3) establishes that the equipment or part has been properly installed, maintained and
operated within the limits of rated capacity and normal usage and in accordance with this manual,
and (4) if requested by the Company, returns the defective equipment or part to the Company and
pays all expanses incurred in connection with such return. The repaired or replacement equipment
or part will be deliverad, free of charge, to the purchaser F.0.B. the Company’s warehouse or, at the
Company’s option, F.Q.B. a Company authorized service shop, not loaded on truek or other carrier.
The purchaser will pay the costs applicable to the equipment or part following such delivery,
including, without fimitation, ail handling, transportation, assembly, insurance, testing and inspection
charges.

THE FOREGOING OBLIGATION TO REPAIR OR REPLACE EQUIPMENT AND PARTS SHALL BE THE
SOLE AND EXCLUSIVE REMEDY OF THE PURCHASER, ITS CUSTOMERS AND USERS OF THE
EQUIPMENT AND PARTS FOR BREACH OF THE FOREGOING WARRANTY. THE COMPANY SHALL
HAVE NO OBLIGATIONS TO DISASSEMBLE ANY EQUIPMENT OR PART WHICH IS DEFECTIVE
WITHIN THE TERMS OF THE ABOVE WARRANTY OR TO INSTALL ANY REPAIRED OR
REPLACEMENT PART OR EQUIPMENT OR TO PAY ANY COSTS INCURRED IN CONNECTION WITH
SUCH DISASSEMBLY OR INSTALLATION. THE COMPANY, TOSHIBA CORPORATION AND THEIR
SUPPLIERS AND SUBCONTRACTORS HEREBY DISCLAIM ALL OTHER EXPRESS, STATUTORY AND
IMPLIED WARRANTIES, INGLUDING, WITHOUT LIMITATION, ALL EXPRESS, STATUTORY AND
WARRANTIES APPLICAB R REPLACED EQUIPMEN
FURNIS THE FOREGOING WARR PLIED WARRANTIES OF

MERCHANTABILITY.

The total liability of the Company, Toshiba Corporation and their suppliers and subcontractors for any
loss, damage or claim, whather in contract, tort {including negligence and liability without fault), or
otherwiss, arising out of, connected with or resulting from the equipment and parts described in this
manual or the parformance or breach of any contract for the sale or supply of such equipmant and
parts, or from the design, manufacture, sale, delivery, resale, installation, technica] direction or
supervision of installation, inspection, testing, repair, replacement, operation, maintenance or use of
any such equipment or part or any service relating thereto furnished by the Company shall not in any
event exceed the price allocable to the equipment, part or service which gives rise to the claim, loss
or damage. In no event, whether as a result of breach of contract or warranty, alleged negligence,
liability without fault, or otherwise, shall the Company, Teshiba Corporation or their suppliers or
subcontractors be liable for spsecial or consequential damages, including, without limitation, loss of
profits or revenue, loss of use of the equipment described herein or any associated equipment, cost
of capital, cost of substitute equipment or parts, facilities or services, down-time costs, labor costs
or claims of customers of the purchaser for such damages.



