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THE CIRCUIT BREAKERS DESCRIBED IN THIS BOOK ARE DESIGNED AND
TESTED TO OPERATE WITHIN THEIR NAMEPLATE RATINGS. OPERATION
OUTSIDE OF THESE RATINGS MAY CAUSE THE EQUIPMENT TO FAIL, RE-
SULTING IN DEATH, BODILY INJURY AND PROPERTY DAMAGE.
ALL SAFETY CODES, SAFETY STANDARDS AND/OR REGULATIONS AS
THEY MAY BE APPLIED TO THIS TYPE OF EQUIPMENT MUST BE STRICTLY
ADHERED TO.
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. SECTION 1 — INTRODUCTION

The purpose of this book is to provide instructions for unpacking, storage, installation, operation and mainte-
nance of Type VCP-W, VCPW-SE, and VCPW-ND Vacuum Circuit Breakers. They are horizontal drawout type
removable interrupting elements for use in VC-W Metal-Clad Switchgear to provide reliable control and protection
for medium voltage electrical equipment and circuits. VCP-W breakers are designed for reliable performance
with ease of handling and maintenance. Like ratings are interchangeable with each other.

WARNING

SATISFACTORY PERFORMANCE OF THESE BREAKERS IS CONTINGENT UPON PROPER
APPLICATION, CORRECT INSTALLATION AND ADEQUATE MAINTENANCE. THIS INSTRUC-
TION BOOK MUST BE CAREFULLY READ AND FOLLOWED IN ORDER TO OBTAIN OPTI-
MUM PERFORMANCE FOR LONG USEFUL LIFE OF THE CIRCUIT BREAKERS.

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

1.1 The available VCP-W breakers and their weights are listed in the table below:

TABLE 1-1
ANSI RATINGS IEC RATINGS
Circuit Breaker Type Amperes Lbs. Normal
Current
50 VCPW-ND 250 1200 335 Circuit Breaker Type (Amps.) Lbs.
50 VCP-W 250 1200 350 -
50 VCPW-SE 250 2000 410 36 VCPW 25 530 330
' 3000 525 2000 410
50 VCP-W 350 1200 460 -
50 VCPW-SE 350 2000 490 36 VCP-W 32 LE 2
3000 525
75 VCP-W 500 1200 375 36 VCP-W 40 1230 s
75VCPW-SE 500 2000 410
3000 525 72 VCP-W 25 630 350
150 VCP-W 500 1200 350 1250 20
150 VCPW-SE 500 2000 410
3000 525 72 VCP-W 32 1250 350
150 VCP-W 750 1200 350 2000 410
150 VCPW-SE 750 2000 410 72 VCP-W 40 1250 375
3000 525 2000 410
150 VCP-W 1000 1200 460 120 VCP-W 25 630 350
150 VCPW-SE 1000 2000 490 1250 350
3000 525 2000 410
270 VCP-W 25 630 420 120 VCP-W 32 1250 350
1200 420 2000 410
120 VCP-W 40 1250 375
2000 410
175 VCP-W 25 630 350
1250 350
2000 410
175 VCP-W 32 1250 375
2000 410
175 VCP-W 40 1250 375
2000 410
240 VCP-W 25 630 420
O 240 VCP-W 25 1250 420

All possible contingencies which may arise during installation, operation, or maintenance, and all details and variations of this
equipment do not purport to be covered by these instructions. If further information is desired by purchaser regarding his particular
mstallation, opergtion or maintenance ofhis equipment, the local Westinghouse Electric Corporation representative should be contacted,

LB. 32-255-1B
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LEGEND

1 1. Manual Charge Socket 15. MOC Operator
| 2. Spring Charged/Discharged Indicator 16. Code Plates
3. Escutcheon Plate 17. TOC Operator
4. Operation Counter Indicator 18. Front Panel
5. Breaker Contacts Indicator 19. Mechanism Enclosure
6. Breaker Nameplate 20. Lifter Yoke Opening
7. Push to Trip Butten 21. Insulators
8. Push to Close Button 22. Primary Disconnect
9. Breaker Wheel 23. Vacuum Interrupter
10. Ground Contact 24. Contact Loading Spring - “Wipe Spring”
11. Secondary Disconnect 25. Operating Rod
12. Close Floor Tripper 26. Levering Latch
13. Pull Handle 27. Extension Rail Interlock

14. Trip Floor Tripper

j
:-~‘F . TABLE 1-2. OUTLINE DIMENSIONS
Breaker Identification A B C D E
240 VCP-W25 & 10.00 14.00 1625 34.80 3522
270 VCP-W 25
a 50/350, 150/1000 & All 3000A 10.00 12.00 13.63 2994 - 31.22 ’
VCP-W & VCPW-SE Breakers
All Other VCP-W & VCPW-SE 10.00 12.00 13.63 29381 2944 -
Breakers
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SECTION 2 — SAFE PRACTICES .

Type VCP-W breakers are equipped with high speed, high energy operating mechanisms. They are designed with
several built-in interlocks and safety features to provide safe and proper operating sequences.

WARNING

TO PROTECT THE PERSONNEL ASSOCIATED WITH INSTALLATION, OPERATION, AND MAINTE-
NANCE OF THESE BREAKERS, THE FOLLOWING PRACTICES MUST BE FOLLOWED:

Only qualified persons, as defined in the National Electric Safety Code, who are familiar with the installation and
maintenance of medium voltage circuits and equipment, should be permitted to work on these breakers.

Read these instructions carefully before attempting any installation, operation or maintenance of these breakers,

Always remove the breaker from the enclosure before performing any maintenance. Failure to do so could result
in electrical shock leading to death, severe personal injury or property damage.

Do not perform any maintenance, charging, closing, or tripping operations while the breaker is on the extension
rails. Doing so may cause the breaker to fall from the rails risking personal injury to those in the vicinity.

Do not work on breaker with the secondary test coupler engaged. Failure to disconnect the test coupler could
result in an electrical shock leading to death, personal injury or property damage.

Do not work on a closed breaker or breaker with closing springs charged. The closing spring should be discharged
and the main contacts open before working on the breaker. Failure to do so could result in cutting or crushing
injuries.

Do not use circuit breaker by itself as the sole means of isolating a high voltage circuit. Remove the breaker to the
disconnect position and follow all lock-out and tagging rules of the National Electric Code and any and all appli-
cable codes, regulations and work rules.

Do not leave the breaker in an intermediate position in the cell. Always have the breaker either in the Test or Con-
nected position. Failure to do so could resuit in a flash over and possible death, personal injury or property damage.

Always remove the maintenance tool from the breaker after charging the closing springs.

Breakers are equipped with safety interlocks, Do Not defeat them. This may result in death, bodily injury or equip-
ment damage.

I.B. 32-255-1B




*k‘ SECTION 3 - RECEIVING, HANDLING AND STORING
é!

Type VCP-W circuit breakers are subjected to complete factory production tests and inspection before being
packed. They are shipped in packages designed to provide maximum protection to the equipment during shipment
and storage and at the same time to provide convenient handling. Accessories such as the maintenance tool, levering
crank, etc, are shipped separately with the switchgear assembly.

i 3.1 RECEIVING

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

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 contents 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.

TOOLS AND ACCESSORIES
Dockable Dolly: Used to insert or withdraw the breaker from the lower compartment without portable lifter.

The dolly also may be used to transport the breaker around. (6510C71G0O1)

(8064A02GO1)

; L,. Maintenance Tool: Used to charge the closing springs manually and lift the shutter in breaker compartment.
Lifting Yoke: Used to lift the breaker. (691C607GO01)

Levering Crank: Used to crank the breaker between Test and Connected positions. (Standard 701B601G02,
with clutch 701B601G01.)

%: Electric Levering Device: 1A30257G01
Test Jumper: Used to operate the breaker electrically as it rests on the extended rails outside the breaker com-
partment or on the transport dolly. This jumper connects the breaker secondary disconnects to the compartment

secondary disconnects. (6526C23G01)

Test Cabinet: Used to provide power to operate the breaker outside its compartment. (8346A28G01 thru G04
depending upon control scheme and voltage requirement.)

Primary Disconnect Pliers: Used to install and remove the breaker primary disconnects. (591C901GO01)

Portable Lifter: Used to lift the breaker from or to the extended rails of the breaker compartment.
(6366C91HO01)

Travel Transducer: Used to take time travel records. (701B613G01)

Ramp: Used to insert or withdraw the breaker from the lower compartment without portable lifter.
(7811C71G0O1)

I.B. 32-255-1B
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Portable Lifter

Dockable Dolly

Maintenance Tool
Levering Crank with Clutch
Breaker Lifting Yoke
Portable Lift Crane

Rail Extension L.H.

Rail Extension R.H.

Rail Clamps

Test Jumper

Ramp

Fig. 3.1 VacClad-W Switchgear Tools and Accessories
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As Received

Carton Removed

Frame Removed

Fig. 3.2 Type VCP-W Breaker
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3.2 HANDLING

DO NOT USE ANY LIFTING DEVICE AS A PLATFORM FOR PERFORMING MAINTE-
NANCE, REPAIR OR ADJUSTMENT OF THE BREAKER OR FOR OPENING, CLOSING
THE CONTACTS OR CHARGING THE SPRINGS. THE BREAKER MAY SLIP OR FALL
CAUSING SEVERE PERSONAL INJURY. ALWAYS PERFORM MAINTENANCE, REPAIR
AND ADJUSTMENTS ON A WORKBENCH CAPABLE OF SUPPORTING THE BREAKER.

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

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 in-
sert lifters into the breaker side openings with the lifting hole towards the interrupters. It is recommended
that the portable lifter (optionally provided) be used to lift the breaker, The crate should be raised on 2 x 4
or 4 x 4 blocks to permit 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 800 Ibs.

33 STORAGE

If the circuit breaker is to be placed in storage, maximum protection can be obtained by keeping it in the
original wooden crate. Before placing it in storage, checks should be made to make sure that the breaker is
free from shipping damage and is in satisfactory operating condition.

The breaker is shipped with its contacts open and closing springs discharged. The indicators on the front
panel should confirm this. Insert the maintenance tool in the manual charge socket opening near center right.
Charge the closing springs by pumping the handle up 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 maintenance tool. Push the ““manual close” button. The breaker will close as shown by
the breaker contacts “closed” (red) indicator. Push the “manual trip”” button. The breaker will trip as shown
by the breaker contacts “open” (green) indicator. After completing this initial check, leave the closing springs
“discharged” and breaker contacts “open™.

Outdoor storage is NOT recommended. If unavoidable, the outdoor location must be well drained and a
temporary shelter from sun, rain, snow, corrosive fumes, dust, dirt, falling objects, excessive moisture, etc.
must be provided. Containers should be arranged to permit free circulation of air on all sides and temporary
heaters should be used to minimize condensation. Moisture can cause rusting of metal parts and deteriora-
tion of high voltage insulation. A heat level of approximately 400 watts for each 100 cubic feet of volume is
recommended with the heaters distributed uniformly throughout the structure near the floor. If the circuit
breakers are stacked for storage, the stacks should 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 as for outdoor storage should be applied.

LB. 32-255-1B
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Front Panel

. Manual Charge Socket

. Spring Charged/Discharged Indicator
Name Plate

Lift/Pull Handle

Manual Trip Button

Manual Close Button

Wheel

P No LR W

® ® ® OO0

. Extension Rail Interlock
10.
11.
12.
13.
14.
15.
16.

Open-Closed Indicator (Red-Closed, Green-Open)
Operation Counter

Mechanism Enclosure

Lift Yoke Opening

Primary Disconnect

Phase Barrier

Ground Contact

Fig. 3.3 External View of the VCP-W Breaker
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4.1

SECTION 4 — INSTALLATION

WARNING

BEFORE PLACING THE BREAKER IN SERVICE, CAREFULLY FOLLOW THE IN-
STALLATION PROCEDURE GIVEN BELOW AND COMPLETE THE CHECK LIST PRO-
VIDED AT THE END OF THIS BOOK. NOT FOLLOWING THE PROCEDURE CAN FAIL
TO UNCOVER SHIPPING DAMAGE THAT MAY RESULT IN INCORRECT BREAKER
OPERATION LEADING TO DEATH, BODILY INJURY, AND PROPERTY DAMAGE.

INITIAL INSPECTION AND OPERATION

Before attempting to put the breaker in service, it should be carefully examined and operated manually

and electrically.

Examine breaker for loose or obviously damaged parts.

42

43

44

4.5

4.6

47

4.8

Perform Manual Operations Check: Place the maintenance tool into the manual charge socket opening and
charge the closing springs with about 36 up and down strokes of the handle. When charging is complete,
the closing crank goes over center with an audible “click™ and the springs Charged/Discharged Indicator
shows “Charged™.

Note: If the springs are to be charged on a closed breaker, no click is heard at the end of charging
operation. Discontinue charging and remove maintenance tool as soon as "Charged"” flag is
fully visible. Continued attempt to further charge may result in the damage of mechanism.

Remove the maintenance tool.

Close and trip the breaker several times.

Check Vacuum Interrupter Integrity : Using a dry lint-free cloth or a paper towel, clean all the insulating
surfaces of the pole units. Conduct a vacuum interrupter integrity check as described in the maintenance
Section, 6.4.

Check breaker primary and secondary insulation per Section 6.6.

Check Contact Erosion and Wipe: Manually charge the closing springs and close the breaker. Check contact
erosion and wipe as described in Section 6.5.

Check Primary Circuit Resistance : Check the primary circuit resistance as described in the Maintenance
Section 6.8. The resistance should not exceed the values specified. Record the values obtained for future
reference.

Compare the breaker nameplate information with switchgear drawings for compatibility. Breaker and
compartment code plates do match power ratings, but do not match control voltages.

Perform electrical operations check.

After going through the above steps, the breaker is now ready to be operated electrically, It is preferred
that this check be made with the breaker in the Test position in the breaker compartment.

I.B. 32-255-1B
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Breaker Wheel
Ground Contact

. Secondary Disconnect
. Close Floor Tripper

. Levering Latch

AW -

6. Trip Floor Tripper
7. Code Plates

8. MOC Operator

9. TOC Operator

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

Breaker Position Withdrawal Interlock
Secondary Disconnect

Levering Screw

Levering Nut (Test/Disc Position)

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

MOC Switch Operator

TOC Switch Operator

e ole dume U BN S

—

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Shutter Operator (Manual)

MOC Switch Cover

Extension Rail Guide

Code Plate Mounting Bracket
Padlock Openings

Picture Frame

Left Fixed Rail

Code Plates (Power Rating Interlock)
Maintenance Interlock

Levering Interlock

Negative and Position Closing Interlocks

Fig. 4.2 VC-W Switchgear Breaker Compartment
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a. Inserting the Maintenance Tool Into the b. Charging the Closing Springs
Manual Charging Socket :

¢. Manually Closing the Breaker d. Manually Tripping the Breaker

Fig. 4.3 Type VCP-W Breaker Manual Operation Check
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a. Inserting the Extension Rail in the Lower Compartment

b. Lowering the Breaker on the Extension
Rail

¢. Removing the Lifting Yoke d. Pushing the Breaker to the Test Position

Fig. 4.4 Type VCP-W Breaker Installation Check

I.B. 32-255-1B
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¢. Engaging the Levering Crank

b. Pulling the Secondary Disconnect to Engage in the
Test Position

d. Levering in the Breaker Towards the “Connected”
Position

Fig. 4.5 Type VCP-W Breaker Installation Check

I.B. 32-255-1B
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4.9

WARNING

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

a. MAKE CERTAIN THAT LEVERING NUT IS ALL THE WAY UP FRONT INTO TEST POSITION. (See
Figure 4.2, Item 6).

b. Engage extension rails to the fixed rails. (See Fig. 4.4a).

c. Load the breaker on extension rails carefully. (See Fig. 4.4b).

d. Remove Auto Lifting Yoke. (See Fig. 4.4¢)

e. Push the breaker into the compartment (see Fig. 4.4d). Test position as confirmed by a metallic sound of
the breaker levering latch engaging the levering nut.

f. Remove the extension rails. (See Fig. 4.5a)

g. Raise the handle and pull secondary disconnect cage forward as far as possible to engage with breaker sec-
ondaries. As soon as control power is available, the motor will start charging the closing springs. (See Fig.
4.5b)

h. Close and trip the breaker several times to verify closing and tripping operations.
i. Close the breaker.

Breaker/Compartment Interface Check. The assembly is provided with the following interlocks to ensure safe
and correct operation.

{a) POWER RATING INTERLOCK:
Prevents the insertion of the breaker into the Test position unless enclosure power rating is equal or
higher than breaker rating. (Fig. 4.2, Item 19.)

(b) MAINTENANCE INTERLOCK:
Trips, closes and trips the breaker if it is closed and charged as it is moved from Test position to exten-
sion rails or from extension rails to Test position, (Fig. 4.2, Item 20.) Breaker open and closing springs
discharged.

(¢) LEVERING INTERLOCKS:
Trips the breaker (if closed) as levering crank is engaged to move the breaker from Test to Connected
position. (Fig. 4.2, Item 21.)

(d) POSITIVE INTERLOCK:
Prevents engagement of the levering crank if the breaker is closed and in Connected position. (Fig. 4.2,
Item 9.)

(¢) NEGATIVE INTERLOCK:
Prevents the breaker from closing between Connected & Test positions. (Fig. 4.2, Item 22.)

(f) POSITION CLOSING INTERLOCK:

Prevents the breaker from closing automatically when moved from Test to Connected position if the
closing switch is maintained during the levering in operation. (Fig. 4.2, Item 22.)

L.B. 32-255-1B
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b p (g) POSITION WITHDRAWAL INTERLOCK:
| Prevents the breaker from being withdrawn by pulling unless it is in Test position. (Fig. 4.2, Item 3.)

(h) EXTENSION RAIL INTERLOCK:
Prevents the breaker from being withdrawn out of enclosure unless the extension rails are engaged to
fixed rails. (Fig. 4.2, Item 1.)

Check the correct operation of above interlocks as follows:

o At the conclusion of checks in section 4.8, the breaker is in the Test position, closed and springs charged.

CAUTION

DO NOT USE any tool to lever the breaker from Test or Connected position other than
the levering crank provided. Correct operation of some of the interlocks is dependent
upon use of the levering crank provided with the switchgear, Personal injury or damage to
the device could result from the use of tool other than the crank.

» Engage the levering crank handle. The breaker shall automatically trip and MOC switches shall
operate. (If the breaker compartment is equipped with MOC switches that are required to operate in
Test position.) (See Fig. 4.5¢)

e Lever the breaker towards Connected position. As it begins to move towards the Connected position,
shutters shall open freely. Breaker’s movement into Connected position is indicated by red flag in front
of the levering device. TOC switch shall also operate (if provided). Remove the levering crank. (See

» w Fig. 4.5d)

! o Close the breaker. MOC switches shall operate (if provided) and the motor closing springs start
charging if control power is available.

|

1 e Attempt to engage the levering crank. The slider cannot be pushed far enough to engage levering

‘ crank. Trip the breaker, engage the levering crank and lever the breaker out approximately halfway
| towards Test position. (See Fig. 4.5¢)

e Attempt to lift the breaker lift/pull handle and pull out the breaker. Position withdrawal interlock shall
prevent lifting of the handle high enough to disengage the levering latch from the nut. In turn, the
breaker cannot be pulled out. (See Fig. 4.6b)

s Attempt to close the breaker by pushing the manual close button. (See Fig. 4.3c). The breaker shall go
“trip free.” (Springs will discharge but the breaker will not close). Lever the breaker into Test position.
Secondary Disconnects shall disengage automatically. Engage Disconnects by pulling them forward as
far as possible. Close the breaker. The motor shall start charging springs automatically.

¢ 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 position. Engage extension rails. Disengage the levering latch again and pull the
breaker out. The breaker shall trip, close, and trip as it comes ocut on the extension rails from Test
position.

Correct operation indicates that the breaker is ready for installation.

@

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

I.B. 32-255-1B
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a, Engaging the Extension Rails Before b. Pulling the Breaker Qut on the Extension
Removing the Breaker Rails Note That Lift/Pull Handle Must Be
Lifted to Pull the Breaker Out

: :
¢. Showing the Lifting Yoke Engaged d. Lifting the Breaker with the Portable Lifter

Fig. 4.6 Type VCP-W Breaker — Being Removed from Enclosure

L.B. 32-255-1B
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SECTION 5 — DESCRIPTION AND OPERATION

Westinghouse Type VCP-W, VCPW-SE and VCPW-ND breakers are horizontal drawout vacuum circuit breakers.
They are designed for use in VC-W Metal-Clad switchgear compartments. Most ratings can be stacked two high in a
vertical section which results in considerable savings in floor space. They use vacuum interrupters to close and open
the primary circuit. The mechanism is front mounted spring stored energy type which not only aids personnel safety
but also provides ease of inspection and accessibility for servicing. The same basic mechanism is used for all ratings.
Thus a minimum investment in spare parts is required. Due to the inherent long life characteristics of the vacuum
interrupters and a highly reliable spring stored energy type mechanism, type VCP-W, VCPW-SE and VCPW-ND cir-
cuit breakers provide long trouble free service with minimum maintenance.

Whereas primary insulation for Type VCP-W breakers is glass polyester, the primary insulation for Type
VCPW-SE breakers is cycloaliphatic epoxy. The secondary control terminations are “Fast On” types for VCP-W
breakers and ring types for Type VCPW-SE breakers.

5.1 INTERRUPTER ASSEMBLY

The vacuum interrupter is mounted vertically and is supported from the fixed stem clamped to the top con-
ductor. Current transfer from the fixed and moving stems of the interrupter are through a unique Westinghouse
patented clamped joint. This design not only eliminates any need for lubrication and maintenance as required in
typical sliding joints but also assures a reliable low resistance joint. Multiple finger type primary disconnecting con-
tacts 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.

5.1.1 VACUUM INTERRUPTER

The Type VCP-W breaker for VC-W Metal-Clad switchgear utilizes vacuum interrupters for interruption
and switching functions. Vacuum interruption offers the advantages of enclosed interrupters, small size and

weight, short interrupting time, long life, reduced maintenance 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 contact surfaces. It is rapidly moved around the slotted con-
tact surfaces by self-induced magnetic force which prevent gross contact erosion and the formation of hot
spots on the surfaces. The arc burns in an ionized metal vapor which continually leaves the contact area and
condenses on the surrounding metal shield.

At current zero, the arc extinguishes: vapor production ceases. Very rapid dispersion, cooling, recombina-
tion, and deionization of the metal vapor plasma together with the fast condensation of metal vapor products
cause the vacuum to be quickly restored. Hence the opened contacts withstand the transient recovery voltage.

5.1.2 CONTACT EROSION INDICATOR

The purpose of the Contact Erosion Indicator is to show the erosion of the Vacuum Interrupter contacts.
When contact erosion reaches 1/8 inch, the interrupter assembly must be replaced. The contact erosion indi-
cator is a mark located on the moving stem of the interrupter. See Fig. 6.2.

In order to determine if the contacts have eroded to the extent that the interrupter must be replaced, close
the breaker and observe the erosion mark placed on each vacuum interrupter moving stem from the rear of the
breaker. If the mark on the vacuum interrupter stem is visible, the interrupter is ok. If the mark is no longer
visible, the interrupter assembly must be replaced.

21
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i

3000 Amp Breaker (Note: Qutside Barriers 150VCP-W750 - 12{)0 Amp Breaker (Note:
Are Part of the Housing) No Interphase Barriers)

Fig. 5.1 VCP-W Breakers Showing Barriers

5.1.3 CONTACT WIPE AND STROKE

Contact wipe is the indication of (1) the force holding the vacuum interrupter contacts closed and (2) the
energy available to hammer the contacts open with sufficient speed for interruptions.

Stroke is the gap between fixed and moving contacts of vacuum interrupter with the breaker open.

Circuit breaker mechanism provides fixed amount of motion to the operating rods. First portion of the mo-
tion is used to close the contacts (i.e. stroke) and the remainder is used to further compress preloaded wipe spring.
This additional compression is called wipe. Wipe and stroke are thus related to each other. As the stroke increases
due to erosion of contacts, the wipe decreases. A great deal of effort has been spent in design of the Type VCP-W
breakers in order to eliminate any need for field adjustment of wipe or stroke. WARNING: THERE IS NO PRO-
VISION FOR INSERVICE ADJUSTMENTS OF CONTACT WIPE AND STROKE. ALL SUCH ADJUSTMENTS
ARE FACTORY SET AND SHOULD NOT BE ATTEMPTED IN THE FIELD.

5.14 PHASE BARRIERS

Phase barriers on all VCP-W breakers are made from glass polyester. Table 5.1 gives the number and configura-

tion of barriers required for each breaker rating.

DO NOT PLACE THE BREAKER IN ITS COMPARTMENT WITHOUT THE PHASE BAR-
RIERS IN PLACE. THE ABSENCE OF BARRIERS CAN CAUSE CATASTROPHIC FAILURE
DURING INTERRUPTION OR OPERATION, CAUSING DEATH, SEVERE PERSONAL
INJURY OR PROPERTY DAMAGE.

L.B. 32-255-1B
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./ m TABLE 5.1 VCP-W BREAKER BARRIER CONFIGURATIONS
ANSI APPROXIMATE VACUUM
BREAKER INTERRUPTER NUMBER
IDENTIFICATION AMPS DIAMETER-INCHES OF BARRIERS
S0VCPW-ND250 1200 4 a
50VCP-W250 1200 4 2
2000 5 4
3000 7 2+2 in cell
S0VCP-W350 1200 7 242 in cell
2000 7 2+2 in cell
3000 7 2+2 in cell
75VCP-W500 1200 5 4
2000 5 4
3000 7 242 in cell
150VCP-W500 1200 4 2
2000 5 4
3000 7 242 in cell
150VCP-W750 1200 4 2
2000 5 4
D \ 6 ’ ' 3000 7 242 in cell
150VCP-W1000 1200 7 242 in cell
2000 7 242 in cell
3000 7 2+2 in cell
270VCP-W25 630 4 2+2 in cell
1200 4 242 in cell

NUMBER OF BARRIERS — KEY

2 Two phase-to-ground barriers on the breaker,

4 Two phase-to-ground and two phase-to-phase batriers
| on the breaker.

2¥2dncell . .. .. .. A group of two or two separate barriers on the

breaker and two exterior barriers mounted on the
sides of the cell.

NOTE

Although only standard ANSI rated VCP-W breakers are given in these configurations, all
VCPW-SE and IEC rated breakers follow the same barrier configurations based on the diameter
of the vacuum interrupter.

LB. 32-255-1B
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L.H. Closing Spring

. Anti-Pump Relay

. Auxiliary Switch

. Motor Cutoff Switch

. Closing Cam

. Spring Release (Close Coil) Assembly
. Shunt Trip Assembly

. Position Switch

. Charging Motor
10.
11.
12.
13.
14.
15.
16.

Charging Pawl

Ratchet Wheel

R.H. Closing Spring’

Reset Opening Spring
Manual Charge Socket
Quick Disconnect Terminals
Operations Counter

Fig. 5.2 VCP-W Breaker — Front Panel Removed

LB. 32-255-1B




) W)

2§
5.2 STORED ENERGY MECHANISM

The spring stored energy operating mechanism is arranged vertically in the front of the breaker. It includes all
the elements for storing the energy, closing and tripping of the breaker, manual and electrical controls, and inter-
locks. Manual controls are all in the front and readily accessible. The vacuum interrupter assemblies are mounted
on insulators on the rear of the mechanism assembly. Motion to close and open the interrupter contacts is provided
thru operating rods connecting the mechanism pole shaft to the bell cranks of the interrupter assemnblies.

WARNING

KEEP HANDS AND FINGERS AWAY FROM BREAKER'S INTERNAL PARTS WHILE THE
BREAKER CONTACTS ARE CLOSED OR THE CLOSING SPRINGS ARE CHARGED. THE
BREAKER CONTACTS MAY OPEN OR THE CLOSING SPRINGS DISCHARGE CAUSING
CRUSHING INJURY. DISCHARGE THE SPRINGS AND OPEN THE BREAKER BEFORE
PERFORMING ANY MAINTENANCE, INSPECTION OR REPAIR ON THE BREAKER.

5.2.1 OPERATION OF STORED ENERGY MECHANISM
The mechanism stores the closing energy by charging the closing springs. When released, the stored energy
closes the breaker, charges the wipe and resets springs. The mechanism may rest in any one of the four positions

shown in Figure 5.3 as follows:

. Breaker open, closing springs discharged.

a

b. Breaker open, closing springs charged.

c. Breaker closed, closing springs discharged.
d

. Breaker closed, closing springs charged.
5.2.2 CHARGING
Figure 5.4 shows schematic views of the spring charging parts of the stored energy mechanism.

The major component of the mechanism is a cam shaft assembly which consists of a hex shaft to which
are attached two closing spring cranks (one on each end), the closing cam, drive plates, and a free-wheel-
ing ratchet wheel.

The ratchet wheel is actuated by an oscillating mechanism driven by motor eccentric. As the ratchet wheel
rotates, it pushes the drive plates which in turn rotate the closing 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.

The closing springs may also be charged manually as follows: Insert the maintenance tool in the manual charging
socket (Fig. 4.3). Move it up and down several times (about 36) until clicking sound is heard and closing springs
charging indicator shows “charged”. Any further motion of the maintenance tool will result in free wheeling of the
ratchet wheel and will not result into advance of charging.

5.2.3 CLOSING OPERATION

Figure 5.3 shows the positions of the closing cam and tripping linkage. Note that in Fig. 5.3ain which the
breaker is open and the closing springs are discharged, the trip “D” shaft and the trip latch are in the unlatched
position as in Fig. 5.3b.
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. Pole Shaft

. Main Link

. Banana Link

. Trip Latch

. Shunt Trip Lever
. Shunt Trip Coil

[ I VLI S

Fig. 5.3a Breaker Open and Closing
Spring Not Charged

Fig. 5.3¢ Breaker Closed and Closing
Spring Not Charged

7. Cam Shaft
8. Closing Cam
9. Operating Rod
10. Main Link Roller
11. Trip Bar “D” Shaft
12. Trip Latch Reset Spring

|
J
S

Fig. 5.3b Breaker Open and Closing
Spring Charged

M

Fig. 5.3d Breaker Closed and Closing
Spring Charged

Fig. 5.3 Closing Cam and Trip Linkage
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Breaker Open, Springs
Discharged

—

[ LT - L

. Pole Shaft
2. Anti-Close ~

Interlock

. Spring Release

(Close) Latch

. Spring Crank
. Closing Spring
. Closing Spring

Fixed End

. Spring Release

(Close) Coil

. Cam Shaft
. Motor Ratchet

Lever

. Drive Pawl

. Ratchet Wheel
. Holding Pawl
. Spring Release

(Close) Clapper

. Spring Release Latch

(Close Roller)

Breaker Closed, Springs
Charged

Fig. 5.4 Charging Schematic
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The closing springs can be released to close the breaker by moving the spring release latch out of the way. This t
is done electrically or manuaily by depressing the spring release lever which tums the spring release latch out of the
way of the closing stop roller. The force of the closing spring rotates the cam shaft thru the spring cranks. The clos-
ing cam being attached to the cam shaft in turn rotates the pole shaft through the main link to close the breaker.

In Figure 5.3¢ the linkage is shown with the breaker in the closed position before the closing springs have been
recharged. Interference of the trip ‘D" shaft with the trip latch prevents linkage from collapsing and holds the
breaker closed.

Figure 5.3d shows the breaker in the closed position after the closing springs have been recharged. Note that
the spring charging rotates the closing cam by one half turn. Since the cam surface in contact with the main link
roller is cylinderical in this region, spring charging operation does not affect the mechanism linkage.

Since the primary contacts are completely enclosed in the vacuum interrupter and not adjustable in any way,
“Slow Close™ capability is not provided for this breaker.

5.2.4 TRIPPING OPERATION

When the trip “D” shaft is turned either by trip button or trip coil, all links return to the original “open” con-
dition shown in Fig. 5.3a.

. 5.2.5 TRIP FREE OPERATION

When manual trip button is held depressed, any attempt to close the breaker ends up in discharge of closing
springs without any movement of pole shaft or vacuum interrupter stem.

| ¢
| 5.3 CONTROL SCHEME

There are two basic control schemes for type VCP-W breakers - one for DC control and one for AC control.
See Fig. 5.5. There may be different control voltages or more than one tripping element, but the principal mode
of operation is as follows:

As soon as the secondary disconnects engage, the spring charging motor automatically starts charging the

; closing springs provided the control power is available. When the springs are charged, the motor cut off (LS/bb)

| switch turns the motor off. The breaker may be closed by making the control switch close (CS/C) contact. Auto-
matically upon closing of the breaker, the motor starts charging the closing springs. The breaker may be tripped

; any time by making the control switch trip (CS/T) contacts.

; Note the position switch (PS) contact in spring release circuit in the scheme. This contact remains made while

' the breaker is being levered between Test and Connected position. Consequently it prevents the breaker from clos-
ing automatically even though control switch close contact may have been made while the breaker is levered to the
Connected position.

When the CS/C contact is made, the SR closes the breaker. If the CS/C contact is maintained after the breaker
closes, the Y relay is picked-up. The Y/a contact seals in Y until C$/C is opened. The Y/b contact opens the SR
circuit so that even though the breaker would subsequently open, it could not be re-closed before the CS/C were
released and remade. This is the anti-pump function.
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~ LS “ON" AND CLOSING SPRINGS START CHARGING

— LS “OFF” — CHARGING COMPLETE

— CLOSING SIGNAL

— START OF CLOSING OPERATION

|-— COMPLETION OF CLOSING OPERATION

— LS “ON" AND CLOSING SPRINGS START CHARGING
— LS “OFF"" — CHARGING COMPLETE

~ TRIP SIGNAL

— START OF BREAKING OPERATION

— COMPLETION OF BREAKING OPERATION

MOTOR I'_'—I r—-l ~ ON
OFF
CLOSING SPRINGS -_/—\/ CHARGED
— DISCHARGED
OPENING SPRINGS e NG E’;‘S‘:;iizm
CONTACT SPRINGS / \ _g?s}:::iil;m

CLOSING COIL o
OFF

TRIP COI - o
L OFF

—ON

CIRCUIT BREAKER | OFF

CLOSING TIME OPENING TIME

Fig. 5.6 VCP-W Breaker Charge-Close-Open Operation
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5.3.1 TIMING

The opening and closing times for the circuit breakers vary depending upon the control voltage and the power
rating. However, the typical ranges are as follows:

TABLE 5.3.1

Event Time in Milliseconds

: Closing Time
‘ (From Initiation of Close 4560
Signal to Contact Make)

| Opening Time
; (Initiation of Trip Signal 3045
to Contact Break)

Reclosing Time
(Initiation of Trip 140-165
Signal to Contact Make)

5.3.2 SECONDARY DISCONNECTS

‘ _ The breaker control wiring is arranged to connect a 25 point male plug with a corresponding female plug

} u 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 position. The female plug in the compartment is mounted on a movable car-

riage. See Figures 4.1 and 4.2. The secondary disconnects will engage automatically as the breaker is levered into

the Connected pesition.

To engage the secondary contacts while the breaker is in Test position, raise the handle and pull the carriage
all the way towards the front. This will latch the contacts. To disengage, simply push the carriage to the rear.

5.3.3 UNDERVOLTAGE TRIP DEVICE

; The undervoltage trip device for VCP-W breakers is an electromechanical device that operates to open the

| breaker at 30% or less of the voltage rating of the trip coil. The device does not open the breaker at values above
60% of the voltage rating of its trip coil. However, it may operate to open the breaker when the voltage across the
trip coil is greater than 30%, but less than 60% of the voltage rating of its trip coil.

The circuit breaker can be closed as long as the voltage to the device trip coil is maintained at 85% or above the
rated level.

The devices are available only in instantaneous type and rated voltages of 48 Vdc, 125 Vdc, and 250 Vdc.

With the breaker closed and sufficient voltage on the Undervoltage Trip Device coil, the moving clapper® is held
to the stationary yoke®@ by the magnetic force produced by the coil® against the extension springs® pulling the
moving clapper apart from the yoke. The moving clapper is connected to the mechanism Trip D Shaft Jever® by a
slotted link®. When the voltage to the Undervoltage Trip Coil goes down as described earlier, the extension springs
force overcome reduced magnetic force and pull the moving clapper up. The slotted link in turn upsets the Trip D
Shaft and the breaker trips open.

u As the breaker opens, the reset lever® connected to the pole shaft lever® cperates to reset the moving clapper.
As long as the breaker remains open, the reset lever holds down the moving clapper to the yoke. When the breaker

1.B. 32-255-1B




32

y HT I
XN Wt

] i )

===/

e |

T
s

1. Moving Clapper 5. Trip D Shaft Lever
2. Stationary Yoke 6. Slotted Link
3. UV Trip Device Coil 7. Pole Shaft Lever
4. Extension Springs 8. Reset Lever
Fig. 5.7 Undervoltage Trip Device Configuration Q,,
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closes, the reset lever moves away from the moving clapper. If the Undervoltage Trip Device coil has at least 85%
of the rated voltage, the moving clapper is held to the yoke by the magnetic force, even though the reset lever has
moved up.

5.4 INTERLOCKS

All VCP-W breakers are equipped with several interlocks. These interlocks permit proper and safe breaker

operation.
WARNING {

NEVER DISABLE OR DEFEAT ANY INTERLOCKS. HAZARDOUS VOLTAGE WILL
CAUSE DEATH, SEVERE PERSONAL INJURY OR PROPERTY DAMAGE.

5.4.1 BREAKER-COMPARTMENT CODE PLATES (POWER RATING INTERLOCK)

A set of two code plates on the breaker and two in the compartment form this interlock. It is intended to
prevent the insertion of a lower rated breaker into a higher rated compartment. The ratings are based on con-
tinuous current, interrupting current, close and latch current and maximum voltage. Breakers with the same
or higher ratings in all of the above categories, can be inserted into compartments 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 control voltage or scheme incompatibility.
5.4.2 POSITIVE INTERLOCK

The purpose of this interlock is to prevent engaging the levering crank when the breaker is closed and in the Con-
nected position. A tab on the right hand side of the levering slide cage interferes with the breaker MOC switch oper-

ator thus preventing the slide from moving far enough to permit engagement of the levering crank. See Figs. 4.1 and
4.2,

5.43 ANTI-CLOSE INTERLOCK

This interlo.k prevents releasing the closing springs electrically or manually if the breaker is already closed
(see Figure 5.4). On a closed breaker, the interlock lever moves toward the rear. In this position, the movement
of the spring release clapper does not lift the lever and thus the spring release latch cannot be moved.

5.4.4 FLOOR TRIPPING AND SPRING RELEASE INTERLOCKS

These interlocks are operated by the interaction between the floor tripper rollers Figure 4.1 on the bot-
tom of the breaker and levering device rails. They perform several functions:

1. Hold the breaker trip free between the Test and Connected positions. The latch check switch is also held
open thus preventing any electrical close signal from closing the breaker, (negative interlock).

2. Permit the breaker to be withdrawn in safe mode (breaker open, springs discharged) when moved from
the Test to the withdrawn position or vice versa, (maintenance interlock),

3. Trip the breaker (if closed) before being levered from Test position, (levering interlock).

The above functions are accomplished by pushing up the tripper rollers which in turn rotate the trip "D"
shaft or spring release latch.

33

LB. 32-255-1B



34

Fig. 5.8 VCPW-SE Breaker Showing Mechanism and Fig. 5.9 VCPW-SE Breaker Showing Contact “Wipe”
Control Components

G T

Fig. 5.10 270 VCP-W 25, 1200A Breaker Fig. 5.11 270 VCP-W 25, 1200A Breaker in Minimodule
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5.5 MISCELLANEQUS

5.5.1 GROUND CONTACT

The Ground Contact is an assembly of spring loaded fingers to provide a means for grounding the
breaker chasis when it is inserted into the switchgear compartment. The ground contact is located on the left
side of the breaker under the mechanism bottom pan. An extension of the switchgear ground bus is secured
to the compartment floor in such a position to engage the ground contact when the breaker is pushed into the
Test position and to remain engaged in all positions up to the Connected position. (See Figures 4.1 and 4.2.)

5.52 MOC AND TOC SWITCH OPERATORS

As shown in figure 4.1, the MOC (Mechanism Operated Control) switch operator is coupled to the pole
shaft. In the Test and Connected positions of the breaker, this operator aligns directly above the MOC switch
bell crank levers 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 contacts operate in the same
manner as the auxiliary switch contacts in the breaker. (Note that the MOC switch operator is provided on
all breakers but MOC switches in the compartment are provided only when specified on the switchgear order).

As shown in Figure 4.1, the TOC (Truck Operated Control) switch operator is mounted inside the right
foot of the breaker. It operates the TOC switch as the breaker moves to the Connected position in the
switchgear compartment.

5.5.3 OPERATIONS COUNTER

All breakers are equipped with the mechanical operations counter. As the breaker opens, the linkage connected
to the pole shaft lever advances the counter reading by one. (See Fig. 5.2.)

56 LEVERING DEVICE

The purpose of the Levering Device is to move the circuit breaker between the Test and Connected posi-
tions. For VCP-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 understanding the operation. See Figures 4.1 and
4.2.

The levering device consists of a drive screw, a drive nut, two side rails and a sliding cage. In the Test
position, the nut is all the way to the front. As the breaker is pushed in, the levering latch snaps on the nut.
Turning the crank clockwise while pushing forward advances the breaker toward the Connected position.
During this travel, the floor tripper "Trip" roller is lifted up holding the breaker trip free. When the breaker
reaches the Connected position, the crank cannot be turned any further. A red flag, shown in figure 4.2, indi-
cates that the breaker is fully engaged.

If the breaker is closed in the Connected position, the slider cannot be pushed forward to permit engage-
ment of the levering crank. After tripping the breaker, the levering crank may be engaged and the breaker
withdrawn to the Test position by turning the crank counterclockwise. This position is indicated by no further
motion of the crank.

The breaker levering latch may be disengaged only when the breaket is in the Test position, by lifting the
latch release. As the breaker is withdrawn, it comes out with the contacts open and the springs discharged be-
cause of the floor tripping and spring release interlocks.

35
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SECTION 6 — INSPECTION AND MAINTENANCE t

WARNING
61

® DO NOT WORK ON A BREAKER IN THE “CONNECTED” POSITION.

¢ DO NOT WORK ON A BREAKER WITH SECONDARY DISCONNECTS ENGAGED.

® DO NOT WORK ON A BREAKER WITH SPRINGS CHARGED OR CONTACTS CLOSED.

® DO NOT DEFEAT ANY SAFETY INTERLOCKS.

¢ DO NOT LEAVE MAINTENANCE TOOL IN THE SOCKET AFTER CHARGING THE CLOSING SPRINGS,

e DO NOT STAND LESS THAN ONE METER AWAY FROM THE BREAKER WHEN TESTING FOR
VACUUM INTEGRITY.

FAILURE TO FOLLOW ANY OF THESE INSTRUCTIONS MAY CAUSE DEATH, SERIOUS BODILY
INJURY, OR PROPERTY DAMAGE. SEE SECTION 2 — SAFE PRACTICES FOR MORE INFORMATION,

6.2 FREQUENCY OF INSPECTION

Inspect the breaker once a year when operating in a clean, non corrosive environment, For a dusty and cor-

rosive 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 maintenance and inspection check points.

Apply one drop of light
machine oil at locations
shown.

VIEWAAR"

Fig. 6.1 Lubrication Points
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6.3 INSPECTION AND MAINTENANCE
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Inspection Corrective Action
No./Section Item Criteria Inspection Method if Necessary
1 Insulation Stand off insulators, No dirt Visual check Clean with lint-free

Insulation
Integrity

2 Power
Elements

) o

3 Control
Circuit
Parts

|
‘ 4 Operating
‘ Mechanism

operating rods, tie-bars

and barriers

Main Circuit to
Ground.

Between Main Circuit

Terminals.

Control Circuit to
Ground.

Vacuum Interrupters

Primary Disconnects

Closing and tripping
devices including
disconnects.

Wiring

Terminals

Motor
Tightness of
hardware.

Dust or foreign
matter.
Lubrication
Deformation or

excessive wear.

Manual operation.

No cracking
Withstand 27 kv,
60 Hz for 1 minute.

Withstand 27 kv,
60 Hz for 1 minute,

Withstand 1125V,
(60 Hz) for 1 minute.

Contact Erosion
visibility of mark.

Contact wipe
visible.

Adequate Vacuum

Dirt on ceramic body.

No burning or damage

Smooth and correct
operation by control
power.

Securely tied in
proper place.

Tight

At-5000 Operations
No loese or missing
parts,

No dust or foreign

matter.

Smooth operation and
no excessive wear,

No excessive
deformation or wear,

Smooth operation.

Torque Required to Tighten the Bolts

Visual check

Hipot Tester

Hipot Tester

Hipot Tester

Visual - Close the
breaker and look for
green mark on moving
stem from the rear of
the breaker

(see [Fig. 6.2).

Visual (Fig. 6.3).

See Section 6.4.

Visual check

Visual check

Test closing and
tripping of the
breaker twice.

Visual check

Visual check

Check Counter
Visual and tightening
with appropriate
tools.

Visual check

Sight and feel

Visual and
operationak.

Manual charging
closing and tripping.

Bolt Size

8-32

10-32 25-20

31-18 38-16 50-13

Torque Lb. In.

24

36 72

300 $40

cloth.
Replace cracked
unit.

Clean and retest
or replace.

Clean and retest
or replace.

Clean and retest
or replace.

If mark is not

visible, replace
interrupter assembly.

Replace VI assembly.

Replace interrupter
assembly if vacuum is
not adequate.

Clean with dry
lint-free cloth.

Replace if burned,
damaged or eroded.

Replace any defective
device - Identify per
troubleshooting chart.

Repair or tie
as necessary

Tighten or replace
if necessary.

Replace brushes,
Tighten or reinstate

if necessary.

Clean as necessary.
Lubricate very sparingly
with light machine oil

Remove cause and replace
parts.

Correct per trouble-

shooting chart
if necessary.
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64 VACUUM INTERRUPTER INTEGRITY TEST t{

Vacuum interrupters used in Type VCP-W circuit breakers are highly reliable interrupting elements. Satisfactory
performance of these devices is dependent upon the integrity of the vacuum in the interrupter and the internal di-
electric strength. Both of these parameters can be readily checked by a one minute ac high potential test. (See Table
6.1 for appropriate test voltage.) During this test, the following waming must be observed:

APPLYING ABNORMALLY HIGH VOLTAGE ACROSS A PAIR OF CONTACTS IN VACUUM MAY
PRODUCE X-RADIATION. THE RADIATION MAY INCREASE WITH THE INCREASE IN VOLT-
AGE AND/OR DECREASE IN CONTACT SPACING. X-RADIATION PRODUCED DURING THIS
TEST WITH RECOMMENDED VOLTAGE AND NORMAL CONTACT SPACING IS EXTREMELY
LOW AND WELL BELOW MAXIMUM PERMITTED BY STANDARDS. HOWEVER, AS A
PRECAUTIONARY MEASURE AGAINST POSSIBILITY OF APPLICATION OF HIGHER THAN
RECOMMENDED VOLTAGE AND/OR BELOW NORMAL CONTACT SPACING, IT IS RECOM-
MENDED THAT ALL OPERATING PERSONNEL STAND AT LEAST ONE METER AWAY IN
FRONT OF THE BREAKER.

With the breaker open and securely resting either on the extension rails or the floor, connect all top primary
studs (bars) together and to the high potential machine lead. Connect all bottom studs together and ground them
along with the breaker frame. Start the machine at zero potential, increase to appropriate test voltage and maintain
for one minute. Successful withstand indicates that all interrupters have satisfactory vacuum level. If there is a
breakdown, the defective interrupter or interrupters should be identified by an individual test and replaced before

placing the breaker in service.
TABLE 6.1 t
Breaker

Rated Maximum Vacuum Interrupter Integrity Test Voltage
Voltage ac 60 Hz dc

Up to and including 27kV 40 kV

17.5kV

24 kV and 27 kV 45kV 45 kV

After the high potential is removed, discharge any electrical charge that may be retained, particularly
from the center shield of vacuum interrupters. To avoid any ambiguity in the ac high potential test due to
leakage or displacement (capacitive) current, the test unit should have sufficient volt-ampere capacity. It is
recommended that the equipment be capable of delivering 25 milliamperes for one minute.

Although an ac high potential test is recommended, a dc test may be performed if only a dc test unit is avail-
able. In this case the equipment must be capable of delivering 5 milliamperes for one minute to avoid ambiguity due
to field emission or leakage currents and the test voltage shall be as shown in Table 6.1,

The current delivery capability of 25 mA ac and 5 mA dc apply when all three VI's are tested in parallel. If
individual VT’s are tested, current capability may be one third of these values.

CAUTION B

Some DC high potential units, operating as unfiltered halfwave rectifiers, are not suitable for use to test

vacuum interrupters because the peak voltage appearing across the interrupters can be substantially greater
than the value read on the meter, 3
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Vacuum interrupter contact erosion indicator.
Clearly visible, contact erosion indicators
require only an occasional check.

Fig. 6.2 Vacuum Interrupter Showing Contact Erosion Indicator
6.5 CONTACT EROSION AND WIPE

Since the contacts are contained inside the interrupter, they remain clean and require no maintenance. How-
ever, during high current interruptions there may be a minimal amount of erosion from the contact surfaces. Maxi-
mum permitted erosion is 1/8 inch. To determine contact erosion, close the breaker and observe the vacuum inter-
rupter moving stem from the rear of the breaker. If the mark on each stem is visible, erosion has not reached maxi-
mum value thus indicating satisfactory contact surface of the interrupter. If the mark is not visible, the vacuum
interrupter assembly must be replaced.

The adequacy of contact wipe can be determined by simply observing the vacuum interrupter side of the
operating rod assembly on a closed breaker. Figure 6.3 shows the procedure for determining the contact wipe. If
the wipe is not adequate, the vacuum interrupter assembly (Pole Unit) must be replaced. Field adjustment is not
possible. (See Section 7.3.2 for Replacement Procedure).

WARNING

FAILURE TO REPLACE A VACUUM INTERRUPTER ASSEMBLY WHEN CONTACT
EROSION MARK IS NOT VISIBLE OR WIPE IS UNSATISFACTORY, WILL CAUSE THE
BREAKER FAIL TO INTERRUPT AND THEREBY CAUSE PROPERTY DAMAGE OR
PERSONAL INJURY.

L.B. 32-255-1B
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3

CLOSE THE

BREAKER

BLUE CONTACT SPRINGS

"T" SHAPE VISIBLE
"wiPE" SATISFACTORY

"T" sHape NOT visie
"WIPE" UNSATISFACTORY

(REPLACE THE INTERRUPTER
ASSEMBLY)

3 ijT#LEjn \ i

WHITE CONTACT SPRINGS

RED OR GRAY VISIBLE,
"wIpE" SATISFACTORY'

RED OR GRAY NOT visisLe,
"WwIPE" UNSATISFACTORY

(REPLACE THE INTERRUPTER
ASSEMBLY)

Fig. 6.3 Wipe Indication

I.B. 32-255-1B
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6.6 INSULATION

In VCP-W breakers, insulation maintenance primarily consists of keeping all insulating surfaces clean. This
can be done by wiping off all insulating surfaces with a dry lint free cloth or dry paper towel. In case there is any
tightly adhering dirt that will not come off by wiping, it can be removed with a mild solvent or distilled water. But
be sure that the surfaces are dry before placing the breaker in service. If a solvent is required to cut dirt, use Stod-
dard’s Solvent Westinghouse 55812CA or commercial equivalent. Secondary control wiring requires inspection for
tightness of all connections and damage to insulation.

6.7 INSULATION INTEGRITY CHECK
PRIMARY CIRCUIT:

The integrity of primary insulation may be checked by the AC high potential test. The test voltage depends
upon the maximum rated voltage of the breaker. For the breakers rated 4.76 kV, 8.25 kV, 15 kV and 27 kV, the
test voltages are 15 kV, 27 kV, 27 kV RMS and 45 kV, 60 Hz respectively. Conduct the test as follows:

Close the breaker. Connect the high potential lead of the test machine to one of the poles of the breaker.
Connect the remaining poles 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. Repeat for the remaining poles. Successful
withstand indicates satisfactory insulation strength of the primary circuit.

If a DC high potential machine is used, make certain that the peak voltage does not exceed the peak of the cor-
responding AC RMS test voltage.

SECONDARY CIRCUIT:

Isolate the motor by pulling apart the two insulated quick disconnecting terminals in the two motor leads
provided for this purpose (see Figure 5.2). Connect all points of the secondary disconnect 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 voltage to 1125 RMS, 60 Hz. Maintain the voltage for one minute. Successful withstand indi-
cates satisfactory insulation strength of the secondary control circuit. Remove the shooting wire and reconnect
the motor leads.

6.8 PRIMARY CIRCUIT RESISTANCE CHECK

Since the main contacts are inside the vacuum chamber they remain clean and require no maintenance at any
time. Unlike most typical circuit breaker designs, VCP-W breakers do not have sliding contacts at the moving stem
either. Instead they use a highly reliable and unique flexible clamp design that eliminates the need for lubrication
and inspection for wear.

If desired, the DC resistance of the primary circuit may be measured as follows: close the breaker, pass at
least 100 amps DC current through the breaker. With the low resistance instrument, measure resistance across
the studs on the breaker side of the disconnects for each pole. The resistance should not exceed 60, 40, 20 micro-
ohms for 1200, 2000, and 3000 amps respectively.

6.9 MECHANISM CHECK
Make a careful visual inspection of the mechanism for any loose parts such as bolts, nuts, pins, rings, etc. Check

for excessive wear or damage to the breaker components. Operate the breaker several times manually and electri-
cally. Check the closing and opening times to verify that they are in accordance with the limits in Table 5.3.1.
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6.10 LUBRICATION Q,

All parts that require lubrication have been lubricated during the assembly with molybdenum disulphide grease.
Westinghouse M No. 53701QB. Over a period of time, this lubricant may be pushed out of the way or degrade.
Proper lubrication at regular intervals is essential for maintaining the reliable performance of the mechanism. Once
a year or every 2000 operations (1000 operations for 3000 amp breaker) whichever comes first, the breaker should
be relubricated. The locations shown in Figure 6.1 should be lubricated with a drop of light machine oil.

After lubrication, operate the breaker several times manually and electrically.

Roller bearings are used on the pole shaft, the cam shaft, the main link and the motor eccentric. These bearings
are packed at the factory with a top grade slow oxidizing grease which normally should be effective for many
years. They should not be disturbed unless there is definite evidence of sluggishness, dirt or parts are dismantled
for some reason.

If it becomes necessary to disassemble the mechanism, the bearings and related parts should be thoroughly cleaned
remove old grease in a good grease solvent. Do not use carbon tetrachloride. They should then be washed in light
machine oil until the cleaner is removed. After the oil has been drawn off, the bearings should be packed with
Westinghouse Grease 53701QB or equivalent.

3

6.11 TROUBLESHOOTING CHART

SYMPTOM

FAILS TO CLOSE INSPECTION AREA PROBABLE DEFECTS

| | Control Power

| -Closing Springs -Control Circuit | (Fuse blown or switch off) t{
not charged |

| -Secondary Disconnects - Fig. 4.1, Item 3
| (Pins 1 and/or 24 not engaging)

-Motor Cut-off Switch - Fig. 7.1
(Poor or burned contacts.
Lever not operatjonal.)

|
|
|
|
I
{ “Terminals and connectors

|| (Poor or burned contacts)

| .Motor - Fig. 7.1

(Brushes worn or commutator
segment open)

| -Pawls - Fig. 5.4, Items 10 & 12
} (Stipping or broken)

-Rachet Wheel - Fig. 5.4, Item 11
(Teeth worn or broken)

|
I
|
|
I
|
|
I
I
I
I
I
I
I
|
|
|
I
I
|

|

|

|

| -Cam Shaft Assy.

i {Sluggish or jammed)
|

I

-Oscillator - Fig, 7.3.4-2
(Reset spring off or broken) ”
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/
‘ M SYMPTOM
( FAILS TO CLOSE INSPECTION AREA PROBABLE DEFECTS

{-Closing Springs | No Closing Sound | -Control Power
| Charged but breaker | (Close Coil does not------- | (Fuse blown or switch off)

I does not close pick up) I-Secondary Disconnects - Fig. 4.1, [tem 3
I
|

| (Pins 4 and/or 21 not engaging)

| -Anti Pump Relay - Fig. 7.1
| (Y relay N.C. contact

| open or burned or

| relay picks up)

| -Close Coil - Fig. 7.1
| (Open or burned)

| ‘Latch Check Switch - Fig. 7.3.6
I {Contact open - Bad
I switch or trip bar not reset)

| -Auxiliary Switch - Fig. 7.1
| (b contact open ot burned)

| (Contacts open or burned)

| -Trip Coil Assy. - Fig. 7.1
I (Clapper fails to reset)

| -Pole Shaft

I (Not open fully)

I
| -Trip Latch Reset Spring - Fig. 5.3b, [tem 12

| (Damaged or missing)

-Closing Sound-------++------ | -Trip Bar - D Shaft - Fig. 5.3b, Item 11

But no Close (Fails to remain reset)

I

I -Trip Latch - Hatchet - Fig. 5.3b, Item 4
I (Fails to remain reset)
I
|

I

I

I

I

I

I

I

I

I

I

I

|

I

|

I

|

I I -Motor Cut-off - Fig. 7.1
I

|

|

I

I

I

|

I

I

I

I

I

I

I

I

| -Trip Floor Tripper - Fig. 4.1, Item 6
I (Fails to remain reset)
| -Close Latch - Fig. 5.4, Item 3
| (Binding)

|
| -Close Latch Roller - Fig. 5.4, Item 14
| (Binding)

| -Trip Circuit Energized
UNDESIRABLY TRIPS |

-Control Circuit---------- | -Close Circuit
(CS/C Getting shorted)

| -Close Release

) | (Fails to reset)
-Mechanism-------------- | -Close Floor

I Tripper - Fig. 4.1, [tem 4
(Fails to reset)

|
|
!
J E | Latch - Fig. 54, Item 3
I
I
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SYMPTOM
FAILS TO CLOSE

-No Trip Sound---------

-Trip Sound--------------
But no trip

UNDESIRABLY TRIPS

LB. 32-255-1B

INSPECTION AREA

-Control Circuit-----=-------

|
|
|
|
|
|
|
|
|
|
|
|
| Trip Mechanism -------eme-me

| Trip Mechanism------------
|
|
|
|
|

|-Vacuum
Interrupter
(One or more Welded)

-Control Circuit-«-=-========

|-Mechanism---------=en-un---

PROBABLE DEFECTS M

{ -Control Power
| (Fuse blown or switch off)

| -Secondary Disconnects - Fig. 4.1, Item 3
| (Pins 6 and/or 19 not engaging)

|

| -Auxiliary Switch - Fig. 7.1

| (a contacts not making

| poor or burned)

|

| -Trip Coil - Fig. 7.1

| (Burned or open)

|-Terminals & Connections
(Poor or burmed or open)

| Trip Clapper - Fig. 7.1
| (Jammed)

| -Trip Bar, Trip Latch
| (Jammed)

|
| -Pole Shaft - Fig. 6.1 U

| (Jammed)

|

| -Operating Rod Assembly
(Broken or pins out)

| -Control Power
| (CS/T Switch, remains made)

| -Trip Coil Clapper - Fig. 7.1
| (Not resetting)

| -Trip Bar or Trip Latch - Fig. 5.3, Items 11 and 12
| (Poor engagement of mating
| or worn surfaces)

I
| -Trip Bar Reset Spring
(Loss of torque)




GENERAL

SECTION 7 — RENEWAL PARTS AND ACCESSORIES

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

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

7.1A RECOMMENDED RENEWAL PARTS FOR ANSI RATED BREAKERS

45

LINE STYLE NUMBER
NO. DESCRIPTION VCPW | VCPWSE&27kV | VCPW-ND | QTY.
INTERRUPTER ASSEMBLY =
1 | 50/250, 1200A-58%A 8297A02HOL |  8297A02HO2 | 8297A02HO3 | 3 B
2 | 50/250H, 1200A-78kA 8297A05HO1 |  8297A05HO2 3
3 | 50/250,20004-58kA 8297A03HO1 |  8297A03H02 3
4 | 50/250H, 2000A-78KkA 8297A06HOL [  8297A06HO2 3
s | 50/250, 3000A-58%A 8297A04HO1 |  8297A04H02 3
6 | 50/250H, 3000A-78kA 8297A07HOL |  8297A07HO2 3
—
7 | 50/350, 1200A-78kA 8297A08HO1 |  8297A08H02 3
8 | 50/350, 2000A-78KA 8297A09HO1 |  8297A09HO2 3
9 | 50/350, 3000A-78kA 8297A10HOL |  8297A10H02 3
10 | 75/500, 1200A-66kA 8297A11HO1 |  8297A11HO2 3 ‘
11 | 75/500, 2000A-66kA 8297A12H01 |  8297A12H02 3
12 | 75/500, 3000A-66kA 8297A13HOL |  8297A13H02 3

1.B. 32-255-1B
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LINE STYLE NUMBER
NO. DESCRIPTION VCPW VCPW-SE& 27kV | VCPW-ND | QTY.
INTERRUPTER ASSEMBLY
13 | 150/500, 1200A-37kA 8297A17HO1 8297A17HO2 3
14 | 150/500H, 1200A-58kA 8297A20H01 8297A20H02 3
15 | 150/500, 2000A-37kA 8297A18HO1 8297A18H02 3
16 | 150/500H, 2000A-58kA 8297A21HO1 8297A21H02 3
17 | 150/500, 3000A-37kA 8297A19HO1 | 8297A19H02 3
18 | 150/500H, 3000A-58kA 8297A22H01 | 8297A22H02 3
b
*

19 | 150/750, 1200A-58kA 8297A23H01 | 8297A23H02 3
20 | 150/750H, 1200A-77kA 8297A26HO1 |  8297A26H02 3
21 | 150/750, 2000A-58kA 8297A24HO1 | 8297A24HO2 3
22 | 150/750H, 2000A-77kA 8297A27HO1 | 8297A27HO2 3
23 | 150/750, 3000A-58kA 8297A25HOL |  8297A25H02 3 .
24 | 150/750H, 3000A-77kA 8297A28HOI | 8297A28H02 3

L,
25 | 150/1000, 1200A-77kA 8297A29H01 |  8297A29H02 3 -
26 | 150/1000, 2000A-77KA 8297A30H01 | 8297A30H02 3
27 | 150/1000, 3000A-77kA 8297A31H01 8297A31H02 3
28 | 270/25,630A-37kA 8299 A04HO1 3 -
29 | 270/25,1200A-37kA 8299A05HO1 3 -

PRIMARY DISCONNECTS ’

30 | Up to 15KV, 1200A 508B022G01 508B022G01 | 502A851G02 | 6 iy
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LINE STYLE NUMBER
NO. DESCRIPTION VCPW | VCPWSE&27kV | VCPW-ND | QTY.
PRIMARY DISCONNECTS
31 | Up to 15KV, 2000A 508B012G01 |  508B012GO1 6
~
NANNNFANNNY
32 | Up to 15KV 3000A 692C037G01 |  6920037GO01 6
33 | 27kV 630A 6998352G01 6 = b
34 | 27KV 12004 699B352G01 6
@S&w
PHASE BARRIERS
35 | Up to 15KV 691C176HO1 | 691C176HO1 | 691C255H01 | 2
36 | Up to 15kV, 691C648G01 |  691C648GO1 1
All 50/350, 150/1000
and 3000A Breakers
37 | 27%v 691C218HO1 2 ‘
PUSH ROD ASSEMBLIES
38 | Up to 15KV-WHITE SPRINGS | 691C650G01 |  691C650G02 3 u.“@ A
) -
39 | Upto15kV-BLUE SPRINGS | 691C651G01 | 691c651G02 | 692c799Gor | 3 | (o 1} 1| -j )
40 | 27kV-BLUE SPRINGS 691C241G01 3
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LINE STYLE NUMBER
NO. DESCRIPTION VCPW | VCPWSE&27kV | VCPW-ND | QTY.
TIE BARS
41 | Upto 15KV 3619A09HO1 |  691C271HO1 | 3619A09H01 | 6 | | ° L
@ L d
a2 |27mv 691C223H01 6 . .
S —
CHARGING MOTOR —q
K
43 |a8vDC 699B196G03 |  699B196GO6 | 699B196G03 | 1 —
44 |125VDC/120VAC 699B196G01 | 699B196GO4 | 699B196GO1 | 1 -
45 | 250VDC/240VAC 699B196G02 | 699B196G05 | 699B196G02 | 1 ( <
[ h
46 | MOTOR BRUSH KIT 8063A77GO1 | 8063A77G01 | 8063A77G01 | 1 @ =
SPRING RELEASE COILS ;
47 | 48vDC 3759A76G01 | 3759A76G11 | 3759A76G01 | 1 | =
48 | 125vDC/120vAC 3750A76G02 |  3759A76G12 | 3759A76G02 | 1
49 | 250vDC/240VAC 3759A76G03 | 3759A76G13 | 3759A76G03 | 1
50 | RECTIFIER (120/240VAC) | 3759A79GO1 | 3759A79G11 | 3759A79G01 | &
ANTI PUMP (Y) RELAY m
s1 | 48vDC 3759A74G03 | 8237a27H03 | 3759A74G03 | 1
s2 | 125vDC 3759A74G04 | 8237A27HO4 | 3759A74G04 | 1
s3 | 25vDC 3759A74G05 | 8237A27HOS | 3759A74G05 | 1
s4 | 120vac 3759A74G01 | 8237A27HOL | 3759A74GO1 | 1
55 | 240vaC 3759A75G02 | 8237A27H02 | 3759A74G02 | 1
SHUNT TRIP COILS
s6 | 24vDC 3759A76G04 |  3759A76G14 | 3759A76G04 | 1
57 | 48vDC 3759A76G01 | 3759A76G11 | 3759A76G01 | 1
58 | 125VDC/125VACCAPTRIP | 3759A76G02 | 3759A76G12 | 3759A76G02 | 1
59 | 250VDC/240VACCAP TRIP | 3759A76G03 | 3759A76G13 | 3750A76G03 | 1
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LINE STYLE NUMBER
NO. DESCRIPTION VCP-W VCPW-SE & 27kV VCPW-ND QTY.
UV TRIP COILS
60 j 48VDC 8064 A19G01 8064A19G01 8064 A19G01 1 X2
61 125vDC 8064A19G02 8064 A19G02 8064 A19G02 1 | =
62 ([ 250VDC 8064A19G03 8064 A19G03 8064A19G03 1 ety
N
i?"" =
63 MOTOR CUT OFF SWITCH 699B199G01 699B199G04 699B199G01 1 -
64 LATCH CHECK SWITCH 699B1i47G01 699B147G02 699B147G01 1
65 POSITION SWITCH 8064 A03G01 699B147H01 8064A03G01 1 %
1T :t,
66 AUXILIARY SWITCH 698B822HO1 8293A01H01 698B822H01 1
TRIP D-SHAFT
67 STANDARD 691C662G01 691C666GO1 691C662G01 1
WITH UV. 691C666G01 691C666G01 691C666G01
68 TRIP LATCH {HATCHET) 699B040G01 699B040G01 699B040GO1 1
69 GROUND CONTACT ASSY. | 691C506G01 691C506G01 691C506G02
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LINE STYLE NUMBER
NO. DESCRIPTION VCP-W VCPW-SE & 27kV VYCPW-ND QTY.
FRONT PANEL (W/O ESCN)
70 30004, 350 & 1000 MVA 691C655H01 691C655H01
71 27KV 691C214H01
72 ALL OTHERS 691C192H02 691C192H02 691C253H01
| 73 BREAKER WHEEL 3617A99HO01 3617A99H01 8237A50H01
|
)
|
‘ 74 FASTENER KIT 8061A01G01 8061A01G01 8061A01G0O1 1 @
i
\
‘
;
‘ 75 | LABELS KIT 8295A45G01 8295A45G01 8295A45G01 OPEN
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7.1B RECOMMENDED RENEWAL PARTS FOR IEC RATED BREAKERS

31

LINE STYLE NO.
DESCRIPTION QTY.
NO. UPTO 17.5 kV 24 kv
C
INTERRUPTER ASSEMBLY
1 36/25-630A 8299A01HO1 3
2 36/25-1250A 8299A01HO02 3
3 36/25-200A 8299 A01HO3 3
o
Py
4 36/32-1250A $299A01H04 3 ‘
5 36/32-2000A 8299A01HO5 3
P
=
6 36/40-1250A 8299A01H06 3 -
7 36/40-2000A 8299A01H07 3
—bB
8 72/25630A 8299A01HO8 3
9 72/25-1250A 8299A01HO9 3
10 72/25-2000A §299A01H10 3
o
11 72/32-1250A 8299A01H11 3
12 72/32-2000A 8299A01H12 3
‘ I * _._b
13 72/40-1250A 8299A01H13 3
14 72/40-2000A 8299A01H14 3
15 120/25-630A 8299A01H15 3
16 120/25-1250A 8299A01H16 3
17 120/25-2000A 8299A01H17 3
18 120/32-1250A 8299A01Hi18 3
19 120/32-2000A 8299A01H19 3
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LINE STYLE NO.
DESCRIPTION QTY.
NO. UPTO 17.5 kV 24 kV
*
INTERRUPTER ASSEMBLY
20 | 120/40-1250A 8299A01H20 3
21 | 120/40-2000A 8299A01H21 3
*
22 | 175/25-1250A 8299A01H22 3
23 | 175/25-2000A 8299 A01H23 3
*
24 | 175/32-1250A 8299A01H24 3
25 | 175/32:2000A 8299A01H25 3
26 | 175/40-1250A 8299A01H26 3
27 | 175/40-2000A 8299A01H27 3
0
28 | 240/25-630A 8299A01H28 3 __4:
29 | 240/25-1250A 8299A01H29 3 =
PRIMARY DISCONNECTS
30 | Up to 175/40-630A 699B104G01 6
31 | Up to175/40-1250A 5088022G01 6
PRIMARY DISCONNECTS
32 | uUp to 175/40-2000A 508B012G01 6
33 | 240/25-630a 699B352G01 6
RN

1.B. 32-255-1B
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STYLE NO.
' w LINE DESCRIPTION QTY.
NO. UPTO 17.5 kV 24 kV
—
by
PRIMARY DISCONNECTS |
34 | 240/25-1250A 6998352G01 6 :
RN O Y
PHASE BARRIERS
35 | Upto175/40 691C176HO1 2
37 |240/25 691C218HO1
rd
PUSH ROD ASSEMBLIES
38 | Up to 175/40 WHITE SPRINGS | 691C650H01 3 . . m
39 | Up to 175/40 BLUE SPRINGS | 691C651HO01 3 ~
PUSH ROD ASSEMBLIES -
’ a0 | 240/25 691C241HO1 3 mlﬂllﬁ =238
| M
i
|
TIE BARS y <
41 | Upto175/40 3619A09HO1 6 N .
TIE BARS s | T‘] rg
42 | 240/25 691C223H01 6 P | s |
CHARGING MOTOR .
43 | 48VDC 699B196G03 699B196G06 1 { ! -0
44 | 125VDC/120VAC 699B196G01 6998196G04 1 Ci o
45 | 250VDC/240VAC 699B196G02 699B196G0S 1
W 46 | MOTOR BRUSH KIT 8063A77G01 8063A77G01 1 4@ T @

I.B. 32-255-1B
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LINE STYLE NO.
DESCRIPTION QTY.
NO. UP TO 17.5 kV 24 kv
SPRING RELEASE COILS
47 | 48vDC 3759A76G01 3759A76G11 1 f
48 | 125VDC/120VAC 3759A76G02 3759A76G12 1
49 | 250VDC/240VAC 3759A76G03 3759A76G13 1
50 | RECTIFIER (120/240VAC) 3759A79G01 3759A79G11 1
ANTI PUMP (Y) RELAY
51 | 48VDC 3759A74G03 8237A27HO3 1
52 | 125VDC 3759A74G04 8237A27H04 1
53 | 250VDC 3759A74G05 8237A27HO5 1
54 | 120VAC 3759A74G01 8237A27H01 1
55 | 240VAC 3759A74G02 8237A27H02 1 AN
SHUNT TRIP COILS
56 | 24VDC 3759A76G04 3759A76G14 1 ‘
57 | 48VDC 3759A76G01 3759A76G11 1 '
58 | 125VDC/120VAC CAP TRIP 3759A76G02 3759A76G12 1
59 | 250VDC/240VAC CAP TRIP 3759A76G03 3759A76G13 1
UV TRIP COILS
60 | 48VDC 8064A19G01 8064A19G01 1
61 125VDC 8064A19G02 8064A19G02 1
62 250VDC 8064A19G03 8064A19G03 1
=
=0
i —
63 | MOTOR CUT OFF SWITCH 699B199G01 699B199G04 1 ! \17_;_4
L
64 LATCH CHECK SWITCH 699B147G01 699B147G02 1
65 POSITION SWITCH 8064 A03G01 699B147HO1 1

LB. 32-255-1B
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LINE STYLE NO.
DESCRIPTION QTY.
NO. UPTO 17.5 kV 24 kv
66 | AUXILIARY SWITCH 698B822H01 8293A01H01 1 %TWMH%
7
| g7 | TRIP D SHAFT STANDARD 691C662G01 691C666GO1 .
WITH UV. 691C666GO1 691C666GO1
68 | TRIPLATCH (HATCHET) 699B040G01 699B040GO1 1
.+_ !
GROUND CONTACT
69 | ASSEMBLY 691C506GO1 691C506G01
-
R
FRONT PANEL (W/O ESCN) | F
70| 240725 691C214H01 B ;o
ALL OTHERS 691C192H02 P c. |
.. ool J
| /,/'\ .
. a o
i 73 | BREAKER WHEEL 3617A99HO1 3617A99HO1 — (&) ++
N !
|
74 | FASTENER KIT 8061A01G01 8061A01GO1 @
)
\
|
w 75 | LABELS KIT 8295445G01 8295A45G01 1 OPEN

LB. 32-255-1B
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7.2 GRDERING INSTRUCTIONS

® Always specify breaker rating information and shop order number.

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

For electrical components, specify voltage.

State method of shipment desired.

Send all orders or correspondence to the nearest Westinghouse sales office.

L.B. 32-255-1B

See renewal parts data RPD 32.255-1.
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| m 7.3 REPLACEMENT OF COMPONENTS

7.3.1 Location of Components

Vacuum Interrupter Assy. Primary Disconnects

Anti-Pump Relay

Auxiliary Switch
Motor Cutoff Switch

Latch Check Switch

Spring Charging Motor

| i
{ U S.R. (Close) Coil

Shunt Trip Coil | 7* " al
Position Switch d

Fig. 7.1

WARNING

BEFORE ATTEMPTING TO REPLACE ANY COMPONENT, MAKE CERTAIN THAT THE
BREAKER IS OPEN, CLOSING SPRINGS DISCHARGED AND CONTROL POWER
DISCONNECTED. DISASSEMBLY STEPS ARE GIVEN HERE. FOR ASSEMBLY, FOLLOW
THE ORDER IN REVERSE. FAILURE TO FOLLOW THIS PROCEDURE MAY CAUSE
CRUSHING INJURIES TO FINGERS OR HANDS.

1.B. 32-255-1B
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7.3.2 Replacement of Vacuum Interrupter Assembly

1. Tools Required 2. Remove Front Panel

Primary Disconnect Plier If Necessary, Remove Barriers
Screw Driver, 9/16-1/2"

Offset Box Wrench and

1/2” Swivel Ratchet

3. 1200/2000 Amps - Remove 4. 3000 Amps - Remove Primary
Primary Disconnects Disconnects

o3

5. Remove Push Rod Pin To Bell 6. Spread Apart Bell Cranks From Push
Crank Clip Rod Pin - One At A Time
1.B. 32-255-1B
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7. Drop Down The Push Rod 8. Remove The Top Pan
Assembly Gently
9. Remove The Lower Insulator 10. Remove Three Mounting Bolts For
Mounting Bolts The Top Insulator
11. Holding The Interrupter Assembly 12. Remove The Interrupter Assembly
With One Hand, Remove The
Last Mounting Bolt Of The
Upper Insulator
For installing new interrupter assembly, follow the procedure in reverse. Use 24 inch scale to check the vertical
and horizontal alignment of the new pole unit with the others. If necessary, use the shims provided to obtain correct
alignment.
High pot the interrupters for vacuum integrity per Sec. 6.4 before putting in service.
I.B. 32-255-1B
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7.3.3 Replacement of Push Rod Assembly

1. Tool Regd: Screw Driver

o =

3. Remove The Pin 4. Remove The Spring Clip Follow
Steps 6 & 7 of 7.3.2 and Remove
The Push Rod

1.B. 32-255-1B
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7.3.4 Replacement of Spring Charging Motor

1. Tools Required:
1/2” Socket Wrench, Spring Puller,
9/64 Allen Key and 3/4” Open End
Wrench

3. Lift the Oscillator Up To Expose The
Motor Eccentric

5. Disconnect The Motor Terminals

61

4. Hold The Motor Commutator With
One Hand and Turn The Eccentric Clock-
wise To Unscrew And Remove It

6. Remove The Motor Bracket Mounting
Screws

L.B. 32-255-1B
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7. Remove The Screws Mounting The
Motor To The Bracket

7.3.5 Replacement of Auxiliary Switch Assembly

1. Tools Required: 2. Disconnect The Auxiliary Switch
1/2" Swivel Ratchet and 1 /2" - Lever From The Hammer
9/16” Open Box Wrench

3. Remove Auxiliary Switch Mounting 4. Remove Auxiliary Switch Assembly

Screws

BEFORE RECONNECTING THE AUXILIARY SWITCH LEVER TO THE HAMMER,
MAKE CERTAIN THAT THE OPERATING LINK IS FREE TO OSCILLATE.
FAILURE TO DO SO WILL RESULT IN DAMAGE TO THE AUXILIARY SWITCH.

L.B. 32-255-1B
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@ 7.3.6 Replacement Of Latch Check And Position Switches
Latch Check Switch

Tools Required: Remove The Mounting Screws And
A Screw Driver And A 5/16” Wrench Connections

1. Before installing the new switch, form the switch lever to the approximate contour of the lever of the switch
removed.

2. Verify for correct operation as follows:
a. Charge closing springs and close the breaker.

‘ b. Depress manual push to close button slowly while listening for the snapping sound of latch check switch
contacts status change. The switch contacts status must change before the breaker trips open.

c. With the breaker open and closing springs charged, lift up the trip “D’” shaft lever all the way up to the stop
with the help of screw driver. The switch lever shall remain in front of the lever it is pushed by. Check this
operation twice.

Position Switch

1. After installing the new switch, form the switch lever so that

a. The switch contacts change on about 1/4" lift of the trip floor tripper and

b. There is some over travel of the switch lever with the floor tripper in
normal position.

Remove the Position Switch Mounting
Screws

I.B. 32-255-1B
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7.3.7 Replacement Of The Spring Release (Close Coil) And Shunt Trip Coil

L

1. Tool Required: 2. Remove The Mounting Bolt
1/2” Socket Wrench

| 3. Disconnect Quick Connect Terminals 4. Remove The Spring Release Coil
Along With The Core And Anti-
Freeze Washers

WARNING

WHEN REPLACING THE COILS,
MAKE CERTAIN THAT THE
ANTIFREEZE WASHERS ARE
CORRECTLY PLACED IN THE
ASSEMBLY. FAILURE TO

DO SO MAY RESULT IN
MISOPERATION OF THE
SPRING RELEASE OR SHUNT
TRIP ASSEMBLIES.

5. Remove Shunt Trip Coil Along With
The Core And Anti-Freeze Washers

I.B. 32-255-1B
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7.3.8 Replacement Of The Motor Cut Off Switch

1. Tool Required 2. Remove The Mounting Bolts
1/2" Socket Wrench

After Installing The New Motor Cut Off
Switch, Verify For The Correct Operation
Of The Switch To Cut Off The Motor At
The End Of Charging The Closing Springs.
If Necessary, Adjust The Switch Levers.

3. Pull Qut The Assembly

7.3.9 Replacement Of The Anti-Pump Relay

Disconnect The Terminals. Remove The

Top Screw And Loosen The Bottom Nut.

Tools Required Remove The Anti-Pump Relay.
A Screw Driver And A 5/16"° Wrench

I.B. 32-255-1B
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APPENDIX

VCP-W Switchgear Instruction Book: I.B. 32-255
VCP-W Descriptive Bulletin: D.B. 32-255

VCP-W Application Data: A.D. 32-265

VCP-W Renewal Parts Data: R.P.D. 32255
Medium Voltage Switchgear System: SA-11713
World Class Switchgear: SA-11579

World Class Compartment Kit Program: SA-1164

TO OBTAIN THE ABOVE LITERATURE CONTACT:

Westinghouse Electric Corporation
Distribution and Control Business Unit
Electrical Components Division
Pittsburgh, PA 15220

LB. 32-255-1B




TYPE VCP-W BREAKER INSTALLATION CHECKLIST

BREAKER IDENTIFICATION ___ VCPW____ SERIAL NO.
Section Description Check
41 General check for loose hardware and missing or damaged parts. O
< 4.2 Manual operations check — charging, closing and opening. O
i 43 Vacuum interrupter integrity check — HiPot at appropriate voitage. ]
| 4.4 Breaker primary and secondary insulation check — HiPot at appropriate ]
voltage.

45 Contact erosion and wipe check. |
ﬁ 46 Primary circuit resistance check. O
? 4.7 Nameplate check. ]
48 Electrical operation check — charging, closing, charging and opening. O

i{' 4.9 Breaker/compartment interface checks.
’t a) Power ratings interlock O
b) Maintenance interiock 0
¢) Levering interlock N
d) Positive interlock O
} e) Negative interlock O
| : f) Position closing interlock ]
‘% g) Position withdrawal interlock O
h) Extension rail interlock 0

410  Operation Counter Reading.

Signature Date

I.B. 32-255-1B






