
\ 

2000A BUS 
FRO M 
XFMR. 

vs� 1 

(3) 
2000:5 

'00"' ® 
(3) 

2000:5 

15 kVA 
4 1 60V 

120/240 v 

4 . 1 6kV 3!<> 60Hz. 2000A 

(3) 

'-y-----1 
FRO M RE MO TE 
CT'S IN SWG R. 

EE -301 

T O  
BATIE RY 
CHARGE R 

� 
BC1 
30 

35H 
36H 

� 
T O  

SWG R. HE ATE RS 

V1 
V2 

FEEDE R EE-4046 
4 1 60V - 480V 2000 kVA 

T RANSFO RME R 

vs� 2 

® 1200A 

(3) 
500:5 

FEEDE R EE -404D 
4160V - 480V 2000 kVA 

TRANSFO RME R  

C1 
C2 
C3 

FEEDE R EE -401 B 
UNIT 1-G .T .  AUX. SWG R. 

(3) 
400:5 

vs� 3 

® 
(3) 

400:5 

1200A 

FEEDE R EE-4010 
UNIT 3-G .T. AUX SWG R. 

C1 
C2 
C3 
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Type VacCiad-W Medium Voltage Metal-Clad Switchge.ar 
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Description and Application 
VacCiad-W Metal-Clad Switchgear is an i nte­
grated assembly of d rawout vacu u m  circuit 
breakers, bus, and control devices coordi­
nated e lectrically and mechanica l ly for 
medi u m  voltage circuit protect ion.  The 
Metal-Clad i ntegrity provides maxim u m  cir­
cuit separation and safety. Inc luded are iso­
lated g rounded meta l compartments, 
complete insulation of all conductors i nsur­
ing  that no l ive parts wil l  be exposed by 
opening of a door. It is typica l ly used on c ir­
cuits i nvolving feeder circuits, tra nsmission 
l ines, distribution l i nes and m otors. 

All major components a re manufactured by 
Westing house, establ ish ing one source of 
responsibil ity for the equipment a n d  assur­
ing high standards in qua l ity, coord ination, 
rel iabi lity and service. 

VacCiad-W Switchgear is avai l able in volt­
age ratings of 4.76kV through 1 5kV and in  
nomina l  interrupting capacities of 250MVA 
(29kA), 350MVA (41 kA), 500MVA ( 1 8kA and 
33kA). 750MVA (28kA). 1 000MVA (37kA) and 
for i ndoor or  outdoor applications. 

Metal-Clad Switchgear Definition 
Metal-Clad Switchgear is an assembly of 
units characterized by the fo l lowi ng 
features: 

• The main  interrupt ing device is rem ova­
ble and arranged with a mechan ism for 
movi ng it physica l ly between con nected and 
disconnected positions. It is equ ipped with 
self-a l ign ing and self-coupl ing pri mary and 
secondary disconnecting  devices. 

• The i nterruptin g  devices, buses, voltage 
transformers, a n d  control power tran s­
formers, a re completely e nclosed by 
g rounded metal barriers, which have n o  
intentional  openings between compa rt­
ments. A metal barrier in front of the i nter­
rupting device ensu res that when, in the 
connected position ,  n o  l ive parts a re 
exposed by the opening of a door. 

• Al l  live parts are enclosed within  
g rounded metal compartments. 

• Automatic shutters cover primary ci rcuit 
elements when the remova ble element is in 
the disconnected, test or  removed posit ion.  

• Primary bus conductors a n d  connections 
are covered with track-resistant insu lat ing 
material throug hout. 

• Mechanical interlocks a re provided to 
maintain a proper and safe operat ing 
sequence. 

• I nstruments, meters, relays, secondary 
control devices and their wir ing a re isolated, 
where necessary, by g rounded metal bar­
riers from a l l  primary ci rcuit elements. 
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Applicable Industry Standards 
ANSI American National Standards 
Standard Institute 

C37.0 1 0  Appl ication g uide for ac h igh-volt­
age ci rcuit breakers rated on a sym metrical 
cu rrent basis 

C37 . 1 00 Defin it ions for power switchgear 

C37.04 Rati ng structure for ac h ig h-voltage 
circuit breakers 

C37.06 Preferred rat ings for ac h ig h-voltage 
ci rcuit breakers rated on a symmetrical cur­
rent basis 

C37.07 Factors for reclosing service 

C37.09 Test procedure for ac h igh voltage 
ci rcuit breakers 

C37. 1 1  Power circu it breaker contro l 

C37.20.2 Meta l-Clad and Station-Cubicle 
switchgear 

CD C37.21 Appl ication Guide for Metal­
Enclosed Power Switchgear 

CD C37.55 Conforma nce Testing of Metal­
Clad Switchgear 

C37.24 Guide for evaluating the effect of 
solar radiation 

NEMA National Electrical Manufacturers 
Association 

SG-4 Power C i rcu it B reakers 

SG-5 Power Switchgear Assembl ies 

International Electrotechnical Commission 
Recommendations 

IEC 56 High Voltage AC Breakers 

CD Proposed 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

Design/Proof Tests 
VacCiad-W Metal-Clad switchgear meets 
appl icable ANSI ,  IEEE,  N E MA and I E C  stan­
dards. The design criter ia dictated that a l l  
tests demonstrate performance a bove the 
requ irements of the standa rds. The ANSI  
test series is  basic test criteria and i nc ludes 
i nterruption,  B IL, d ielectric, conti nuous cur­
rent, mechan ical l i fe, and thermal and envi­
ronmental condit ions. 

The desig n/proof test ing of VacCiad-W 
switchgear is the most extensive ever per­
formed by Westing house, which has a lways 
maintained the h ig hest standards for its 
Metal-Clad equi pment. 

Production Tests 
Circuit Breaker 
• Each breaker d raw-out u n it is checked for 
a l ign ment with a master cel l  fixture that ver­
ifies all i nterfaces and i nterchangeabi l ity. 

• Al l  ci rcuit breakers a re operated over the 
range of m i n i m u m  to maximum control 
voltage. 

• I nterrupter contact gap is  factory set. 

• One-min ute die lectric test is performed 
on each breaker, per ANSI  Sta ndards. 

• Final  i nspection and qua l ity check. 

Housing 
• Master breaker fixture is  i nserted i nto 
each breaker cel l  to ensure a l ign ment. 

• One-minute d ielectric test per ANSI  Stan­
dards is appl ied to both p rimary and sec­
ondary circuits. 

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

• Final  inspection and qua l ity check. 
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Type VacCiad-W Med i u m  Voltage Meta l-Clad Switchgear 

Features 

@ Vacuum Interrupter 
Current Transfer Conductor 
The Westinghouse "Stiff-Flexible" 
desig n  e l im i nates the need for a ma in  
conductor s l id ing contact and its costly 
mai ntenance. 

@ Breaker Rails 
The breaker and aux i l i a ries can be 
withdrawn on rai ls for i nspection and 
maintenance without the need for a 
separate l ift ing device. 

@ Front Breaker Mechanism 
The stored energy mechanism is on 
the front of the breaker so the inspec­
tion or ma intenance can be done with 
the breaker on its rai ls .  

@ Horizontal Drawout Circuit Breaker 
Type VCP-W breaker is  a horizontal 
drawout desi gn ,  which provides con­
nect, test, and d isco n nect posit ion.  

@ Automatic Shutters 
These steel sh utters operate automati­
cal ly when the circu it breaker is with­
drawn, to protect workmen from 
accidental contact with the stationary 
primary contacts. 

@ Main Bus System 
The main  bus has  fl u id ized-bed, track­
resistant epoxy i nsu l ation with p lated 
joints and constant pressu re washers. 

@ Current Transformers 
There is space for up to fou r  cu rrent 
transformers per phase which a re eas­
i ly accessible from the front. 

@ Primary and Secondary Contacts 
Al l  moving breaker contacts a re self­
align ing ,  h ave positive action,  and a re 
silver-plated. 

@ Metal Compartment Barriers 
Al l  compartments a re enclosed by 
g rou nded metal barriers. 

@ Barriers 
Barriers a re breaker mou nted . 

@ Breaker Wheels 
B reaker can be rol led on floor when 
removed from the structure. 

@ Auxiliary Compartment Shutter 
This shutter operates automatica l ly  
when the aux i l ia ry  d rawer is with­
drawn to protect workmen from acci­
dental contact with the stationary 
primary contacts. 
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Features, Continued 

Front view showing auxiliary compartments 
withdrawn. 

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

View of drawout control power transformer. 
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Typical Vertical Sections 

DO 
DO 

DO 
DO 

Term. 
Blocks 

�------------------96.25--------------�·�1 
Fig. A 36 ln. Wide Typical Breaker/Breaker Vertical Section 

Term. 
Blocks 

Gnd 
I Bus 

�-----------96.25 -----------')1�1 

95.0 

Fig. B 36 ln. Wide Typical Auxiliary/Breaker Vertical Section Fig. C 36 ln. Wide Typical Auxiliary/Auxiliary Vertical Section 
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Available Configurations 

1200A 
Breaker 

1200A 
Breaker 

D. O .  
Auxiliary 

2000A 
Breaker 

January, 1989 

1200A 
Breaker 

2000A 
Breaker 

Vented 
Auxiliary 
Com pt . 

(Non-D.O.) 

3000A 
Breaker 
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1200A 
Breaker 

D .O. 
Auxiliary 

D .O. 
Auxiliary 

D .O. 
Auxiliary 

D .O .  
Auxiliary 

1200A 
Breaker 

2000A 
Breaker 

1200A 
Breaker 

2000A 
Breaker 

D .O. 
Auxiliary 

3000A 
Breaker 

Blank 
Space 

Line Conn. 
D .O. 

Auxiliary 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

Application 

Table 1: Available VCP-W Vacuum Circuit Breaker Types Rated on Symmetrical Current Rating Basis, per ANSI Standards 

ldentificat ion 

Circuit 
Breaker 

T ype 

50 VCP-W 

50 VCP-W 

75 VCP-W 

150 VCP-W 

250 

350 

500 

500 

150 VCP-w 750 

Nominal  Nominal  
Voltage 3-Phase 
Class MVA 

Class 

kV MVA 
Class Class 

4.16 250 

4.16 350 

7.2 500 

---· 
13.8 500 

1 3 .8 750 

----
1 50 VCP-W -=:__Lo 

Rated Values 

Voltage 

Rated Rated 
Max. Voltage 
Voltage Range 

Factor 

® 

v K 

kV rms 

4.76 1.24 

4.76 1 . 1 9  

8.25 1 .25 

1 5  1.30 

15 1 .30 

1 5  1.30 

Insulation Level 

Rated Withstand 
Test Voltage 

Low 
F re- Impulse 
quency 

kV rms kV Crest 

19 60 

19 60 

36 95 

36 95 

36 95 

36 95 

Current -------
Rated Rated 
Cantin- Short 
uous Circuit 
Current Current 
at (at 
60 rated 
Hz Max. 

kV) 
® 

I 

Amperes kA rms 

1 200 29 
2000 
3000 

1200 4 1  
2000 
3000 

1 200 33 
2000 
3000 

1200 18 
2000 
3000 

1200 28 
2000 
3000 

1 200 37 
2000 
3000 

Rated Rated 
Inter- Perm is-
rupting sible 

T ime T ripping 
Delay 

® 

y 

Cycles Sec. 

5 2 

5 2 

5 2 

5 2 

5 2 

5 2 

Related Required Capabil ities@ 

Rated 
Max. 
Voltage 

D ivided 
By K 

V/K 

kV rms 

3.85 

4.0 

6.6 

-
1 1 .5 

11.5 

11.5 

Current Values 

Maxi- 3 Sec. 
mum Short-
Sym. Time 
Inter- Current 
rupting Carrying 
Capa- Capability 
bility 

K Times Rated 
Short-Circuit 
Current® 
K l  

kA rms kA rms 

36 36 

- -f---
-

-
49 49 

4 1  4 1  

23 23 

36 36 

Closing 
and 
Latching 
Capability 
(Momentary) 
GJ 

1 .6 K T imes 
Rated Short-
Circuit 
Current 
® 
kA rms 

58 
78GJ 

I 

- ---
2.7 K Times 
Rated Short-
Circuit 
Current 
® 
kA Crest 

97 
1 132GJ 

I 
,._ I"' 
66 1 11 

' 

37 62 
58GJ 97GJ 

58 97 
77GJ 1 130GJ 

--

-
'n �=t: 48 48 

�L_-�_ 
Table 2: Available VCP-W Vacuum Circuit Breaker Types Rated on Symmetrical Current Rating Basis per IEC Standards 

Circuit I Voltage 
Breaker I '-' T ype kV rms 

Withstand Voltages 

1 Min.  Lightning 
Power Impulse 
Frequency 

kV rms kV Crest 

36 vcP-W �� --1---

-

lOt 40t 

-- ---- ------
lOt 40t 

--------
lOt 40t 

------------
20t 60t 

---
20t 60t 

72 VCP-W 40 7.2 20t 60t 

;,. "'

w

" I" -
120 VCP-W 32 F12= t�' 75t 

8t 75t 

-
-

--

-

---
1 20 VCP-W 40 12 

-------
-

--

-28t 75t 

-------
38 95 

Normal Short Cir 
Current Break ing 
In Current, 

lsc 

A kAGJ I---
630 25 

1250 
2000 f-----t----
1 250 3 1 .5 
2000 

1250 40 
2000 t--- --

630 25 
1250 
2000 

1250 31.5 
2000 

--

;:::j� -- --- -- - --630 25 
1250 
2000 

1 250 31.5 
2000 t--- ----
1250 40 
2000 

630 25 
1 250 
2000 

cuit Short-Time 
(3 Sec.) 
Withstand 
Current 

kAGJ - I ,: , --fo 

25 

3 1 .5 

40 

25 

I Short Circuit 
1 Making 

Current 
( Peak) 
2.5 x lsc 
kA Crest 

63 

79 

100 

---- --
63 

79 

100 

63 """ w , I , , 
-

-

-- -
-

---
175 VCP-W 32 17.5 

+--- ----
-

j------ � 

iJ5Vc P-W 40 iu -5 

-
-

-
--

---'----

---

Table 2 Notes 

38 95 

38 95 

- � --

t Withstand voltage capabil ities exceed these values. 
Contact your local ® representative if you require 
higher values. 

G) I n  the IE C rating Structure per IE C 56 and IE C 694, there 
is no "Voltage range factor 'K' " . Therefore, the 175 
VCP-W 25 is rated at 25 kA at 17.5 kV, and also 25 kA at 

1250 3 1 .5 31.5 
2000 

-----

-1 250 40 
2000 

1 3.2 kV. T here is no increase in short circuit current rat­
ing to go along with the lower applied voltage level. 

® The rated operating sequence is 0-3m-C0-3m-CO . How­
ever, these breaker ratings are also available for rapid 
auto-reclosing service with the 0-0.3s-C0-3m-CO oper­
ating sequence. 

Table 1 Notes 
CD Non-Standard Breakers with High Momentary Rating 

available for Special Appl i cations. 
® For 3 phase and l ine to l ine faults, the sym interrupting 

capability at a n  operating voltage, V0 

v I . . = Vo Rated Sh ort-CirCUit C urrent) 

But not to exceed Kl. 
Single l ine to ground fault capability at an operating 
voltage, V0 

1 1  v . . = . 5 Vo 
( R ated Short-C1rcu1t Current) 

But not to exceed Kl. 
The above apply on predominately inductive or resis­
tive 3-phase circuits with normal-frequency l ine to l i ne 
recovery voltage equal to the operating voltage. 

@ For Reclosing Service, the Sym. Interrupting Capability 
and other related capabilities are modified by the 
reclosing capability factor obtained from the following 
formula: 
R (%)� 1 00-C [

I 21 
15-T, 1 5-T 2  ··] 

6 n - + __ 1
_
5

_ + _
1
_

5
_ + 

Where C � kA Sym. Interrupting Capability at the 
O perating Voltage but not less than 18. 

n � Total No. of O penings. 
T,, T2, etc. = T ime interval i n  seconds except 

use 15 for time intervals longer than 15 
sec. 

Note: Reclosing Service with the standard 
duty cycle 0 + 15s + CO. D oes not require 
breaker capabilities modified since the 
reclosing capability factor R = 100%. 

@l Tripping may be delayed beyond the rated permissible 
tripping delay at lower values of current in accordance 
with the fol lowing form u l a :  

T I d I Y [K I  (K Times Rated Short-Circuit Current) ] 2 secon s = 
Short-Circuit Current T h rough Breaker 

The aggregate tripping delay o n  all operations within 
any 30 minute period must not exceed the time 
obtained from the above formula .  

® Included for reference only. 
® Preferred rating. 
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Application Quick Check Table 

Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Applications Above 3300 Feet 
For appl ication of c i rcuit breakers in a rad ia l  
system su ppl ied from a s ing le  source trans­
former. Short-circuit duty was determ i ned 
using E/X am peres and 1 .0 m u lt ip ly ing fac­
tor for X/R ratio of 1 5  or less and 1 .25 m u lti­
plying factor for X/R ratios in the range of 
15 to 40. 

Source I Operating Voltage 
Transformer 
MVA Rat ing i kV 
Mo ioc Loo.i -;:;- � -,

-
16-

- 1 6.6 ___ - � 1� --· I ,, --
· 

;0
5

°% i �0� j 5 0  V C P �W 25 0 
-
--- I --- I ---

2 . 2.5 �2 kA � 5 0  V C P -W 25 0 15 0 V C P -W 5 00 15 0 V C P-W 5 00 15 0 V C P-W 5 00 

i 10 1 kA 23 kA 22.5 kA 19.6 kA �::51 �''-1 " V C P  W '5 0 r- :-:::-
5 7.5 I 36 kA I 5 0  V C P-W 25 0 -+----- .;...___ 

·
-- 33.2 kA 

7.5 I' 1� I �0 V C P-W 35 0J ��0 1 ���, "' kA__ I "vce.w 35 0 I "vce.w wo 
f-_ . 46.9 kA ____j 41.3 kA 

__ -+-----��0 [���-, Breaker Type � ---

-
L___ ___ 

.r,:V C P -W 75 0  
1
15 0 V C P -W 75 0  

and 1 35 kA 30 4 kA 
25 Sym. Interrupting Capacity I 

. 
30 ' at the Operating Voltage oooh �� 5 00 l :,5 0  V C P -W 1000 15 0 V C P -W 1000 I I 46.3 kA 40.2 kA 

0 Transformer Impedance 6.5% or more, all other Transformer Impedances are 5 .5% or more. 

The rated one-m i n ute power frequency 
withstand voltage, the i m pulse withstand 
voltage, the continuous cu rrent rati ng,  and 
the maximum voltage rat ing must be m u lti­
p l ied by the appropriate correction factors 
below to obtai n  modified rat ings which 
most equal  or  exceed the appl ication 
requirements. N ote that intermediate values 
may be obtai ned by i nterpolation .  

Altitude 
( feet ) 
3 ,300 (and below ) 
5 ,000 
10,000 

Correction Factor 
Current 
1.00 
0.99 
0.96 

Voltage 
1.00 
0 .95 
0.80 

load Current Switching Continuous Number of Operations 
The fol lowing table of n u mber of operations 
is a guide to normal ma intena nce for c i rcuit 
breakers operated under usua l  service con­
ditions for most repetitive duty appl ications 
including isolated capacitor bank switching 
and shunt reactor switch ing, but  not for  a rc 
furnace switch ing .  The n u m bers in the 
Table are consistent with ANSI C37.06 
(1979). 

Servicing shal l  consist of adjust ing,  clean­
i ng, lu bricating, t ighten ing,  etc., as recom­
mended by the ci rcuit  breaker instruction 
book. 

Continuous cu rrent switching assumes 
opening and closing rated cont inuous cur­
rent at rated maximum voltage with power 
factor between 80% leading and 80% 
lagging.  

I n rush cu rrent switching assures a closing 
current equal to 600% of rated conti nuous 
current at rated maximum voltage with 
power factor of 30% lagg ing or  l ess, and an 
opening cu rrent equal  to rated cont inuous 
current at  rated maxi m u m  voltage with 
power factor between 80% leading and 80% 
lagg ing .  

January, 1989 

Circuit 
Breaker 
Type 
All V C P -W Vacuum 
Circu it Breakers 

Current 
Rating 

Amperes 
- -

- -

1200 

2000 

3000 

Max. No. 
Operations 
Between 1 Servicing 
2000 

2 000 I ' 1000 
In accordance with ANSI C37.06( 1 979). if a 
short-circuit operation occurs before the 
completion of the l isted switching opera­
tions, maintena nce is  recommended and 
possible functional  part replacement may 
be necessary, depending on previous accu­
mulated duty, fau lt  magnitude, and 
expected future operations. 

I No Load Continuous Inrush 

i Mechanical Duty 
Current Current 
Switching Switching 

10,000 1000 75 0 

1 0,000 1000 75 0 

5 ,000 5 00 400 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Application on Symmetrical Current 
Rating Basis 

Application Considerations 
Westinghouse medium voltage metal-clad 
switchgear provides control and protection 
for generators, motors, transformers and all 
types of feeder circuits. In the usual applica­
tion, the selection of the circuit breaker for 
the operating voltage, to carry the load cur­
rent, and provide for the interruption of the 
available short-circuit, is of primary impor­
tance. The purpose of this application data 
is to aid in this selection. 
It should be noted that for a particular appli­
cation there may be other items of technical 
importance that require careful considera­
tion. Also, requirements for special applica­
tions or unusual service conditions should 
be referred to the nearest Westinghouse 
Sales Office with details and a request for 
recommendations. 
Rated Maximum Voltage 
The line to line operating voltage, V0, 
should not exceed the rated maximum line 
to line voltage, V, 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 125% of transformer full load 
amperes. Always consider forced cooled rat­
ing, possible future forced cooling and 12% 
additional capacity for 65° C rise rating 
when used. 
Induction motor and synchronous motor 
starting breakers should be rated in excess 
of 125% of motor full load amperes. 
Generator breakers should be in excess of 
125% of generator full load current. Other 
factors such as increased capacity at 1.0 
power factor, reduced voltage or low 
ambient temperature rating may have to be 
considered. 

Capacitor bank feeder breakers should have 
a rating in excess of 135% of the bank full 
load current. This is due to a 0 to + 15% 
manufacturing tolerance in capacitors, kVAR 
due to harmonic currents and possibility of 
up to 10% over-voltage. 
Breaker Capacitor Switching Limits 
Continuous G rounded U ngrounded 
Current Capacitor Capacitor 
Rating Bank Bank -----
1200A 890A 960A 
2000A & 3000A 1180A 1280A 

Low Current Interruption 
The VCP-W circuit breaker has been tested 
successfully for the interruption of the fol­
lowing low current inductive circuits up to 
15 kV. 
24 A. 60 A, 200 A, 600 A. 1200 A. 2000 A, 
and 3000 A. Each test was run at both 20% 

and 80% power factors. Each test consisted 
of at least one Open and one Close-Open 
operation. 

Interrupting Capability 
Table 1 lists rated short-circuit current at 
rated voltage for the various available cir­
cuit breaker types. This is adjusted for the 
operating voltage to obtain the 3 phase 
symmetrical interrupting capability. This 
value is multiplied by 1.15 to obtain the sin­
gle line to ground capability. Note that the 3 
phase or single line to ground capabilities 
may not exceed Kl, the maximum symmetri­
cal interrupting capability. 
Although these capabilities are expressed in 
sym. kilo-amperes, the circuit breaker shall 
be able to interrupt all values of asymmetri­
cal as well as symmetrical short-circuit from 
a system haveing an X/R ratio of 15 or less. 
Short-Circuit Duty 
To check the breaker application from an 
interrupting standpoint, compare the inter­
rupting 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 interrupting time, to obtain the maxi­
mum short-circuit duty. If the maximum 
multiplying 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 15 or less, the multiplying factor 
is 1.0. 

Short-Circuit Duty= E/X amperes (Max. 
Mult. Factor) 

A closer check of the application requires 
calculation of the system X/R ratio. It is suf­
ficiently accurate (on the conservative side) 
to neglect the resistance component when 
calculating the system reactance, X, and 
neglect the reactance component when cal­
culating 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. 

System X/R ratio 
X, 

for 3 phase faults R, 

2X, +X, 
and = - -- for single line to ground 2R, + R, 

faults, where X, and X0 are positive and zero 
sequence reactances, R, and R, are positive 
and zero sequence resistances. 

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

Short-Circuit Duty= E/X amperes (Mult. Fac­
tor Table 2). 

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

3 phase fault 

E l,p =­
X 

single line to 
ground fault 

3E I,G = -- -2X, + X, 

Where E is the highest typical line to neutral 
operating voltage, and reactances are ohms, 
per phase, line to neutral. 

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

3 phase fault 

Is l,p = --
X 

single line to 
ground fault 

3 Is I,G = 2X�� X, 

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

MVA Base 
Is = -\1'3-:=3=---K-V- Base ohms KV' 

MVA 

Where: KV Line-to-Line Voltage 

per unit X 

or = 

X 
MVA 

MVA base 

X 
or = 1 Is 

X ohms 
or = base ohms 

)( 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 typ­
ical X/R ratio ranges and is included for esti­
mating purposes. 

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

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

Momentary Duty= 1.6 E/X Amperes 
Compare momentary duty with close and 
latch capability or momentary rating listed 
in Table 1. 
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Table 2: Multiplying Factor for E/X Amperes 
(ANSI C37.01 0, 1979, Figs. 8, 9, 10) 

System I Type V C P -W Vacuum 
X/R Circuit Brea ker 

Rated Interrupting Time , 5 Cycle 
Type of Fault 

Ratio 311! L G  311! & L G  
Source o f  Short Circuit 

-----

Local Remote 
------

1.00 1.00 1.00 
15® 1.00 1.00 1.00 
20 1.00 1.02 1.05 
25 1.00 1.06 1.10 
30 1.04 1.10 1.13 
35 1.06 1.14 1.17 
40 1.08 1.16 1.22 
45 1.12 1.19 1.25 
50 1.13 1.22 1.27 
55 1.14 1.25 1.30 

----

60 1.16 1.26 1.32 
65 1.17 1.28 1.33 
70 1.19 1.29 1.35 
75 1.20 1.30 1.36 
80 1.21 1.31 1.37 
85 1.38 
90 1.22 1.32 1.39 
95 1.40 

100 1.23 1.33 1.41 
---

110 1.24 1.34 1.42 
120 1.24 1.35 1.43 
130 1.24 1.35 I 1.43 

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

® Where system XtR rat i o  is 15 or less, the Multiplying 
Factor is 1.0.  

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

X/R 
Type of circuit Range 
Remote generation thru other types of cir-
cuits such as transformers rated 10 MVA  
or smaller for each three phase bank, 15 
transmission lines, distribution feeders, or 
etc . less 
Remote generation connected thru trans­
formers rated 10 MVA  to 100 MVA  for 
each three-phase bank, where the trans-
formers provide 90 percent or more o f  the 
total e quivalent impedance to the fault 
point . 15-40 
Remote generation connected thru trans­
formers rated 100 MVA or larger for each 
three-phase bank where the transformers 
provide 90 percent or more of the total 
e quivalent impedance to the fault point. 
Synchronous machines connected thru 
transformers rated 25 to 100 MVA  for 

30-50 

each three-phase bank. 30-50 
Synchronous machines connected thru 
transformers rated 100 MVA  and larger. 40-60 
------ - - -

Synchronous machines connected directly 
to the bus or thru reactors . 40-120 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Source of Short Circuit 

Local 
Application of breakers at generator voltage 
is local source. Also, local sources are con­
sidered to be where short circuit is fed pre­
dominantly from generators through: 
a) Not more than one transformation, or 

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

CDMax. Multiplying Factor 
1 .25 3(2! Fault 
1 .43 LG Fault 

Table 3: Reactance X for E/X Amperes 

Remote 
Most applications including station service 
auxiliaries are remote source. Remote 
sources are considered to be where the 
short circuit is fed predominantly from gen­
erators through: 

a) two or more transformations, or 

b) a per-unit reactance external to the gen­
erator that is equal to or exceeds 1 .5 times 
the generator per-unit subtransient react­
ance on a common system MVA base. 

(])Max. Multiplying Factor 
1 .43 3(2! or LG Fault 

Typical Values & Range 
Reactance X Used for on Component Base 
Short-Circuit 

System Component Duty 
2 Pole Turbo Generator X 

4 Pole Turbo Generator X 

Hydro Gen. with Damper Wdgs. and X 
Syn. Condensers 

Hydro Gen . without Damper Windings 75X 

All Synchronous Motors 1.5X 

Ind. Motors above 1000 HP , 1800 R P M  1.5X 
and above 250 HP, 3600 R P M  

All Other Induction Motors 50 HP 3.0X 
and Above 

Ind. Motors Below 50 HP and 
all Single Phase Motors Neglect 

Distribution System from Remote X 
Transformers 

Current Limiting Reactors X 

Transformers 
OA to 10 MVA ,  69 kV X 

OA to 10 MVA, above 69 kV X 
F O A  12 to 30 MVA  X 

F O A  40 to 100 MVA  X 

Use transient reactance X'd for X for hydro gener­
ator without damper windings . 
For other machines use subtransient reactance 
X"d for X .  
For other system components use positive 
se quence reactance X1 for X .  

Momentary 
Duty % Reactance X/R Ratio 
X 9 80 

7-14 40-120 
X 14 80 

12-17 40-120 
X 20 30 

13-32 10-60 
75X 30 30 

20-50 10-60 
1.0X 24 30 

13-35 10-60 
1.0X 25 30 

15-25 15-40 
1.2X 25 15 

15-25 5-20 

Neglect 
X as Speci fied 15 

or Calculated 5-15 
X as Speci fied 80 

or Calculated 40-120 

X 5.5 10 
5-7 6-12 

X 7.5 12 
7-11 8-15 

X 10 20 
8-2 4  10-30 

X 15 30 
8-35 20-40 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Application on Symmetrical Current Rating Basis 

Example 1 - Fault Calculations 
Type V 30 Sym. Interrupting Capability 
Breaker Max. 

50V C P-W250 4.76 k V  
(iL V .  Max. 
29 kA 

Max. Kl (iL 4.16 k V  Oper. Voltage 

[
4.76] 
4.16 (29)=33.2 kA® 

36 k A  

L G  sym. Interrupting Capability 

Note: Interrupting capabilities ® and ® at 
operating voltage must not exceed max . sym. 
interrupting capability Kl 

36 k A  1.15 (33.2)=38.2 kA® 

Close & Latch 
or Momentary 
58 kAQ) 

Check capabilities (j)@ and @ on the following utility system where there is no motor 
contribution to short circuit. 

13.8 k V  

X 
- = 15 R 
375 MVA  
available 

13.8 k V  

3750 k V A  

On 13.8 k V  System, 3.75 MVA  Base 

3.75 MVA  
Z = 375 MVA  = .01 pu  or 1% 

X' Z'= X2+R2=R2 ( - + 1) R' 

z 
R = � 

l(F:t2 + 1 

1 1 
V226 = 1 5.03 = .066% 

X=� (R) = 15 (.066) = .99% R 
Transformer Standard 5.5% Impedance has a ± 7.5% 
Manufacturing Tolerance 

5.50 Standard Impedance 
Transformer Z = -.41 (-7.5% Tolerance ) 

5.09% 

From transformer losses R is calculated 

31,000 Watts Full Load 
-6,800 Watts No Load 
24,200 Watts Load Losses 

24.2 kW R = 3750 k V A  = .0065 pu or .65% 

transformer X = V Z 2- R2 V ( 5.09)2- (.65)2 = V 25.91-.42 = V 25.48 

X =  5.05% 

X R X/R 
13.8 k V  System .99% .066% 15 
Transformer 5.05 .65 8 
System Total 6.04% .716% 9 
or .0604 pu .00716 pu 

For 3 Phase Fault 

E 
130 = X where X is ohms per phase and E 

is the h i ghest typical l i n e  to neutral operat­
ing voltage 

I 
or I, 0 = � where X is per u n it reactance 

I s is base current 

3.75 MVA 
Base current Is = V3 

(4. 1 6  kV) 
= .52 kA 

I ,  .52 
I 0 = - = -- = 8.6 kA Sym. 3 

X .0604 

X 
System R = 9 ( is  l ess than 1 5) wou ld  use 

1 .0 mu lt. factor for short-ci rcuit d uty, there­
fore, short-circuit duty is 8.6 kA sym .  for 3 0 
fau lt @ and m o mentary duty is 8.6 x 
1 .6 = 1 3.7 kAG:l 

For Line to G round Fault 

3E 31s 
ILG = or = --"---

2X, + Xo 2X, + Xo 

For this system,  Xo is the zero sequence 
reactance of the transformer which is equal  
to the transformer positive sequence react­
ance and X, is the positive sequence react­
ance of the system. 

Therefore, 

3(.52) 
I LG = 

2( .0604) + .0505 
= 9 . 1  kA Sym . 

Using 1 .0 m ult. factor, short-circuit 
d uty = 9. 1  kA Sym. LG @ 

The 50VCP-W250 breaker capab i l ities 
exceed the duty requ irements and may be 
appl ied.  

With this appl ication, short cuts could have 
been taken for a qu icker check of the appl i ­
cation.  If we assu me u n l im ited short c ircuit 
ava i lab le at 1 3.8 kV and that Trans. Z = X  

Is .52 
Then I 0 = - = -- = 9.5 kA Sym . 3 

X .055 
X/R ratio 1 5  or less m u lt.  factor is  1 .0 for 
short-ci rcuit duty. 

The short-circuit duty is  then 9.5 kA Sym. 
@@ and m omentary duty is  9.5 x 1 .6 
kA= 1 5.2 kAG:l. 
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Example 2 - Fault Calculations 
All ca lculations on per unit basis. 7.5 MVA 
Base 

7.5 MVA 
Base Current Is = Y3 6_9 kV 

= .628 kA 

X R 
13 .8 kV Sy stem 

.628 ( 6.9) X = - --= .0 15 .0 15 .00 1 21 ( 13.8) 
Tran sformer .0 55 .00 55 
Total Source Tran sf. .0 70 pu .00 65 pu 

3000 Hp Syn. motor 
( .628) 

X = .20 --= .638  pu at 7 .5 M V A base 
.197 

2500 Hp Ind. Motor 
(.628) 

X = .25 (.l-lJ) = .908 pu at 7.5 M V A base 

E Is 13!1l = X or = X where X on per unit base 

January, 1989 
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Type VacCiad-W Med i u m  Voltage Meta l-Clad Switchgear 

13.8 kV 
1:::. 

7500 kVA 

Source of Short Circuit Current 

CD Source Tran sf .  

03000 H P  Syn. Motor 

@2500 H P  Ind . Motor 

IB . 628 Total X = --= -= .062 

X 
1,, 10 .1 

Interrupting 
E /X Ampere s 

.628 
= 8.971 

.0 70 

.628 = .656 
( 1.5) .638 

.628 
---�·-- = . 461 
( 1.5) .908 

13F = 10 .088 
or 10. 1  kA 

13.8 k V  Sy stem 

X 
21 kA Sym. Available R = 15 

X= 5.5% X z = 5.53% -= 10 
R = 0 .55% R 

Momentary X 
E /X 
Ampere s R 

.628 
=8.971 11 

.0 70 

.628 
= .984 25 

.63 8  

.628 
= .691 3 5  

.90 8  

X( 1) 
--

R(X) 

11 
.0 70 

25 
.63 8  

3 5  
.90 8  

R 

=157 

=39 

=39 

10 .647 Totai 1/R=23 5  
X 1.6 
17.0 kA Momentary Duty 

Sy stem 
R 

= .062 ( 23 5) = 14. 5  i s  Mult. Factor 1.0 from Table 2. 

Short circuit duty = 10.1 kA 

Type 
Breaker 
75VC P-W500 

150 V C P-W500 

v 
Max . 
8. 25 k V  

15 k V  

3!1l Sym. Interrupting C::�patJ�','_____ _________ Clo se & Latch 
(i• V. Max . Max . Kl (<• 6.9 k V  Oper. Voltage or Momentary - ·--�--�----·-

33 kA 41 kA 8. 25 66 kA 
- - (33) = 39. 5  kA 

18 kA 23 kA 
6.9 
15 ( 18) 
--(39.1)= 23 kA 6.9 
(But not to exceed Kl) 

37 kA 

Either breaker cou ld be properly a ppl ied, but 
price wi l l  make the type 1 50VCP-W500 the 
more econom ical selection.  
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Application on Symmetrical Current Rating Basis, Continued 
Example 3-Fault Calculations 
Check breaker appl ication or generator bus where 

Each generator is 7.5 MVA, 4. 1 6  kV 1 040 amperes fu l l  load, I"= 1 .04 kA 

Sub transient reactance Xd" = 1 1 %  or, X= 1 1  pu 

X . .  
Gen 

R 
rat1o 1s 30 

1 1 1 3 
- - + - - + --- = - and -

X X X X � 

1 
--- + --- + 
R R 

1 

R 

X X 

3 

R 

X R � 
or X5 = --- and R = --- Therefore System 

3 5 3 ' Rs 
- = Gen - = 30 

R R 

Si nce generator neutral g rounding reactors a re used to l im it the ILG to l,o or below, we 
need only check the 13 short-circuit duty. 

I I I 31  3 ( 1 .04) 
l8p = � + � + � = -8- = --- = 28.4 kA Sym. E/X amperes 

X X X X . 1 1  

X . 
Table 2 System - of 30 1s M u lt .  factor 1 .04 

R 

Short-circuit duty is 28.4 ( 1 .04) 29.5 Ka Sym metrica l .  

Type 
Breaker 
50 V C P-W250 

30 Sym. Interrupting Capability 
v 
Ma��x_:_. ____ _:_0"--i,_V:_:_:_Mcc a_:_x_. ____ M�ax_ ._ K_ I ___ ____cc(' _' _ 4_.1� kV Oper . Voltage 
4.76 k V  29 kA 36 kA 4.76 

( 291=33_ 2 kA 
4.16 

The 50VCP-W250 breaker could be appl ied. 

Surge Protection 

VacCiad-W meta l c lad switchgear is a pplied 
over a broad range of circu its, and is one of 
many types of eq uipment in  the total sys­
tem.  The distri bution system can be subject 
to voltage transients caused by l ight ing or 
switching surges. 

Recog nizing this phenomenon, the industry 
has developed standards to provide g u ide­
l i nes for appl ication of electrical equipment, 
which should be used in  the design of dis­
tribution systems independent of the 
breaker interrupting medi u m .  These stan­
dards are: 

IEEE 288 ( 1 969) - ANSI C37.92 ( 1 972)­
IEEE G u ide for I nduction Motor 
Protection. 

IEEE 242 - 1 975 ( Buff Book) 
IEEE Recommended Practice for Protec­
tion and Co-ordi nation of I ndustria l  and 
Commercia l  Power Suppl ies. 

IEEE 1 41 - 1 976 ( Red Book) 
Recommended Practices for E lectric 
Power Distri bution in I ndustria l  P lants. 

ANSI  C37.20.2 
Meta l-Clad and Station-Type C u bicle 
Switchgear 

In  genera l ,  if the BIL of the system is equa l  
to  the B IL  of  VacCiad-W meta l c lad switch­
gear, no protection is req u i red agai nst 
switching surges; however, rotating a ppa ra­
tus rarely meets this criterion. For ci rcu its 
exposed to l ightning, protection is recom­
mended i n  line with standard practices. 

With the wide range of appl ications, not a l l  
circuits req u i re surge protection.  Therefore, 
VacCiad-W meta l c lad switchgear does not 
incl ude any surge protection as standard. 
The user exercises the options as to the 
type of protection deemed necessary, 
depending on the individua l  c ircu it charac­
teristics and cost considerations. 

The fol lowi ng recom mendations a re out­
l ined to provide g u idelines of m i n i m u m  
surge protection for metal clad switchgear 
and the associated system equipment : 

1 .  Lightn ing - Standard l ightning protection: 
arresters. ( Refer to Typical Lightning Arres­
ter Application,  Page 1 5. )  

2.  Switching surge protect ion :  
a .  L iqu id fi l led transformer - no surge 
protection.  

b .  Dry type transformers: 
15 kV - 95 kV B IL- no su rge protection 
req u i red. 
7.5 kV- 95 kV BIL - no surge protection 
requ i red. 
5 kV - 60 kV BIL - no surge protection 
req u i red. 

January, 1 989 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Cl 

Surge Protection, Continued 
For a l l  other voltages/BI L  ratings for dry 
type transformers, surge protection (a rres­
ters or capacitors) is recom mended at the 
transformer terminals,  in  l ine with estab­
lished practices. Metal oxide surge arresters 
can be suppl ied in VacCiad-W switchgear as 
an a lternate to the a bove. 

c. Motors - Surge ca pacitors at the motor 
termi nals (and surge arresters where 
appropriate) .  

d .  Generators - Surge capacitors and sta­
tion class surge arresters at machine 
terminals. 

e. Switching overhead l ines and under­
ground cables - no surge protection 
required. 

f. Capacitor Switching - no surge protec­
tion req ui red. 

g. Shunt reactor switching -Three phase 
1 5  kV dry-type reactors less than 9 MVA 
require su rge protection at the reactor's 
term inals. 

Metal-oxide surge a rresters l im it the magni­
tude of prospective overvoltage, but are 
ineffective in contro l l ing  the rate-of-rise of 
fast transients which surge capacitors do 
control .  Surge capacitor values recom­
mended are : 0.25 uf on 1 5  kV systems, and 
0.5 uf on 5 kV and 7.5 kV. Rel iabi l ity of 
surge capacitors is h igh ,  si nce they a re 
operated at only 50% of the stress of con­
ventional  power capacitors. The combina­
tion of conservative design and high f inal  
test level at 7 times rated voltage for 10 sec­
onds assu res the long l ife and establ ished 
re l iabi l ity of surge capacitors. The new 
metal oxide surge a rresters a re recom­
mended, and this latest adva nce in a rrester 
design assu res better performance and h igh  
rel iabi l ity of  th is  component uti l ized in 
surge protection schemes. 

These appl ication g uidel ines for VacCiad-W 
metal clad switchgear were establ ished after 
extensive analysis of medium voltage 
power systems. 

January, 1 989 

Appl ication Data 
32-265 

Page 1 5  

Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Typical Lightning Arrester Application 

Operating 
Voltage 
kV 
2. 4 
4.1 .6 
6.9 

12.0 
13 . 8  

Impedance 
Grounded 
or 
Ungrounded 
System 
3 kV 
6 or 4. 5 kV 
9 or 7.5k V  
15 kV 
15 kV 

Solidly 
Grounded 
System 
3 kV 
3 kV 
6 kV 
9 kV 

12 kV 

The location of  a rresters at the ju nction of 
cables con nected to exposed l ine  may a lso 
protect equipment. The fol lowing table 
shows typical maximum cable lengths 
which can be protected by riser pole arres­
ters, based on typical assumed system 
parameters and on the fu l l  range of known 
arrester types and makes. Where cable 
length to equi pment exceeds the maxi m u m  
l isted, i t  i s  recom mended that a rresters also 
be located at the equi pment. 

Suggested maxi m u m  cable length, in  feet, 
between riser pole a rresters and protected 
equipment: 

Lightning Station Inter-
Arrester Type mediate 
Rating Arrester Type 
To 60 kV BIL Metal-Clad Switchgear 

Distri­
bution 
Type 

3 kV NL NL NL 
4. 5 kV NL NL X 
6 kV N L __ N_L ___ ___c_7..:..0_ 

To 95 kV BIL Metal-Clad Switch_..gc...e _ar _____ _ 

6 kV NL NL 
7.5 k V  NL NL 
9 kV  NL NL 

12 k V  NL 2 40 
15 k V  110 80 

NL 
X 
160 
70 
s 

To 60 kV BIL Liquid or Gas- Filled Transformer 
3 kV NL NL NL 
4.5 kV NL NL X 
6 kV NL NL NL 

To 75 k V  BIL Liquid or Gas- Filled Transformer 
3 k V  
6 kV 
7. 5 kV 
9 kV 

NL 
NL 
NL 
NL 

NL 
NL 
NL 
NL 

NL 
NL 
X 
90 

To 95 kV BIL Liquid or Gas- Filled Transformer 
9 kV NL NL NL 

12 kV NL NL 120 
15 kV NL 130 70 

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

Instrument Transformers 
I nstru ment transformers a re used to protect 
personnel  and secondary devices from high 
voltage and permit use of  reasonable insu­
lating levels and cu rrent carrying capacity in 
relays, meters and instruments. The secon­
daries of standard i nstru ment transformers 
a re rated at 5 a m peres a nd/or 1 20 volt, 60 
Hertz. 

Voltage Transformers 
Selection of the ratio for voltage trans­
formers is seldom a question since the pri­
mary rating should be equal to or  h ig her 
that the system l ine  to l ine voltage. The 
nu mber of potentia l  transformers per set 
and their connection is determi ned by the 
type of system and the relaying and meter­
ing req u i red. 

The 3 phase, 3 wire system with 2 element 
watthour meters wou ld req u i re a set of two 
l ine to l ine voltage transformers. If l ine  to 
ground potential is also requ i red for a direc­
tional g round relay, then a set of th ree l ine 
to g round voltage transformers cou ld be 
used to provide both l i ne to line potentia l  
for t h e  2 element watthour  meter a nd l i n e  
t o  g round potential for t h e  g round relay. 

G round detection l ights or  relays for the 
ungrou nded system req u i res three line to 
g round voltage transformers and a sepa rate 
set is usual ly recommended for this 
pu rpose. 

The 3 phase, 4 wire, sol idly g rounded sys­
tem usual ly  requ i res th ree l ine to g round 
voltage transformers for 2-Y, or  3 element 
metering. 

Where synch ronizing of generators or  sys­
tems is involved, it is recommended that 
only line to line potential be used. 

Current Transformers 
The cu rrent transformer ratio is genera l ly  
selected so  that the  maxi m u m  load cu rrent 
wi l l  read about 70 percent fu l l  sca le on a 
standa rd 5 a m pere coi l  ammeter. Therefore, 
the cu rrent transformer primary rating 
should be 1 40 to 1 50 percent of the maxi­
mum load cu rrent. 

Maximum system fault  cu rrent can some­
times influence the cu rrent transformer ratio 
selection si nce the connected secondary 
devices have publ ished one second ratings. 

The zero-sequence cu rrent transformer is 
used for sensitive ground fault  relaying or 
self-ba lancing primary cu rrent type machine 
differential protection. The zero-sequence 
cu rrent transformer is ava i lable with a nom­
inal ratio of 50-5 and ava i lab le  opening size 
for power cables of 6.5 inches. 
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Application Data 
32-265 

Page 1 6  

Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Standard Volta!:le Transformers • 60 Hertz 

Rating-Volts 2400 4200 4800 7200 12000 14400 -- ---- ---- ----- 8400 
70-1 Ratio 20-1 35-1 40-1 60 -1 100-1 120-1 

Switchgear Voltage Transformers - ANSI Accuracy -- ----

Max. Number 
- - ---------

Thermal 
kV k V  Per Set and Standard 120 Volts at Burden 69.3 Volts at Burden Rating 55 ° C 
Class BIL Connection Ratio's W,X,Y z W,X y z Conn . Volt-amp ----- ----- --- -----
5 60 2LL 20 ,1]) 0.3 1.2 0.3 LL 700 

or 3L G 35 , L G  400 
40 L G® 700 ---- ----

7 .5 95 2LL 35 , 40 , 0.3 0.3 0.3 0.3 1.2 LL 1000 
& or 3L G 60 , 70 , L G  550 
15 100, 120 L G® 1000 
G) For solidly grounded 41 60 volt system only or 

any type 2400 volt system . 
0 For solidly grounded system only . 
LL� Line to Line connection. 
L G  �Line to Ground connection . 

The min imum n u mber of cu rrent trans­
formers for c ircuit relaying and instruments 
is three cu rrent tra nsformers, one for each 
phase or two phase connected cu rrent 
transformers and one zero-seq uence cu rrent 
transformer. Sepa rate sets of cu rrent trans­
formers a re req u i red for differential relays. 

The minimum pickup of a ground relay in 
the residual of th ree phase connected cur­
rent transformers is pr imari ly determi ned by 
the cu rrent transformer ratio.  The relay 
picku p can be reduced by adding one resid­
ua l  connected auxi l iary cu rrent transformer.  
This connection is very desirable on main 
incoming and tie c ircu its of low resistance 
grou nded circu its. 

Standard accu racy cu rrent transformers are 
norma l ly more than adequate for most stan­
dard appl ications.  

Standard Current Transformers • ssoc 
Ambient 
Current (!)Metering Accuracy Classification 
Ratings 60Hz Standard Burden (')Relaying 
Amperes B 0.1 B 0.5 B 2.0 Accuracy 

50:5 1.2 C10 
75:5 1.2 C20 

100:5 1.2 C10 
150:5 .6 2.4 C20 
200:5 .6 2.4 C20 
250:5 .6 2.4 C20 
300:5 .6 2.4 2.4 C20 
400:5 .3 1.2 2.4 C50 
500:5 .3 .3 2.4 C50 
600:5 .3 .3 2.4 C100 
800:5 .3 .3 1.2 C100 

1000:5 .3 .3 .3 C100 
1200:5 .3 .3 .3 C200 
1500:5 .3 .3 .3 C200 
2000:5 .3 .3 .3 C200 
2500:5 .3 .3 .3 C200 
3000:5 .3 .3 .3 C200 
4000:5 .3 .3 .3 C200 
4000:4 .3 .3 .3 C200 

G) Accuracy meets or exceeds accuracy in pro­
posed A N SI C 37 .20 .2. 

----- -----

Control Equipment 

Circuit Breaker Control 
The VCP-W circuit breaker has a motor 
charged spring type stored energy closing 
mecha nism. Closing the breaker charges 
accelerating springs. Protective relays or  the 
control switch wil l  energ ize a shunt trip coi l  
to release the accelerati ng springs and open 
the breaker. This req u i res a rel iable sou rce 
of control power for the breaker to function 
as a protective device. 

De control wou ld req u i re a de control bat­
tery, battery charger and an ac auxi l iary 
power sou rce for the battery charger.  The 
battery provides a very rel iab le  de control 
source, since it is isolated from the ac 
power system by the battery charger.  How­
ever, the battery wi l l  req u i re periodic rou­
tine maintenance and battery capacity is 
reduced by low a m bient tem peratu re. 

For ac control ,  a ca pacitor trip device is 
used with each c ircuit breaker shunt trip 
and each WL-2 lockout relay to insure that 
energy wi l l  be ava i lab le  for tr ipping during 
fault  conditions. A contro l power trans­
former is requi red on the source side of 
each incoming l ine  breaker. Closing bus tie 
or bus sect ional izi ng breakers wi l l  requ i re 
automatic transfer of control power. This 
control power tra nsformer may also supply 
other Ac auxi l iary power requ i rements for 
the switchgear. 

Any economic comparison of ac and de 
control for switchgear should consider that 
the ac capacitor trip is a static device with 
negligible maintenance and long l ife, whi le  
the de battery wi l l  req u i re ma intenance and 
replacement at some t ime in  the future. 

VCP-W Breaker Stored Energy Mechanism Control Power Requirements 

Rated 
Control 
Voltage 

48 V de 
125 V de 
250 V de 
120 V ac 
240 V ac 

Spring Charge Motor Close 

Run Amperes ---- ----

9.0 
4.0 
2.0 
4.0 
2.0 

or Trip 
Time Amperes 
Sec . 
6 
6 
6 
6 
6 

1 6  
7 
4 
6 
3 

Voltage Range 
Close Trip 

38-5 6 
100 -140 
200-280 
104-127 
208-254 

28-5 6 
70-140 
140 -180 
104-127 
208-254 

Control Power Transformers • Disconnect Type • 1 Phase • 60 Hertz 
Primary Volts G) -------- -

Taps 
------

+ 7%0/o 
2580 
4470 
51 60 

7740 
12900 
14300 

____ __ ___ __ Secondary 
Rated 
2400 
41 60 
4800 

7200 
12000 
13300 

-7 V,% Volts 
2220 240/120 
3850 240 1120 
4400 240 1120 

6680 
11100 
12300 

240/120 
240 1120 
240/120 

CD Line to line connection only available . 

kV A 
5 , 10, 15 
5 , 10 , 15 
5, 10 , 15 

5, 10, 15 
5, 10, 15 
5, 10, 15 

Ind . 
Light 
Amperes 

.035 

.035 
.035 
.035 
.035 

k V  
Class 
5 
5 
5 

15 
15 
15 

January, 1989 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Appl ication Data 
32-265 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Typical Applications 

T ype Au xil iar y Switch 
or Dev ice (su p pl ied 
onl y when re qu ired.) 

Breaker Condition 

Operat in g  Clo se 
Po sition Open 
Test Clo se 
Po si tion Open 
Wi thd rawn 

Pe rmi ssive 
Local 
Con trol 
Star t-run 
Brea ke r  
In terloc kin g 

T OC Sw itch 

Shown fo r 
Brea ke r  in 
Te st Po sition 

X 
X 

X 
X 
X 

General Au xiliar y Sw itch a p plica tion s , Ind icat in g l igh ts , 
Alarm , Su pv . Con trol Ind ica to r, Field a p pl ication , etc . 
Ca pac ito r  [ ln ter l�c kin g ��

-preven t 
-

Tr i p 1 Parallel Opera tion of B rea ker s 
Reclo ser Moto r  S pace Hea te rs 

B rea ke r  I T OC and 1. M OC Sw itch 
Au xilia ry 

, 
A±uxil ia ry Sw itch Ope ra tin g Po sition 

Sw itch 
Shown for 

�r;:�e;oi;i t ion _I f 1 ���a��/�: 
Open Po sit ion 

$ l t  T "  f o  ¥ 
L x  I x � x � �  X 

X 

l X � J � 

S ta rt -run 
Brea ker 
Interloc kin g 

MOC Sw itch 
Operatin g and 

, Te st Po sit ion 
Shown for 
Brea ker in 
Open Po si tion 

X 

X 

CD MOC Switch p re ferred unle ss scheme is fa il sa fe on coil fa ilure . 
X ind icate s  swi tch con tac t or ci rcuit clo sed . 

Auxiliary Switches Interrupting Capacity Auxiliary Switch Contacts 

Continuou s Con trol C i rcuit Volta ge 
Cur rent 

S G  or M G 6 
Au xilia ry Re la y 

X 

X 
X 

X 
X 

Optional  circuit breaker and cel l  auxi l iary 
switches are available where needed for 
interlocking or control of auxiliary devices. 
Typical appl ications and operation are 
described in the fo l lowi ng table. 

T ype Au xil ia ry Switch Am pere s 120 ac 240 ac 48 d e  125 d e  250 d e  

Auxi l iary switch contacts from the c ircuit 
breaker mechan ism are limited in n u m ber 
by the breaker control req ui rements usual ly 
to one 'a ' and two 'b' contacts for ac control 
or two 'a' and two 'b' contacts for de 
contro l .  

When additional  auxiliary contacts are 
needed, the optiona l  auxi l iary relay or 
mecha nism operated cell  (MOC) switch is 
used. Three types of MOC switches a re 
ava ilable : 
(a)  operates with breaker in connected posi­
tion only 
(b)  operates with breaker in connected posi­
tion and test position 
(c) operates with breaker in  connected posi­
tion but operates with breaker in  test posi­
tion only if so manua l ly selected. 

The optional truck operated ce l l  (TOC) 
switch operates when the circuit breaker is 
levered into or out of the operating position .  

January, 1989 

----- --- - ---- ---

Non -inductive c ircui t in te rru p tin g ca paci ty in am pe re s  - ----

Brea ker Au xil ia ry Switch 20 20 

T OC 20 20 

MOC Auxil iar y Switch 20 20 

---- --- ---- --

20 15 10 5 

20 15 10 5 

20 15 10 5 ------

Inductive circu it interru p tin g ca pac it y  in am pere s 
- --- --- ---- -

Brea ker Au xilia ry Sw itch 20 15 

T OC Au xilia ry Sw itch 20 1 5  

MOC Au xi lia ry Sw itch 20 15 

Auxi l iary switch contacts a re pr imari ly used 
to provide interlocking in control c ircu its, 
switch indicati ng l ights, auxi l iary relays or 
other smal l  loads. Su ita bility for switching 
remote auxi l iary devices, such as motor 
heaters or solenoids, may be checked with 
the interrupting capacity l isted in the fo l low­
ing table. Where h igher interrupting capaci­
ties are required, an  interposing contactor 
should be specified. 

10 

10 

10 

---- - -

15 10 5 

15 10 5 

15 10 5 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

Supplemental Devices 

• Ground and Test Device 
The ground and test device is a drawout 
element that may be inserted into a Metal­
Clad Switchgear housing i n  place of a c ir­
cuit breaker to provide access to the pri­
mary circuits to permit the temporary 
connection of g rou nds or  testi ng equipment 
to the h igh voltage circuits.  H igh  potential 
testi ng of cable or  phase checki ng of c ircu its 
are typical tests which may be performed. 
The devices a re insu lated to suit the voltage 
rating of the switchgear and will carry 
required levels of short c ircu it cu rrent. 

Before using ground a nd test devices it is 
recommended that each user develop 
detai led operati ng procedures consistent 
with safe operating practices. Only qua l ified 
personnel  should be authorized to use 
ground and test devices. 

Manua l  g round and test devices a re avai l ­
a b l e .  These devices incl ude s i x  studs for 
connection to pr imary c ircuits. On the man­
ual  device, selection and g ro u nding is  
accompl ished by cable connection .  

Standard accessories: 
1 - test j u m per 
1 - levering crank  
1 - maintenance tool 
1 - l i ft ing yoke 
1 - transport dolly (optiona l )  
1 - portable l ifter (optional )  
1 - test cabinet (optiona l )  
2 - sets of rai ls 
1 - set of rai l  c lamps 

Dimensions ( Inches) and Installation 
Elevations 

j_l 7 I 6 I 
T _.  -$; "--- (4) Knock-outs, 1 .4 or 1 .8 Inch 

For Top Secondary Condu it 
3 

3 

j_ .. -$-
TI 7 1 6 I 

u u  
D O  

D O  
D O  
Term. 
B locks 

Entry · 36 

+ ·� For Top Primary /;. Conduit Locations -{ (See Page 27) 

95.0 

® = 32 minimum recommended 
left or right h inged 

�------------------ 96.25 --------------� 
panel clearance. 

® = 36 min imum recommended 
rear clearance. 

Typical Indoor Elevation 

I I I� 
-13.881--�u 

1-+---------- 70 -------------to-l � Secondary 
Min imum Recommended 0.25 Wire Openings 

Ai''' � '" Floo, 

Typical Indoor Base Plan 

2 

T 
32 

l 
2 

l---23---..;�1 1--3 

For Bottom 
Conduit 
Locations 
(See Page 27) 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Dimensions (Inches) and Installation, Continued 

115.0 

107.31 

! 

Outdoor � 
Sheltered Aisle 
Single Row 

Outdoor 
Aisle-Less 

.... 

1---------------- 271 . 1 2 ------------------+i 

120.0 

Dimensions, Inches 

A1sle Door 

Term 
"->----+-- 69.5 Blocks 
' r  Aisle --+-----11 ( '  

---- ·�------ 264.12 -------------

Note: Dimensions not to be used for construction. 
These shown are for reference only. Consult 
Westinghouse for exact dimensions. 

January, 1 989 

<1111 Outdoor 
Sheltered Aisle 
Double Row 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Shipping and Receiving 
VacCiad-W metal-clad switchgear is shi pped 
in groups of one or m ore un its. Each g roup 
is designed and braced to withstand ship­
ment by truck, rai l ,  or ship.  I ndoor g roups 
are bolted to skids and enclosed in a protec­
tive covering .  Because of thei r structu ral 
base, outdoor g roups do not need skids. For 
sheltered-aisle a protective covering is 
located across the front of each shippi ng  
group. Aisle-less gear is protected by its 
own weatherproof enclosu re. VCP-W circuit 
breakers, accessories, and i nsta l lation mate­
rials are packed and crated separately. 
Appendages such as bus runs and synchro­
nizing panels and large internal equipment 
may a lso be packed and crated separately. 
When received, the purchaser should check 
the materia l  aga inst the shipping l ist. I f  loss 
or damage is d iscovered, file c la ims with 
the transportation company and notify the 
nearest Westing house representative. 

Handling 
VacCiad-W Metal-Clad Switchgear is 
equ ipped for handling by crane. I n  addition, 
it is provided with shipping braces and jack 
supports. It is recom mended that the 
groups be l ifted into position by crane. 
However, if no crane is available they may 
be skidded i nto p lace on rollers using jacks 
to raise and lower the g roup.  

Type VCP-W breakers a re crated so as to be 
handled by crane or industrial "fork" truck. 
After uncrating,  breakers may be l i fted by 
crane. 

Typical Weights in Pounds 
Assemblies (Less Breakers) ----

Storing 
Switchgear which can not be i nsta l led and 
put into service immed iately must be stored 
so as to maintain the equ ipment in a clean 
and dry condition.  Storage in a heated 
bui lding is recom mended. If stored out­
doors, specia l  precautions must be take n :  
indoor switchgear must be covered and 
temporary heating equipment insta l led, out­
door switchgear must be su ppl i ed with tem­
porary power for operation of the space 
heaters. 

Installation and Field Assembly 
Westing house VacCiad-W switchgear is 
factory-tested and factory-assem bled from 
accurately tooled parts upon true and level 
bedplates. A min imum of installation and 
f ie ld assembly t ime will  be requ ired if the 
procedures described on the drawi ngs and 
in the instructions are adhered to.  

The foundation for indoor switchgear 
should consist of rugged steel channels 
imbedded i n  a concrete f loor.  The steel 
channels must be flat, level, and in a true 
plane with each other. The finished floor 
must be in a true plane with the steel chan­
nels and must not project above the level of 
the steel channels.  

The foundation for outdoor switchgear may 
be a concrete pad, or footers p laced para l le l  
with the  l ength of  the  l i ne-up. For  any con­
dition, the ais le- less switchgear requ i res a 
reasonably level and smooth pad for 
breaker drawout. The integral base fur­
nished with outdoor switchgear shou l d  be 
supported in a level and true p lane. 

Field assembly of the outdoor aisle and of 

some weather-proofing is requi red. These 
parts are standardized and tool-made to 
simplify and expedite their assembly.  The 
details of assem bly are described in the job 
instruction book and associated drawings. 

---- ----
Type of Main Bus Indoor Aisle�less Sheltered-Aisle 
Vertical Rating Includ ing Aisle 
Section Amps Lbs Lbs Single Row ( Lbs) Double Row (Lbs) 

------ - ---- - ---- --- - ---
1200 2400 3000 4200 7200 

BIB 2000 2500 3100 4300 7400 
3000 2600 3200 4400 7600 - --- - --- --- --

BIA 1 200 2300 2900 4 1 0 0  7000 
or 2000 2400 3000 4200 7200 
AlB 3000 2500 3100 4300 7400 

- ---- ---- --- - ---

1 200 2000 2600 3800 6400 
AlA 2000 2100 2700 3900 6600 

3000 2220 2800 4000 6800 

Breakers - Weights in Pounds 

(Impact Weight = 1 .5 X Breaker Weight) 
Type of Current Rating, Amps. 
Breaker 1 200 2000 3000 

Approx. Wt., Lbs. 

50VCP-W250 350 4 1 0  525 
50VCP-W350 460 490 525 
75VCP-W500 375 410 525 

150VCP-W500 350 410 525 
1 50VCP-W750 350 410 525 
150VCP-W1 000 460 490 525 

January, 1 989 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Appl ication Data 
32-265 

Page 21  

Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

Standard Designs - Vertical Sections (96.25 ln .  Deep) 
General Arrangement 

U F C  � 
I M B C  

I V I 
LFC (i) f.-/ 

� T  +"-
vs 

Types of Vertical Sections 

[ B r t>i lker 
1 200A 

---.._ 
I 
I 

[ Bre< Jker  I 
1 200A � or 
2000A 

General Arrangement 
UHP Upper H r nged Panel 

LHP Lower H r nged Pa ne l  

M B C  M a r n  Bus Compartme n t - 1 200, 2000, 3000A 

as requ1red 

U F C  Upper Front Compartment 

LFC Lower F ront Compartment 

R C  Rear Compartment T Type of Vert r ea l  Sect ron Defrned by combrna­

t rons of U F C  a n d  LFC 

VS Complete Vertrcal Section Def r n ed by com­

b r nat rons of T and R C  

[ B rPCikPr  
2000A ----..... 

I 
I 

[ B rt-:d k e r  I 
1 200A f.-/ 

I 
I �------------------- Type BIB -------------------------� 

[ A t t X i l t<Hy 

---.._ 
I 

[ 
I 

Brt�aker I 
1 200A � or 

2 000A 

[ A u x l l t c H y  

"' 
I 

[ 
I 

A u x l l t a ry I 
_/ 

1 .. Type AlB .. I ""'l .. f------ Type AlA ---· .. �1 
CD Caution: 3000 amp breaker located i n  LFC requires vented auxil iary in UFC. 

Refer to page 25 for 3000 A breaker in UFC, 

January, 1989 

[ B re<lkt-:r 
1 2 00A ------.. or 

2000A I 
I 

[ A u x d t o r y  I 
� 

""'l .. f------ Type B/A---1 

[ G) Vented 
Auxiliary "' Non 
Drawout I 

[ 
I 

Breaker I 
3000A � (i) 

""'l .. f------ Type AlB ---· ... �1 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

Standard Designs - Vertical Sections (96.25 ln. Deep), Continued 
Front Auxiliary Compartments 

Upper Auxiliaries 

[ (j) B [ [ L [ (j) 

G) ._  I (j) 
B 

I I , I ,  
I I I 

I I I I ) 
L, L../ 

Lower Auxiliaries 

" "'I I � 
I I t  : I ' 
I I I I I I 

[ ��� [ L [ [ (j) (j) I (j) 

(j) (j) 
B 

[ CPF 

(j) 

EXC 

EXC 

[ v�o 
v""'� 

'"' 
I � 
I 1 1 
I � � I 

CD CPO, Fuse o r  VT. 
CPO Drawout cont pwr trans F u sed pnm ary, 

mec h a n r ca l ly  rnter locked secondary breaker,  
s r ng le  phase, l r n e to l rne,  1 5  kVA Max 

CPF F 1 x ed cont pwr trans 
F u se Drawout fuses for CPF: M echanrca l ly  Inter­

locked secondary breaker ,  t h ree max,  25E max 
PT Drawout  pot  trans F u sed pnmary a nd 

secondary, t h ree m WYE max, two m open 
delta max 

B B u s  connect 1 on 
L L1ne connection 
EXC B r u slcless excrter a u x r l rary 

secondary and contro l  
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Standard Section Views 
Breaker-Over-Breaker (BiB) - Top Power Conductor Entrance 

F 1 g u r e  3 
Breaker-Over-Breaker (BiB) - Bottom Power Conductor Entrance 

F 1 g u re 2 
Breaker-Over-Auxiliary (BiA) - Top Power Conductor Entrance 

[ Bkr 

,� l 
A

"
' 

____ ___, 
F i g u re 3 

z 

Breaker-Over-Auxiliary (BiA) - Bottom Power Conductor Entrance 

[ Bkr 

l A u x  

z z 

F 1 g u re 1 F 1 g u re 2 F 1 g u r e  3 

Z = Zero Sequence Cu rrent Transformer 

January, 1989 

z 

z 

z 

I'\ I 
r- I I I 

I 
I 

-r-
� 

1"\ I -I- I I I I 
I 

� 
-r-

I 
I 
I I 

I 
I 

-

F 1 g u re 4 

I 
I 
I 
I 
I 
I 
I 

cp 
I 

_I 

I 
I 
I 
I 
I 
I 
I 

� 
I 

I 

I 
I 

rb 
I 
I 
I 
I 
I 
I 

F 1 g u re 5 

F 1 g u re 5 

I 
I 
I 
I 
I 

L-..--lr,D 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Application Data 
32-265 

Page 24 

Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Standard Section Views, Continued 
Auxiliary-Over-Breaker (A/B) - Top Power Conductor Entrance [ Aux 

1-----------i 

[ Bkr 

z z 

F 1 y u r e  1 F i g u re 2 F 1 g u re 3 

z 

Auxiliary-Over-Breaker (A/B) - Bottom Power Conductor Entrance [ Aux 

� 

[ Bkr 

z 
F 1 g u r e  1 Figure 3CD 

Auxiliary-Over-Auxiliary (A/A) - Top Power Conductor Entrance 

z 

Aux 

[ Aux 

1------------i 

[ 
z z 

F i g u re 3 
Auxiliary-Over-Auxiliary (A/A) - Bottom Power Conductor Entrance 

Aux [ 
[ f--------1 Aux 

z 

I 
I I 

F 1 g u re 1 F i g u r e  2 
Z = Zero Sequence Cu rrent Transformer 

I 
I 
I 
I 
I 
I 
I 
I 
I 

m z 

CD Caution :  3000 amp bus sectionalizing is available, but with no power conductor entrances. 

Figure 4(1) 

F i g u re 4 

F 1 g u re 4 

z 

z 
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Standard Section Views, Continued 

3000A Configurations 

[ � I 

[ Vent I � 
Bkr. ,...._ p rO 
3000A 

Figure 1 

[ Bkr. � I 3000A 
-'----] 

I I 
I 

l Blank I I 
Space I I 

I � I 
Aux. I 

I 
Figure 1 

January, 1989 
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-p 

Figure 2 

Figure 2 
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Figure 3 Figure 4 

Figure 3 Figure 4 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

Standard Designs - Vertical Sections (96.25 ln. Deep) 
Arresters, Capacitors, and Fixed Control Pwr. Trans. 

..... 

Bkr. Bkr. 

r-----� 

Aux 

Aux 

Aux 

A Arrester Stat  ron-Type 
B Breaker 1 200A or 2000A 
C Capac 1tor S u rge 
CPF Contro l  Pwr Trans.  F 1xed One Phase. 

50 kVA Max or Three Phase.  kVA Max 
Pwr Power Conductor Arrangement 
Aux Aux i l r a r res  

.... . 
r-

-

Type B A (Typica l )  

Aux 

Bkr. 

Type A; B ( Typ 1ca l )  

Type AI A (Typica l )  

I 
I 

Aux r-f- I 
Fuse 

F 

Aux 

'- ·  

Aux 

F use 

..... 

Pwr 

..,.&....-..... 
CPF 

TI 

� r

�

w' 

I 
r--� d  

:::J 

CPF 
� 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

Standard Designs - Vertical Sections (96.25 ln. Deep), Continued 
Primary Cable Entrance (Top Elevation or Base Plan) 

Rear 

One Conduit 

/ - , - ' ' ---+- ' \ ' ' 
' I  ' 

Two Condu itS 

Fig. A - For Entrances Into Compartment Without Cable Enclosure 

T hree CondU its 

r - CDi I , ' 
�� ' �' ��· r- -t 

I :_1_ ' I 
1 \ I> I 
L --� - j  

--- -
One Condu1t  

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

-
Two Condu 1 ts 

Fig. 8 - For Entrances Into Cable Enclosure (Or Cable Enclosure Area) 

' ' .+- - , (1) ' ' 
' / 

One Conduit Two Condu1 ts  

Fig. C - For Entrances Into Compartment With Cable Enclosure 

CD Primary cable and conduit entrance must be within 6.5 ln. diameter entry area. 

7 0  

t 

0 Changes to 1 9.75 for optional hinged rear doors (structure depth becomes 97.5 inches). 
0 Changes to 8.25 for optional hinged rear doors (structure depth becomes 97.5 inches). 

January, 1 989 

.+- - ,  ' . ' ' 
' � � ... 
. -1 ' 

. I • 
-... � - / 

CD 

Four Condu•ts 

• 1 1 .5 
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Type VacCiad-W Med i u m  Voltage Meta l-Clad Switchgear 

How t o  Arrange, Select, a nd Specify VacCiad-W 

Arrange a primary one l i ne as typica l ly  
shown below. Note that  the chart identifies 
the specific vertica l sections (or rea r com­
partments) selected based pr imari ly upon 
the d i rection of power conductor entrance. 

: ij  

CJ 

Top 
Bus R u n  
1 200A 

500MCM 
3-1/C PH 
Bottom 

3 

3 

$ I 
I 

Bottom 
1 - 3 C PH 
500M C M  

750MCM 
3-1  C PH 
Top 

3 

3 

3 

c!J 
3 

7 50MCM 
3- 1  C PH 
Top 

3 

3 

500MCM 
3-1  C PH 

3 

3 

$ r 
Bottom 
1 - 3 C PH 
500M C M  

: �  

Bottom 
Bus R u n  
1 200A 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

How to Arrange, Select and Specify VacCiad-W, Continued 

Select your l i st of components. (The pri­
mary one line instrument transformer 
detai ls  can now be completed. )  Typical 
arrangement for the primary one l ine is 
shown on the front view below. 

I nco mer 
Line VT 

Feed e r  TX Feeder - - - - - - - Breaker  Breaker 

Bus VT 

l ncomer lnd Motor Tie Breaker 
Breaker B reaker 

2 3 

I nco mer 
Line VT 

TX Feeder Feeder 
Breaker  Breaker  r- - - - - - -

Bus VT 

Syn. Motor Syn Motor lncomer 

Exc. and Breaker Brea ker 

Tie Bus 

4 5 6 
�--------------------------------- F ront V 1 ew --------------------------------�� 

General Information Required 
Specify the fol lowi ng general information : 
a. Indoor, aisle-less, or sheltered-a isle (sin­

gle or double row) 
b. Shipping g roup l imitations 
c. System voltage, frequency, phase 

sequence, and grounding 
d.  System MVA or  short c ircuit 

requirements 
e. Main bus conti nuous cu rrent rating 
f .  Control voltage 
g .  Control cab le  entrance (Top or bottom 

and vertical section) 

Compartment Information Required 
Specify the follow i n g  information for each 

compa rtment: 
a. Circuit nameplate wording 
b. Breaker conti nuous cu rrent rating 
c. Identification of remote equipment con­

trol led by VacCiad-W 
d. Relay characteristics 
e. If not on primary one l i n e :  

• I nstrument transformer ratios 
• Complete power conductor informa­

tion-top or bottom, size, n u m ber, type 
of termination 
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Type VacCiad-W Med i u m  Voltage Meta l-Clad Switchgear 

Typical Specifications 

Item No. _ 

_kV Metal-Clad Switchgear 

- Complete assembly of kV, [ I ndoor] [Outdoor Aisle-
less] [Outdoor Sheltered Aisle] Meta l-Clad Switchgear for 
the 

VacCiad-W Switchgear wi l l  consist of a stationary structure assem­
bly and one or  more removable type vacuum circuit breakers. The 
switchgear assembly will be constructed from ind ividual  vertical 
sections. They will be bolted together to form a rigid metal-clad 
switchgear assem bly. Metal side sheets wi l l  provide grounded bar­
riers between adjacent structures. Sol id  remova ble meta l barriers 
wi l l  iso late the primary m ajor  sections of each c ircuit. Rear sheets 
wi l l  be steel with two pieces per vertica l section to provide circuit 
isolation and ease of hand l ing .  F inal  f in ish is  a coat of l ight g ray 
paint, ANSI #61 . 

The main bus wi l l  be copper and wi l l  have fl u id ized bed epoxy 
flame-retardant and track-resistant insu lation. Bus su pports 
between un its wi l l  be f lame-retardant, track-resistant, g lass polyes­
ter. All bus joi nts wi l l  be p lated, bolted and insu lated with easi ly 
insta l l ed boots. The bus wi l l  be braced to withstand fau lt cu rrents 
equal to the close a n d  latch rat ing of the breakers. The tempera­
ture rise of the bus and connections will be in  accordance with 
ANSI sta ndards and docu mented by design tests. A ground bus 
wi l l  extend the entire l ength of the switchgear. 

Each c ircuit breaker compartment wi l l  be equ i pped to house a 
removable breaker e lement. The mecha nism for levering the 
breaker will be cel l  mou nted. It will inc lude a l l  of the necessary 
interlocks to render the breaker mechanism mecha n ical ly trip free 
during the levering proced u re .  The stati onary primary contacts wi l l  
b e  si lver-plated and recessed with in  insulating tubes. A steel shut­
ter wi l l  automatica l ly  cover the stationary primary discon necting 
contacts when the breaker is in  the discon nected position or out of 
the cell . Rai ls  wi l l  a l low withd rawal of each circu it breaker for 
inspection and mai ntenance without the use of a separate l ifting 
device. 

Each type vacu u m  breaker wi l l  be h orizontal d rawout type, capa­
ble of being withd rawn on rai ls .  The breaker wi l l  be operated by a 
motor charged spring type stored energy mechanism, charged 
normally by a u niversa l e lectric motor. In  an  emergency, charging 
wi l l  be by a manua l  handle.  The primary d iscon necting contacts 
wi l l  be si lver-plated copper. Each c ircuit breaker wi l l  conta in  vac­
uum i nterrupter assembl ies which can be removed as complete 
units. The vacu u m  i nterrupter pole u n it wi l l  be mounted on g lass 
polyester supports. A contact wear gap indicator, which requ i res 
no tools to determine ava i lable contact l ife, wi l l  be provided. The 
cu rrent transfer from the vacuu m  i nterrupter m oving stem to the 
breaker main conductor wi l l  be a non-sl id ing des ign .  The breaker 
front panel wi l l  be removable when the breaker is withdrawn for 
i nspection or  mai ntenance. 

[Outdoor Aisle-less Enclosure] 
The meta l-clad switchgear incl udes a is le-less outdoor construction.  

The basic switchgear u nits a re surrou nded by a complete weather­
proof enclosure of heavy gauge steel .  A weatherproof door is pro­
vided on the breaker d rawout side of each housin g .  Lig hts, space 
heaters, and receptacles a re provided inside each u n it. 

An undercoating compound is a ppl ied to the underside of all bot­
tom surfaces. 

[Outdoor Sheltered-Aisle Enclosure] 
The metal-clad switchgear i nc ludes Outdoor Sheltered-Aisle Enclo­
sure wa lk- in construct ion.  

The basic switchgear u nits a re i nstal led in  a heavy-gauge steel 
enclosure which provides a sheltered a is le space in  front of the 
switchgear and complete weather protection for the equi pment. 
Doors, provided with "crash" latch mechanisms a re located at 
both ends of the l ineup.  The ais le has sufficient a rea to permit 
interchanging breakers between cel ls .  Aisle l i ghts, switches, 
ground fault service receptacles and space heaters a re provided in 
each l i ne-up. 

An undercoating compound is appl ied to the underside of a l l  
switchgear un its. T h e  Sheltered-Ais le  i s  shi pped assem bled, mi ni­
mizing field erection t ime and expense. 

A basic compa rtment conta i n i ng a circuit breaker e lement is pro­
vided with the fol lowing eq uipment:  

1 - Metal-clad stationary cel l  

1 - Vacuum circuit breaker removable e lement 

1 - Set of th ree 2-hole N EMA dr i l l i ngs for each set of primary 
conductors 

1 - Control power cutout 

1 - Breaker control switch with red and g reen indicating l ights 
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Unit No. __ ( _ __ _ ____ _ __ _ _ _ ) 
___ - Vacu u m  circuit breaker e lement[s] [each] with the fo l l ow­

ing ratings and characteristics : 

Nominal  voltage class: . . . . . . . . . . . . . . . . . . . . . . . . . .  . kV 

Nominal  MVA interrupting class: . . . . . . . . . . . . . . . . .  . MVA 

Continuous current rati ng : . . . . . . . . . . . . . . . . . . . . . . .  . A 

Symmetrical short circuit rati ng at _ _  kV : . . . . .  _ A 

Asymmetrical closing and l atch ing (Momentary) 
rating : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  __ _ _  A 

The circuit breaker element[s] wi l l  be eq uipped with __ _V 
control L capacitor tri pping,]  [and a __ _ V __ stored-
energy closing motor.]  

[Each] U nit wi l l  include the fo l lowing total devices mou nted and 
wired : 

- Set[s] of main bus, rated _ __ A 

_ - Set[s] of termination facilities, consisti ng of [2-hole N EMA 
Dri l l ings] 
[ __________ _ 

[_ - Set[s] bar risers to bus run ____ A 

_ - Set[s] increase of main bus capacity _ __ _ A main bus, 
__ __ A unit adder 

__ - Sectional izing or transition bus] 

[ _ - Relaying-accuracy cu rrent transformer[s]. s ingle secondary, 
ratio _ _ __ : 5] 

[ __ - Relaying-accu racy cu rrent transformer[s]. s ingle secondary, 
ratio _ __ : 5] 

[_ - Metering-accu racy current transformer[s].  ratio _ _:5, 
N E MA accu racy c lass BO. __ _ ] 

_ - Type BYZ zero-sequence window-type cu rrent trans-
former[s]. ratio ___ _ : 5, for g round re laying] 

_ - Set[s] of surge capacitors, three phase, _ __ kV, Type 

[_ - [Station] [ I ntermediate] [Distribution] Type l ightning arres­
ters, rated __ _kV] 

_ - Set[s] of metering equipment, including the fo l lowi ng : 

_ - I ndicating AC Ammeter[s] 

_ - Ammeter transfer switch [es] 

_ - I ndicating AC Voltmeter[s] 

- Voltmeter transfer switch [es] 

_ - Indicati ng Wattmeter[s] 

_ - Indicati ng Varmeter[s] 

__ - Watthour meter[s] _ _ _ element, Type _ __ 1 

January, 1989 

_ - Varhou r  meter[s] __ _ element, Type 

_ - Phase shifting transformer[s] 

_ - Demand attachment[s]. [ 1 5] [30] minute] 

[_ - _ 

[ 

[ _ - _ 

[_ -

_ - Set[s] of protective relays, inc luding the following : 

_ - Type [ ____ ] phase overcurrent re lay[s]. Device 
No. __ _ 

_ - Type [ ] phase overcurrent relay[s]. Device 
No. __ _ 

_ - Type [ ] g round overcurrent relay[s]. Device 
No. __ _ 

[_ - Type [ ] g round overcurrent rel ay [s],  Device 
No. ___ ] 

[_ - Type IT instantaneous overcurrent re lay[s]. Device No. 
50GS] 

[_ - Type ___ undervoltage relay[s]. Device No. ___ ] 

[_ - Type ___ differential relay[s]. Device No.  __ _ 

[ _ __ - Lockout relay[s]. Device No. __ _ 

1 

1 

[_ - Type ___________________ _ 

[_ - Type _______________ _ 

[_ - Type ___________________ _ 

[_ - Type _________________ _ 

[_ - Type __________________ _ 

[_ - Type -------------------

[_ - Type ___________________ _ 
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[Other Equipment : ]  Unit No. _ __ _  ( _ ___ ___ __ __ __ __ _ ) 

_ _  - Auxi l iary unit[s] [each] with the fo l lowi ng total devices : 
_ ]  

_ _  - Set[s] of main bus, rated _ __ A 
L 

____ ] _ - Set[s] bar risers to bus run _ A 

[ _ _  - --- - [ _ __ - Bus transition[s] ]  
- --- --- - - - - __ ] 

[ _ - _  - --

L 

L 

[_ - - - - --

L _ - Bus entrance[s] ]  

_] [ _ - __ __ _ 

_] 

_ ] 

[ __ - Voltage transformers d rawer mounted, with cu rrent-li mit ing 
primary fuses, ratio kV; 1 20 V, con nected _ _  _ 

__________________________ ] 

[ _ - ___ _ kVA _ ___ phase d ry-type control power trans­
former[s] with cu rrent-l i m it ing pr imary fuses, secondary 

__ ] breaker, interlocks, compartment provisions and 
connections] 

_ _ _ __ __ __ ] _ - Indicating AC Ammeter[s] 

Westinghouse E lectric Corporation 
Distri bution and Control Business U nit 
Construction Equipment Division 
G reenwood, South Caro l ina ,  U .S.A. 29649 

_ - Ammeter transfer switch [es] 

_ _  - Ind icating AC Voltmeter[s] 

_ _  - Voltmeter transfer switch[es] 

[ _ _  - Indicating Wattmeter[s] 

[ __ - _ _  

[ _ - __ 

__] 

__] 

Printed i n  U.S.A. 
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Applicable Industry Sta ndards . . . . . . . . .  . . 3 
Design,  Production Tests . . . . . . . . . . . . .  . . . 3 
Features. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 4 
Typical Vertical Sections . . . . . . . . . . . . . . . . 6 
Avai lable Configurations . . . . . . . . . . . . . . . . 7 
System Appl ication . . . . . . . . . . . . . . . . . . . . . 8 
Surge Protection . . . . . . . . . . . . . . . . . . . . . . . .  1 4  
Instru ment Transformers . . . . . . . . . . . . . . . .  1 5  
Control Equipment . . . . . . . . . . . . . . . . . . . . . .  1 6  
Dimensions, Insta l lation . . . . . . . . . . . . . . . . .  1 9  
Shipping, Receivi ng, Hand l ing,  

Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Insta l lation, F ie ld Assembly . . . . . . . . . . . . .  20 
Weights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
Standard Designs, Vertical Sections . . . . . .  2 1  
How to Arra nge, Select, Specify 

VacCiad-W Switchgear . . . . . . . . . . . . . . . .  28 
Typical Specifications . . . . . . . . . . . . . . . . . . .  30 

Description and Application 
VacCiad-W Metal-Clad Switchgear is an inte­
g rated assembly of d rawout vacuum ci rcuit 
breakers, bus, and control devices coordi­
nated e lectrica l ly  and mecha nica l ly for 
medium voltage c ircuit protection.  The 
Metal-Clad integ rity provides maximum cir­
cuit separation and safety. I ncluded are iso­
lated g rounded metal compartments, 
complete insulation of a l l  conductors i nsur­
ing that no l ive pa rts wi l l  be exposed by 
opening of a door. It is typica l ly used on c ir­
cuits involvi ng feeder c ircu its, transmission 
l ines, distribution l i nes and motors. 

All major components a re man ufactured by 
Westing house, establ ish ing one source of 
responsib i l ity for the equipment and assur­
ing h igh standa rds in qua l ity, coord ination, 
rel iabi l ity and service. 

VacCiad-W Switchgear is avai lab le  in volt­
age ratings of 4.76KV through 1 5KV and in 
nominal  interrupti ng capacities of 250MVA 
(29kA). 350MVA (41 kA), 500MVA ( 1 8kA and 
41 kA), 750MVA (28kA). 1 000MVA (37kA) and 
for indoor or outdoor a ppl ications.  

Metal-Clad Switchgear Definition 
Metal-Clad Switchgear is an assembly of 
units characterized by the fol lowi ng 
features : 

• The main interrupting device is remova­
ble and a rranged with a mechanism for 
moving it physica l ly  between connected and 
disconnected positions.  It is equipped with 
self-a l ign ing and self-coupl ing pri mary and 
secondary discon necting devices. 

• The interrupting devices, buses, voltage 
transformers, and control power tra ns­
formers, a re completely enclosed by 
grou nded metal barriers, which have no 
i ntentiona l  openings between compa rt­
ments. A metal barrier in  front of the inter­
rupting device ensures that when, in  the 
connected positio n ,  no l ive pa rts a re 
exposed by the opening of a door. 

• Al l  l ive parts a re enclosed with in  
grounded metal compartments. 

• Automatic sh utters cover pr imary c ircuit 
elements when the removable  e lement is i n  
t h e  disconnected, test or  removed posit ion.  

• Primary bus conductors and con nections 
are covered with track-resistant insu lating 
material  th roughout. 

• Mechanical i nterlocks a re provided to 
maintain a proper and safe operating 
sequence. 

• Instruments, meters, re l ays, secondary 
control devices and their wir ing a re isolated, 
where necessary, by grou nded metal bar­
riers from a l l  pr imary c ircuit e lements. 

June, 1987 
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8 
Applicable Industry Standards 
ANSI American National Standards 
Standard Institute 

C37.0 1 0  Appl ication g u ide for ac hig h-volt­
age circuit breakers rated on a sym metrical 
current basis 

C37 . 1 00 Defi nitions for power switchgear 

C37.04 Rati ng structure for ac h ig h-voltage 
circuit breakers 

C37.06 Preferred ratings for ac h ig h-voltage 
circuit breakers rated on a sym metrical cur­
rent basis 

C37.07 Factors for reclosing service 

C37.09 Test procedure for ac h igh  voltage 
circuit breakers 

C37 . 1 1 Power c ircuit breaker control 

C37.20 Switchgear assem bl ies inc luding 
metal-enclosed bus 

(i) C37.20.2 Metal-Clad and Station-Cubicle 
switchgear 

(i) C37.21  Appl ication Gu ide for Metal­
Enclosed Power Switchgear 

(i) C37.55 Conforma nce Testing of Metal­
Clad Switchgear 

C37.24 Guide for eva l u ating the effect of 
solar radiation 

NEMA National Electrical Manufacturers 
Association 

SG-4 Power Circuit Breakers 

SG-5 Power Switchgear Assembl ies 

International Electrotechnical Commission 
Recommendations 

IEC 56.4 H igh  Voltage AC Breakers 

(i) Proposed 

June, 1987 
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Design/Proof Tests 
VacCiad-W Metal-Clad switchgear meets 
appl icable ANSI ,  IEEE ,  N E MA and I E C  sta n­
dards. The design criteria d ictated that a l l  
tests demonstrate performance a bove the 
requ i rements of the standards. The ANSI  
test series is basic test criteria and inc l udes 
interruption, B IL, die lectric, contin uo us cur­
rent, mechanical l ife, and thermal and envi­
ronmental conditions. 

The design/proof testing of VacCiad-W 
switchgear is the most extensive ever per­
formed by Westi nghouse, which has always 
maintained the h ig hest sta ndards for its 
Metal-Clad eq u i pment. 

Production Tests 
Circuit Breaker 
• Each breaker d raw-out u n it is checked for 
a l ign ment with a master cel l  fixture that ver­
ifies a l l  i nterfaces and i nterchangeabi l ity. 

• Al l  circuit breakers are operated over the 
range of m i n i m u m  to maxi m u m  control 
voltage. 

• I nterrupter contact gap is factory set. 

• One-minute d ielectric test is performed 
on each breaker, per ANSI  Standards. 

• Final inspection and qual ity check. 

Housing 
_ • Master breaker fixture is inserted into 

each breaker cel l  to ensure a l ignment. 

• One-mi n ute die lectric test per ANSI Stan­
dards is appl ied to both primary and sec­
ondary c ircu its. 

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

• Final inspection and qua l ity check. 
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Features 

(2) Vacuum I nterrupter 
Current Transfer Conductor 
The Westing house "Stiff-Flexible" 
design e l iminates the need for a main 
conductor sl iding contact and its costly 
ma intenance. 

@ Breaker Rails 
The breaker and auxi l iaries can be 
withd rawn on rails for inspection and 
mai ntenance without the need for a 
separate l i fting device. 

@ Front Breaker Mechanism 
The stored energy mechanism is on 
the front of the breaker so the inspec­
tion or  maintenance can be done with 
the breaker on its rai ls.  

@ Horizontal Drawout Circuit Breaker 
Type VCP-W breaker is a h orizonta l 
drawout design, which provides con­
nect, test, and discon nect position .  

@ Automatic Shutters 
These steel sh utters operate automati­
cal ly when the c ircuit breaker is with­
drawn, to protect workmen from 
accidental contact with the stationary 
primary contacts. 

@ Main Bus System 
The main bus has f luid ized-bed, track­
resistant epoxy insu lation with p lated 
joints and constant pressu re washers. 

@ Current Transformers 
There is space for up to four cu rrent 
transformers per phase which a re eas­
ily accessible from the front. 

@ Primary and Secondary Contacts 
Al l  moving breaker contacts a re self­
a l igning,  have positive action, and a re 
si lver-plated. 

@ Metal Compartment Barriers 
Al l  compartments a re enclosed by 
grou nded metal ba rriers. 

@ Barriers 
Barriers a re breaker mounted. 

@ Breaker Wheels 
Breaker can be rol led on floor when 
removed from the structure. 

@ Auxiliary Compartment Shutter 
This shutter operates automatica l ly 
when the auxi l iary d rawer is with­
drawn to protect workmen from acci­
dental contact with the stationary 
primary contacts. 
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Features, Continued 

Front view showing auxiliary compartments 
withdrawn. 

View of drawout voltage transformers. 

June, 1987 
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Rear view showing cable compartments. 

View of drawout control power transformer. 
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Typical Vertical Sections 

------------ 96.25 ln. ----------- 1 

Fig. A 36 ln. Wide Typical Breaker/Breaker Vertical Section 

CTs 

: \  
I \ 
I \ 
I \ 

' ,  I \ :"'-: Sup�[ � 
M ZST � 

I 

F 1 xed 
C PT 

---------- 96.25 ln . --------­

Fig. B 36 ln.  Wide Typical Auxiliary/Breaker Vertical Section 

---------- 96.25 ln . --------­

Fig. C 36 ln. Wide Typical Auxiliary/Auxiliary Vertical Section 
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Available Configurations 

1 200A 
Breaker 

1 200A 
Breaker 

D.O. 
Auxi l iary 

2000A 
B reaker 

June, 1987 

1 200A 
Breaker 

2000A 
Breaker 

Vented 
Auxi l iary 
Com pt. 

( Non-D.O.)  

3000A 
Breaker 
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1 200A 
Breaker 

D.O. 
Auxi l iary 

D.O. 
Auxi l iary 

D.O. 
Auxi l iary 

D.O 
Auxi l iary 

1 200A 
Breaker 

2000A 
Breaker 

1 200A 
Breaker 

2000A 
Breaker 

D.O. 
Auxi l iary 

3000A 
Breaker 

B lank 
Space 

Line Conn. 
D.O. 

Auxil iary 
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Type VacCiad-W Medium Voltage Meta l-Clad Switchgear 

System Application 

Table 1 :  Available Breaker Types Rated on Symmetrical Current Rating Basis, per ANSI Standards 

Identification Rated Values 
Nominal Nominal Voltage Insulation Level Current 
Voltage 3-Phase Rated Rated Rated Withstand Rated Class MVA Max. Voltage Test Voltage Cantin-Class Voltage Range uous 

Factor I Current at 
60 
Hz 

® Low 
Fre- Impulse 

Circuit E K quency 
Breaker Kv MVA 
Type Class Class Kv rms Kv rms Kv Crest Amperes 
VCP-W Vacuum Circuit Breaker 
50 VCP-W 250 4. 1 6  250 4.76 1 .24 1 9 60 I 1 200 

2000 
3000 

50 VCP-W 350 4. 1 6  500 4.76 1 . 1 9 1 9 1 60 1 200 
2000 
3000 

75 VCP-W 500 7.2 500 8.25 1 .25 36 I 95 1 200 
2000 
3000 

1 50 VCP-W 500 13.8 500 1 5  1 .30 36 I 95 1 200 
2000 
3000 

1 50 VCP-W 750 1 3.8 750 1 5  1 .30 36 95 1 200 
2000 
3000 

1 50 VCP-W 1 000 1 3.8 1 000 1 5  1 .30 36 95 1 200 

I 2000 
3000 

Rated Rated 
Rated Inter- Perm is-
Short rupting sible 
Circuit Time Tripping 
Current Delay 
(at 
rated 
Max. 
Kv) 
® ® 

I y 

KA rms Cycles Sec. 

1

29 I 5 2 

41 5 2 

33 5 2 

18 5 2 
I 

28 5 2 

37 5 2 

Related Required Capabilities® 
Rated 
Max. 
Voltage 
Divided 
By K 

E/K 

Kv rms 

3.85 

4.0 

6.6 

1 1 .5 

1 1 .5 

1 1 .5 

Current Values 
Maxi- 3 Sec. 
mum Short-
Sym. Time 
Inter- Current 
rupting Carrying 
Cap a- Capability 
bility 
K Times Rated 
Short-Circuit 
Current® 
Kl 

KA rms 

36 

49 

41 

23 

36 

48 

KA rms 

36 

49 

41 

23 

36 

48 

Closing 
and 
Latching 
Capability 
(Momentary) 
(j) 

1 .6 K Times 
Rated Short-
Circuit 
Current 

KA rms 

58 
78<D 

78 

66 

37 
58<D 

58 
77<D 

77 

Table 2: Available Breaker Types Rated on Symmetrical Current Rating Basis per IEC Standards 

Insulation Level Circuit 
Breaker 
Type 

I Voltage 
Class, kV 

Rated I Rated 1------------1 Continuous Interrupting 
Low Impulse A kA® 

Current, .1 Current, 
Freq., Withstand mps. Peak 

-------
-

------�--------�kv _______ kv ______ ---+ ----------rl -----------+------�----
50 VCP-W 250 3.6 21 45 I 630 1 25 25 64 

I 1 250 
1
25 25 

2000 25 25 
50 VCP-W 350 I ®  ® ® I ®  ® ® 
75 VCP-W 500 I 7.2 I 27 60 630 1 4o 1 40 102 

1 250 40 40 I 2000 I� I 40 -
1-50_V_C

-
P--W-5

-
00-

--+-1
-
2----

+
-
3-5 ___ 

9
_
5
----��-6

-
30 ______ [

25
----+�-

2
-
5
---+�-

64-
-

_---------r-------+-------------t-
1
-
25
_
0

_____ 1 �
5
5_ _____ r

2

-

5
---�----1 2ooo ---1.:' 1 25 

-

1 5
_
o
_
v

_

c
_
P

_

-

_

w
_
7

_

5
_
o

----
+
-

1
-
2

-
--

-----1-

� 3

-

5 

______ 

9

_

5 

________ -rl 2-
1 �-��----------+��-�_i ________ ........;IIL�®-,i ______ +

l

\
_
6

_

4 

___ 
1 50 VCP-W 1 000 ® I ® I ® ® : ® 
CD Non-Standard Breakers with High Momentary Rating 

available for Special Applications. 
® For 3 phase and line to line faults, the sym interrupting 

capability at a Kv operating voltage 
E ( . . � Kv Rated Short-CirCUit Current) 

But not to exceed Kl. 
Single line to ground fault capability at a Kv operating 
voltage 

E . . 
� 1 . 1 5  Kv (Rated Short-CirCUit Current) 

But not to exceed Kl. 
The above apply on predominately inductive or resis­
tive 3-phase circuits with normal-frequency line to line 
recovery voltage equal to the operating voltage. 

@ For Reclosing Service, the Sym. Interrupting Capability 
and other related capabilities are modified by the 
reclosing capability factor obtained from the following 
formula: 
R (%) � 1 00 - (;[( _ 21 1 5  - T, 15 - T, 

] 6 n + 1 5  + 1 5  + · · 
Where C � KA Sym. Interrupting Capability at the 

Operating Voltage but not less than 1 8. 
n = Total No. of Openings. 
T,, T2, etc. = Time interval in seconds except 

use 15 for time intervals longer than 1 5  
sec. 

Note: Reclosing Service with the standard 
duty cycle 0 + 1 5s + CO. Does not require 
breaker capabilities modified since the 
reclosing capability factor R = 1 00%. 

@) Tripping may be delayed beyond the rated permissible 
tripping delay at lower values of current in accordance 
with the following formula : 
T ( d 1 y [KI (K Times Rated Short-Circuit Current)

] 2 secon s � Short-Circuit Current Through Breaker 
The aggregate tripping delay on all operations within 
any 30 minute period must not exceed the time 
obtained from the above formula. 

® Standard duty cycle: 0 - 3 min. - CO - 3 min. - CO. 
® Not IEC recognized. 
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Application Quick Check Table 
For appl ication of circuit breakers in  a radial  
system supplied from a single source trans­
former. Short-circuit duty was determ ined 
using E/X amperes and 1 .0 m u lt ip lying fac­
tor for X/R ratio of 1 5  or l ess and 1 .25 mu lti­
plying factor for X/R ratios in the range of 
1 5  to 40. 

Source Kv Operating Voltage 
Transformer 
MVA Rating 
Motor Load 

Application Data 
32-265 
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Applications Above 3300 Feet 
The rated one-minute power frequency 
withstand voltage, the i m pulse withstand 
voltage, the conti nuous cu rrent rati ng, and 
the maximum voltage rating must be m u lti­
p lied by the appropriate correction factors 
below to obtain modified rat ings which 
most equal or exceed the app l ication 
requirements. Note that intermediate values 
may be obta ined by i nterpolation. 

2.4 4.1 6  6.6 1 2  1 3.8 
Altitude �Correction Factor 

(feet) 
____ c_·--u_r=re_�-t_ -_� v 

_ 
_()_

_
l.tage 

1 00% 0% 
1 1.5 
1.5 2 50 VCP-W 250 
2 2.5 12 Ka 50 VCP-W 250 

1 0.1 Ka 
2.5 3 
3 3.75 
3.75 5 50 VCP-W 250 
5 7.5 36 Ka 50 VCP-W 250 

33.2 Ka 
7.5 1 0  5 0  VCP-W 350 
10(j) 10 49 Ka 
1 0  12CD 
1 2  1 5  5 0  VCP-W 350 

46.9 Ka 
1 5  20 
20CD 20 Breaker Type 

c-- and 
25 Sym . Interrupting Capacity 
30 at the Operating Voltage 

c---
50 CD 

1 50 VCP-W 500 1 50 VCP-W 500 
23 Ka 22.5 Ka 

75 VCP-W 500 
4 1 .3 Ka 

1 50 VCP-W 750 
35 Ka 

1 50 VCP-W 1 000 
46.3 Ka 

1 50 VCP-W 500 
19.6 Ka 

1 50 VCP-W 750 
30.4 Ka 

1 50 VCP-W 1 000 
40.2 Ka 

3,300 (and below) 1 .00 1.00 
5,000 0.99 0.95 

10,000 0.96 0.80 

CD Transformer Impedance 6.5% or more, a l l  other Transformer Impedances are 5.5% or more. 

Load Current Switching 
The fol lowi ng table of number of operations 
is a guide to normal maintenance for circuit 
breakers operated under usual  service con­
ditions for most repetitive duty appl ications 
including isolated capacitor bank switching 
a n d  shunt reactor switching,  but not for a rc 
furnace switching .  The num bers in the 
Table are consistent with ANSI  C37.06 
( 1 979).  

Servicing shal l  consist of adjusti ng, clean­
ing, l u bricating, t ightening,  etc.,  as recom­
mended by the c ircu it breaker i nstruction 
book. 

Continuous current switching assumes 
opening and closing rated continuous cur­
rent at rated maxi m u m  voltage with power 
factor between 80% leading and 80% 
lagging . 

Inrush current switching assu res a closing 
current equal to 600% of rated continuous 
current at rated maxi m u m  voltage with 
power factor of 30% lagging or  less, and an 
opening cu rrent equal  to rated continuous 
current at rated maximum voltage with 
power factor between 80% leading and 80% 
lagging.  

June, 1987 

Continuous 
Current 

N u mber of Operations 

Circuit Rating 
Breaker 
Type Amperes 
- - -

-
----

-
-

- -·- - -
- -···-· 

All VCP-W Vacuum 
Circuit Breakers 1 200 

2000 

3000 I 

- - -
Max. No. 
Operations 
Between 
Servicing 

2000 

2000 

1 000 

In accordance with ANSI  C37.06( 1 979) ,  if a 
short-circuit operation occurs before the 
completion of the l i sted switching opera­
tions, mai ntena nce is recommended and 
possible funct iona l  part replacement may 
be necessary, depending on previous accu­
mulated duty, fault magnitude, and 
expected future operations. 

-T - - -
--- � --

-
- --

No Load �ontmuous 
Mechanical Current 
Duty Switching 

1 0,000 1000 

1 0,000 1 000 

5,000 i 500 

-Tinru�h [ Current 
Switching 

-
-

- - --
-

-

750 

750 

I 4oo 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

Application on Symmetrical Current 
Rating Basis 

Application Considerations 
Westing house medium voltage metal-clad 
switchgear provides control and protection 
for generators, m otors, tra nsformers a n d  a l l  
types of feeder ci rcuits. I n  the usual  appl ica­
t ion,  the sel ection of the ci rcuit breaker for 
the operati ng voltage, to carry the load cur­
rent, and provide for the interru ption of the 
avai lable short-circuit, is of primary i m por­
tance. The pu rpose of this appl ication data 
is to aid in  this select ion.  

It should be noted that  for a pa rticu lar  appl i ­
cation there may be other i tems of tech nical  
importance that requ i re ca refu l considera­
t ion.  Also,  requ i rements for special appl ica­
tions or unusual  service conditions should 
be referred to the nea rest Westi ng house 
Sales Office with deta i ls  a n d  a request for 
recommendations. 

Rated Maximum Voltage 
The kV operati ng voltage should not exceed 
the rated maxi mum voltage, E,  in Table 1 ,  
since this i s  the upper l i m it for operation.  

Rated Continuous Current 
The continuous cu rrent rat ing of a ci rcuit 
breaker is a maximum rat ing.  The circuit 
breaker rating should a lways be in excess of 
the util ization equipment rat ing to provide 
for short t ime overload capab i l ity. 

Transformer main breakers should be rated 
in excess of 1 25% of tra nsformer fu l l  load 
amperes. Always consider forced cool ed rat­
ing, possible future forced cool ing and 1 2% 
additional  ca pacity for 65° C rise rating 
when used. 

Induction motor and synchronous motor 
starting breakers should be rated in excess 
of 1 25% of motor fu l l  load a m peres. 

Generator breakers should be in  excess of 
1 25% of generator fu l l  load cu rrent. Other 
factors such as i ncreased capacity at 1 .0 
power factor, reduced voltage or low 
ambient temperature rat ing may have to be 
considered. 

Capacitor bank feeder b reakers should have 
a rating in  excess of 1 35% of the bank fu l l  
load current. This i s  d u e  t o  a 0 t o  + 1 5% 
manufactu ring tolerance in capacitors, 
KVAR due to harmonic cu rrents and possi­
bi l ity of up to 1 0% over-voltage. 

Breaker Capacitor Switching Limits 
Continuous 
Current 
Rating 
1 200A 
2000A & 3000A 

Grounded 
Capacitor 
Bank 

890A 
1 1 80A 

Ungrounded 
Capacitor 
Bank 

960A 
1 280A 

Interrupting Capability 
Table 1 l ists rated short-ci rcuit cu rrent at 
rated voltage for the various ava i lable c ir­
cuit breaker types. This is adjusted for the 
operating voltage to obtai n  the 3 phase 
symmetrical interrupting capab i l ity. This 
value is mult ipl ied by 1 . 1 5  to obtai n  the sin­
g le  l ine to g round capab i l ity. Note that the 3 
phase or s ing le l ine  to ground capabi l ities 
may not exceed Kl ,  the maximum sym metri­
ca l interrupting capab i l ity. 

Although these capabi l ities a re expressed in 
sym. kilo-amperes, the ci rcuit breaker sha l l  
be  ab le  to  interrupt a l l  values of  asym metri­
cal as wel l as sym metrical short-circuit from 
a system haveing an  X/R ratio of 1 5  or l ess. 

Short-Circuit Duty 
To check the breaker appl ication from an  
interrupting standpoint, compare the inter­
rupting capabi l ity at the operating voltage 
with the short-c ircuit duty determined for 
the point of appl ication in the power 
system. 

Table 2 l ists m u lt ip lying factors depending 
upon the system X/R ratio, a n d  the breaker 
rated interrupt ing time, to obta i n  the maxi­
mum short-circuit duty. I f  the maxim u m  
mu ltiplying factor for t h e  source o f  short­
circuit cu rrent is used, it is n ot necessary to 
ca lculate the system X/R ratio. If the system 
X/R ratio is 1 5  or less, the m u lt ip lyi n g  factor 
is 1 .0. 

Short-Circuit Duty = E/X am peres ( Max. 
Mu lt. Factor) 

A closer check of the appl ication requ i res 
ca lcu lation of the system X/R ratio. It i s  suf­
ficiently accu rate (on the conservative side) 
to neglect the resistance component when 
ca lculating the system reactance, X, and 
neglect the reactance component when cal­
culating the system resistance, R .  Use actual  
equipment data for i mportant e lectrical 
devices wherever possible.  

Typical data for var ious system components 
is incl uded in Table 3 for estimating 
purposes. 

System X/R ratio 
X, 

for 3 phase faults 
R,  

2X,  + X0 
and = ---- for s ing le l ine  to g round 

2R,  + Ro  

faults, wh ere X,  a n d  X0  a re positive and zero 
sequence reactances, R ,  and Ro a re positive 
and zero seq uence resistances. 

System X/R ratio so determined is used to 
obta in the E/X a m pere m u lt ip lying factor 
from Table 2. 

Short-Circuit Duty = E/X am peres ( M u lt. Fac­
tor Table 2) .  

E/X Amperes Calculations 
Short c ircuit calcu lations usua l ly consist of 
simple E/X computations :  

3 phase fault  

E 
1,12! = - ­

X 

s ing le  l i n e  to 
ground fa ult 

3E I LG = --- -
2X, + Xo 

Where E is l i ne to neutral operati ng voltage, 
and reactances a re ohms, per phase, l i n e  to 
neutra l .  

Computations a re s impl ified b y  selection of 
a com mon base a n d  using the per u n it sys­
tem of calcu lations :  

3 phase fault  

I s 1,12! = -­
X 

s ing le  l ine  to 
ground fau lt 

I _ _ 3 1s_ LG -
2X, + X0 

Where I s is the base cu rrent in ki lo-am peres 
and reactances a re in per unit of the com­
mon base. Convenient per-un it system 
formulas :  

_
M
�

V
�

A
c---

B
_
a
_
s
_
e 

Is = V3 KV 
Base ohms 

KV2 

MVA 

Where: KV = Line-to-Line Voltage 

per u n it X = �- MVA base 
MVA 

X 
or = - Is 

I 

X ohms 
or = -----

base ohms 

X percent 
or = ----

1 00 

Where system is i m pedance g rou nded to 
l i m it the s ing le l i n e  to g ro u nd fa u lt to the 3 
phase fau lt value or lower, on ly  the 3 phase 
fault calculations a re necessary. 

Table 3 l ists reactances quantity to be used 
for X for the various system com ponents. 
Use actual data for im portant e lectrical 
devices wherever possi ble.  Table 4 l ists typ­
ica l X/R ratio ranges and is inclu ded for esti­
mating pu rposes. 

The E/X a m peres determined a re in  rms 
symmetrical ki lo-am pere. 

Momentary Duty 
When there is motor contribution to the 
total short c ircu it, an  additiona l  ca lcu lation 
should be made to determine the momen­
tary duty us ing the reactance q ua ntities for 
momenta ry duty from Table 3. 

Momentary Dut y =  1 .6 E/X Amperes 

Compare momentary duty with c lose a n d  
latch capabi l i ty or  momentary rat ing l isted 
in Ta ble 1 .  
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Type VacCiad-W Mediu m  Voltage Metal-Clad Switchgear 

Table 2 :  Multiplying Factor for E/X Amperes Source of Short Circuit Remote 
Most appl ications inc luding station service 
auxi l iaries are remote sou rce. Remote 
sources are considered to be where the 
short circuit is fed predominantly from gen­
erators throug h :  

(ANSI C37.010, 1979, Figs. 8, 9, 10)  

System Type VCP-W Vacuu m  
X/R Circuit Breaker 

Rated Interrupting Time, 5 Cycle 
Type of Fau lt 

Ratio 3¢ LG 3¢ & LG 
Sou rce of Short Circuit 
Local Remote 

1 1 .00 1 .00 1 .00 
1 5® 1 .00 1 .00 1 .00 
20 1 .00 1 .02 1 .05 
25 1 .00 1 .06 1 . 1 0  
30 1 .04 1 . 1 0  1 . 1 3  

��-

35 1 .06 1 . 1 4  1 . 1 7  
40 1 .08 1 . 1 6  1 .22 
45 1 . 1 2  1 . 1 9  1 .25 
50 1 . 1 3  1 .22 1 .27 
55 1 . 1 4  1 .25 1 .30 

60 1 . 1 6  1 .26 1 .32 
65 1 . 1 7  1 .28 1 .33 
70 1 . 1 9  1 .29 1 .35 
75 1 .20 1 .30 1 .36 
80 1 .2 1  1 .31 1 .37 

85 1 .38 
90 1 .22 1 .32 1 .39 
95 1 .40 

1 00 1 .23 1 .33 1 .41 
1 1 0  1 .24 1 .34 1 .42 
1 20 1 .24 1 .35 1 .43 
1 30 1 .24 1 .35 1 .43 

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

® Where system X/R ratio is 15 or less, the Multiplying 
Factor is 1 .0. 

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

X/R 
Type of circuit Range 

Remote generation thru other types of cir-
cuits such as transformers rated 10 MVA 
or smaller for each three phase bank, 1 5  
transmission l ines, distribution feeders, or 
etc. less 

Remote generation connected thru trans­
formers rated 10 MVA to 1 00 MVA for 
each three-phase bank, where the trans-
formers provide 90 percent or more of the 
total equivalent i mpedance to the fault 
point. 1 5-40 

Remote generation connected thru trans-
formers rated 1 00 MVA or larger for each 
three-phase bank where the transformers 
provide 90 percent or more of the total 
equivalent impedance to the fault point. 30-50 

Synchronous machines connected thru 
transformers rated 25 to 1 00 MVA for 
each three-phase bank. 30-50 

Synchronous machines connected thru 
transformers rated 1 00 MVA and larger. 40-60 

Synchronous machines connected di rectly 
to the bus or thru reactors. 40- 1 20 

June, 1987 

Local 
Application of breakers at generator voltage 
is local source. Also, local sources a re con­
sidered to be where short circuit is fed pre­
dominantly from generators throug h :  
a)  Not more than o n e  transformation, o r  

b )  a per-unit reactance external t o  t h e  gen­
erator which is less than 1 . 5  times the gen­
erator per-unit subtransient reactance on a 
common system MVA base. 

G) Max. Mu lt iplying Factor 
1 .25 3!1S Fault 
1 .43 LG Fault 

Table 3: Reactance X for E/X Amperes 

a) two or more transformations, or 

b) a per-unit reactance external to the gen­
erator that is equal to or  exceeds 1 .5 times 
the generator per-unit subtransient react­
ance on a common system MVA base. 

G) Max. Mu ltiplying Factor 
1 .43 3!1S or LG Fault 

Typical Values & Range 
Reactance X Used for on Component Base 
Short-Circuit 

System Component Duty 
2 Pole Turbo Generator X 

4 Pole Turbo Generator X 

Hydro Gen. with Damper Wdgs. and X 
Syn. Condensers 

Hydro Gen. without Damper Windings 75X 

All Synchronous Motors 1 .5X 

Ind. Motors above 1 000 HP, 1 800 RPM 1 .5X 
and above 250 HP, 3600 RPM 

All Other Induction Motors 50 HP 3.0X 
and Above 

Ind. Motors Below 50 HP and 
al l  Single Phase Motors Neglect 

Distribution System from Remote X 
Transformers 

Current Limiting Reactors X 

Transformers 
OA to 10 MVA, 69 Kv X 

OA to 1 0  MVA, above 69 Kv X 

FOA 1 2  to 30 MVA X 

FOA 40 to 1 00 MVA X 

Use transient reactance X'd for X for hydro gener­
ator without damper windings. 
For other machines use subtransient reactance 
X"d for X. 
For other system components use positive 
sequence reactance X1 for X. 

-��-�-

Momentary 
Duty % Reactance X/R Ratio 
X 9 80 

7-14 40- 1 20 
X 1 4  80 

1 2-17  40- 1 20 
X 20 30 

1 3-32 1 0-60 
75X 30 30 

20-50 1 0-60 
1 .0X 24 30 

1 3-35 1 0-60 
1 .0X 25 30 

1 5-25 1 5-40 
1 .2X 25 1 5  

1 5-25 5-20 

Neglect 
X as Specified 1 5  

o r  Calcu lated 5-1 5  
X as Specified 80 

or Calcu lated 40- 1 20 

X 5.5 1 0  
5-7 6-1 2  

X 7.5 1 2  
7-1 1  8- 1 5  

X 1 0  20 
8-24 1 0-30 

X 1 5  30 
8-35 20-40 
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32-265 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Application on Symmetrical Current Rating Basis 

Example 1 - Fault Calculations 
Type E 3!il Sym. Interrupting Capabi l ity 
Breaker Max. @; E. Max. Max. Kl (ii 4. 1 6  Kv Oper. Voltage 

50VCP-W250 4.76 29 kA 36kA [4.76] 
4. 1 6  (29) = 33.2 kA® 

LG sym. Interrupting Capabi l ity 

Note: Interrupting capab i l ities ® and @ at 
operating voltage must not exceed max. sym. 
interrupting capabi l ity Kl 

36 kA 1 . 1 5  (33.2) = 38.2 kA@ 

Close & Latch 
or Momentary 
58 kACD 

Check capabilities CD 0 and @ on the following utility system where there is no motor 
contribution to short circuit. 

1 3.8 Kv 

X 
- = 1 5  

R 

375 Mva 
ava i lable 

1 3.8 Kv 

3750 Kva 

4. 1 6  Kv 

50VCP-W250 

On 1 3 .8 Kv System, 3.75 Mva Base 

3.75 Mva 
Z = --- = .01  pu or 1 %  

375 Mva 

X' Z2 = X2 + R2 = R2 ( -- + 1 )  
R' 

z 
R = � 

1ffi2 + 1 

X 

1 1 
v 2 26 = 1 5.03 = ·066% 

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

Transformer Standard 5.5% Impedance has a :': 7.5% 
Manufacturing Tolerance 

5.50 Standard Impedance 

Transformer Z = -.41 (-7.5% Tolerance) 

5.09% 

From transformer losses R is calculated 

31 ,000 Watts Ful l  Load 
-6,800 Watts No Load 
24,200 Watts Load Losses 

24.2 Kw 
R = --- = .0065 pu or .65% 

3750 Kva 

transformer X = V Z ' - R2 V ( 5.09)2 - (.65)2 = V 25.91 - .42 = V 25.48 

X =  5.05% 

X R X/R 

1 3.8 Kv System .99% .066% 1 5  
Transformer 
System Total 
or 

For 3 Phase Fault 

E 

5.05 
6.04% 
.0604 pu 

.65 
---

. 7 1 6% 

.0071 6  pu 

l,!ll = X where X is ohms per phase a n d  E 

is l ine to neutra l voltage 

I 
or I, Ill = � where X is per unit  reactance 

Ia is base current 

3.75 Mva 
Base current Ia = V3 

(4.16 Kv) 
= .52 kA 

I, .52 
I Ill = - = -- = 8.6 kA Sym . 3 X .0604 

X . 
System R = 9 ( i s  less than 1 5) would use 

8 
9 

1 .0 m u lt.  factor for short-circuit duty, there­
fore, short-circuit duty is  8.6 kA sym. for 3 !1l 
fault 0 and momentary d uty is 8.6 x 
1 .6 =  1 3.7 kACD 

For Line to G round Fault 

3E 3 1a  
I ,G = or = --'-----

2X, + Xo 2X, + X0 

For this system, X0 is the zero sequence 
reacta nce of the transformer which is equa l  
to the transformer positive sequ ence react­
ance and X, is the positive sequence react­
ance of the system .  

Therefore, 

I _ 
3( .52) 

_ 
LG - 2(.0604) + .0505 - 9. 1 kA Sym . 

Using 1.0 mu lt. factor, short-circuit 
duty = 9. 1  kA Sym. L G @  

T h e  50VCP-W250 breaker capabi l ities 
exceed the duty requirements and may be 
applied. 

With this appl ication ,  short cuts could h ave 
been taken for a qu icker check of the appl i ­
cation.  I f  we assume u n l i m ited s hort circuit 
avai lable at 1 3.8 Kv and that Trans. Z = X  

Ia .52 
Then I Ill = - = - = 9 5 kA Sym 

' X .055 
. . 

X/R ratio 1 5  or less m u lt .  factor is 1 .0 for 
short-circuit duty. 

The short-circuit duty is then 9.5 kA Sym. 
0@ and momentary duty is 9.5 x 1 .6 
kA = 1 5. 2  kACD .  
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Example 2 - Fault Calculations 
All calcu lations on per unit basis. 7 . 5  Mva 
Base 

7.5 Mva 
Base Cu rrent Ia = • � � = .628 Ka 

v 3 6.9 Kv 

1 3.8 Kv System 

X R 

X = '
628 (6.9) 

= .01 5 . 0 1 5  .001 
2 1  ( 1 3.8) 

X/R 

1 5  

Transformer .055 .0055 1 0  

Total Source Transf. .070 pu .0065 pu 1 1  

3000 Hp Syn. motor 
(.628) 

X = .20 - - = .638 pu at 7.5 Mva base 
. 1 97 

2500 Hp Ind. Motor 
(.628) 

X = .25 - - = .908 pu at 7.5 Mva base 
( . 1 73) 

E Ia l,p = X or = X where X on per un it base 

June, 1987 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

1 3.8 Kv  System 

1 3.8 Kv 

/:::;. 
7500 Kva 

X =  5.5% X z = 5.53% - = 1 0  

Source of Short Circuit Current 

CD Source Transf. 

®3000 HP Syn. Motor 

®2500 HP Ind.  Motor 

Ia .628 

Interrupting 
E/X Amperes 

.628 
= 8.971 

.070 

.628 ---

( 1 .5) .638 
= .656 

.628 
( 1 .5) .908 

= .461 

13F = 1 0.088 
o r  1 0 . 1  Ka 

R = 0.55% R 

Momentary X 
E/X Amperes R 
.628 

= 8.97 1 1 1  
.070 

.628 
= .984 25 

.638 

.628 
= .691 35 

.908 

1 0.647 
X 1 .6 

X ( 1 )  1 
-

R(X) R 
1 1  

= 1 57 
.070 

25 
= 39 

.638 

35 � = 39 
.908 

Totai 1 /R = 235 

Total X = -- = - = .062 17.0 KA Momentary Duty 13F 1 0. 1  
X 

System R = .062 (235) = 1 4.5 is Mult .  Factor 1 .0 from Table 2.  

Short circuit duty = 1 0.1  Ka 

Type 
Breaker 

E 
Max. 

3p Sym. Interrupting Capability ----- ��- � 

(a E. Max. Max. Kl (i, 6.9 Kv Oper. 
Voltage 

Close & Latch 
or Momentary 

---------------------� -------------------

75VCP-W500 8.25 33 Ka 41 Ka 

1 50VCP-W500 1 5  1 8  Ka 23 Ka 

Either breaker could be properly a pplied, but 
price wi l l  make the type 1 50VCP-W500 the 
more economical select ion.  

8.25 
�- (33) = 39.5 Ka 
6.9 

15 ( 1 8) 
---- (39. 1 )  = 23 Ka 
6.9 

(But not to exceed Kl) 

66 KA 

37 KA 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Application o n  Symmetrical Current Rating Basis, Continued 

Example 3-Fault Calculations 
Check breaker a ppl ication or generator bus where 

Each gene rator is 7 .5  M va, 4. 1 6  Kv 1 040 a m peres fu l l  load, Is = 1 .04 Ka 

Sub transient reactance Xd" = 1 1 % or, X =  1 1  pu 

Gen � ratio is 30 

1 1 1 1 3 1 1 1 1 3 
- -- = - + -- + - = -- and - = - + -·- + --- - -
Xs X X X X Rs R R R R 

X R Xs X X 
or Xs = - and Rs = -- Therefore, System - = -- = Gen --

R 
= 30 

3 3 Rs R 

Since generator neutra l g rounding reactors are used to l imit the l,c to 13¢ or below, we 
need only check the 13 short-c ircuit duty. 

Is I s  I s  31s 3 ( 1 .04) 
I ¢ = - + - + - = - = --- = 28.4 Ka Sym. E/X amperes s 

X X X X . 1 1 

Table 2 System � of 30 is M u lt. factor 1 .04 
R 

Short-circuit duty is 28.4 ( 1 .04) = 29 .5 Ka Symmetrica l .  

Type E 

3� Sym. Interrupting Capabil ity 

Breaker�-----�M�a�x ·�--�(<�a�E��Ma�x·�--�M�=ax=·=K�I ____ (<="-4=·=1 6�K�v��Ope=r_. =Vo=l�ta�g�e 

50VCP-W250 4.76 29 Ka 36 Ka 4.76 
(29 ) = 33.2 Ka 

4. 1 6 

The 50VCP-W250 breaker could be a ppl ied. 

Surge Protection 

VacCiad-W meta l c lad switch gear is appl ied 
over a broad range of c ircu its, and is one of 
many types of equipment in the total sys­
tem. The distribution system can be subject 
to voltage transients caused by l ighting o r  
switching su rges. 

Recog nizing this phenomenon, the industry 
has developed standards to provide gui de­
l ines for appl ication of electrical eq uipment, 
which should be used in the design  of dis­
tribution systems independent of the 
breaker i nterrupti ng medi u m .  These stan­
dards are: 

IEEE 288 ( 1 969) - ANSI C37.92 ( 1 972)­
IEEE Guide for I nd uction Motor 
Protection. 

IEEE 242 - 1 975 (Buff Book) 
IEEE Recommended Practice for Protec­
tion and Co-ordination of I nd ustrial and 
Commercial  Power Suppl ies. 

IEEE 1 41 - 1 976 ( Red Book) 
Recom mended Practices for E lectric 
Power Distri bution in I ndustria l  P lants. 

ANSI C37.20 ( IEEE-27) 
Switchgear asssembl ies inc luding metal­
enclosed bus. 

In  genera l ,  if the BIL of the system is equal  
to the BIL of VacCiad-W metal  clad switch­
gear, no protection  is req u i red against 
switching surges; however, rotati ng  a ppara­
tus rarely meets this criterion. For c ircuits 
exposed to l i g htn ing,  p rotection is recom­
mended in l ine  with sta ndard p ractices. 

With the wide range of appl ications, not a l l  
circuits requ i re surge protect ion.  Therefore, 
VacCiad-W metal clad switchgear does not 
include any su rge protection as standard.  
The user exercises the options as to the 
type of protection deemed necessary, 
depending on the ind ividual c ircuit charac­
teristics and cost considerations. 

The following recommendations a re out­
l ined to provide gu idel ines of min imum 
surge protection for  metal c lad  switch gear 
and the associated system equipment: 

1 .  Lightning - Standard l ightning protection : 
a rresters. ( Refer to Typical Lightning Arres­
ter Appl ication, Page 1 5. )  

2.  Switching surge protection : 
a. Liquid fi l led transfo rmer - no su rge 
protection. 

b. Dry type transformers : 
1 5  Kv - 95 Kv BIL - no surge protection 
requ i red. 
7.5 Kv - 95 Kv B IL - no surge protection 
requ ired . 
5 Kv - 60 Kv B IL  - no surge protection 
requ i red. 

June, 1987 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Surge Protection, Continued 
For a l l  other voltages/BI L  rat ings for dry 
type transformers, surge protection (a rres­
ters or capacitors) is  recom mended at the 
transformer term ina ls, in l ine with estab­
l ished practices. Metal oxide surge a bsorb­
ers can be suppl ied in VacCiad-W 
switchgear as an alternate to the above. 

c. Motors - S u rge capacitors at the motor 
terminals (and surge a rresters where 
appropriate). 

d .  Generators - S u rge capacitors and sta­
tion class surge a rresters at machine 
term inals.  

e. Switching overhead l i nes and u nder­
ground cables - no su rge protection 
requ i red. 

f. Capacitor Switching - no su rge protec­
tion requ i red. 

g .  Shunt reactor switch ing - Th ree phase 
15 Kv d ry-type reactors less than 9 MVA 
require su rge protection at the reactor's 
terminals .  

Metal-oxide surge absorbers l i mit the mag­
n itude of prospective overvoltage, but a re 
ineffective i n  contro l l ing the rate-of-rise of 
fast transients which surge capacitors do 
contro l .  Surge capacitor values recom­
mended are: 0.25 uf on 1 5  Kv systems, and 
0.5 uf on 5 Kv and 7.5 Kv.  Rel iab i l ity  of 
surge capacitors is h igh ,  si nce they are 
operated at only 50% of the stress of con­
ventional  power capacitors. The combi na­
tion of conservative design and h igh  fin a l  
test level a t  7 t imes rated voltage f o r  1 0  sec­
onds assures the long l ife and esta bl ished 
rel iabi l ity of su rge capacitors. The new 
metal oxide surge absorbers/arresters are 
recommended, and th is l atest advance in 
arrester design assures better performa nce 
and h igh re l iabi l ity of th is component uti­
l ized in  surge protection schemes. 

These application gu ide l i nes for VacCiad-W 
metal clad switchgear were establ ished after 
extensive ana lysis of medium voltage 
power systems. 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Typical Lightning Arrester Application 

Operating 
Voltage 
Kv 

2.4 
4. 1 6  
6.9 

1 2 .0 
1 3.8 

I mpedance 
Grounded 
or 
Ungrounded 
System 

3 Kv 
6 or 4.5 Kv 
9 or 7 .5 Kv 
1 5  Kv 
1 5  Kv 

Solidly 
Grounded 
System 

3 Kv 
3 Kv 
6 Kv 
9 Kv 

1 2  Kv 

The location of arresters at the ju nction of 
cables connected to exposed l ine may a lso 
protect equipment. The fo l lowing table 
shows typical  maxi m u m  cable lengths 
which can be protected by riser pole arres­
ters, based on typical assumed system 
para meters and on the fu l l  range of known 
arrester types and makes. Where cable 
length to equi pment exceeds the maximum 
l isted, it is  recom mended that arresters a lso 
be located at the equipment. 

Suggested maximum cable length, in  feet, 
between riser pole a rresters and protected 
equi pment: 

Lightning Station Inter-
Arrester Type mediate 
����ester _ ___2ype 
To 60 Kv BIL Metal-Clad Switchgear 

3 Kv NL NL 
4.5 Kv N L  N L  
6 Kv N L  N L  

To 95 K v  B I L  Metal-Clad Switchgear 
6 Kv 
7.5 Kv 
9 Kv 

12 Kv 
15 Kv 

-- ----

NL N L  
N L  N L  
N L  NL 
NL 240 
1 1 0  80 

Distri­
bution 
Type 

N L  
X 
70 

N L  
X 
1 60 
70 
s 

To 60 Kv BIL Liquid or Gas-Fi l led Transformer 

3 Kv NL NL N L  
�5 Kv N L  NL X 
6 Kv NL NL N L  

To 7 5  K v  B I L  Liquid or Gas-Fi l led Transformer 
--

3 Kv 
6 Kv 
7.5 Kv 
9 Kv 

N L  
N L  
N L  
NL 

N L  
N L  
N L  
N L  

N L  
N L  
X 
90 

To 95 Kv BIL Liquid or Gas-Fi l led Transformer --- -- --

9 Kv NL NL NL 
12  Kv NL N L  1 20 
1 5  Kv NL 1 30 70 

NL means no l imit to cable length 
X means not appl icable 
S means cable length too short to consider 

Instrument Transformers 
I nstrument transformers a re used to protect 
personnel and secondary devices from h igh  
voltage and  permit use  of  reasonable insu­
lat ing levels and cu rrent carrying capacity in  
relays, meters and instruments. The seco n­
daries of standard i nstrument tra nsformers 
are rated at 5 a m peres a nd/or 1 20 volt, 60 
hertz. 

Voltage Transformers 
Selection of the ratio for voltage trans­
formers is  seldom a question s ince the pri­
mary rating shou l d  be equal to or  h igher  
that the system l i ne  to l ine  voltage. The 
number of potentia l  tra nsformers per set 
and their  con nection is  determined by the 
type of system and the relaying and meter­
ing requ i red. 

The 3 phase, 3 wire system with 2 e lement 
watthour meters would requ i re a set of two 
l i ne to l i ne voltage tran sformers. If l i ne to 
ground potential  is  also requ i red for a d i rec­
tional ground re lay, then a set of th ree l ine 
to g round voltage transfo rmers could be 
used to provide both l i ne  to l i ne potent ia l  
for the 2 element watthour  meter and l ine 
to ground potent ia l  for the g ro u nd relay. 

G round detection l i g hts or relays for the 
ungrounded system requ i res th ree l i ne to 
ground voltage transformers and a sepa rate 
set is  usual ly recom mended for th is 
pu rpose. 

The 3 phase, 4 wi re, so l id ly g rou nded sys­
tem usual ly requ i res th ree l i ne to g round 
voltage transformers for 2-'12 or  3 e lement 
metering .  

Where synchronizing of  generators or  sys­
tems is  involved, it is recom mended that t­
only l i ne to l i ne potentia l  be used. 

Current Transformers 
The current transformer ratio is general ly 
selected so that the maxi m u m  load cu rrent 
wi l l  read about 70 percent fu l l  sca le on a 
sta ndard 5 ampere coi l am meter. Therefore, 
the current transformer pr imary rating 
should be 1 40 to 1 50 percent of the maxi­
mum load cu rrent. 

Maxi mum system fa u lt current can some­
times i nf luence the cu rrent transformer ratio 
selection si nce the con nected secondary 
devices have publ ished one second rat ings.  

The zero-seq uence cu rrent transformer is 
used for sensitive ground fa ult  relaying or 
self-ba lancing pr imary cu rrent type mach ine 
differential protect ion .  The zero-sequence 
current transformer is avai lab le  with a nom­
ina l  ratio of 50-5 and ava i l ab le opening size 
for power cables of 6.5 inches. 
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Type VacCiad-W Medium Voltage Meta l-Clad Switchgear 

Standard Voltage Transformers • 60 Hertz 

Rating 2400 4200 
Ratio 20-1 35-1 

4800 7200 
40-1 60-1 

8400 1 2000 1 4400 

70-1 1 00-1 1 20-1 

Switchgear Voltage Transformers - ANSI Accuracy - - - --- - - --
� 

---�--- - - -- - - __ " ___ _____ _ __ ---- -- - ---�---- ---- -

Max. N u mber Thermal 
KV Kv Per Set and Standard 1 20 Volts at Burden 69.3 Volts at Burden Rating 55" C 
Class__ _ -�- _ _<:_onnectio_11_ _ _ _  Rati� _ _ \fi/_, "&Y__ _ _l:_ _ _ _ _'!1_,� - _ _'{_ _ ___ _ z_ ___ _ Con11_:_ --�olt-amp_ 
5 60 2LL 20,(]) 0.3 1 .2 0.3 LL  700 

or 3LG 35, LG 400 
40 LG® 700 - ---- ----- - -- ---- ---- -- - - - -- - -- - ------- - - -� - - --- ----

7.5 95 2LL 35, 40, 0.3 0.3 0.3 0.3 1 .2 LL 1 000 
& or 3LG 60, 70, LG 550 
1 5  1 00, 1 20 LG® 1 000 

<D For so l idly grounded 4 1 60 volt system only or 
any type 2400 volt system .  

® F o r  solidly g rounded system only. 
LL � Line to Line connection. 
LG � Line to G round connection. 

The min imum n u mber of cu rrent trans­
formers for circuit relaying and instruments 
is three cu rrent transformers, one for each 
phase or  two phase connected current 
transformers and one zero-sequence cu rrent 
transformer. Separate sets of cu rrent trans­
formers a re requ i red for differential relays. 

The min imum pickup of a ground relay in 
the residual  of th ree phase connected cur­
rent transformers is pr imari ly determined by 
the cu rrent t ransformer ratio. The relay 
pickup can be reduced by adding one resid­
ual connected auxi l iary cu rrent transformer. 
This con nection is very desirable on main  
incom ing and t ie  circuits of  low resistance 
grou nded circu its. 

Sta ndard accuracy cu rrent transformers a re 
norma l ly more tha n adequate for m ost stan­
dard appl ications. 

Standard Current Transformers • 55"C 
Ambient 
Current CD Metering Accuracy Classification 
Ratings 60 Hz Standard Burden CD Relayi ng 
Amperes B 0.1 B 0.5 B 2.0 Accuracy - -- - ----- -------�- -

50 : 5  1 . 2  C 1 0  
75:5 1 .2 C20 

100:5 1 .2 C 1 0  
1 50 : 5  . 6  2.4 C20 
200 :5  .6  2.4 C20 
250 : 5  . 6  2.4 C20 
300:5 .6 2.4 2.4 C20 
400 : 5  .3 1.2 2.4 C50 

500 : 5  .3 .3 2.4 C50 
600:5 .3 .3 2.4 C 1 00 
800 :5  .3 .3 1 .2 C100 

1000 : 5  .3 .3 .3 C100 
1 200:5 .3 .3 .3 C200 
1 500:5 .3 .3 .3 C200 
2000 :5 .3 .3 .3 C200 
2500:5 .3 .3 .3 C200 
3000 : 5  .3 .3 .3 C200 
4000 :5 .3 .3 .3 C200 
4000:4 .3 .3 .3 C200 

<D Accuracy meets or exceeds accuracy in pro­
posed ANSI C37.20.2. 

Control Equipment 

Circuit Breaker Control 
The VCP-W circu it breaker has a motor 
charged spring type stored energy closing 
mechanism . Closing the breaker ch a rges 
accelerating springs. Protective relays or  the 
control switch wi l l  energ ize a shunt trip coi l  
to release the accelerating spri ngs and open 
the breaker. This req u i res a rel iable sou rce 
of control power for the breaker to function 
as a protective device. 

For ac control ,  a capacitor trip device is 
used with each c ircuit breaker shunt trip 
and each WL-2 lockout relay to insure that 
energy wi l l  be ava i lable for tripping dur ing 
fault conditions. A control power trans­
former is req u ired on the source side of 
each i ncoming l i ne breaker. C losing bus tie 
or bus sectional iz ing breakers wi l l  req u i re 
automatic transfer of control power. This 
control power transformer may also supply 
other Ac auxi l iary power req u i rements for 
the switchgear. 

De control wou l d  req u i re a de control bat­
tery, battery charger a n d  an ac aux i l ia ry 
power sou rce for the battery charg er. The 
battery provides a very rel iable de control 
source, si nce it is isolated from the ac 
power system by the battery charg er. H ow­
ever, the battery will req u i re periodic rou­
tine mai ntenance and battery capacity is 
reduced by l ow a mbient temperature.  

Any economic compa rison of ac and de 
control for switchgear should consider that 
the ac capacitor trip is a static device with 
negl igib le maintenance and long l ife, whi le 
the de battery wi l l  req u i re maintenance and 
replacement at some t ime i n  the futu re. 

VCP-W Breaker Stored Energy Mechanism Control Power Requirements 

Rated Spring Charge Motor 
Control Time !olta�-- _flu n Amperes Sec. 
48 V De 

1 25 V De 
250 V De 
1 20 V Ac 
240 V Ac 

9.0 
4.0 
2.0 
4.0 
2.0 

6 
6 
6 
6 
6 

Close 
or Trip 
Amperes 

1 6  
7 
4 
6 
3 

Voltage Range 
Close Trip 

38-56 
1 00- 140 
200-280 
1 04-1 27 
208-254 

28-56 
70-140 
1 40-1 80 
1 04-1 27 
208-254 

Control Power Transformers • Disconnect Type • 1 Phase • 60 Hertz 
Primary Volt_s_<D ________ _ 

Taps 

+ 7%% 
2580 
4470 
5 1 60 

7740 
1 2900 
1 4300 

Rated ---
2400 
4 1 60 
4800 

7200 
1 2000 
1 3800 

- 7V,% 
2220 
3850 
4400 

6680 
1 1 1 00 
1 2300 

<D Line to l ine connection only available. 

Secondary 
Volts 
240/1 20 
240/1 20 
2401120 

240/ 1 20 
240/120 
240/ 1 20 

Kva 
5, 1 0, 1 5  
5, 1 0, 1 5  
5, 1 0, 1 5  

5, 1 0, 1 5  
5, 1 0, 1 5  
5, 1 0, 1 5  

Ind. 
Light 
Amperes 

.035 

.035 

.035 

.035 

.035 

Kv 
Class 

5 
5 
5 

1 5  
1 5  
1 5  
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Type VacCiad-W Med i u m  Voltage Meta l-Clad Switchgear 

Typical Applications I Permi ssive 
Local 

· - -

Switch Type Auxi l iary 
or Device (supp 
only when requ 

l ied 
i red.) 

Breaker Condit ion ----
se ----Operatin�n-

C]Io 
Position Op -- -

· . 
en 

Test Clo se 
Position Op - -- -- . 
Withdrawn 

en 

Control --- - ·- ----
Start-run 
Breaker 
Interlocking -

--

·-
--

---

TOC Switch 

Shown for 
Breaker in 
Test Position l_H T f H 

---x 
-·----r---

X 
X 
X 

·- ----

X 

[ General Auxi l i  
Alarm, Supv. 

ary Switch applications, Indicating l ights, 
Control Indicator, Field application, etc. -- -- ---

Capacitor 
Trip 
Recloser 

- - -
Breaker 
Auxi l iary 
Switch 
Shown for 
Breaker in 

--
-
- -- - --

-- --- ------ --
Interlocking to prevent 
Paral lel Operation of Breakers 
Motor Space Heaters 

TOC and 
Auxi l iary Switch 

Open Position 

I :1 "  
� 

- -
X 

,-- -- -
X - - -

- --- - f--
- �  

0) MOC Switch preferred un less scheme i s  fai l  safe on coil  fa i lure .  
X indicates switch contact or circuit closed. 

Auxiliary Switches Interrupting Capacity Auxiliary Switch Contacts 
Optional circuit breaker a nd cel l  auxi l iary 
switches are avai lab le  where needed for 
interlocking or  control of auxi l iary devices. 
Typical appl ications and operation a re 
described in the fol lowing table. 

Continuous Control Circuit Voltage 

Auxi l iary switch contacts from the c ircuit 
breaker mechanism a re l i m ited in  n u m ber 
by the breaker control requi rements usual ly  
to one 'a '  and two 'b' contacts for  ac control 
or two 'a' and two 'b' contacts for de 
contro l .  

When additional  auxi l iary contacts are 
needed, the optional  auxi l iary relay or 
mechanism operated cell ( M OC)  switch is 
used. Three types of M OC switches a re 
avai lable :  
(a)  operates with breaker i n  connected posi­
tion only 
(b)  operates with breaker i n  connected posi­
tion and test position 
(c )  operates with breaker in  connected posi­
tion but operates with breaker in test posi­
tion only if so manua l ly selected. 

The optional  truck operated cel l  (TOC) 
switch operates when the c ircuit breaker is 
levered into or out of the operating position .  

June, 1987 

Current 
Type Auxi l iary Switch Amperes 1 20 Ac 240 Ac 48 De 1 25 De 250 De -- -- ·-- --

Non-inductive cir<:LJit_interrupting capacity in amperes 
Breaker Auxi l iary Switch 20 20 20 

TOC 20 20 20 

MOC Auxil iary Switch 20 20 20 

1 5  1 0  5 

1 5  1 0  5 

1 5  1 0  5 -- ------ -------
· 

Inductive circuit interrupting capacity in amperes 
Breaker Auxi l iary Switch 20 1 5  

TOC Auxi l iary Switch 20 1 5  

MOC Auxi l iary Switch 20 1 5  

Auxi l iary switch contacts a re pr imari ly  used 
to provide interlocki ng in control circu its, 
switch indicating l ights, auxi l iary relays or 
other smal l  loads. Suitabi l ity for switching 
remote auxi l iary devices, such as m otor 
heaters or  solenoids, may be checked with 
the interrupting capacity l isted in  the fol l ow­
ing table. Where hig her i nterrupting capaci­
ties are requ i red, an  interposi ng contactor 
should be specified. 

1 0  1 5  1 0  5 

1 0  1 5  1 0  5 

1 0  1 5  1 0  5 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Application Data 
32-265 

Page 1 8  

Type VacCiad-W Mediu m  Voltage Metal-Clad Switchgear 

Supplemental Devices 

• Ground and Test Device 
The g round a n d  test device is a drawout 
element that may be i nserted i nto a Metal­
Clad Switchgear housing i n  p lace of a c ir­
cuit breaker to provide access to the pri­
mary c ircuits to permit the temporary 
connection of g rounds or  testing equipment 
to the h igh voltage c i rcu its. H igh  potential 
testin g  of cable or phase checking of c i rcuits 
are typical tests which may be performed. 
The devices are insulated to suit the voltage 
rating of the switchgear and wi l l  carry 
required levels of short circuit current. 

Before using ground and test devices it is 
recommended that each user develop 
detai led operating procedu res consistent 
with safe operat ing practices. O nly qua l ified 
personnel  should be authorized to use 
g round and test devices. 

Manual  g round and test devices are avail­
able. These devices include six studs for 
con nection to pr imary c ircuits. O n  the man­
ual device, selection and g rounding is 
accomplished by cable con nection.  

Standard accessories: 
1 - test jumper  
1 - levering crank  
1 - maintenance t

-
ool  

1 - lifting yoke 
1 - transport dol ly (optiona l )  
1 - portable l ifter (optiona l )  
1 - test cabinet (optional)  
1 - set of ra i l s  
1 - set o f  r a i l  clam ps 

Typical Indoor Base Plan 

70 
Aisle 

Dimensions ( Inches) and Installation 
Elevations 

_LI 7 1 6 I 
..,.--- -. -$; "'--- (4) Knock-outs, 1 .4 or 1 .8 Inch 

For Top Secondary Conduit 
Entry 

3 

3 
j_ � � 
Tl 7 1 6 1 

95 

........ ,, 
r:�-:t 

36 

: : Sup 

,F� 

� .. , �:---- 20.25-�---- 44.5-----t I �--�---------- 96.25CD ----------�., 
<D 86.25 ln .  depth ava i lable i n  indoor for certai n  configu rations. 

Typical Indoor Elevation 

For Bottom 
Conduit 
Locations 
(See Page 27) 

For Top Primary 
Conduit Locations 
(See Page 27) 

June, 1987 
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Page 1 9  

Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Dimensions (Inches) and Installation, Continued 

14------- 1 1 2.31 ------<"'o-ll Outdoor 
Aisle-Less 

14----------- 1 78.25 ---------------;�� 

1r 
1 07.62 1 1 5.00 12 1 .00 

95.00 

1+---1• ---�- 275.75 ----� 

------+---- 7 1 .50 -----+----- 96.25 ---

1------------------ 264.01--------------

Dimensions, Inches 

Note: Dimensions not to be used for construction. 
These shown are for reference only. Consult 
Westinghouse for exact dimensions. 

June, 1987 

95.00 

J 
107.62 

I 
� 

11 
95.00 

J 

<IIIII Outdoor 
Sheltered Aisle 
Double Row 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Shipping and Receiving 
VacCiad-W metal-clad switchgear is shipped 
in grou ps of one or  more u nits. Each g roup 
is designed and braced to withsta nd sh ip­
ment by truck, rai l ,  or ship.  I n door g roups 
a re bolted to skids and enclosed in a protec­
tive covering .  Because of their  structural  
base, outdoor g roups do n ot need skids. For 
sheltered-a isle a protective covering is 
located across the front of each shipping 
g roup. Aisle-less gear is protected by its 
own weatherproof enclos u re. VCP-W circuit 
breakers, accessories, and instal lation mate­
rials a re packed and crated separately. 
Appendages such as bus runs and synch ro­
nizing panels a n d  la rge internal equipment 
may a lso be packed a n d  crated separately.  
When received, the pu rchaser should check 
the material against the shipping l ist. If loss 
or damage is d iscovered, fi le c la ims with 
the transportation company and notify the 
nearest Westinghou se representative. 

Handling 
VacCiad-W Metal-Clad Switchgear is 
equ ipped for hand l ing  by crane. In addition ,  
i t  is provided with sh ipp ing  braces a n d  jack 
supports. It is recommended that the 
g roups be l ifted i nto position by crane. 
However, if n o  crane is ava i lab le  they may 
be skidded i nto place o n  ro l le rs using jacks 
to raise and lower the g roup.  

Type VCP-W breakers a re crated so as to be 
handled by crane or industrial  "fork" truck. 
After u ncrating ,  breakers may be l ifted by 
crane.  

Typical Weights in Pounds 
Assemblies (Less Breakers) 

Storing 
Switchgear which can n ot be instal led and 
put  i nto service immediately must be stored 
so as to mai ntain the equ i pment in a clean 
and dry condition. Storage in  a heated 
bui ld ing is recom mended. If stored out­
doors, specia l  precautions must be take n :  
indoor switchgear must be covered a n d  
temporary heating equipment insta l led,  out­
door switchgear must be suppl ied with tem­
porary power for operation of the space 
heaters. 

Installation and Field Assembly 
Westinghouse VacCiad-W switchgear is 
factory-tested and factory-assem bled from 
accurately tooled parts upon true and level 
bedplates. A m i n i m u m  of instal lation a n d  
field assembly t i m e  wi l l  be requi red if the 
procedures described on the d rawings and 
in the instructions a re adhered to. 

The fou ndation for indoor switchgear 
should consist of rugged steel channels 
imbedded in  a concrete f loor.  The steel 
channels must be flat, level, and in a true 
plane with each other. The finish ed floor 
must be in  a true plane with the steel chan­
nels and must not project above the l evel of 
the steel channels .  

The fou ndation for outdoor switchgear may 
be a concrete pad, or  footers p laced para l le l  
with the l ength of  the l ine-up .  For  any con­
dition, the ais le-less switchgear req u i res a 
reasonably level and smooth pad for 
breaker drawout. The integ ral base fur­
nished with outdoor switchgear should be 
supported in  a level and true plane.  

F ie ld assembly of the outdoor ais le and of 
some weather-proofin g  is requ i red. These 
parts a re standardized and tool-made to 
simpl ify and expedite their  assem bly. The 
details of assembly a re described in  the job 
instruction book and associated d rawi n gs .  

Type of Main Bus Indoor Aisle-less Sheltered-Aisle 
Vertical Rating Including Aisle 
Section Amps Lbs Lbs Single Row (Lbs) Double Row (Lbs) 

1 200 2400 3000 4200 7200 
BiB 2000 2500 3100 4300 7400 

3000 2600 3200 4400 7600 
B/A 1200 2300 2900 4100 7000 
or 2000 2400 3000 4200 7200 
AlB 3000 2500 3100 4300 7400 

1200 2000 2600 3800 6400 
AlA 2000 2 100 2700 3900 6600 

3000 2220 2800 4000 6800 

Breakers - Weights in Pounds 

(Impact Weight= 1 .5 X Breaker Weight) 
Type of Current Rating, Amps. 
Breaker 1200 2000 

Approx. Wt., Lbs. 
50VCP-W250 350 410 
50VCP-W350 460 490 
75VCP-W500 375 410 
1 50VCP-W500 350 410 
150VCP-W750 350 410 
1 50VCP-W1000 460 490 

3000 

525 
525 
525 
525 
525 
525 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Standard Designs - Vertical Sections (96.25 ln .  Deep) 
General Arrangement 

Types of Vertical Sections [ Brt-._>dker 

1 200A 

� 

[ 1 200A 

or 

2 000A 

----...._ 
I 

I 
I 

� 

I I 

A u x i l 1ary 

['_ 
I 
I 

Br{� i lker I 
1 200A � or 

2000A 

[ 1-----------1 

[ 
Type AlB .. , 

General Arrangement 
UHP Upper H 1 nged Panel  

L H P  Lower H mged Panel  

M B C  M a m  Bus Compartme nt - 1 200. 2000. 3000A 

as req u 1 red 

U F C  Upper Front Compartment 

LFC Lower F ront Compartment 

R C  R e a r  Compa rtment T Type of Vert ical  Sect 1on Def mecl by combma·  

t 1ons of U F C a n d  LFC 

VS Complete Vert 1cal  Sect 1 o n  Defmed by com­

bmat 1ons of T a n d  R C  

[ B reakt� r  

2 000A ----..... 
I 
I 

[ B rellkt>r I 
1 200A � 

Type BiB 

[ A u x i i i<:Hy 

� 
I 
I 

[ A u x i i iCHy I 
__/ 

'""1•------ Type AlA ---.... �� 
CD Caution: 3000 amp breaker located only in LFC and requires vented auxiliary in UFC. 

June, 1987 

[ B reakPr  

1 2 00A 
........... or 

2000A I 
I 

[ Aux i l 1<l ry I 
� 

I t-o •------ Type B/A-----11 .. �� 

[ Vented 
Auxiliary ---.., CD I 

[ 
I 

Breaker I 
3000A I......./ 
CD 

'""1·------ Type AlB ---.... �, 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Standard Designs - Vertical Sections (96.25 ln .  Deep), Continued 
Front Auxiliary Compartments 

Upper Auxiliaries 

Lower Auxiliaries 

r"' 
I � 
I I I 

1-T-------.
' 

I I 

[ CD � I 
CD 

B 

[ C P F  

[ �--��------' 

r"'l : I ' 
1-T----__,1 I I [ CD L I 

CD [ CD 

[ "' 
I 

1-------', I I 
I I I 
L) 

r---. 
I � 
I I 

1--------.1 I [ "' 
I 

CD CPD, Fuse or VT. 
CPO Drawout cont .  pwr. trans Fu sed pr o m ary, 

mechanically o nter locked secondary breaker, 

s i ngle phase. l one to l i ne. 1 5  kVA Max. 

CPF Fixed cont. pwr. trans. 

Fuse Drawout fuses for CPF.  Mecha n ica l ly  o nter· 

locked secondary breaker. t h ree max. 25E max. 

PT Drawout pot. trans .. Fused pr imary a n d  

secondary, t h ree i n  WYE m a x ,  t w o  o n  open 

delta max.  

B B u s  connect oon 

L Lone connection 

EXC B r u s h less exciter a u x o l oary 

secondary and control 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Standard Section Views 
Breaker-Over-Breaker (BiB) - Top Power Conductor Entrance 

z 

F i g u re 1 F i g u re 2 F i g u re 3 
Breaker-Over-Breaker (BiB) - Bottom Power Conductor Entrance 

z 
F i g u r e  1 F 1 g u r e  2 F i g u re 3 
Breaker-Over-Auxiliary (B/A) - Top Power Conductor Entrance 

[ 
z -T------�z�� 

Bkr 

[ 1---------iAux. 

____ __. 
F i g u re 1 F i g u re 2 F i g u re 3 
Breaker-Over-Auxiliary (B/A) - Bottom Power Conductor Entrance 

[ 
[1--------1 Aux 

Bkr 

z z 
F i g u re 1 F i g u r e  2 F 1 g u r e  3 

Z = Zero Sequence Cu rrent Transformer 

June, 1987 

z 

1\ I 
r- I 

I I 
I 
I ->--

l-/ 

F 1 g u r e  4 

F i g u re 4 

I\ I 
-t- I I I I 

I 

F 1 g u r e  4 

F 1 g u r e  4 

I 
I 
I 
I 
I 
I 
I 

qJ 
I 

I 

I 
I 
I 

I 
I 
I 
I m 
I 

1 

F i g u re 5 

F i g u re 5 

Fig u re 5 

F 1 g u re 5 

I 
I 
I 
I 
I 
I 

GJ 
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Type VacCiad-W Medium Voltage Meta l-Clad Switchgear 

Standard Section Views, Continued 
Auxiliary-Over-Breaker (A/B) - Top Power Conductor Entrance 

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

z 

Auxiliary-Over-Breaker (AlB) - Bottom Power Conductor Entrance [ Aux 

1---------1 

[ Bkr 

z 

F i g u re 1 F 1 g u re 2 Figure 3 CD  

Auxiliary-Over-Auxiliary (A/AI - Top Power Conductor Entrance 

z 

Aux 

z [ A u x  

1----------i 

[ 
z 

F 1 g u re 2 F i g u re 3 
Auxiliary-Over-Auxiliary (A/AI - Bottom Power Conductor Entrance 

Aux [ 
[ t--------i Aux 

z 

F 1 g u re 1 F i g u re 2 
Z = Zero Sequence Cu rrent Transformer 

z z 

F i g u re 3 

CD Caution: 3000 a m p  bus sectionalizing is available, but with no power conductor entrances. 

Figure 4CD 

I � 
F 1 g u re 4 

z 

F i g u re 4 

z 
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Standard Section Views, Continued 

3000A Configurations 

[ l I 

[ Vent I � 
Bkr. 1--:::::/ vo 3000A 

Figure 1 

[ Bkr. h I 3000A 
1--'1 I 

I 

[ Blank I I 
Space I I 

I 

u I 
Aux. I 

I 
Figure 1 
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Figure 2 

Figure 2 
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Type VacCiad-W M ed i u m  Voltage Metal-Clad Switchgear 

h 
I 
I 
I 

-� 

Figure 3 

Figure 3 

Figure 4 

Figu re 4 
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Type VacCiad-W M ed i u m  Voltage Meta l-Clad Switchgear 

Standard Designs - Vertical Sections (96.25 ln.  Deep) 
Arresters, Capacitors, and Fixed Control Pwr. Trans. 

..-

Pwr 

Bkr.  Bkr. 

f--� 

A u x  

Aux 

Aux 

A Arrester Stat ron -Type 

B Breaker  1 200A o r  2000A 

C Capacr tor  S u rge 

CPF Control  Pwr Trans. Frxed One P h a se.  

50 kVA M a x  or Three Pl1ase. kVA Max 

Pwr Power Conductor  A r r a ngement 

Aux Auxl l 1a r 1es  

'-
r-

-

Type B A (Typ rca l )  

Aux 

Bkr. 

Type A' B (Typrcal )  

Type A; A (Typrcal)  

I 
I 

Aux r-1-- I 
Fuse ./ 

-

Aux 

�I 
Aux 

Fuse 

.._ 

Pwr 

I ...L--L. 

CPF 

TT 

.__ ��·' 
I �-- d I 

I 
C P F  
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Standard Designs - Vertical Sections (96.25 ln . Deep), Continued 

Primary Cable Entrance (Top Elevation or Base Plan) 

Rear 

/ -� - '  ' --+- ' 
\ ' ' 

, _ , _  ... 

' .--- 1 - " · -L- · 
' ' ' ' I ' 

'+/ - , ' ' 
' ' 

' / 

One Condui t  Two Condu 1 ts  Three Condui tS 

Fig. A - For Entrances Into Compartment Without Cable Enclosure 

Re� 
6 6 �--L..-. 

r CD., I · '+/ _ '., : I . ' I I , ' 
L _-_:. _ j  

One Conduit  

-

r- -t 
I - - - - I 
I /_j_'. CD ·/+'· I 
I \ I ' 

\ 
' I L _:_-_:_' - - _ _:_-�'-.l 

Two Condu 1ts 

Fig. B - For Entrances Into Cable Enclosure (Or Cable Enclosure Area) 

' . 
,+/ - ' CD 

' ' 
' / 

One Condu i t  Two Condu 1ts 

Fig. C - For Entrances Into Compartment With Cable Enclosure 

CD Primary cable and conduit entrance must be within 6.5 l n .  diameter entry area. 

7 @  

t 

® Changes to 19.75 for optional hinged rear doors (structure depth becomes 97.5 inches). 
@ Changes to 8.25 for optional hinged rear doors (structure depth becomes 97.5 inches). 

June, 1987 

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

(ii 

Four Condu1 ts 

'+/ - , ' ' ' ' ' / 

I 
7 @  
I 

+ 1 1 .5 
t 
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Type VacCiad-W Medium Voltage Meta l-Clad Switchgear 

How to Arrange, Select, and Specify VacCiad-W 

Arrange a primary one l ine  as typica l ly  
shown below. Note that  the chart identifies 
the specific vertical sections (or rear com­
partments) selected based pr ima rily u pon 
the d i rection of power conductor entrance. 

500MCM 
3-1/C PH 

750M C M  
3 - 1 / C PH 

750MCM 
3-1  C PH 

500MCM 
3-1  C PH 

Bottom Top Top Top 

j I I I 

r - - - - , - i - - , - t - -r - � - - � - � - -, - - -l 

: �  l l: : 1: i 1: i 1: : : �  I I I I I I I � c!J i � : ctJ i Q : '

3
� I 

I I I I I � I 
I I 3 I 3 I I I 
I 3 

I 
3 I 3 

I 
3 I I 

I 3 
I 3 I I 3 I 

I : 1 I I 
i $ : c!J :  111 $. : 
I l 3 

I I I 
I 1 I r , 
I I I I I 

I I I : I I I : I : I L_� _ _  L _ _  : _ _  L _ _ _  � _ _ _ _  L _ �  _ _ L _ + - � 
I ! I 1 

Top Bottom Bottom Bottom 
Bus R u n  
1 200A 

1 - 3 1 ( PH 1 - 3 'C PH B u s  R u n  
500M C M  500M C M  1 200A 
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Type VacCiad-W Med i u m  Voltage Metal-Clad Switchgear 

How to Arrange, Select and Specify VacCiad-W, Continued 

Select your l ist of components. (The pri­
mary one l ine instru ment transformer 
details can now be com pleted. )  Typical 
arrangement for the primary one line is 
shown on the front view below. 

In comer 
Line VT 

Feeder TX Feeder - - -- -- - B reaker  B reaker 

Bus VT 

l ncorner l nd Motor Tie Breaker 
Breaker B reaker 

2 3 

lncomer 
Line VT 

TX Feeder Feeder 
B reaker Breaker r- - - - - - -

Bus VT 

Syn. Motor Syn Motor l ncomer 

Exc. and Brea ker B reaker  

Tie Bus 

4 5 6 

....,. ________________ F ront Vrew ----------------___,� 

General Information Required 
Specify the fol lowi ng general information : 
a. I ndoor, a is le- less, or sheltered-aisle (s in­

g le  or double row) 
b. Shipping group l imitations 
c. System voltage, frequency, phase 

sequence, and grounding 
d.  System MVA or  short circuit 

requ i rements 
e. Main bus continuous cu rrent rating 
f. Control voltage 
g .  Control cable entrance (Top or bottom 

and vertical section) 

Compartment Information Required 
Specify the follow i n g  information for each 

compartment: 
a .  Circuit nameplate wording 
b. Breaker continuous cu rrent rating 
c. Identification of remote eq uipment con­

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

• I nstrument transformer ratios 
• Complete power conductor informa­

tion-top or bottom, size, number, type 
of termination 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Typical Specifications 

Item No. _ _  _ 

_ _ _ kV Metal-Clad Switchgear 

_ __ _  - Complete assembly of _ _ _ _  kV, [ Indoor] [Outdoor Aisle-
less] [Outdoor Sheltered Aisle] Metal-Clad Switchgear for 
the _ _ _ _ - - - - - - - - - - - -

VacCiad-W Switch gear wi l l  consist of a stat ionary structure assem­
bly and one or  more removable type vacuum circu it breakers. The 
switchgear assembly wi l l  be constructed from ind ividual  vertica l 
sections. They wi l l  be bolted together to form a r ig id metal-clad 
switchgear assem bly. Metal side sheets wi l l  provide g rou nded bar­
riers between adjacent structures. So l id  removable meta l barriers 
wi l l  isolate the pr imary major sections of each circuit. Rear sheets 
wil l  be steel with two pieces per vertical section to provide c ircuit 
isolation and ease of handl ing .  Fi na l  finish is  a coat of l ight gray 
pai nt, ANSI #61 . 

The main bus wi l l  be copper and wi l l  have f lu idized bed epoxy 
f lame-retardant and track-resistant i nsu lation. Bus su pports 
between units wi l l  be f lame-retardant, track-resistant, g lass polyes­
ter. Al l  bus jo ints wi l l  be plated, bolted and insu lated with easi ly 
insta l led boots. The bus wil l  be braced to withstand fault  cu rrents 
eq ua l  to the close and l atch rat ing of the breakers. The tempera­
ture rise of the bus and con necti ons wi l l  be in accordance with 
ANSI standards and docu mented by design tests. A g round bus 
wi l l  extend the enti re length of the switchgear. 

Each circuit breaker com partment will be equipped to house a 
removable breaker e lement. The mechanism for levering the 
breaker wi l l  be cel l  mou nted. It will include all of the necessary 
interl ocks to render the breaker mechanism mechan ica l ly trip free 
during the levering procedu re. The stationary pr imary contacts wi l l  
be si lver-plated and recessed with in  insulat ing tubes. A steel shut­
ter wi l l  automatica l ly cover the stationary pr imary d isconnecti ng 
contacts when the breaker is in  the disconnected position or out of 
the cel l .  Ra i ls  wi l l  a l low withdrawal of each c i rcuit breaker for 
inspection and mai ntena nce without the use of a separate l i ft ing 
device. 

Each type vacu um breaker wi l l  be horizonta l d rawout type, capa­
ble of being withdrawn on ra i ls .  The breaker wi l l  be operated by a 
motor cha rged spring type stored energy mechanism, charged 
normal ly by a un iversa l e lectric m otor. I n  an emergency, charging 
wi l l  be by a manual handle.  The pr imary disconnecting contacts 
wi l l  be si lver-plated copper. Each c i rcu it breaker wi l l  contai n  vac­
uum interru pter assembl ies which can be removed as com plete 
units. The vacu um i nterrupter pole u n it wi l l  be mounted on g lass 
polyester su pports. A contact wear gap ind icator, which requ i res 
no tools  to determine ava i lab le  contact l ife, wi l l  be provided. The 
current transfer from the vacu u m  interrupter m oving stem to the 
breaker main  conductor wi l l  be a non-s l id ing des ign .  The breaker 
front panel will be removable when the breaker is withd rawn for 
i nspection or m a i ntenance. 

[Outdoor Aisle-less Enclosure] 
The metal-clad switchgear inc l udes aisle-less outdoor construction.  

The basic switchgear un its a re su rrounded by a complete weather­
proof enclosure of heavy gauge steel. A weatherproof door is pro­
vided on the breaker d rawout side of each housi ng.  Lig hts, space 
heaters, and receptacles a re provided inside each u n it. 

An undercoating compound is appl ied to the underside of a l l  bot­
tom surfaces. 

[Outdoor Sheltered-Aisle Enclosure] 
The metal-clad switchgear i ncludes Outdoor Sheltered-Aisle Enclo­
sure walk-in construct ion.  

The basic switchgear un its a re i nsta l led in  a heavy-gauge steel 
enclosure which provides a sheltered a is le  space in front of the 
switchgear and complete weather protection for the equi pment. 
Doors, provided with "crash" latch mechanisms a re located at 
both ends of the l ineup.  The a is le has sufficient a rea to permit 
i nterchanging breakers between cel ls .  Ais le l ights, switches, 
ground fault service receptacles a n d  space heaters a re provided i n  
each l i ne-up. 

An undercoati ng compound is  applied to the underside of a l l  
switchgear u n its. T h e  Sheltered-Aisle is  sh ipped assem bled, m i n i­
mizing fie ld erection ti me and expense. 

A basic compa rtment conta i n ing a ci rcuit breaker e lement is pro­
vided with the fol lowing equi pment :  

1 - Metal-clad stationary cel l  

1 - Vacu um ci rcuit breaker removable element 

1 - Set of three 2-hole N E MA d ri l l ings for each set of pr imary 
conductors 

1 - Control power cutout 

1 - Type W-2 breaker control switch with red and g reen ind icati ng 
l i ghts 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

Unit No.  _ _  ( _ _ _ __ � - - __ _ _ _ _  _) 
- Vacuum circuit breaker e lement[s] [each] with the fol low­

ing ratings and characteristics : 

Nominal  voltage class:  . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  kV 

[_ - Varhou r meter[s] _ __ _  element, Type _ __ ] 

[_ - Phase sh ifting transformer[s] 

[_ - Demand attachment[s] ,  [ 1 5] [30] minute] 

Nominal  MVA interrupting class : . . . . . . . . . . . . . . . . . .  _ _ _ MVA [ __ - ___ _ _ _  �- _ _ _ _  _ 

Continuous cu rrent rat ing :  . . . . . . . . . . . . . . . . . . . . . . .  . A 

Symmetrical short c ircuit rating at _ _ _ kV : . . . . .  _ A 

Asymmetrical closing a n d  latching (Mo mentary) 
ratin g :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _  A 

The circuit breaker e lement[s] wi l l  be equi pped with _ _  V _ _  

control L capacitor tr ipping, ]  [and a _ _ _  V _ �- stored-
energy closing motor . ]  

[Each]  U nit wi l l  inc lude the fo l lowing total devices mounted and 
wired:  

_ - Set[s] of main bus,  rated _ _ _  A 

_ - Set[s] of termination fac i l ities, consisting of [2-hole N E MA 
Dri l l i ngs] 
[ __________ _ 

__ - Set[s] bar risers to bus run _ _ _  A 

L _ - Set[s] increase of main  bus capacity __ _ _  A main bus, 
_ _ A u nit adder 

[_ _  - Sectiona l izing or  transition bus] 

L - Relayi ng-accu racy cu rrent transformer[s],  s ing le  secondary, 
ratio _ _ _ : 5] 

[ __ - Relaying-accu racy cu rrent tra nsformer[s] ,  s ingle secondary, 
ratio � - _ : 5] 

[ _ - Metering-accu racy cu rrent transformer[s] ,  ratio _ _ _ : 5, 
N E MA accu racy c lass BO. _ _ _ ] 

[_ - Type BYZ zero-seq uence window-type cu rrent trans-
former[s]. ratio _ _ :5, for ground relaying] 

- Set[s] of s u rge capacitors, th ree phase, _ _ _ kV, Type 

[ _ _  - [Station] [ I ntermediate] [Distribution] Type l ightning a rres­
ters, rated _ _ _kV] 

_ - Set[s] of metering equipment, inc luding t he fo l lowing : 

__ _ - I n dicati ng AC Ammeter[s] 

_ - Am meter transfer switch[es] 

_ - Indicati ng AC Voltmeter[s] 

_ - Voltmeter tra nsfer switch[es] 

_ - Indicating Wattmeter[s] 

L _ - I ndicating Varmeter[s] 

[_ - Watthour meter[s] __ _ element, Type _ _ _ ] 

June, 1987 

[ _ _  - _ __ _ _  -� �- - - - - - - - -

_] 

[_ - - - - - - - - - - - - -- -- --

- - - - - -- �- - - - - - - - 1 

[_ - _ __ __ _ _ -� - �-- - - -- - - --

[- - - - - - - - �- - -

[_ - _ _ _ _  - - - - - - - -� -� - - -

- - -- -- - - - - - - - - - - _ ] 

- � - Set[s] of protective re lays, inc luding the fol l owi n g :  

_ - Type CO [-_ _ _ ] phase overcurrent relay[s], Device N o .  

_ - Type CO [ -_ _ _ ] phase overcurrent relay[s]. Device No. 

_ - Type CO [-_ _ _  ] ground overcurrent relay[s] ,  Device 
No · -� --

L _ - Type CO [-_ _ _ ] ground overcurrent relay[s], Device 
No. _ _  ] 

[ __ _ - Type IT instantaneous overcurrent relay[s], Device No. 
_ _  ] 

[_ - Type _ _  undervoltage relay[s], Device No.  _ __ _ ] 

[ _ - Type _ _ _ d ifferentia l  relay[s],  Device No . _ ] 
[_ - Type WL-2 lockout relay[s],  Device N o .  _ _ _ ] 

_ - Type _ _ _  �- - _ __ _ _ _ _ 

[_ - Type _ _  _ 

[ __ _ - Type _ _ _ _ _ _ _ �-- _ __ _ _ _ 

_ ]  

- - �-� - - - - - - - - - - � - -1 

[_ - Type _ _  � _ _  - - - - - -- -- - ­

- -- - - - --- - - - - - - - - _] 

_ - Type _ _  - - �- - - - - -� -

- 1 

[_ - Type ___ _ _ _ _ _ 

_ _ _ _ _ _  ] 

[_ - Type _ _ __ _  _ 

_ ] 
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Type VacCiad-W Medium Voltage Metal-Clad Switchgear 

[Other Equipment : ]  Unit No. _ _ _ ( ______ __ __ _ _ __ _ _ _ _  ) 

[ _ _  - _ _ _ __ __ __ _ _ _  _ _ _ _ _ _  _ _ - Auxi l iary u n it[s] [each] with the fol lowing total devices: 
- - - - -- - - - - - - - - - - - _] 

[ _ - - - - -- - - - -- -- - - - - - - ­

- - - - - -- - - - - - - - - - J 

[ __ -

- - - - -- - - -- - - - - - -- - _] 

[ _ _ - _ _ __ _ ___ _ _ __ _ - - - - - - - - -

- - - - -- - - - - - - - -- _ _  ] 

[ _ - - - -- -- - - - - -- -- - - - - ­

___ _ __ _ _ _ _ _ _ _ _ _ _ _ ] 

[ _ _  - - - --- -- - --- - - - - - -- -

- - -- -- - -- --- - -- - -- --- - _ ] 

[ - - - --- -- - - - - - -- - -

- - - - --- -- - -- - -- - - - - - _] 

[ _ _  - _ _ _ __ __ _ _  - - -- - - - - --
- - -- - - - - - -- -- - - - _] 

Westing house E lectric Corporation 
Distribution and Control Busi ness Unit 
Assembl ies Division 
G reenwood, SC 29646 

_ _ - Set[s] of main  bus, rated _ _ _  A 

_ - Set[s] bar risers to bus run ___ A 

[ _ _  - Bus transition[s ] ]  

[ _ _  - Bus entra nce[s ] ]  

[_ - _ _ _ _ -

--- - - - -- - - -- - - -- -- - - _] 

L _ - Potential transformers d rawer mounted, with current- l imit-
ing primary fuses, ratio ____ kV; 1 20 V, connected _ _ 

- - ----- - --- -- - - -- - _] 

[ _ _  - ____ kVA ___ _ phase d ry-type control power trans-
former[s] with cu rrent-l imiting pr imary fuses, secondary 
breaker, interlocks, compartment provisions and 
connections] 

_ _  - I nd icat ing AC Ammeter[s] 

_ - Ammeter transfer switch [es] 

_ _  - Indicating AC Voltmeter[s] 

_ _  - Voltmeter transfer switch [es] 

[ _ _  - I ndicating Wattmeter[s] 

[ _ - _ _ _ _ _ _ - - -- - - -

- - - - - - - - - --- - _ __ _  ] 

[ _ - _ _ ____ _______ _ - -- - - -

-- - ---- - -- ---- - - l 

Printed in U.S.A. 
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