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Supersedes DB 38-921 D WE A, pages 1-4,  15.5 kV Type R Vacuum
dated February, 1975 600 thru 3000 Amps : H

Mailed to: E, D, C/38-000G 12 thru 25 kA Circuit Breakers

Capacitor or Reactor Switching

Advantages of Vacuum Interruption

The design of Westinghouse RsSesniesVac-
uum Circuit Breakers brings togetherall the
advantages of the relativiely new technology
of power arc interruption injvaculim.

Maintenance — The absénce of oil as an
insulating and interfupting médium mini-
mizes the maintenancelandfservicing
required.

Installation — The forces generated during
interruption are only‘those of the operating
mechanismyThis greatly simplifies founda-
tion requirements.

DutyCyele - No derating of interrupting
capability is‘required regardless of the
réclesing duty cycle.

Safety — The use of air as the primary insu-
lation" minimizes the hazard from fire or
explosion.
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Type R Vacuum Circuit Breakers

High Voltage Compartment

All components at line potential are con-
tained in the high voltage section and are
completely isolated from the control com-
partment. Porcelain entrance bushings are
attached to the roof assembly by bolt and
compression type clamps. Removal or
replacement does not disturb existing
breaker adjustments. Bushing current trans-
formers mount on the entrance bushings.
The accuracy class required determines the
number that may be mounted.

Internal Vacuum Interrupter Construction

Ceramic Envelope

Butt Type Contacts

Voltage Grading Shield

Main Shield ~ Suspended from the center
seal, the metal shield provides a con-
densing surface for the vaporized contagt
material generated during the arcing
period. This action prevents contamina:
tion of the internal ceramic surfaces

E Bellows - Brazed to the moving ¢ontact
stem and end plate, the flexible stainless
steel bellows allows the contaét,to“move
during operation while jimaintaining, a per-
fect seal.

o0Owm>

Vacuum Interrupter

The Westinghouse vacuum intefrupter uti-
lizes a ceramic envelope because of its high
strength, good thermal properties and high
density. The use of cerami¢ allows higher
temperature processing during the brazing
and degasingeperation. The entire brazing
and sealing operation, is completed within
the vacuumitfurnace assuring a high degree
of reliability, and“longevity for the
interrupter.

Twg standoff insulators provide a rugged
mounting for the interrupter and operating
linkage.

Interrupter Assembly

Roller contacts transfer the current from the
moving contact stem to the entrance bus.

The most effective way to switch an electri-
cal circuit is to do it in vacuum. In normal
operation the contacts of this alternating
current vacuum interrupter are closed.
Under fault conditions, an interruption is
required and the contacts are quickly sepa-
rated. An arc is established between the two
contact faces. Current flows between the
contacts through ionized vapor until the
alternating current passes through zero.
Almost instantaneously, the vapor conden-
ses and the dielectric between the contacts
recovers to levels above the transient recov-
ery voltage applied by the circuit. Such fast,

reliable interruption has important advan-
tages over other methods of circuit
breaking.

Over 150,000 Westinghouse vacuum inter-
rupters are now in successful operation.
This represents only a small fraction of the
new AC and DC applications potentially
available to industry. A continuing research
and development effort which started in
1960, has resulted in improvements in
metallurgical, vacuum processing and
ceramic technologies which are steadily
expanding the ratings and capabilities of
Westinghouse Vacuum Interrupters. The
range of ratings available from Westing-
house is one of the largest in the world.
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Type R Vacuum Circuit Breakers

Low Voltage Compartment

The low voltage compartment contains all
relay, metering and mechanical functions
and is completely insulated from the high
voltage section.

Control Wiring
Panels located in the low voltage compart-

ment are used to mount terminal blocks and

the 52X and 52Y control relays. Secondary
voltage circuits are normally wired through
fused knife switches for circuit protection
and easy disconnect. The trip circuit is con-
nected through a knife switch, but is not

normally fused. Bushing current transformer

leads are brought from the high voltage
compartment and connected to shorting
type terminal blocks.

Operating Mechanism

The operating mechanism is‘the stored
energy type, spring closé - spring open. A
motor driving through4a ratchét mechanism
is used to charge the'mainglosing springs.
Energy is stored in the tripping spring dur-
ing the closing sequence to ensure ade-
quate tripping energy whenever it is
required. The mechanism is electrically and
mechanically trip free.

The operatinig mechanism drives directly to
the Main_shaft which connects all three
phases. Each phase is operated from this
shaft through an independently adjustable
linkage.

A latch check switeh, [ocated on the mecha-
nism, is provided as a standard feature to
permit electficalclosing©nly when the
mechanism is fully reset.

A visibleyflag on the mechanism front cover
plate indicates the spring condition as
"SPRINGyCHARGED" or “SPRING DIS-
CHARGED I his positive indication tells
operating personnel whether the mecha-
pism hassproperly stored the energy
required to close the breaker during mainte-
nancedoperations.

The operator can manually close the
breaker by actuating the "PUSH TO CLOSE”
button which discharges the closing
springs. Stored energy makes the operating
speed independent of operating personnel.
This feature benefits the user in that the
breaker can be manually closed into an
energized circuit for load pickup when con-
trol power is not available.

A manual trip lever allows the breaker to be

tripped quickly under emergency conditions.

As an added safety feature, a 69 device
blocks automatic reclosing after manual trip
by opening the electrical reclosing circuit.
An external reset device is provided for
restoring the normal reclosing function.

A cyclometer operations counter, which
indicates the number of trip operations, is
located behind the window in the mecha-
nism cabinet permitting the user to deter-
mine if operations have occurred without
having to incur the added labor cost of
removing the housing door.
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Relay Control

Design of all relay control functions is very
flexible and is normally tailored to meet the
required specification. A standard relay
package mounted on the hinged relay panel
would normally include: phase and ground
overcurrent relays, a reclosing relay and a
control switch with red and green indicating
lights.

December, 1985



Descriptive Bulletin

38-921

Page 4

Type R Vacuum Circuit Breakers

Typical Specifications

Item Continuous Current (Amps)
600 800 1200 2000 3000
Breaker Type R-1 R2 R3 R4 R2 R3 R2 R3 (R4"R-3 R4 R4
Rated Maximum Voltage (kV) 1565 155 155 155 1565 155 1565 15, 155 4155 155 155
Voltage Range Factor K 1.0 10 10 10 10 1.0 1.0 40 R0 10 1.0 1.0
Frequency (Hertz) 60 60 60 60 60 60 60 60 60 60 60 60
Dielectric Strength
Low Frequency Withstand
Dry 60 Hertz for 1 Minute 50 50 50 50 50 50 50 50 50 50 50 50
Wet 60 Hertz for 10 seconds 45 45 45 45 45 45 45, 445 45 45 45 45
Full Wave Withstand (BIL) 110 110 110 110 110 10"H110 110 110 110 110 110
Operating Duty (Standard Duty Cycle) ® ® ® ® ® ® ® ® ® ® ® ®
Interrupting Time (Cycles) 36 35 35 35 35935935 35 35 35 35 35
Permissible Tripping Delay Y (Seconds) 2 2 2 2 2 2 2 2 2 2 2 2
Closing Time (Cycles) 6.0 6.0 6.0 6.0 960,60 60 60 60 60 6.0 6.0
Reclosing Time (Seconds) 05 05 05_ 05 %05%8 05 05 05 05 05 05 05
Short-Circuit Current (At Contact Part) KA, RMS, Sym. 12 16 20 25 16 20 16 20 25 20 25 25
KA, RMS, Asym. 15 19 24 , 30 19 24 19 24 30 24 30 30
Close and Latch (Initial Current Loop) KA, RMS, Asym. 20 26 32 40 26 32 26 32 40 32 40 40
Short Time Current (3 Seconds) KA, RMS, Sym. 12 16 20 25 16 20 16 20 25 20 25 25
Transient Recovery Voltage (kV Peak)
(Time to peak 63 psec) 28 28 28 “»28 28 28 28 28 28 28 28 28
Load Current Switching Capability (Amperes) 600 6004 6000 600 800 800 1200 1200 1200 2000 2000 3000
Capacitance Current Switching
Open Wire Line Charging Switching
Current (Amps) @ @ @ @ @ ©) ©) ©) ©) ©) @ @)
Isolated Cable Charging Current (Amps) @ @ @ @ @ @ @ @ @ @ @ @
Isolated Capacitor Bank Switching Current (Amps RMS) 600 “600 600 600 600 600 600 600 600 600 600 600
Back-to-Back Shunt Capacitor Bank
Switching Current (Amps RMS) 600 600 600 600 600 600 600 600 600 600 600 600
Transient Overvoltage Factor 25 25 25 25 25 25 25 25 25 25 25 25
Transient Inrush Current (kA Peak) 40 40 40 40 40 40 40 40 40 40 40 40
Transient Inrush Frequency (Hertz) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Interrupting Time (Cycles) 356 35 35 35 35 35 35 35 35 35 35 35
Capacitor Current Switching Life (Operations) 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500
Grounding of System and Capacitor Bank
System ® ® ® ® ® ® ® ® ® ® ® ®
Capacitor Bank ® ® ® ® ® ® ® ® ® ® ® ®

Stored Energy Mechanism Control Power Requitements

Rated Spring Charge Motox, Close Voltage Range g (L)J.S Sece.og(i: 15 s;'cv.lsco, 15 Sec. CO
. ; Rt Aot A N :
Control Run Timg See. or Trip Close Trip ® G‘r’ou"nded OTS:gmunded'
Voltage =~ Amperes Amperes
48V DC 9.0 6 16 38-56 28-56
125V DC 5.0 6 7 100-140 70-140
250V DC 3.0 6 4 200-280 140-180
120V AC 5.0 6 16 104-127 104-127
240V AC 3.0 6. 8 208-254 208-254

WestinghouseElectsic Corporation
Switchgear Divisién
Recloser-BregakeriDepartment
Bloomingtan, Indiana 47401

December, 1985

VSN ur pajuiig

g,



Westinghouse

Descriptive Bulletin 38-921 Page,1

Vacuum Circuit Breaker
144V250

15 Kv
600 Amperes Continuous
12,000 Amperes Interruptifig

General Description

The use of vacuumiinterrupters for fault pro-
tection‘ig,the‘most significant advance in the
field of cireuit oreakers in the past thirty
years.

The duty cyele of a vacuum interrupter is
conservatively rated as four times that of a
comparable oil unit.

The Westinghouse 144V250 Vacuum Circuit
Breaker employs three vacuum interrupters
mechanically linked for reliable three phase
fault protection and there is no oil system
to maintain.

The simplicity and reliability of vacuum
interrupters provides flexible application and
reliable performance over extended periods.

Advantages

e Safety

The design of the Westinghouse 144V250
Vacuum Circuit Breaker provides a high
degree of safety for maintenance personnel,
as well as for the equipment itself and its
environment.

Vacuum interrupters completely eliminate
the fire hazard inherent in oil-filled devices.
Maintenance of the circuit breaker is also
safer since there are no oil-filtering, oil-
storage, or other special handling require-
ments.

* Maintenance

The absence of oil as an interrupting and in-
sulating medium eliminates the frequent
servicing associated with such devices.
Vacuum interrupters are hermetically sealed,
high integrity vacuum envelopes designed
for long, trouble-free service. The rated duty
cycle of the vacuum interrupter is approxi-
mately four times that of a comparable oil-
filled device.

e Construction

The breaker cabinet is divided into two
sections: The high voltage compartment
containing the vacuum interrupters, bush-
ings and bushing current transformers and
the low voltage compartmentcontaining the
operating mechanism and control functions.
This separation provides personnel safety
during routine inspection.

¢ Duty cycle

The duty cycle of a vacuum circuit breaker is
conservatively rated as four times that of a
comparable oil breaker. This figure is based
on testing that is designed to compare the
total capabilities of vacuum breakers with
those of oil breakers.

¢ Installation

The mechanical forces evolved during inter-
ruption are only those of the operating
mechanism. This greatly simplifies founda-
tion requirements.

February, 1970
Supersedes DB 38-921 dated July, 1968
E, D, C/1949,1994/DB
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Design Features
; High Voltage Bushings

The bushings are attached to the high volt-
age compartment by bolt on compression-
type clamps. Note that removal is facilitated
by removing the clamping bolts and flexible
shunts. Replacement of the high voltage
bushing does not disturb existing breaker
adjustments or require re-adjustment after
replacement.

The high voltage bushings are constructed
of single piece, high strength wet process
porcelain and are rated 15 Kv, 110 Kv BIL,
with 17" creep.

- High Voltage Compartment

System-potential equipment is contained in
the high-voltage section of the vacuum
circuit breaker. This includes vacuum inter-
rupters, entrance bushings, and bushing
currenttransformers. It is not necessary to
enter the high-voltage compartment
for routine maintenance.

Vacuum Interrupter

The Westinghouse Interrupter has intro-
duced several advances to the ‘‘state of the
art’” in the manufacture of interrupters. The
Westinghouse interrupter is equipped with
a ceramic envelope. This envelope is used
because of its extremely high strength,
thermal properties, and high density. The
use of a ceramic envelope allows processing
and sealing of the vacuum interrupter at
elevated temperatures. Thishigh temperature
processing promotes the removal of surface
absorbed gases in the contact and bottle
material, assuring a high degree of reliability
and longevity for the interrupter.

Since the seal of a vacuum devicelis of
principal concern, it is desirable tg’eliminate,
when possible, potential sources of feaks.
The Westinghouse manufacturing process
has done this with the elimination~of the
pinch-off tube.

Contacts — ThegVacuum Iaterrupter uti-
lizes butt type contacts. Theleontact material
is a high purity copper alloy that resists
welding and eliminates ch@pping.

' Arc Chamber — Tojdssure proper arc in-
terruption, the vacuum in the arc chamber is
established at 10-7 torr.

Stationary Contact ~ The stationary con-
tact is fiemly attached to the metal end
plate.

Kovar® Seals — A ceramic Kovar seal is
used to“weld the ceramic envelope to the
metal end plates. Kovar seals have been
successfully used for many years for high
integrity bonds between metal and ceramic.
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Vacuum Circuit Breaker
144V250

15 Kv
600 Amperes Continuous
12,000 Amperes Interrupting
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{5/‘ Ceramic Envelope — The interrupter en-
velope is a high density ceramic designed to
prevent gas diffusion and allow high temper-
ature processing.

{6 Arc Shields— A metal envelope sur-
rounds the contacts to provide a condensing
surface for vaporized contact material re-
sulting from arc interruption. This condensa-
tion also performs a getting action making
the interrupter “self cleaning.”

{:?)Bellows Shield - A bellows shield pro-
tects the bellows during interruption,

(&) Bellows — A flexible metal bellows con-
nects the moving contact to the vacuum
interrupter end plate. This allows contact
movement without disrupting the vacuum
seal.

\E) Micarta® Bearing - The Micarta bearing
maintains proper alignment of the moving
contact rod.

8l Moving Contact — The moving contact
shaft is connected directly to the operating
Mechanism through the operation rod.
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Low Voltage Compartment

The low-voltage compartment contains all
relay, metering, and mechanical functions,
and is completely isolated from the sepa-
rately enclosed high-voltage section. All
routine servicing or adjustments are
performed in the low-voltage com-
partment only.

Substation Mounting Frame

The Vacuum Circuit Breaker is supplied with
an adjustable substation mounting frame.
This frame is bolted to the high voltage
compartment and is adjustable from 78
inches to 102 inches.

!’@ Operating Linkage

The operating linkage is designed to transmit
opening and closing motion from the oper-
ating mechanism to the moving contacts of
the vacuum interrupter.

The operating linkage consists of:
1 connecting linkage, 1 operating shaft£3
operating arms, 3 bell cranks.

Vacuum interrupter contact pressure is5main-
tained by springs integral to the operating
arms. These operating arms providedover-
travel for the mechanism, agsure‘gensistent
contact pressure, and allow  for ‘centact
wear.

Operating Mechanism

The operating mechanism is motor closed,
spring opened, electrically and mechanically
trip free utilizing, over-toggle linkages.
Energy is stored imythe trip spring during the
closing sequénce.,, When closed, the break-
er always has ttipping energy.

Operating Linkage with Operating Shaft, Operating. Q;:%

Arms, and Stored Energy Trip Spring.

Operating Arm with ContactiPressure
and Over-Travel Spring

Low Voltage

Auxiliary Switch
X Heater

i

Operating Mechanism

Stored Energy
Trip Spring

|
Closing
Motor

Contact Position
Indicator and

Operation Counter

Shu‘nt
Trip Coil

Manual
Lockout
Switch

P



Internal Construction

Figure 1. shows The Westinghouse Vacuum
Circuit Breakers general construction. Note
that each of the three interrupter units is
supported by two post type insulators. This
construction provides rigid support for the
interrupters and prevents forces developed
during operation from being transmitted to
the interrupter seals.

The operating mechanism and shaft are
mounted to the same channel section as the
interrupters. This assures that the original
contact adjustment will not change.

Breaker Control

Three phase overcurrent monitoring and
protection may be provided by the addition
of Westinghouse Type CO Relays. An addi-
tional CO Relay for ground fault protection

is available as an optional accessory.
Automatic reclosing may be accomplished

by the addition of the RC Reclosing Rela

1 Basic

Vacuum Breaker

Low Voltage
Circuit Protection
(Not Shown)

=
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Vacuum Circuit Brea

144V250

15 Kv
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12,000 Amperes |
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-~— CO Phase Relays
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+ Ground By-Pass Switch

CO Ground Relay

r Breaker Control Switch
and Indicating Lights

d

Three Miniammeters

3 Reclosing Relayed
Vacuum Breaker

Allitems in 1 and
2 above plus those
illustrated.

RC Relay

|

RC Cut-Off Switch —

1
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Schematic and wiring diagram shown for a Relayed Reclosing Vacuum Circuit Breaker as outlined
on page two of PL 38-920

Wiring Diagram
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BCT Schematic

Legend!
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Vacuum Circuit Breaker
144V250

15 Kv
600 Amperes Continuous
12,000 Amperes Interrupting

Specifications
Rated freqUeNCY . ..ot ittt e i e i et e e e 60 Hertz
Nominal operating voltage. . . . ..o o v i et i i i i i et e 24-14.4 kv
Maximum designvoltage. . . .....ciiiii i e 156.5 kv
ContinUOUS CUMTENt. . .. ittt ittt i e et 600 amps
Interrupting capacity, 24 =144 kv........ ... it 12,000 amps sym,
Momentary rating . . . oo eeee ittt e e e 20,000 amps sym,
Basic insulationlevel...... ... ... .. 110 kv
60 cycle withstand voltage—dry........... ... ... ... ... 50 kv

—WEBL. L e 45 kv
Minimum creep distanCe. . .. .. oo vttt e e e e e 17 inches
Minimum strike distance, terminal toground. . ................... 8.5 inches
Minimum strike distance between bushing terminals............... 9.5 inches
Interrupting time. . .. ... o e e e 2.5 cycles o less
CloSiNg tIMe. . . ottt e e e e e e 25{cycles
Weight with one set of BCT's and adjustable substation frame. ... ... 850Ibsy
Accuracy of 600/5 BCT'S. .. ..o ittt i i e et 10L100

Contact Wear Measurement

The Westinghouse VCB’s Unique construction allows a greatlydsimplified method of
contact wear measurement. This measurement is made in the low voltage compartment
without de-energizing the breaker.

The low voltage compartment door has a nameplate showing awhere“this measurement is
made and the service limit of each interrupter. This is the onlyjproutine inspection
required on the breaker.

Westinghouse.

Seryice Limit

Serial No.

_Note: See Instruction Book for maintenance
or replacement procedure.
Westinghouse ElectricCorporation . l5gPasbHol 0 MADEINUSA.
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Vacuum Circuit Breaker

144V250
15 Kv iy
600 Amperes Continuous Current
12,000 Amperes Interrupting Ratings
Dimensions in Inches Terminals
Standard Terminal ‘tla Threaded Stud
Number 2 10 800 Terminal
MCM Conductor |
Footing Detail | Bushing vé—lz Thread Class 2A
¥ N——— . 6 4 2 01 le—1.00
400 X 1000 Opening
with Removable Plate I ' @ Fau
Customer to Drill — |- - —
fo Suit
o Sut 40.12 T“t .75
5 3 I \
i Ground Pad —
15.06 ' L . N \.so.|3 Thread ]
: -.688 Dia. 3012 620P (2) 1 Lo
? Mounting Holes{4) / 2z 23 | !
—» P— 21 &< ! 1
129 Swing on Control and l 4 1 H
* ZIOOJ Mechanism Compartment . 4
~——~35.3|~—-{ 43,69 — ] ® i
¥ IR
R [ 120 3 .
4.00 1200 _,l_, 25 2 L—ZgDiu—J ETL—ZgDIG——
,3,5 112 Provigion EachEnd
: e = l/for Lifting NEMA Standard 4 Bolt Flat Pad Terminal
T %Dicmeter Holes
| 3
32 8
1 i3 5
4 8 P 9
70.75 ]
| T - L
7863 o N 'z?
i}
' D‘"“‘\Wmdowfor Counter & 4;—3
and Position
Indicator l
loﬁaexé V Er,/ Manual Trip
1 Opening with \\N.m_ Door to Control ?
88 Removable Plate and Mechanism 3 Zé’DiO—"t
56201:1 N Compartment 8
4.38
o %% 5%5 NEMA Standard 2Bolt Flat Pad Terminal
. 9
‘ 600 Incréments ig Diameter Holes
for Adjustment l fe——3 .
\ 24'00 e ‘ 3 |
12— 1
688 Dia. £ 2la o "' 4 _'1 l‘—4
Mounting Holes{4) ¢ [} T
\ 1
25 4 T 40.12 ayl v ”
4" hd 2%
[} f Note: 5
2A25L— L ’ Weight of Circuit Breaker with Stand and 3B.CT.5 = 850Lbs. 43 l
4.50% . Shock During Interruption - None
Bushing Height 7.91 Inches
3
El L——Z%Dno——l
Further Information
Prices — PL 38-920 s,

Westinghouse Electric Corporation

Distribution Apparatus Division, Bloomington, Indiana 47401
Printed in USA





