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CAUTION

The circuit breakers described in this book
are designed and tested to operate withinp
thelir naomeplate ratings. Operation outside of
these ratings may cause the equipment to fail,

resulting in bodily injury and property damage,

All Safety Codes, Safety Standards and/or
Regulations as they may be applied to this

tvype of equipment must be strictly adhered to.
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SECTION 4 - INTRODUCTION

The purpose of this book ls to provide instructions for unpack-
ing, storage, installation, operation and maintenance of Type VCP-W,
Vacuum Circuit Breakers. They are horizontal drawout type removabls
interrupting clements for use in VC~W Metal-Clad Switchgear to
provide reliable control and protection for medium veltage electrical
equipment and circuits, VCP-W breakers are designed for ease of han-
dling, reliable performance and eanse of maintenance. Like ratings
are interchangenble with ench other,

Satisfactory performance of these breakers is contingent upon
proper application, correct installation and ndequate maintenance,
It is strongly recommended this instruction book be carefully read
and followed in order to obtain optimum performance for long useful
life of the circvit breakers.

TYPE VCP~W BREAKERS ARE PROTECTIVE DEVICES. AS SUCH, THEY ARE
HAXIMUM RATED DEVICES. THEREFORE, THEY SHOULD NOT UNDER ANY
CIRCUMSTANCES BRE APPLIED OUTSIDE THEIR NAMEPLATE RATINGS.

1.4 The available VCP~W breakers and their weights are listed in the
table below:!

D 000 L M i (T e e e i S0M8  S  SP M e e h S et P o . PP W) e . S VS e S e Polls S S — ————— et —

i i Current | i ¢ Current | i
i Type of { Ruting | i Type of { Rating | :
i Breaker i Amps ! Lbs. | Breaker i Amps ] Lbs, |
v SOVCP-wW2S50 | 1200 1 350 i LiSOVCP-WSO00 31200 : 350 ¢
: i 2009 i 440 ! { 2000 ' 410 |
i 7S5VCP-UWS00 ! 41200 i 375 i 1SO0VCP-UW?7%0 | 1200 ! 350
' ) i 2000 1 4190 ' i 2000 i 440 !
_____ e

All 'possible contingencies which may arise during
installation, operation, or maintenance, and all details
and variations of this equipment do not purport to be
tovered by these instructions. If further information is
desired by purchaser regarding his particular installation,
operation or maintenance of his equipment, the local
Westingheuse Electric Corporation representntive should be
contacted.
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Contact Loading Springs
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SECTION 2 - SAFE PRACTICES

Type VCP-W breakers are equipped with high speed, high enerqgy
vpernting mechanisms, They are designed with several buvilt-in inter-
locks and safety features to provide safe and proper operating
sequences. To ensure safety of personnel associated with installa-
tion, operation and maintenance of these breankers, the following
recommendations should be censidered:

DOnly qualified persons, as defined in the Nationanl Electric
Safety Code, who are familiar with the installation and maintenance
ance of medium voltage circuvits and equipment should be permitted to
work on these breakars,

Read these instructions carefully before attempting any instal-
lation, operation or maintenance of these circuit breakers.

o DO NOT work on an energized breaker,

o DO NOT work on a breanker with the secondary test coupler
engnaged.

o DO NOT work on a closed brenker or a breaker with closing
springs charged.

6 DO NOT USE o circuvit breaker by itself as the sole means
of isolating a high voltage circuvit. For the safety of
personnel performing maintenance operations on the breaker
or connected equipment, all components should be discon-~
nected by means of a visible break, and securely grounded.

o DO NOT leave breaker in an intermediate position in o cell.
Always have the breaker either in the test or connected
position.

0 Always remove the spring charging handle from the breaker
af ter charging the springs,

o Always vse extreme care when rolling out and handling
the breagker on extension rails,

o Breakers are equipped with safety interlocks, DO NOT defeat
them. This may result in bodily injury or equipment damage.
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SECTION 3 - RECEIVING, HANDLING AND STORING

Type VCP-W circuit breakers are subjected to complete factory
produvction tests and inspection before being packed. They are ship—
ped in packages designed to provide maximum protection to the equip-
ment during shipment and storage and at the same time to provide con-
venient handling. Accessories such as the spring charging handle,

levering crank, etc, are shipped separately with the swWwitchgear
assembly,

3.1 RECEIVING

Upon receipt of the equipment, inspect the crates for any signs
of damage or rough handling. Open the crates carefully to avoid any
damage to the contents. Use a nail puller rather than a crow bar.

When opening the crates, be careful that any loose items or
hardware are not discarded with the packing material. Check the con-
tents of each package against the packing list.

Examine the breaker for any signs of shipping damage such as
broken, missing or loose hardware, damaged or deformed insulation and
other components, File claims immediately with the carrier if damage
or loss is detected and notify the nearest Westinghouse Sales Office.

Until the breaker is ready to be delivered to the switchgear
site for installation, DO NOT remove the wooden crate. If the
breaker is to be placed in storage, maximum protection can be at-
tained by keeping it in its crate.

TOOLS AND ACCESSORIES

The following tools and accessories used with VCP-W breakers are
shipped with VC~W switchgear - one per order. See Figure 3.2,

Maintenance Tool: Used to charge closing springs manvally and
lift the shutter in breaker compartment.

Lifting Yoke: Used to lift the breaker.

Levering Crank: Used to crank the breaker between Test and
Connected positions.

Te%t Jumper: Used to operate the breaker electrically as it
rests on the extended rails outside the breaker compartment or on
the transport dolly. This jumper connects the breaker secondary
digconnects to the compartment secondary disconnects,

Primary disconnect pliers, Used to install and remove primary
disconnects.

!
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Front Panel

Emergency Charge Handle Opening
Spring Charged/Discharged Indicator
Name Plate

Lift/Pull Handle

Manual Trip Button

Manual Close Button
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. Extension Rail Interlock

. Open-Closed Indicator (Red-Open — Green-Closed)
. Operation Counter

. Mechanism Enclosure

. Lift Yoke Opening

. Primary Disconnect

. Phase Barrier

. Ground Contact

Fig. 3.1 Exrernal View of the VCP-W Breaker
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The following atccessories are optional:

Test Cabinet: Used to provide power to cperate the breaker out-
sicle its compartment,

Portable Il.ifter: Used to lift the breaker from or to the ex-
tended rails of the bresker compartment,

3.2 HANDLING

Type VCP~W breaker shipping containers are designed to¢ be hand-
led either by use of a rope sling and an overhead lifting device or
by fork lift truck. 1If containers must be skidded for any distance
it is preferable to vuse roller conveyors or individual pipe roliers.

Once the breakers have been inspected for shipping damage, it is

best to return them to their original shipping crates until they are
ready to be installed in the Metal-Clad Switchgear.

The breaker is secured to the crate by banding straps, When it
is ready for installation, remove these straps. A lifting yoke is
provided for each order. Position this lifting yoke on the top of
the breaker and insert lifters inte the breaker side openings with
the lifting hole towards the interrupters., It is recommended tha?t
the portable lifter (optionally provided) be vsed to lift the
breaker. The crate should be raised on 2 x 4 or 4 x 4 blocks te per-
mit the breaker lifting device legs to run underneath the crate, If
the portable lifter is not available, any lifter may be used provided
that it is rated for at least 1000 1lbs.

3.3 STORAGE

If the circuit breaker is to be placed in storage, maximum
protection can be attained by keeping it in the original wooden
crate, Before placing it in sterage, checks should be made to make

sure that the breaker is free from shipping damage and in satisfac-
tory operating conditioen.

The breaker is shipped with its contacts open and clesing
springs discharged. The indicators on the front panel shouwld confirm
this., Insert the spring charging handle in the opening near center
right. Charge the closing springs by pumping the hardle uvp and down
about 36 times until crisp metallic “click" is heard. This indicates
that the closing springs are charged and is shown by the closing
spring “charged” (yellow) indicator. Remove the spring operating
handle. Operate the "push—to-close" button, The breaker will close
as shown by the breaker contacts "closed"” (red) indicator. Operate
the “push~to-open" button. The breaker will trip as shown by the
breaker contacts "open® (green) indicater. After completing this

initial check, leave the closing springs "discharged" and breaker
contacts "open”,

Ovtdoor storage is not recommended, If unavoidable, the outdeor
location must be well drained and a temporary shelter from sun, rain,
snow, corrosive fumes, dust, dirt, falling objects, excessive mois-
ture, etc. must be provided. Containers shovld be arranged to permit
free circulation of air on all sides and temporary heaters should be



+ permit free circvlation of air on all sides and temporary henaters
should be vused to minimize condensation, Moisture can cause rusting
of metal parts and deterioration of high voltnge insulation, A heat
level of opproximaotely 400 watts for each 100 cubic feet of volume isc
recommended with the heaters distributed vniformly throughout the
strvcture near the floor. If the circuit breakers are stacked for
storage, the stacks shouvld be limited to two high.

Indoor storage should be in a building with sufficient heat and
circulation to prevent condensation. If the building is not heated,

the same general rule for heat ns for ocutdoor storage should be
applied.

10



4.1

SECTION 4 - INSTALLATION

INITIAL INSPECTIGN AND OPERATION

Before attempting to put the brenker in service, it should be

carefully examined and cperated manuglly and electrically,

Examine breaker for loose or obviously dnmnged parts,

4,2

4.3

4.5

Perform manual operations chetk. Place the the maintenance
handle into the manuval charging opening and charge the closing
spring with about 36 up and down strokes of the handle. When
charging is complete, the closing crank goes over center with
with an avdible "eclick” and the springs Charged/ Discharged in-
dicator shows “charged",

RemMove the maintenance hnndle.

‘Close and trip the breaker several times,

Check Vacuvum Interrupter Integrity Using a dry lint-free cloth
or a paper towel, clean all the insvlating surfaces of the pole
units. Condvct a vacuvum interrupter integrity check as
described in the mnintenance Section, 6.4,

Check breaker primary and secondary insulation per Section &.6&.

Check Contact Erosion Indicator Manually tharge the closing
springs and close the breaker. View the vacuum interrupter
moving stems from the rear of breaker, The erosion mark should

be visible on each vacvum interrupter moving stem as described
in Section 6.5,

Check Primary Circuvit Resistance Check the primary circuit
resistance as described in the Maintenace Section 6.8. The
resistance shovld not exceed the values specified. Record the
values obtained for future reference,.

Compare the breaker nameplate information with switchgear draw-
ings for compatribility. Breaker and compartment code Plates do
match power ratings. However, they do not match control

vol tages,

Perform electrical operantions check,

After going through the above steps, the breaker is now ready 1o
be opernted electrically. It is preferred that this check be
made in the test position of breaker compartment,

CAUTION

WHILE CHECKS ARE PERFORMED IN THE BREAKER COMPARTMENT, CARE MUST
BE EXERCISED TO MAKE CERTAIN THAT PRIMARY CIRCUIT IS NOT
ENERGIZED.

a. huke certain that levering nut is all the way up front into
Test position

} 14 .
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1. Breaker Wheel 6. Trip Floor Tripper

2. Ground Contact 7. Code Plates
3. Secondary Disconnect 8. MOC Operator
4. Close Floor Tripper 9. TOC Operator

5. Levering Latch

Fig. 4.1 VCP-W Breaker Showing Interface Components
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. Extension Rail Interlock

. Ground Contact

. Bkr. Position/Levering Interlock

. Secondary Disconnect

. Levering Screw

Levering Nut

Levering Socket Engagement Interlock (Slider)
Breaker Connected Position Indicator Opening
Breaker Contact Status Interlock

VPN LA WS

10.
11.
1.
13
14,
15.
16.
1,
18.

MOC Operator

TOC Operator & Switch
Shutter Operator (Manual)
MOC Switch Cover
Extension Rail Guide

Code Plate Mounting Bracket
Padlock Openings

Picture Frame

Left Fixed Rail

Fig. 4.2 VC-W Switchgear Breaker Compartment
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Engage extension rails with the fixed rails.
Lond the breaker on extension rails carefully,

Push the breaker inte the compartment Test position as con-
firmed by a crisp metalic sound of the breaker levering latch
engaging the levering nut, Remove the extension rails,

Pull secondary disconnect cage forward as far as possible 1o
engnge with breaker secondnries. As soon as control power is
available, the motor will start charging the closing springs,

Close and trip the Breanker several times to verify crisp
closing and tripping operations.

e: If control power is not avanilable in the Breaker compart-
ment, electrical operations check may be performed ovt-

cide on extension ralls or on the floor with test caobinet
or test jumper.,

aker/Compartment Interface Check. Check for correct cpera-

tion of the following interlocks.

()

(h)

(c)

(i)

(e)

(f>

And

(h)

(i)

¢j)

Te trip the breaker (if it is clesed) os levering crank is
engaged to move the breaker to or from the Test position.

To prevent engaging the levering crank and moving the
breaker from Connected position unless the breaker is open.

To trip, close, and trip the breaker if the breaker is
closed and the springs are charged, as it is moved from Test

position to extension rails or from extension rails to Test
position,

To prevent the breaoker from latching into the Test position

vnless matching code plates are on the breaker and in the
enclosure.

To prevent breaker from being withdrown from enclosuvre if
the extension rails are not in position,

To prevent the breoker from closing between the Connected
and Test positions.

" To prevent the brenker from closing automaticnlly when moved
from Test to Connected position,

correct operation of: b

The MOC switches in test and connected position aos the
nechanism operntes to open and close the breaker,
1‘

' TAOC switch by the movement of the breaker to Connected
position,

'Primary Stabs Isolating Shutter without any interference.

14



As Eelow:

o

Engage the levering—-in handle, The breaker shall automati—
cally trip and MOC switches shall operate. (If the breaker

Compartment is equipped with MOC switches that are required
to operate in Test position,

Lever the breaker towards Connected position. As it ap-~
proaches Connected position, shutters shall open freely.
Breaker s movement inte Connected position is indicated by

red flag in front of the levering device. TOC switch shall
operate. Remove the levering crank.

Close the breaker., MOC switches shall operate and the clas-
ing springs shall become charged.

Attempt to engage the levering crank. The slider canhnot be
pushed far enough to be able to engage levering crank. Trip
the breaker and lever it out approximately halfway towards
Test position,

Attempt to clese the breaker by pushing the “"push to close"
button on the breaker. The breaker shall operate “trip
free." Lever the breaker into Test position. Close the
breaker and charge the closing springs.

Remove the extension rails., Disengage the levering latch by
lifting the handle on the breaker and try to pull the
breaker out. The breaker shall not move out more than two
inches beyond Test position. Push the breaker to Test posi-
tion, Add extension rails. Disengage the levering latch
again and pull the breaker out, The breaker shall trip,

Close, and trip as it comes out on the extention rails from
Test position.

Correct operation indicates that the breaker is ready for
installation.

CAUTION

BEFORE ENERGIZING THE PRIMARY CIRCUIT MAKE CERTAIN THAT
ALL DOORS ARE CLOSED,



SECTION S - DESCRIPTION AND OPERATION

Westinghouse type VCP-W breakers are horizontal draw ocut vacuum
circuit breakers. They nre desiqned for uvse in VC-W Metal-[Clad
switchgear compartments. Most ratings can be stacked two high in a
vertical section which results in considerable savinags in floor
spnce. They use vacuum interrupters to clese and open the primary
circuit. The mechanism is front mounted spring stored energy type
which not only aoids personnel safety but also provides ense of in-—
spection and accessibility for servicing. The same basic mechanism
is vsed for all ratings. Thus a mMinimum investment in spare parts is
required. Due to the inherent long life characteristics of the
vacuum interrupters aond a highly reliable spring stored energy type
mechanism, type VCP-W circuit breakers provide long trouble free ser-
vice with minimum maintenance,

5.1 INTERRUPTER ASSEMBLY

The vaocvum interrupter is mounted vertically and is supported
from the fixed stem clamped to the top conduvctoer. Current transfer
from the fixed and moving stems of the interrvpter are through n
vnique Westinghouse patented clamped joint. This design nnt only
eliminates any need for lubrication and maintenance as required in
typicol sliding joints but also assures a relinble low resistance
joint. Multiple finger type primary disconnecting contacts at the
ends of the top and bottom conductors provide means for connecting

and disconnecting the breaker to the primary stabs in the switchgear
compartment.

.

A vacuum interpruvpter erosion indicator is located on the moving

stem of the interrupter, It is visible when breaker is withdrawn and
viewed from the rear of the breaker.

S.1.1 VACUUM INTERRUPTER

The Type VCP-W brenker for VC-W Metal-Clad switchgear vtilizes
vacuuvm interrupters for interruption and switching functions, Vacuum
interrvption offers the advantages of enclosed interrupters, small
size and weight, short interrupting time, long life, reduced main-
tenance and environmental compatibility (low noise, no arc by-
products, and minimum mechanical shock).

Arc interruption is simple and fast, In the closed position,
current flows thru the interrupter. When the contacts are opened, an
arc is drawn between the contnct surfaces, It is rapidly moved
around the slotted contact surfaces by self~induced magnetic effects
which prevent gross contact erosion and the formation of hot spots on
the surfaces. The arc burns in an ionized metal vapor which con-

tinually' leaves the contact arsao and condenses on the surrounding
metal shield, )

At current zero the arc extinguishes; vapor preduction ceases,
Very rapdid dispersion, cooling, recombination, and deionization of
the netug vapor plaosma together with the fast condensation of metal
vapor prgducts cavse the vacuvum to be quickly restored. Hence the

opened contacts withstand the transient recovery voltage,
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Fig. 5.1 Vacuum Interrupter Showing Contact Erosion Indicator




2.1.2 CONTACT EROSION INDICATOR

The purpose of the Contact Erosion Indicator is to determine the

erosion of the contncts. When contact erosion reaches 4/8 inch, the
interrupter assemblv mMust be replaced. The contact erosion indicator
ie= o mark located on the moving stem of the interrupter, See Fig,
S.1.

In order to determine if the contncts have eroded to the extent
that the interrupter must be replaced, close the brenker and observe
the erosion mark placed on each vacyum interrupter moving stem from
the rear. If the mark on the vacvum interrupter stem is visible. the
interrupter is ok, If the mark is no longer visible, the interrupter
nssembly must be replaced.

$.1.3 WIPE AND STROKE

Wipe 1ls a measure of (i) force to hold vacuvum interrupter con-
tacts closed and (2) energy to hammer the contacts open With suffi-
cient speed for snfe and clean interruption,

Stroke is the oap between fixed and moving contacts of vacuum
interrupter with the brenaker open.

Circuvit breaker mechanism provides fixed amount of motion to the
operating rods. First portion of the motion is used to close the
centacts (i.e. stroke) and the remainder is uvsed to further compress
preleaded spring. This additional compression is called wipe. Wipe
and stroke are thus related to ench other, As the stroke increases
due to erosiecn of coentacts, the wipe decreases. Grent deal ef effort
and ingenuity has been spent in design of Type VCP-W brenkers in or-
der to eliminate any need for field adjustment of wipe or stroke,.
Thus, there is no provision for adjustments. Type VCP~W brenkers are
designed to operate satisfactorily with wipe and stroke ranges given
in table below! '

Syt Sy it T T T S —— T L TAS mbry P = P S - e S W O S S ————— vt

i LSOVECPWS00/1200 Amp v 15716 to /2 1 11/32 to 9716 |
i SOVCPW2S0/1200 amp i 14716 to 174 i
1 ASOVCPW2S0/1200 Amp : " d " :

Mt e A i T e $ ke Ty — —— M ——y ot T i o e b | s i it s e e e e e —— —

i t . s o P T S S Ui e e A S S oy b e T S B S T B N S S S S b ———— . — it ek e vy W v
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5.1.4 PHASE BARRIERS

Interphaose bonrriers on nll VCP-W brenkers are flat sheets of in-
svtlation attached to the breaker, See Figure 3.4, All VCP-W
breakers have two barrier sheets; one on each side. Some breakers,
depending on rating, have two additional barrier sheets between the
pole units,

CAUTION: The breaker should not be plrced in its compartment unless
the interphase barrier sheets are in place.

5.2 STORED ENERGY MECHANISM

The spring stored energy operating mechanism is arranged verti-
cally in the front of the breaker. It includes all the elements for
storing the energy, closing and tripping of the breaker, manval and
electrical controls, and interlocks. Manval controls are all in the
front and readily accessible. The vacuum interrupter assemblies are
mounted on insulatoers on the rear of the mechanism assembly. Motion
to clese and open the interrupter contacts is provided thru operating
rods connecting the mechanism pole shaft to the bell cranks of the
interrupter mssemblies,

The mechanism is mechanically trip free. Normal operation is to
charge the closing spring electrically by means of the spring charg-
ing motor and then to close the breaker electrically by energizing
the spring release coil. Tripping is accomplished by energizing the
trip coil. For maointenance purposes the closing springs can be
charged manvally and the breaker can be closed and tripped by pushing
the Push to Close button and the Push to Open button on the front
panel.,

CAUTION: WHEN CONTROL POWER IS NOT AVAILAERLE FOR CLOSING, IT MAY
ALSO NOT BE AVAILABLE FOR TRIPPING. AN EVALUATION OF THE HAZARDS
RELATED TO LACK OF TRIPPING POWER MUST RE MADE BY THE OPERATOR EREFORE
CLOSING A CIRCUIT BREAKER UNDER THESE CONDITIONS. (PROTECTIVE RELAYS
MAY OPERATE TO ENERGIZE THE TRIP CIRCUIT, BUT BREAKER WILL NOT TRIP
DUE TO LACK OF TRIPPING POWER,)

S.2.1 OPERATION OF STORED ENERGY MECHANISHM

Tha mechanism stores the clesing energy by charging the closing
springs and applies the released energy to close the breaker, charge
the contact loading springs and reset spring. The mechanism may rest
in any one of the four positions shown in Figure 5.3 os follows:

a. BHBreaker open, closing springs discharged.
b. Hreaker open, cleosing springs charged,

€. BHreaker closed, closing springs discharged.
d. Freaker closed, closing springs charged.

{9
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1. L.H. Closing Spring 8. Position Switch
2. Anti-Pump Relay 9. Charging Motor
3. Auxiliary Switch 10. Charging Pawl
4. Motor Cutoff Switch 11. Ratchet Wheel
5. Closing Cam 12. R.H. Closing Spring
6. Spring Release (Close Coil) Assembly 13. Reset Opening Spring
7. Shunt Trip Assembly
Fig. 5.2 VPC-W Breaker — Front Panel Removed
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1. Pole Shaft 7. Can Shaft

2. Main Link 8. Closing Can

3. Banana Link 9. Operating Rod

4. Trip Latch 10. Hain Link Reller
9. Shunt Trip Lever 11. Trip Bar "D" Shaft

6. Shunt Trip Coil

FIG.. 5.3afireaker Open & Closing FIG. 5.3b preaker Open & Closing
Spring not Charged Spring Charged

~

7 5. & Closin
FIG. 5.3c Breaker Clesed & Closing FI1G.5.3d g”:;:;"cg:::‘:dd 9
Spring not Charged P

FIG. 5.3 Closing Can &
Trip Linkage
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Breaker Open, Spring Discharged

Pole Shaft

int1 Close
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FIG. 5.4 Charging Schematic
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S.2.2 CLOSING SPRING CHARGING

Fioure S.4 shows schematic views of the spring charging parts of
the stored energy mechanism.

The major component of the mechanism is n cam shaft nssembly
which consists of a hex shaft to which are attached two clesing
spring cranks {one on each end) and the Closing cam, drive plates and
n free—wheeling ratchet wheel,

The ratchet wheel is actuated by an oscillating mechanism driven
by an electric motor. As the ratchet wheel rotates, it pushes the

drive plates which in turn rotate the tlosing spring cranks and the
closing cam with it,

The closing spring cranks have spring ends connected to them
which are in turn coupled to the closing springs. As the cranks
rotate, the closing springs get charged.

When the closing springs are completely charged, the spring
cranks go over dead center and the closing stop roller comes against
the spring release latch. The closing Springs are now held in fully
charged position.

5.2.3 CLOSING OPERATION

Figure 5.3 shows the positions of the closing cam and tripping
linkage. Note that in Fig. S.3a in which the breaker is open and the
closing springs are discharged, the trip "D" shaft and the trip latch
are in the unlatched position., When the closing springs get fully

charged, the trip latch snaps into the fully reset or latched posi-
tion as in Fig. S.3b,

The closing springs can be released to close the breaker by
moving the spring release latch out of the way., This is done
electrically or manvally by depressing the spring relense lever which
turns the spring release latch out of the way of the closing stop
roller, The force of the closing springs rotates the cam shaft thru
the springs cranks. The closing tam being attached to the cam shaft
also rotates causing the breaker to close.

In Figure S.3c the linkage is shown with the breaker in the
tlosed position before the closing springs have been rechnrged.
Rotatien of the clesing cam pushes the main link roller so as to
rotate the pole shaft of the breaker and close the contncts, This is
nade possible by the trip "D" shaft preventing the trip latch from
turning and thus preventing collapse of main link and remiaining link.

Figure 5.3d shows the brenker in the closed position after the
<losing springs have been racharged. Note that the spring charging
rotates closing cam by one half turn with no change in other linkage,
The cam for this position of the travel is cylindrical and cavses no
further movement on the main link roller.



S5.2.,4 TRIPPING OPERATION

When the trip "D" shaft is turned either by trip button or irip
coil, nll links return toe the original "open" condition shown in Fig.
S.3a.

5.2.5 TRIP FREE OPERATION

When the trip "D" shaft is mnintained upset manually, any at-
tempt to close the breaker ends uvp in discharge of closing springs
Wwithout any movement of pole shaft or vacuum interrupter stem,

S.3 CONTROL SCHEME

There are two basic control schemes for type VCP-W breakers -
ene for DC control and one for AC control. See Fig. S$.5. There Moy
be different control voltages or more than one tripping element, but
the principal mode of operation is ns follows:

As soon as the secondary disconnects make up, the spring chorg-
ing mMotor nutomatically starts charging the closing springs provided
the control power is available., When the springs are charged, the
motor cut off switch turns the motor off. The breaker may be closed
by making up control switch clese (CS/C) contact. Avutomatically upeon
closing of the breaker, the motor starts charging the closing
springs. The breaker may be tripped any time by making vp control
s“Wwitch trip (CS5/T) contacts. Note the poesition switch contact in
spring release circuit in the scheme., This contact remains made
while the breaker 1§ being levered between test and Connected pos.i-
tion. Consequently it prevents the breaker from closing gutomaotical-
1y even though control switch close contact may have been made while
the brenker is levered to Connected position.

$.3.1 SECONDARY DISCONNECTS

The breaker control wiring is arranged for draowout connecting by
a 25 peint male plug arranged to connect to a corresponding female
plug mounted in the switchgear compartment. The breaker plug is
mounted on the left side under the bottom pan of the mechanism and it
is fixed in that pesition. The female plug in the compartment is
nounted on a movable carringe. See Figures 4.1 and 4,2, The seconp-
dary disconnects will engage nutomaticanlly as the breaker is levered
into the Connected position,

To engage the secondary contacts while the breaker is in Tegct

pesition, pull the carriage all the uay towards the front. Thics will
latch the contacts. To disengage, simply push the carriage to the
rear,



a

9

AAII._.T..IIwIIIVV

AAIIIl TIIIVV

PR

£

NOT AVAILABLE WHEN

SECOND TRIP COIL

b

A%unos 20

(2
U

OPTION 1S CHOSEN

— —— —— g ———

|

4

J
SRS

6910786401

ANS] STANOARD VCP-W BREAKER OC CONTROL SCHEMATIC

e ——— — - — S G S e—— e — g T T ———— -
— e
m a8 ﬁ‘/ a
< - —> -
- L3 . - ~ .W
-, N w
. D T S T e 8
b - o = 3
r H <% 1 >> <
| H [H s o2
” —m—‘ ”. ..AB .o b o = e
——— e e e - ——— — —
1 : ; ) ot H 2
) =~ i
I .
e o e ot e i e e e et e e )
g1 ’
Lo
L
R SR N I — :
LY r -] -] m !
Y 4 e e — o
hﬁ__ﬁ. BT T a T > “
-.‘ -, 0n n m —
T.u A S T R q P> o= H
) > a 9 v .w.. |
—r *
3 “
_ - - !
” Gc - ¢ !
- = i I
| t
! < “
! . sy v ~ ..__-._m “
*IM.MNIIIIIIII.AA e 1 i
_ ” PN L IR !
*l.. - - —— —— il 3 G W PO e —
i ] L

INNCS

6317006102

OPTION 1S CrROSEN

SECCID TRIP COIL

ANS! STANOARD VCP-W BREAKER AC CONTROL SCHEMATIC

TYPICAL "DC" AND “AC" CONTROL SCHEMES

5.5

FIG.

25



S.4 INAERLOCKS

A1l VCP+W breakers are equipped wlth several interlocks. Thece
interlocks permit proper and saofe brenker operation.

CAUTION: CONDITIONS HAZARDOUS TO PERSONNEL, EQUIPMENT AND PROPERTY
CAN BE CREATED SHOULD ANY OF THE INTERLOCKS RE BY-PASSED OR MADE
INOPERATIVE,

“.4.1 HREAKER - COMPARTHMENT CODE PLATES

A set of two code plates on the breaker and two in the compart-
ment form this interleck, It is intended to prevent the i1nsertion of
8 lower rated breaker into a higher rated compartment. The ratings
are based on continuous current, interruvpting current, close and
intch current and maximum voltage. EBreakers with the same or higher
ratings in all of the above categories, can be inserted into compart-
ments of equal or lower rating. If the ratings do not agree, the
breaker cannot be inserted into the Test position, See Figure 4.1.

NOTE: Code plates do not block out controel voltage or scheme in
compatibility.

5.4.2 UEVERING INTERLOCK

The purpose of this interlock is . to prevent engaging the levers
ing crénk:whin the breaker im tlosed in the Conmect¥d pesition. n
tab on the right hand slde of the levering slide cnge interferes with
the breaker MOC switch operator thus preventing the slide from moving
far enough to permit 2ngagement of the levering crank., See Figs., 4.4
and 4.2,

$. 4. 3 FANTInELOBE - INTEREGON

'vfnierlock prevents releasling the closing sp;ings electrl—-
Hiily 1f the bréaker 1% mlready Elesed ~. <
et hreakar, the interlock lever moves towqrd the rear. In
this posxtlon, the movement of the spring release clapper does not
l1ift the lever and thus the spring relense latch cannet be moved,

T™idme - interlocks are opernted by the interaction betwesn the

Floer arisppanirolders " Blgure 4.4 en the Dottom ¢f thd breaker and
levering device rails. They perform several functions:

'f& Hold the breaker trip free between the test ond connectad posi-
tions. The lntch check switch is also held open thus preventing

nny electrical close signnl from closing ihe breaker.

Hp Permit the breaker to be withdrawn in safe mode {breaker opan,
_springs discharged) when moved from the test to the withdrawn
position or vice versa, :

!.; Trip the breaker (if closed) before being 1euered from test
position. R




_traip per
elense

The above functiens are accomplished by pushing up the
rollers which in turn rotote the trip "D" shaft or spring r
latch,

5.5 MISCELLANEOUS

S.5.1 GROUND CONTACT

The Ground Contact is an nssembly of spring loaded fingers to
provide a mMmeans for grounding the breaker chasis when it is inserted
into the switchgear compartment. The ground contnct is located on
the left side of the brenker under the mechanism bottom pan., An ex-
tension of the switchgear ground bus is secured to the compartment
floor in such a position to engnge the ground contact when the
breaker is pushed into the Test position and to remain engnged in all
positions of the circuit breaker from the Test position to and in-
cluding the Connected position. See Figures 4.1 and 4.2.

$.5.2 MOC aAND TOC SWITCH OPERATORS

fs shown in Figure 4.1, the MOC (Mechanism Opernted Contral)
switch operator Ls coupled to the pole shaft. In the test and con-
nected positions of the breaker, this operator aligns directly above
the MOC switch bell crank lever in the compartment. As the breaker
closes, the operator moves down and pushes the bell crank lever to
change the MOC switch contact position. Thus, MOC switch contact
position can be correlated with the breaker contact position in the
same manner ns the duxiliary switch mounted in the breaker. (Note
that the MOC switch opernator is provided on all breagkers but MOC

suwitches in the compartment are provided only when specified on the
switchgear order),

As shown in Figure 4,1, the TOC (Truck Opernated Control) switch
operator is mounted in the right foot of the breaker. It operates
the TOC switch as breaker moves to the connect poesition in the
switchgear compartment.

5.6 LEVERING DEVICE

The purpose ¢f the Levering Device is to move the circuit
breaker between the Test and Connected positions. For UCP-W
breakers, the device is a drive screw and drive nut. Although the
device is mounted in the switchgear compartment, a brief description
here will help understaonding the operation. See Figure and
Figqure

The levering device consists of a drive screw, a drive nut, two
side ranils and a s€liding cnge. In the Test position, the nut is nll
the wayp to the front. As the breanker is pushed in, the levering
latch snaps on the nut. Turning the crank clockwise while pushing
torward advances the brenker toward the Connected position. During
this travel, the floor tripper "Trip" roller ic lifted up holding ths
breaker trip free. When the brenker reaches the Connected position,
the crank cannoct be turned any further. A red flaog shown in Figure
4,2 indicates that the breaker is fully engaged.



If the breaker is closed in the Connected position, the slider
cannot be pushed forward to permit engngement of the levering crank.,
After tripping the breaker, the levering crank may be =ngnaed and
breaker withdrawn to the Test positien by turning the crank coun-

terclockwise., This position is indicated by no further motion of the
crank.

The breaker levering latch may be disengaged when the breaker is
in the Test position only by lifting the latch release. As the
breaker is withdrawn, it comes out with the contacts open and the

springs discharged becanuse of the floor tripping and spring relense
interlocks,



GECTION & - MAINTENANCE AND INSPECTION
6.1 When performing any maintenance, be sure about the following:
0 Do not work on a breaker in "Connected" position.
o Do not work on a breaker with secondary disconnects engaged,

0o Do not work on a breaker with springs charged or contacts
closed,

¢ Do not defeat any safety interlocks.

¢ Do not leave spring charging handle in the socket after charg-
ing the ctlosing springs.

o Do not stand less than one meter away from the breaker when
testing for vacuum integrity.

6.2 FREGUENCY OF INSPECTION

Preferably inspect the breaker once a year when operating in a clean,
non corrosive environment. For a dusty and corrosive environment,
inspection should be performed twice a year. Additionally, it is
recommended to inspect the breaker every time it interrupts fault
current,

Refer to the table on following page for Mmaintenance and inspec-
tion check points,

Fig. 6.1 Location Of Lubrication Points
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6.4 VACUUM INTERRUPTER INTEGRITY TEST

Vacuum interrupters used in type VCP circuit breakers are highly
reliaoble interrupting elements, Satisfactory performance of these
devices is dependent upon the integrity of the vacuum in the inter-
rupter and the internal dielectric strength., FHEoth these parameters
can be readily checked by a one minute 27 KV AC RMS high potential
test. During this test, the following cnution must be shserved:

CAUTION

MAY PRODUCE X-RADIATION. THE RADIATION MAY INCREASE WITH THE
INCREASE IN VOLTAGE AND/OR DECREASE IN COUNTACT SPACING. X-RADIATION
PRODUCED DURING THIS TEST WITH RECOMMENDED VOLTAGE AND NUORMAL CONTACT
SPACING IS EXTREMELY LOW AND WELL BELOW MAXIMUM PERMITTED EY
STANDARDS. HOWEVER, AS A PRECAUTIONARY MEASURE AGAINST POSSIRILITY
OF APPLICATION OF HIGHER THAN RECOMMENDED VOLTAGE AND/OR RBELOW NORMAL.

CONTACT SPACING, IT IS RECOMMENDED THAT ALL OPERATING PERSONNEL STAND
AT LEAST ONE METER AWAY IN FRONT OF THE EREAKER.

With the breaker open and securely resting either on the ex-—
tended raoils or the transport dolly, connect all top primary studs
(bars) together and to the high potentinl machine lead. Connect all
bottom studs together and ground them along with the breaker frame
and secondary contacts., Start the machine at zero potentinl, in-
crease to 27 KV AC rms, 60 Mz and maintain for one minute,
Suvccessful withstand indicates that all interrupters are satisfac-—
tory. If there is a breakdown, the defective interrupter or inter-
rupters shouvld be identified by an individvual test and replaced
before placing the breaker in service.

After the high potential is removed, discharge any electrical
charge that may be retained, particularly from the center shield of
vacuum interrvpters. To avoid any ambiguity in the AC high potentinl
test due to leakage or displacement (capacitive) current, the test
unit should have sufficient volt-ampere capncity. It is recommended

that the equipment be capable of delivering 2% milliamperes for one
Mminute,

Although an AC high potentinl test is recommended, a DC test may
be performed if only a DC test uvnit is available. 1In this case, 40
k¥ DC should be applied for one minute, and the test equipment shovld
be capable of delivering 5 milliamperes for one minute to avoid am-
biguity dve to field emission or leaknge currents.

The current delivery capability of 25 mA AC and S mA DC apply
when all three VI’s are tested in parallel. If individual VYI’s are
tested, current capability may be one third of these values.

Note that the indicated high—-potentinl test voltnges of 27 KV AC
rms and 40 KV DC apply irrespective of whether the breaker voltage
rating 1s 5 kV, 7.5 kU, or 15 kV.

v
-



CAUTION
Some DC high potential uvnits, operating as unfiltered hnlfwave rec-
tifiers, are not svitable for use to test vacuum interrupters because
the pealt voltage appearino across the interrupters can be substan-
tinlly greater than the valve rend on the meter,

6.5 CONTACT ERDSION

Since the contacts are contained inside the interrupter, They
remain clean and require no maintenance. However, during high cur-
rent interruptions there may be a minimal amount of erosion frem the
contact surfaces, Maximum permitted erosion is 1/8 inch. To deter-
mine contact erosion, close the breaker and observe the vacuum inter-
rupter moving stem from the renr of the breaker. If mark on each
stem 1s Vvisible, erosion hns not reached maximum value thus indicat-
ing good health of the interrupter., If the mark is not visible,
vacuum interrupter assembly replacement is inditated.

It ie extremely unlikely that the contact erosion will reach 1/8
inch during normal lifetime of the hreaker. However, the vacuum in-
terrupter assembly must be replaced if it does,

6.6 INSULATION

In VCP-W breakers, insulation maintenance primarily consists of
keeping and insvlating surfaces clean, This can be done by Wwiping
off all insvlating surfaces with a dry lint free cloth or dry paper
towel. 1In case there is any tightly adhering dirt that will not come
off by wiping, it con be removed with a mild solvent or distilled
water, Eut be sure that the surfaces are dry before placing the
breaker in service, If a solvent is required to cut dirt, use
Htoddard’s Solvent Westinghouse 5S812CA or commercial equivalent,
Secondary control wiring requires inspection for tightness of all
connections aAnd damnge to insvliation.

&£.7 INSULATIDN INTECRITY CHECK

PRIMARY CIRCUIT:

The integrity of primary insultion may be checked by the AC high
potentinl test, The test voltage depends upon the maximum rated
voltge of the breanker., For the breakers rated 4.746 KV, 8.25 KV, and
i5 KV, the test voltages are iS5 KV, 27 KV and 27 KV RMS, &0 Hz
respectively. Conduct the test ns follows:

Close the breaker. Connect the high potential lead of the test
machine to one of the poles of the breaker., Connect the remaining
peles and breaker frame to ground. Start the machine with output
potential at zero and increase to the test voltage. Maintain the
test voltage for one minute. Repent for the remaining poles.
Buccessful withstand indicates satisfactory insulation strength of
the primary circuit,

If the DC high potential machine is used, mnke certnin that the peok
voltage does not exceed the peak of the corresponding AC RMS test
voltage,

A7)
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SECONDARY CIRCUIT:

Remove the motor leads. Connect all points of the secondary dis-
toennect pins with a shooting wire. Connect this wire to the high
potential lead of the test machine. Ground the breaker frame,
Starting with zero, increase the voltoge to 1125 RMS, &0 Hz,

Maintoin the voltnge for one minute. Successful withstand indicates
s0tisfactory insulation strength of the secondary control circuit, '
Remove the shooting wire and and reconnect the motor leads.

6.8 PRIMARY CIRCUIT RESISTANCE CHECK

Since the main contcts are inside the vacuum chamber they remain
clenn and require no maintenance at any time. Unlike most typi- cal
circuvit breaker designs, VCP-W brenkers do not have sliding contacts
at the Moving stem either, Instead they uvse a highly reliable and

vnique flexible clamp design that eliminates the need for lubrication
and inspection for wear,

If desired, the DC resistnce of the primary circuvit moy be mensured
a5 follows; close the brenker, panss ot lest 100 amps DC current
through the brenker. With the low resistance instrument, mMmeasure
resistance across the studs on the breanker side of the disconnects
for each pole. The resistance should not exceed 50, 40, and 20
micro-ohms for 1200, 2000 and 3000 amp breakers respectively,

6.9 MECHANISM

Moke a careful visuval inspection of the mechanism for any loose parts
such as bolts, nuts, pins, rings, etc, Check for excessive wear or
damage to the brenker components. Opernte the breaker several times
manvally and electrically to make certain the operation is crisp and
without any sluggishness.

5.10 LUEBRICATION

All parts that require lubriceotion have been lubricated during the
nssembly with molybdenum disvlphide grease, Westinghouse M No.
537014k, Over the period of time, this lubricant may be pushed out
of the way or degrade. So, proper lubrication nt regular intervals
is essential for maintaining the reliable performance of the
mechanism, Once a year or every 2000 operations (1000 operantions for
3000 amp breaker) whichever comes first. The locations shown in
figure 5.1 should be lubricated with a drop of light machine o0il suveh
as mobil i,

After lubricantion operate the breaker that opening and closing opern-
tions are crisp and snappy.

Roller bearings nre used on the pole shaft, the cam shaft, the main

link and the motor eccentric. These bearings are packed at the faoc-
tory with a top grade slow oxidizing grease which normally should he
effective for many years, They should not be disturbed unless there

is definite evidence of sluggishness or dirt, or unless the parts are
dismantled for some reason.
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then be washed in light machine
After the oil has been drawn off,

it becomes necessary to disassemble the mechanism, their bearings
nny related parts should be thoroughly cleaned off o0ld grease in a
Do not uvse carboen tetrachloride. They should

d grease solvent,

0il until the clean is removed,
the bearings should be packed with

Westinghouse Grease S3704iQR or equivalent,
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-Closing Springs
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=Closing Springs
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-Control Circu

-Mechanism———-

No Closing 5o
—(Close Coil,
not pick up)
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11  TROUBLE SHOOTING CHART

-Control Power
(Fuse Blown or Switch
off?

—Secondary Disconnects
{Pins 1 and ovr 24 not
engaging)

-Motor Cut—off Switch
(Poor or burned contacts.
lLever not operational,)

~Terminals and tonnectors
(Poor or burmned contacts)

-Motor
(Brushes worn or commMmu-—
Tator segments open)

-Pawls
(Slipping or broken)

~Ratchet Wheel
(Teeth worn or broken)

-Cam Shaoft Assy,
(S5luvggish or jammed)

—-Oscillator - Reseat
spring off or broken

-Control Power
(Fuse blown or switch
off?

—-Secondary Disconnetts
(Pins 4 and or 24 not
engaging?

-Anti Pump Relny
(Y relay N.C. contact
open or burned)

-Close Colil
(Open or burned)



—Latch Check Switch
{Contact open - Rad
switch or trip bar not
reset)

~Auxiliary Switch
(b contact open or
burned?)

~Motor Cut off/
Limit Switch
{Contacts open on
burned)

i=Trip Coil Assv.
(Clapper fails to reset)

i-Pole Shaft
i (Not open fully)

-Trip Lntch Reset Springs
(Damaged or missing)

i=Trip Bar - D Shaft
+=Closing Sound—=-=- i {Fails to remain reset)
i But no Close :

i i=Trip Latch - Hatchet

i (Fails to remain reset)

=Trip Floor Tripper
(Fails to remain reset)

—Close lLatch
(Binding)

-Close Latch Roller
! Binding

1=Control Circvit=i-Close Circuit
: {C8/C Getting
i shorted)

1—Close Release
i Latch
i (Fails to resat)

-Mechanism—————=~ e
i—Close Floor
Trippenr
(Friils to reset)
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-Control Power
(Fuse blown or zwitch

-Control Circuit~—= off)

-No Trip Sound—-—- -Secondary Discennects

i (Pine & and or 19 not
v oengagling)

~Auxiliary Switch
(a2 contacts not making
poor or burned)

-Trip Coil
(Rurned or open)

-Terminals & Connections
(Poor or burned or open)

1=Trip Clapper
~Trip Mechanpism—-—---| (Jammed)

-Trip Bar, Trip Latch
(Jamned)

-Trip Souvnd—-————- v Trip Mechanism-—--
But no trip

i-Pole Shaft
v (Jammed)

-Dpernting Rod Assembly
(Broken or pins out)

=Uacuvum
Interrupter
(One or more
Welded)

UNDESIRABLY TRIPS

—Control Powar
(CS/T Switch, remains
made)

: 1—~Control Circyit——-—

t=Trip Coil Clnopper
{Not resetring)

-Hechanisp-————-—=~=-~

-Trip Bar or Trip Latch
{(Poor engagement of maoting
or worn surfaoces)

i=Trip Bar Reset Spring
(Loss of torque)
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SECTION 7 - RENEWAL PARTS

GENERAIL.

In order to minimize production downtime, it is recommended thaot
an adequate quantity of spare parts be carried in stock. The quan-
tity will vary from customer to customer, depnding upon the service
severity and continuity requirements., Each customer should develop
his own stoeck level based on operating experience.

The following items in the quantity specified may be used as
quide:

7.4 RECOMMENDED REMEWAL PARTS FOR
VCP-W CIRCUIT HREAKERS

Description QAty.
Interrupter Assemblies

SOVCP-W250-1200A -~ 58 kA
SOVCP-W250-2600A — S8 kA

oy

79VCP~WS00~-1200A - &6 KA
Z7SVCP-W500-2000A 66 ka

f

o I

1S0VCP-WS00-1200A - 37 kA
iSOVCP-W500-1200A — S8 kA
i1SOVCP-WS00-1200A - 37 kéA
1SOVCP-WS00-2000A - S8 kA

1SOVCP~-W7S0-1200A - S8 kA
1SO0VCP-W750-2000A - S8 kaA

i O O g L O

1200 Amp. Primary Disconnect
2000 Amp. Primary Disconnect

o o

Spring Charging Motor
48V DC
125V DCrsi20V AC
250V DC/240V AC

e

Spring Relense (Close) Coil
48y DC
.25V pnC
250V DC
120V AC
240V AL

P e

Shunt Trip Coil
48V DC
125V DC i
250V DC

[y

Anti-Pump Y Relav
48V DC i
125V DC
250V pC 1

—
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120V AC 1

2408 L 1
Motor Cut-off Switch Assembly i
Lateh Check Switch 1

Auxiliary Switch 1
Fastener Kit 1
7.2 ORDERING INSTRUCTIONS

0 Always specify breaker rating information and shep order
number .

o Describe the item, give style number and specify the quantity
desired.

1 For electricnl components, specify voltage.
¢ State method of shipment desired.

¢ Send nll orders or correspondence to the nearest

Westinghouse sales office.
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7.3 REPLACEMENT OF COMPONENTS

7.3.1 Location of Components

Vacuum Interrupter Assy. Primary Disconnects

Anti-Pump Relay

TV

Auxiliary Switch

Motor Cutoff Switch
Latch Check Switch

Spring Charging Motor

S.R. (Close) Coil

Shunt Trip Coil

Position Switch

Fig. 7.1

CAUTION: BEFORE ATTEMPTING TO REPLACE ANY COMPONENT, MAKE CERTAIN THAT THE BREAKER IS
OPEN, CLOSING SPRINGS DISCHARGED AND CONTROL POWER IS DISCONNECTED. DISASSEM-
BLY STEPS ARE SHOWN HERE. FOR ASSEMBLY, FOLLOW THE ORDER IN REVERSE.

7.3.2 Replacement of Vacuum Interrupter Assembly

Fig. 7.2 Remove Pin Clip Fig. 7.3 Remove Pin
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Fig. 7.4 Remove Top Cover Fig. 7.5 Remove Bottom Insulator
Mounting Bolts

- 2 ———— —
Fig. 7.6 Support Vacuum Interrupter
Assembly at the Insulator,
Remove Top Mounting Bolts.
Remove Pole Unit Assembly

7.3.3 Replacement of Primary Disconnects

Fig. 7.7 Remove With the Help of Special Pliers as Shown
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7.3.4 Replacement of Spring Charging Motor

Fig. 7.8 Remove One End of Oscillator Reser
Spring

Fig. 7.10 Turn Eccentric Counter Clockwise and Fig. 7.11 Disconnect Motor Lead Terminals.
Remove It Remove Motor Mounting Bracket
Bolts.

Fig. 7.12 Remove Motor Mounting Screws



Fig. 7.13 Remove E Ring Connecting Link to
Switch Pin. Remove Wire Link to
Operation Counter.

7.3.6 Replacement of Latch Check and Position Switches

“ k\:&-—q-n- ) o .‘ ;.
Fig. 7.15 Remove Two Mounting Screws. -

Disconnect Terminals. For Position
Switch Location See Fig. 7.1.

7.3.8 Replacement of Motor Cutoff Switch

Fig. 7.17 Remove Two Mounting Screws.
Disconnect Leads.
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Fig. 7.14 Remove Two Mounting Bolts for Switch
Assembly. Remove Two Screws Fasten-
ing Switch to the Bracket.

7.3.7 Replacement of Shunt Trip and Spring
Release (Close) Coils

Fig. 7.16 Remove Mounting Screw. Disconnect
Coil Lead Terminals. Pull Out Shunt
Trip Coil From Right Side, Spring
Release (Close) Coil From Left Side.

7.3.9 Replacement of Anti-Pump Relay

Fig. 7.18 Disconnect Terminals. Remove Two
Mounting Screws.
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