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Part 1 Introduction 
1.1 Purpose: The purpose of this Application 
Data is  to describe VAC-CLAD Medium Voltage 
Metal-Clad Switchgear and to a id in the selec­
tion of VAC-CLAD arrangements for rel iable 
and economical appl ication on power systems. 
General technical information and Industry 
Standards requirements are presented where 
necessary or useful in describing VAC-CLAD 
or where they 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 understand 
the design and application of VAC-CLAD. 
Included are typical applications and 
referenced Industry Standards. 

Part 3 is a general description of the VAG­
CLAD Assemblies and the Type VCP breaker. 

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

Parts 5, 6, 7 are specific descriptions of 
functional components with supporting 
technical information. 

Part 8 describes accessories and supplemental 
devices. 

Part 9 provides information on dimensions, 
weights, base plans and foundation 
requirements, shipping, receiving, handl ing, 
and storing of VAC-CLAD. 

Part 10 describes the standard VAC-CLAD 
designs ava i lable under the VAC-CLAD 
INTEGRATED PROGRAM. These designs are 
identified as VIP arrangements. Part 1 0 is a 
most i mportant part of this data. It details 
specific information necessary to construct 
vert ical sections with compartments that 
contain  components such as circuit breakers, 
potential  transformers, surge equipment, and 
power terminations. It also deta ils specif ic 
secondary and control component 
appl ications. VIP selections are a very 
i mportant part of an application program. 

Part 11 is a guide for the customer. 

1.3 Reliability 
Reliabi l ity is a fundamental aspect ofVAC-CLAD 
metal clad switchgear. It was the fundamenta l 
consideration of engineering design, material 
selection, use and design of components, 
manufacturing, test procedures, shipping and 
handling to assure the user of on-site 
rel iabi l ity. 

Engineering Design 
The VAC-CLAD designers' primary assigned 
objective was a rel iable product. All parts and 
operational functions were conceived with 
rel iabi l ity in m i nd. This design objective 
manifests itself in three ways: 1. a minimum 
number of parts; 2. selection of quality 
materia l; 3. maximum use of tested, proved 
parts. Al l  design criteria were set above the 
levels required for proper equipment 
functioning. 

Material Selection 
Specific technical discipl ines were assigned the 
task of material select ion and verification by 
labratory tests for the specific application ­
i.e., porcela in, glass polyester, fluidized bed 
epoxy, breaker mechanism parts, etc. 

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

The vacuum interrupters, by the nature of 
the manufacturing procedures, are produced 
by the most exacting quality and rel iab i l ity 
techniques. 

Other components, such as auxi l iary 
switches, bus insulation instrument 
transformers and control wire, were all 
subjected to rel iabi l ity procedures peculiar to 
the particular type of component. 

Manufacturing 
Because VAC-CLAD meta l-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-a ided 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 ANS I,  IEEE, and NEMA standards. 
The design criteria dictated that al l  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), B IL, dielectric, continuous current, 
mechanical l ife, 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 mainta ined the 
highest test standards for its meta l-clad 
equipment. 
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Prod uction Tests 
Circuit Breaker 
• Each breaker draw-out unit is checked for 
alignment with a master cell fixture that 
verifies all interfaces and interchangeability. 

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

• Interrupter contact gap is factory set 

• One-minute dielectric test is performed on 
each breaker, per ANS I  Standards. 

• Final inspection and quality check. 

Housing 
• Master breaker f1xture is inserted into each 
breaker cell to ensure alignment 

• One-minute dielectric test per ANS I  
Standards is applied to both primary and 
secondary circuits. 

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

• Final inspection and quality check. 

Shipping & Handl ing 
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-clad 
switchgear with removable circuit breakers 
provides centralized control and protection for 
generators, motors, transformers, capacitors, 
and all types of feeder circuits. It 1s available in 
ratings of 4. 76, 8.3 and 1 5  Kv with maximum 
interrupting capacities of 3 50 MVA. 500 MVA 
and 1000 MVA. respectively. It is available 
with vacuum circuit breakers for both indoor 
and outdoor applications. 

2 . 2  Typical Applications 
Electric utility systems, industrial plants, 
commercial buildings, municipal pumping 
stations, transportation systems, pipe line 
stations, unit substations. 

2.3 Applicable Industry Standards 
AN S I  American National Standards Standard 
Institute 

C 37.01 0 Application guide for ac high-voltage 
circuit breakers rated on a symmetrical current 
basis 

C 37.1 00 Definitions for power switchgear 

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

C 37.0 6 Preferred ratings for ac high-voltage 
circuit breakers rated on a symmetrical current 
basis 

C 37.07 Factors for reclosing service 

C37.09 Test procedure for ac high voltage 
circuit breakers 

C 37. 11 Po wer circuit breaker control 

C37.20 Switchgear assemblies including 
metal-enclosed bus 

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

CD C 37.21 Application Guide for Metai­
Enclosed Power Switchgear 

CD C37 . 5 5  Conformance Testing of Metal ­
Clad Switchgear 

C 37. 24 Guide for evaluating the effect of solar 
radiation 

N E M A  Nat ional Electrical Manufacturers 
Association 

S G- 4 Power Circuit Breakers 

S G- 5  Power Switchgear Assemblies 

CD Proposed 

2 .4  Usual Service Conditions 
Usual service conditions for operation of metal­
clad s witchgear at the nameplate rating are 
as follows: 

• Altitude does not exceed 3300 feet ( 1 000 
meters) 

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

• The effect of solar radiation is not significant. 

2 . 5  U nusual 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: 

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

• Unusual transportation or storage 
conditions. 
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• S witchgear assemblies when used as the 
service disconnecting means. 

• Installations accessible to the general 
public. 

• Exposure to seismic shock. 

• Exposure to nuclear radiation. 

2 . 6  Applications Above 3300 Feet 
The rated one-minute power frequency with­
stand voltage, the impulse withstand voltage. 
the continuous current rating, and the 
maximum voltage rating must be multiplied by 
the appropnate correction factors below to 
obtain modified ratings which most equal or 
exceed the application requirements. Note that 
intermediate values may be obtained by 
interpolation. 

Correctron Factor 

Altrtude C u rrent Voltage 
(feet) 

3,300 (and below) 1 .00 1 .00 
5,000 0.99' 0.95 

1 0,000 0.96 0.80 

2 .  7 Metal -Clad Switchgear Definition (ANSI)  
Metal-clad switchgear is an assembly of 
metal-enclosed units characterized by the 
following features 

• The main switching and interrupting device is 
of the removable type arranged with a mecha­
nism for moving it physically between 
connected and disconnected positions and 
equipped with self-align mg and self-coupling 
primary and secondary disconnecting devices. 

• 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. 

• All live parts are enclosed Within grounded 
metal compartments. 

• Automatic shutters which cover primary 
circuit elements when the removable element 
is in the disconnected, test or removed 
pos ition. 

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

• Mechanical interlocks are provided to main­
tain a proper and safe operating sequence 
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• In struments, meters, relays, secondary 
control devices and their wiring are i solated 
by grounded metal barrier s from all primary 
circuit elements with the exception of short 
lengths of wire such as at in strument 
tran sformer terminals. 

• The door through which the circuit interrup­
ting device is in serted into the housing may 
serve as an in strument or relay panel and 
may also p rovide acce ss to a secondary or 
control compartment within the housing. 

Part 3 General Description 
Westinghouse VAC-CLA D  S witchgear 
provides centralized control and protection of 
medium-voltage power equipment and circuit s 
in industrial, commercial, and utility 
installations involving generators, motor s, 
feeder circuit s, and tran smi ssion and 
di stribution lines. 

VAC-CLA D S witchgear 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 ( 3 7  KA). It 
is available for indoor and outdoor 
in stallation. 

VAC-CLA D  metal-clad switchgear offers a 
total design concept of cell, breaker and 
auxiliary equipment to meet the user needs. 
The design criteria was full compliance with 
ANSI, I E E E, and N E MA 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 it s needs. 

VAC-CLA D  metal-clad S witchgear consists of 
two- high circuit -breaker, cable, and auxiliary 
compartments. These metal-enclosed 
compartment s are a ssembled in various 
combination s to satisfy application 
requirements. Two-high arrangements are 
standard, but one-high arrangements can be 
supplied when a situation so require s. 

The photographs show a typical VAC-CLA D  
arrangement. 

Figures A, B, and C (see pages 6 & 7) are 
sectional side view drawings which show 
typical type s of vertical sections. 

Figure D is a f ront view sketch showing the 
different type s of available vertical sections. 
Note that the 3000 ampere breaker i s  
available only in a lower compartment and 
that drawout auxiliarie s a re not available in 
the same vertical 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 auxil iary compartments 
withdrawn. 

View of drawout potential transformers. 
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Rear view showing cable compartments. 

View of d rawout control power transformer. 
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Fig. D Available Configurations 
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D 0. 
AUX 

1 200A 
BKR 

2000A 
B K R  

1200A 
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Part 4 System Appl ication 

Table 1: Appl ication:  Available Breaker Types Rated on Symmetrical C urrent Rating Basis 

Identif ication Rated Va l ues 

Nom i n a l  Nom i n a l  Voltage Insu lation Level Cu rrent Rated 
Voltage 3-Phase Rated Rated Rated Withstand Rated Rated Inter-
Class MVA Maximum Voltage Test Vo ltage Cont i n - Short r u pt i ng 

C lass T1me Voltage Range uous C i rcu 1t  
Factor C u rrent Current 

at (at 
60 rated 
Hz Max.  

Kv) 
CD 

CD Low 

C�rcuit  E 
Breaker Kv MVA 
Type C l ass Cl ass Kv rms 

VCP Vac u u m  Circu it  Breaker 

50VCP250 

250 

H 50VCP250 CD 4 . 1 6 4.76 

50VCP350 350 

75VCP500 7 . 2  500 8 25 

1 50VCP500 

500 

H 1 50VCP500 CD 

1 50VCP750 1 3 . 8  1 5  

750 

H 1 50VCP750 CD 

1 50VCP1 000 1 000 

CD Non-Standard Breaker w1th H 1 g h  Momentary Ratmg 
ava i la b le for Spec 1 a l  Appl icat ions 

CD For 3 phase a nd l 1 ne to l i n e f a u lts, the sym. 
1nterruptmg capabi 1 1ty at a kV operatmg voltage 

=!,_ ( rated Short-C ircu 1 t  Cu rrent) 
Kv 

B ut not to exceed K l  
S m g l e  l i n e t o  g round f a u l t  capa b i l 1ty a t  a Kv operat1ng 
voltage 

= 1 1 5  E (Rated Short-C i rcu i t  Cu rrent) ..L 
Kv 

But not to exceed K l  
T h e  above a pply on predom i n ately I n d uctive or 
resist1ve 3 -phase c � rc u its w1th norma l-frequency I me 
to l 1 ne recovery voltage equal to the ope rat 1 ng 
voltage. 

K 
Fre- I mpulse 
quency 

Kv rms Kv Crest Amperes KA rms Cycles 

1 200 
2000 
3000 

29 5 
1 . 24 

1 9  60 
1 200 
2000 
3000 

I 1 200 
1 . 1 9  2000 4 1  

3000 

1 200 3 3  5 
1 .2 5  3 6  9 5  2000 

3000 

1 200 
2000 
3000 

1 200 1 8  
2000 
3000 

1 200 2 8  5 
1 .30 36 9 5  2000 

3000 

1 200 
2000 
3000 

1 200 
2000 3 7  
3000 

@For Reclosing Service, the Sym. i nterrupting 
Capab i l ity a n d  ot her related capa b i l it ies are mod1fied 
by the reclos1ng capab i l ity factor obtamed from the 
fol lowing form u l a ·  

R (%) = 1 00-- ( n -2 ) + -- +--+·· 
C [ 1 5-T, 1 5 -T2 ] 
6 1 5  1 5  

Where 
C = KA Sym. I nterrupt ing Capa b i l ity at the Operat ing 
Voltage but not less than 1 8  
n =Total No. of Open1ngs 
T',  T',  etc =Time i nterva l m seconds except u se 1 5  
for t 1me Interva l s  longer than 1 5  sec 

Note Reclosing Service with the standard duty cyc le 
0 = 1 5 s +CO Does not req u i re breaker Capa b i l 1t 1es 
mod1f1ed s i nce the reclosmg capab1 l ity factor R = 
1 00% 

R e l ated Requ �red Capabi l i t ies3 

R ated Rated C u r r ent Va lues 
Pe rm is- M a x .  Maxi- 3 Sec. C los ing 
s 1b le  Voltage S hort- a n d  
Tr ipp ing Divided 

m u m  
Sym. T i m e  Latc h i ng 

Delay By K Inter- Cu rrent Capabi l ity 
r u pt ing  Ca rrying ( Momenta ry) 
Capa- Capabi l ity 
b i l ity 

K Times Rated 1 . 6 K Times 
@ Short-Circu it  Rated Short -

C urrent CD Circu 1t 
y E / K  Kl  C u rrent 

Sec. Kv rms KA rms KA rms KA rms 

2 3 . 8 5  36 3 6  
5 8  

7 8 CD  

4.0 49 49 78 

2 6 . 6  4 1  4 1  66 

37 

2 3  2 3  5 8  CD 

2 1 1 . 5 3 6  3 6  5 8  

7 7 CD  

4 8  48 77 

@Tr ipping may be delayed beyond the rated 
permiSS ib le trippmg delay at lower va l ues of c u rrent 
i n  accordance w1th the fol lowing for m u l a  [ K l  (K T 1 m

.
es Rated S hort-C � rcu 1 t  C u rrent)] 1 

T (seconds) = Y 
Short-CirCU it  C u rrent Through Breaker 

The aggregate tnpping de lay on al l  operat 1ons w1th 1n  
any 30 m m ute penod m u st not  exceed the t ime 
obt a 1 ned from the a bove form u l a  
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Application Quick Check Table 
For application of circuit breakers 1n a radial 
system supplied from a smgle source trans ­
former. Short-circuit duty was determ med 
using E/X amperes and 1 0 multiplying 
factor for X/R ratio of 1 5  or less and 1. 2 5  
multiplying factor for X/R ratios in the range 
of 1 5  to 40. 

Source Tra nsformer Kv Operatmg Voltage 
MVA Rating 

Motor Load 

1 00% 0% 
2 4  4 . 1 6  

1 1 5 
1 5 2 50 VCP 250 
2 2 . 5  1 2  K a  50 V C P  250 

1 0 . 1  Ka 
2.5 3 
3 3 .75 

3 75 5 50 VCP 250 
5 7 . 5  36 K a  50 VCP 2 5 0  

3 3  2 Ka 
7 . 5  1 0  50 VCP 350 
1 0(1) 1 0  4 9  K a  

1 0  1 2(1) 

1 2  1 5  50 VCP 350 
46.9 Ka 

1 5  20 

20(1) 20 Breaker Type 
and 

2 5  S y m .  Interrupt ing Capac 1ty 
30 at the Operat i ng Voltage 

50(1) 

6 . 6  1 2  

1 50 VCP 500 1 50 VCP 500 
23 Ka 2 2 . 5  Ka 

75 VCP 500 
4 1 . 3  Ka 

1 50 VCP 750 
3 5  Ka 

1 50 VCP 1 000 
46 3 Ka 

(1) Transformer I m pedance 6 5% or more, a l l  other Transformer Impedances are 5 5% or more 
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1 3 .8 

1 50 VCP 500 
1 9 .6 Ka 

1 50 VCP 750 
30 4 Ka 

1 50 VCP 1 000 
40. 2  Ka 

Load C u rrent Switching 
The following table of number of operations 
is a guide to normal maintenance for circuit 
breakers operated under usual service condi­
tions for most repetitive duty applications 
including isolated capacitor bank s witching 
and shunt reactor switching, but not for arc 
furnace s witching. The numbers in the Table 
are consistent with ANS I C37 0 6  (1979). 

N u m ber of Operations 

Servicing shall consist of adjusting, cleaning, 
lubricating, tightening, etc., as recommended 
by the circuit breaker instruction book. 

Continuous current switching assumes 
opening and closing rated continuous current 
at rated maximum voltage with power factor 
between 80% leading and 80% lagging. 

Inrush current switching assures a closing 
current equal to 600% of rated continuous 
current at rated maximum voltage with power 
factor of 30% lagging or less, and an opening 
current equal to rated continuous current at 
rated maximum voltage with power factor 
between 80% leading and 80% lagging. 

Cont inuous 
Current Max No 

C 1 r c uit Rating Operat1ons 
Breaker Between 
Type Amperes Se rvicmg 

All VCP Vac u u m  
Circu i t  Breakers 1 200 2000 
Rat i ngs Except 
50VCP350& 2000 2000 
1 50VCP1 000 

50VCP350 1 200 
1 50VCP1 000 & 2000 1 000 
A I 1 3000A 3000 
Ratings 

In accordance with ANS I C 37.0 6(197 9), if a 
short-circuit operation occurs before the 
completion of the listed s witching operations, 
maintenance is recommended and possible 
functional part replacement may be necessary, 
depending on previous accumulated duty, fault 
magnitude, and expected future operations. 

No Load 
Mechanica l  
Duty 

1 0,000 

1 0,000 

5,000 

Continuous Inrush 
C u rrent C u rrent 
Switching Switch in g 

1 000 750 

1 000 750 

500 400 
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Appl ication on Sym metrical Cu rrent 
Rati ng Basis 

Application Considerations 
Westinghouse medium voltage metal-clad 
s witchgear 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 utilization equipment rating to provide for 
short time overload capability 

Transformer main breakers should be rated in 
excess of 1 2 5% of transformer full load 
amperes. Always consider forced cooled 
rating, possible future forced cooling and 12% 
additional capacity for 65c C rise rating when 
used. 

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

Generator breakers should be in excess of 
12 5% of generator full load current. Other 
factors such as increased capacity at 1 . 0  power 
factor, reduced voltage or lowambienttempera­
ture rating may have to be considered. 

Capacitor bank feeder breakers should have a 
rating in excess of 1 3 5% of the bank full load 
current. This is due to a 0 to +1 5% manufactur­
ing tolerance in capacitors, KVAR due to 
harmonic currents and possibility of up to 10% 
over-voltage. Capacitor switching is generally 
limited to 1200 ampere continuous (630 A 
capacitor current) breakers since larger size 
banks are s witched in steps and other factors 
such as limiting transient voltages and 
momentary duty from switching capacitors 
back to back or other limitations due to the 
type of breaker may 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 .1 5 to obtain the single I me 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 1 5  or less. 

Short- Circuit Duty 
To check the breaker application from an in­
terrupting standpoint, compare the interrup­
ting capability at the operating voltage with the 
short-circuit duty determined for the point of 
application in the power system. 

Table 2 lists multiplying factors depending 
upon the system X/R ratio and the breaker 
rated 1nterrupt1ng time to obtain the maxi­
mum short-circuit duty. If the maximum multi­
plying factor for the source of short-circuit 
current is used, it is not necessary to calculate 
the system X/R ratio. If the system X/R ratio is 
1 5  or less, the multiplying factor is 1.0. 

Short-Circuit Duty = E/X amperes (Max Mult. 
Fact:::·) 

A closer check of the application requires 
calculation of the system X/R ratio. It is suffi­
ciently accurate (on the conservative side) to 
neglect the resistance component when 
calculating the system reactance X and 
neglect the reactance component when 
calculating the system resistance R. Use 
actual equipment 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= -- for 3 phase faults 

R, 

2X, + X0 
and = for single line to ground 

2R , + R0 

faults where X, and X0 are positive and zero 
sequence reactances, R, and R0 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/X amperes ( Mult. Factor 
Table 2) 

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

3 phase fault 
single line to 
ground fault 

3E I LG = 
2X, + X0 

where E is line to neutral operating voltage, 
and reactances a�e ohms, per phase, line to 
neutral. 

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

3 phase fault 

Is 
X 

single line to 
ground fault 

I � 3 Is 
LG� 

2X 1 + X0 

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

I = 
MVA Base 

B -v'3kV 
X 

KV2 
Base ohms= 

MVA 

per unit X= 1\ii'\iA" MVA base 

or= 2_ I 
I B 

X ohms 
or= -.:..:..===-­

base ohms 

or= 
X percent 

100 

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 

M omentary 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: M ultiplying Factor for E /X Amperes 
(ANSI  C37.01 0. 1979, Figs. 8. 9. 1 0) 

System Type VCP Vacu u m  
X R C 1 rcu 1t Breaker 

Rated I n terrupting T1me. 5 Cycle 

Type of Fau l t  

Rat 1o  3 ¢ LG 3 GJ  & LG 

Sou rce of Short C�rcu 1t 

Local Remote 

1 1.00 1.00 1 00 
15 0 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 1 1 3  

35 1 06 1 14 1 1 7  
40 1 08 1 1 6  1 22 
45 1 1 2  1 19 1 2 5  
5 0  1 13 1 22 127 
55 1 14 1 2 5  1 3 0  

60 1 16 1 26 1 3 2  
6 5  1 17 1 28 1 3 3  
70 1 19 1 . 29 1. 3 5  
75 1 20 1 30 1 36 

80 1 2 1  1 3 1  1. 3 7  

85 1 3 8  
90 1. 22 1 3 2  1 39 
95 1 40 

100 1 23 1 3 3  1 4 1  

110 1 .24 1 34 1 42 
120 1 24 1 3 5  1 43 
130 1 . 24 1. 3 5  1 43 

CD Not n ecessary to ca lcu late the system X · R rat1o 
when Max M u lt 1p ly 1ng Factor IS used 
CD Where system x. R rat1o 1 s  15 or less. the M u lt 1p ly 1ng 
Factor IS  1 0 

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

XiR 
Type of c� r cu 1 t  Range 

Remote gen erat i on thru other  types of 
c1rcu1ts, s u ch as tra nsformers rated 1 0 
MVA or smal ler  for e a ch t h ree-phase 
bank, t ransmiSSion lines, d 1str1but 1on 1 5  
feeders, etc or less 

Remote generat 1on connected thru 
transformers rated 1 0  MVA to 1 00 MVA 
for e a ch three-phase bank. where the 
tra nsformers prov1de 90 percent or more 
of the total equ 1va lent 1 m peda n ce to the 
fa u lt po 1nt 1 5 -40 

Remote gene ration connected thru 
tra nsformers rated 100 MVA or larger for 
each t h ree-phase bank. where the trans­
formers prov1de 90 percent or more of the 
total equ1valent 1 mped a n ce to the fault  
poi nt 

Synchronous machines connected thru 
tra nsformers rated 2 5  to 100 MVA for 
each three-phase bank 

Synchronous mach i nes con nected thru 
tra nsformers rated 1 00 MVA 
a nd larger 

30-50 

30-50 

40 60 

Synch ronous mach1nes connected 
d �eect ly  to the bus or thru reactors 40- 1 20 

Source of Short Circ uit 

Local 

Application Data 
32-264 
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Remote 

Appltcation of breakers at generator voltage is 
local source Also local sources are considered 
to be where short circuit is fed predominantly 
from generators through: 

Most applications mcluding stat ton servtce 
auxilianes are remote source. Remost sources 
are constdered to be where the short circuit IS 
fed predom mantly from generators through 

a) two or more transformations. or 
a) Not more than one transformation. or 

b) a per-unit reactance external to the 
generator which 1s less than 1. 5 times the 
generator per-unit subtransient reactance on 
a common system MVA base 

CD Max. Multiplying Factor. 
1. 2 5  3 ¢ Fault 
1.43 LG Fault 

Table 3: Reactance X for E /X Amperes 

System Component 

2 Pole Turbo Generator 

4 Pole Turbo Generator 

HydroGen w1th Da mper Wdgs and 
Syn Condensers 

Hydro Ge n .  w1thout Da m pe r  Wind ings  

A l l  Synchronous Motors 

Ind. Motors above 1000 HP. 1 800 R P M  
a nd above 250 H P .  3600 RPM 

A l l  Other I n d u ct ion Motors 50 H P  
a n d  Above 

lnd Motors Be low 50 HP a nd 
a l l  S i n g l e  Phase Motors 

D 1stnbut1on System from Re mote 
Tra nsformers 

C u rrent L 1m 1t1ng Reactors 

Tra n sformers 
0Ato 1 0 MVA. 69 Kv 

OA to 10 MVA. above 69 Kv 

FOA 1 2  to 30 MVA 

FOA 40 to 1 00 MVA 

Use trans ient react a n ce X"d for X for hydro genera­
tor Without da mper w1nd 1ngs 
For ot her m a ch mes use s u btra ns 1ent reacta n ce 
X""d for X 

b) a per-unit reactance external to the 
generator that is equal to or exceeds 1 . 5  t imes 
the generator per-untt subtransient reactance 
on a common system MVA base. 

CD Max M u lt 1p ly 1ng  Factor 
1 43 3 ¢  or LG Fau l t  

Typ1cal Val ues & Range 
Reactance X Used for on Component Base 

Short -C i rCU i t  Mom entary 
Duty Duty '>o React a nce 

X X 9 
7 - 14 

X X 1 4  
12 - 17 

X X 20 
13 - 3 2  

75 X 75 X 30 
20 - 50 

1 5 X 1.0 X  24 
1 3  - 3 5 

1 5 X l OX 25 
15 - 2 5  

3 .0 X 1. 2 X 2 5  
15 - 2 5 

Neg l ect Neglect 
X X as Spec1f1ed 

o r  Ca lcul ated 
X X as Spec1f1ed 

or Ca lcu lated 

X X 5 5  
5 - 7  

X X 7 . 5  
7 - 11 

X X 10 
8 24 

X X 15 
8 - 35 

For other system co mponents use pos1t1ve 
sequence reacta nce X 1 for X 

X'R Rat 1o 

80 
40 - 1 20 
80 
40 - 120 
30 
10 - 60 
30 
10 - 60 
30 
10 - 60 

30 
1 5  40 
15 
5 - 20 

15 
5 - 1 5  
80 
40 - 120 

10 
6 - 12 
1 2  
8 -1 5  
20 
10 - 30 
30 
20 - 40 
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Application on Symmetrical Current Rating Basis 

Example 1 -Fault Calculations 
Type E 3¢ Sym. Interrupting Capabi l ity 
Breaker M a x .  

50VCP250 4 . 7 6  

@ E .  M a x .  

2 9  k A  

Max.  K l  @ 4. 1 6  Kv Oper .  Voltage 

36 kA 4.76 
4. 1 6  ( 29) =33 2 Ka CD 

LG Sym. Inter r upting Capa b i l ity 

Note: Interrupting capabi l i t ies CDand@at 
operatmg voltage m ust not exceed max. sym. 
interrupting capabi l 1ty Kl 

3 6  Ka 1 . 1  5 (33 2) =38 2 K a @  

C l ose & Latch 
or Momentary 

58 Ka <D 

Check capabil ities <DCD and@ on the following utility system where there is no motor con­
tribution to short circuit. 

1 38 Kv 

�= 1 5 R 
375 Mva 
ava i l a b l e  

1 3 . 8  K v  

3750 Kva 

4. 1 6  Kv 

On 1 3 . 8  Kv System, 3 .75 Mva Base 

Z =  
3 75 Mva 

3 .75 Mva 
= 01 pu or 1 %  

X' 
Z2 = X'+ R' = R' lp • 1 )  

z R�= = 
1 } 

1 

-v'226 

X= + ( R )  = 1 5  I 066) = .99% 

1 5  03 
066% 

Transformer Standard 5 5% I m pedance has a 2: 7 5% 
Manufactu r ing Tolerance 

5.50 Standard I m pedance 
- 41 ( - 7 .5% Tolerance) 

Transformer Z = 5 09% 

From transformer losses R is calculated 

3 1 ,000 Watts F u l l  Load 
-6.800 Watts No Load 

24. 200 Watts Load Losses 

R = 
24.2 Kw 

3750 Kva 
0065 pu or .65% 

transformer X= yZ2-R2 = Y (5 09) 2-(  65)2 = -,/ 25.9 1 - .42= --(2'5A8 
x=5 05% 

X R X/ R 
1 3 . 8  Kv System 99% 066% 1 5  
Transformer 5.05 .65 8 

System Tota l 6 04% 7 1 6% 9 

or .0604 pu 0071 6 pu 

For 3 Phase Fault 

E 
13¢= X where X IS ohms per phase and E 

is line to neutral voltage 

Is or 13 ¢=X where X is per unit reactance 

18 is base current 

3.75 Mva 
Base current 18 = .52 Ka -,/ 3 4 16 Kv 

13 <P = + = 
0
��

4 
= 8.6 Ka Sym 

X System R = 9 (is less than 15) would use 

1.0 mult factor for short-c�rcuit duty, therefore, 
short-circuit duty is 8. 6 Ka sym for 3 cpfault CD and 
momentary duty is 8.6 x 1 . 6= 1 3.7 Ka <D 

For Line to Ground Fault 

3E 31R 
1LG

= 
2X 1 + X0 or = 

2X , + Xo 

For th1s system, X0 is the zero sequence reac­
tance of the transformer which is equal to the 
transformer pos1t1ve sequence reactance and X1 
is the pos1tive sequence reactance of the 
system. 

Therefore, 

- 3(52) I LG- 2( 0 60 4) + .0505 = 9. 1 Ka Sym. 

Using 1 0 mult factor, short-circuit duty= 9.1 Ka 
Sym. LG® 

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

With this application, short cuts could have been 
taken for a quicker check of the application If 
we assume unlimited short circuit available at 
1 3.8 Kv and that Trans. Z=X 

Is 52 
Then I 3 ¢ =x = 

_
0

55 
= 9.5 Ka Sym. 

X/R ratio 15 or less mult. factor is 1. 0 for short­
circuit duty 

The short-circuit duty is then 9.5 Ka Sym. 
CD® and momentary duty is 9.5 x 1. 6 Ka= 15.2 Ka <D 
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Example 2-Fault Calculations 

Application Data 
32-264 

Page 1 3  

All calculations o n  per unit basis, 7.5 Mva Base 1 3 . 8  Kv System 
7.5 Mva 

Base Current I 8 =_ y;:;- = . 62 8  Ka 
-v 3 6. 9 Kv 

1 3.8 Kv System 

.638 ( 6  9)  
X= ----

2 1  1 1 3 8) 

Transformer 

Tota I Source Trans!. 

X R 

.01 5 .00 1 

055 .0055 

.070 pu .0065 p u  

3000 H p  Syn motor 

( 628) X= .20 � = .638 pu at 7.5 Mva base 

2500 Hp Ind. Motor 

( 628) X= .25 1_173) = .90 8  pu at 7.5 Mva base 

E Is l3¢=y or= X where X on per unit base 

X/R 

1 5  

1 0  

1 1  

1 3  8 Kv 

� 
7500 Kva 

6.9 Kv 

� 

Source of Short Circu it  Cu rrent 

<Dsource Trans!. 

CD3000 H P  Syn. Motor 

al2500 HP Ind.  Motor 

I ,  .628 
Total  X = � = lOT = .062 

Interrupting 
E/X Amperes 

.628 

.070 

.628 
11  5) .638 

. 628 
( 1 .5 ) .908 

3F= 
or 

=8.97 1 

656 

= .46 1 

10 088 
1 0. 1  Ka 

2 1  
X 

Ka Sym Ava i lab le 
R 

= 1 5  

X=5 5% X 
Z=5 53% =1 0 

R=0.55% 

Momentary 
E/X Amperes 

·628 
=8. 9 7 1  .070 

.628 
= 984 

.638 
. 

.628 = .691 

.908 

R 

X 
R 

1 1  

2 5  

3 5  

X( 1 )  1 
R(X) R 

1 1  
= 1 57 

.070 

25 = 39 
. 638 

3 5  
= 39 

908 

1 0.647 Total 1 /R=235 
x 1 .6 
1 7 .0 KA Mo mentary Duty 

X 
System R = .062 (235)  = 1 4  5 IS M u l t .  Factor 1 .0 from Table 3 .  

Short c irc u it duty = 10. 1  K a  

3¢ Sym. I nterrupt ing  Capa b i l ity 
Type E 
Breaker Max.  @E.  Max.  Max.  Kl 

75VCP500 8 . 2 5  3 3  Ka 41 Ka 

1 50VCP500 1 5  1 8  Ka 23 Ka 

Either breaker could be properly applied, but 
price will make the type 150VCP500 the more 
economical selection. 

@ 6 . 9  Kv Oper.  Voltage 

8·25 
133 ) =39 5 Ka 

6.9 

1 5 ( 1 8) 
-- =(39 . 1 ) =2 3  Ka 
6 . 9  
(But  n o t  to exceed Kl )  

Close & Latch 
o r  Momentary 

6 6 KA 

37 Ka 
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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, 1s=1.04 Ka 

Sub transient reactance Xd"=11% or, X=.11 pu 

Gen * ratio is 30 

_1_ = _1_ + _1_ +-
1

- = _l_ and -1-=_ 1_+_1_+_1_ =__2_ 
Xs X X X X R s R R R R 

X R Xs X X 
or X 5=3 and R 5= 3 Therefore, System Rs= R= Gen R = 30 

Since generator neutral grounding reactors are used to limit the I LG to 13 or below, we need only 
check the 13 short-c ircuit duty. 

Is Is Is 31s 3(1.04) l3 ¢=X +X +X =x = -.1- 1- =28.4 Ka Sym. E/X amperes 

Table 3 System � of 30 is Mult. factor 1.04 

Short-circuit d uty is 28.4 (1.04}+29 .5 Ka Symmetrical. 

Type 
B reaker 

50VCP250 

50VCP350 

E 
Max.  

4.76 

4.76 

3¢ Sym. Interrupt ing Capa b i l i ty 

@ E Max.  Max. Kl  

29 Ka 3 6  Ka 

41 Ka 49 Ka 

@ 4.1 6  Kv Oper.  Voltage 

4·76 
(29)=33 2 Ka 

4. 1 6  

� (41 )=46 9 Ka 
4. 1 6  

The 50VCP250 breaker could be applied. However, the 50VCP 350 breaker would permit 
addition of a future duplicate generator. 

F Sh 
. . 

D 
411 041 0 3 K S uture ort-c1rcu1t uty= --.1-1- (1. 4)=39. a ym. 

Part 5 Surge P rotection 

VAC-CLA D  metal clad s witchgear is applied 
over a broad range of circuits, and is one of 
many types of equipment in the total system. 
The distribution system can be subject to 
voltage transients caused by lightning or 
s witching surges. 

Recognizing this phenomenon, the industry 
has developed standards to provide guidelines 
for application of electrical equipment, which 
should be used in the design of distribution 
systems independent of the breaker interrup­
ting medium. These standards are: 

I E E E  2 88 (1 969) - ANS I C 3 7. 92 (1 972}-
I EEE Guide for Induction Motor Protection. 

I E E E  2 42-1 9 75 ( Buff Book) 
I E E E  Recommended Practice for Protection 
and Co-ordination of Industrial and Com­
mercial Power Supplies. 

I E E E  141-1 976 (Red Book) 
Recommended Practices for Electric Power 
Distribution in Industrial Plants. 

ANS I C 37.20 (I EEE- 2 7) 
S witchgear assemblies including metal­
enclosed bus. 

In general, if the BIL of the system is equal to 
the BIL of VAC-CLA D  metal clad s witchgear, 
no protection is required against s witching 
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-C LAD metal clad s witchgear (like D HP 
magnetic a ir) 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 s witchgear and the 
associated system equipment: 

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

2. S witching surge protection: 
a. Liquid filled transformer- no surge 
protection. 

b. Dry type transformers: 
15 Kv- 95 Kv B IL- no surge protection 
required. 
7.5 Kv - 95 Kv B IL - no surge protection 
required. 
5 Kv- 60 Kv B IL - no surge protection 
required. www . 
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Cl 
For all other voltages/ B IL 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. S witching overhead lines and underground 
cables- no surge protection required. 

f. Capacitor S witching- no surge protection 
required. 

g. Shunt reactor s witching- 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 uf on 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 0 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-CLAD 
metal clad s witchgear were established after 
extensive analysis of medium voltage power 
systems. To achieve this, a computer program 
has been developed, and this incorporates 
inputs for the power system, the load, the 
vacuum circuit breaker, and surge protection 
means (if any). All program inputs correspond 
to, and are verified against, practical data. The 
data for the vacuum circuit breakers has 
required several thousand tests to be 
performed on the vacuum interrupters used in 
VAC-CLA D breakers to insure that computed 
results are realistic. 

Extensive computer analysis has been per­
formed to insure that the most critical trans­
former and motor applications were 
encompassed in the study. 

The computer analysis approach, by virtue of 
the capability to analyze a broad range of 
circuits, assures a significantly higher degree 

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

Typical Lightning Arrester Appl ication 

I mpedance 
Operat i n g  G ro u nded o r  Sol id ly 
Voltage U ng rounded Grounded 
Kv System System 

2 4  3 Kv 3 Kv 
4 . 1 6  6 o r 4.5 Kv 3 Kv 
6.9 9 or 7 . 5 Kv 6 Kv 

1 2.0 1 5  Kv 9 Kv 
1 3 .8 1 5  Kv 1 2  Kv 

The location of arresters at the junction of 
cables connected to exposed line may also pro­
tect equipment The following table shows 
typical maximum cable lengths which can be 
protected by riser pole arresters, based on 
typical assumed system parameters and on 
the full range of known arrester types and 
makes. Where cable length to equipment 
exceeds the maximum listed, it is recom­
mended that arresters also be located at the 
equipment. 

Suggested maximum cable length, in feet, 
betwe�n riser pole arresters and protected 
equipment 

L1ghtning 
Arrester 
Rat ing 

Station 
Type 
Arrester 

I nter­
mediate 
Type 

To 60 Kv B IL  Meta l -C lad Switchgear 

3 Kv NL NL 
4 . 5  Kv NL NL 
6 Kv NL NL 

To 95 Kv B I L  Meta l -Clad Sw1tchgear 

6 Kv NL NL 
7.5 Kv NL NL 
9 Kv NL NL 

12 Kv NL 240 
1 5  Kv 1 1 0 80 

D istn­
bution 
Type 

NL 
X 
70 

NL 
X 
1 60 
70 
s 

To 60 Kv B I L  L iquid or Gas-Fi l led Transformer 

3 Kv 
4. 5 Kv 
6 Kv 

NL 
NL 
NL 

NL 
NL 
NL 

NL 
X 
NL 

To 75 Kv B I L  L iqu id  or Gas-F i l led Transformer 

3 Kv 
6 Kv 
7 .5  Kv 
9 Kv 

NL 
NL 
NL 
NL 

NL 
NL 
NL 
NL 

To 95 Kv B I L  L iqu id  or Gas-Fi l led Transformer 

9 Kv 
1 2  Kv 
1 5  Kv 

NL 
NL 
NL 

NL 
NL 
1 30 

NL means no l 1 m 1t to cable length 
X means not appl 1cab le 
S means cable length too short  to consider 

NL 
NL 
X 
90 

NL 
1 20 
70 

Application Data 
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Part 6 I n strument Transformers 

Instrument Transformers 
Instrument transformers are used to protect 
personnel and secondary devices from high 
voltage and permit use of reasonable insula­
tion levels and current carrying capacity in 
relays, meters and instruments. The second­
aries of standard instrument transformers are 
rated at 5 amperes and/or 120 volt, 60 hertz. 

Potential T ra nsformers 
Selection of the ratio 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 potential transformers 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 ratio is 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 
cables of 6.5 inches. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Page 16 

Standard Potential Transformers • 60 Hertz 

Rat1ng 2400 4200 4800 7200 8400 1 2000 1 4400 

Ratio 20 35 40 60 70 1 00 1 20 

Switchgear Potential Transformers- ANSI Accuracy 

Max. N u m be r  
K v  K v  P e r  S e t  a n d  Standard 
Class BIL Connection Ratio's 

5 60 2LL 20,<D 
or 3 LG 3 5, 

40 

7 . 5  9 5  2 LL 35,  40, 
& or 3 LG 60, 70, 
1 5  1 00, 1 20 

<D For sol id ly ground 41 60 volt system only or any 
type 2400 volt system 

(j) For solidly grou nded system only .  
LL L i ne to Lme connect1on 
LG L ine to Ground connect1on 

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 
be reduced 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 
C u rrent <DMetermg Accuracy Classification A N S I  
Ratings 60 Hz Standard B u rden <DRelaying 
Amperes B 0 1 B 0 .5  B 2.0 Accuracy 

50 5 
75 5 

1 00:5 
1 50:5 
200 5 
250 5 
300 5 
400 5 
500 5 
600 5 
800 5 

1 000:5 
1 200 5 
1 500 5 
2000 5 
2500 5 
3000 5 
4000 5 
40004 

1 .2 
1 .2 
1 . 2 

.6 

.6 
. 6  
. 6  
. 3  
. 3  
. 3  
. 3  
. 3  
. 3  
.3 
. 3  
. 3  
.3 

•.3 
. 3  

2.4 
2.4 
2 . 4  
2 . 4  
1 .2 

. 3 

. 3  

. 3  

.3 
. 3  
. 3  
. 3  
.3 
. 3  
. 3  
. 3  

2 . 4  
2 . 4  
2 . 4  
2 . 4  
1 .2 

. 3  

. 3  

. 3  

. 3  

. 3  
. 3  
. 3  
. 3  

C10 
C 1 0 
C 1 0 
C20 
C20 
C20 
C20 
C50 
C50 
C50 
C50 
C 1 00 
C 1 00 
C 1 00 
C 1 00 
C 1 00 
C100 
C 1 00 
C 1 00 

<DAccuracy meets or exceeds accuracy in proposed 
A N S I  C37. 20.2 

1 20 Volts at B u rden 69.3 Volts at B urden 
W, X, Y z W, X y 

0.3 1 . 2 0 . 3  

0 . 3  0 .3  0 .3  0 .3  

Part 7 Control Equ ipment 

C i rcuit Breaker Control 
The VCP circuit breaker has a motor charged 
spring type stored energy closing mechanism. 
Closing the breaker charges accelerating 
springs. Protective relays or the control switch 
will energize a shunt trip coil to release the 
accelerating springs and open the breaker. 
This requires a reliable source of control 
power for the breaker to fu net ion as a protec­
tive device. 

For ac control, a capacitor trip device is used 
with each circuit breaker shunt trip and each 
W L-2 lockout relay to insure that energy will 
be available for tripping during fault condi­
tions. A control power transformer is required 
on the source side of each incoming line 
breaker for closing bus tie or bus 

z 

1 . 2 

Thermal  
Rating 55°C 
Con n .  Volt-amp 

LL 700 
LG 400 
LG (l) 700 

LL 
LG 
LG CD 

1 000 
550 
1 000 

sectionalizing breakers will require automatic 
transfer of control power. This control power 
transformer may also supply other Ac 
auxiliary power requirements for the 
s witchgear. 
De control would require a de control battery, 
battery charger and an ac auxiliary power 
source for the battery charger. The battery 
provides a very reliable de 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 de control 
for switchgear should consider that the ac 
capacitor tr ip is a static device with negligible 

maintenance and long life, while the de battery 
will require maintenance and replacement at 
some time in the future. 

V C P  B reaker Stored Energy Mechanism Control Power Requi rements 
Rated Spr ing Charge Motor Close 
Control Time or Trip 
Voltage R u n  Amperes Sec. Amperes 

48 V Dc 9.0 6 1 6  
1 25 V De 5.0 6 7 
250 V De 3.0 6 4 
1 20 V Ac 5 .0 6 1 6  
240 V Ac 3 .0 6 8 

Voltage Range 
C l ose Trip 

38-56 28-56 
1 00- 1 40 70-140 
200-280 1 40- 1 80 
1 04- 1 27 1 04- 1 27 
208-254 208-254 

Control Power Transformers • Disconnect Type • 1 Phase • 60 Hertz 
Pr imary Volts <D 

Taps 
Secondary 

+7%% Rated -1V2% Vo lts Kva 

2580 2400 2220 240/ 1 20 5, 1 0, 1 5  
4470 4 1 60 3850 240 / 1 20 5 ,  1 0, 1 5  
5 1 60 4800 4400 240 / 1 20 5, 1 0, 1 5 

7 740 7200 6680 240/ 1 20 5, 1 0, 1 5 
1 2900 1 2000 1 1 1 00 240/ 1 20 5, 1 0, 1 5 
1 4300 1 3300 1 2300 240/ 1 20 5, 1 0, 1 5  

<D If connected l i n e  to ground, system neutral must be sol idly g rou nded. 

Kv 
C l ass 

5 
5 
5 

1 5  
1 5  
1 5  

Ind. 
Light 
Amperes 

.035 

.035 

.035 

.035 

.035 
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Perm 1ss 1ve 
Local 

Typical Appl ications Control 

Start - r u n  
Breaker 
I nter locking 

Type Auxi l 1ary Sw1tch TOC Sw1tch 
or Dev1ce ( s uppl ied 
only when requ � red I 

Shown for 
Breaker 1n 
Test Postt ton l H t H 

Breaker Cond ition T 
Operat 1ng C lose X 
Pos tt ton 

Open X 

Test Close X 
Pos 1t ton Open X 
Withdrawn X 

CD MOC Sw1tch preferred u n less scheme 1s f a i l  safe on coi l  f a i l u re 

X lndtcates sw1tch contact or C l r c u t t  closed 

Auxil iary Switches 
Optional circuit breaker and cell auxiliary 
sw 1tches are available where n eeded for mter­
lock mg or control of aux iliary devices. Typ 1cal 
applicat ions and op erat 1on are descnbed in the 
following table 

Auxiliary sw itch contacts from the c 1rcuit 
breaker mechanism are limit ed 1n number by 
the breaker control requirements usually to 
one 'a ' and two 'b ' contacts for ac control or 
two 'a ' and two 'b ' contacts for de control . 

When additional auxiliary contacts ar e 
needed, the optional auxiliary relay or mech­
anism op erat ed cell ( MOC) switch is used 
Three types of MOC sw1tches are ava i l able: 

(a) op erat es with breaker in connect ed position 
only 
(b) operates w 1th breaker in connect ed position 
and test pos ition 
(c) operates W ith breaker in connected position 
but op erates w 1th breaker in t est position only 
if so manually select ed. 

The optional truck operated cell (TOC) switch 
operates when the circuit breaker is levered 
into or out of the op erating position 

General Aux i 1 1 ary Switch appl icat ions,  l nd 1cat ing l i ghts,  
Alarm,  S u pv, Control l n d1cator, F 1e ld appl 1cat1on, etc 

Capac1tor lnter lock1ng to prevent 
Tr 1p Pa ra l le l  Operat 1on of B reakers 
Recloser Motor Space Heaters 

Breaker TOC a nd MOC Sw1tch 

Application Data 
32-264 

Page 1 7  

Start - r u n  
Breaker 
l n terlockmg 

MOC Switch 
Aux i l iary AuXIliary Sw1tch Operat 1ng Posit ion Operat 1ng a nd 
SWitCh ± a 

r--- Test Pos1t1on 
Shown for -� Shown for Shown for 
Breaker 1n t �/ Breaker m Breaker 1 n  
Open Pos1t ion Open Pos1 t 1on Open Pos1t 1on 

� a  $b 
H ;� l s fs l s fs � T T T r--

X X X X 

X X X ! X 
X X X X 

X X X X 
X X X 

Interrupting Capacity Auxi l ia ry Switch Contacts 

Contmuous Control  C 1 rcu 1t Voltage 
Current 

Type A u x i l 1ary Sw1tch Amperes 1 20 Ac 240 Ac 48 De 

SG or MG6 
Auxi l iary Relay 

Note � a � e  +AX 

AX fAX 

X 

X 
X 

X 
X 

1 25 De 250 De 

N o n - t nduct tve c t rc u tt mterruptmg capactty 1n amperes 

Breaker Aux i 1 1ary Sw1tch 1 5  7 5  2 5  20 1 1  

TOC 1 5  75 2 5  2 0  1 1  

M O C  A u x i l iary Switch 20 60 30 20 8 

lnd uct1ve c � rcu1 t  mterruptmg capac1ty in a mperes 

f?reaker Aux i 1 1a ry Switch 1 5  2 5  

TOC Aux l l ta ry Swttch 1 5  2 5  

M O C  A u x i l 1ary Sw1tch 20 30 

Auxiliary sw 1tch contacts are primarily used to 
provide int erlocking in control circuits, switch 
ind 1 cating lights, auxi 1 1ary r elays or other small 
loads. Suitability for switchmg remote auxilia­
ry devices, such as motor h eaters or solenoids, 
may be check ed w ith the int errupting capacity 
l isted in the follow 1ng table. Where h igher 
interrupting capac1ties are r equired, an inter­
posing contactor should be specified. 

5 8 6 2 5  

5 8 6 . 2 5  

2 0  5 2 4  

2 

2 

1 .8 

1 75 

1 75 

1 1  
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Part 8 Su pple mental Devices 

• Ground and Test Device 
The g round and test device is a d rawout 
e lement that may be inserted into a M etal­
Clad Switchgea r ho us ing in p lace of a circuit 
breaker to provide acc ess to the primary 
circuits to permit the t empora ry conn ection of 
grounds or t esting equipment to the high 
voltage ci rcuits. High potentia l testing of cable 
or phas e checking of circuits ar e typical t ests 
which may be performed. The d evices are 
insulated to suit the voltage rating of the 
swtichgear and will carry required levels of 
short circuit cu rrent. 

Befor e using g round and t est devices it is 
recomm ended that each us er d evelop detailed 
op erating p rocedu res consistent w ith safe 
ope rating practices. Only qualified personn el 
should b e  autho rized to use ground and test 
devices. 

Both manual and electrically operated ground 
and test d evices are availabl e. These d evices 
include six studs for connection to p rimary 
c i rcuits. On the manual d evice, se lection and 
grounding is accomplished by cable 
connection. On the elect rically ope rated 
d evic e, a two position switch p rovides fo r 
cor rect sel ection of th e p roper primary ci rcuit. 
Grounding is accomplished by an elect rically 
op erated sto red energy g round switch. 

Standard accessories: 
1 - t est jumper 
1 - levering crank 
1 - ma intenance tool 
1 - lifting yoke 
1 - set rail clamps 
1 - transport dol ly 
1 - portabl e lifter (optional) 
1 - test cabinet (optional) 

Part 9 Dimensions and I nsta l lation 
9 . 1  Elevations 

Zones for Top Secondary 
Cond u it Entry 
(Upper Auxi l 1 ary Camp) 

+ 

-� ����------� -2.6-t !----------,--!'+-
Zones for Top Secondary 

- 6Y2 .___ 1 2 ----lo,I..--- Cond u it Entry 
(Upper Breaker Comp) 

* 82 "  depth ava i l able i n  i ndoor for certain conf igurat ions.  

36 1N Wide Typical I ndoor Elevation 

For Top P n mary 
Condu1t Locat 1ons 
See Part 1 0. 1  . 5 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



1 1 0 

�--------------- 94 

�---------------- 1 09 ------------------� 
Typical Aisle-Less Elevation 

Typical Sheltered-Aisle (Double Row) Elevation 

95 

App lication Data 
32-264 

Page 19 

�------------------ 1 8 1 ----------------------� 

,J 
95 

l 
t ,:,; ,,-,, 
3 79 

Typical Sheltered-Aisle (Single Row) Elevation 

95 1 1 2 

+ 
3 
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Page 20 

Part 9 Di mensions and I nsta llation (conti nued) 
9 . 2  Base Plans 

l!;;w!I!I!!/1/1;/;/Jm/llm 
1 

1 .87 
8 1-- 20 --1 8 

0 t 0) 

8.00 8.00 @ ! --1  l"-20 00-j t=.....____l .----1--- n n 5 .37 

Q) 

0) Anchor Locat ions: lndoor=0.5 i n c h  bolts or weld, 
outdoor= .625 inch bolts (for outdoor det a i l  see Fig. A) 

CD Secondary Conduit Space· A l l=maxtmum of 1 inch 
proJ eCt ton 

Q) Pnmary Condutt  Locations: Al l=  see Part  10 1 5 
( F igs .  A, B, C )  

@) M i n i m u m  C l earance t o  Front o f  VAC - C LAD:  Indoor= 
50, Ais le- less= 50 

Q) M i n i m u m  C learance to LH side of VAC - C LAD:  
Indoor= 3 2 ,  Outdoor=32 

@ Recomm ended M i n t m u m  C l earance to rear of 
VAC- C LAD: A1 1=36 

1 04 . 6 2  
I 
97 

90.50 
Switchgear Base 

(J) Floor steel m ust not exceed 4 tnches under 
VAC - C LAD 

® F t n tshed foundat ion surface ( i n c l u d i n g  f loor steel) 
m ust be flat and level and i n  true plane . 

6 . 5  .... 

-· 

9 9.44 

I 
I 

1 76 . 6  9 

I 
I I 

6 8.69 

6.69 

. 50 

CD 
I ; ' I 

.25 1---U Q)�U 
5 8 . 7 5  

f----2 3 -----l f-6 5  __L '�L 35 sa�l- 25 t I CD 
0 

@ 

·- -

i--U 

Aisle 

0 
I 4 i 

4 (J) 
t 

I 

1 
8.00 8 .00 @ 

!-1 �-2o oo- l �- I 
j --I--I 

1 . 87 

Q) 

11/l/!/1111///111 !llll////l/ll; 
O utdoor Aiseless 

5.37 

Switchgear 
90.50 

Switchgear Base 

CD"' 
I ' 

u u 
I 

u I 
.44 

I 
Note 1 Req U i red to permit 
open i n g  of h i nged panel o n  
L . H .  vert ical  section (when 
facing front of l i ne-up)  

Extension Aisle 
78.69 

Ais le  Base 
(See Note 1 )  I 

0) 
\ 

r-n n n n _ 3 7 oJJ 1 1 .69 1- 37.00 -­
For Aisle Door Swing For Aisle Door Swing 

Outdoor Sheltered Aisle Base 

O u tdoor Base 

T ie-D

.

own C l ip \ 
S u pplied by 
Westinghouse 

j \ /0) 
2 00T 

Fig. A (Typical) 

1 //////0/::;/ 06r Ais le Door Swing 

1 .87 @ . 20.00 1- 3 7 .00 � s.oo -� r- 1-a.o

,
� ---------.. �_1 5.37 ;, ,i, l i' I 

Swgr Swgr : I 
99.44 Vert. Vert. J 90.50 

2 7 1 . 3 1  

Sects. Sect. : Switchgear 

� Jl 1 ·------·· j Bre 

.L_i-1�-[J--[J-. ...1--;lii==,:::;....�[J \ El [J 1 
1 .44 

'I Aisle or 0) , Aisle or 
Aisle / Aisle 

68.69 Ext Aisle Ext. ����e9 
Base i See I : �"'-'-·� I 

, Swgr. Swgr 90.50 
99

,
.44 Vert. Vert Switchgear Base 

I : '"' '"] + - i�-=---'=---d _ _  ::::::!iL:Q)::JI:i::lll·, ·., ·, _ ____ 1 5 . 37 

I 1 .87 

• 

- 3 7 00 -, f For Aisle Door S'::"�g/�/7 /T/7/ 
Outdoor Common Aisle Base 

/ 

/ 
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9 . 3  Typical O utdoor Foundations (See Notes Below) 

J [ J [ J [ :f 

App lication Data 
32-264 

Page 21 

Double Row ------------�-1 

-.------- Smgle Row ------��1 

Front Elevat1on 

JJ:£Z:El 
Av A.; Av 

Ji I I 1i£k il . - . 
Footers Places Paral lel w1th Length of L ine-up 

Notes 
9.4 Typical Weights in Pounds • E1ther of above systems may be used . 

• Sh eltered a 1 sle shown, a i s le- less s 1 m 1 l a r  
Assem bl ies (Less Breakers) Sheltered-Ai s le 

Type of Main Bus I ndoor A1s le- less 
Vert ica l  Rat ing Inc lud ing  A1s le 
Sect1on Amps Lbs Lbs S i n g l e  Row ( Lbs) 

1 200 2400 3000 4200 
B / B  2000 2500 3 1 00 4300 

3000 2600 3200 4400 

B/A 1 200 2300 2900 4 1 00 
or 2000 2400 3000 4200 
A/B 3000 2500 3 1 00 4300 

1 200 2000 2600 3800 
A/A 2000 2 1 00 2700 3900 

3000 2 2 20 2800 4000 

1 200 2200 2800 4000 
B 2000 2300 2900 4 1 00 

3000 2400 3000 4200 

Breakers - Weights in Pounds ( Impact Weight = 1 . 5 X Breaker Weight) 
C u rrent C u rrent 

Type of Rating Type of Ratmg 
Breaker Amps Lbs Breaker Amps 

1 200 450 1 200 
50VCP250 2000 550 1 50VCP500 2000 

3000 650 3000 

1 200 450 1 200 
50VCP350 2000 550 1 50VCP750 2000 

3000 650 3000 

1 200 450 1 200 
75VCP500 2000 550 1 50VCP1 000 2000 

3000 650 3000 

Double Row(Lbs) 

7200 
7400 
7600 

7000 
7200 
7400 

6400 
6600 
6800 

6800 
7000 
7200 

Lbs 

450 
550 
650 

450 
550 
650 

450 
550 
650 www . 
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9 . 5  S hipping a n d  Receiving 
VAC-CLA D metal-clad switchgear i s  shipped 
in group s of one or more unit s .  Each group i s  
ruggedly de signed and braced t o  withstand 
shipment by truck, rail, or ship . Indoor groups 
are bolted to skids and enclosed in a protective 
covering . Because of their structural ba se out­
door group s do not need skids. For sheltered­
ai sle a protective covering is located acro ss the 
front of each shipping group. Ai sle -less gear is 
protected by its own weatherproof enclosure. 
VCP circuit breaker s, ai sle parts, acce ssorie s, 
and in stallation materials are packed and 
crated separately. Appendage s such as bus 
runs and synchronizing panel s and large 
internal equipment such as oil-filled trans­
formers may al so be packed and crated 
separately. When received the purchaser 
should check the material against the shipping 
list. If loss or damage is di scovered, file claims 
with the transportation company and notify 
the nearest We stinghouse representative. 

9 . 6  Handling 
VAC-CLA D metal-clad switchgear i s  equipped 
for handling by crane. In addition, it is provided 
with shipping braces and jack supports. It i s  
recommended that the group s b e  lifted into 
po sition by crane. However, if no crane i s  
available they may be skidded into place on 
rollers u sing jacks to rai se and lower the 
group. 

VAC-C L A D  type VCP breaker s are crated so a s  
t o  b e  handled b y  crane or indu strial "fork " 
truck. After uncrating breakers may be lifted by 
crane. 

9.7 Storing 
VAC-CL A D  switchgear which cannot be 
installed and put into servi ce 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 
outdoor s, 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 space 
heaters. During storage the shipping groups 
should be place i on a level surface to prevent 
unnecessary strain. 

9.8 Installation and Field Assembly 
Westinghouse VAC-CLA D switchgear is 
facto ry-tested and facto ry-a ssembled from 
accu rately tooled parts upon true and level 
bedplate s. A minimum of in stallation and field 
a ssembly time will be required if the proce­
dure s de scribed on the drawings and in the 
instructions are adhered to. 

Careful p reparation of the foundation will 
simplify e rection and will a ssure good switch­
gear pe rfo rmance and reliability. The founda­
tion must have sufficient strength to withstand 
the weight of the structure and b reakers plus 
the impact resulting f rom b reaker ope ration. 

The foundation for indoo r switchgear should 
consist of rugged steel channels imbedded in a 
conc rete floor. The steel channels mu st be flat, 
level, and in a true plane with each other. The 
finished floor must be in a true plane with the 
steel channel s and must not project above the 
level of the steel channel s. 

The foundation for outdoo r switchgear may be 
a conc rete pad, or footer s placed pa rallel with 
the length of the line-up. For any condition, the 
ai sle-le ss switchgear requi re s a rea sonably 
level and smooth pad for breaker drawout. The 
integral ba se furnished with outdoor 
switchgear should be supported in a level and 
t rue plane. 

Field assembly of the outdoor aisle and of 
some weather-proofing is required. The se 
part s are standardized and tool-made to 
simplify and expedite thei r assembly. The 
details of assembly are de scribed in the job 
instruction book and associated drawings. 

Part 1 0 Standard Designs 
All VAC-CLAD mechanica l drawings, electrical 
drawings, manufacturing information, ship ­
ping schedules, inventor ies, etcetera are 
created and controlled with computer-aided 
tools. In addition, the VAC-CLAD integrated 
program store s V IP arrangements and applica ­
tions in a library or memory and integrates this 
information with a computer -aided de sign pro­
gram. The re sult of V IP is automatic informa­
tion and customer drawing s. V IP arrange­
ments and applications are available for 
customer approval earlier, manufacturing can 
start earlier, and shipment s can occur earlier. 
Accuracy and reliability are extremely high. 
The benefits re sulting from the selection of V IP 
de signs are self-evident to both Westinghouse 
and the user. 

The purpose of Part 10 i s  to de scribe the V IP 
designs and enable the user to select a V IP 
de sign to meet his requirements. 

Pa rt 1 0. 1 de scribe s the multitude of V IP 
vertical sections available . Detail s for the 
complete vertical section s shown in Part 
10 .1 .4 can be de rived from the information in 
Parts 10. 1 . 2 and 10. 1 . 3. 

Part 1 0 . 2  de scribes twelve V IP secondary and 
control application s available. Note that the 
V IP application s may be dependent upon the 
V IP vertical section selected from Part 1 0.1. 
Also note that only V IP components a re 
detailed in the skeleton one-lines and upon the 
hinged panel s For those users who cannot 
select a V IP secondary and control application, 
optional non-V IP components are 
recommended in the list of components. The 
optional component s, as well as the V IP 
comp onents,  are consistent with the 
We stinghou se corpo rate protective Relay 
System s Committee recommendation s. 
Detailed technical information may be found in 
their publication s such as P RSC - 1  , 2,3.4, and 5. 
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App lication Data 
32-264 

Page 2 3  

Part 1 0. 1  Standard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0.1.1 General Arrangement 

U F C  � 
I M B C  

1 /  
I 

LFC _/ 

� T  +"'-
VS 

Part 10. 1 .2 Types of Vertical Sections 

[ Breaker 
1 200A r----, 

I 
I [ Breaker I 

1 200A ,.-/ 
or 
2000A 

l I 

[ Auxi 1 1ary 
See Part 
1 0 1 3 r----, 

I 

[ I 
Breaker I 
1 200A ,.-/ 
or 
2000A 

,.., .. .,_ ___ Type A; B ----.... �� 
CD C a ut 1on 3000A B reaker located only 1 n  LFC and 

reqU ires vented a u x i l i ary 1 n  UFC 

General Arrangement 
U H P  Upper H i nged Pa nel [ S e e  Part 1 0 .2-Secondary 
L H P  Lower H mged P a n e l  a n d  Control Appl icat ions 
M B C  Mam B u s  Compartment - 1 200, 2000. 3000A 

U F C  
L F C  
RC 
T 

vs 

as req u � red 
Upper Front Compartment JSee Part 10 1 .2 
Lower Front Compartment � (below) 
Rear Compartment - See Part 1 0. 1  .4 
Type of Vert1cal Sect ion·  Defmed by combina­
t ions of U FC a nd LFC- See Part 1 0. 1  . 2  (below) 
Complete Vert1cal Sect ion Defi ned by com-
bmatlons of T and R C - See Pa rt  1 0 . 1  4 

[ B reaker 
2000A 

� 
I 
I 

[ B reaker I 
1 200A � 

Type B; B ---------------'1� [ Vented 
A u x i l 1ary 
See Part 
1 0  1 3 
CD 

Breaker 
3000A 
CD 

Vent 

I 

� 
I 
I 
I 

,.-/ 

�Type 3A; 3B ----1 .. �1 

[ Breaker 
1 200A 

--...._ or 
2000A I 

I [ Aux1 l 1ary I 
See Part � 1 0  1 3 

,,.. .. If---- Type B I A -------.. �1 

[ Aux1 l 1 a ry 
See Part 
1 0  1 3 � 

I 

[ 
I 

A u x i l i ary I 
See Part _J 
1 0  1 3 

I,.. .. ,._ ___ Type A; A ---..... �� 
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Part 1 0. 1  Standard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0.1 .3 Front Auxil iary Compartments 

[ CPO B 
o r  
PT 

CPO 
o r  CD '-- I 
PT B 

I I 
I 

I 1 

[ CPO L [ CPO L 
or or 
PT PT 

CPO CPO 
or CD I o r  CD 
PT L 

PT I ,  
I I I 
L/ 

Upper Aux i 1 1 ar 1es 

I '0 [ CPO B 
o r  CD .--
PT 

CPO 
or 

B PT 

r...., 
: I ' 
I I I 

[ CPO L [ CPO 
or CD I o r  CD 
PT PT 

CPO CPO 
or or 
PT PT 

r"" 
I 'l 
I I I 
I I ' 

[ CPO [ CPO L [ CPO 
or CD o r  CD I o r  CD 
PT PT PT 

F use F use F use 
CPF CPF 

Lower Auxi 1 1ar 1es 

[ EXC 

[ EXC 

CPF 

[ 0 
Vented 

I 
Vee'� , I .  

I I I 
I ) 
L,-

CD In a Type A/ A sertical sect ion with both upper 
and lower aux1 i 1 a ries 1n t h i s  posit ion ,  both 
aux i l i a ries m u st connect to bus o r  to l i n e  

CPO Orawout cont. pwr. trans:  Fu sed pr imary, 
mechanica l ly  Interlocked secondary breaker, 
s ing le  phase, l i ne to l ine. 1 5  kVA Max. 

CPF Fixed cont.  pwr. tra n s  . .  See Part 1 0 . 1  .4 . 1 0 
F u se Orawout fuses for CPF:  Mechanical ly  inter­

locked secondary breaker. three max, 2 5 E  max. 
PT Orawout pot . trans. :  Fused pr imary and 

secondary, three in WYE max, two i n  open 
delta max. 

B Bus connection 
L Lme connect1on 
EXC Brush less exciter auxi l iary:  See Part 1 0. 2-

secondary and control 
V Caut ion-req u i red with 3000A breaker see 

Part 1 0 . 1 .2 
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e 
Part 1 0 . 1  Sta ndard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0. 1.4.1 Type B / B  - Top Power Cond uctor E ntrance 

Roof 
Bush ings 
( Notes 1 , 2 )  

1 200A 
2000A 
3000A 

Cables (and related details) 

Yes 
Yes 
No 

Yes 
Yes 
No 

Yes 
Yes 
No 

Application Data 
32-264 

Page 2 5  

N o  
No 
No 

• Cables - Max. S 1 ze & No./ Phase • Zero Seq. Trans. (Z) - Max. No.  • Conduits - Max. No. & Location Per Part 1 0 . 1 . 5 ,  F1g. Spec1f1ed 

Term1na ls  Cable-MCM 750 750 750 750 
Cable-No. 4 4 4 2 
Z-No 4 4 4 2 
Condu it  F i g .  A A A B 
CondUit No.  4 4 4 2 

1 /c Potheads Cable-MCM 750 750 750 750 
or Te r m i nators Cable-No 2 2 2 2 

Z-No.  2 2 2 2 
CondUit F 1 g .  A A A B 
Conduit-No. 2 2 2 2 

3/c Potheads Cable-MCM 750 750 750 750 
Cable-No.  2 2 2 1 
Z-No.  0 2 0 1 
Conduit F i g .  A A A B 
Conduit-No.  2 2 2 1 

B u s  R u n  1 200A Yes Yes Yes No 
(Note 1 )  2000A Yes Yes Yes N o  

3000A No No No No 

Note 1 - "Z · Not Ava i l a b l e  I 
Note 2-0 utdoor O n l y  I 

I 

[ z 

BKR 

[ B K R  

Fig u re 1 F i g u re 2 F i g u re 3 Fig u re 4 

No 
No 
No 

750 
4 2 
0 2 
c c 
2 2 

750 
1 
1 
c 
1 

750 
1 
0 
c 
1 

Yes 
Yes 
No 

I 
\ 
\ 

Fig u re 5 

I 

No 
No 
No 

750 
2 
2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

No 
No 
No 

I 
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Page 26 

Part 1 0 . 1  Sta ndard Designs - VIP Vertical Sections (94" deep) 

Part 1 0.1 .4.2 Type B / B - Bottom Power Conductor Entrance 

F i g u re 1 F i g u re 2 F i g u re 3 F i g u re 4 

z 

Cables (and related details) 

• Cables - Max. Size & No ./ Phase • Zero Seq. Trans. (Z) - Max No. • Condu its - Max. No.  & Location Per Part 1 0 . 1 . 5 ,  Fig. Specif ied 

Term1na ls  

1 /c Potheads 
or Te rm mators 

3/c Potheads 

Bus R u n  
( Note 1 )  

Note 1 - "Z" Not Available 

Cable M C M  
Cable-No.  
Z-No.  
Condu 1 t  F 1g .  
Cond u it -No 

Cable MCM 
Cable-No.  
Z-No 
Cond u it F 1 g  
Conduit-No.  

Cable M C M  
Cable-No 
Z-No.  
Cond u it F ig ,  
Cond u it -No. 

1 200A 
2000A 
3000A 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
No 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
No 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
No 

750 
2 
2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

N o  
No 
No 

F i g u re 5 

750 
4 2 
0 2 
c c 
2 2 

750 
1 
1 
c 
1 

750 
1 
1 
c 
1 

Yes 
Yes 
No 

750 
2 
2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

No 
No 
No 
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Part 1 0 . 1  Standard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0. 1.4.3 Type B/ A - Top Power Conductor Entrance 

Roof 
Bushings 
(Notes 1 ,  2 )  

1 200A 
2000A 
3000A 

Cables (and related details) 

Yes 
Yes 
No 

Yes 
Yes 
No 

Yes 
Yes 
No 

Applicat ion Data 
32-264 

Page 2 7  

N o  
N o  
No 

• Cables - Max Size & No /Phase • Zero Seq Trans. (Z) - Max No. • Conduits - Max.  No. & Location Per Part 1 0 . 1 . 5 ,  F1g.  Specified 

Ter m i n als Cable-MCM 750 
Cable-No.  4 
Z-No. 4 
Cond u it F i g  A 
Condu it-No. 4 

1 I c Potheads Cable-MCM 750 
or Ter m i nators Cable-No.  2 

Z-No.  2 
Cond u it F1g.  A 
Conduit-No 2 

3/ c Potheads Cable-MCM 750 
Cable-No 2 
Z-No 0 
Conduit F 1 g .  A 
Condu it- No. 2 

B u s  R u n  1 200A Yes 
( Note 1 )  2000A Yes 

3000A No 

Note 1 -"Z" Not Avai lable 

Note 2-0 utdoor O n l y  

[ BKR 

[ Aux. 

F i g u re 1 

750 750 
4 4 
4 4 
A A 
4 4 

750 750 
2 2 

2 2 
A A 
2 2 

750 750 
2 2 
2 0 
A A 
2 2 

Yes Yes 
Yes Yes 
No No 

I 
I 
z 

See 
Part 
1 0. 1 4 . 1 0  

F i g u re 2 F i g u re 3 

1\ I 
-(- I I I I 

I 

750 
2 
2 
B 
2 

750 
2 

2 
B 
2 

750 
1 
1 
B 
1 

No 
N o  
No 

I� I 
I 
I 
I 
I 
I 
I 
I 
I 

j 

No 
No 
No 

750 
4 2 
0 2 
c c 
2 2 

750 
1 

1 
c 
1 

750 
1 
0 
c 
1 

Yes 
Yes 
No 

No 
No 
N o  

750 
2 
2 
B 
2 

750 
2 

2 
B 
2 

750 
1 
1 
B 
1 

No 
No 
No 
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Page 28 

Part 1 0 . 1  Standard Designs - VIP Vertical Sections (94" deep) 

Part 1 0.1 .4.4 Type B /  A - Bottom Power Conductor Entrance 

F 1 g u re 1 F i g u re 2 

[ 
[ 1-----------i Aux. 

BKR 

z 

F i g u re 3 F i g u re 4 

z z 

F i g u re 5 

I \ 
I \ 

----------------------------�----------�------------�------------�----�-------� 
Cables (and related details) 

• Cables - Max. S1ze & No./Phase • Zero Seq Trans. (Z) - Max. No. • Conduit s - Max. No .  & Location Per Part 1 0 . 1 . 5 ,  Fig. Spec1fied 

Term i n a l s  

1 /c Potheads 
0 r Terminators 

3/c Potheads 

Bus R u n  
( Note 1 )  

Note 1 - "Z" Not Avai l a b l e  

Cable-MCM 
Cabl e-No 
Z-No.  
Cond u i t  F ig 
Cond u it -No.  

Cable-MCM 
Cable - No 
Z-No . 
Conduit F 1g .  
Cond u it -No.  

Cable-MCM 
Cable-No.  
Z-No 
Conduit  F ig  
Conduit-No.  

1 200A 
2000A 
3000A 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
Yes 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
No 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
Yes 

750 
2 
2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

No 
N o  
N o  

750 
4 2 
0 2 
c c 
2 2 

750 
1 
1 
c 
1 

750 
1 
1 
c 
1 

Yes 
Yes 
Yes 

750 
2 
2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

No 
No 
No 
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Part 1 0 . 1  Standard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0.1 .4.5 Type A / B CD - Top Power Conductor E ntrance 

Roof 
B us h i ngs 
(Notes 1 .2 )  

1 200A 
2000A 
3000A 

Cables (and related details) 

Yes 
Yes 
Yes 

Yes 
Yes 
No 

Yes 
Yes 
Yes 

Application Data 
32-264 

Page 29 

No 
N o  
No 

• Cables - Max. Size & No.I Phase • Zero Seq. Tra ns .  (Z) - Max. No. • Condu1ts - Max. No.  & Location Pe r Part 1 0. 1 . 5 ,  F ig .  Spec1f1ed 

Ter m i n a l s  Cable- M C M  750 750 750 750 
Cable-No. 4 4 4 2 

Z-No.  4 4 4 2 
Cond u i t  F ig .  A A A B 
Conduit-No. 4 4 4 2 

1 I c Potheads Cable - M C M  7 5 0  750 750 750 
or Ter m i nators Cable-No.  2 2 2 2 

Z-No. 2 2 2 2 
Conduit F 1g .  A A A B 
Cond u it -No.  2 2 2 2 

3/ c Potheads Cable-MCM 750 750 750 750 
Cable-No.  2 2 2 1 
Z-No.  0 2 0 1 
Cond u it F ig .  A A A B 
Condu1t-No. 2 2 2 1 

B u s  R u n  1 200A Yes Yes Yes No 
(Note 1 )  2000A Yes yes Yes No 

3000A Yes No Yes No 

Note 1 -"Z" Not Avai lable 
Note 2-0utdoor O n l y  

[ z z z 

[ 
F1gure 1 Figure 2 Figure 3 Figure 4 

CD Ca ut 1on :  For  3000A Breaker  See Parts  1 0 . 1 .2 and 1 0 . 1 .4 .7 

No 
No 
No 

750 
4 2 

0 2 
c c 
2 2 

750 
1 
1 
c 
1 

750 
1 
0 
c 
1 

Yes 
Yes 
Yes 

F1gure 5 

No 
No 
No 

750 
2 

2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

No 
No 
No 

I 
I 

I 
I 
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Page 30 

Part 1 0 . 1  Standard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0 .1 .4 .6 Type A/ BCD- B ottom Power Conductor Entrance 

[ Aux.  

t-------i 

[ B K R  

CD 

Cables (and related details) 

F i g u re 1 

z 

F i g u re 2 

See 
part 
1 0 . 1 . 4 . 1  0 

z 

F i g u re 3 F i g u r e  4 

z 

• Cables - Max.  S1ze & No./  Phase • Zero Seq. Trans.  (Z) - Max. No. • Condu itS - Max.  No. & Locat ion Pe r Part 1 0 . 1 . 5 ,  F 1g .  Spec1fied 

Ter m mals 

1 /c Potheads 
or Term 1nators 

3/c Potheads 

Bus R u n  
( N ote 1 )  

Note 1 - "Z" Not Ava i lable 

Cable-MCM 
Cable-No 
Z-No 
Conduit F 1g 
Condu it-No 

Cab le-MCM 
Cable-No.  
Z-No. 
Conduit F 1 g .  
Condu it-No. 

Cable - M C M  
Cable-No 
Z-No. 
Cond u it Fig .  
Conduit-No.  

1 200A 
2000A 
3000A 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
No 

CD Ca ut ion :  For 3000A B reaker See Parts 1 0 . 1 .2 and 1 0. 1 .4. 7 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
No 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
No 

750 
2 
2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

N o  
N o  
N o  

F i g u re 5 

I \ I \ 
I 

750 
4 2 
0 2 
c c 
2 2 

750 
1 
1 
c 
1 

750 
1 
1 
c 
1 

Yes 
Yes 
No 

750 
2 
2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

No 
N o  
N o  
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8 
Part 1 0 . 1  Sta ndard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0. 1.4.7 Type 3A/3B Top & Bottom Power Cond uctor Entrance 

Caut 1on . 3000 amp bus sect10na l 1z 1ng i s  ava i lable but  w1th no power conductor entra nces. 

Appl icat ion Data 
32-264 

Page 3 1  

[ Vented 
Aux [ BKR 

3000 
A 

Cables (and related details) 

(i) 

z ·  

Roof 
Bushmg s  
(Notes 1 ,2 )  

1 200A 
2000A 
3000A 

Yes 
Yes 
Yes • Ca bles - Max.  Size & No./Phase • Zero Seq. Tra n s. (Z) - M a x  No. 

Cables (and related details) 

• Cables - Max. S 1ze & No./ Phase • Zero Seq. Trans. (Z) - Max. No. • Condu its - Max No & Locat 1on Pe r Part 1 0  1 5 F1g Spec1f 1ed 

Termmals 

1 /c Potheads 
or Termi nators 

3/c Potheads 

Bus R u n  
( Note 1 )  

Note 1 - "Z" Not Avai lable 
Note 2-0 utdoor O n l y  

Cable-MCM 
Cable-No.  
Z-No.  
Condu it  F 1g .  
Conduit -No 

Cable-MCM 
Cable-No.  
Z-No 
Conduit  F 1g .  
Condu1t-No 

Cabl e - M C M  
Cable-No 
Z-No.  
Conduit  F 1g  
Condu it -No.  

1 200A 
2000A 
3000A 

[ Vented 
Aux. 

[ B K R .  
3000 
A 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
Yes 

(i) 

(i) As req u i red to a u x i l i ar ies,  a rresters, capacitors in adjacent vert . sect. 

• Condu its - Max No & Locat1on Per Part 1 0  1 5 F1g Specif ied 

Term 1 n a l s  

1 I c Potheads 
or Term i n ators 

3/c Potheads 

Bus R u n  
( Note 1 )  

Note 1 - . .  z · ·  Not Ava 1 l a b l e  

Cable-MCM 
Cab le-No .  
Z-No 
Condu1t F 1 g  
Condu1t-No 

Cable-MCM 
Cable-No 
Z-No 
Conduit F 1 g .  
Conduit -No 

Cable - M C M  
Cable-No 
Z-No 
Conduit  F 1g  
Condu1t-No 

1 200A 
2000A 
3000A 

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
Yes 
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Page 3 2  

Part 1 0 . 1  Standard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0. 1.4.8 Type A/ A - Top Power Conductor Entrance 

Roof 
Bush mgs 
(Notes 1 ,2 )  

1 200A 
2000A 
3000A 

Cables (and related details) 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
N o  
N o  

• Cables - M a x .  S ize & No /Phase • Zero S e q  Trans.  (Z) - Max.  N o .  • Conduits - Max.  No & Locat ion Pe r Part 1 0. 1  . 5 ,  F i g .  5 Specif ied 

Ter m i n a l s  Cable-MCM 750 750 750 750 
Cable-No 4 4 4 2 
Z No 4 4 4 2 
Condui t -F ig .  A A A B 
Cond u it -No.  4 4 4 2 

1 I c Potheads Cab le-MCM 750 750 750 750 
or Te rm mators Cable-No 2 2 2 2 

Z-No 2 2 2 2 
Conduit  F i g  A A A B 
Cond u it -No 2 2 2 2 

3/c Potheads Cab le-MCM 750 750 750 750 
Cable-No 2 2 2 1 
Z -No 0 L 0 1 
Conduit  F ig  A A A B 
Conduit -No.  2 2 2 1 

B u s  R u n  1 200A Yes Yes Yes No 
(Note 1 )  2000A Yes Yes Yes No 

3000A Yes Yes Yes No 

Note 1 "Z" Not Ava i l able I I 
Note 2 - O utdoor O n l y  I I 

[ z 
A u x  

[ Aux 

f- 1 g u re 1 F 1 g u re 2 F i g u re 3 F i g u re 4 
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Part 1 0 . 1  Standard Designs - V I P  Vertical Sections (94" deep) 

Part 10. 1  .4.9 Type A/ A - Bottom Power Conductor Entrance 

F i g u re 1 F i g u re 2 

Aux [ 
[� Aux 

z 

Cables (and related details) 

F i g u re 3 

z 

Appl icat ion Data 
32-264 

Page 33 

F i g u re 4 

z 

• Cables -- Max.  S 1ze & No /Phase • Zero Seq. Trans (Z) - Max.  No. o Condu 1ts - Max.  No .  & Locat ion Pe r Part 1 0. 1  5. F 1g  Spec1f 1ed 

Ter m m a l s  

1 1 c Potheads 
or Term 1nators 

3/c Potheads 

Bus R u n  
{ Note 1 1  

Note 1 'Z" Not Ava 1 lab le  

Cable- MCM 
Cable-No.  
Z - No 
CondUit  F1 g 
CondU i t -No 

Cable-MCM 
Cable-No. 
Z-No 
Condu1t  F 1 g  
Condu1t-No.  

Cable-MCM 
Cable-No.  
Z -No 
Conduit  F 1 g .  
Cond 1 ut-No.  

750 
4 
4 
A 
4 

750 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
Yes 

750 
4 
4 
A 
4 

7 50 
2 
2 
A 
2 

750 
2 
2 
A 
2 

Yes 
Yes 
Yes 

750 
4 
4 
A 
4 

7 50 
2 
2 
A 
2 

7 50 
2 
2 
A 
2 

Yes 
Yes 
Yes 

750 
2 
2 
B 
2 

750 
2 
2 
B 
2 

750 
1 
1 
B 
1 

No 
No 
No 
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Page 34 

Part 1 0 . 1  Sta ndard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0.1.4 . 1  0 Arresters. Capacitors, and Fixed Control Pwr. Trans. 

B 

Aux 

A u x  

Aux 

A Arrester: Stat 1on-Type 
B Breaker:  1 200A or 2000A 
C Capac�or S u rge 
C P F  Control P w r  T r a n s .  F1xed· One Phase. 

50 kVA Max. or  Three Phase. kVA Max 
Pwr Power Conductor Arrangem ent:  See Parts 

1 0. 1 . 4 . 1  to 1 0. 1 .4 9 
Aux Auxi l iar ies :  See Part  1 0. 1  .3  

r-

� I  

'-

Type B/ A (Typ 1ca l )  

Aux 

Type A / B  (Typ1ca l )  

Type A /  A (Typical) 

B 

Aux 

Fuse 

r-

'-- • 

.._ 

Pwr 

� � 
I 
I 

-I- I 
r-'--'-

CPF 

./ 'IT 

Aux 

�

�w' 

....._ 

I 
Aux r--� I ) 
F u se C P F  

..) 
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Part 1 0 . 1  Standard Designs - V I P  Vertical Sections (94" deep) 

Part 1 0. 1 .  5 Primary Cable Entrances (Top Elevation or Base Plan) 

Rear 

CD -

,+' "  ' . . ' ' ' 

One Conduit  

/+· - , ' . 
\ ' 

CD 
- -

,+' - -._  ' . . ' ' � - / 

Two Condu its 

F1g. A - For Entra nces I nto Compartment W1thout Trough 

,+' - -._ ' ' . ' ... .. - / 

,
+'
- -._ ' . . ' ' ' 

CD 

-
Three Condu1ts 

r CD, 

I / - I 

r-=-='=� 6 =-=-=-=="'6 �--1-. 
r- __, 

I :+'· I 
I \ / I L _-...:.. _ J  

- -
One Cond u it 

-

I - - - - I 
I /+'· CD /+'· I 
1 ' . /  ' . / I  
L _-..:_ _ _ _ _  -..:__.l 

- - ·-
Two Condu itS 

F1g B - For Entrances I nto Trough lOr Trough Area) 

One Condu it Two Conduits 

F1g .  C - For Entrances I nto Compartment With Trough 

8 

f 

CDPrimary cable and cond u i t  entrance must be within 6 . 5 "  dia meter entry a rea. 

,+' - -._ ' ' ' ' ' - - / 

Appl icat ion Data 
32-264 

Page 3 5  

CD 

Four Condu its 

,+' - , ' ' . ' ' / 

' 
1 1 . 2 5  

t 
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1 0 . 2 . 1 - F :  Basic Feeder <D 

3 
AS 
A 
50/ 5 1  
50N / 5 1 N 

1 200A 
or 
2000A 

U pper Compartment: See Adjacent Note 

Note 
Depe nding upon the VIP vert ical  sect1on arra ngement 
selected from Part 1 0. 1 ,  this upper compartment may 
contam var ious types of VIP secondary and control 
app l icat ions such as :  

F Basic Feeder 
TF Transformer Feeder 
S Sect10nal izer 
SIM Small Induction Motor 
L IM Large I nd u ct i on Motor 
Bus Pts See Part 1 0. 2 . 1 3  

Lower Compartment: F Breaker 

AS cs 

c 

D� CJ� c 

Lower Hmged Panel 
(VIP Components) 

List of components 

Primary 
v 1 - 5 2  
v 1 -Set Ter m i nations CD 
VR 3-CTS 
OA 1 -Zero Seq Tx 

L V  F i x e d  
v 1 - F useholder, 2 P  
v 2 - Fuses 
o 1 -Capacitor Trip Device 

H inged Panel 
v 1 - CS 
v 2- lnd .  Lights 
v 1 -AS 
v 1 -A 
v 2-50/51  
VN 1 -50N / 5 1 N 

0 1 -WM 
0 1 -VAR 
0 1 -WHM 
0 1 - 50/ 5 1  
08 1 -79 
08 1 -79CO 
OA 1 -50G 

VCP Bkr. 

z 

Pul lout 
30A 

W2 
EZC 
W 2  
K 2 4 1  
co 
co 
KP241 
KV24 1 
D4B2F 
co 
RC 
TOG. SW 
ITH 

<D S hown for appl ication i n  lower compartment. VIP 
a p p l i c a t i o n  a va i l a b l e  in u p p e r  c o m p a r t m e n t .  
H o w e v e r ,  r e fe r t o  P a rt 1 0 . 2 . 1 4  a n d  n o t e  t h a t  
a r ra ngement o f  h i nged panel components d i ffers 
between upper and lower panels. 

CD See Part 1 0.1 .4 
V VIP components ( 1  2 5  VDC control where applicable) 
0 Optional adders 
A,B Related optional adders 
N Not requi red with option A 
R One CT not required with option A 
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1 0 . 2 . 2 - BY :  Bypass Feeder <D  

3 

r 1..., 1 2ooA 
I i OR 
L .J 2000A 

J 

.....+----...;� AS 

3 

$ 1 200A 
OR 
2000A 

A 
50/51 
50N/5 1 N 

U pper Compartment: By Breaker 

( 

[j 
cs ( 

Lower Compartment: By Breaker 

0 
O EJ  
AS CS 

c 

r::J� CJ� c 

Appl icat ion Data 
32-264 

Page 37 

List of components 

Primary 
v 1 -5 2  
v 1 -Set Term inations (l) 
VR 6 - CTS 
OA 1 -Zero Seq Tx 

LV Fixed 
v 2 - F u seholders. 2P 
v 4-Fu ses 
o 2-Capacitor Tnp Dev1ces 

H i nged Panels 
v 2 - CS 
v 4 - l nd. L 1g hts 
v 1 -AS 
v 1 -A 
v 2 -50/5 1 
VN 1 -50N/5 1 N  

o 1 -WM 
o 1 -VAR 
o 1 -W H M  
0 1 - 50/ 5 1  
OB 1 -79 
os 1 -79CO 
OA 1 -50G 

VCP B k r  

z 

P u l lout 
30A 

W2 
EZC 
W 2  
K 2 4 1  
co 
co 
KP241 
KV241 
D4B2F 
co 
RC 
TOG. SW 
ITH 

(j) Shown with major h in ged panel components on 
lower panel. VIP avai lable with maJor components 

on upper panel .  However, refer to part 1 0.2 . 1 4  
and note that arrangement of h mged panel 
components differs between upper and lower 
p anels.  

(l) See Part 1 0. 1 .4 
V VIP components ( 1 2 5  VDC control where applicable) 
0 Optional adders 
A,B Related optional adders 
N Not requ�red with option A 
R Two cts not reqUired with option A 
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1 0 . 2 . 3 -TF:  Transformer Feeder<D 

B u s  

8 7 T  
3 

AS 
3 A 

50/ 5 1  
50N / 5 1 N  

$ 1 200A 
or 
2000A 

U pper Compartment: See Adjacent Note 

Note 
Dependmg upon the VIP vert ical  section a r ra ngement 
selected from Part 1 0 . 1 ,  th 1s  upper compartment may 
cont a i n  va r ious types of VIP secondary and control 
appl ications such as .  

Basic Feeder 
TF Transformer Feeder 
S Sect ional izer 
S I M  S m a l l  l nd u ct 1on Motor 
LIM Large I nd u ct ion Motor 
Bus Pts See Part 1 0. 2 . 1 3  

Lower Compa rtment: TF Breaker 

0 0 � 
86T D u 

AS CS 

0 

r;l � �� �� c 

GGG 
Lower H i n g ed Panel  
(VIP Components) 

List of components 

Primary 
v 1 - 5 2  VCP Bkr 
v 1 -Set Term 1 nat1ons CD 
VR 6-Cts 
OA 1 -Zero Seq Tx z 

LV Fixed 
v 1 - F u seholder, 2 P  P u l lout  
v 2 - Fuses 30A 
0 1 -Capacitor Trip Device 

Hinged Panel 
v 1 -CS W2 
v 2- lnd  Lights EZC 
v l -AS W2 
v 1 -A K241  
v 2-50/ 5 1  c o  
VN 1 -50N/51  N co 
v 3-87T CA 
v 1 -86T WL2 

0 1 -WM KP241 
0 1 -VAR KV241 
0 1 -W H M  D4B2F 
0 1 -50/ 5 1  c o  
OA 1 - 50G ITH 

<D Shown for appl ication in lower compartment. 
VIP appl ication ava i l able i n  upper compartment.  
However, refer to Part 1 0. 2 . 1 4  and note that 
a r ra ngement of hinged panel  components differs 
between upper and lower panels  

CD See Part  1 0 . 1  4 
V VIP components 1 1 2 5  VDC control where appl icable) 
0 Optional adders 
A Related optional adders 
N Not req u i r�d with option A 
R One CT not required w1th option A 
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Cl 
1 0 . 2 . 4 - S : Sectional izer CD 

3 To 5 1 , 5 1 N  
o n  I ,  Dl 
l ncomers 
for 
S u mmat 1on 

1 200A, 
2000A, or 
3000A 

To 5 1 , 5 1 N 
on I ,  D l  
lncomers 
for 
S u m mat ion 

U pper Compartment: See Adjacent Note 

Note 
Dependmg upon the VIP vert 1ca l  sect ion a r ra ngement 
se lected from Part 1 0  1 ,  t h 1 s  upper compartment may 
conta m  vanous types of VIP secondary and control 
appl 1cat1ons such as 

F Bas1c Feeder 
TF Transformer Feeder 
SIM S m a l l  Induction Motor 
LIM Large lnduct 1on Motor 
Bus Pts See Part 1 0. 2  1 3  

Lower Compa rtment: S Breaker 

[] 
cs 

Lower H mged Panel 
(VIP Components) 

0 

a 

Appl icat ion Data 
32-264 

Page 39 

list of components 

Primary 
v 1 - 52 
v 6-CTS 
v 1 - Sect 1onai lzmg B u s CD  

L V  Fixed 
v 1 - F useholder,  2P 
v 2 - F uses 
o 1 - Capac1tor Tnp Device 

H inged Panel 
v 1 - CS 
v 2 - lnd . L1ghts 

6-87B 
2-86B 

VCP B k r  

P u l lout  
30A 

W2 
EZC 
CA 1 6  
WL2 

CD Shown for appl ication 1 n  lower compart ment .  
VIP 1 200A or 2000A appl 1cat ion ava i l able 1 n  upper 
compartment.  However, refer to Part 1 0. 2 . 1 4  and 
note that arrangement of h i nged panel components 
d 1 ffers between upper and lower panels 

V Extends mto adjacent rear compartment .  
See Part 1 0. 1  .4 

CD VIP components ( 1 2 5 VDC control where appl 1cable) 
0 Opt1onal  adder 

Inc luded 1 n  opt ional  adders on I ,  Dl i ncomers but 
located here on S 
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1 0 . 2 . 5 - 1 :  l ncomerCD(Single Source or Dual Source with N . O .  Sectionalizer) 

vs v 

1 200A, 
2000A or 
3000A 

AS 
A 
5 1  
5 1 N  

U pper Compartment: 
Potential Transformers One 
Set Per l ncomer 

[:] 
D vs 

Upper H 1 nged Pa n e l  
(V IP Components) 

lower Compartment: I Breaker 

00'1:£> 
86 D u 

AS CS 

Lower Hmged Panel  
(VIP Components) 

c 

c 

c 

list of components 

Primary 
v 1 -5 2  
v 1 -Set Te rmmat 1ons CD 
v 3 - CTS 
v 2 - PTS 
v 3-F uses 
OA 3 - CTS (Bus )  
OB 3 - CTS ( Li n e )  

LV Fixed 
v 1 - F u seholder, 2 P  
v 2 - Fuses 
v 1 - Fu seholder,  2 P  
v 2 - F uses 
0 l -Capac1tor Trip Dev1ce 
oc 1 -A u x .  CT 

H inged Panels 
v 1 -C S  
v 2- lnd .  Lig h ts 
v 1 -AS 
v 1 -A 
v 2 - 5 1  
v 1 -5 1 N  
VN 1 - 86 
v 1 -VS 
v 1 -V 

0 1 -WM 
0 1 -VAR 
0 1 -WHM 
0 1 - 5 1  
oc 1 -87TG 
OD 1 - 27 

00 1 - 27X 

OA 3 - 87T 
OA 1 -86T 
OBI 3-878 
O B I  1 - 868 

VCP Bkr. 

P u l lout  
30A 
F1xed 
6A 

W2 
EZC 
W2 
K241 
co 
co 
WL2 
W2 
K241 

KP241 
KV241 
04B2F 
co 
ewe 
CV, CP, 
or CVQ 
MG6 

CA 
WL2 
CA 1 6  
WL2 

CD S hown for appl icat 1on of breaker m lower 
compartment and potent i a l  tra nsformers 1n upper 
compartment VIP 1 200A or 2000A a ppl 1cat 1on 
ava i l a b l e  for breaker m upper compartment and 
potent ia l  transformers m lower compartment 
However, refer to Part 1 0. 2 . 1 4  a nd note that 
arra ngement of h i nged panel  components d 1ffers. 

CD See Part 1 0. 1 4  
V VIP components (1 25 VDC control where applicable) 
0 Optional adders 
A.B 
C,D Related optional adders 
N Not reqUired with option B 
I Mounted on h inged panel of sect1onai1Zer S. 
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1 0 . 2 . 6 - 0 1 :  Dual  l ncomerCD(with N . C .  Sectionalizer) 

3 

v 
vs 
67 
67N 

1 200A. 
2000A. or 
3000A 

AS 
A 
5 1  
5 1 N  
67 
67N 

U pper Compartment: Potential 
Transformers One Set Per l ncomer 

� 
D 
vs 

Upper H 1 nged Panel  
(VIP Components) 

Lower Compartment: Dl Breaker 

0 0� 
86 0 u 

AS C S  

Lower Hmged Panel  
(VIP Components) 

c 

c 

c 

Appl icat ion Data 

32-264 

Page 4 1  

List o f  components 

Primary 
v 1 -5 2  
v 1 - Set Te r m 1 nat 1ons iJJ 
v 3 - Cts 
VE 3 - Pts 
v 3 - F u ses 
OA 3 - Cts I Bus) 
O B  3 - C t s  ( L m e )  

LV Fixed 
v 1 -F u seholder. 2P 
v 2 - F u s es 
VE 1 - F useholder. 3P 
VE 3 - F u ses 
VE 1 -Aux PT (For C R P )  
0 1 - Capac1tor Trip Dev1ce 
oc 1 -Aux.  Ct 

H inged Panels 
v 1 - CS 
v 2- lnd L 1ghts 
v 1 - AS 
v 1 -A 
v 2 - 5 1  
v 1 - 5 1  N 
VN 1 - 86 
v 1 -VS 
v 1 -V 
v 2-67 
VE 1 - 67N 
OE 1 - 67N 

0 1 -WM 
0 1 -VAR 
0 1 -W H M  
0 1 - 5 1  
o c  -87TG 
OD 27 

OD -27X 
0 1 -67 
OA 3-87T 
OA 1 - 86T 
OBI 3-878 
OBI 1 - 868 

VCP Bkr 

P u l lout 
30A 
F 1xed 
6A 

W2 
EXC 
W2 
K241 
co 
co 
WL2 
W2 
K241  
CR 
C R P  
C R C  

KP241 
KV24 1 
D4B2F 
co 
ewe 
CV. C P  
or CVO 
MG6 
CR 
CA 
WL2 
CA1 6 
WL2 

CD Shown for appl 1cat1on of breaker i n  lower 
compartment a nd potent 1a l  transformers 1 n  upper 
compartment. V IP  1 200A or 2000A appl1cat1on 
ava i lable for breaker i n  upper compartment a nd 
potent i a l  transformers 1n lower compartment 
However. refer to Part 1 0 2 1 4  a nd note that 
arrangement of hmged panel components d 1ffers 

iJJ See Part 1 0 . 1 4 
V VIP components ( 1 25 VDC control where applicable) 
0 Opt1onal adders 
A B  
C.D 
E 
N 
I 
E 

Related opt1onal adders 
Not requ�red w1th opt1on B 
Mou nted on hinged panel of sect1onal1zer S 
For opt1on E. omit 1 PT. 1 LV fuse, 1 Aux PT, 
1 CRP, change 3P fuseholder to be 2P 
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1 0 . 2 . 7 - S G :  Smal l  GeneratorCD 

3 

3 

VS 
v 
WM 
VAR 
5 1 V  

1 200A 
or 
2000A 

""'-'--.- AS 
A 
W M  
VAR 
5 1 V  

U pper Compartment: Potential 
Transformers One Set Per Generator 

( 

s s  G 0 
D D c G S  vs 

Upper H 1 n ged Panel 
(VIP Components) 

Lower Compartment: S G  Breaker 

0 BEJ C 
o []  
AS C S  

Lower H 1 nged Panel  
(VIP Components) 

List of components 

Primary 
v 1 - 5 2  
v 1 - Set Te rmmat 1onsCD 
v 3 - CTS 
v 2 - PTS 
v 3 - F uses 
OA 3 - CTS ( B us)  

LV Fixed 
v 1 - Fu seholder,  2 P  
v 2 - F u ses 
v 1 - F useholder,  2 P  
v 2 - F u ses 
0 l -Capac1tor Tnp Dev1ce 

H inged Panels 
v 1 - CS 
v 2- lnd .  L 1ghts 
v 1 -AS 
v 1 -A 
v 1 -WM 
v 1 -VAR 
VR 1 - 5 1 G  
VN 3 - 5 1 V  

v 1 -VS 
v 1 -V 
v 1 -G S  
v 1 - S S  
OA 3 -87G 
OA 1 - 86G 
0 1 - 3 2  
0 1 -46 

s Synchronizing Panel 
v 2 -Voltmeters 
v 2 - L 1 g hts 
v 1 - Synchroscope 
v 1 - F requency Meter 

VCP Bkr 

P u l lout  
30A 
F 1xed 
6A 

W2 
EZC 
W2 
K241 
KP241 
KV241 
co 
cov 

W2 
K241 
W2 
W2 
CA 
WL2 
C R N - 1  
coo 

CD Shown f o r  appl lcat 1 o n  o f  breaker m lower 
compartment and pote nt ia l  transformers 1 n  upper 
compartment VIP 1 200A or 2000A appl ication 
ava i lab le for breaker in upper compartment and 
potent ia l  transformers m lower compartment. 
However, refer to Part 1 0. 2 . 1 4  and note that 
a r rangement of h 1 nged panel components d iffers 

CD See Part 10 1 4 
V VIP components ( 1 25 VDC control where applicable) 
0 Opt1onal adders 
A Related optional adders 
N Two of 51 V not reqUired w1th optional adder of 

1 -46. 
R Uses CT 1n generator neutral res1stor CirCUit 
S One requ 1red per line up. bracket -mounted 

See Part 1 0  2 1 3  
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1 0 . 2 . 8 - LG :  Large Generator® 

3 

vs 
v 
WM 
VAR 
5 1 V  

87G 

1 200A. 
2000A. or 
3000A 

AS 
A 
WM 
VAR 
5 1 V  
46 
40 
87GN 

U pper Compartment: Potential 
Transformers One Set Per Generator 

c 

ss G 0 
0 D c G S  vs 

Upper H 1 nged Pa nel  
(VIP Components) 

Lower Compartment: LG Breaker 

0 EJB c D o o  
86G D Ll 

AS CS 

BEJG� , 
0BtJ " 

-

(V IP Components) 

App l ication Data 
32-264 

Page 43 

List of components 

Primary 
v 1 · 5 2  
v l · Set Te rmmat 1ons(!) 
v 3 - CTS 
v 3 - CTS ( B u s )  
v 2-PTS 
v 3 - F u ses 

LV Fixed 
v 1 - F u seholder .  
v 2 - F u ses 
v 1 - F u seholder .  
v 2 - F uses 

2P 

2P 

v 1 -Aux CT (for CWC) 
0 l -Capac 1tor Tnp Dev1ce 

Hinged Panels 
v 1 - CS 
v 2 - l n d  Lights 
v l -AS 
v 1 -A 
v 1 -WM 
v 1 -VAR 
VR 1 - 5 1 G  
v 1 - 5 1 V  
v 1 -VS 
v 1 -V 

v 1 - G S  
v 1 - SS 
v 3-87G 
v 1 -86G 
v 1 -87GN 
v 1 -46 
v 1 -40 
0 1 - 3 2  
0 1 - 64 

Synchronizing Panel 
v 2-Voltmeters 
v 2-L 1g hts 
v 1 -Synchroscope 
v 1 - F req u ency Meter 

VCP Bkr 

Pu l lout 
30A 
F 1 xed 
6A 

W2 
EZC 
W2 
K 2 4 1  
K P 2 4 1  
KV24 1 
co 
cov 
W 2  
K241 

W2 
W2 
CA 
WL2 
ewe 
coo 
KLF 
C R N - 1  
DGF 

Q) Shown for  appl 1cat 1on of breaker  1 n  lower 
compart ment and potential  transformers 1n upper 
compartment.  VIP 1 200A or 2000A a ppl lcat 1on 
ava i l able for breaker 1 n  upper compartm ent and 
potent i a l  transformers 1 n  lower compartment.  
However. refer to Part 1 0  2 . 1 4  and note t h at 
arrangement of hmged panel  components d1ffers 

CD See Pa rt  1 0  1 4 
v 
0 
R 
s 

VIP Components ( 1 25 VDC control where appl1cable) 
Optional adders 
Uses CT m generator neutral resistor C1rcu1t 
One required per l ine up, bracket-mounted 
See Part 1 0. 2  1 3  
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1 0 . 2 . 9 -S I M :  Smal l  I nd uction MotoreD 

AS 
A 
50N / 5 1 N  
5 1  
49/50 

1 200A 
or 
2000A 

U pper Compartment: See Adjacent Note 

Note 
Dependmg upon the VIP vertical sect1on ar rangement 
selected from Part 1 0  1 .  th 1s  upper compartment may 
contam vanous types of VIP secondary and control 
appl 1cat 1ons such as: 
F Bas1c Feeder 
TF Transformer Feeder 
S Sect 1onal 1zer 
SIM S m a l l  I nduct ion Motor 
L IM La rge l nd u ct 1on Motor 
Bus PTS See Part 1 0. 2 . 1 3  

Lower Compa rtment: S I M  Breaker 

AS CS 

Lower H i nged Panel 
(VIP Components) 

c 

List of components 

Primary 
v 1 - 52 
v 1 - Set Te r m1nat 1ons CD VN 3 - CTS 
DA 1 -Zero Seq T x 

LV Fixed 
v 1 - F useholder.  2P 
v 2 - Fuses 
D 1 - Capacltor Tnp Dev1ce 

Hinged Panel 
v 1 - CS 
v 2 - l n d .  L 1g hts 
v 1 -AS 
v 1 -A 
VN 1 - 50N / 5 1 N 
VR 1 - 5 1  
V R  1 -49/50 

D -WM 
D 1 -VAR 
DA 1 -50G 
DB 2-50/ 5 1  
D B  1 -49 

s Bus Pts and 
v 2 - Pts 
v 3 - F u ses 
v 1 -VS 
v 1 -V 
v -27/47 
v -27X/47X 
v - F useholder.  
v 2 - F uses 

H inged Panel 

2P 

VCP Bkr 
2 

z 

P u l lout 
30A 

W2 
EZC 
W2 
K241 
co 
co 
B L - 1  i 2 E L  I 

KP241 
KV24 1 
ITH 
co 
DT3 

W2 
K241 
cvo 
MG6 
F 1 xed 
6A 

CD shown for appl ication i n  lower compartment 
V I P  appl icat ion ava 1 lab le  m upper compartment. 
Howeve-r, refer to Part 1 0. 2 . 1 4  and note that 
arrangement of h i nged panel components d 1 ffers 
between u pper and l ower pa nels.  

CD See Part 1 0. 1  A 
V VIP components (1 25 VDC control where appl1cable) 
0 Opt1onal adders 
A. B Related optional adders 
N One CT and 50N/5 1 N  not required with opt1on A 
R 1 - 51 and 1 -49/50 replaced with opt10n B 
S One reqUired per motor bus. VIP vertical sect1on 

arrangement selected from Part 1 0 . 1  must mclude 
an upper or lower front compt. for th1s equ1pment. 
See Part 10 2. 1 3  for hmged panel. 
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1 0. 2 . 1 0-LI M :  Large Ind uction Motor CD 

3 
-+---11._ AS 

A 
50N /5 1 N  
5 1  
49 
50 
46 

$ 1 200A 
or 
2000A 

U pper Compartment: See Adjacent Note 

Note 
Dependmg upon the VIP vert 1cal  sect 1on arrangement 
selected from Part 1 0. 1 ,  t h 1 s  upper compartment may 
cont a 1 n  vanous types of VIP secondary and control 
appl 1cat 1ons such as: 
F Bas ic  Feeder 
TF Transformer Feeder 
S Sectlonal iZer 
SIM Small Ind uction Motor 
LIM Large lnduct1on Motor 
Bus Pts See Part 1 0. 2 . 1 3 

Lower Compartment: L I M  Breaker 

G 
8� 0 CJ 

AS C S  

Lower H i nged P a n e l  
IVIP Components) 

c 

Appl ication Data 
32-264 

Page 45 

List of components 

Primary 
v 1 - 5 2  
v 1 -Set Te rm1nat 1ons CD 
v 3 - Cts 
OA 1 -Zero Seq. Tx 

LV Fixed 
v 1 - F useholder, 2P 
v 2 - F u ses 
o 1 -Ca pac1tor Tnp Dev1ce 

Hinged Panel 
v 1 -CS 
v 2-lnd. Lights 
v 1 -AS 
v 1 -A 
VN 1 - 50N /5 1 N  
v 1 - 5 1  
v 1 -49 

v 1 - 50 
v 1 -46 
VR 1 -8 7 M  
v 1 -86M 
0 1 -WM 
0 1 -VAR 
OA 1 -50G 

s Bus Pts and H i nged Panel 
v 2 - PTS 
v 3 - F uses 
v 1 -VS 
v 1 -V 
v 1 - 27/47 
v 1 -27X/47X 
v 1 - F u seholder,  2P 
v 2 - F u ses 

VCP Bkr .  

z 

P u l lout  
30A 

W2 
EZC 
W2 
K241 
co 
co 
DT3 

ITHi3EL I 
C M  
ITHi3EL I 
WL2 
KP241 
KV241 
ITH 

W2 
K241  
C P  
M G 6  
F 1xed 
6A 

(j) Shown for appl 1cat 1on 1n lower compartment 
VIP appl icat ion a v a i l able 1n upper compartment 
However, refer to Part 1 0 . 2 . 1 4  and note that 
arrangement of h 1 nged panel  components d 1 ffers 
between upper and lower panels  

CD See Part 1 0 . 1 4 
v 
0 

VIP Components 11 25 VDC control where applicable) 
Opt1onal adders 

A Related optional adders 
N 1 - 50N /51 N not required w1th option A 
R Uses Cts at motor 
s One requ1red per motor bus. VIP vert1cal sect1on 

arrangement selected from Part 1 0  1 must 1nclude 
a n  upper or lower front com pt. for th1s equ1pment See 
Part 1 0. 2  13 for h1nged panel 
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1 0 . 2 . 1 1 -SS M :  Smal l  Synchronous Motor CD 

3 

�--�� AS, A, VAR 
55, 5 1 ,  50N/ 5 1  N 

49/50 

$ 1 200A 
or 
2000A 

U pper Compartment: AC B rush less 
Exciter EQ. One Set Per M otor 

/0-, 
( \ 
\. I 

- /  
Auto-Tx 

Upper H i n ged Panel 
(VIP Components) 

Lower Compartment: SSM B reaker 

0 
o tl  
AS CS 

c 

c 

� � c  

Lower H i nged Panel 
(VIP Components) 

List of Components 

Primary 
v 1 -5 2  
v 1 - Set Term 1 n at1ons (j) 
v 3- Cts 
OA 1 -Zero Seq. Tx 

LV Fixed 
v 1 - F useholder. 2P 
v 2 - Fuses 
v 1 - 62 
v 1 - Fuseholder ,  2 P  
v 1 - F u s e  
v 1 -Transformer 
v 1 -Recllf 1er 
v 1 -Volt Trap 
v -95 
0 1 - Capac1tor Tnp Dev1ce 

H i nged Panels: 
v 1 - CS 
v 2 - l nd .  Lig hts 
v 1 -AS 
v 1 -A 
v 1 -VAR 
v 1 - 5 5  
V R  1 - 5 1  
V N  1 - 50N/51  N 

v 1 -A ( F ie ld )  
v 1 -V ( F 1e ld)  
v 1 -Transformer 
VR 1 -49/50 
0 1 -WM 
OA 1 - 50G 
08 2 - 50/ 5 1  
08 1 -49 

s B u s  Pts and H i nged Panel 
v 2 - Pts 
v 3 - F u ses 
v 1 -VS 
v 1 -V 
v 1 - 27/47 
v 1 - 2 7X/47X 
v 1 -8 1  
v 1 -8 1 X 
v 1 - F u seholder,  2 P  
v 2 - F u ses 

VCP Bkr .  

z 

Pul lout 
30A 
Agastat 
F 1 xed 
6A 
SOLA 

SG 

W2 
EZC 
W2 
K241 
KV24 1 
cw 
co 
co 

K241 
K241 
Auto 
B L - 1  (2EL)  
KP241 
ITH 
co 
DT3 

W2 
K241 
cvo 
M G 6  
K F  
M G 6  
F 1xed 
6A 

CD Shown for appl 1cat1on of breaker 1n lower 
compartment and AC brushless exc1ter components 
m upper compartment. VIP 1 200A or 2000A 
application available for breaker 1n upper compt 
and exc1ter components in lower compt However, 
refer to Part 1 0. 2. 1 4  and note arrangement of 
panel components differs. 

(j) See Part 1 0. 1 .4 
V VIP components ( 1 2 5  VDC control where appl1cable) 
0 Opt1onal adders 
A,B Related opt1onal adders 
N One CT and 1 - 50N/51 N not required w1th option A 
R 1 - 5 1  a nd 1 -49/50 replaced with opt1on B 
S One reqUired per motor bus. VIP vertical sect1on 

arrange ment selected from Part 1 0 . 1  must mclude 
an upper or lower front compartment for thiS 
eqUipment. See Part 1 0. 2  13 for hinged panel 
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Cl 
1 0 . 2 . 1 2-LS M :  Large Synchronous M otor CD 

AS, A, VAR 
55,  5 1 ,  50N/ 5 1 N 
49, 50, 46 

1 200A 
or 
2000A 

U pper Compartment: AC B rushless 
Exciter EQ. One Set Per M otor 

/0-, 
{ \ 
\.. I 

- /  
Auto·Tx 

Upper Hmged Pa nel  
(VIP Components) 

Lower Compartment: LSM Breaker 

c 

c 

0 
8g D 1J 

IVARI c 

AS CS 

Lower H i nged Panel  
(V IP  Components) 

Appl icat i o n  Data 
32-264 

Page 47 

List of components 

Primary 
v 1 - 52 
v 1 - Set Terminations CD 
v 3-CTS 
OA 1 -Zero Seq. Tx 

LV Fixed 
v 1 - F u seholder. 2 P  
v 2 - F u ses 
v 1 - 62 
v 1 -F u seholder, 2 P  
v 1 -F u s e  
v 1 -Transformer 
v 1 -Rectif ier 
v -Volt Trap 
v -95 
0 -Capacitor Trip Dev1ce 

H inged Panels 
v 1 -CS 
v 2-lnd Lights 
v 1 -AS 
v 1 -A 
v 1 -VAR 
v 1 - 5 5  
v 1 - 5 1  
V N  1 -50N / 5 1  N 

v 1 -A ( F 1e ld)  
v 1 -V ( F ie ld)  
v 1 -Transformer 
v 1 -49 
v 1 - 50 
v 1 -46 
VR 1 -8 7 M  
v 1 -86M 
0 1 -WM 
OA 1 - 50G 

Bus Pts and Hinged Panel 
v 2 - Pts 
v 3 - F uses 
v 1 -VS 
v 1 -V 
v 1 - 27/47 
v 1 - 27X/47X 
v 1 -8 1  
v 1 -8 1 X  
v 1 - F u seholder, 2 P  
v 2 - F u ses 

VCP Bkr 

z 

Pul lout 
30A 
Agastat 
F 1 xed 
6A 
SOLA 

SG 

W2 
EZC 
W2 
K24 1 
KV24 1 
cw 
co 
co 

K241  
K241 
Auto 
DT3 
ITH (3EL)  
C M  
I T H  (3EL)  
W L2 
KP241 
ITH 

W2 
K241  
C P  
M G 6  
K F  
M G 6  
F 1xed 
6A 

CD Shown for appl ication of breaker in lower 
compartment and AC brush less exc1ter components 
m upper compartment. VIP 1 200A or 2000A 
application available for breaker 1n upper compt 
and exc1ter components 1n  lower compt However, 
refer to Part 1 0. 2. 1 4  and note arrangement of 
panel components differs. 

CD See Part 1 0 . 1 . 4  
V VIP components (1 25 VDC control where applicable) 
0 Opt1onal adders 
A,B Related opt1onal adders 
N One CT and 1 - 50N /51 N not required with option A 
R Use CT's at motor 
S One reqUired per motor bus. VIP vertical sect 1on 

arrangement selected from Part 1 0 . 1  must mclude 
an upper or lower front compartment for th1s 
equipment. See Part 1 0. 2. 1 3  for hmged panel 
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1 0 . 2 . 1 3  H inged Panels for Bus Pts & Synchronizing 

Q t:J 
0 
D vs 

S m a l l  ln duct1on Moto r Q)  
( S e e  Part 1 0 2 9)  

27/ 
47 

c 

c 

§JEJ[ J  
r=J 
D vs 

Smal l  Synchronous MotorQ) 
(See Part 1 0 2 1 1 )  

EJivMI 

0 0  

EJ 
Synchronizing Pa nel  

c 

( Bracket Mounted on End of Lme Up) 
(See Parts 1 0.2.7 & 1 0  2 8 )  

j;l LJ Q u 
� 
0 vs 

Large Induction MotorQ) 
(See Part 1 0. 2  1 0) 

c 

c 

� � §JEJ[ r 
0 
D vs 

Large Synchronous Motor G) 
I See Part 1 0 2 1 2 )  

c 

CD Shown for appl 1cat1on 1n u pper compartment.  V I P  
appl 1 cat 1on avai lable m lower compartment 
However, refer to Part 1 0  2 14 and note that 
arrangement of h 1 nged panel components differs 
between upper and lower panels  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Part 1 0 . 2 - Standard Designs V I P  Secondary & Control 

Part 1 0. 2.1 4  H inged Panel Equipment 
( Maximum) 
Note that t h e  f i g u re below s h ows that t h e  
a rrangement of compone nts d iffers between 
upper and lower panels .  The f i g u re may a l s o  

be u sed to select c u stom a r r a ngements of 
h i n g ed p a n e l  components. 

[][][][] 

0[][][] 

Application Data 
32-264 

Page 49 

/ U pper H 1 nged Pa n e l  

1 FT3 1 Relay Case ( Max) 
2 FT21 Relay Case ( Max) 
3 K241 I n strument 
4 FT Test Sw1tch 
5 W2 Sw1tch 
6 WL2 Relay 

� Lower H i nged Pa nel  
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Part 1 1 - H ow to Arrange, Select, and S pecify VAC-CLA D  

11 . 1  
Refer t o  P a r t  1 0 . 1  f o r  V I P  vertica l sect ions 
shown i n g  top a n d  bottom power conductor 
entra nces a nd beg i n  to a r r a nge a p r i m a ry one 
l in e  as typica l ly shown below. Note that  the 
c h a rt i de nt if ies the specif ic  vert ica l sect ions 
(or rear compartments)  selected based p r i ­
m a r i ly u pon t h e  d i rect ion o f  power cond uctor 
entra nce. 

Vertical 
Section 

Rear 
Compartment 

Part 
1 0. 1 .4-

F i g u re 

: '@  

Top 
Bus R u n  
1 200A 

1 

Upper 

. 5  

2 

Lower 

.5 

2 

500MCM 
3- 1 /c PH 
Bottom 

3 

3 

$ 
I 

I I 
Bottom 
1 -3 / C  PH 
500MCM 

2 

U pper 

.2 

5 

Lower 

.2 

5 

750MCM 
3 - 1 / C  PH 
Top 

3 

3 

3 

3 

3 

Upper Lower 

. 1  . 1  

3 3 

750MCM 
3 - 1 / C  PH 
Top 

3 

3 

4 

Upper 

. 3  

3 

Lower 

. 3  

3 

500MCM 
3 - 1 / C  PH 

3 

3 

$ 
T 

Bottom 
1 -3 / C  PH 
500MCM 

5 

U pper 

. 1  

1 

Lower 

. 2  

1 

: �  

B u s  R u n  
1 200A 

6 

U pper 

.6 

2 

'""""' 1 

Lower 

.6 

2 
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11.2 
Refer to Part 10.2 for VIP secondary and 
control appl icat ions and select your l ist of 
components. (The primary one l i ne instrument 
transformer deta i l s  can now be completed.) 
Typical secondary and control selections for 
the pr imary one l ine are shown on the front 
view below. 

lncomer 

Line Pts 

Part 1 0.2.5 Feeder TX Feeder ------- Breaker Breaker 

Ind. Motor Part 1 0.2 . 1  Part 1 0 .2 .3 
Bus Pts 

Part 1 0.2.9 

lncomer Ind. Motor Sect1on-
Breaker Breaker Alizer 
Part 1 0.2.5 Part 1 0.2.9 Breaker 

Part 1 0.2.4 

2 3 

In  comer 

Line Pts 

TX Feeder Feeder Part 1 0.2 .5 
Breaker Breaker 1- - - - - - -
Part 1 0.2 .3 Part 1 0.2 . 1  Syn. Motor 

Bus Pts 

Part 1 0.2. 1 1 

Syn. Motor Syn. Motor lncomer 

Ex c. Breaker Breaker 

Part 1 0.2. 1 1  Part 1 0.2. 1 1 Part 1 0.2.5 

4 5 6 
...,.1------------------- Front View ------------------t.-

11.3 
Specify the following general i nformat ion: 
a .  Indoor, a isle-less. or sheltered-aisle 

(single or double row) 
b. Shipping group l i m itations 
c. System voltage, frequency, phase 

sequence, a nd grounding. 
d. System MVA or short circuit requ i rements 
e.  Main bus cont inuous current rating 
f. Control voltage 

g. Control cable entrance (Top or bottom and 
vertical sect ion) 

11.4 
Specify the following information for  each 
compartment: 
a.  C i rcuit nameplate wording 
b. Breaker continuous current rat ing 
c. Identification of remote eq u ipment con­

trolled by VAC-CLAD 
d. Relay characteristics 
e.  If not on primary one l ine: 

• I nstrument transformer ratios 
• Complete power conductor i nformation­
top or bottom, size, n umber, type of 
term i nation 

Application Data 
32-264 

Page 5 1  
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Westinghouse Electric Corporation 
Switchgear Div is ion 

East  Pittsb u r g h ,  PA 15112, U . S.A.  
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