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Part 1 Introduction

1.1 Purpose: The purpose of this Application
Datais to describe VAC-CLAD Medium Voltage
Metal-Clad Switchgear and to aid in the selec-
tion of VAC-CLAD arrangements for reliable
and economical application on power systems.
General technical information and Industry
Standards requirements are presented where
necessary or useful in describing VAC-CLAD
or wherethey assist in application selections.

1.2 Arrangement: The arrangement of this
Application Data is directed towards the
accomplishment of the above purpose. Follow-
ing is a short outline of the arrangement of
parts which may be useful in understanding
this data.

Part 2 describes fundamentals that are
required and should be followed to undérstand
the design and application of VAC-CLAD?
Included are typical applications and
referenced Industry Standards.

Part 3 is a general description of,the VAC-
CLAD Assemblies and the Type VCP,breaker.

Part 4 is acondensedguide for, the application
of VAC-CLAD particularly on a symmetrical
current rating basis.

Parts 5, 6, 7 are specific desgriptions of
functional componéntsiwithsupporting
technical information.

Part 8 describes'aceessories and supplemental
devices.

Part 9 provides infarmation on dimensions,
weights, bage plans and foundation
requirements, shipping, receiving, handling,
and storing of MAC-CLAD.

Part 10 descfibes the standard VAC-CLAD
designsiavailable under the VAC-CLAD
INTEGRATED PROGRAM. These designs are
identifiedas VIP arrangements. Part 10 is a
maost important part of this data. It details
specific information necessary to construct
vertical sections with compartments that
contain components such as circuit breakers,
potential transformers, surge equipment, and
power terminations. It also details specific
secondary and control component
applications. VIP selections are a very
important part of an application program.

Part 11 is a guide for the customer.

1.3 Reliability

Reliability is afundamental aspect of VAC-CLAD
metal clad switchgear. It was the fundamental
consideration of engineering design, material
selection, use and design of components,
manufacturing, test procedures, shipping and
handling to assure the user of on-site
reliability.

Engineering Design

The VAC-CLAD designers’ primary assigned
objective was a reliable product. All parts and
operational functions were conceived with
reliability in mind. THis design objective
manifests itselfliin threé'ways: 1. a minimum
number of parts; 23selection of quality
material; 3. maximumijuse of tested, proved
parts. All design criteria were set above the
levels required for proper equipment
functioning;

Materjal Selection

Specifictechnical disciplines were assignedthe
task'ofyimaterial selection and verification by
labratory-tests for the specific application —
i.eJporcelain, glass polyester, fluidized bed
epoxy, breaker mechanism parts, etc.

Components

The vacuum interrupters were designed
specifically for the ratings and other factors
required for metal-clad switchgear:
interrupting, voltage, and mechanical and
electrical life ratings, mounting
requirements, and many others.

The vacuum interrupters, by the nature of
the manufacturing procedures, are produced
by the most exacting quality and reliability
techniques.

Other components, such as auxiliary
switches, bus insulation instrument
transformers and control wire, were all
subjected to reliability procedures peculiar to
the particular type of component.

Manufacturing

Because VAC-CLAD metal-clad switchgear is a
highly tooled product, it has a high degree of
accuracy and consistency of parts. The most
modern manufacturing techniques and
facilities are used to make this switchgear.
The facilities include computer-aided drafting
and manufacturing-information systems, and
numerical controlled machines, process
equipment and order follow.

Design/Proof Tests

VAC-CLAD metal-clad switchgear meets all
applicable ANSI, IEEE, and NEMA standards.
The design criteria dictated that all tests
demonstrate performance above the
requirements of the standards. The ANSI test
series is basic test criteria and includes
interruption (over the complete current
range), BIL, dielectric, continuous current,
mechanical life, and thermal and
environmental conditions.

The design/proof testing of VAC-CLAD
switchgear is the most extensive ever
performed by Westinghouse Switchgear
Division which has always maintained the
highest test standards for its metal-clad
equipment.
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Production Tests

Circuit Breaker

e Each breaker draw-out unit is checked for
alignment with a master cell fixture that
verifies all interfaces and interchangeability.

e All circuit breakers are operated over the
range of minimum to maximum control
voltage.

e Interrupter contact gap is factory set.

e One-minute dielectric test is performed on
each breaker, per ANS| Standards.

e Final inspection and quality check.

Housing
e Master breaker fixture is inserted into each
breaker cell to ensure alignment.

e One-minute dielectric test per ANSI
Standards is applied to both primary and
secondary circuits

e Operation of wiring, relays, and other
devices is verified by test.

e Final inspection and quality check.

Shipping & Handling

Complete assemblies and breakers have
been shipped from one location to another to
verify the packing and handling procedures
and assure the customer that the equipment
will arrive in excellent condition.

Part 2 Basis

2.1 Application

Westinghouse VAC-CLAD type VCP metal-¢lad
switchgear with removable circuit breakers
provides centralized control and protecti@n for
generators, motors, transformers, capacitass,
and all types of feeder circuits. It 1s available'in
ratings of 4.76, 8.3 and 15 Kv with maximum
interrupting capacities of 350 MVA,'600 MVA
and 1000 MVA, respectively. Iffis available
with vacuum circuit breakers for dothindoor
and outdoor applications:

2.2 Typical Applications:

Electric utility systems,dndustrial plants,
commercial buildingsfmunigipal pumping
stations, transportation'systems, pipe line
stations, unit substations.

2.3 Applicable Industry Standards
ANSI American National Standards Standard
Institute

C37:010%Application guide for ac high-voltage
ciruit breakers rated on a symmetrical current
basis.

C3%7.100 Definitions for power switchgear

C37.04 Rating structure for ac high-voltage
circuit breakers

C37.06 Preferredratings for ac high-voltage
circuit breakers rated on a symmetrical current
basis

C37.07 Factors for reclosing service

C37.09 Test procedure for ac high voltage
circuit breakers

C37.11 Power circuit breaker control

C37.20 Switchgear assemblies including
metal-enclosed bus

® C37.20.2 Metal-Clad and Station-Cubicle
switchgear

® C37.21 Application Gujde for Metal-
Enclosed Power Switchgear

® C37.55 Conformance desting ofhMetal-
Clad Switchgear

C37.24 Guide for evaluatinggthe effect of solar
radiation

NEMA National Electriea! Manufacturers
Association

SG-4 Power Ciscuit Breakers

SG-5fPower Switchgear Assemblies

®_Proposed

2.4 Usual Service Conditions

Usual service conditions for operation of metal-
clad switchgear at the nameplate rating are
asfollows:

e Altitude does not exceed 3300 feet (1000
meters)

e Ambient temperature within the limits of
minus 30°C and plus 40°C (Minus 22°F and
plus 104°F)

e The effect of solar radiation is not significant.

2.5 Unusual Service Conditions
Applications of metal-clad switchgear at
other than usual altitude or temperature or
where solar radiation is significant require
special consideration. Other unusual service
conditions that may affect design and
application include:

e Exposure to salt air, hot or humid climate,
excessive dust, dripping water, falling dirt, or
other similar conditions.

e Unusual transportation or storage
conditions.
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e Switchgear assemblies when used as the
service disconnecting means.

e Installations@ecessible to the general
public.

® Exposurete seiSmic shock.
e Exposureto,nuclear radiation.

2. 6'Applications Above 3300 Feet

The rated one-minute power frequency with-
stand voltage, the impulse withstand voltage,
the‘eontinuous current rating, and the
maximum voltage rating must be multiplied by
the appropriate correction factors below to
obtain modified ratings which most equal or
exceed the application requirements. Note that
intermediate values may be obtained by
interpolation.

Correction Factor

Altitude Current Voltage
(feet)
3.300 (and below) 1.00 1.00
5,000 0.99 0.95
10,000 0.96 0.80

2.7 Metal-Clad Switchgear Definition (ANSI)
Metal-clad switchgear isanassembly of
metal-enclosed units characterized by the
following features:

e The main switching and interrupting deviceis
of the removable type arranged with a mecha-
nism for moving it physically between
connected and disconnected positions and
equipped with self-aligning and self-coupling
primary and secondary disconnecting devices.

e Major parts of the primary circuit, that is, the
circuit switching or interrupting devices,
buses, potential transformers, and control
power transformers, are completely enclosed
by grounded metal barriers, which have no
intentional openings between compartments.
Specifically included is a metal barrier in front
of or a part of the circuit interrupting device to
ensure that when, in the connected position,
no primary circuit components are exposed by
the opening of a door.

e All live parts are enclosed within grounded
metal compartments.

e Automatic shutters which cover primary
circuit elements when the removable element
is in the disconnected, test or removed
position.

e Primary bus conductors and connections are
covered with insulating material throughout.

e Mechanical interlocks are provided to main-
tain a proper and safe operating sequence
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e Instruments, meters, relays, secondary
control devices and their wiring are isolated
by grounded metal barriers from all primary
circuitelements with the exception of short
lengths of wire such as at instrument
transformer terminals.

® The door through which the circuit interrup-
ting device is inserted into the housing may
serve as an instrument or relay panel and
may also provide access to a secondary or
control compartment within the housing.

Part 3 General Description

Westinghouse VAC-CLAD Switchgear
provides centralized control and protection of
medium-voltage power equipment and circuits
in industrial, commercial, and utility
installations involving generators, motors,
feeder circuits, and transmission and
distribution lines.

VAC-CLAD Switchgear is available in voltage
ratings from 4.76 Kv through 15 Kv and in
nominal interrupting capacities from 250
MVA (29 KA) through 1,000 MVA (37 KA). It
is available for indoor and outdoor
installation.

VAC-CLAD metal-clad switchgear offers a
total design concept of cell, breaker and
auxiliary equipment to meet the user needs.
The designcriteria was full compliance with
ANSI, IEEE, and NEMA standards.
Conformance to industry standards assures a
high level of performance and permits the
specifier with ease and accuracy to define a
level of performance developed by the
industry for its needs.

VAC-CLAD metal-clad Switchgear consists of
two-high circuit-breaker, cable, and auxiliary
compartments. These metal-enclosed
compartments are assembled in various
combinations to satisfy application
requirements. Two-high arrangements are
standard, but one-high arrangements can be
supplied when a situation so requires¢

The photographs show a typical' VAC-CLAD
arrangement.

Figures A, B, and C (see pages 6/& 7) are
sectional side view drawingswhich sfrow
typical types of vertical sections:

Figure D is a front view sketch showing the
different types of available vestical sections.
Note that the 3000fampere breaker is
available only in a lower compartment and
that drawout auxiliasies are not available in
the same veptical 'section.

Upper breaker in test position and lower breaker in
connected position.

Upper breaker in withdrawn position on extended
rails.
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Front view showing auxiliary compartments
withdrawn.

View of drawout p@tential transformers. View of drawout control power transformer.
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Part 4 System Application

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 Currént Values
Voltage  3-Phase ey Rated  Rated Withstand  Rated Rateq  Inter-  Permis- Max. Maxi- 4873 Sec. Closing
Class MVA Maximum Voltage Test Voltage Contin-  Short _rrupung ?ble‘ ‘é,‘"?age mum Short- and
Class Voltage Range uous Circuit 'me Dfllllp'f‘g an:(ded Sym. Time Latching
Factor Current  Current elay Y Inter- Current Capability
at (at wpting Carrying (Momentary)
60 rated Capa- Capability
Hz Max. bility
Kv)
® K Times Rated 1.6 K Times
® Low @ Short-Circuit Rated Short-
Fre- Impulse Current® Circuit
Circuit E quency I Y E/K Ki Current
Breaker Kv MVA
Type Class Class Kv rms Kv rms Kv Crest Amperes KA rmgy Cycles fSec. Kvrms KA rms KA rms KA rms
VCP Vacuum Circuit Breaker
1200 58
50VCP250 2000 |8 5 2 385 | 36 36
250 1.24
1200
H 50vCP250 ® 416 4.76 19 60 2000 780
3000
1200
50VCP350 350 119 5000 | W1 4.0 49 49 8
3000
1200 33 5 2 6.6 41 41 66
75VCP500 7.2 500 8 25 1.25 36 95 2000
3000
1200
150VCP500 2000 37
3000
500
1200 18 23 23 58 ®
H 150VCP500 ® 2000
3000
1200 28 5 2 115 36 36 58
150VCP750 13.8 15 1.30 36 95 2000
3000
750
1200 770
H 150VCP750 ©® 2000
3000
12G0
150VCP1000 1000 2000 37 48 48 77
3000

® Non-Standard Breaker with Highg#Momentary Rating
available for Special Applications

@For 3 phase and line to line faults, the sym.
interrupting capability at a kV operatingvoltage
:-Ki (rated Short-Circuit Current)

v

Butnotto exceed Ki
Single line toground fault capability at a Kv operating

®For Reclosing Service, the Sym. interrupting
Capability and other related capabilities are modified
by the reclosing capability factor obtained from the
following formula-

R (%) = 100 C (n2)+ 15»T‘+15»T2+
o= " 5 15
Where

C = KA Sym. Interrupting Capability at the Operating

voltage
_ . . E Voltage but not less than 18
=1 15 E (Rated,Shapt-Circuit Current) e n = Total No. of Openings

But not to exceed Kl

The aboveapplyion predominately inductive or
resistive 3sphase’circuits with normal-frequency line
to line‘réeovery voltage equal to the operating
voltage.

T',T?,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+ CODoes not require breaker Capabilities
modified since the reclosing capability factor R =
100%

@ Tripping may be delayed beyond the rated
permissible tripping delay at lower values of current
in accordance with the following formula:

KI (K Times Rated Short-Circuit Current)

T (seconds) = Y[

The aggregate tripping delay on all operations within
any 30 minute period must notexceed the time
obtained from the above formula

Short-Circuit Current Through Breaker

Py

y
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Application Quick Check Table

For application of circuit breakers in a radial
system supplied from a single source trans-
former. Short-circuit duty was determined
using E/X amperes and 1 O multiplying
factor for X /R ratio of 15 or less and 1.25
multiplying factor for X /R ratios in the range
of 15 to 40
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Source Transformer Kv Operating Voltage
MVA Rating
Motor Load
T00% oon 24 4.16 6.6 12 138
1 15
1.5 2 50 VCP 250
2 2.5 12 Ka 50 VCP 250 | 150 VCP 500 [ 150 VCP 500 | 150 VCP
10.1 Ka 23 Ka 22.5Ka 19.
25 3
3 375
3.75 5 50 VCP 250
5 75 36 Ka 50 VCP 250
33.2 Ka
7.5 10 50 VCP 350
100 10 49Ka
10 120
12 15 50 VCP 350 | 75 VCP 500
46.9 Ka 41.3 Ka
15 20
200 20 Breaker Type 150 VCP 750 | 150 VCP 750
and 35 Ka 304 Ka
25 Sym. Interrupting Capacity
30 at the Operating Voltage
150 VCP 1000 | 150 VCP 1000
50® 46.3 Ka 40.2 Ka

® Transformer Impedance 6 5% or more, all otier Tra

former Impedances are 5.5% or more

\(0.
\}‘b

Load Currgnt Switching \ Number of Operations
The following table of number of op n Continuous
is a guide to normal maintenance for it Current Max. No.
breakers operated under usual seryiee’co Circuit Rating Operations No Load Continuous Inrush
tions for most repetitive duty application Breaker Between Mechanical Current Current
including isolated capacitor bank switchi Type Amperes Servicing Duty Switching Switching
and shunt reactor switching, arc
furnace switching. The num e Table AllVCPVacuum
are consistent with ANSINC3 9) Circuit Breakers 1200 2000 10,000 1000 750
’ Ratings Except
. . 50VCP350 & 2000 2000 10,000 1000 750
Serylcmg shgll co g, cleaning,  150vCP1000
lubricating, tight recommended
by the circuit brea on book 50VCP350 1200
150VCP1000 & 2000 1000 5,000 500 400
Continuous current switching assumes Al 3000A 3000
opening and closing rated continuous current Ratings

at rated maximum vpltage with power factor
between 80% Ieadir% and 80% lagging.

switching assures a closing

600% of rated continuous

ed maximum voltage with power

of 30% lagging or less, and an opening
qual to rated continuous current at
ximum voltage with power factor

en 80% leading and 80% lagging.

fact

rated

In accordance with ANSI C37.06(1979), if a
short-circuit operation occurs before the
completion of the listed switching operations,
maintenance is recommended and possible
functional part replacement may be necessary,
depending on previous accumulated duty, fault
magnitude, and expected future operations.
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Application on Symmetrical Current
Rating Basis

Application Considerations

Westinghouse medium voltage metal-clad
switchgear provides control and protection for
generators, motors, transformers and all types
of feeder circuits. In the usual application the
selection of the circuit breaker for the operat-
ing voltage, to carry the load current and
provide for the interruption of the available
short-circuit is of primary importance The
purpose of this application data is to aid in this
selection.

It should be noted that for a particular applica-
tion there may be other items of technical
importance that require careful consideration.
Also requirements for special applications or
unusual service conditions should be referred
to the nearest Westinghouse Sales Office with
details and a request for recommendations.

Rated Maximum Voltage

The Kv operating voltage should not exceed
the rated maximum voltage, E in Table 1, since
this is the upper limit for operation

Rated Continuous Current

The continuous current rating of a circuit
breaker is a maximum rating. The circuit
breaker rating should always be in excess of
the utilizationequipment rating to provide for
short time overload capability

Transformer main breakers should be rated in
excess of 125% of transformer full load
amperes. Always consider forced cooled
rating, possible future forced coolingand 12%
additional capacity for 65° C rise rating when
used.

Induction motor and synchronous motor start;
ing breakers should be rated in excess of 125%
of motor fullload amperes.

Generator breakers should be in excess of
125% of generator full load current. Other,
factors such as increased capacity at 140 power
factor, reduced voltage orlowambienttempera-
ture rating may have to be considered.

Capacitor bank feeder breakers should have a
rating in excess of 135% ofithedank full load
current. This is due to a O to +15% manufactur-
ing tolerance in capacitors, KVAR@due to
harmoniccurrents and possibility of up to 10%
over-voltage. Capacitor switching is generally
limited to 1200 ampere contiftuous (630 A
capacitor current)breakers since larger size
banks are switched in steps and other factors
such as limitingtransient voltages and
momentary duty frem switching capacitors
back to backler otherlimitations due tothe
type of breakenmay have to be considered.

Interrupting Capability

Table 1 lists rated short-circuit current at rated
voltage for the various available circuit breaker
types which is adjusted for the operating
voltage to obtain the 3 phase symmetrical
interrupting capability. This value is multiplied
by 1.15 to obtain the single line to ground
capability. Note that the 3 phase or single line
to ground capabilities may not exceed Kl, the
maximum symmetrical interrupting capability.

Although these capabilities are expressed in
sym. kilo-amperes, the circuit breaker shall be
able to interrupt all values of asymmetrical as
well as symmetrical short-circuit current from
a system having an X/R ratio of 15 or less.

Short-Circuit Duty

To checkthe breaker application from anfin-
terrupting standpoint, compare the interrup?
ting capability at the operating voltage withjthe
short-circuit duty determined for thi€ipeint of
application in the power system.

Table 2 lists multiplying factors dépending
upon the system X/R ratio andhe breaker
rated interrupting time to obtain‘the maxi-
mum short-circuitduty. If the'maximem multi-
plying factor for the source of shortscircuit
current is used, it isgAi@hnecessary to calculate
the system X/R ratio. If the system X/R ratio is
15 or less, the miultiplying factor is 1.0.

Short-Circuit Duty,= E/Xamperes (Max Mult.
Factz )

A closer check of thevapplication requires
calculation,of the system X/R ratio. Itis suffi-
cientlyf/accurate {on the conservative side) to
néglectthe resistancecomponentwhen
calculatingtiie system reactance X and
néglectithe reactance component when
calculating the system resistance R. Use
actuahequipment data for important electrical
devices wherever possible.

Typical data for various system components is
included in Table 3 for estimating purposes.

X
System X/R ration = ?1 for 3 phase faults
1

= +X°f ingle line t d
7R, TR, or single line to groun

faults where X, and X, are positive and zero
sequence reactances, R, and R, are positive
and zero sequence resistances.

System X/R ratio so determined is used to
obtain the E/X ampere multiplying factor from
Table 2.

Short-Circuit Duty=E/Xamperes (Mult. Factor
Table 2)

E/X Amperes Calculations
Short circuit calculations usually consist of
simple E/X computations:

single line to

3 phase fault ground fault

| . ¢ :i | = —3_E__

3 X LG 2X, + X,
where E is ling tg neutral operating voltage,
and reactances are0hms, per phase, line to
neutral.

Computations are simplified by selection of a
commonjbase and using the per unit system of
calculations:

single line to

3/phasefault ground fault

I8 N 3le

i T X%

Where Igis the base current in kilo-amperes
and reactances are in per-unit of the common
base. Convenient per-unit system formulas:

| - MVABase Base ohms- — -
3V MVA
nit X= X MVA b
perunitX= ——=r ase
_ X
or=—- Ig
- X ohms
O "Base ohms
X percent
°" 7100

Where system is impedance grounded to limit
the single line to ground fault to the 3 phase
fault value or lower, only the 3 phase fault
calculations are necessary.

Table 3 lists reactances quantity to be used for
X for the various system components. Use
actual data for important electrical devices
wherever possible. Table 4 lists typical X/R
ratio ranges and is included for estimating
purposes.

The E/X amperes determined are in rms
symmetrical kilo-ampere

Momentary Duty

When there is motor contribution to the total
short circuit, an additional calculation should
be made to determine the momentary duty
using the reactance quantities for momentary
duty from Table 3.

Momentary Duty=1.6 E/X Amperes

Compare momentary duty with close and latch
capability or momentary rating listed in Table 1.

_—
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Table 2: Multiplying Factor for E/X Amperes
(ANSI C37.010. 1979, Figs. 8. 9, 10)
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Remote

Most applications including station service
Local auxiliaries are remote&ource. Remost sources
Application of breakers at generator voltage is are consi d to be where the short circuit 1s
local source Alsolocal sources are considered fed predami from generators through-
to be where short circuit is fed predominantly
from generators through:

a) Not more than one transformation, or

Source of Short Circuit

a) two o ansformations, or

b)a p; pit reactance external to the
b) a per-unit reactance external to the géenerator that is equal to or exceeds 1.5 times

generator which is less than 1.5 times the d rator per-unit subtransientreactance
generator per-unit subtransient reactance o o ommon system MVA base.
a common system MVA base.

ax. Multiplying Factor:
143 3¢ or LG Fault

Typical Values & Range
on Component Base

®Max. Multiplying Factor:
1.25 30 Fault
1.43 LG Fault

Table 3: Reactance X for E

Reactance X Used for

System Type VCP Vacuum
X/R Circuit Breaker
Rated Interrupting Time, 5 Cycle
Typeof Fault
Ratio 3o LG 30 &LG
Source of Short Circuit
Local Remote
1 1.00 1.00 1.00
15@ 1.00 1.00 1.00
20 1.00 1.02 1.05
25 1.00 1.06 1.10
30 1.04 1.10 113
35 1.06 114 1.17
40 1.08 1.16 122
45 112 1.19 1.25
50 1.13 122 1.27
55 1.14 1.25 1.30
60 1.16 126 1.32
65 1.17 1.28 1.33
70 1.19 1.29 1.35
75 1.20 1.30 1.36
80 1.21 1.31 1.37
85 1.38
90 1.22 132 1.39
95 140
100 1.23 133 1.41
110 1.24 1.34 142
120 1.24 1.35 1.43
130 1.24 1.35 1.43

® Not necessary to calculate the system X/R ratio
when Max. Multiplying Factor is used

@Where system X/Rratiois 15 or less, the Multiplying
Factoris 1.0

Table 4: Typical System X/R Ratio Rangéy
(for estimating purposes)

Type of circuit n

Remote generation thru other types of
circuits, such as: transformers rated 10
MVA or smaller for each three-phase
bank, transmission lines, distribution
feeders, etc

Remote generation connected thr
transformers rated 10 MVAto 10
for each three-phase bank,
transformers provide 90
of the total equivalent
faultpoint

Remote generation co
transformers rated 100
eachthree-phase bank, whe
formers provide 90 percent or more of the
total equivalent impedance to the fault

point 30-50
Synchrono achines connected thru
ed 25 to 100 MVA for
bank 30-50
machines connected thru
ted 100 MVA
40-60
us machines connected
y to the bus or thru reactors 40-120

Short-Circuit Momentary
System Component Duty Duty % Reactance X /R Ratio
2 Pole Turbo Generato X X 9 80
7-14 40-120
X X 14 80
12-17 40-120
X X 20 30
13-32 10 - 60
75 X 75 X 30 30
20 - 50 10 - 60
15X 1.0X 24 30
13-35 10 - 60
156X 10X 25 30
15-25 15 -40
30X 1.2X 25 15
15-25 5-20
otors Below 50 HP and
ingle Phase Motors Neglect Neglect o S
ribution System from Remote X X as Specified 15
Transformers or Calculated 5-15
urrent Limiting Reactors X X as Specified 80
or Calculated 40-120
Transformers
OAt0 10 MVA, 69 Kv X X 55 10
5-7 6-12
OA to 10 MVA, above 69 Kv X X 7.5 12
7-11 8-15
FOA 12 to 30 MVA X X 10 20
8-24 10- 30
FOA 40 to 100 MVA X X 15 30
8-35 20-40

For other system components use positive
sequence reactance X' for X

Use transient reactance X'd for X for hydro genera-
tor without damper windings

For other machines use subtransient reactance
X"'d for X
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Application on Symmetrical Current Rating Basis

Example 1—Fault Calculations

Type E 3¢ Sym. Interrupting Capability

Breaker Max. Close & Latch
@ E. Max. Max. Kl @ 4.16 Kv Oper. Voltage or Momentary

50VCP250 476 29 kA 36 kA 4.76 58 Ka®

4.16(29)=33 2 Ka®@

LG Sym. Interrupting Capability

36 Ka 1.15(33.2)=38 2Ka®

Note: Interrupting capabilities @and®at
operating voltage mustnot exceed max. sym.
interrupting capability Ki

Check capabilities ® @ and ® on the following utility system where there is no motor con-

@
_ B2
®= X >0604—8,6KaSym
\ System % = 9 (is less than 15) would use

tribution to short circuit.

1 38 Kv On 13.8 Kv System, 3.75 Mva Base
X p 4 3.75 Mva
?:15 — P = ——————— - 0lpuorl1%
3.75 Mva
375 Mva X2
available Z=XTr R =R (e )
1
e N R )66
X2 ] 226 5
+
13.8Kv A R?
3750Kva X = % {R) = 15( 066) = 99%

Transformer Standard 5 5%
Manufacturing Tolerance

. 2
550 n
- -7 Tolerance)
TransformerZ = s
o

4.16 Kv H

50VCP250

31,000 Watts Full Load
-6.800 Watts No Load

24,200 Watts Load Losses

transformer X = Z2-R2= (5.09)2-(.

x=5 05% .

e asaz75%

=.0065 pu or .65%

5)2= 7/ 25.91-.42-V25.48

X R X/R
13.8 Kv System .99% 066% 15
Transformer 5.05 .65 8
System Total 6.04% 716% 9
or 060 716 pu

For 3 Phase Fault

o= —)E<- wher% per phase and E
islineton | ge
orly¢= where X is per unit reactance

lgas base rent

1.0 mult. factor for short-circuit duty, therefore,
short-circuit duty is 8.6 Ka sym for 3 o fault @ and
momentary dutyis 86 x 1.6=13.7Ka®

For Line to Ground Fault
3E 3lg

6™ 2%+ %, ©" 72X, + Xy

For this system, X, is the zero sequence reac-
tance of the transformer which is equal to the
transformer positive sequence reactance and X,
is the positive sequence reactance of the
system.

Therefore,

3(.52)

'LGZW =9.1KaSym.

Using 1 O mult. factor, short-circuitduty=9.1Ka
Sym.LG®

The 50VCP250 breaker capabilities exceed the
duty requirements and may be applied.

With thisapplication, shortcutscouldhavebeen
taken for a quicker check of the application If
we assume unlimited short circuit available at
13.8 Kv and that Trans. 2=X

ls _ 52

Then |3¢:T_

= —ﬁ =9.5Ka Sym4

X/R ratio 15 or less mult. factoris 1.0 for short-
circuit duty

The short-circuit duty is then 9.5 Ka Sym.
@ ® and momentarydutyis9.5x 1.6 Ka=15.2Ka®
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Example 2 —Fault Calculations
All calculations on per unit basis, 7.5 Mva Base 13.8 Kv System
7.5 Mva
Base Current |g= c—=—— = .628 Ka .
®/36.9Kv 13.8 Kv \/\bm Ka Sym. gfai
X R__X/R 7500 Kva 755
13.8 Kv System -055%
. S8 89 015 001 15
T 21 (13.8) ' .
Transformer .055 .0055 10 !
Total Source Transf. .070pu  .0065pu 11 _
3000 Hp Syn. motor
X =20 -%%—) = .638 pu at 7.5 Mva base

2500 Hp Ind. Motor

X = .25-((‘_—?% =.908 pu at 7.5 Mva base

|3¢:% or :—I)% where X on per unit base

or
TotalX:L - 628 =.062

197AFL
X%220%

3000 Hp
1.0 PF
Syn

Interrupting Momentary X X(1) a1
ircuit Current E/X Amperes E/X Amperes R R(X R

.628 _ .628 _ 11 _
570" =8.971 070 =8971 11 550 =157

.628 _ 628 _ 25 _
0 n. Motor m =.656 538 984 25 538 =39

.628 _ 628 _ 35 _
\@P Ind. Motor m =461 308 691 35 508 =39
10.088 10.647 Total 1/R=235

10.1 Ka x1.6

5. 101

System % =.062(235)= 14 5s Mult. Factor 1.0 from Table 3.

Shortcircuit duty = 10.1 Ka
3¢ Sym.Interrupting Capability

17.0 KA Momentary Duty

Type E Close & Latch
Breaker Max. @ E. Max. Max. Kl @ 6.9 Kv Oper. Voltage or Momentary
8.25 41 K 8.25 66 KA
75VCP500 33 Ka a (331-39.5 Ka
6.9
150VCP500 15 18 Ka 23 Ka 15(18) 37 Ka

=(39.1)-23Ka

(Butnotto exceed Kl)
Either breaker could be properly applied, but
pricewillmake thetype 150VCP500 the more
economical selection.
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Application on Symmetrical Current Rating Basis

Example 3—Fault Calculations
Check breaker application or generator bus where

Each generator is 7.5 Mva, 4.16 Kv 1040 amperes full load, 13=1.04 Ka
Sub transient reactance Xd '=11% or, X=.11 pu

Gené ratio is 30

1 1 1 1 3

+

X, X X X X

1 3
and—ﬁ—s_ + R

X _R Xs
o.—xsz? andR &~ 3T Therefore, System R -
S

Since generator neutral grounding reactors are used to limit the | stol; or below, we needionly

check the I; short-circuit duty.

Ig g | 3l 3(1.04
|3¢:T+7+%:%:—%:28'4 Ka Sym. E/X amperes

Table 3 SystemlR(- of 30 is Mult. factor 1.04
Short-circuitduty is 28.4 (1.04)+29.5 Ka Symmetrical.

3¢ Sym. Interrupting Capability

Type E
Breaker Max. @ E Max Max. Ki @ 4.16 Kv Oper. Voltage
50VCP250 4.76 29Ka 36 Ka 4.76 (29)=33.2 Ka
4,16
50VCP350 476 41 Ka 49 Ka 4.7

6
41)-46.9K
Big A11a6IKa

The 50VCP250 breaker could be applied. However, the S0VCP350 breaker would permit
addition of a future duplicate generator.

1.
Future Short-circuit Duty= 4(—1?-{)- (1.04)=39.3Ka Sym.

4.16 Kv

Part 5 Surge Protection

VAC-CLAD metal clad switchgear'is applied
over a broad range of €ifcuits, and is one of
many types of equipmentinthe total system.
The distribution‘system can'be subject to
voltage transients causedby lightning or
switching surges!

Recognizing this phenomenon, the industry
has developed standards to provide guidelines
for applicationof electrical equipment, which
should beused'in the design of distribution
systems independent of the breaker interrup-
ting mediam. These standards are:

IEEE 288 (1969) - ANSIC37.92(1972)-
IEEE Guide for Induction Motor Protection.

IEEE 242-1975 (Buff Book)
IEEE Recommended Practice for Protection
and Co-ordination of Industrial and Com-
mercial Power Supplies.

IEEE 141-1976 (Red Book)
Recommended Practices for Electric Power
Distribution in Industrial Plants.

ANSI C37.20 (IEEE-27)
Switchgear assemblies including metal-
enclosed bus.

In general, if the BIL of the system is equal to
the BIL of VAC-CLAD metal clad switchgear,
no protection is required against switching
surges; however, rotating apparatus rarely
meets this criterion. For circuits exposed to
lightning, protection is recommended in line
with standard practices.

With the wide range of applications, not all
circuits require surge protection. Therefore,
VAC-CLAD metal clad switchgear (like DHP
magnetic air) does not include any surge pro-
tection as standard. The user exercises the
options as to the type of protection deemed
necessary, depending on the individual circuit
characteristics and cost considerations.

The following recommendations are outlined
to provide guidelines of minimum surge pro-
tection for metal clad switchgear and the
associated system equipment:

1. Lightning - Standard lightning protection:
arresters. (Refer to Typical Lightning Arrester
Application, Page 15.)

2. Switching surge protection:
a. Liquid filled transformer — no surge
protection.

b. Dry type transformers:
15 Kv- 95 KvBIL - nosurge protection
required.
7.5 Kv - 95 Kv BIL - no surge protection
required.
5 Kv- 60KvBIL - no surge protection
required.
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For all other voltages/BIL ratings for dry
type transformers, surge protection
(arresters or capacitors) is recommended at
the transformer terminals, in line with
established practices. ZnO surge absorbers
can be supplied in VAC-CLAD switchgear as
an alternate to the above.

c. Motors — Surge capacitors at the motor
terminals (and surge arresters where
appropriate).

d. Generators — Surge capacitors and station
class surge arresters at machine terminals.

e. Switching overhead lines and underground
cables — no surge protection required.

f. Capacitor Switching — no surge protection
required.

g. Shunt reactor switching — Three phase 15
Kv dry-type reactors less than 9 MVA require
surge protection at the reactor’s terminals.

ZnO surge absorbers limit the magnitude of
prospective overvoltage, but are ineffective in
controlling the rate-of-rise of fast transients
which surge capacitors do control. Surge
capacitor values recommended are: 0.25 uf on
15 Kv systems, and 0.5 ufon 5 Kv and 7.5 Kv.
Reliability of surge capacitors is high, since
they are operated at only 50% of the stress of
conventional power capacitors. The combina-
tion of conservative design and high final test
level at 7 times rated voltage for 10 seconds
assures the long life and established reliability
of surge capacitors. The new Zn O surge
absorbers/arresters are recommended, and
this latest advance in arrester design assures
better performance and high reliability of this
component utilized in surge protection
schemes.

These application guidelines for VAC<CIRAD
metal clad switchgear were established aftér
extensive analysis of medium voltagepower
systems. To achieve this, a comptiterprogram
has been developed, and this incogporates
inputs for the power system, theidoad,/the
vacuum circuit breakefyand'surge‘protection
means (if any). All programyinputs,correspond
to, and are verified@gainst, practical data. The
data for the vacuum-ig€uit brgakers has
required severalthousandtests to be
performed on the vacuum interrupters used in
VAC-CLAD breakers to insure that computed
results are realistic.

Extensive camputer analysis has been per-
formed toyinsuxe that the most critical trans-
former and metor applications were
encompassed in the study.

Theeomputer analysis approach, by virtue of
thejcapability to analyze a broad range of
cifeuits, assures a significantly higher degree

of confidence in the surge data than a relative-
ly few representative practical tests.

Typical Lightning Arrester Application

Impedance
Operating Grounded or Solidly
Voltage Ungrounded Grounded
Kv System System
24 3 Kv 3 Kv
416 60r4.5Kv 3 Kv
6.9 9or7.5Kv 6 Kv
120 15 Kv 9 Kv
138 15 Kv 12 Kv

The location of arresters at the junction of
cables connected to exposed line may al§@pro-
tect equipment. The following table shows
typical maximum cablelengths which'can'be
protected by riser pole arresters, based on
typicalassumedsystem parameters,andjon
the full range of known arréstentypes,and
makes. Where cable length tolequipment
exceeds the maximum listed, it islrecom-
mended that arresters also beyjlocated at the
equipment.

Suggested maximuim cable fength, in feet,
between riser pole argesters and protected
equipment;

Lightning Station Inter- Distri-
Arrestes Type mediate bution
Rating Arrester Type Type
To 60KV BIL Metal-Clad Switchgear

3 Kv NL NL NL

45 Kv NL NL X

6 Ky NL NL 70
To96Kv BIL Metal-Clad Switchgear

6 Kv NL NL NL

7.5 Kv NL NL X

9 Kv NL NL 160
12 Kv NL 240 70
15 Kv 110 80 S

To 60 Kv BIL Liquid or Gas-Filled Transformer

3 Kv NL NL NL
4.5 Kv NL NL X
6 Kv NL NL NL

To 75 Kv BIL Liquid or Gas-Filled Transformer

3 Kv NL NL NL
6 Kv NL NL NL
7.5 Kv NL NL X

9 Kv NL NL 90

To 95 Kv BIL Liquid or Gas-Filled Transformer

9 Kv NL NL NL
12 Kv NL NL 120
15 Kv NL 130 70

NL means no limit to cable length
X means not applicable
S means cablelengthtooshort to consider

Application Data
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Part 6 Instrument Transformers

Instrument Transformers

Instrument tramsformers are used to protect
personnel and se€éondary devices from high
voltage and permit use of reasonable insula-
tion levels and cdrrent carrying capacity in
relaysgmetersapd instruments. The second-
aries(of standard instrument transformers are
rated'at § amperes and/or 120 volt, 60 hertz.

Potential Transformers

Selection of theratio for potential trans-
formers is seldom a question since the primary
rating should be equal to or higher than the
system line to line voltage to 120 volts. The
number of potentialtransformers per set and
their connection is determined by the type of
system and the relaying and metering
required.

The 3 phase, 3 wire system with 2 element
watthour meters would require a set of two
line to line potential transformers. If line to
ground potential is also required for a direc-
tional ground relay, then a set of three line to
ground potential transformers could be used to
provide both line to line potential for the 2
element watthour meter and line to ground
potential for the ground relay.

Ground detection lights or relays for the
ungrounded system requires three line to
ground potential transformers and a separate
set is usually recommended for this purpose.

The 3 phase, 4 wire, solidly grounded system
usually requires three line to ground potential
transformers.

Where synchronizing of generators or systems
is involved, it is recommended that only line to
line potential be used.

Current Transformers

The current transformer ratiois generally
selected so that the maximum load curent will
read about 70 percent full scale on a standard
5 ampere coil ammeter. Therefore, the current
transformer primary rating should be 140 to
150 percent of the maximum load current.

Maximum system fault current can sometimes
influence the current transformer ratio selec-
tion since the connected secondary devices
have published one second ratings.

The zero-sequence current transformer is
used for sensitive ground fault relaying or self-
balancing primary current type machine differ-
ential protection. The zero-sequence current
transformer is available with a nominal ratio of
50-5 and available opening size for power
cablesof 6.5 inches.
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Standard Potential Transformers ¢ 60 Hertz

Rating 2400 4200 4800 7200 8400 12000 14400
Ratio 20 35 40 60 70 100 120
Switchgear Potential Transformers — ANSI Accuracy
Max. Number Thermal
Kv Kv PerSetand Standard 120 Volts at Burden 69.3 Volts at Burden Rating 55°C
Class BIL Connection  Ratio’s W, X, Y z W, X Y Z Conn. Volt-amp
5 60 2LL 20,0 0.3 1.2 0.3 LL 700
or 3LG 35, LG 400
40 LG® 700
7.5 95 2LL 35,40, 03 0.3 03 0.3 1.2 LL 1000
& or 3LG 60, 70, LG 550
15 100, 120 LG® 1000

@ For solidly ground 4160 volt system only or any
type 2400 volt system

@ For solidly grounded system only.
LL Line toLineconnection
LG Line to Ground connection

The minimum number of current transformers
for circuit relaying and instruments is three
current transformers, one for each phase or
two phase connected current transformers
and one zero-sequence current transformer.
Separate sets of current transformers are
required for differential relays.

The minimum pickup of a ground relay in the
residual of three phase connected current
transformers is primarily determined by the
current transformer ratio. The relay pickup can
bereduced by adding one residual connected
auxiliary current transformer. This connection
is very desirable on main incoming and tie
circuits of low resistance grounded circuits.

Standard accuracy current transformers are

normally more than adequate for most stand+
ard applications.

Standard Current Transformers ¢ 55°C Ambient

Part 7 Control Equipment

Circuit Breaker Control

The VCP circuit breaker hag'a'metor‘¢harged
spring type stored energy(€losing mechanism.
Closing the breake€harges accelerating
springs. Protectivérelays or the'control switch
will energize a shunt trip coil to release the
accelerating springsiand open the breaker.
This requires a reliableseurce of control
power for the breakeérto function as a protec-
tive device.

For ac cemtrol, a.capacitor trip device is used
with each cirguit breaker shunt trip and each
WL-2 leekoutrelay to insure that energy will
be_availableffor tripping during fault condi-
tions. Aleontrol power transformer is required
onithe source side of each incoming line
breaker for closing bus tie or bus

sectionalizing breakers will require automatic
transfer of control power. This control power
transformer may also supplyother Ac
auxiliary power requirements for the
switchgear.

Dc control would require a dc control battery,
battery charger and an ac auxiliary power
source for the battery charger. The battery
provides a very reliable dc control source,
since it is isolated from the ac power system by
the battery charger. However the battery will
require periodic routine maintenance and
battery capacity is reduced by low ambient
temperature.

Any economic comparison of ac and dc control
for switchgear should consider that the ac
capacitor trip is a static device with negligible
maintenance and long life, while the dc battery
will require maintenance and replacement at
some time in the future.

VCP Breaker Stored Energy Mechanism Control Power Requirements

Current ®Metering Accuracy Classification ANSI Rated Spring Charge Motor Close Ind.
Ratings 60 Hz Standard Burden ORelaying Control Time orTrip Voltage Range Light
Amperes BO 1 BO.5 B 2.0 Acguraty Voltage RunAmperes Sec. Amperes Close Trip Amperes
506 1.2 C10e 48V Dc 9.0 6 38-56 28-56 035
755 1.2 €10 125V Dc 5.0 6 100-140 70-140 .035
100:5 1.2 c10 250V Dc 3.0 6 200-280 140-180 .035
150:5 6 2.4 €20 120V Ac 5.0 6 104-127 104-127 .035
200:5 .6 2.4 Cc20 240V Ac 30 6 208-254 208-254 .035
250:5 .6 2.4 Cc20
300:5 .6 2.4 2.4 Cc20
400:5 3 1.2 2.4 C50 Control Power Transformers ® Disconnect Type ® 1 Phase ® 60 Hertz
500:5 3 3 2.4 C50 Primary Volts ®
600:5 .3 .3 2.4 C50
800:5 3 3 1.2 C50 Taps
1000:5 .3 X] 3 C100 Secondary Kv
1200:5 3 3 3 C100 +7%2% Rated 7% Voits Kva Class
;8882 g g g 2188 2580 2400 2220 240/120 510,15 5
25005 3 3 3 c100 4470 4160 3850 240/120 5,10,15 5
30005 ) 3 3 €100 5160 4800 4400 240/120 5,10, 15 5
40005 \ 3 3 3 C100 7740 7200 6680 240/120 510,15 15
40004 .3 3 3 C100 12900 12000 11100 240/120 510, 15 15
14300 13300 12300 240/120 510,15 15

@Accusacy meets or exceeds accuracy in proposed
ANSHE37.20.2

@ If connected line to ground, system neutral must be solidly grounded.
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Permissive

Local General Auxiliary Switch applications, Indicating lights,
Typical Applications Control Alarm, Supv, Control Indicator, Field application, etc

Start-run Capacitor Interlocking to prevent Star, n

Breaker Trip Parallel Operation of Breakers Breake

Interlocking Recloser Motor Space Heaters In n
Type Auxiliary Switch TOC Switch Breaker TOC and MOC Switch h SG or MG6
or Device (supplied Auxiliary Auxiliary Switch Operating Position gand Auxiliary Relay
only when required ) Switch A Position i

Shown for Shown for a *5 Shownfor n for Note a

Breaker in Breaker in K Breaker in aker in ®

Test Position Open Position Open Position pen Position i

-L H * H 1 a % b i‘ S *S J- %
H
AX AX
Breaker Condition T $ T T T
Operating Close X X X X X
Position Open X X X X
Test Close X X X X
Position Open X % X X
Withdrawn X X X
® MOC Switch preferred unless scheme is fail safeon col failure
X Indicates switch contact or circuit closed
Auxiliary Switches Interrupting Capacit iary Switch Contacts
Optional circuit breaker and cell auxiliary
switches are available where needed for inter- Continuous  Control Circutt Voltage
locking or control of auxiliary devices. Typical Current
applications and operation are described in the Amperes 120 Ac 240 Ac 48Dc 125 De 250 Dc
following table
Non-inductive circuit interrupting capacity in amperes

Auxiliary switch contacts from the circuit 15 75 25 20 11 2
breaker mechanism are limited in number by
the breaker control requirements usually to 15 75 25 20 1 2
one ‘a’and two ‘b’ contacts for ac control or - )
two ‘a’ and two b’ contacts for dc control. C Agxiliary Switch 20 60 30 20 8 18
When additional auxiliary contacts are Inductive circutt interrupting capacity in amperes
needed. the optional auxiliary relay or'eeh- greaker Auxiiary Switch 15 25 5 8 625 175
anism operated cell (MOC) switch is ust
Three types of MOC switches are av TOC Auxiltary Switch 15 25 5 8 6.25 175
(a) operates with breaker in connected position
only MOC Auxiliary Switch 20 30 20 5 24 11
(b) operates with breaker in co ition
and test posmorr: ) Auxiliary switch contacts are primarily used to
(c)operates with breake i conn€cted’positon ;. yide interlocking in control circuits, switch
but operates with breaker i t tion only

indicating lights, auxiliary relays or other small
loads. Suitability for switching remote auxilia-
ry devices, such as motor heaters or solenoids,
may be checked with the interrupting capacity
listed in the following table. Where higher
interrupting capacities are required, an inter-
posing contactor should be specified.

if so manually sele

L 4
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Part 8 Supplemental Devices

® Ground and Test Device

The ground and test device is a drawout
elementthat may be inserted into a Metal-
Clad Switchgear housing in place of a circuit
breaker to provide access to the primary
circuits to permit the temporary connection of
grounds or testing equipment to the high
voltage circuits. High potential testing of cable
or phase checking of circuits are typical tests
which may be performed. The devices are
insulatedto suit the voltage rating of the
swtichgear andwill carry required levels of
short circuit current.

Before using ground and test devices it is
recommended that each user develop detailed
operating procedures consistent with safe
operating practices. Only qualified personnel
should be authorized to use ground and test
devices

Both manual and electrically operated ground
andtestdevices are available. These devices
include six studs for connection to primary
circuits. On the manual device, selection and
grounding is accomplished by cable
connection. Onthe electrically operated
device, a two position switch provides for
correct selection of the proper primary circuit.
Grounding is accomplished by an electrically
operated stored energy ground switch.

Standard accessories:

1 - test jumper

1 - levering crank

1 - maintenance tool

1 - lifting yoke
1-setrailclamps

1 -transportdolly

1 - portable fifter (optional)
1 - test cabinet (optional)

Part 9 Dimensions and Installation
9.1 Elevations

1 4

} 2
262 T_—
Zones for Top Secondary

— BV, |——- Conduit Entry
A4 (Upper Auxiliary Comp)

-
p—

—
N

2.62 *
\ Zones for, Top, Secondary

—| g |——12 === Conduit Efitry

/ (Upper, Breaker Comp)

For Top Primary
b= Conduit Locations
See Part 10.1.5

L r — l cTS
N
= 1
c—
) BKR
TERM
BLKS [:
A
ceanla

CONT. I

CUTOFF
L=/ ETC.
95N

— l: CONT.

CUTOFF
ETC.
——
{

TERM BKR

BLKS
=3 /

CTS
L
M~ =

29| |l4———— 4 —

- 94 in*

*82" depth available in indoor for certain configurations.

36 1n Wide Typical Indoor Elevation
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N

181

Typical Aisle-Less Elevation

W'_ e
= BKR [I_L ‘ ‘/
= E::n Fa
112 L_E—‘I_ 4
95 (S s |
e
=
[YG :
3 79

TypicaliSheltered-Aisle (Single Row) Elevation

Y-

IN

5> i:

94

Typical Sheltered-Aisle (Double Row) Elevation
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Part 9 Dimensions and Installation (continued)

9.2 Base Plans ® Anchor Locations: Indoor=0.5 inch bolts or weld,
/ '/ / outdoor=.625 inch bolts (for outdogr detail see Fig. A)
/ /11 —T @ Secondary Conduit Space’ All=maximum of 1 inch
T 8.00 8.00 ® projection
® Rear 1875 |-20.00——1 — ] @ Primary Conduit Locatiéns  All=see Part 10.1.5
8 f+—20—] 8 |<-¢ ¢ — 7 5 537 (Figs. A, B, C
2'12‘5__’{ @ Minimum Cleara to tofVAC-CLAD: Indoor=
o ? @ ®
®

®

104.62 90.50

| Switchgear Base e ndation surface (including floor steel)

mus flat and level and in true plane.

®\ Outdoor Base
Tie-Down Clip
O —H Supplied by
15.25 ® 8.75 Westinghouse
65> je—23—s 5 f X

% 2(; 35.50 .25
T /“’K
Outdoor Aiseless
2.1
Front

Founda;ion
Fig. A (Typical)
(O
/// Indoor/ /////7/
* = 32.87 For 82" Deep Unit
/ ,/ / 4 4 /

:

7

o
o

te— @) — D bl<

] Q ft—

%
] i For Aisle Door Swing
8.00 800 © 187 ©g00.4 2090 g00 [ 3700
|—|  [-20.00~ | I Tt I ‘ =3
) . T 1 5] AT / S 5.37
. 8] gl ~5.37 7 / ;
1.87 t [©) i i
L 4 | [ )
® [ |
Swgr| Swgr. | |
99.44 Vert. | Vert. 19050
Sects| Sect. Switchgear
) 271.31 © J | Base
99.44 Switchgear "ichoger=ase // ; li‘ E( il |t //
o ? [ o8& /B EA g, 0 yd
AT %
? i Aisle or ® ,‘} | Aisle or ?
Note 1: Required to permit /| | 6869 é'SIe AC‘J | é'$|e 78.69 /
opening of hinged panelon S/ i xt. isle | Ext. Aisle Base /
L.H. vertical section (when 4 See L See /
176.69 bl facing front of line-up) ] Note 1 i { Note1l /
L t [
y L 44 ! ? a B0 o Ei\v \& 2] g ?
]
Qs T = = / a4
? /) | i ® " //
/ i i E '
/) I o] Aisle 78.69 ’ 9944 | omv" Swar. 90.50
/8. 44 1 vert. Vert. i
? 68.69 nsion Aisle Aisle Base /// ! ' S:cr:t Szgts. Switchgear Base
7 ote 1) \ | ,
/ g ® ‘\ :
®© - : R
) njn n / 187 T
/ 169 | | ®
/ ! § ~—37.00— |
) ~— 37.00 — For Aisle Door Swing
For wing For Aisle Door Swing c s v/

or Sheltered Aisle Base Outdoor Common Aisle Base
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9.3 Typical Outdoor Foundations (See Notes Below)

| = Double Row —

Single Row e~

Front Elevation R s~ - . - ... ey - PR P AR Y

Side Elevation

A AT AT AT A A A-

Footers Places Parallel with Length of Line-up

Notes

e Either of above systems may be used. 9.4 Typieal Weights in Pounds

e Sheltered aisle shown, aisle-less similar Assemblies (Less Breakers) Sheltered-Aisle

Typelof Main Bus Indoor Aisle-less

Vertical Rating Including Aisle

Section Amps Lbs Lbs Single Row (Lbs) DoubleRow(Lbs)
1200 2400 3000 4200 7200

B/B 2000 2500 3100 4300 7400
3000 2600 3200 4400 7600

B/A 1200 2300 2900 4100 7000

or 2000 2400 3000 4200 7200

A/B 3000 2500 3100 4300 7400
1200 2000 2600 3800 6400

A/A 2000 2100 2700 3900 6600
3000 2220 2800 4000 6800
1200 2200 2800 4000 6800

B 2000 2300 2900 4100 7000
3000 2400 3000 4200 7200

Breakers — Weights in Pounds (ImpactWeight = 1.5 X Breaker Weight)
Current Current

Typeof Rating Type of Rating

Breaker Amps Lbs Breaker Amps Lbs
1200 450 1200 450

50VCP250 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
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9.5 Shipping and Receiving

VAC-CLAD metal-clad switchgear is shipped
in groups of one or more units. Each group is
ruggedly designed and braced towithstand
shipment by truck, rail, or ship. Indoor groups
are bolted to skids and enclosed in a protective
covering. Because of their structural base out-
door groups do not need skids. For sheltered-
aisle a protective covering is located across the
front of each shipping group. Aisle-less gear is
protected by its own weatherproof enclosure.
VCP circuit breakers, aisle parts, accessories,
and installation materials are packed and
crated separately. Appendages such as bus
runs and synchronizing panels and large
internal equipment such as oil-filled trans-
formers may also be packed and crated
separately. When received the purchaser
should check the material against the shipping
list. If loss or damage is discovered, file claims
with the transportation company and notify
the nearest Westinghouse representative.

9.6 Handling

VAC-CLAD metal-clad switchgear is equipped
for handling by crane. In addition, it is provided
with shipping braces and jack supports. Itis
recommended that the groups be lifted into
position by crane. However, if no crane is
available they may be skidded into place on
rollers using jacks to raise and lower the
group.

VAC-CLAD type VCP breakers are crated so as
tobehandledbycrane or industrial “fork’”
truck. After uncrating breakers may be lifted by
crane.

9.7 Storing

VAC-CLAD switchgear which cannot be
installed and putinto service immediately
must be stored so as to maintain the equip-
ment in a clean and dry condition. Storage in,a
heated building is recommended. If stored
outdoors, special precautions must be taken;
indoor switchgear must be covered and
temporary heating equipment installed, out-
door switchgear must be supplied with
temporary power for operation of the §pace
heaters. During storage the shipping'groups
should be placed on a level surfacejto prevent
unnecessary strain.

9.8 Installation and Field Assembly
Westinghouse VAC-CLAD switchgear is
factory-tested and factory-assembled from
accurately tooled parts upon true and level
bedplates. A minimum of installation and field
assembly time will be required if the proce-
dures described on the drawings and in the
instructions are adhered to.

Careful preparation of the foundation will
simplify erection and will assure good switch-
gear performance and reliability. The founda-
tion must have sufficient strength to withstand
the weight of the structure and breakers plus
the impact resulting from breaker operation.

The foundation for indoor switchgear should
consist of rugged steel channels imbedded ina
concrete floor. The steel channels mustbe flat,
level, and in a true plane with each other. The
finished floor must be in a true plane withithe
steel channels and must not proje€tiabove the
level of the steel channels.

The foundation for outdoor switchgeéar may be
a concrete pad, or footers placed parallelwith
the length of the line-up. For anyieondition, the
aisle-less switchgear requifesya reasonably
level and smooth pad for preakerdrawout. The
integral base furnishied withoutdoor
switchgear should’be supportéd in a level and
true plane.

Field assembly‘ef the'@utdoor aisle and of
some weather-proefing‘is required. These
parts are standardized and tool-made to
simplify and expedite their assembly. The
details of;assembly are described in the job
instru€tion beok’and associated drawings.

Part 10 Standard Designs

AIIVAC-CLAD mechanical drawings, electrical
drawings, manufacturing informdtion, ship-
ping schedules, inventeries, etcetera are
created and controlléd withhcomputer-aided
tools. In additien, thesWAC-CLAD integrated
program stores VIRjarrapgéments and applica-
tions in a libragwor meémory and integrates this
information with/aleomputer-aided design pro-
gram. The result of VIP is automatic informa-
tion and customerdrawings. VIP arrange-
ments and applications are available for
customer, approval earlier, manufacturing can
staggearliemgand shipments can occur earlier.
Accuraey,and reliability are extremely high.
The benefits resulting from the selection of VIP
desighs are self-evident to both Westinghouse
andythe user.

The purpose of Part 10 is to describe the VIP
designs and enable the user to select a VIP
design to meet his requirements.

Part 10.1 describes the multitude of VIP
vertical sections available. Details for the
complete vertical sections shown in Part

10.1 4 can be derived from the information in
Parts 10.1.2 and 10.1.3.

Part 10.2 describes twelve VIP secondary and
control applications available. Note that the
VIP applications may be dependent upon the
VIP vertical section selected from Part 10.1.
Also note that only VIP components are
detailed in the skeleton one-lines and upon the
hinged panels For those users who cannot
select a VIP secondary and control application,
optional non-VIP components are
recommended in the list of components. The
optional components, as well as the VIP
components, are consistent with the
Westinghouse corporate protective Relay
Systems Committee recommendations.
Detailed technical information may be found in
their publications such as PRSC-1,2,3,4, and 5.
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Part 10.1.1 General Arrangement

UHP\ UFC

I MBC

|

\

HPNA LFC

-« — VS ——————»

Part 10.1.2 Types of Vertical Sections

r
Breaker
1200A
.
|
it l
Breaker I
1200A /
or
2000A

Auxiliary
See Part
1013
F;
Breaker
1200A /
or
000A L 4

Type A/B ~——————p

®Cauti 3000A Breaker located only in LFC and

re ted auxihiary in UFC

>

L 4
General Arrangement
UHP  Upper Hinged Panel SeePart 10.2—Secondary
LHP Lower Hinged Panel { and Control Applications
MBC Main Bus Compartment— 1200, 2000, 3000A
as required
UFC  Upper Front Compartment {See Part 10.1.2
LFC Lower Front Compartment (below)
RC Rear Compartment — See Part 10.1.4
T Type of Vertical Section: Defined by combina-
tionsof UFCandLFC— SeePart10.1.2 (belo
VS Complete Vertical Section: Defined by col
binations of T and RC — See Part 10.1.4
r Breaker
1200A
or
2000A |
|
Auxiliary l
See Part |/
10.1.3
—
|————Type B/ A ——vn——Ppl

Vent
|
Vented * F Auxiliary
Auxiliary See Part
See Part 10.1.3 AN
013 | i |
¥ | r“ |
Breaker I Auxiliary '
3000A See Part
o 1013
F—-Type 3A/ 3B —————p] l———— Type A/A -——D,
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Part 10.1.3 Front Auxiliary Compartments

CPD CPD L
or or -
PT PT
CPD CPD
or @ | or ® I
PT B pr b
(" l L I
0! |
[ | ) I II
L, L
Upper Auxiliaries
—
i N
1l L]!
\ | | . | | I
cPD g CPD
or @ l or ® l
PT PT
CPD CPD
or B or -
PT PT L
[
N N
Pl 1l
[
cPD g CPD
o ® | or © l
PT PT
Fuse B Fuse L

~—|-» CPF
Lower Auxiliaries

CPD L
or [
il EXC
CPD
2o )
PT
1 ‘l : —_
K
|
%
m

EXC
™
by
4]
I

I
B
r @ ——— I
T
—(
Fuse L
—|—» CPF

CPF
Fuse

L 4

)

—_———

In a Type A/ A sertical section with both upper
and lower auxiliaries in this position, both
auxiliaries must connect to bus orto line
Drawout cont. pwr. trans: Fused primary,
mechanically interlocked secondary breaker,
single phase, line to line, 15 kVA Max

Fixed cont. pwr. trans.. See Part 10.1.4.10
Drawout fuses for CPF: Mechanically inter-
lockedsecondarybreaker, three max, 25E max.
Drawout pot. trans.: Fused primary and
secondary, three in WYE max, two in open
delta max.

Bus connection

Line connection

Brushless exciter auxiliary: See Part 10.2-
secondary and control

Caution-required with 3000A breaker: see
Part10.1.2



®)

Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Application Data

32-264

Page 25

Part 10.1.4.1 Type B/B — Top Power Conductor Entrance 4
Roof 1200A Yes Yes Yes No No
Bushings 2000A Yes Yes Yes No No
(Notes 1,2) 3000A No No No No No
Cables (and related details)
e Cables — Max. Size & No./ Phase ® Zero Seq. Trans. (Z) — Max. No. ® Conduits — Max. No. & Location Per Part 10.1.5,
Terminals Cable-MCM 750 750 750 750 750
Cable-No. 4 4 4 42 2
Z-No 4 4 4 02 2
Conduit Fig. A A A cC B
Conduit No. 4 4 4 2 2 2
1/c Potheads Cable-MCM 750 750 750 750 750
or Terminators Cable-No 2 2 2 2 1 2
Z-No. 2 2 2 1 2
Conduit Fig. A A B C B
Conduit-No. 2 2 2 1 2
3/c Potheads Cable-MCM 750 750 750 750 750 750
Cable-No. 2 2 2 1 1 1
Z-No. 0 2 0 1 0 1
Conduit Fig. A A A B C B
Conduit-No. 2 2 2 1 1 1
Bus Run 1200A Yes Yes No Yes No
(Note 1) 2000A Yes Ye Yes No Yes No
3000A No No No No No No
| I | R ’
Note 1 —""2" Not Available , , /
Note 2—OQutdoor Only I l | | \
| | | | \
1 1 \ /
F z I z I ] z I Z z z
I 1 = [ = 1 | i
\ I \ | I 1 \ | |
| | = = ] 1 —
!
| I I | e | i
I I " | |— :
I ol l | I I
- __./ - ——/ | -I— | —_/ |
/ ! | |
Figure 1 Figure 2 Figure 3 Figure 4 Figure 5
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

&

Part 10.1.4.2 Type B/B — Bottom Power Conductor Entrance

Figure 1

Figure 2

Figure

BKR

A
J/r}ﬂ

Cables (and related details)

e Cables — Max. Size & No./Phase ® Zero Seq. Trans. (Z) — Max No. ® Conduits — Max.

L 4

Figure 5

Terminals Cable MCM 750 750 750 750 750
Cable-No. 4 4 4 2 4 2 2
Z-No. 4 4 2 02 2
Conduit Fig A A B cC B
Conduit-No 4 4 2 2 2 2

v

1/c Potheads Cable MCM 750 50 750 750 750 750

or Terminators Cable-No. 2 2 2 1 2
Z-No 2 2 2 1 2
Conduit Fig A A B C B
Conduit-No 2 2 2 1 2

3/c Potheads Cable MCM 750 750 750 750 750 750
Cable-No 2 2 1 1 1
Z-No. 2 2 1 1 1
Conduit Fig: A A B C B8
Conduit-No. 2 2 1 1 1

Bus Run 1200A Ye Yes Yes No Yes No

(Note 1) 2000A es Yes Yes No Yes No
3000A o No No No No No

Note 1—"Z" Not Available

Q>®
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)
Part10.1.4.3 TypeB/A — Top Power Conductor Entrance
Roof 1200A Yes Yes Yes No No
Bushings 2000A Yes Yes Yes No No
(Notes 1, 2) 3000A No No No N No No
Cables (and related details)
e Cables — Max Size & No /Phase ® Zero Seq Trans. (Z) — Max No. ® Conduits — Max. No. & Location Per Part 10.1.5, F ified
Terminals Cable-MCM 750 750 750 750 750 750
Cable-No 4 4 4 2 4 2 2
Z-No. 4 4 4 2 02 2
Conduit Fig A A A B cCcC B
Conduit-No. 4 4 2 22 2
1/c Potheads Cable-MCM 750 750 750 750 750
or Terminators Cable-No 2 2 2 1 2
Z-No 2 2 2 1 2
Conduit Fig. A A B C B
Conduit-No 2 2 2 2 1 2
3/c Potheads Cable-MCM 750 75 750 750 750 750
Cable-No 2 2 2 1 1 1
Z-No 0 2 0 1 0 1
Conduit Fig. A A A B C B
Conduit-No. 2 2 1 1 1
Bus Run 1200A Yes Yes No Yes No
(Note 1) 2000A Yes Yes Yes No Yes No
3000A No No No No No No
Note 1—"Z"" Not Available [ ‘ I l \ l
Note 2—Qutdoor Only l l | I \ |
| | | | N
Lz] Lg_l z
|
|

See [
Part
10.14.10 ‘ | J
Figure 1 Figure 2 Figure 3 Figure 4 Figure 5
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C)OM

Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Part 10.1.4.4 Type B/A — Bottom Power Conductor Entrance

L 4
Figure 1 Figure 2 Figure 3 Figure 4 Figure 5
—
BKR ]
{
| |
L [ |
— [ 1
i | I
Aux | i
i I ]
{ | (N
_ [2] 2] ]

I { / \
! l / N
Cables (and related details)
® Cables — Max. Size & No./Phase ® Zero Seq Trans. (Z) — Max. No. ® Conduits — Max. No.
Terminals Cable-MCM 750 750 750 750
Cable-No 4 4 2 2
Z-No. 4 02 2 a“*"’% 3
Conduit Fig A cc B
Conduit-No. 4 2 2 2 ’
1/c Potheads Cable-MCM 750 750 750 750 750
or Terminators Cable-No. 2 2 2 1 2
Z-No. 2 2 2 1 2
Conduit Fig. A A B C B
Conduit-No. 2 2 2 1 2
3/c Potheads Cable-MCM 7% 6 750 750 750 750 750
Cable-No. 2 2 2 1 1 1
Z-No 2 2 1 1 1
Conduit Fig A A B (o B
Conduit-No. 2 2 1 1 1
Bus Run 1200A S Yes Yes No Yes No
(Note 1) 2000A Yes Yes Yes No Yes No
3000A Yes No Yes No Yes No
Note 1—"2" Not Available

i,
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Application Data
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Part 10.1.4.5 Type A/B®— Top Power Conductor Entrance

Roof 1200A Yes Yes Yes No No
Bushings 2000A Yes Yes Yes o No No
(Notes 1,2) 3000A Yes No Yes No No
Cables (and related details)
e Cables — Max. Size & No./Phase ® Zero Seq. Trans. (Z) — Max. No. ® Conduits — Max. No. & Location Per Part . Specified
Terminals Cable-MCM 750 750 750 750 750 750
Cable-No. 4 4 4 2 4 2 2
Z-No. 4 4 4 2 02 2
Conduit Fig. A A B ccC B
Conduit-No 4 4 4 2 22 2
1/c Potheads Cable-MCM 750 750 750 750 750
or Terminators Cable-No. 2 2 2 1 2
Z-No. 2 2 2 1 2
Conduit Fig A A B C B
Conduit-No 2 2 2 2 1 2
3/c Potheads Cable-MCM 750 750 750 750 750 750
Cable-No. 2 2 2 1 1 1
Z-No 0 2 0 1 0 1
Conduit Fig. A A B C B
Conduit-No. 2 2 1 1 1
BusRun 1200A Yes Yes Yes Yes No
(Note 1) 2000A Yes yes Yes Yes No
3000A Yes No Yes Yes No
: -
Note1—"2" NotAvailable i /
Note 2—Outdoor Only | /
! /
l Z l z
|
!

@ Caution: For 3000A Bre

Figure 1

Parts10.1.2and 10.1.4.7

L 4

Figure 2

Figure 3

Figure 4

Figure 5
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

c)O*'”"“

Part 10.1.4.6 Type A/B®— Bottom Power Conductor Entrance

Cables (and related details)

e Cables — Max. Size & No./Phase ® Zero Seq. Trans. (Z) — Max. No. ® Conduits — Max

L 4
Figure 1 Figure 2 Figure 3 Figure 4 Figure 5
See —
Aux part
10.1.4.10 f !
l } i
, | | | N |
— | I I |
I I I I |
BKR ! i [ :
@ { I { l | | ]
L I—g—[ I—é—l z z B
- , . 7 =
i : ' /N
, | / \
l ! 1 / \

& Location Per Part 10.1.5, Fig. Specified

Terminals Cable-MCM 750 750 750 750 750 750
Cable-No. 4 4 4 2 4 2 2
Z-No 4 4 4 2 0 2 2
Conduit Fig. A A A B c C B
Conduit—No. 4 4 2 2 2 2

v

1/c Potheads Cable-MCM 750 750 750 750 750 750

or Terminators Cable-No. 2 2 2 2
Z-No. 2 2 2 2 1 2
Conduit Fig. A A B C B
Conduit-No. 2 2 2 1 2

3/c Potheads Cable-MCM 760 O 750 750 750 750 750
Cable-No 2 2 2 1 1 1
Z-No. 2 2 2 1 1 1
Conduit Fig A A B C B
Conduit-No. !i 2 2 1 1 1

Bus Run 1200A Qs Yes Yes No Yes No

(Note 1) 2000A es Yes Yes No Yes No
3000A No No No No No No

Note 1 —"2" Not Available

®Caution: For 3000A Breaker See Pa and 10.1.4.7
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Part 10.1.4.7 Type 3A/3B Top & Bottom Power Conductor Entrance
Caution. 3000 amp bus sectionalizing is available but with no power conductor entrances.

Roof 1200A Yes elated details)

Bushings 2000A Yes

(Notes 1,2) 3000A Yes ax. Size & No./Phase ® Zero Seq. Trans. (Z) — Max. No.
— Max No & Location Per Part 10.1.5, Fig. Specified

Cables (and related details) Cable-MCM 750
e Cables — Max. Size & No./Phase ® Zero Seq. Trans. (Z) — Max. No. ga’\llncl)e-No. j
e Conduits Max. No. & Location Per Part 10.1.5, Fig. Specified Condutt Fig A
Terminals Cable-MCM 750 Conduit-No. 4
Cable-No. 4
Z-No 4 1/c Potheads Cable-MCM 750
Conduit Fig. A or Terminators Cable-No 2
Conduit-No 4 Z-No 2
Conduit Fig. A
1/c Potheads Cable-MCM 750 Conduit-No 2
or Terminators Cable-No. 2
Z-No. 3/c Potheads Cable-MCM 750
Conduit Fig. Cable-No 2
Conduit-No. & Z-No 2
— Conduit Fig. A
3/c Potheads Cable-MCM Conduit-No 2
Cable-No
Z-No. KZ
Conduit Fig A
Conduit-No 2 Bus Run 1200A Yes
{Note 1) 2000A Yes
é 3000A Yes
Bus Run Yes Note 1 —"Z" Not Available
(Note 1) Yes
Yes

Note 2—Outdoor Only ||
!
(]

Vented

. Aux. N\
|
E—_
I

./

BKR.
3000

® As required to auxiliaries, arresters, capacitors in adjacent vert. sect.
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Part 10.1.4.8 Type A/A — Top Power Conductor Entrance

Roof
Bushings
(Notes 1,2)

1200A
2000A
3000A

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes

Cables (and related details)

Terminals Cable-MCM 750 750 750
Cable-No 4 4 4 2
Z No 4 4 4 2
Conduit-Fig. A A A B
Conduit-No. 4 4 4 2
1/c Potheads Cable-MCM 750 750 750 750
or Terminators Cable-No 2 2 2
Z-No 2 2 2
Conduit Fig A A B
Conduit-No 2 2 2 2
3/c Potheads Cable-MCM 750 750 0 750
Cable-No 2 2 1
Z-No 0 Zz (o] 1
Conduit Fig A A A B
Conduit-No. 2 2 2 1
Bus Run 1200A Yes Yes No
(Note 1) 2000A Yes Yes No
3000A Yes es Yes No
— ¥
Note 1- “Z" Not Available [ [
Note 2- Outdoor Only l ! l
! | | )
M [2] L2] L;J
Aux | |
| [
! [ 1
1
i ! | I ||
l l .l |
Aux | I l
Figure 1 Figure 2 Figure 3 Figure 4
L 4

)
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Application Data
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Part 10.1.4.9 Type A/A — Bottom Power Conductor Entrance

Figure 1

Figure 2

Figure 3

o

1
l
l

Cables (and related details)

o. & Location Per Part 10.1.5. Fig. Specified

Terminals Cable— MCM 750 750 750
Cable-No. 4 4 2
Z -No. 4 4 2
Conduit Fig A A B
Conduit-No 4 4 4 2
1/c¢ Potheads Cable-MCM 750 750 750 750
or Terminators Cable-No. 2 2 2 2
Z-No 2 2 2 2
Conduit Fig A A A B
Conduit-No. 2 2 2 2
3/c Potheads Cable-MCM 750 750 750
Cable-No 2 2 2 1
Z -No r'S 2 2 2 1
Conduit Fig. A A B
Condiut-No. 2 2 1
Bus Run Yes Yes No
{Note 1) Yes Yes No
Yes Yes No

1200A Yes

2000A Yes

3000A Yes
Note 1 2" Not Available
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Part 10.1.4.10 Arresters, Capacitors, and Fixed Control Pwr. Trans.

A ArreSten,Station-Type
B Breakerm, 1200A or 2000A
C €apacinerySurge

CPF

Pwi

Aux

Control Pwr Trans, Fixed' One Phase,

50 kVA Max. or Three Phase, kVA Max
Power Conductor Arrangement: See Parts
10.1.411010.1.49

Auxiliaries: See Part 10.1.3

Type A/A (Typical)

Pwr Pwr r Pwr 4] Pwr
B B
5 | l =L | l
I ¢ I Aux I |
Aux |
1 Fule ‘ CPF CPF
2 -—
- - I 1
Type B/ A (Typical)
[ -
Aux
| C
-1 l
rl
B _/
Pwr ] Pwr
Type A/B (Typical)
— i —
A Pwr Pwr
Aux Aux
I(] 2 | I
= — |l | =+ |
I I Aux I
Aux :;
Pwr A Fuse CPF
— [— 1 1
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Part 10.1 Standard Designs — VIP Vertical Sections (94" deep)

Part 10.1.5 Primary Cable Entrances (Top Elevation or Base Plan)

Rear
VAR
1 '
\ ”
o -
G?’ N TN
) 1 N 1
One Conduit Two Conduits Four Conduits
Fig. A — For Entrances Into Compartment Without Trough
Rear
A 1 ' \
) ———————— =
[ ’° RN VRN ! 8
[ (0} ' \ l
AN Y L
S
———
One Conduit Two Conduits

Fig. B — For Entrances into Trough (Or Trough Area)

19.25

One Conduit wo Conduits

Fig. C — For Entrance ment With Trough

OPrimary cable and conduite ce must be within 6.5” diameter entry area.

N
&
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10.2.1-F: Basic Feeder®

Bus
AS
3 A
50/51
50N/51N
1200A
52 | or
2000A
\N/
|
|
134 _

%,

%

S
S

Upper Compartment: See Adjacent Note

Note

Depending upon the VIP vertical section arrangement
selected from Part 10.1, this upper compartment may
contain various types of VIP secondary and control
applications such as:

F Basic Feeder

TF Transformer Feeder

S Sectionalizer

SiM Smail Induction Motor
LIM Large Induction Motor

Bus Pts  See Part 10.2.13

Lower Compartment: F Breaker

50/51

ower Hinged Panel
L 2 IP Components)

List of components 4

Primary

v 1-52 VCP Bkr.
v 1-Set Terminat

vr 3-CTS

OA 1-Zero SeqT, z

LVFixed
v 1-Fuse

r, Pullout
30A.

[elye)

<
55
z])
[wi
%3
g8
g%

o8 1-79 RC
o8 1-79CO TOG. SW.
0A 1-50G ITH

® Shown for application in lower compartment. VIP
application available in upper compartment.
However, refertoPart10.2.14 and notethat
arrangement of hinged panel components differs
between upper and lower panels.

@ SeePart10.1.4

V  VIPcomponents(125VDC control whereapplicable)

O Optional adders

A BRelated optional adders

N Not required with option A

R One CT not required with option A

)
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10.2.2-BY: Bypass Feeder®

Application Data
32-264

Page 37

/N
r Tﬂ 1200A
I |OR
L I _1 2000A
3
3
1200A
52 |oOR
2000A

Upper Compartment: By Breaker

AS Lower Compart
A

60/51
S50N/51N

: By Breaker

List of components ¢

Primary
v o1- VCP Bkr
v 1-Se min @
VR 6-CTS
z
Pullout
30A
inged Panels
2-CS w2
v 4-Ind. Lights EZC
v 1-AS w2
v 1-A K241
v 2-50/51 (of0]
VN 1-50N/51N co
o 1-WM KP241
o0 1-VAR Kv241
0 1-WHM D4B2F
o 1-50/51 CcO
oB 1-79 RC
o8 1-79CO TOG. SW.
oA 1-50G ITH
® Shown with major hinged panel components on
lower panel. VIP available with major components
on upper panel. However, refer to part 10.2.14
and note that arrangement of hinged panel
componentsdiffers between upper and lower
panels.
® SeePart10.1.4
V  VIP components (125 VDC control whereapplicable)
O Optional adders

A .BRelated optional adders

N
R

Not required with option A
Two cts not required with option A
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10.2.3-TF: Transformer Feeder®

Bus —@—ro

3

E——> 87T

-

— AS
3 - A
| 50/51
50N/51N
A
/T\ 1200A
52 or
2000A

A4

lll_—q

Upper Compartment: See Adjacent Note

Note

Depending upon the VIP vertical section arrangement
selected from Part 10.1, this upper compartment may
contain various types of VIP secondary and control
applications such as.

F Basic Feeder

TF Transformer Feeder

S Sectionalizer

SIM Small Induction Motor
LM Large Induction Motor
Bus Pts  See Part 10.2.13

Lower Compartment: TF Breaker

inged Panel

List of components

Primary

v
v

1-52
1-SetTermina

VCP Bkr.

VR 6-Cts
OA 1-Zero SeqT Z

Pullout
30A

KP241
Kv241
D4B2F
Cco

1-50G ITH

Shown for application in lower compartment.
VIP application available in upper compartment.
However, refer toPart 10.2.14 and note that
arrangement of hinged panel components differs
between upper and lower panels
SeePart10.1.4

VIP components (125 VDC control where applicable)
Optional adders

Related optional adders

Not required with option A

One CT not required with option A
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10.2.4-S:Sectionalizer®
Upper Compartment: See Adjacent Note List of components L 4
Note Primary
Depending upon the VIP vertical section arrangement Vv 1-5 VCP Bkr

selected from Part 10 1, this upper compartment may
contain various types of VIP secondary and control
applications such as:

F Basic Feeder Pullout
TF Transformer Feeder 30A
Sim Small Induction Motor
LiM Large Induction Motor
Bus Pts  See Part 10.213
W2
3 E_ ’ g?\ 31[')15"\' Lower Compartment: S Breaker (E:iﬁG

r_ lgfomers - wL2
Summation
® Shown for application in lower compartment.
E VIP 1200A or 2000A application available in upper

compartment. However, refer to Part 10.2.14 and
notethat arrangementofhingedpanelcomponents
differs between upper and lower panels

12004, Extends intoadjacent tment

2000A. or xtends intoadjacentrear compartment.

3000A \ SeePart10.1.4
@ Q

VIP components (125 VDC control where applicable)
3 E:
————® To0 51, 51N

3 >>—
(@}
v,

Optional adder
Included in optional adders on |, D! incomers but
located here on S

<
<
-0 <

on |, DI
Incomers
for

Summation Lower Hinged Panel

(VIP Components)
L 2 \< ,

O
Q>®

L 4
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10.2.5-1: Incomer®(Single Source or Dual Source with N.O. Sectionalizer)

Upper Compartment: List of components 4
Potential Transformers One

VS Set Per Incomer Primary
\ 1-52 VCP Bkr.
1-Set Termina
2 3-CTS
2-PTS
3-Fuses
oA 3-CTS (Bus
:|: oB 3-CTS ( )
2 LV Fix
v se 2P Pullout

< < << <

a v 30A
Y -Fuseheolder, 2P Fixed
3 Vv 6A
citor Trip Device
x. CT
ed Panels
v v 1-CS W2
2-Ind. Lights EZC
] v 1-AS w2
v 1-A K241
VS v 2-51 (of0]
Upper Hinged Pan v 1-51N co
(Vplg Comp%nems UN 1-86 WL2
v 1-VS W2
v o1V K241
o 1-WM KP241 -
o0 1-VAR KVv241
0 1-WHM D4B2F
o 1-51 CcO
oc 1-877G CWC
op 1-27 CV,CP,
or CVQ
00 1-27X MG6
1200A,
52 2000A. or oA 3-87T CA
3000A 51 51N OA 1-86T WL2
N C o8l 3-878 CA16
v L 4 o6l 1-868 wL2
3 (,_ ® Shown for application of breaker in lower
(__‘_ compartment and potential transformers in upper
| compartment. VIP 1200A or 2000A application
5 E»— available for breaker in upper compartment and
potential transformers in lower compartment
P——— AS However, refer to Part 10.2.14 and note that

A arrangement of hinged panel componentsdffers.
21 Lower Hinged Panel ® See Part 10.1.4

v (VIP Components) V  VIP components (125 VDC control where applicable)
O Optional adders

AB

C,D Related optional adders

N Not required with option B

I Mounted on hinged panel of sectionalizer S.

;AW%\
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10.2.6-DIl: Dual Incomer®(with N.C. Sectionalizer)

Application Data
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I
%

Upper Compartment: Potential

Transformers One Set Per Incomer

51

51N

67

67N

Lower Hinged Panel

(VIP Components)

List of components ¢

Primar

v 1-5 VCP Bkr

v 1-Set ina (@)

Pullout

2-Fuses 30A

\Y -Fuseholder, 3P Fixed

VE 3-Fuses 6A

E 1-Aux PT (For CRP)

0 1-Capacitor Trip Device

oc 1-Aux. Ct

Hinged Panels

v 1-CS w2

v 2-Ind. Lights EXC

v 1-AS W2

v o1-A K241

v 2-51 (of0]

v 1-51N co

VN 1-86 wL2

v 1-VS w2

v o1V K241

v 2-67 CR

VE 1-67N CRP

OE 1-67N CRC

o 1-WM KP241

0 1-VAR Kv241

0 1-WHM D4B2F

o 1-51 co

oc 1-87TG cwcC

oo 1-27 Cv. CP

or CVQ

op 1-27X MG6

o 1-67 CR

oa 3-87T CA

0A 1-86T wL2

oBI 3-87B CA16

0Bl 1-868B wL2

® Shown for application of breaker in lower
compartment and potential transformers in upper
compartment. VIP 1200A or 2000A application
available for breaker in upper compartment and
potential transformers in lower compartment.
However, refer to Part 10.2.14 and note that
arrangement of hinged panel components differs.

@ SeePart10.1.4

V  VIP components (125 VDC control where applicable)

O Optional adders

AB

Cc.D

E Related optional adders

N Not required with option B

I Mounted on hinged panel of sectionalizer S

E For option E, omit: 1 PT, 1 LV fuse, 1 Aux PT,

1 CRP, change 3P fuseholder to be 2P
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#i‘}«%
10.2.7-SG: Small Generator®
Upper Compartment: Potential List of components 2
VS Transformers One Set Per Generator
Vv Primary
WM v 1-52 VCP Bkr
2 VAR v 1-Set Termin S
51V v 3-CTS
v 2-PTS
v 3-Fuses
:I: oA 3-CTS (Bu
2
Pullout
C 30A
Fixed
3 6A
apacitor Trip Device
d Panels
SS S W2
D v -Ind. Lights EZC
1-AS W2
- 1-A K241
D D vo1-WM KP241
GS VS v 1-VAR KVv241
VR 1-51G co
Upper Hinged Pane, VN 3-51V CcOov
(VIP Components)
v 1-VS w2
Lower Compartment: SG E VR RY; K241
v 1-GS w2
v 1-SS w2 e
oA 3-87G CA %\
0A 1-86G WL2
o 1-32 CRN-1
o 1-46 coQ
/I\ s Synchronizing Panel
vV 2-Voltmeters
52 :)EOOA v 2-Lights
2000A 51G v 1-Synchroscope
Q/ vV 1-Frequency Meter
w/

3 E_

}———— AS
A
WM

v VAR
51V

2

1V 51V 51V

Lower Hinged Panel
(VIP Components)

® Shown for application of breaker in lower
compartment and potential transformers in upper
compartment VIP 1200A or 2000A application
available for breaker in upper compartment and
potential transformers in lower compartment.
However, refer to Part 10.2.14 and note that
arrangement of hinged panel components differs
See Part 10 1.4

VIP components (125 VDC control where applicable)
Optional adders

Related optional adders

Two of 51V not required with optional adder of
1-46.

Uses CT in generator neutral resistor circuit

One required per line up, bracket-mounted.

See Part 10.2.13

Zzr0<®

w

o,
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10.2.8-LG: Large Generator®

Upper Compartment: Potential List of components &
Transformers One Set Per Generator
Primary
VS v 1-5 VCP Bkr
v v 1-S r ti (6}
WM v 3-CTS
VAR v 3 u
51V v T
v
Puliout
C 30A
Fixed
6A
Vv 1-Aux CT (for CWC)
0 1-Capacitor Trip Device
Hinged Panels
v 1-CS w2
vV 2-Ind. Lights EZC
v 1-AS w2
v 1-A K241
v 1-WM KP241
v 1-VAR KV241
VR 1-51G Cco
v 1-51V cov
v 1-VS W2
v o1V K241
87G
v 1-GS W2
v 1-S§ w2
v 3-87G CA
v 1-86G WL2
v 1-87GN cwc
v 1-46 coaQ
v 1-40 KLF
o 1-32 CRN-1
o 1-64 DGF
;8882 s Synchronizing Panel
. or vV 2-Voltmeters
3000A L 4 vV 2-Lights
VvV 1-Synchroscope
vV 1-Frequency Meter
® Shown for application of breaker in lower
compartment and potential transformers in upper
compartment. VIP 1200A or 2000A application
available for breaker in upper compartment and
potential transformers in lower compartment.
(VIP Components) However, refer to Part 10.2.14 and note that
‘@ arrangement of hinged panel components differs
®@ SeePart101.4
R V  VIP Components (125 VDC control where applicable)
51V O Optional adders
46 R Uses CT in generator neutral resistor circuit
40 S One requrred per line up, bracket-mounted
87GN See Part 10.2 13
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10.2.9-SIM: Small Induction Motor®

Upper Compartment: See Adjacent Note List of components @
Note Primary
Depending upon the VIP vertical section arrangement VvV 1-52 VCP Bkr
selected from Part 10 1, this upper compartment may Vv 1-Set Termina 2
contain various types of VIP secondary and control vn 3-CTS
applications such as: OA 1-Zero Seq T z
Basic Feeder
TF Transformer Feeder LV Fixed
S Sectionalizer v 1-Fuseh Pullout
Sim Small Induction Motor v 2-Fuses 30A
LIM Large Induction Motor (¢} evice
Bus PTS See Part 10.2.13
Hin
AS Lower Compartment: SIM Breaker v w2
3 A v EZC
50N/51N W2
51 A K241
49/50 co
CcO
D -49/50 BL-1 (2EL)
AS CS 1-WM KP241
1-VAR KV241
1200A 1-50G ITH
52 or 51 2-50/51 CcO
2000A 0B 1-49 DT3
N\ s Bus Pts and Hinged Panel
v 2-Pts
v 3-Fuses o
v 1-VS W2 Wm
v o 1-V K241
v 1-27/47 cva
v 1-27X/47X MG6
v 1-Fuseholder, 2P Fixed
v 2-Fuses 6A
-\; ® shown for application in lower compartment
| VIP application available in upper compartment.
| However, refer to Part 10.2.14 and note that
arrangement of hinged panel components differs
B between upper and lower panels.
1 ~ ® SeePart10.1.4
= V  VIP components (125 VDC control where applicable)
O Optional adders
A.B Related optional adders
N One CT and 50N/51N not required with option A
R 1-51 and 1-49/50 replaced with option B
S One required per motor bus. VIP vertical section

arrangement selected from Part 10.1 must include
an upper or lower front compt. for this equipment.

See Part 10 2.13 for hinged panel.
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10.2.10-LIM: Large Induction Motor®

Application Data
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AS

A
50N/51N
51

49

50
46

1200A

or
2000A

Upper Compartment: See Adjacent Note

Note
Depending upon the VIP vertical section arrangement
selected from Part 10.1, this upper compartment may
contain various types of VIP secondary and control
applications such as:

F Basic Feeder

TF Transformer Feeder

S Sectionalizer

SIM Small Induction Motor
LIM Large Induction Motor
Bus Pts  See Part 10.2.13

Lower Compartment: LIM Breaker

Lower Hinged Panel
VIP Components)

List of components 4
Primary
VCP Bkr.
Z
Pullout
30A
S W2
2-Ind. Lights EZC
1-AS W2
1-A K241
1-50N/51N coO
1-51 CcoO
1-49 DT3
1-50 ITH(3EL )
1-46 cM
1-87M ITH(3EL )
1-86M WL2
1-WM KP241
1-VAR KVv241
1-50G ITH
Bus Pts and Hinged Panel
2-PTS
3-Fuses
1-VS W2
1-v K241
1-27/47 CP
1-27X/47X MG6
1-Fuseholder, 2P Fixed
2-Fuses 6A

<< <<<<<<®m

e

nwuZPO<KO

Shown for application in lower compartment
VIP application available n upper compartment
However, refer to Part 10.2.14 and note that
arrangement of hinged panel components differs
between upper and lower panels

See Part 10.1.4

VIP Components (125 VDC control where applicable)
Optional adders

Related optional adders

1-50N/51N not required with option A

Uses Cts at motor

One required per motor bus. VIP vertical section
arrangement selected from Part 10.1 must include
an upper or lower frontcompt. for this equipment See
Part 10.2 13 for hinged panel
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10.2.11-SSM: Small Synchronous Motor ®

Upper Compartment: AC Brushless List of Components @
Exciter EQ. One Set Per Motor

Primary
v 1-52 VCP Bkr.
vV 1-Set Terminat
v 3-Cts
OA 1-Zero Seq. T z
LV Fixed
vV 1-Fuseh r, Pullout
— v 2-Fuses 30A
/ N v 1-62 Agastat
( \ d v 1-Fuse er 2P Fixed
/ \% 6A
\\/ v er SOLA
v ctifie
Auto-Tx rap
SG
pacitor Trip Device
FA FV
ed Panels
w2
2-Ind. Lights EZC
1-AS w2
1-A K241
Upper Hinged Panel 1-VAR Kv241
(VIP Components) 1-55 cw
AS. A VAR VR 1-51 coO
LAV : VN 1- /51
s 55 51 BON/51N Lower Compartment: SS 50N/51N co
49/50 v 1-A (Field) K241 wﬁm
v 1-V (Field) K241 ]
VvV 1-Transformer Auto
VR 1-49/50 BL-1(2EL)
o 1-WM KP241
0A 1-50G ITH
'I\ o8 2-50/51 (o]6]
o8 1-4
12004 1-49 DT3
52 2000A g’(m/ s Bus Pts and Hinged Panel
q vV 2-Pts
] v 3-Fuses
T & VERRV w2
ag/ || 55 (RRY K241
50 v 1-27/47 cva
vV 1-27X/747X MG6
‘ v 1-81 KF
v 1-81X MG6
vV 1-Fuseholder, 2P Fixed
O v 2-Fuses 6A
Lower Hinged Panel

€]

(VIP Components) Shown for application of breaker in lower
compartment and AC brushless exciter components
in upper compartment. VIP 1200A or 2000A

application available for breaker in upper compt
and exciter components in lower compt However,
refer to Part 10.2.14 and note arrangement of
panel components differs.

See Part 10.1.4

VIP components (125 VDC control where applicable)

Optional adders

.BRelated optional adders
One CT and 1-50N/51N not required with option A
1-51 and 1-49/50 replaced with option B
One required per motor bus. VIP vertical section
arrangement selected from Part 10.1 must include
an upper or lower front compartment for this

Es equipment. See Part 10.2 13 for hinged panel

Y
1H

nwVWZ2P0O<E
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10.2.12-LSM: Large Synchronous Motor®

Upper Compartment: AC Brushless List of components 4
Exciter EQ. One Set Per Motor

Primary
v 1-5 VCP Bkr
v 1-Se mina (@)
z
Pullout
— 30A
/ N - Agastat
( \ ¢ seholder, 2P Fixed
/ -Fuse 6A
\ _ 1-Transformer SOLA
S— s
Auto-Tx v 1-Rectifier
v 1-Volt Trap
v 1-95 SG
0 1-Capacitor Trip Device
Hinged Panels
v 1-CS w2
v 2-Ind Lights EZC
v 1-AS w2
v 1-A K241
Upper Hi v 1-VAR KV241
(VIP Co nents v 1-55 cwW
v 1-51 coO
AS, A, VAR Lower Compart S reaker VN 1-50N/51N co
3 55, 51, 50N/51N
49, 50, 46 v 1-A(Field) K241
v 1-V (Field) K241
v 1-Transformer Auto
v 1-49 DT3
M D v 1-50 ITH (3EL)
AS CS vV 1-46 CM
VR 1-87M ITH (3EL)
v 1-86M wWL2
5> 1200A 50N/ o 1-WM KP241
T S000A 1 g7m || 50 ] 29N i 0A 1-50G ITH
s Bus Pts and Hinged Panel
\'d L 4 vV 2-Pts 9
46 49 55 v 3-Fuses
v 1-VS w2
v o1V K241
v 1-27/47 CcP
v 1-27X/47X MG6
v 1-81 KF
v 1-81X MG6
vV 1-Fuseholder, 2P Fixed
@ Lower Hinged Panel V. 2-Fuses 6A
v (VIP Components)
| ® Shown for application of breaker in lower
compartment and AC brushless exciter components
in upper compartment. VIP 1200A or 2000A

\S application available for breaker n upper compt
and exciter components in lower compt However,
refer to Part 10.2.14 and note arrangement of
panel components differs.

See Part 10.1.4
VIP components (125 VDC control where applicable)
Optional adders

B Related optional adders
One CT and 1-50N /51N not required with option A
Use CT’s at motor
One required per motor bus. VIP vertical section
arrangement selected from Part 10.1 must include
an upper or lower front compartment for this
equipment. See Part 10.2.13 for hinged panel

L 4
wDZPO<O
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10.2.13 Hinged Panels for Bus Pts & Synchronizing

® Shown for application in upper conﬁrtmem. VIP

application available 1 er compartment
However, refer to P 10, and note that
arrangement ng ellcomponents differs
27/ between upper owe| els
47 @
c C
27X 27/ 27X
47X a7 47x Q

"

c []

VS C
Small Induction Motor®
(See Part 10.2.9) Large Induction Motor®
(See Part 10.2 10)

27/

a7
27X <
a7x| | 81X 81
" .

Small Synchronous Motor®
(See Part 10.2.11)

- @Q’

L 4

e Synchronous Motor ®
e Part 10.2.12)

d on End of Line Up)
10.2.7 & 102 8)
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Part 10.2-Standard Designs VIP Secondary & Control

Part 10.2.14 Hinged Panel Equipment
{Maximum)
Note that the figure below shows that the

arrangement of components differs between %
upper and lower panels. The figure may also
be used to select custom arrangements of @

hinged panel components.

Up ged Panel

N
N
N
N

FT31 Relay Case (Max)
FT21 Relay Case (Max)
K241 Instrument

FT Test Switch

W2 Switch

WL2 Relay

@2 | |
\ Lower Hinged Panel

nn

OoOOhWN =

n“
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Part 11-How to Arrange, Select, and Specify VAC-CLAD

1.1

Refer toPart 10.1 for VIP vertical sections
showning top and bottom power conductor
entrances and begin to arrange a primary one
line as typically shown below. Note that the
chart identifies the specific vertical sections
(or rear compartments) selected based pri-
marily upon the direction of power conductor

entrance.
500MCM 750MCM 750MCM 500MCM
3-1/c PH 3-1/CPH 3-1/C PH 3-1/C_PH
Bott?m Top Top Top
i I 1 1
r—— ——l—-———r——-—f-—— —_— —t —— —_— e ———— —
| A Y . S
I 2 l ] I | : { | | I 2 l
3 | 3
| 5 , | | | | é‘ |
' F‘j | I ! LY |
| | | | | |
BE | | | e
I Y I [7 l
|0g | e Al g
Y g N E ey
3 3 - 3 I |
| l | T & l 5
! |
, l 3 I 3 I I 3 l
I | l | | |
: A | I | | l A |
| @ | SIM : | I SSM : l
v, ”,
| | , | } | |
! | |
' 3 I 3 l ' l 3
b e ' =
| | | : | I | ! | , I
L___t___l___:_._l__.___l______ _7:__L_+_._J
Top Bongm Bottom Bott.om
Bus Run 1-37C PH 1-3/C PH Bus Run
1200A 500MCM 500MCM 1200A
T 1 : ; 4 :
gs?nrpartmem Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
o . 5 5 2 2 1 1 3 3 1 2 6 6
Figure 2 2 5 5 3 3 3 3 1 1 2 2
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11.2

Refer to Part 10.2 for VIP secondary and
control applications and select your list of

components. (The primary one line instrument

transformer details can now be completed.)

Typical secondary and control selections for
the primary one line are shown on the front

Application Data
32-264
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view below.
Incomer Incomer
Line Pts Line Pts
Part 10.2.5 Feeder TX Feeder TX Feeder Feeder Part 10.2.5
————————— Breaker Breaker Breaker Breaker = ————
Ind. Motor Part 10.2.1 Part 10.2.3 Part 10.2.3 Part 10.2.1 Syn. M
Bus Pts Bus Pts
Part 10.2.9 Par
Incomer Ind. Motor Section- Syn. Motor Syn. Motor r
Breaker Breaker Alizer Exc. Breake eaker
Part 10.2.5 Part10.29 Breaker Part 10.2.11 Part 10.2. 10.2.5
Part 10.2.4
1 2 3 a4 6
P Front View
11.3

Specify the following general information:
a. Indoor, aisle-less, or sheltered-aisle
(single or double row)
b. Shipping group limitations
. System voltage, frequency, phase
sequence, and grounding.

(2]

. Main bus continuous current rating

Q@ .0 Qa

11.4

compartment:
a. Circuit nameplate wording

b. Breaker continuous currentr,

c. Identification of remote equ
trolled by VAC-CLAD

d. Relay characteristi

e. If noton primary

top orbottom, size,
termination

L 4

. System MVA or short circuit requirements

. Control voltage X 3
. Control cable entrance (Top or bottom an
vertical section)
Specify the following information foVO\
on-

O

N








