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SECTION 3 — RECEIVING, HANDLING AND STORAGE

3.1 RECEIVING

Each circuit breaker is carefully inspected and shipped in
a wooden crate protected by a corrugated carton. The
carton is secured to a wooden pallet by two nylon bands
and several carton nails. Other accessories such as the
maintenance tool, levering crank, rail clamps, etc. are
shipped separately with the switchgear assembly.

Clamp

Pole Unit

Support

4. Transport Dolly
6. Rail Clamps

1. Maintenance Tool
2. Levering Crank
3. Test Jumper

Fig. 1 1200 Amp VCP Breaker in Crate — Carton
Removed

Use a nail puller to remove the nails. Shear off the
nylon bands and lift up the carton. Check the contents
against the packing list and examine for any damage or
loss. File claims immediately with the carrier if any
damage or loss is detected and notify the nearest Westing-
house sales office.

Until the breaker is ready to be delivered to the switch-
gear site for installation, DO NOT remove the wooden
crate and pole unit support. If the breaker is to be placed
in storage, maximum protection can be attained by keep-
ing it in its crate.

TOOLS AND ACCESSORIES

The following tools and accessories used with VCP
Breakers are shipped with VAC-CLAD Switchgear — one
per order.

* Maintenance Tool: used to charge closing springs
manually and lift the shutter in breaker compart-
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Fig. 2 VCP Breaker Tools and Accessories

ment. It may also be used to facilitate replacement
of pole unit assembly.

o Lifting Yoke: used to lift the breaker.

¢ Levering Crank: used to crank the breaker between test
and connected position.

e Test 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 contacts to the com-
partment secondary contacts.

e Transport Dolly: used to move the breaker outside
its compartment. One transport dolly with two rail
clamps is provided per order.

* Rail Clamps: used to clamp the breaker to the ex-
tendable rails in the housing and to the transport
dolly.

The following accessories are optional:

o Test Cabinet: used to provide power to operate the
breaker outside its compartment.

* Portable Lifter: used to lift the breaker from or to the
extended rails of the breaker compartment,
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Breakers — Weights in Pounds (Approx.)

Current Current

Type of Rating Type of Rating
Breaker Amps | Lbs Breaker Amps | Lbs
1200 450 1200 | 450
SO0VCP250 | 2000 550 | 150VCP500 2000 | 550
3000 650 3000 | 650
1200 450 1200 | 450
50VCP350 | 2000 550 | 150VCP750 2000 | 550
3000 650 3000 | 650
1200 450 1200 | 450
75VCP500 | 2000 550 | 150VCP1000 2000 | 550
3000 650 3000 | 650

3.2 HANDLING

The breaker is secured to the crate by a clamp on each
foot. When it is ready for installation, remove these
clamps. A lift yoke is provided with each order. Position
this lift yoke on the top of the breaker so that side lugs
snap into breaker side holes and the 1-3/4-inch diameter
hook hole in the yoke is facing the pole units. It is recom-
mended 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 de-

Lifting Yoke

Fig. 3 Breaker Lifting Yoke in Position

vice 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 Ibs.

When moving the breaker on flat level floors, place
it on the transport dolly (one provided per order). Use
the hand-holds to align the breaker on the transport
dolly rails, DO NOT USE primary disconnects. Use
the rail clamps to securely hold the breaker to the dolly
rails.

1. Lifting Yoke
2. Portable Lifter

3. Transport Dolly
4. VCP Breaker

Fig. 4 VCP Breaker Being Lowered on Transport Dolly

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 storage, checks should
be made to make sure that the breaker is free from ship-
ping damage and in satisfactory operating condition.

The breaker is shipped with its contacts open and
closing springs discharged. The indicators on the front

I.B.32-254-1B



panel should confirm this. Insert the spring charging
handle in the slot to the left of the ‘“push-to-close”
button. Charge the closing springs by pumping the han-
dle up and down about 20 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) indicator. After completing this initial check,
leave the closing springs “‘discharged” and breaker con-
tacts “open”.

Outdoor storage is not recommended. If unavoidable,
the outdoor location must be well drained and a tem-
porary shelter from sun, rain, snow, corrosive fumes,
dust, etc. must be provided. Containers should be ar-
ranged to permit free circulation of air on all sides, and
temporary heaters should be used to minimize condensa-
tion. Moisture can cause rusting of metal parts and deteri-
oration of high voltage insulation. A heat level of approx-
imately 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 build-
ing is not heated, the same general rule for heat as for
outdoor storage should be applied.

When convenient, completely assembled circuit break-

ers may be stored in their switchgear housings in the test

position. If they are stored for any length of time, they
should be periodically inspected to see that rusting has
not started and that they are in good mechanical con-
dition.
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Fig. 5 VCP Breaker Escutcheon Plate



SECTION 4 — INSTALLATION

4.1 INITIAL BREAKER AND COMPARTMENT
PREPARATION

Before attempting to place the breaker in service, it is
important to check its compatibility with the switch-
gear compartment. Compare the breaker nameplate in-
formation with the compartment drawings. Make certain
that the power rating of the breaker is as high or higher
than switchgear rating and the control voltages are com-
patible. In order to assure that only breakers with ade-
quate ratings can be inserted into the switchgear compart-
ment, a set of code plates are provided on the breaker and
in the compartment — see Fig. 6. If the breaker rating is
not adequate, the mismatching code plates prevent the
breaker from being inserted into the test position and in
turn being levered in.

Code plates do not check breaker control compati-
bility.

1. Compartment Code Plates 6. Levering Device Clutch 11. MOC Switch Plungers

2. Interphase Barrier 7. Levering Device Drive Nut 12. Key Interlock

3. Secondary Disconnects 8. Levering Device Drive Screw 13. Ground Contact Bus

4. Levering Release Latch 9. Fioor Tripper and Trip Rail 14. Shutter Operator

5. Levering Socket 10. Floor Tripper and Spring Release Rail 16. Interphase Barrier Interlock

The interphase barrier for type VCP breakers is part of
the switchgear compartment. A safety interlock is provided
that prevents the insertion of the breaker into the test po-
sition unless the barrier is already in place. The barrier is
shipped in the breaker compartment and is held in place
with string to protect it from damage during transporta-
tion. REMOVE THIS STRING.

Having confirmed the breaker/compartment compati-
bility and presence of the interphase barrier, connect
the male end of the test jumper to the secondary discon-
nect in the compartment. The female end will be con-
nected to the breaker secondary disconnect later. Pull
the rails all the way out as indicated by dropping of the
front end down a little and placing the rail in a stable
horizontal position.

Fig. 6 VAC-CLAD Switchgear Breaker Compartment
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As described in the handling section the breaker is
resting on the transport dolly. It should be open and the
closing springs should be discharged. Move the dolly near
the switchgear. Remove the rail clamps that are holding
the breaker feet to the transport dolly. Lift the breaker
with the portable lifter and lifting yoke. Gently and
carefully lower it on the extended rails. Clamp the breaker
feet on rails as shown in Fig. 9. Move the portable lifter
and the lifting yoke away from the breaker.

1. Breaker Code Plates 3.

Interphase Barrier

2. Compartment Code Plates 4. Extendable Rail

Fig. 7 VCP Breaker in the Process of Installation

4.2 MANUAL BREAKER OPERATION

The breaker is now in the withdrawn position on the ex-
tended rails, Manually charge the closing springs. Place the
bent slotted end of the maintenance tool into the slot on
the left hand side of escutcheon plate. Charge springs with
about 20 downward strokes of the handle until a crisp
metallic click is heard and closing springs charged/
discharged indicator shows “‘charged”. Remove the handle.

Depress the “push to close” button. The breaker
will close as indicated by the breaker contacts “closed”
indicator. The closing springs indicator will show “‘dis-
charged”.

Note the operation counter reading. Depress the “push
to open” button. The breaker will open as indicated by
breaker contacts “open”. The counter readings will ad-
vance by one.

Manual breaker operation may also be checked while
the breaker is resting securely on the transport dolly as
shown in Fig. 7.
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4. Circuit Breaker
5. Pole-Unit Assembly
6. Primary Disconnect

1. Portable Lifter
2. Lifting Yoke
3. Extendable Rail

Fig. 8 VCP Breaker Being Lowered on Extended Rails

1. Circuit Breaker
2. Extendable Rail
3. Rail Clamp

Fig. 9 VCP Breaker in Withdrawn Position on
Extended Rails



43 VACUUM INTERRUPTER INTEGRITY CHECK

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 mainte-
nance Section 6.2.

4.4 CONTACT WEAR GAP CHECK

Manually charge the closings springs and close the breaker.
Check the contact wear gaps for each pole. The wear
gaps should be .56 to .62 inches. Record the wear gap for
comparison with future values in order to determine con-
tact erosion. See Fig. 19.

4.5 PRIMARY CIRCUIT RESISTANCE CHECK

Check the primary circuit resistance as described in the
Maintenance Section 6.6. The resistance should not ex-
ceed the values specified.

Trip the breaker.
4.6 ELECTRICAL OPERATION CHECK

As described at the end of Section 4.1, one end of the test
jumper is already connected to the breaker compartment
disconnects. Now connect the other end of the test
jumper to the breaker secondary disconnect plugs. If the
secondary control circuit is energized, the spring charging
motor will immediately start charging the closing springs
as soon as the secondary contacts are engaged. As soon as
the closing springs are completely charged, the motor will
automatically turn off. Using the control switch on the
door, close the breaker. As soon as the breaker closes, the
motor will immediately recharge the closing springs.

Trip the breaker using control switch on the door.
Tum off the control power. Manually close and trip the
breaker. Disconnect the test jumper from the breaker and
the compartment and remove it.

Electrical operation check may also be made with
the breaker securely resting on transport dolly as shown
in Fig. 10.

If a test cabinet is available, it may be used to per-
form the electrical operation check.

4.7 BREAKER/COMPARTMENT INTERFACE CHECK

Remove the rail clamps. Using the hand-holds push the
breaker into the compartment. Test position is reached
when levering latch under the breaker engages the lever-
ing device nut in the compartment as indicated by a crisp
metallic sound. Push the rails into storage position.
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Fig. 10 VCP Breaker - Electrical Operation Check on
Transport Dolly

Pull the secondary disconnects in the compartment
forward as far as possible. The secondaries are now en-
gaged and latched. If the control circuit is energized, the
motor will automatically start charging the closing springs.
Motor will stop as soon as the charging is completed.

Electrically close and open the circuit breaker several
times. With the breaker closed and the closing spring
charged, electrically short the control switch “close”
contact with a test jumper. Tumn the control switch to
the “trip” position to trip the breaker. Even though the
close circuit is made through the jumper the breaker
will not close because of the anti-pump circuit in the
control scheme. Remove the test jumper.

Engage the levering crank in the levering socket. En-
gagement requires pushing the crank forward as far as
possible.

Turn the crank clockwise to move the breaker to-
wards the connected position. Some increase in turning

. MOC Switch
Compartment Code Plates

. Circuit Breaker Code Ptates
. MOC Operator

1. Ground Contact Bus 4
2. Secondary Disconnect 5.
6
7

Handle
3. Levering Socket

Fig. 11 VCP Breaker in Connected Position
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effort will be experienced when the primary disconnects
initially engage the stabs. The connected position is
reached when the crank begins to turn “spin free”. Addi-
tional turning will not result into any forward movement
of the breaker. Remove the crank.

Operate the breaker several times to check its opera-
tion in the connected position. With the breaker closed
and springs charged, attempt to engage the levering crank.
The crank cannot be engaged unless the breaker is tripped.
Trip the breaker. Engage the levering crank and turn it
counterclockwise to bring the breaker to the test posi-
tion. This position is indicated by “spin free” turning of

1.B. 32-254-1B

the crank. Additional turning will not result into any
motion of the breaker. Remove the crank. Make certain
that the crank is turned counterclockwise until it is “spin
free”.

Pull the secondary disconnects forward as far as possi-
ble. Close the breaker. As before, the motor will start and
charge the closing springs. Holding the levering latch
release up, pull the breaker forward with the hand holds.
The breaker will automatically trip, close and trip. Thus
as the breaker is pulled out to the withdrawn position it
is always open with the closing springs discharged. Push
the breaker back into the test position.
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SECTION 5 — DESCRIPTION AND OPERATION

GENERAL

Westinghouse type VCP Breakers are horizontal draw out
vacuum circuit breakers. They are designed for use in
VAC-CLAD 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
sealed 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 isrequired. All primary
insulation to ground is porcelain which can be easily
cleaned. Due to the inherent long life characteristics of
the vacuum interrupters, highly reliable spring-stored
energy type mechanism and primary porcelain insula-
tion, type VCP circuit breakers provide long trouble free
service with minimum maintenance.

5.1 INTERRUPTER ASSEMBLY

The vacuum interrupter is mounted vertically in a molded
pole base and supported from the fixed stem clamped
to the top conductor. Current transfer from the moving
stem at the bottom is accomplished through a unique
Westinghouse patented clamped joint. This design not
only eliminates any need for lubrication and maintenance
required in typical sliding joints but also assures a reliable
low resistance joint. Multiple sliding finger type primary
disconnects at the ends of the top and bottom conductors
provide means for connecting and disconnecting the
breaker to the primary stabs in the switchgear compart-
ment.

Vacuum interrupter wear gap indicator is located at the
end of the operating rod under the bottom of the pole
unit assembly. It is clearly visible when breaker is with-
drawn.

5.1.1 Vacuum Interrupter

The Type VCP breaker for VAC-CLAD Metai-Clad switch-
gear utilizes vacuum interrupters for interruption and
switching functions. Vacuum interruption was chosen for
VAC-CLAD circuit breakers because of the characteristics
of vacuum interrupters — enclosed interrupter, small size
and weight, interrupting time (high speed), long life, re-
duced maintenance, and environmental compatibility (low
noise, no arc by-products, and minimum mechanical
shock).

Flexible
Metal Vapor Bellows Metallic
Condensing Shield Shield Bellows

Contacts

Insulating
Envelope

Arc interruption is simple and fast. In the closed posi-
tion current flows thru the interrupter. When a fault oc-
curs and interruption is required, the contacts are quickly
opened. An arc is drawn between the contact 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
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, recombination,
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 con-
tacts withstand the transient recovery voltage.

5.1.2 Contact Wear Gap Indicator

The purpose of the Wear Gap Indicator is to determine
the erosion of the contacts. When contact erosion reaches
.12 inches, the interrupter should be replaced. In order to
facilitate erosion measurement in VCP interrupters, the
linkage is set up to magnify the contact erosion by nearly
250% at the Wear Gap Indicator. See Fig. 19.

The mechanism, thru the pole shaft provides a limited
amount of motion to the operating rod. Initial motion of
the operating rod raises the moving stem to close the con-
tacts. Once the contacts are closed, the remainder of the
motion shows up as a gap between the wear gap nut and

I.B.32-254-1B
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the spring yoke. Due to erosion, the gap between moving
and fixed stem contacts increases. This requires more
motion to close the contacts and less is available for
wear gap. Thus, as the contacts erode the wear gap goes
down, the difference being proportional to erosion.

The wear gap is set to .56 to .62 inches at the factory.
When it goes down to .31 inches it approximates .12
inches of erosion. There is a step on the spring yoke sur-
face. When the front edge of the nut approximately lines
up with this step, the gap is nearly .31 and it is time to
replace the vacuum interrupter, It is very unlikely that
the interrupter will have to be replaced due to erosion
of contacts. However, wear gaps should be recorded at
the time of installation to make determination of the
need for replacement.

Note that the wear gap nut is not an adjustment nut
and must not be tampered with.

5.2 MECHANISM

The spring-stored energy operating mechanism is mounted
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 interlocks. Manual
controls are all in the front and readily accessible. Porce-
lain insulators in the rear are used to mount the vacuum
interrupter assemblies. Mechanical motion to close and
open the interrupter contacts is provided thru porcelain
operating rods connecting this mechanism pole shaft to
the bell cranks of the interrupter assemblies.

The mechanism is mechanically trip free. The closing
springs may be charged manually with the maintenance
tool or electrically thru the charging motor. The inter-
rupter is closed by releasing the energy stored in the
closing springs either manually or electrically. The energy
released by the closing springs closes the contacts, charges
the contact loading springs, charges the reset spring and
overcomes the friction encountered during the closing
operation. The breaker may be opened manually or
electrically with the energy stored in the contact loading
springs and reset spring.

Fig. 12 shows the front view of the stored energy
mechanism.

5.2.1 Operation of Stored Energy Mechanism
The spring-stored energy mechanism stores the closing

energy by charging the closing springs and applies the
released energy to close the breaker, charge the contact

1.B. 32-254.1B

loading springs and reset spring. The mechanism may rest
in any one of the four positions shown in Fig. 14 as
follows:

a. Breaker open, closing springs discharged
b. Breaker open, closing springs charged

c. Breaker closed, closing springs discharged
d. Breaker closed, closing springs charged

Closing Springs Charging

Fig. 13 shows the 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 at-
tached two closing spring cranks (one on each end), the
ratchet wheel and the closing cam.

The ratchet wheel is actuated by a ratcheting mechanism
driven by an electric motor. As the ratchet wheel rotates,
the closing spring cranks and the closing cam rotate 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.

Fig. 13a and 13b are schematic views of the spring
charging portions of the stored energy mechanism. Fig. 13a
shows the springs charged, breaker closed position. Fig. 13b
shows the springs discharged, breaker open position. Rota-
tion of the motor eccentric causes the driving plate and
motor ratchet lever to oscillate. The drive pawl, part of
the ratchet lever assembly, also oscillates rotating the
ratchet wheel counterclockwise. As the ratchet wheel
rotates, the spring cranks also rotate pulling the spring
ends with them to charge the closing springs (one ex-
tension spring on each end of the cam shaft).

Closing Operation

When the closing springs are completely charged, the
spring cranks go over center and the closing stop roller

comes against the spring release latch Fig. 13a. The clos-
ing springs are now held in charged position. They can be
released to close the breaker by moving the spring release
latch out of the way. This is done manually or electrically
by depressing the spring release lever which turns the
spring release *“D” shaft thru the spring release wire.
The force of the closing springs rotates the cam shaft
thru springs cranks. The closing cam being attached to
the cam shaft also rotates causing the breaker to close,



Fig. 14 shows the positions of the closing cam and trip-
ping linkage. Note that in 14a in which the breaker is
open and the closing springs discharged, the trip “D”
shaft and the trip latch are in the unlatched position.
As the closing springs are charged, the trip latch snaps
into the fully reset or latched position as in 14b near the
end of spring charging operation.

In Fig. 14c the linkage is shown with the breaker in the
closed position and before the closing springs have been
recharged. Note that the closing cam has rotated about
one-half turn corresponding to the rotation of the cam
shaft and the ratchet wheel of Fig. 13. Rotation of the
closing cam pushes the main link roller downward so as to

S

@

Name-Plate

Auxiliary Switches

. L.H. Closing Spring

L..H. Closing Spring Crank Pin
. Charging Ratchet

Pole Shaft

TOC Operator

. Spring Release Device
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rotate the pole shaft of the breaker and close the contacts.
This is possible because the restraining links between the
main link roller and the trip latch prevent the main link
roller from moving off the cam to the left. The restraining
links cause the trip latch to push against the trip “D”
shaft. Fig. 14d shows the breaker in the closed position
after the closing spring has been recharged. Note that the
closing cam has rotated about one-half turn.

The cam for this portion of the travel is cylindrical and
causes no further movement of the main link roller. This
rotation corresponds to the spring charging rotation of the
ratchet wheel shown in Fig. 13.

®0 F © @ G

©

9. Shunt Trip Device
10. Spring Charged/Discharged Indicator Cam
11. R.H. Closing Spring Crank Pin
12. Dash Pot
13. R.H. Closing Spring
14, Reset Spring
15. Spring Charging Motor

Fig. 12 VCP Breaker in Test Position — Front Panel Removed
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. Pole Shaft

. Anti Close Interlock

. Spring Release Latch

. Spring Release ‘D" Shaft

. Spring Release Shaft Lever

. Spring Release Wire

. Spring Crank

. Closing Spring

. Closing Spring
Fixed End

. Closing Spring
Charging Motor

. Motor Crank

. Motor Ratchet Lever

. Drive Pawl

. Ratchet Wheel

. Holding Pawi

. Spring Release Lever

. Spring Release Coil

. Closing Latch Roller

. Cam Shaft
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Fig. 13a Breaker Closed, Springs Charged Fig. 13b Breaker Open, Springs Discharged

Fig. 13 Stored Energy Mechanism
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Fig. 14b Breaker Open & Closing Spring Charged

Fig. 14a Breaker Open & Closing Spring Not Charged

. Pole Shaft

. Restraining Links

. Trip Shaft Lever

. Trip Wire

. Shunt Trip Lever
. Shunt Trip Coil

. MOC Operator -

. Cam Shaft : / !
. Closing Cam

. Operating Rod
. Main Link Roller ~

Fig. 14c Breaker Closed & Closing Spring Not Charged

Main Link q

Trip Latch
Trip D" Shaft 5

11 -

14

®

Fig. 14d Breaker Closed & Closing Spring Charged

Fig. 14 Four Positions of Closing Cam and Trip Linkage
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Opening Operation

Depressing the shunt trip lever either by hand or by the
shunt trip coil turns the trip “D” shaft thru the trip wire
and permits the trip latch to turn counterclockwise under
the influence of contact loading springs via main link and
restraining link. This permits the linkage to collapse and
open the breaker. The linkage then assumes the position
shown in Fig. 14b.

5.2.2 Interlocks

All VCP breakers are equipped with several interlocks.
These interlocks permit proper breaker operation and pre-
vent improper breaker operation.

5.2.2.1 Breaker — Compartment Code Plates

A set of two code plates on the breaker and two in the
compartment form this interlock. It is intended to prevent
insertion of Jower rated breaker into higher rated com-
partment (except for 3000 amp breaker and 3000 amp
compartment which require matched breaker and com-
partment). The ratings are based on continuous current,
interrupting current, close and latch current and maxi-
mum voltage. Breaker with the same or higher rating in all
of the above categories can be inserted into the compart-
ment of equal or lower rating. If the ratings do not agree
as required, the breaker cannot be inserted into the test
position. This prevents engaging the levering-in device.
See Fig. 11.

NOTE: Code plates do not check control compatibility.
5.2.2.2 Anti-Close Interlock

This is an interlock that prevents releasing the closing
springs electrically or manually when the breaker is
closed - see Fig. 13a. Regardless of how the spring release
“D” shaft may be rotated, the spring release latch is
prevented from getting out of the way of roller by the
anti-close interlock.

5.2.2.3 Floor Tripping and Spring Release Interlocks

These interlocks are operated by the interaction be-
tween the floor tripper rollers (Fig. 15) on the bottom
of the breaker and levering device rails or interlock opera-
tor surfaces (Fig. 6). They perform several functions:

1. Hold the breaker in the trip free mode between the
test and connected positions. The latch check switch is
also held open thus preventing any electrical close
signal.

1.B. 32-254-1B

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. Note
that there is never a free discharge of the closing
springs that unduely imposes heavy stresses on the
mechanism parts.

3. Trip the breaker (if closed) before being levered from
test position.

The above functions are accomplished by pushing up
the tripper rollers which in turn rotate the trip or spring
release “‘D” shafts.

5.2.2.4 Levering Interlock

The purpose of this interlock is to prevent engaging the
levering crank when the breaker is closed in the con-
nected position. A tab on the right hand side of the lever-
ing slide cage interferes with the breaker MOC switch
operator preventing the slide from moving far enough to
engage the levering crank.

5.2.2.5 Interphase Barrier Interlock

This interlock is part of the switchgear compartment.
It prevents insertion of the breaker in the compartment
if the barrier is not in place. The barrier pushes the
barrier interlock lever on the right hand side which would
otherwise interfere with the breaker. See Fig. 6.

5.2.3 Control Schemes

There are two basic control schemes for type VCP break-
ers — one for d-c control and one for a-c control. See
Fig. 16. There may be different control voltages or more
than one tripping elements, but the principal mode of
operation is as follows:

As soon as the secondary disconnects make up, 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 switch
turns the motor off. The breaker may be closed by making
up control switch close (%s-)contact. Automatically upon
closing of the breaker, the motor starts charging the
closing springs. The breaker may be tripped any time by
making up control switch trip <(;I,—S>contacts. Note the
position switch contact in spring release circuit in the d-¢
scheme. This contact makes before the secondary discon-
nects make and break after they make. This feature pre-



Breaker Code Plates

MOC Operator

Fioor Tripper - Trip

Levering Latch

Floor Tripper - Spring Retease
. Secondary Disconnects

. TOC Operator
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8. Ground Disconnect

9. Operating Rod

10. Contact Loading Spring
11. Spring Yoke

12. Bell Crank

13. Primary Disconnect
14. Pole Base

Fig. 15 VCP Breaker Rear Bottom View

vents the breaker from closing automatically even though
control switch close contact may have been made while
the breaker is levered to connected position.

5.2.4 Undervoltage Trip Device

The Undervoltage Trip Device shown in Fig. 17 is an elec-
tromechanical device that trips the circuit breaker when
the voltage on its coil falls to between 60 and 30 percent
of nominal.

In operation with nominal voltage on coil, the moving
core is held to the stationary core by magnetic force against
the roller lever torsion spring. The moving core is linked
to the roller lever which restrains the trip lever.

When the coil voltage is reduced sufficiently, the roller
lever spring overcomes the magnetic force between two
cores. The moving core moves up and rotates the roller
lever clockwise so that the roller moves out of the way of
the trip lever. A torsion spring around the pivot pin of the
trip lever then rotates it clockwise causing the trip wire to
turn the trip “D” shaft and trip the breaker. As the breaker
opens, a pin on the right pole reset lever operates the
undervoltage trip device reset linkage which lifts up the
right hand end of the trip lever turning the roller lever
counterclockwise and reseting the moving core. As long as
breaker is open, this position is maintained. If the trip
device coil has at least 85% of nominal voltage, the
breaker may be closed. Otherwise upon attempting to
close, it will automatically trip out.

1.B. 32-254-1B
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Fig. 16 Typical ‘AC’ and ‘DC’ Control Schemes

1.B. 32-254-1B




U
- —
-

T |
SuEs)
1. Trip Pin 6. Stationary Core
2. Trip Wire 7. Plunger
3. Trip Lever 8. Pole Shaft
4. UV Coil 9. Roller Lever
5. Moving Core

Fig. 17 Undervoltage Trip Device

Note that with undervoltage trip device, the breaker
cannot be closed unless proper voltage is applied to the
undervoltage coil. These devices are available for d-c con-
trol voltages only.

5.2.6 Secondary Disconnect

The breaker control wiring is arranged for drawout discon-
necting by a set of two 12 point (total 24 points) male
plugs arranged to connect to a corresponding set of female
plugs mounted in the switchgear compartment. The
breaker plugs are mounted on the left side under the
bottom pan of the mechanism and they are fixed in that
position. The female plugs in the compartment are
mounted on a movable carriage. See Figs. 15 and 6. The
disconnect will engage automatically as the breaker is
levered into the connected position.
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To engage the secondary disconnects while the breaker
is in test position, pull the carriage all the way towards
the front. This will latch the disconnects.

5.2.7 Ground Contact

The Ground Contact is an assembly of spring loaded fingers
similar to the 1200/2000 amp primary disconnect to
provide a means for grounding the breaker chassis when it
is inserted into the switchgear compartment. The ground
contact is located on the left hand side of the breaker un-
der 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 of the circuit breaker
from the test position to and including the connected
position. See Figs. 15 and 6.

5.2.8 MOC and TOC Switch Operators

As shown in Fig. 14, 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 plungers
in the compartment. As the breaker closes, the operator
moves down and pushes the switch plunger to change the
MOC switch contact positions. Thus MOC switch contact
positions can be correlated with the breaker contact po-
sition in the same manner as the auxiliary switches
mounted 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 Fig. 15, the TOC (Truck Operated Con-
trol) switch operator is mounted in the front of the mech-
anism in the center left position. It operates the TOC
switch as it moves to the connect position in the switch-
gear compartment.

5.3 INTERPHASE BARRIER

Unlike in most breaker designs, the interphase barrier for
type VCP breakers is part of the switchgear assembly. An
interlock is provided so that the breaker can be inserted
only if the barrier is installed in the compartment. When
the breaker is in the connected position, the barrier is in
place to provide the interphase insulation. However when
the breaker is withdrawn, the barrier remains in the com-
partment. This design readily permits unobstructed in-
spection of the breaker in the withdrawn position. As
shown in Fig. 7, the interphase barrier is a single piece
design molded from high quality glass polyester.

1.B. 32-254-1B
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5.4 LEVERING DEVICE

The purpose of the Levering Device is to move the circuit
breaker between the Test and Connected positions. For
VCP breakers, the device is drive screw and drive nut type
with a clutch. Although the device is mounted in the
switchgear compartment, a brief description here will
help understanding the operation. See Fig. 18 and Fig. 6.

The levering device consists of a drive screw, a drive
nut, a clutch, 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

1.B. 32-254-1B

up holding the breaker trip free. When the breaker reaches
the connected position, the crank turns “Spin Free”
providing no further breaker movement.

If the breaker is closed in the connected position,
the levering crank cannot be engaged. After tripping the
breaker, the levering crank may be engaged and breaker
withdrawn to the Test position by turning the crank
counterclockwise. This position is indicated by *“Spin
Free” tuming of the crank.

The breaker levering latch may be disengaged by lifting
the latch release. As the breaker is withdrawn from the
test position, it comes out with contacts open and springs
discharged because of the floor tripping and spring release
interlocks.



23

Coupling Clutch Assembly Drive Nut Drive Nut
Test Position Connected Position‘\
B, o_mn fmm o
—ZZ=Z3 _F_ pliuleidd piplingls o iyl ad —_— o =
' -f ‘_'.";_‘ I Drive Screw

i | ’V‘B‘
Tl ; !

- - FR— - - -

€5+

Levering-in

Crank

{Accessories) 1

Cage Assembl
9 v {Not the Travel}

A

- - -

—

-

Test Position 10.31+£.03 Connected Position [+.02
1.625
N A\

[ b g b 1
F 7 :TI T i _*_ :-I_‘,
t |l_J: + ; —t——t+—+ —] +

SR A o+
l:_—::ﬂl___f’i___i_i_l-_:-.’;,_.—‘___————-——— ___________ ___J _____ lj—_l
Syl iiegi gy gt g e T = - = = = B e ptps Snpympedhiipesui ooy
r LI E T e A —
T S %
—————— + SR —_————
7 |Lt£ \\-‘L ————— JJ

Release Lever

Cage Return Spring

Drive Support Assembly

LEVERING-IN DEVICE (DRIVE NUT SHOWN IN TEST OR CONNECTED POSITION)

Fig. 18 Levering Device Assembly

I.B. 32-254-1B



24

SECTION 6 — MAINTENANCE

6.1 GENERAL

This class of power circuit breaker is a protective device
to prevent damage to more expensive apparatus and to
maintain continuity of electric power service. To main-
tain greatest reliability the breaker should be inspected
and given all indicated maintenance on a regular schedule.
Type VCP circuit breakers are designed to comply with
standards requiring maintenance at least every 1000 to
2000 operations (depending upon rating) or once a year,
whichever comes first.

Actual inspection and maintenance will depend upon
individual application conditions such as number of op-
erations, magnitude of currents switched, desired overall
system reliability and operating environment. Any time
the breaker is known to have an interrupted fault current
at or near its rating, it is recommended that the breaker
be inspected and necessary maintenance be performed as
soon as is practical. Some atmospheric conditions such as
extremes of dust and moisture or corrosive gases might
indicate inspection and maintenance at more frequent
intervals than 1000 to 2000 operations. Very clean and
dry conditions combined with low switching duty will
justify longer times between inspection and maintenance
operations. With experience, each user can set an inspec-
tion and maintenance schedule which is most economical
for the particular use.

Before attempting any maintenance work, take note of
safety practices outlined earlier in this book:

MAKE CERTAIN THAT THE CONTROL CIRCUITS
ARE DE-ENERGIZED AND THE BREAKER IS REST-
ING SECURELY CLAMPED EITHER ON THE EX-
TENDED RAILS OUTSIDE THE SWITCHGEAR HOUS-
ING OR ON TRANSPORT DOLLY. DO NOT WORK ON
A CLOSED BREAKER OR A BREAKER WITH THE
CLOSING SPRINGS CHARGED.

The following should be inspected and maintained
every 2000 operations (1000 operations for 3000A
breaker) or once a year, whichever comes first, until the
schedule is determined based on operating experience
of the user.

6.2 VACUUM INTERRUPTER INTEGRITY TEST

Vacuum interrupters used in type VCP circuit breakers are
highly reliable interrupting elements. Satisfactory perfor-
mance of these devices is dependent upon the integrity
of the vacuum in the interrupter and the intemnal di-
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electric strength. Both these parameters can be readily
checked by a one minute 36 KV A-C RMS high potential
test. During this test, the following caution must be ob-

served:
CAUTION

APPLYING ABNORMALLY HIGH VOLTAGE ACROSS
A PAIR OF CONTACTS IN VACUUM MAY PRODUCE
X-RADIATION. THE RADIATION MAY INCREASE
WITH THE INCREASE IN VOLTAGE AND/OR DE-
CREASE IN CONTACT SPACING.

X-RADIATION PRODUCED DURING THIS TEST WITH
RECOMMENDED VOLTAGE AND NORMAL CON-
TACT SPACING IS EXTREMELY LOW AND WELL BE-
LOW 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
RECOMMENDED THAT ALL OPERATING PERSON-
NEL STAND AT LEAST ONE METER AWAY IN
FRONT OF THE BREAKER.

High-Pot Testing

With the breaker open and securely resting either on
the extended rails or the transport dolly, 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 and secondary
contacts. Start the machine at zero potential, increase
to 36 KV A-C RMS, 60 Hz and maintain for one minute.
Successful withstand indicates that all interrupters are
satisfactory. If there is a breakdown, the defective inter-
rupter or interrupters should be identified by an indi-
vidual test and replaced before placing the breaker in
service. During individual tests, it is recommended that
a barrier be used in order to prevent phase to phase break-
down — approximately 1/8 thick glass polyester will be
satisfactory.

After the high potential is removed, discharge any elec-
trical charge that may be retained.

To avoid any ambiguity in the a-c 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 deliver-
ing 25 milliamperes for one minute.



Although an a-c high potential test is recommended, a
d-c test may be performed if only a d-c test unit is avail-
able. In this case, 40 kV d-c should be applied for one
minute, and the test equipment should be capable of de-
livering 5 milliamperes for one minute to avoid ambigu-
ity due to field emission or leakage currents.

The current delivery capability of 25 mA a-c and
5 mA d-c apply when all three VI’s are tested in paral-
lel. If individual VI’s are tested, current capability may be
one third of these values.

Note that the indicated high-potential test voltages of
36 kV rms a-c and 40 kV d-c apply irrespective of whether
the breaker voltage rating is 5 kV, 7.5 kV, or 15 kV.

CAUTION

Some d-c 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.

6.3 CONTACT EROSION

Since the contacts are contained inside the interrupter,
they remain clean and require no maintenance. However,
during high current interruptions there may be a minimal
amount of erosion from the contact surfaces. Maximum
permitted erosion is .12 inch. To determine contact
erosion, close the breaker and measure the wear gap as
shown in Fig. 19. The change in the wear gap between the
time of installation and now divided by 2.5 gives the
amount of erosion. However, a simple indication of .12
inch contact erosion is given by the wear gap measuring
nearly .31 inches — this corresponds to the leading edge
of the wear gap nut lining up with the step on spring yoke.

It is extremely unlikely that the contact erosion will
reach .12 inch during normal lifetime of the breaker.
However, in such a case, the vacuum interrupter assembly
should be replaced.

6.4 INSULATION

In VCP breakers, all primary insulation to ground is
porcelain and thus requires minimal maintenance. Insula-
tion maintenance primarily consists of keeping the insulat-
ing 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
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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 Isopropyl alcohol. Do not use any
type of detergent to wash the surface of a porcelain in-
sulator as detergent leaves an electrical conducting residue
as it dries.

Secondary control wiring requires inspection for tight-
ness of all connections and damage to insulation.

Check the insulation integrity as follows:

6.5 INSULATION INTEGRITY CHECK
Primary Circuit:

The integrity of primary insulation may be checked by
the a-c 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, and 15 KV, the test
voltages are 15 KV, 27 KV and 27 KV RMS, 60 Hz re-
spectively. Conduct the test as follows:

1.B. 32-254-1B
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Close the breaker. Connect the high potential lead of
the test machine to one of the poles of the breaker. Con-
nect the remaining poles and breaker frame to ground.
Start the machine with output potential at zero and in-
crease to the test voltage. Maintain the test voltage for one
minute. Repeat the procedure for the remaining poles.
Successful withstand indicates satisfactory insulation
strength of the primary circuit.

If the d-c high potential machine is used, make certain
that the peak voltage does not exceed the peak of the
corresponding a-c RMS test voltage.

Secondary Circuit:

Remove the motor leads. Connect all points of the sec-
ondary contact pins together with 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 indicates satisfactory insula-
tion strength of the secondary control circuit. Remove
the shooting wire and reconnect the motor leads.

6.6 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
breakers do not have sliding contacts at the moving stem,
They use a highly reliable and unique flexible clamp de-
sign that eliminates the need for lubrication and inspec-
tion for wear.

If desired, the d-c resistance of the primary circuit may
be measured as follows: close the breaker, pass at least
100 amps d-c current through the breaker. With a low
resistance instrument, measure resistance across the studs
on the breaker side of the disconnects for each pole.
The resistance should not exceed 60 uf2, 40 u§2 and 20 usd
for 1200 amp, 2000 amp and 3000 amp breakers respec-
tively.

6.7 MECHANISM

Make a careful visual inspection of the mechanism for any
loose parts such as bolts, nuts, pins, rings, etc. Check for
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excessive wear or damage to the breaker components.
Operate the breaker several times manually and elec-
trically to make certain the operation is crisp and without
any sluggishness.

6.8 LUBRICATION

All parts that require lubrication have been lubricated
during the assembly with molybdenum disulphide grease,
Westinghouse M No. 53701QB. Over the 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 follow-
ing areas should be lubricated with light machine oil such
as Mobil 1 applied sparingly:

Wire links ends.

Spring charged/discharged indicator cam surface.

. Trip latch surface/trip pin mating surfaces.

- Spring release latch/spring release pin mating surfaces.
. Closing and opening springs crank pins.

Bell crank pins in pole unit area.

After lubrication operate the breaker several times
making sure that opening and closing operations are crisp
and snappy.

Roller bearings are used on the pole shaft, the cam
shaft, the main link and the motor eccentric. These bear-
ings are packed at the factory with a top grade slow oxidiz-
ing grease which should be 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.

If it becomes necessary to disassemble the mechanism,
the bearings and related parts should be thoroughly
cleaned of 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 53701 QB or equivalent.



SECTION 7 — RENEWAL PARTS

GENERAL

In order to minimize production downtime, it is recom-
mended 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 guide:

7.1 RECOMMENDED RENEWAL PARTS FOR

VCP CIRCUIT BREAKER

Description Qty.
Interrupter Assemblies:

50VCP250-1200A —58KkA. .. ..o it 3
H50VCP250-1200A — 78 kA. . . .. v i e v i e v et 3
50VCP250-2000A —58kA. ... .o i it 3
H50VCP250-2000A — 78 kKA. .. ..o viv i v 3
50VCP250-3000A —58KkA. ... ..cov v 3
H50VCP250-3000A — 78 kKA. . . ..o oo v iie s 3
50VCP350-1200A — 78 KA. . .. .o i h it 3
50VCP3502000A — 78 kKA. . .. .. ool 3
50VCP350-3000A — 78 KA. ... ..o 3
75VCP500-1200A —66 kA . . .o v v v i i 3
H75VCP500-1200A — 78 kA. .. ... v v eenns 3
75VCP500-2000A —66 kKA. . .. .ot i i 3
H75VCP5002000A — 78 kKA. .. ..o ovv vt 3
75VCP500-3000A —66 kA, .. ... .. ot 3
H75VCP500-3000A —78kA, .. ...... ..ot 3
150VCPS00-1200A —37KkA . ... ... i v e 3
H150VCP500-1200A —58kA, . .. ........... 3
150VCP500-2000A —37KkA . ... ... .ot 3
H150VCP500-2000A —58KkA. . ........c. ... 3
150VCP500-3000A —37kA . . ... ... ... . ..., 3
H150VCP500-3000A —58kA. . ... .......... 3
150VCP750-1200A — 58 kA . ..... .. cvivnt. 3
H150VCP750-1200A —77KkA. .. ... v ovev et 3
150VCP750-2000A — 58 kA . ... . .cveentn 3
H150VCP750-2000A — 77kA. ... ..o iv v 3
150VCP750-3000A — 58 kA . ... ..o vii o 3
H150VCP750-3000A — 77kA. ... oo vvvievnns 3
150VCP1000-1200A - 77kA .. .. . oo v vt 3
150VCP10002000A —77kA .. oo oo v v n s 3
150VCP1000-3000A —77kA .. . ..o i i it 3

Description

1200 Amp. Primary Disconnect . . . ... ...
2000 Amp. Primary Disconnect . . . .. .. ..
3000 Amp. Primary Disconnect . . . ... ...

OperatingRods. . ........ ... ...

Spring Charging Motor

125DC/120AC v ooeeeee e
2SODC/240AC . oo eve e

Spring Release (Close) Coil

250VDC. .o e e
120V AC with Rectifier . . .. ........
240V AC with Rectifier . . ..........

Motor Cut-Off Switch . ..............
Position Switch (DCRelay). ... ........
Resistor (ACRelay). .. .o ovvvvv v viee
Latch Check Switch. .. ..............

Auxiliary Switch (Standard Breaker). . . . ..
Auxiliary Switch (Breaker with Trip No. 2) .

Fastener Kit

7.2 ORDERING INSTRUCTIONS
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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
Westinghouse sales office.

the nearest
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Table 1: Application: Available Breaker Types Rated on Symmetrical Current Rating Basis

Identification Rated Values Related Required Capabilities®
Nominal Nominal Voltage Insulation Level Current Rated Rated Rated Current Values
Voltage 3-Phase Rated Rated Rated Withstand Rated Rated Inter- Permis- Max. Maxi- 3Sec. Closing
Class MvA Maximum Voltage Test Voltage Contin- Short rupting  sible Voltageé  mum Short- and
Class Voltage Range uous Circyit ~ Time Tripping  Divided gym. Time Latching
Factor Current Current Delay ByK inter- Current Capability
at {at rupting  Carrying {Momentary)
60 rated Capa- Capability
Hz Max. bility
Kv) K Times Rated 1.6KTimes
® Low @ ® Short-Circuit Rated Short-
Fre- Impulse Current® Circuit
Circuit E K quency I Y EX KI Current
Breaker Kv MVA
Type Class Class Kvrms Kvrms  KvCrest Amperes KArms Cycles  Sec. Kvrms  KArms KArms KArms
VCP Vacuum Circuit Breaker
50 VCP 250 1200 58
4.16 250 4.76 1.24 19 60 2000 29 5 2 3.86 36 36
3000
H 50VCP2500 1200 780
2000
3000
1200
50 VCP 350 350 1.19 2000 41 4.0 49 a9 78
3000
75 VCP 500 7.2 500 8.25 1.25 36 95 1200 33 5 2 6.6 41 41 66
2000
3000
150 VCP 500 1200 37
2000
3000
500 1200 18 23 23 58@
H 150 VCP 5000 2000
3000
150 VCP 750 138 750 15 1.30 36 95 1200 28 5 2 11.5 36 36 58
2000
3000
H 150 VCP 7500 1200 770
2000
3000
1200
150 VCP 1000 1000 2000 37 48 48 77
3000

® Non-Standard Breaker with High Momentary Rating @ For Reclosing Service, the Sym. Interrupting Capability ® Tripping may be delayed beyond the rated permissible

available for Special Applications.
@ For 3 phase and line to line faults, the sym interrupting
capability at a Kv operating voltage

= % {Rated Short-Circuit Current)
But not to exceed KI.

Single line to ground fault capabiiity at a Kv operating
voltage

= 115 £ (Rated Short-Circuit Current)

But not to exceed Ki.

The above apply on predominately inductive or resistive
3-phase circuits with normal-frequency line to line re-
covery voltage equal to the operating voltage.

and other related capabilities are modified by the recios-
ing capability factor obtained from the following formuia:
R(%) =100~ S fin-2+ 52T+ LA
Where C = KA Sym. interrupting Capability at the Operat-
ing Voltage but not iess than 18.
n = Total No. of Openings.

T1, Tz, etc. = Time interval in seconds except
use 15 for time intervals longer than 15 sec.

Note: Reclosing Service with the standard
duty cycle 0 + 15s + CO Does not require
breaker Capabilities modified since the reclos-
ing capability factor R = 100%.

tripping delay at lower values of currentin accordance
with the following formula:

KI (K Times Rated Short-Circuit Current) |2
T(seconds) = ¥ Short-Circuit Current Through Breaker
The aggregate tripping delay on all operations within any
30 minute period must not exceed the time obtained from
the above formula.
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