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Standardized Type 
DHP Medium Voltage 
Metal-Clad 
Switchgear 

Breaker Element 
with Barrier 
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Appl ication 

Westinghouse Porcel-l ine type D H P  metal­
c lad switchgear with removable circuit 
breakers provides centra l ized control and 
protection for generators, motors, trans­
formers, capacitors, and a l l  types of feeder 
circuits. I t  is ava i lable in ratings of 4 . 1 6 ,  
7 .2  a n d  1 3 .8 Kv with max i mum interrupting 
capacities of 350 MVA, 500 MVA and 
1000 MVA, respectively.  It is available with 
a i r  magnetic or vacuum ci rcuit breakers for 
both indoor and outdoor appl ications . 

Typical Appl ications 

Electric uti l ity systems, industrial  plants, 
commercia l  bu i l dings, municipal pumping 
stations, transportation systems, pipe l ine 
stations, unit  substations . 
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Metal-Enclosed Group Phase 
(Non-Segregated Phase) 
Medium Voltage Bus, Indoor or Outdoor 
Service 

Group Phase Bus Run 
Meets ANSI standard for meta l-enclosed 
non-segregated phase bus run wit h  insu­
lated bus conductor and connections.  
Nominal  Voltage C lass 

4. 1 6  Kv 1 3 .8 Kv 
Rated Maximum Voltage 

4.76 Kv 1 5  Kv 
Kv B I L  

60 95 
Rated Cont inuous Current Amperes 

1 200, 2000, 3000, 4000, 5000 
Cond uctor Mater ia l  

Aluminum 
Copper conductor ava i lable 

Bus Supports 
G lass Polyester 
Porcela in bus supports ava i lab le 

Temperature R ise Above 40° Ambient 
65°C 

Momentary, 1 0  cycle 
58 Ka rms Asym.  
78 Ka momentary ava i lab le to match 
rat ing of attached equipment . 

Application 
Bus runs are designed for use on ci rcuits 
whose importance requ ires greater rel ia­
b i l ity than power cables prov ide.  Typical of 
such appl icat ions are the  connect ions from 
meta I clad switchgear t o  t ransformers, gen­
erators and tie connect ions to other switch­
gear assembl ies. 

The length of bus run sect ions are eight 
feet or less. Standard prov isions for sup­
port ing bus runs are: 

S e rvice 

I n door 
O ut door 

T ype S upport 

Han gi n g  R od 
S upport F r ame 

Approx. S pac i n g  

4Ft. 
8 Ft. 

Hangers or supports are not suppl ied wit h  
the bus run.  

Where requ i red, wa l l  flange and vapor bar­
ri ers for indoor to outdoor bus runs and 
expansion joints in a l l  straight bus runs at 
approx i mately 50 foot interva ls are pro­
v ided . 

Refer to page 17 for informat ion on space 
heaters for bus runs. 

Termination 
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Guide Specification 
1-Set ( indoor-outdoor ) meta l-encl osed 

group phase bus wit h  insulated 
( a luminum-copper ) conductor for 

Bus run termi nat ions are av a i lable for most 
requirements .  Bus run termination can be 
flexible shunts, pot heads, cable l ugs, porce­
la in bushings or bar extension . 

The connected equipment termination must 
be bus bar or spade type bushings. If con­
nected equ ipment has st ud t ype bushings, 
t hey must be furnished wit h  spade type 
connectors. 

( ) Kv , 3 phase, 60 hertz service to 
connect meta l -clad switchgear unit ( ) to  
(Identify connected equipment ) 

When ordering bus run, furnish: 
1 .  I dent ificat ion of equi pment to be con­

nected by bus run . I f  of West inghouse 
manufact ure g ive  reference t o  G . O .  and 
S . O .  numbers. For other manufact ure, 
furnish out l ine drawing complete  with 
flange and terminat ion deta i l s .  

2 .  P lan v iew drawing or sketch g iv ing 
locating dimensions or c learance dimen­
sions where requ ired . Ind icate e levat ion 
of equipment bases or include side v iew 
with locating d imensions. 

3. When applicable, furnish system single 
l ine or three l i ne drawing with angular 
displacement and connect ion.  

Approximate Weight & Dimension in  Inches 

Bus run to include: 
)-Feet ( ) ampere bus 

)-( ) A elbows 

)-( ) A tees 

1- ( ) A termination to switchgear 

1 - (  ) A termi nation to (transformer­
generator-switchgea r )  

Optional Items 
1 -Set uninsulated ground bus 
1-Set ( ) ampere insu lated neutral  bus 
1 -Set ( 230- 1 1 5 )  ac space heaters 
1-Thermostat for above 
1 -Set bolted d isconnect l inks  for 

(describe purpose and locat ion ) 

Bus R un 3 P h ase , 3 Wire 3 P h ase , 4 Wire 
A m pere Wt. ( lb s) with Insul ate d  Neu t r al 
Rat i n g  per it. Fi �. A B c A B c 

----�----- -- -- ------
A lu m i n um Conductor 

--------·----- -----� --- ------- ------
1 200 55 1 2 0  15.38 7 . 12 2 6  1 5 . 3 8  
2000 6 5  1 20 1 7 . 3 8  8 . 12 2 6  1 7 . 3 8  
3000 9 5  2 3 5 . 7 5  1 5 . 3 8  7 .12 3 5 . 7 5  19 
4000 105 2 3 5 . 7 5  17 . 3 8  8 . 1 2 3 5 .7 5 2 1  

Copper Con ductor 

1200 6 5  1 20 1 5 . 3 8  7 . 12 2 6  1 5 . 3 8  
2000 8 5  1 2 0  15 .3 8  7 . 12 2 6  1 5. 3 8  
3000 1 00 1 2 0  1 7 . 3 8  8.12 26 1 7 . 3 8  
4000 150 2 3 5 . 7 5  1 5. 3 8  7 . 12 3 5 . 7 5  1 9  
5000 17 0 2 35 75 17.38 8.12 35.75 2 1  

Notes: 
1. He ate r s  an d venti lat ors for ou tdoor bu s r u ns and i ndoor as re qui red b y  c u stomer c on di t ion s. 
2. Hanger rods to be %" diameter rods l o c ate d 24" from e ac h  e n d  of e ach b u s  len g t h .  
3.  Position fo r un i n sulated groun d b u s, if  requ i re d. 
4. Posit ion for insulat e d  neu t ral b us, i f  required. 
5 .  R e m ov ab le covers on the bottom are standard for i n door  and outdoor b u s. For covers on top 

( av ai l ab le i n door on l y) di men si on s  A and 8 incre ase approx i m at e l y  .25 i nch an d di m e n si on C 
inc r e ase s 1 . 3 8 .  

7 .12 
8 . 12 
7 . 12 
8 . 12 

7 . 12 
7 . 12 
8 . 12 
7 .12 
8 . 12 

r---�-- -:--- �- .... _,..... �·-::-- ��--� ::- __ ,........--- ......-: - ----
' 
L;.,'��'�"-

--�--------------

I 8 fee t )  

---------------------------- 9 6 ------------------------l 
Fi gure 1 

Note 3 Note 4 

1---------- A ------�1 
Fig ure 2 www . 
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Type D H P  Porcei-Jine<!l Metal-Clad Switchgear 
Type 50 D H P  250 or 50 D H P  75 

@) 

1200 or 2000 
Ampere 
Breaker 

Aisle -Less Shelter for-M 

Approximate Weight and D imensions in Inches 

Ampere Wt. ( Lbs.) Width Depth Height Aisle 
Rating Unit Less of Minimum 

Breaker Unit 
Indoor 

Aux. 2200 26 62 90.38 36 
1200 1600 @ 
2000 1800 ® 
Outdoor Aisle-less 

End Panel 300 1.5 
Aux. 2550 26 82.62 107 59 
1200 1950 ® 
2000 2150 

Outdoor Shelterfor-M 

End Panel 900 1.5 
Aux. 2750 26 151.5 111.75 73.5 
1200 2150 ® 
2000 2350 

Outdoor Common Aisle Shelterfor-M 

End Panel 1200 1.5 
Aux. 5200 26 228 111.75 72 
1200 4000 
2000 4400 ® 

Ampere Wt. (Lbs.) Type Circuit Breaker 
Rating Breaker 
1200 600 50 D HP 75 

1200 800 50 D HP 250 
2000 

1200 800 H 50 D HP 250 
2000 

<D Foundation supports for I ndoor Switchgear supplied by purchaser, steel channel 
recommended. 

@Opening for main cables. 
@ Opening for secondary conduits, 2 inch maximum. 
@)Customers terminal blocks. 
@ For full height instrument panel on all units add 8 inches. 
® Indoor add 8 inch extra depth line compt. where required. 

Outdoor add 12 inch extra depth line com pt. where required. 
(j) Optional PT location, access door front. 
@Front accessible CT location. 
® CT location .  
@Side view unit  same as indoor except space for  two sets potheads. 
®Tie down clips supplied for purchasers foundation bolts. 

Common Aisle Shelter for-M 

-
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Type D H P  Porcel-linedl Metal-Clad Switchgear 
Type 50 DHP 350 

Front -

Aisle Minimum -

Floor Plan 

Aisle -Less 

1.25 Diameter Maximum !<nookouts for Top Entrance Control Units 

R 
'\ Breaker Unit@ 
Auxi l iary Unit @ 

Shelter for-M 

1---- 7 7 .25 ---+---

r-l ' ' ' ' ' ' �-� ' ' ' ' ' ' : I f-J 
y ' ' 
! 
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Approximate Weight and Dimensions in Inches 
Ampere Wt. (Lbs.) Width Depth 
Rating Unit Less of 

Breaker Unit 
Indoor 

Aux. 2200 26 70 
1 200 1 600 ® 
2000 1 800 ® 
3000 2400 36 

Outdoor Aisle-Less 

End Panel 300 1 .5 90.62 
Aux. 2550 26 ® 
1 200 1 950 
2000 2 1 50 
3000 2800 36 

Outdoor Shelterfor- M 

End Panel 900 1 .5 
Aux. 2750 26 1 59.9 
1 200 2 1 50 ® 
2000 2350 
3000 3 1 00 36 

Outdoor Common Aisle Shelterfor-M 

End Panel 1 200 1 .5 
Aux. 5200 26 244 
1 200 4 000 ® 
2000 4400 
3000 5800 36 

Height Aisle 
Minimum 

90.38 46 

1 07 68 

�--

80 

·----

1 1 1 .75 73.5 

------
1 1 1 .75 72 

Ampere Wt. ( Lbs.) Type Circuit Breaker 
Rating 

1200 
2000 
3000 

Breaker 

900 
-----·---- -----

1 500 

50 DHP 350 

(j) Foundation supports for I ndoor Switchgear supplied by purchaser. steel channel 
recommended. 

®Opening for main cables. 
Q) Opening for secondary conduits, 2 inch maximum. 
@)Customers, terminal blocks. 
@ For full height instrument panel on all units add 8 inches. 
@Indoor add 8 inch extra depth line com pt. where required. 

Outdoor add 1 2  inch extra depth line com pt. where required. 
(J) Optional PT location when main cables exit bottom, access door rear. 
@ Front accessible CT location 1 200/2000A breakers. 
® CT location. 
®Side view unit same as indoor except space for two sets potheads. 
®Tie down clips supplied for purchasers foundation bolts. 

Common Aisle Shelter for-M 
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Type D H P  Porcel-line<Il Metal -Clad Switchgear 
Type 150 D H P  500 or 75 D H P  500 

Skill Vi�w !lndqpr) 

A isle-less 

I I 
I 
1 
I l, 

Front -

Al&l!\1 Minimum 
-

; Aisla M:itilm�Jm 

R l\ Breaker Unit@ 
Auxil iary Unit @ 

Shelter for-M 

II II "11}---L-----.J....-
1- 67,25 --l.26,12J 1----77,25 -�l-----

Approximate Weight and D imensions in Inches 
Ampere Wt, (Lbs.) Width Depth Height Aisle 

Minimum Rating Unit Less of 
Breaker Unit 

Indoor 

Aux. 
1 200 
2000 
3000 

2800 
2000 
2200 
2400 

Outdoor Aisle-Less 

End Panel 
Aux. 
1 200 
2000 
3000 

300 
3200 
2400 
2600 
2800 

Outdoor Shelterfor-M 

End Panel 
Aux. 
1 200 
2000 
3000 

900 
3500 
2700 
2900 
31 00 

36 

1 .5 
36 

1 .5 
36 

Outdoor Common Aisle Shelterfor-M 

End Panel 1200 1 .5 
Aux. 6600 36 
1200 5000 
2000 5400 
3000 5800 

Ampere Wt,(Lbs.) 
Rating Breaker 
1 200 1400 
2000 
3000 1 500 

78 
@ 
@ 

1 00.62 
@ 

1 69 .5 
@ 

264 
@ 

90.38 49 

107 80 

1 1 1 .75 73.5 

11 1 .75 72 

Type Circuit Breaker 

75 D H P  500 
150 D H P 500 

H 150 D H P  500 

<D Foundation supports for Indoor S witchgear supplied by purchaser, steel channel 
recommended. 

@ Opening for main cables. 
@ Opening for secondary conduits, 2 inch maximum. 
@Customers terminal blocks. 
@ For full height instrument panel on all units add 8 inches. 
@Indoor add 1 0  inch extra depth line com pt. where required. 

Outdoor add 1 2  inch extra depth line com pt. where required. (i) Optional PT location when main cables exit bottom, access door rear. 
@ Front accessible CT location. 
® CT location. 
@Side view unit same as indoor except space for two sets potheads. 
®Tie down clips supplied for purchasers foundation bolts. 

Common Aisle Shelter for-M 
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Type D H P  Porcel-lineCP Metal-Clad Switchgear 
Type 1 50 D H P  750 or 1 50 D H P  1 000 

Aisle-Less Shelter for-M 

II l---''--�-..-J"-'-'-{ 
f.------ 8 5. 2 5 --l---

Application Data 
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Approximate Weight and Dimensions in Inches 

Ampere Wt. (Lbs.) Width Depth Height 
Rating Unit Less of 

Breaker Unit 
------------ --------------

Indoor 

Aux. 
1 200 
2000 
3000 

2800 
2000 
2200 
2400 

Outdoor Aisle-Less 

End Panel 
Aux. 

1 200 
2000 
3000 

300 
3200 
2400 
2600 
2800 

Outdoor Shelterfor- M 

End Panel 
Aux. 

1 200 
2000 
3000 

900 
35 00 
27 00 
2900 
31 00 

36 

1 .5 
36 

1 .5 
36 

Outdoor Common Aisle Shelterfor-M 

94 
® 
® 

1 08.62 
® 

1 85 .5 
® 

90.38 

1 07 

111 .75 

Aisle 
Minimum 

55 

85 

81 .5 

------�---------------------------

End Panel 
Aux. 

1 200 
2000 
3000 

1 200 
6600 
5 000 
5400 
5 800 

1 .5 
36 288 

® 
111 .75 80 

Ampere 
Rating 

Wt. (Lbs.) 
Breaker 

Type Circuit Breaker 

1 200 
2000 

30 00 

1 200 
2000 

3000 

2200 

2300 

235 0  

245 0 

15 0 DHP75 0 
H 15 0 D H P 75 0  

15 0 D H P  1 000 

(j) Foundation supports for Indoor Switchgear supplied by purchaser, steel channel 
recommended. 

® Opening for main cables. 
@ Opening for secondary condu its, 2 inch maximum. 
@ Customers terminal blocks. 
@ Ful l  height instrument panel on all units. 
@Indoor add 10 inch extra depth l i ne com pt. where required. 

Outdoor add 1 2  inch extra depth line com pt. where required. 
(j) Optional PT location when main cables exit bottom, access door rear. 
@Front access1ble CT location. 
® CT location. 
@Side view unit same as indoor except space for two sets potheads. 
@Tie down clips supplied for purchasers foundation bolts. 

Common Aisle Shelter for-M 
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Page 8 

Vacuum Porcel-lineQ) Metal-Clad Switchgear 
Type 150 DVP 500 or 1 50 DVP 750 

Aisle-less 

,--��--��-"'·----
\ @ l 
I 
f 

1 Aisle Mitltrrium 

Shelter for-M 

Approximate Weight and Dimensions in Inches 

Ampere Wt. (Lbs.) Width Depth Height Aisle 
Rating Unit Less of Minimum 

Breaker Unit 

Indoor 

Aux. 2800 36 78 90.38 49 
1200 2000 @ 
2000 2200 @ 

Outdoor Aisle-less 

End Panel 300 1.5 
Aux. 3200 36 100.62 107 80 
1200 2400 @ 
2000 2600 

Outdoor Shelterfor-M 

End Panel 900 1.5 
Aux. 3500 36 169.5 111.75 73.5 
1200 2700 @ 
2000 2900 

Outdoor Common Aisle Shelterfor-M 

End Panel 1200 1.5 
Aux. 6600 36 264 111.75 72 
1200 5000 @ 
2000 5400 

Ampere Wt. (Lbs.) Type Circuit Breaker 
Rating Breaker 

1200 900 150 DVP 500 
2000 

1200 950 150 DVP 750 
2000 

<D Foundation supports for Indoor Switchgear supplied by purchaser, steel channel 
recommended. 

®Opening for main cables. 
®Opening for secondary conduits, 2 inch maximum. 
@Customers terminal blocks. 
@For full height instrument panel on all units add 8 inches. 
@I ndoor add 10 inch extra depth line com pt. where required. 

Outdoor add 12 inch extra depth line com pt. where required. 
(])Optional PT location when main cables exit bottom, access door rear. 
@ Front accessible CT location. 
® CT location. 
@ Side view unit same as indoor except space for two sets potheads. 
®Tie down clips supplied for purchasers foundation bolts. 

Common Aisle Shelter for-M 

P-"-..._....&."fl1 11 

.j. 77.25 -+---- 67.25 ---!.26.12J 

# 
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Type DHP Porcel-lineGJ Metal-Clad 

Switchgear with Type 1 50 FSP 

Load Interrupter Switch 

Figure 1 

j'---42.75 

Side V!ew {IndoOr) 
F!gurec 2 
r 58.15� 

® 
0 

Aisle Minimum 

.Floor P.lao 

1200A 
150 FSP 
Fused 

28.75 

Switch Unit 

Application 
The 1 50 FSP load interrupter switch with 
current limiting fuses is applied in  500, 750 
or 1 000 Mva class switchgear for protection 
of transformer loads where economics does 
not require circuit breaker protection. The 
ratings listed are for the unfused switch 
which may b� applied only with 37 Ka or 
58 Ka close and latch capability switch­
gear. Refer to Application Data 36-661 
A WE A High Voltage current limiting power 
fuses for fuse application. 

Current Limiting Fuses 

Service 
13.8 Kv 

6.9 Kv 

Rating 
30E, 40E, 50E, 65E 
80E. 100E. 125X 
150E, 175/200X 
30E to 125E 
150E, 200E 

Type 
CLE-1 
CLE-2 
CLT-2 
CLE-1 
CLE-2 

Inter­
rupting 
Rating 
rms Sym. 
85 Ka 
85 Ka 
50 Ka 
50 Ka 
40 Ka 

Approximate Weight & Dimension in Inches 

Application Data 
32-262 
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Ratings 
Nominal Voltage Class 1 3.8 Kv 
Rated Maximum Voltage 1 5  Kv 
Rated Continuous Current at 60 Hz 1 200 A 
Load Break Rating 600 A 
N o. of Load B reak Operations 

600 Ampere 80% P. F. 
1 200 Ampere 80% P.F. 

Magnetizing Current Break 

1 00 
1 0  

Yes 
Momentary 10 Cycle 61 Ka rms Asym. 
3-Second Short-time 

Carrying Capability 
Fault Closing Capability 

Operating Mechanism 

38 Ka rms Sym. 
61 Ka rms Asym. 

The standard manual operating mechanism 
i s  quick-make, quick-break. Optional stored 
energy manually operated mechanism and 
optional stored energy electrically operated 
mechanisms are also ava ilable. 

Type 150FSP In Lineup With 
Type 150DHP500 or 75DHP500 Type 150DHP750 

150DVP500 or 150DVP750 or 150DHP1 000 
Ampere Wt. (Lbs.) Width Depth Height Aisle Depth Height Aisle 
Rating Unit Less of @) Minimum Minimum 

Switch Unit 
Indoor Figure 1 Figure 2 
1200 2000 36 78 90.38 55 94 90.38 55 

® ® ® 
Outdoor Aisle-Less 
End Panel 300 1.5 100.62 107 90 108.62 107 90 
1200 2400 36 ® ® 
Outdoor Shelterfor-M 
End Panel 900 1.5 177.5 111.75 81.5 185.5 111.75 81.5 
1200 2700 36 ® ® 
Outdoor Common Aisle Shelterfor-M 
End Panel 1200 1.5 272 111.75 80 288 111.75 80 
1200 5000 36 ® ® 
Ampere WI. Type 
Rating (lbs.) Switch 
1200 1050 150FSP 

<D Foundation supports for Indoor Switchgear supplied by purchaser. steel channel recommended. 
® Opening for main cables. 
@ Opening for secondary conduits, 2 inch maximum. 
@) Customers terminal blocks. 
® 150FSP with 500 MVA units, add 8 inches to depth of all units where switch must have both 

disconnect and operating positions. 
@Indoor add 10 inch extra depth line com pt. where required. 

Outdoor add 12 inch extra depth line compt. where required. 
d) Optional PT location when main cables exit bottom, access door rear. 
@ Front accessible CT location. 
® CT location. 
@) 150FSP unit depth determines depth of switchgear lineup. Side view outdoor same as indoor 

except space for two sets of potheads. 
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Page 1 0  

Grounding and Testing Devices 
A grounding and test ing dev ice is  a drawout 
e lement that may be inserted into a meta l­
clad switchgear housing in place of a c ir­
cuit breaker to prov ide access to the pri­
mary circuits to permit the temporary con­
nection of grounds or test ing equipment to 
the high voltage ci rcuits .  H igh potent ia l  
test i ng of  cab le  or phase check ing of  ci r­
cuits are typica l tests which may be per­
formed. The dev ices are insu lated to suit 
the voltage rat ing of the switchgear and wi l l  
carry requi red levels of  short circuit current . 
Before using grounding and test ing dev ices 
it is recommended that each customer de­
velop detai led operati ng procedures con­
sistent wit h  safe operati ng pract ices. Only 
qua lified personnel should be a uthorized to 
use grounding and test ing dev ices. 

Manual Device: The manual  gro und ing and 
test ing dev ice includes six bushings for 
connect ion to primary ci rcuits and a ground 
bar for connection to the switchgear ground 
bus. Al l  circuit elements are separated from 
each other by insulat i ng barriers. For 

grounding, cables are connected between 
eit her the  bus side terminals or the l ine side 
termina ls  of the dev ice and the device's 
ground bar whi l e  the grounding and test ing 
dev ice is outside the switchgear.  The device 
is t hen inserted into the connected posit ion 
in the  selected housing. For test ing,  a s imi­
lar procedure is fol lowed with customer's 
test cables connected t o  appropriate termi­
nals of the  device. 

Complete Device: The complete  grounding 
and test ing dev ice includes six bushings for 
connection t o  prima ry circuits, a s l id ing 
contact assembly for connection t o  the 
switchgea r ground bus, a th ree-pole two­
posit ion manua l l y  operated primary selector 
switch and a stored energy operated 
grounding switch.  Shuttered test ports are 
provided for access to primary circuit test 
termina ls .  Test probes for use with  cus­
tomer's test cables are prov ided for con­
nection to the test term ina ls .  A l l  primary 
e lements are separated from each ot her and 
from ground by insu lating barriers .  I nter-

locks are prov ided to insure proper operat­
ing sequences. The stored energy mecha­
n ism operated grounding switch is capable 
of c losing and latching against a " l ive" cir­
cuit . Power to operate the  grounding switch 
mechanism is supplied through a discon­
nect ing secondary p lug .  The selector switch 
is  manua l ly  operated wh i le the grounding 
and test ing dev ice is outside of the switch­
gear, and its selected posit ion cannot be 
changed after the device is inserted into the  
housing .  To ground the selected primary 
ci rcuit after the  dev ice is in serted into the 
housing, the  ground ing switch is electr ica l l y  
c losed using a pushbutton a t  t h e  e n d  o f  a 
remote control  cable suppl ied with the  de­
vice. To remove the ground, the grounding 
switch is manua l l y  t ripped . To test the se­
lected primary circuit ,  appropriate test port 
shutters are manua l ly  un locked and opened.  
The customer's test ing cables are t hen con­
nected to the test terminals with in  the  test 
ports by means of the probes suppl ied.  
Access to a l l  six test terminals  can be ob­
tained for phase check ing test s .  
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Type D H P  Medium Voltage Porcel- l ine® Switchgear 

Maximum Panel Equipment: Typical Arrangement 

,. ....... ""' 
!FM: 
....... ,.. ... , 

1- 1 9 . 1 9  --l 
I n door 

��� 

888 
�m��m� 
01!1WID� 
rnrnt:i�t· 

Fi g u re A 

CD FT-11 

0 FT-21 

0 K-221 Instru ment 
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<= Circuit Nameplate 

l{jJ W- 2 Control Switch 
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Type of Unit 

50 DHP 7 5  
5 0  D H P  2 5 0  

50 D HP 3 5 0  

7 5  D H P  5 0 0  1 50 D V P  500 
150 D H P  500 1 50 DVP 7 5 0  

150 DHP 750 

1 50 D H P  1 000 

A mpere 
Rati ng 

1 2 00 
1200 
2000 

1 2 00 
2000 

3000 

1200 
2000 
3000 

1200 
2000 
3000 

1 200 
2000 
3000 
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Standard Sections: 5 Kv 
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Standard Sections : 7.5 and 15 Kv 

Feeder or Incoming Line 

130.38 

Transfoet Bus with Oisc.onnec� Switch 

r - · ! �::1: . ., �-

(When , Frf;tquired 

90.3a 1.------+---' l l !, .. ,, """' �o 
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+------,-..., 
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4000 Amp Main Bus 
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Standard Upper Rear Modules 
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Industry Standards 
The fol lowing industry standards apply for 
the appl ication, design, manufacture, and 
test of Westinghouse parcel- l ine medium 
voltage meta l-clad switchgea r .  

ANSI  American National Standards 
Standard Institute 

C37 .01 0 App l ication guide for ac high­
voltage circuit breakers rated on a 
symmetrical current basis 

C37 .1 00 Definitions for power switchgear 

C37 .04 Rating structure for a c  h igh­
voltage circu it breakers 

C37 .06 Preferred ratings for ac h igh­
voltage circuit breakers rated on a 
symmetrica l current basis 

C37 .07 Factors for reclosing serv ice 

C37 .09 Test Procedure for ac high voltage 
circuit breakers 

C37 . 1 1 Power circu it brea ker control 

C37 . 20 Switchgear assembl ies includ ing 
meta l-enclosed bus 

C37 .24 Guide for eva l uating the eff ect of 
solar radiation 

N E M A  National E lectr ical Manufacturers 
Standard Association 

SG-4 Power Circuit  Breakers 

SG-5 Power Switchgear Assembl ies 

Service Conditions 
Usual  service cond itions for operation of 
meta l c lad switchgear at the nameplate rat­
ing are as fo l lows: 

Altitude does not exceed 3300 feet 
( 1 000 meters) 

Ambient temperature within the l i mits of 
m inus 30°C and plus 40° C  ( M inus 22oF 
and p lus 1 04°F )  

System frequency i s  6 0  Hz. 

Appl ications of metal c lad switchgear at  
other than standard a ltitude, a mbient tem­
perature or 60 Hz frequency require specia l  
consideration.  Other unusua l  serv ice condi­
tions that may aff ect design and appl ication 
include:  

Exposure to salt a i r ,  hot or humid c l i ­
mate, excessive dust, dr ipping water, 
fal l ing dirt, or other s imi lar  conditions. 

Unusua I transportation or storage con­
d itions. 

Switchgear assembl ies when used as the 
serv ice d isconnecting means. 

lnsta I lations accessib le  to the genera I 
publ ic .  

Application Data 
32-262 
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Seismic Appl ication 
The switchgear D iv ision has done extensive 
seismic testing to demonstrate the seismic 
capab i l ity of meta l-clad switchgear for the 
nuclear ind ustry. N uc lear C lass 1 E switch­
gear must be capable of withstand ing the 
force resulting from earthqua kes and con­
t inue to functi on. 

Earthquake motion is fi ltered and ampl ified 
by the foundati on, bu i ld ing or other struc­
tures. Therefore, it is recommended that 
critical equipment be located on the lower 
floors where the ampl ification is  lower. 
F loor response spectra based upon a 5% 
equipment damping factor m ust be fur­
nished for the meta l-clad switchgear loca­
tion as a part of the user's requirement to 
permit ev a l uation of the appl ication. 

Seismic requirements are a l so being speci­
fied for other than nuclear appl ications, a l ­
though continuity o f  function is usua l ly not 
a requ irement in these cases. F loor re­
sponse spectra may a lso be needed in order 
to properly eva luate these appl ications.  

D rawings furnished for a switchgear order 
for seismic appl ication w i l l  specify loca­
tion and strength or r ig idity required where 
necessary to permit user to complete design 
of foundations, floor steel ,  anchoring, sup­
ports for bus run, etc . 
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Surge Protection 
Surge equipment is an excel lent investm ent 
for the protection provided , si nce its cost 
is low, l i fe expectancy long, and m a inte­
nance requi rem ents mi nim a l .  Although 
lightning storms are the primary source of 
voltage surges in a power system, voltage 
surges can be caused by other system con­
d iti ons, such as, the switch ing of capacitor 
banks, either isolated or back-to-back; the 
switching of shunt reactors or long cables; 
and the switching of un loaded transform ers 
by m eans of a vacuum breaker. Many such 
applications may requi re specia l  consider­
ation. 

Lightning arresters are given a maximum 
rm s voltage rating which m ust not be ex­
ceeded. The a rrester m ust both d ischarge 
a surge current and i nterrupt the power fol­
low current to function properly.  I f  the sys­
tem voltage across the arrester termina ls  is  
above the  arrester rating, interruption fol­
lowing a surge d ischarge might not occur, 
resul ting in possi b le fai lure of the a rrester. 
Therefore, caution m ust be used in select­
ing the proper arrester rating, to be sure 
that the system line-ground voltage during 
al l  system conditions wil l  not exceed the 
arrester maximum rm s voltage rati ng .  

The typica l lightning a rrester appl ication 
table incl uded applies only to the most com­
mon type of systems and operating volt­
ages. The m anufacturers' catalog secti ons 
for the various types of avai lable lightning 
arresters wi l l  gi ve complete information for 
other voltages and types of systems.  

I f  the  supply transformer to  a system i s  pro­
tected by arresters and the low voltage sec­
ondary system does not have lightning ex­
posure, the secondary system wi l l  not re­
quire a rresters. An isolated system where 
there is  no exposure to l ightning a l so wi l l  
not  require arresters. 

Adequate surge protection for m eta l-clad 
switchgear and associated system equip­
ment wi l l ,  as a minimum, require: 

1 -Surge capacitors and lightning arresters 
be located at the terminals of a l l  rotat­
ing ac machi nes to provide surge pro­
tection for the turn-to-turn and conduc­
tor-to-ground insu lation.  

2-When switching a un loaded transformer 
with a vacuum ci rcuit breaker, the ap­
pl ication of surge capacitors on the 
transformer term ina ls or the added 
capacitance of a length of cable be­
tween the switch and transformer to 
mi n imize overvoltages. 

3-Venti l ated dry type transform ers be pro­
vided with lightning a rresters in the 
transformer case. These a re genera l l y  
provi ded as standard .  

4-Lightning arresters m ust b e  provided at 
the juncti on of cables connected to 
lines exposed to lightning.  

5-Coord ination of a rrester location with 
apparatus i nsu lation leve l .  

Typical Lightning Arrester Application 
Impedance 

Operating Grounded or Solidly 
Voltage Ungrounded Grounded 
Kv System System 

2.4 3 Kv 3 Kv 

4.16 6 or 4.5 Kv 3 Kv 

6.9 9 or 7.5 Kv 6 Kv 

12.0 1 5  Kv 9 Kv 

13.8 15 Kv 12 Kv 

The location of a rresters at the junction of 
cables connected to exposed l ine may a l so 
protect equpim ent. The fol lowi ng tab le  
shows typical  maxim um cab le  lengths 
whi ch can be protected by riser pole arrest­
ers, based on typical assumed system pa­
rameters and on the ful l  range of known 
a rrester types and m akes. Where cable 
length to equipment exceeds the maxim um 
listed, it i s  recomm ended that a rresters a lso 
be located at the equipm ent. 

Suggested maxim um 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 

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

To 95 Kv 8 IL Metal-Clad Switchgear 

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

12 Kv NL 240 

15 Kv 110 80 

To 60 Kv BIL Liquid or Gas-Filled Transformer 

Distri­
bution 
Type 

NL X 
70 

NL X 
160 

70 

s 

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

To 75 Kv BIL Lquid or Gas-Filled Transformer 

3 Kv NL NL NL 
6 Kv NL NL NL 
7.5 Kv NL NL X 
9 Kv NL NL 90 

To 95 Kv BIL Liquid or Gas-Filled Transformer 

9 Kv NL NL NL 
12 Kv NL NL 120 
1 5  Kv NL 130 70 

NL means no limit to cable length 

X means not applicable 

S means cable length too short to consider 
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Cl 
Circuit Breaker Control 
The D HP circuit breaker has a motor 
charged spring type stored energy closing 
mechanism. Closing the breaker charges 
accelerating springs. Protective relays or 
the control switch w i l l  energize a shunt trip 
coil to release the accelerating springs and 
open the breaker. This requires a re l iable 
source of control power for the breaker to 
function as a protective device. 

For ac control, a capacitor trip device is 
used with each circuit breaker shunt trip 
and each W L-2 lockout relay to insure that 
energy w i l l  be available for tripping during 
fault conditions. A control power trans­
former is required on the source side of 
each incoming l i ne breaker for closing and 
bus tie or bus sectional izing breakers will 
require automatic transfer of control power. 
This control power transformer may a lso 

supply other Ac auxil iary power require­
ments for the switchgear. 

De control would require a de control bat­
tery, battery charger and an ac auxiliary 
power source for the battery charger. The 
battery provides a very reliable de control 
source, since it is isolated from the ac 
power system by the battery charger. How­
ever the battery will require periodic rou­
tine maintenance and battery capacity is re­
duced by low ambient temperature. 

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 life, whi l e  
the de battery w i l l  require maintenance and 
replacement at some time in the future. 

DHP or DVP Breaker Stored Energy Mechanism Control P ower Requirements 

Rated 
Control 
Voltage 

48 V De 
125 V De 
250 V De 

115 V Ac 
230 V Ac 

Control Power 

Primary Volts (i) 
Taps 
+ 7Y,% 
2580 
4470 
5160 

7740 
12900 
14300 

Spring Charge Motor Close Run Amperes Time or Trip Voltage Range 
5 Kv 15 Kv Sec. Amperes Close Trip 
13.0 13.0 5 10 40-50 28-60 

5 . 0  5 .0 5 5 90-130 70-140 
2.6 2 . 6  5 2 180-260 140-280 

6.0 6 .0  5 17 9 5-125 9 5-125 
3.0 3. 0 5 7 190-250 190-250 

Transformers • Disconnect Type • 1 Phase • 60 Hertz 

Rated -7Y,% 
2400 2220 
4160 3850 
4800 4400 

7 200 6680 
12000 11100 
13300 12300 

Secondary 
Volts 
240/120 
240/120 
240/120 

240/120 
240/120 
240/120 

Kva 
5, 10, 15 
5, 10. 15 
5, 10, 1 5  

5 .  10. 15 
5. 10. 15 
5. 10, 1 5  

(i) If connected line to ground, system neutral must be solidly grounded. 

Ind. 
Light 
Amperes 
.035 
.035 
.035 

.035 

.035 

Kv 
Class 

5 
5 
5 

15 
15 
15 

Application Data 
32-262 
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Space Heaters 

Outdoor bus runs and each unit of outdoor 
metal clad switchgear are provided with 
space heaters to control condensation. 
Manual control is standard but optional 
thermostatic control is available where 
conservation of energy is desired. Space 
heaters are recommended for indoor switch­
gear insta lled in an unheated room or bui ld­
ing and wil l  be provided where specified. 

Tubular type heaters are operated at half­
voltage for long life. 500 volt or 250 volt 
rated heaters are used for 250 volt or 1 25 
volt service as fol lows: 

Space heater watts at ha lf-voltage 

375 watts/8ft length bus run 
500 watts/26 inch wide 5 Kv unit  
750 watts/36 inch wide 7.5 Kv or 1 5  Kv 
unit 
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Instrument Transformers 

I nstrument transformers a re used to protect 
personnel and secondary d ev ic es from high 
v oltage and permit use of reasonab le  insu­
lation levels and current c arrying c apacity 
in relays ,  meters and i nstruments. The sec ­
ondaries of standard instrument transform­
ers are rated at 5 a mperes and I or 1 20 v olt, 
60 H ertz. 

Potential Transformers 

Selection of the ratio for potential  trans­
formers is  seldom a question since the pri­
mary rating should be equal to or h igher 
than the system l ine to l ine vo ltage to 1 20 
volts .  The number of potentia l  transform­
ers per set and their connection is d eter­
m ined by the type of system and the relay­
ing and metering required .  

The 3 phase, 3 wire system with 2 e lement 
watthour meters would requi re a set of two 
l ine  to l ine potential transformers. If l ine  to 
ground potenti a l  is a lso required for a d i­
rectiona l  ground relay, then a set of three 
l ine  to ground potential transformers could 
be used to provide both l ine to l ine  potentia l  
for  the 2 el ement watthour meter and l ine  to 
ground potential for the ground relay. 

Standard Potential Transformers • 60 Hertz 

G round d etection l ights or relay for the 
unground ed system requ ires three line to 
ground potentia l  transformers and a sepa­
rate set is  usua l ly recommend ed for th is 
purpose . 

The 3 phase, 4 wire, sol id l y  ground ed sys­
tem usua l ly  requires three l ine to ground po­
tentia l  transformers. 

Where synchronizing of generators or sys­
tems is i nvo lved ,  it is  recommended that 
only l ine to l ine potentia l  be used .  

Current Transformers 

The current transformer ratio is genera l l y  
selected so that the maximum load c urrent 
w i l l  read a bout 70 percent fu l l  sca l e  on a 
standard 5 a mpere co i l  a mmeter .  Therefore, 
the current transformer primary rating 
should be 1 40 to 1 50 percent of the maxi­
mum load current. 

Maximum system fault current can some­
times influence the c urrent transformer ratio 
selection since the connected sec ondary de­
vices have publ ished one second ratings. 

The BYZ zero-sequenc e  current transformer 
is  used for sensitive ground fault relaying or 
self-ba lanc ing primary c urrent type mac h ine 
d ifferential protection . The BYZ zero­
sequence c urrent transformer is  ava i lab le  
with nom ina l ratios of  50-5 or 1 00-5 and 
ava i lab le  opening sizes for power cables of 
4.75 or 7.5 inc hes. 

The min imum number of c urrent transform­
ers for c i rcu it relaying and instruments is 
three current transformers, one for eac h 
phase or two phase connected c urrent trans­
formers and one BYZ zero-sequenc e  current 
transformer. Separate sets of c urrent trans­
formers a re requi red for d iff erentia l  relays. 

The min imum p ic kup of a ground relay in 
the residua l  of three phase c onnected c ur­
rent transformers is pr imari ly d eterm ined 
by the current transformer ratio. The relay 
pickup can be red uced by add ing one resid­
ual connected aux i l ia ry c urrent transformer. 
This c onnection is v ery desirable on main 
incoming and tie c i rcu i ts of low resistance 
grounded c i rc u its . 

Standard acc uracy current transformers a re 
norma l ly more than adequate for most 
standard app l ications. 

Rating 2400·120. 4200-120, 4800-120, 7200-120, 8400-120, 12000-120, 14400-120 
Ratio 20 3 5  40 60 70 

Switchgear Potential Transformers 120 Volt Secondary 

Max. Number ANSI Accuracy Class 
Kv Kv Unit Per Set and Standard 120 Volts at Burden 
Class BIL Width Connection Ratio's W, X, Y z 
5 60 2 6  2LL 20,(i) 0.3 1.2 

or 3LG 35, 
40 

7 . 5  9 5  36 2 LL 35, 40, 0.3 0.3 
& or 3LG 60, 70, 
15 100, 120 

(i) For solidly grounded 4160 volt system only 
or any type 2400 volt system . 

® For solidly grounded system only. 

Standard Current Transformers • Type ACT • 55°C Ambient 

LL Line to Line connection 
LG Line to Ground connection 

Metering Accuracy Classification ANSI 
Current Ratings 60 Hz Standard Burden 
Amperes B 0.1 B 0 . 5  
Single Ratio 

(i)50-5 1.2 2 .4 
7 5-5, 100-5, 150-5, 200-5 0 . 6  2 .4 
300-5 0.6 2.4 
400-5, 500-5 0.6 1.2 
600-5 0.3 0.3 
800-5 0.3 0.3 
1000-5, 1200-5, 1500-5 0.3 0.3 
2000-5, 2500-5, 3000-5 0.3 0.3 
4000-5, 5000-5 0 .3 0.3 

Multi-Ratio 
600-5, 1200-5, 2000-5 0.3 0.3 

(i) Two 100-5 RCT Current Transformers with Secondaries in Parallel .  
® For Technical Data See Westinghouse T D  44-060. 

Relaying 
B 2 .0  Accuracy 

c 10 
c 20 

2.4 c 20 
2.4 c 50 
2.4 c 50 
1.2 c 50 
0.3 c 100 
0.3 c 100 
0.3 c 100 

0.3 c 200 

100 120 

Thermal 
69 .3 Volts at Burden Rating 55 o C 
W, X y Conn. Volt-amp 
0.3 LL 700 

LG 400 
LG® 700 

0.3 0.3 LL 1000 
LG 5 50 
LG® 1000 
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Auxiliary Switches 
Opt iona l  circuit breaker and cel l  auxi l iary 
switches are ava i lab le  where needed for 
interlocking or control of a uxi l iary dev ices. 
Typical appl icat ions and operat ion are de­
scribed in  the fol lowing table .  

Auxi l iary switch contacts from the circuit 
breaker mechanism are l imited in number 

Permissive 
Local 

Typical Applications Control 

Start-run 
Breaker 
Interlocking 

Type Auxiliary Switch TOC Switch 
or Device (supplied 
only when required.) 

Shown for 
Breaker in 
Test Position 

l H + H 

Breaker Condition T 
Operating Close X 
Position 

Open X 

Test Close X 
Position 

Open X 

Withdrawn X 

by t he breaker control requi rements usual ly 
t o  one ·a· and two 'b '  contacts for ac con­
t rol  or two ·a· and two 'b' contacts for de 
contro l .  

When addit ional  a uxi l iary contacts a re 
needed, the opt iona l auxi l iary relay or 
mechanism operated cel l  ( M O C )  switch is 

General Auxiliary Switch applications. Indicating lights. 
Alarm. Supv. Control Indicator. Field application. etc. 
Capacitor Interlocking to prevent 
Trip Parallel Operation of Breakers 
Recloser Motor Space Heaters 
Breaker TOC and MOC Switch 

Appli cati on Data 
32-262 

Page 1 9  

used. The M O C  switch may b e  appl ied for 
operat ion in the operat ing posit ion only. or 
operat ing and test position of the breaker 
as determ ined by t he appl icat ion . 

The opt iona l t ruck operated cel l  (TOC)  
switch operates when the circuit breaker i s  
levered into or out of  the operat ing posit ion.  

Start-run 
Breaker 
Interlocking 
MOC Switch SG or MG6 

Auxiliary Auxiliary Switch Operating Position Operating and Auxiliary Relay 
Switch 

± a 
... � Test Position 

�a Shown for �b Shown for Shown for Note 
Breaker in t ,�,; Breaker in Breaker in f .. G + .. Open Position Open Position 0 pen Position 

1 a �b 
1

\,tH ls ts ls +s J T T T ...__ 
X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X 

CD MOC Switch preferred unless scheme is fail safe on coil failure. 
X Indicates switch contact or circuit closed. 

Auxi l iary switch contacts are primari ly used 
t o  provide int er locking in control circuits, 
switch indicat ing l ights, auxi l iary relays or 
ot her sma l l  loads. Suitab i l it y  for switching 
remote auxi l iary devices, such as motor 
heaters or solenoids, may be checked with 
the interrupting capacit y  listed in the fol­
lowing table .  Where higher interrupting 
capacit i es are required. an  interposing con­
tactor should be specified . 

Interrupting Capacity Auxil iary Switch Contacts 

Type Auxiliary Switch 

Breaker Auxiliary Switch 

TOC Auxiliary Switch 

MOC Auxiliary SvJitch 

Breaker Auxiliary Switch 

TOC Auxiliary Switch 

MOC Auxiliary Switch 

Continuous 
Current 
Amperes 

1 5  

1 5  

20 

1 5  

1 5  

20 

Control Circuit Voltage 

1 15 Ac 230 Ac 48 De 125 De 250 De 

Non-inductive circuit interrupting capacity in amperes 

75 25 20 1 1  2 

7 5  25 20 1 1  2 

60 30 20 8 1.8 

Inductive circuit interrupting capacity in amperes 

25 5 8 6 .25 1 .7 5  

25 5 8 6 .25 .7 5 

30 20 5 2 .4 1 . 1  
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Application Quick Check Table 

For appl ication of circuit breakers in a rad ia l  
syste m supp l ied f rom a single source trans­
forme r.  Sh ort-circuit d uty was determined 
using E / X  ampe re s  and 1 .0 mu ltiplying 

Source Transformer Kv Operating Voltage 
MVA Rating 

Motor Load 

100% 0% 2.4 4.16 

1 1.5 
1.5 2 50 DHP 75 
2 2.5 12 Ka 50 DHP 75 

10.1 Ka 
2.5 3 
3 3.75 

3.75 5 50 DHP 250 
5 7.5 36 Ka 50 DHP 250 

33.2 Ka 
7.5 10 50 DHP 350 

10<D 10 49 Ka 
10 12<D 
12 15 50 DHP 350 

46.9 Ka 
15 20 

20<D 20 Breaker Type 
and 

25 Sym.lnterrupting Capacity 
30 at the Operating Voltage 

50<D 

factor for X/R ratio of 1 5  or less and 1 . 25 
mu ltiplying factor for X/R ratios in the 
range of 1 5  to 40. 

6.6 12 13.8 

150 DHP 500 150 DHP 500 150 DHP 500 
150 DVP 500 150 DVP 500 150 DVP 500 
23 Ka 22.5 Ka 19.6 Ka 

75 DHP 500 
41.3 Ka 

150 DHP 750 150 DHP 750 
150 DVP 750 150 DVP 750 
35 Ka 30.4 Ka 

150 DHP 1000 150 DHP 1000 46.3 Ka 40.2 Ka 

<D Transformer Impedance 6.5% or more, all other Transformer Impedances are 5.5% or more. 

Load Current Switching 

The fol lowing tab le of numbe r  of ope rations 
is  a guide to norma l maintenance for cir­
cuit breake rs ope rated under usua l service 
cond itions for most repetitive d uty appl ica­
tions includ ing isolated capacitor bank 
switching and shunt reactor switching, but 
not for a rc furnace switching.  

Se rvicing sha l l  consist of adjusting, clean­
ing,  lubricating, tightening,  etc. ,  as re com­
me nded by the circuit breake r  instruction 
book. 

Fault ope ration ind icate s  the breake r  is  ex­
pected to open its rated inte rrupting capa­
b i l ity once . If a fault ope ration occurs be­
fore the completion of the numbe r  of oper­
ations l isted ,  the circuit breake r  should be 
inspe cted and maintained, if necessary. 

N onfault d uty is  a specia l  appl ication where 
the circu it breaker is  not required to inter­
rupt fault curre nts. 

C ircuit 
Breaker 
Type 
All DHP Air 
Circuit Breakers 
Ratings Except 
50DHP350 & 
150DHP1 000 
50DHP350, 
150DHP1000 & 
All 3000A 
Ratings 
All DVP Vacuum 
Breakers 

Number of Operations 
Continuous Max. No. Current Operations No Load Rating Between Mechanical 
Amperes Servicing Duty 

1200 2000 10,000 

2000 2000 10,000 

1200 
2000 1000 5,000 
3000 

1200 2000 10,000 
2000 2000 10,000 

Full Load Inrush Full Load Inrush 

Fault Operation Nonfault Duty 

1000 750 5000 3000 

1000 750 3000 2000 

500 400 2500 1500 

1000 750 5000 3000 
1000 750 3000 2000 
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Cl 
Table 1 :  Application: Available Breaker Types Rated on Symmetrical Current Rating Basis 

Identification Rated Values 
Nominal  Nominal  Voltage I nsulation Level Current Rated 
Voltage 3- Phase Rated Rated Rated Withstand Rated Rated Inter-
Class MVA Maximum Voltage Test Voltage Cantin- Short rupting 

Class Time Voltage 

Circuit 
Breaker Kv MVA 
Type Class Class Kv rms 
D H P  Air Circuit B reaker 

50 D H P 75 7 5  
5 0  D H P  250 

4.1 6 250 4.76 
H 50 D H P  250<!) 

50 D H P  350 350 

75 D H P  500 7.2 500 8.25 

1 50 D H P  500 

500 
H 1 50 D H P  500<!) 

1 50 D H P 750 1 3 .8 750 1 5  

H 1 50 D H P  750<!) 

1 50 D H P  1 000 1 000 

DVP Vacuum Circuit B reaker 

1 50 DVP 500 

I 500 
1 50 DVP 750 1 1 3.8 I 750 I 1 5  

<D Non-Standard Breaker with H igh Momentary Rating 
available for Special Applications. 

<6> For 3 phase and line to l i ne faults, the sym , interrupt­
ing capability at a Kv operating voltage 

E 
=Kv(Rated Short-Circuit Current) 

But not to exceed Kl .  
Single l ine 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-freq uency l ine to 
line recovery voltage equal to the operating voltage. 

Range uous Circuit 
Factor Current Current 

at (at 
60 rated 
Hz Max. 

Kv) 
<6> Low <6> 

Fre- Impulse 
K quency 

Kv rms Kv Crest Amperes KA rms Cycles 

1 .36 1 200 8.8 
1 200 

1 .24 1 9  60 2000 29 5 
1 200 
2000 
1 200 

1 . 1 9  2000 41 
3000 

1 .25 36 95 1 200 33 5 
2000 
3000 
1 200 
2000 
3000 
1 200 1 8  
2000 
3000 

1 .30 36 95 1 200 28 5 
2000 
3000 
1 200 
2000 
3000 
1 200 
2000 37 
3000 

I 1 95 

1 200 
2000 1 8  

1 .30 36 1 1 200 1 28 
1

3 
2000 

@ For Reclosing Service, the Sym. I nterrupting Capa­
bility and other related capabil it ies are modified by 
the reclosing capability factor obtained from the 
following formula: 

C [ 1 5 -T, 1 5 -T2 ] 
R (%) = 1 00 - 6 ( n - 2) + -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 
T1 ,  T 2, etc. =Time interval in  seconds except 

use 1 5  for time intervals longer tha n 1 5  sec. 

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

Application Data 
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Related Requ ired Capabilities@ 
Rated Rated Current Values 
Perm is- Max. Maxi- 3 Sec. Closing 
sible Voltage mum Short- and 
Tripping Divided Sym . Time Latching 
Delay By K I nter- Current Capability 

rupting Carrying ( Momentary) 
Capa- Capabil ity 
bi l ity 
K Times Rated 1 .6 K Times 

@) Short-Circuit Rated Short-
Current(6) Circuit 

y E/K Kl Current 

Sec. Kv rms KA rms KA rms KA rms 

3 .5  1 2  1 2  1 9  
58 

2 3.85 36 36 
78<!) 

4.0 49 49 78 

2 6.6 41 41 66 

37 

23 23 58<!) 

2 1 1 .5 36 36 58 

7 7 <D  

48 48 77 

1 1 1 .5 

37 
23 23 

2 
1

3 6  36 58 

@) Tripping may be  delayed beyond the  rated permissible 
tripping delay at lower values of current in accord­
ance with the following formula: 
T (seconds) = [KI (K Times Rated Short-Circuit Current)] 2 

y Short- Circuit Current Through Breaker 
The aggregate tripping delay on all operations within 
any 30 minute period must not exceed the time ob­
tained from the above formula. 
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Application on Symmetrical Current 
Rating Basis 

Application Considerations 

Westinghouse medium voltage meta l-clad 
switchgear provides control and protection 
for generators, motors, transformers and a l l  
types o f  feeder circuits. In  the usual appli­
cation the selection of the circuit breaker 
for the operating voltage, to carry the load 
current and provide for the interruption of 
the ava i lable short-circuit is of primary im­
portance. The purpose of this appl ication 
data is to aid in this selection. 

It should be noted that for a particular ap­
pl ication there may be other items of tech­
nical importance that require careful con­
sideration . Also req u irements for special  
appl ications or unusual  service conditions 
should be referred to the nearest Westing­
house Sa les Office with deta i l s  and a re­
quest for recommendations. 

Rated Maximum Voltage 

The Kv operating voltage should not exceed 
the rated maximum voltage, E in Table 1 , 
since th is is the upper l i m it for operation. 

Rated Continuous Current 

The continuous current rating of a circuit 
breaker is a maximum rating. The circuit 
breaker rating should a lways be in excess 
of the uti l ization equipment rating to pro­
vide for short time overload capa b i l ity. 

Transformer main breakers should be rated 
in excess of 1 25 %  of transformer fu l l  load 
amperes. A lways consider forced cooled 
rating, possible future forced cool ing and 
1 2% add itional capacity for 65° C .  rise rat­
ing when used . 

Induction motor and synchronous motor 
starting breakers should be rated in  excess 
of 1 2 5% of motor f u l l  load amperes. 

Generator breakers should be in  excess of 
1 25% of generator fu l l  load current. Other 
factors such as increased capacity at 1 .0 
power factor, reduced voltage or low am­
bient temperature rating may have to be 
considered . 

Capacitor bank feeder breakers shou ld have 
a rating in  excess of 1 35% of the bank f u l l  
load current. T h i s  is due t o  a 0 to + 1 5% 
manufacturing tolerance in capacitors, 
KVAR due to harmonic currents and possi­
b i l ity of up to 1 0% over-voltage. Capacitor 
switching is general ly l im ited to 1 200 am­
pere breakers since larger size banks are 
switched in steps and other factors such as 
l imiting transient voltages and momentary 
duty from switching capacitors back to back 
or other l i mitations due to the type of 
breaker may have to be considered 

Interrupting Capability 

Tabl e  1 l ists rated short-circuit current at 
rated voltage for the various ava i lable cir­
cuit breaker types which is adjusted for the 
operating voltage to obta in the 3 phase 
symmetrical interrupting capab i l ity. This 
va lue is mu ltipl ied by 1 . 1 5  to obta in the 
single l ine to ground capab i l ity. Note that 
the 3 phase or single l ine to ground capa­
b i l ities may not exceed K l ,  the maximum 
symmetrical interrupting capabi l ity. 

Although these capabi l ities are expressed 
in sym . ki lo-amperes, the circuit breaker 
sha l l  be able to interrupt a l l  va lues of 
asymmetrical as wel l  as symmetrical short­
circuit current from a system having an 
X / R  ratio of 1 5  or less. 

Short-Circuit Duty 

To check the breaker appl ication from an in­
terrupting standpoint, compare the i nter­
rupting capa b i l ity at the operating voltage 
with the short-circuit duty determined for 
the point of appl ication in the power system .  

Table 2 l i sts 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 
mu ltiplying factor for the source of short­
circuit current is used, it is not necessary 
to calculate the system X / R  ratio. If the 
system XI R ratio is 1 5  or less, the multi­
plying factor is 1 .0. 

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

A closer check of the application requires 
ca lcu lation of the system X/R ratio. It is 
sufficiently accurate (on the conservative 
side) to neglect the resistance component 
when calcu lating the system reactance X 
and neglect the reactance component when 
ca lcu lating the system resistance R. Use 
actual equipment data for i mportant e lectri­
cal devices wherever possible.  

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

X ,  
System X / R  ratio = - for 3 phase faults 

R ,  

2 X ,  + Xo 
and 

= 2R, + Ro 
for single line to ground 

fau lts where X ,  and X0 are positive and 
zero sequence reactances, R, and R0 are 
positive and zero sequence resistances. 

System X / R  ratio so determined is used to 
obtain the E/X a mpere m u ltiplying factor 
from Table 2 .  

Short-C ircuit Duty= E / X  amperes ( Mu lt. 
Factor Table 2 )  

E / X  Amperes Calculations 

Short circuit calcu lations usual ly consist of 
simple E / X  computations: 

3 phase fault  

E 
lo.p = -x 

single l ine to 
ground fault  

3E 
l cG=

2X, + Xo 
where E is l ine to neutral operating voltage, 
and reactances are ohms, per phase, l ine 
to neutra l .  

Computations are simpl ified b y  selection of 
a common base and using the per u n it sys­
tem of ca lculations:  

3 phase fault 

I,  
lo<t>= x 

single l ine to 
ground fault 

31, 

Where 1 ,  i s  the base current i n  ki l o-amperes 
and reactances are in  per-unit of the com­
mon base . Convenient per-unit system 
formulas:  

MVA Base 
Is= 

V"3Kv 
X 

Kv• 
Base ohms = MVA 

per unit X = 
MVA 

MVA base 

X 
or = I I' 

X ohms 
or = 

base ohms 
X percent 

or = 
1 00 

Where system is impedance grounded to 
l im it the single l ine to ground fault to the 
3 phase fault  va lue or lower, only the 3 
phase fault calculations are necessary. 

Table 3 l i sts reactances quantity to be used 
for X for the various system components. 
Use actual data for important electrical de­
vices wherever possible.  Table 4 l i sts typi­
cal X / R  ratio ranges and is included for 
estimating purposes. 

The E/X amperes determined a re in  rms 
symmetrical ki lo-ampere. 

Momentary Duty 

When there is motor contribution to the 
tota l short c ircuit, 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 l isted 
in Table 1 .  www . 
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Table 2 :  Multiplying Factor for E/X Amperes 

Source of Short Circuit 

Loca l  

Application o f  breakers a t  generator voltage i s  
loca l source. Also local sources are considered 
to be where short circuit is  fed predominantly 
from generators through: 

a )  Not more than one transformation, or 

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

CD Max. M u ltiplying Factor 1 .25 3¢ Fault 
1 .43 LG Fault 

Remote 

Most applications including station service 
auxi l iaries are remote source. Remote sources 
are considered to be where the short circuit is 
fed predominantly from generators through: 

a) two or more transformations, or 

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

CD Max. M u ltiplying Factor 1 .43 3¢ or LG 

Table 3 :  Reactance X for E/X Amperes 

System Type D H P  
X / R  A i r  Circuit Breaker 

Rated Interrupting Time, 5 Cycle 

Type of Fault 

Ratio 3 ¢ LG 3 ¢  & LG 

Source of Short Circu it 

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 
7 5  1 .20 1 .30 1 .36 
80 1 .2 1  1 .3 1  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 

CD Not necessary to calculate the system X / R  
ratio when M a x .  M ultiplying Factor is  used . 

Typical Values & Range 
Reactance X Used for on Component Base 

Short-C i rcuit Momentary 
System Component Duty Duty % Reactance X / R  Ratio 

2 Pole Turbo Generator X X 9 80 
7 - 1 4 40 - 1 20 

4 Pole Turbo Generator X X 1 4  80 
1 2 - 1 7 40 - 1 20 

Hydro Gen. with Damper Wdgs. and X X 20 30 
Syn. Condensers 1 3 - 32 1 0 - 60 

Hydro Gen. without Damper Windings .75 X . 75  X 30 30 
20 - 50 1 0 - 60 

A l l  Synchronous Motors 1 .5 X 1 .0 X 24 30 
1 3 - 35 1 0 - 60 

Ind.  Motors above 1 000 H P ,  1 800 R P M  1 .5 X 1 .0 X 25 30 
and above 250 H P ,  3600 R P M  1 5 - 2 5  1 5 - 40 

Al l  Other Induction Motors 50 H P  3 . 0  X 1 .2 X 25  1 5  
and Above 1 5 - 25  5 - 20 

I nd.  Motors Below 50 H P  and 
al l  Single Phase Motors Neglect Neglect 

Distribution System from Remote X X as Specified 1 5  
Transformers or Ca lculated 5 - 1 5  

Current Limiting Reactors X X as Specified 80 
or Calculated 40 - 1 20 

Transformers 
OA to 1 0  MVA, 69 Kv X X 5.5 1 0  

5 - 7 6 - 1 2  
O A  to 1 0  MVA, above 69 Kv X X 7 . 5  1 2  

7 - 1 1  8 - 1 5  
FOA 1 2  to 30 MVA X X 1 0  20 

8 - 24 1 0 - 30 
FOA 40 to 1 00 MVA X X 1 5  30 

8 - 35 20 - 40 

Use transient reactance X'd for X for hydro generator without damper windings. 

For other machines use subtransient reactance X"d for X.  

For other system components use positive sequence reactance X1 for X.  

Application Data 
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Type DVP 
Vacuum Circuit Breaker 
Rated I nterrupting Time, 3 Cycle 

Type of Fault 

3 ¢ LG 3¢ & LG 

Source of Short Circuit 

Local Remote 

1 .00 1 .00 1 .00 
1 .00 1 .00 1 .00 
1 .00 1 .01 1 .05 
1 .04 1 .06 1 . 1 0  
1 .06 1 . 1 0  1 . 1 5  
1 . 1 0  1 . 1 4  1 . 1 8  
1 . 1 2  1 . 1 6  1 .2 1  
1 . 1 3  1 . 1 8  1 .23 
1 . 1 4  1 .2 1  1 .25  
1 . 1 5  1 .22 1 .26 
1 . 1 6  1 . 23 1 . 27 
1 . 1 7  1 .25 1 .29 
1 . 1 8  1 .26 1 .30 
1 . 1 9  1 .27 1 .3 1  

1 .20 1 .28 1 .32 
1 .20 1 .29 1 .33 
1 .2 1  1 .30 1 .34 
1 .22 
1 .22 1 .30 1 .35 

® Where system X / R  ratio is  15  or less, the 
M ultiplying Factor i s  1 .0.  

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

X / R  
Type o f  circuit Range 

Remote generation thru other types of 
circuits, such as : transformers rated 
1 0  MVA or smaller for each three-
phase bank, transmission l ines, 1 5  
distribution feeders, etc. or less 

Remote generation connected thru 
transformers rated 1 0  MVA to 1 00 
MVA for each three-phase bank, where 
the transformers provide 90 percent or 
more of the total equivalent impedance 
to the fault point 1 5-40 
Remote generation connected thru 
transformers 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 directly 
to the bus or thru reactors 40-1 20 
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Application on Symmetrical Current Rating Basis 

Example 1-Fault Calculations 

Type 
B reaker 

50DHP75  

E 
Max.  

4 . 7 6  

3 </J  S y m .  Interrupting Capa b i l ity 

@ E .  Max. M a x .  Ki @ 4. 1 6 Kv O per.  Voltage 

8.8 Ka 1 2  Ka 4.76  
4. 1 6  

1 8 .8 ) = 1 0 . 1  K a 0 

LG Sym. I nterrupting Capa b i l ity 

1 2  Ka 1 . 1 5  1 1 0. 1 ) = 1 1 .6 K a 0 

C l ose & Latch 
or Momentary 

1 9  Ko CD 

Note: I n terrupting capa b i l i t ies ® and @ at operat ing voltage do not exceed max.  sym. interrupting 
capa b i l ity K i .  

Check capa bi l ities G) 0 and @ on the  fol lowing uti l ity system where there is  no motor 
contr ibution to short circu it. 

1 3 .8  Kv 

X 

11
= 1 5  

3 7 5  Mva 
ava i lab le  

1 3 .8  Kv 6 

3 7 50 Kva 

4. 1 6  Kv 

O n  1 3 .8 Kv System, 3 . 7 5  Mva Base 

X 

3 . 7 5  Mva 
Z = = .01 pu or 1 %  

3 7 5  M va 
x• 

Z• = X• + R • = R' l
fi2

+1 ) 

z 1 1 
R =  - = - = = = .066% 1226 1 5 .03 

1 
R •  

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

Transformer Standard 5 .5% I mpedance has a 
± 7 . 5 %  M a nufacturing Tolerance 

5 .50 Standard I m pedance 
Transformer z = � - 7 .5% Tolerance) 

5.09% 

From transformer losses R is calculated 

3 1 ,000 Watts F u l l  Load 24.2 Kw 
- 6,800 Watts No Load R 

3 7 50 Kva 
= .0065 pu or . 65% 

24,200 Watts L o a d  Losses 

Transformer X = VZ2 - R• = VI 5 .09 ) 2 - I .65 ) 2  = V25 .9 1 - .42 = V2 5 .48 
X = 5.05% 

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

System Total 6.04% . 7 1 6% 9 

or .0604 pu .007 1 6  pu 

For 3 Phase Fault 

E I a¢ = - where X is ohms per phase and E 
X 

is l ine to neutra l voltage 

I s 
or 1 3 ¢ = - where X is per unit  reactance 

X 

and Is is base current. 

3 . 7 5  M va 
Base current 1 , =  

\1 3 4. 1 6  Kv 
= .5 2  Ka 

I ,  .52 1 3¢ =  X =  .0604 
= 8 . 6  Ka Sym . 

X 
System - = 9  ( is less than 1 5 ) wou ld use 

R 

1 .0 mult .  factor for short-circuit duty, 
therefore, short-circuit duty is  8 .6  Ka sym. 
for 3¢ fault ® and momentary duty is  8.6 x 
1 .6 = 1 3 .7 Ka G) 

For line to Ground Fault 

3 E  3 1 ,  I,G= or= ���� 
2X1 + X0 2X, + Xo 

For this system, X0 is the zero sequence 
reactance of the transformer which is  equal 
to the transformer positive sequence re­
a ctance and X, is the positive sequence 
reactance of the system .  

Therefore, 

3 ( ,5 2 )  
I ,G 

2 ( .0604) + .0505 
9 . 1  Ka Sym. 

Using 1 .0 mult.  factor, short-ci rcuit duty= 
9 . 1  Ka Sym. LG @ 

The 50D HP75 breaker capab i l ities exceed 
the duty requirements and may be appl ied . 

With this appl ication, short cuts could have 
been taken for a qu icker check of the appl i ­
cat ion.  If we assume un l im ited short c i rcu it 
ava i lab le  at 1 3 .8 Kv and that Trans. Z = X  

I ,  .52 
Then I3¢ = 1,G= x= 

.055 
=9.5 Ka Sym . 

X / R  ratio 1 5  or less mult .  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 K a =  
1 5 . 2  K a  G) 
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Example 2-Fault Calculations 

All ca lcu lations on per unit basis, 7 . 5  M va 
Base 

Base Current 1 ,  

1 3 . 8  Kv System 
. 6 2 8  ( 6 .9 ) 

7 .5  Mva 
= = . 628 Ka 

V 3 6.9 Kv 

X R 

X = 21- ( 1 3 . 8 )  
= .0 1 5 .01 5 .001 

Transformer .055 .0055 

Total  S o u rce Trans!.  .070 pu .0065 pu 

X / R  

1 5  

1 0  

1 1  

3000 Hp Syn . motor 

( .628)  
X = .20 -:197= . 638 pu at 7 . 5  Mva base 

2500 Hp Ind. M otor 

( .628)  
X = .25 -

1
-

) 
= .908 pu at 7 .5  Mva base 

( .  73 
E I ,  

Ia¢ = X or= X where X on per u n i t  base 

1 3 .8 1<11 
D. 

1500 Kva 

Application Data 
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± 13.8 Kv Sivstem 

21 Ka Sym. Available 

x� 5.5% Z.= 5.53% R"'0.55% 

X R" = 1 5 

X X ( 1 )  1 
S o u rce of Short C i r c u i t  C u rrent 

I n te r r u p t i ng 
E / X  Amperes 

M o mentary 
E / X  Amperes R R ( X ) R 

G) S o u rce Trans! .  

® 3000 HP Syn.  Motor 

0 2 500 H P Ind.  M otor 

I s  . 6 2 8  
Total  X = � = TCl.1 = . 0 6 2  

X 

. 6 2 8  

. 0 7 0  
= 8 .9 7 1  

. 6 2 8  

I 1 . 5 1  . 6 3 8  
. 6 5 6  

. 6 2 8  
. 4 6 1  

( 1 . 5 )  .908 

I JF = 1 0 .088 
or  1 0 . 1  Ka 

. 6 2 8  
--= 8 . 9 7 1  
.070 

. 6 2 8  

. 6 3 8  

. 6 2 8  

.908 

.984 

691  

1 0 .647 
x 1 . 6  

1 7 .0 K a  M o menta ry 
D u ty 

1 1  

2 5  

3 5  

1 1  

.07 0 
= 1 5 7 

2 5  

. 6 3 8  
3 9  

3 5  
= 3 9  

.908 

Tota l 1 /R = 2 3 5  

System R = . 0 6 2  ( 2 3 5 )  = 1 4 . 5  i s  M u l t .  Factor 1 .0 f r o m  T a b l e  3 .  

Short c i rcu it  duty= 1 0 . 1  Ka 

Type 
Breaker 

7 5 D H P 500 

1 50 D H P 500 

E 
M a x .  

8 . 2 5  

1 5  

3 q> Sym.  I nterrupt ing C a pa b i l i ty C l ose & Latch ---- - - -- - --------- -··- - -- � -
@ E .  M a x .  M a x .  K i  @ 6 . 9  Kv O per.  Voltage o r  M o m e ntary 

3 3  Ka 4 1  Ka 

1 8  Ka 2 3  Ka 

-- ---- - ---
8 . 2 5  66 K a 5:9 ( 3 3 )  = 3 9 . 5  Ka 

1 5  ( 1 8 ) � = ( 3 9 . 1 ) = 2 3 K a 
3 7  Ka 

( B ut  not to exceed K i )  

Either breaker could b e  properly appl ied,  but price w i l l  make the type 1 50 D H P500 the 
more economical  selection . 
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Appl ication on Symmetrical Current Rating Basis 

Example 3-Fault Calculations 

Check breaker appl ication on generator bus where 

Each generator is  7 . 5  Mva, 4. 1 6  Kv 1 040 a mperes fu l l  load, 1 a= 1 .04 Ka 

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

X 
Gen - ratio is 30 

R 

1 1 1 1 3 1 1 1 1 3 
- = - + - + - =- and - = - + - + - = -
Xs X X X X R s  R R R R 

X R Xs X X 
or Xs=- and Rs= -

3 
Therefore, System -

R 
= - = Gen - = 30 

3 s R R 

Since generator neutral grounding reactors a re used to l imit  the leG to la<t> or below, we 
need only check the l3<t> short-c ircuit duty. 

I ,  I ,  I ,  3 1, 3 ( 1 .04) 
la<t> = - + - + - = -

x 
= --

1
-
1
- = 28.4 Ka Sym. E / X  a m peres 

X X X . 

X 
Table 3 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 </>  S y m .  Interru pti n g  C a pabi l ity 

B reaker Max.  @ E M ax .  Max.  K i  

50D H P 2 50 4.76 29 Ka 36 Ka 

50DH P350 4.76 41 Ka 49 Ka 

@ 4. 1 6  Kv Oper. Voltage 

4.76 
4 _ 1 6  ( 2 9 ) = 3 3 .2 K a  

4.76 
4 _ 1 6  (41 ) = 46 . 9  Ka 

The 50D H P 250 breaker could be appl ied . However, the 50D H P350 breaker wou ld permit 
add ition of a future dupl icate generator .  

4 ( 1 .04) 
Future Short-circuit D uty = 

_ 1 1 
( 1 .04 ) =39 .3 Ka Sym.  
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Type D H P  Porcel-l ine GJ Metal-Clad 
Switchgear 

Typical Specifications 

General 
The type D H P  meta l-clad switchgear de­
scribed in this specification wi l l  be an as­
sembly of breaker housings, auxi l iary 
housings, and horizontal drawout circuit 
breakers arranged to suit the specific re­
q ui rements of the purchaser.  The switch­
gear wi l l  be designed, manufactured and 
tested in accordance with the latest stand­
a rds of ANSI  and N E M A .  

T h e  breaker housings a n d  auxi l iary hous­
ings will be bolted to each other to form a 
r igid meta l enclosed switchgear assembly.  
Each housing wil l  consist of functiona l  
components or modules .  They wi l l  be the 
breaker / bus, control ,  and l i ne modules 
( and,  if requ i red, an upper rear modul e ) .  
M etal s ide pans wi l l  provide a double thick­
ness of steel between adjacent housings 
and meta l  barriers will isolate the primary 
major sections of each circuit.  Removable 
metal barriers wil l  provide access to the 
primary major sections of each circuit .  Rear 
covers wil l  be bolted-on sheets. 

Weatherproofing: Aisle-less 
Each shipping group will be mounted upon 
an  integral base frame.  A weatherproof en­
c losure wi l l  be assembled onto the com­
plete meta l enclosed switchgear assembly .  
A weatherproof door wi l l  be provided on 
the breaker d rawout side of each housing. 

Weatherproofing: Shelterfor-M 
Each sh ipping group wi l l  be mounted upon 
an  integral base frame.  A weatherproof en­
closure wi l l  be assembled onto the com­
plete meta l enclosed switchgear assem bly. 
The weatherproof enclosure wil l  extend on 
the breaker drawout side of the complete 
assembly to form an operating and /or  
maintenance a is le large enough to permit 
interchange of circuit breakers. A weather­
proof door with an  inside quick-release 
latch mechanism wi l l  be located at each end 
of the a is le to permit opening door even 
when locked from outside. 

Panels: I ndoor and Shelterfor- M 
A formed hi nged panel for control devices, 
relays, meters and instruments wi l l  enclose 
the upper front of each housing. 

Al l  units wil l  have front panels that can be 
closed for any position of the breaker ele­
ment to form a continuous l ine .  

Panels: Aisle- less 
A ful l-height formed h inged panel wi l l  be 
located on the breaker d rawout side behind 
the outer weatherproof door and wi l l  be 
used for control devices, relays, meters, and 
instruments. 

Breaker I Bus Module 
The main bus wi l l  have fla me retardant in­
sulation . Porce lain main bus supports wi l l  
cover the bus opening between housings to 
provide a non-combustible fire wa l l .  Bus 
joints sha l l  be provided in each unit .  Al l  bus 
joints wi l l  be s i lver-plated, bolted , and in­
sulated with boots. The stationary primary 
contacts wi l l  be si lver-plated and recessed 
within procela in supports. An a utomatic 
shutter wi l l  cover the stationary primary 
disconnecting contacts when the breaker is 
in the d isconnected position or out of the 
housing with fu l l  a i r  c learance to l ive parts . 
The stationary secondary contacts wi l l  be 
s i lver-plated multiple sockets.A stationary 
guide ra i l ,  levering-in screw, and safety 
interlocks wi l l  be provided to function with 
the circuit breaker. A ground contact wi l l  
ground the  breaker between and including 
the operating and test positions. Breaker I 
bus modules of the same rating wi l l  be in­
terchangeab le  and wi l l  house any circuit 
breaker of the same rat ing.  

Control Module 
One set of termina l blocks wi l l  be provided 
for secondary connections to external c ir­
cu its. One control circuit cutout device wi l l  
be provided in each circuit breaker housing.  
Switchgear secondary wire wil l  be 
# 1 4AWG minimum. 

Line Module 
The ground bus wi l l  extend the length of the 
switchgear assembly.  The ground bus joints 
w i l l  be s i lver-plated and wi l l  be bolted to 
each housing and to each breaker ground 
contact. A cla mp-type terminal  will be fur­
nished for terminating a ground cable.  
Clamp-type terminals,  one /phase, wi l l  be 
furnished for terminating power cables un­
less other terminations are specified . 

Instrument Transformers 
Ring-type current transformers wi l l  be fur­
nished as indicated in the deta i l  specifica­
tion . Their therma l and mechanical  rating 
will be coord inated with the circuit break­
ers. Their accuracy rating will be at least 
equal to ANSI  Standard requi rements. 

The standard location for at least one ring 
type current transformer per phase on the 
bus side and l ine side of breaker units wi l l  
be front accessi ble to permit  adding or  
changing current transformers without re­
moving high voltage insulated connections. 
Potentia l  transformers or control power 
transformers up to 1 5  Kva single phase are 
trunion mounted with current l imiting fuses 
in enc losed compartments. They are dis­
connected, grounded and isolated from high 
voltage when the access door is  open . 
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A mecha nica l interlock is provided for con­
trol power transformers to require the sec­
ondary breaker to be open before the access 
door can be opened to disconnect the 
primary fuses. 

Finish 
Steel will be cleaned and phosphatized . The 
final  indoor fin ish will be l ight grey ASA 
# 6 1 . The fina l  outdoor f inish will be dark 
grey ASA # 24, applied over a coat of l ight 
grey paint. An undercoating compound wi l l  
be appl ied to outdoor switchgea r .  

Circuit Breaker 
The circuit breakers wi l l  be horizontal draw­
out type. The breakers will be operated by a 
motor-charged spring stored energy 
mechan ism. The stored energy mechanism 
wi l l  be charged normal ly  by a un iversal 
e lectric motor and in an emergency by a 
manual hand le.  The primary contacts wi l l  
be si lver-plated and supported on porcela in 
insulators. The primary disconnecting fin­
gers wi l l  be s i lver-plated and retained to 
the primary contacts with leaf springs. 
H inged t i lting arc chutes with center coil 
blowout magnets will be provided in 
" Lim itrak" enclosures. A vertical meta l 
barr ier in front of the arc chutes wi l l  form 
a shield from primary parts . 

The secondary d isconnecting contacts wi l l  
be s i lver-plated multiple p lugs  of  the  train­
line coupler type. The plugs will a utomati­
ca l ly  engage the housing sockets in the 
breaker operating position . They can be 
manua l ly  engaged in the breaker test posi­
tion . A guide channel wi l l  provide latera l 
a l ignment with the housing guide ra i l .  
Horizonta l levering w i l l  b e  provided by 
rotating and engaging a shaft and nut 
assembly onto the housing screw. The lev­
ering mechan ism sha l l  spin-free to prevent 
over tightening when breaker is levered 
into the operating position . Interlocks 
will be provided to prevent levering of a 
closed breaker to prevent closing of a 
breaker between operating and test posi­
tions, to trip breakers upon insertion or 
remova l from housing and to d ischarge 
stored energy mechanisms upon insertion 
or removal from the housing . The breaker 
wi l l  be secured positively in the housing 
between and including the operating and 
test positions. Circuit breakers of the same 
rating will be interchangeable and will fit 
any housing of the same rating. 
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G u ide Specifications 
The fo l lowing guide specifications are 
based upon min imum equipment essentia l 
for the various typ ical un its l isted . A choice 
of a l ternates is ind icated by ( dc-ac )  and ( ) 
is used to ind icate where add itiona l  specific 
information is requi red . A few optiona l 
items are l isted for consideration.  Addi­
t ional information or assistance needed for 
a specific appl ication may be obta ined from 
the nea rest Westinghouse Sales Office.  

General 

The ( indoor-outdoor Ais le- l ess-outdoor 
shelterfor-M-outdoor common a isle 
shelterfor-M )  metal -c lad switchgear de-

scribed in this specification will be designed 
for operation on a ( 2400-41 60-4800-6900-
1 2000- 1 2470- 1 3800) volt 3-phase (3-4)  
wi re (so l id ly  grounded-impedance 
grounded-ungrounded ) 60 hertz system:  

A set of  ( 1 200-2000-3000-4000) a mpere 
( a luminum-copper)  conductor insulated 
main bus wi l l  be provided with provisions 
for add ition of future un its to ( e ither-the 
left-the right) end . 

A bare ground bus bolted to each housing 
and breaker ground contact sha I I  be in­
c luded . ( In add ition a ( bare-insulated ) 
( 600- 1 200) a mpere system neutra l bus is  
required ) .  

Standard D H P  Assemblies: Indoor and Outdoor 

The removable circuit breakers sha l l  be 
( 4 . 1 6-7 .2- 1 3 .8 )  Kv ( 7 5-250-350-500-750-
1 000) M va interrupting class, 3 phase, 60 
hertz, ( standard-h igh)  momenta ry type 
( 50DH P75-50D HP250- H50DH P250-
50D H P3 50-7 5 D H P500- 1 50D H P 500-
H 1 50D H P 500- 1 50 D H P7 50-H 1 50DH P7 50-
1 50D H P 1 000) e lectrica l l y  operated by an  
( dc-ac )  motor-charged spring stored energy 
mechanism.  Control shall be ( 48dc- 1 25dc-
2 50dc-230ac- 1 1 5a c )  close and ( 48dc-
1 25dc-2 50dc-a c capacitor )  tr ip .  

The meta l-clad switchgear un its wi l l  be 
numbered left to right and a rranged as 
shown on the attached ( d rawing-one l ine 
diagra m-sketch ) .  
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Typical Units 

Unit 1 Synchronizing Panel 

1 -Swinging instrument panel 

2-KA-241 ac voltmeter 

1 -KI-241 synchroscope with two lamps 

Optional Item 

1 -K R3-241 Frequency meter 

Unit 2 I ncoming l ine 

The meta l-clad switchgear for control in­
coming l ine wi l l  include:  

1 -B reaker base unit  ( ) a mpere 

1 - (  ) a mpere main bus 

1 -Set of cable l ugs 

3-Current transformers, ( )- 5 ratio 

1 -W-2 breaker control switch with red & 
green I ights 

1 -W-2 a mmeter switch 

1 -KA- 241 ac ammeter 0- ( ) scale 

3-CO phase overcurrent relays 

Optional Items 

1 --Two l i ne to l i ne potentia l transformers 

1-Three l ine to g round potentia l  trans­
formers 

1 --W-2 synchronizing switch 

1 -W-2 voltmeter switch 

1 -KA-241 ac voltmeter 

1 -KP-241 wattmeter, 0 - (  ) scale 

1 -D4B-2F watthour meter, 2 e lement 

Units 3 and 4 Generator 

The meta l-clad switchgear for control of a 
generator wi l l  consist of one aux i l iary un it 
and one breaker unit  as fol lows: 

Unit 3 The generator aux i l i a ry unit w i l l  
inc lude:  

1-( ) a mpere main bus 

1 -( Two l ine to l ine)  ( Three l ine to ground ) 
potential transformers for generator 
metering 

1 - ( one)  ( two ) l ine to l ine potentia l trans­
former for generator regulator 

1 -D B F  field breaker, electrica l ly operated 

1 -Provision for fie ld di scha rge resistor 

1 -Provision for exciter field rheostat con­
trol either ( a )  handwheel only for maxi­
mum of two 1 5  inch diameter plates or 
( b )  W-2 control switch for remote 
electrica l ly operated rheostat mecha­
nism 

1 -W-2 regulator transfer switch 

1 --Provisions for voltage regulator 

1 -KX-241 de ammeter and shu nt, 0- ( 
scale 

Optional Items 

1 -TRA ( ) voltage regulator 

1 -KX-241 de voltmeter, 0- ( ) scale 

1-KX-241 temperature meter equi pment 
and switch 

1 -C R N - 1  generator anti-motoring relay 

3-CA generator differentia l  relay 

1 -W L-2 lockout aux i l i a ry relay, hand reset 

Unit 4 The generator breaker unit  w i l l  
include:  

1 -( ) a mpere main bus 

1 -Breaker base unit  ( ) ampere 

1 -Set of cable l ugs 

3-C urrent transformers ( )-5 ratio 

1 -Current transformer ( )-5 ratio for 
voltage regulator, i f  required for para l­
le l  operation 

2-W-2 control switch with red and green 
l ights for field breaker and generator 
breaker 

1 -W-2 ammeter switch 

1 -W-2 voltmeter switch 

1 -W-2 synchron izing switch 

1 -W-2 governor motor control switch 

1 -KX-241 de ammeter, 0 - (  ) scale 

1 -KP-241 wattmeter, 0 - (  ) scale 

1 -KP-241 varmeter, 0- ( ) scale 

3-C OV voltage control led overcurrent 
relay 
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Optional Items 

1 -D4B-2F watthour meter, 2 element 

3 -Current transformers, ( )- 5 ratio for 
generator differentia l  relays 

3--Current transformers, ( )-5 ratio for 
generator d ifferentia l  relays and con­
nection in generator neutra l, unmounted 

1 -Set of surge capacitors and l ig htning 
arresters for connection at generator 
term ina ls , un mounted 

Unit 5 Feeder 

The meta l -clad sw itchgear for control of a 
feeder wi l l  inclode:  

1 -Breaker base unit  ( ) a mpere 

1 - ( ) ampere main bus 

1 --Set ot cable l ugs 

3-Current transformers, ( )- 5 ratio 

1 -W-2 breaker control switch with red & 
green l ights 

1 -W-2 a mmeter switch 

1 -KA- 241 ac ammeter, 0- ( ) scale 

3-CO phase overcurrent relays 

Optional Items 

1 -D4B-2F watthour meter, 2 element 

1 - ( one)  ( two ) l ine to line potential trans­
formers 

1 -Three l ine to ground potenti a l  trans­
formers 

Unit 6 Bus sectiona l iz ing 

The meta l-clad switchgear for control of 
bus sectiona l iz ing wi l l  include:  

1 -B reaker base unit ( ) a mpere 

1 -( ) ampere bus transition 

1 -W-2 breaker control switch with red & 
green l ights 

Optional Items 

3-Current transformers, ( ) -5  ratio 

1 -W-2 am meter switch 

1 -KA- 241 ac ammeter, 0 - (  ) scale 

3-C O phase overcurrent relays 
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Typical Units 

Unit 7 Induction M otor, fu l l  voltage start 

The metal-c lad switchgear for control of 
ind uction motor wi l l  inc lude:  

1 -Breaker base unit ( ) a mpere 

1 -( ) a mpere main  bus 

1 -Set of cable lugs 

3-Current transformers, ( ) -5  ratio 

1 -W-2 breaker control switch with red & 
green l ights 

1 -W-2 ammeter switch 

1 -KA-241 ac ammeter, 0- ( ) scale 

1 -B L- 1  temperature relay, 2 e lement 

1 -C O  phase overcurrent rel ay 

1 --CV undervoltage relay 

Optional Items 

1 -BYZ zero sequence current transformer 
50-5 ratio 

1 -lTH ground i nst. overcurrent relay, 1 
e lement 

1 -CM phase current unbalance relay 

3-CA motor d ifferentia l relay 

1 -W L-2 lockout auxi l iary relay, hand reset 

3-Current transformers ( ) - 5  ratio for 
motor d ifferentia I relays 

3-Current transformers ( ) -5 ratio for 
motor d ifferentia l relays and connection 
in the motor neutra l ,  unmounted 

Units 7, 8 and 9 Induction M otor, Line­
R eactor Start 

The meta l-clad switchgear wi l l  consist of 
two breaker un its and one reactor unit as 
fol lows: 

Unit 7 The main or running breaker unit 
w i l l  include:  

1 -Set of equipment identical to the equip­
ment for unit 7 induction motor, fu l l  
voltage start' p lus  

1-Transition bus ( ) a mpere 

1 -M O C  switch ,  auxi l iary contacts 

1 -TOC switch,  prem issive control 

1 -Agastat t ime relay 

Unit  8 The starting reactor unit wi l l  in­
c lude:  

1 -( ) a mpere main bus 

1 -R eactor housing and connections 

1 -M otor starting reactor 

Note-Specify the percent starting voltage 
desired or l imitation on starting current 
or starting Kva with min imum starting 
voltage of the drive. 

Advise complete motor data including 
locked rotor a mperes, starting power 
factor, starting torque and starting time 
at  1 00% volts. 

Advise system short-circuit Kva ava i lab le 
at the motor terminals for  sta rting.  

Unit 9 The starting breaker unit wi l l  in­
clude: 

1 --B reaker base unit ( ) a mpere 

1 -( ) a mpere main bus 

1 -Set of connection to reactor 

1 -TOC switch, permissive control 

3-Current transformers ( ) -5 ratio 

1 -W-2 breaker control switch with red & 
green l ights 

Optional Items 

3--Current transformers ( ) -5  ratio for 
motor d ifferentia l  relays 

Note-Meta l-clad switchgear for neutra l 
reactor start wou ld include a set of 
equipment same for l ine reactor start 
except delete current transformers from 
the starting breaker unit and delete the 
transition bus from the main or running 
breaker unit. 

Units 10 and 1 1  Synchronous motor, fu l l  
voltage start. 

The meta l-clad switchgear w i l l  consist of 
one auxi l iary unit and one breaker un it as 
fol lows: 

Unit 10 The auxi l iary un it w i l l  include:  

1 -{ ) a mpere main bus 

1 -ASR synchronous motor field appl ica­
tion control with field fa i l ure relay 

1 -Field d ischarge resistor 

1 -Field contactor or e lectrica l ly operated 
type DB F field breaker for fie ld  currents 
over 240 amperes 

1 -Exciter field control either ( a )  hand­
wheel only for maximum of two 1 5  inch 
d iameter plates or ( b )  W-2 control 
switch for remote e lectrica l ly  operated 
rheostat mechanism 

1 -SG auxi l iary relay for excitation check 

1 -Agastat time relay for sequence check 

1 -KX-241 de ammeter and shunt 

Unit 1 1  The breaker unit w i l l  include:  

1 --Breaker base unit ( ) a mpere 

1 - {  ) a mpere main  bus 

1 -Set of cable lugs 

3-Current transformers, ( ) -5 ratio 

1 -W-2 breaker control switch with red & 
green l ights 

1 -W-2 ammeter switch 

1 -KA- 241 ac ammeter, 0- ( ) scale 

1 -KP-241 varmeter, 0- ( ) scale 

1 -B L- 1  temperature relay, 2 e lement 

1 -C O  phase overcurrent relay 

1 -CV undervoltage relay 

Optional Items 

1 -BYZ zero sequence current transformer 
50-5 ratio 

1 -lTH ground inst. overcurrent relay, 1 
e lement 

1 -CM phase current unbalance relay 
3-CA motor d ifferentia l  relay 
1 -W L-2 lockout auxi l iary relay, hand reset 
3-Current transformers ( )-5 ratio for 

motor d ifferential relays 
3-Current transformers { ) -5 ratio for 

motor d ifferentia l relays and connection 
in the motor neutra l ,  unmounted www . 
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Units 1 0, 1 1 , 1 2 and 1 3  Synchronous 
motor, I ine reactor 
start 

The meta l-clad switchgear wi l l  consist of 
one a ux i l ia ry un it, two breaker units and 
one reactor unit as fol lows: 

Unit 1 0  The auxi l iary unit wi l l  include 

1 -Set of equipment identical to the equip­
ment for 'un i t  1 0  synchronous motor, 
fu l l  voltage sta rt' 

Unit 1 1  The brea ker unit wil l  include 

1 -Set of equipment identical to the equip­
ment for 'unit 1 1  synchronous motor, 
fu l l  voltage start' 
plus 

1 --Transition bus ( ) a mpere 

1 -M O C  switch,  aux i l ia ry contacts 

1 -T O G  switch, permissive control 

1 -Agastat time relay 

Unit 1 2  The synchronous motor reactor unit 
wi l l  include:  

1 -Set of equipment identical to the equ ip­
ment for 'unit  8 starting reactor unit'  

Unit 13 The synchronous motor starting 
breaker unit wi l l  include:  

1 -Set of equipment identica l to the equip­
ment for 'unit 9 starting breaker unit '  

Unit 14 Aux i l ia ry unit 

The meta l -c lad switchgear for auxi l iary unit 
wil l  inc lude:  
1 -( ) a mpere main bus 

1 -Set of equipment such as potentia l  
transformers, control power transform­
er, surge protection equipment, etc. 

Unit 1 5  Entrance compartment 
The meta l-clad switchgear for one en­
trance compartment wi l l  include 

1 - (  ) a mpere main bus 

1 -Set of cable l ugs 

Bus R un-Refer to page 3 for guide speci­
fication and ordering information. 

Accessories: Standard 

One set of accessories for test, inspection, 
ma intenance, and operation, including:  

1 -Maintenance hand l e  for manua l l y  c los­
ing circuit breaker when not in housing 
and manua l l y  charging 

1 -Levering crank for moving circuit break­
er between test and connected posi­
tions 

1 - -Spanner nut wrench for removing, re­
placing, or checking tightness of main 
d isconnect contacts when de-energized 

1 -Set of test plugs for use with Flexitest 
relays and meters 

1 -Arc chute l ifter to assist in t i l ting of a rc 
chutes. For 50D H P3 50 breakers and a l l  
7 . 5  a n d  1 5  Kv c ircu it breakers 

1 --Transport truck for handl ing circuit 
breaker outside housing . For Aisle- less 
gear 

1-Turning do l ly for handl ing circuit break­
e r  outside housing. For indoor and 
Shelterfor-M gear 

1 --Test cable for e lectr ical ly  operating c i r­
cuit  breaker outside housing 

1 -( 0ptiona l )  Test cabinet for testing elec­
tr ica l l y  operated breakers outside 
housing 

Optional Equipment 

The control battery wi l l  provide power for 
e lectrical operating mechanisms and may 
be used for ind icating lamps, a la rm circuits, 
and control relays: 

125 Volt Control Battery 

1 -60-cel l  storage battery, lead-acid type, 
in sea l ed p lastic jars. D ischarge rate 
wi l l  not be less than . . . .  a mperes for 
one m inute, or . . . .  a mperes for 8 
hours to 1 .7 5  volts per cel l .  There wi l l  
a l so b e  furnished e lectrolyte, inter­
connectors, rack, ce l l  numbers, port­
ab le  hydrometer, and vent hole ther­
mometer. 

48 Volt C o ntrol Battery 

1 -24-cel l  storage battery, lead-acid type, 
in sea led plastic jars. D ischarge rate 
w i l l  not be l ess than . . . .  a mperes for 
one mi nute or . . . .  a mperes for 8 hours 
to 1 .75  volts per cel l .  There w i l l  a lso be 
furnished e lectrolyte and interconnec­
tors. 

Application Data 
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Battery Chargers 

Non-automatic: 

1 -Static battery charger, . . . .  volt, 60 
cycles, ac and . . . .  amperes to . . . .  
a mperes de,  with d ia l  switch, a mmeter, 
and voltmeter 

Self-regu lating: 

1 -Self-regu lating battery charg er, 
volts, 60 cycles, ac, and . . . .  a mperes 
to . . . .  a mperes de, with indicating 
and control devices 

Ac Closing 

The stored energy circuit breaker is ava i l ­
a b l e  f o r  ac closing . In  l i e u  o f  a rel iable ex­
terna l  ac source, one . . . .  -240/ 1 20 volt 
operating transformer may be requi red on 
the line side for each incoming l ine, genera­
tor un it, and bus section . 

Ac Tripping 

In l ieu of battery tr ipping, specify a capaci­
tor trip device for each circuit breaker and 
lockout relay. In  add ition, a potential  trans­
former may be requi red on the line side of 
each incoming l ine,  generator unit, and bus 
section . 

Surge and Lightning Protection 

Where there a re exposed l ines, it is recom­
mended that the purchaser provide ade­
quate surge and l ightning protection. If 
desired, this protective equipment can be 
suppl ied in the meta l-clad gea r .  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Page 32 

When ordering, specify: 

1 .  Single- l ine d iagram showing main con­
nections and sketch showing desi red order 
of a ssembly un its. 

2. I tem deta i ls  such as current transformer 
ratios, relay types, characteristics, ranges, 
etc. 

3. Name of manufacturer and complete 
nameplate rating of a l l  equipment to be 
control led by the switchgea r .  Generator in­
formation should include the fie ld  rheostat, 
field d ischarge resistor, governor motor in­
formation and exciter rating .  Synchronous 
motor information should include exciter 
rating.  

4.  The control voltages for operating the 
closing mechan ism and shunt tr ip coi l .  

5 .  Type of cable, number a n d  size of con­
ductors and d iameter over lead or braid for 
each power circuit and where they are to 
enter {top or bottom ) .  

6 .  How power cables are to term inate 
{c la mp-type terminals or pothead s ) .  

7 .  Where control cables a r e  t o  enter {top or 
bottom ) .  

8 .  Maximum overal l  d imensions of ship­
ping section which can be handled and in­
sta l led at destination . 

9. Complete word ing for each circuit iden­
tification nameplate. 

Drawings and Instruction Books 

Every Parcel - l ine  type D H P  order inc ludes a 
set of general assembly and floor plan draw­
ings, a series of insta l l ation and fie ld  as­
sembly d rawings, and a job instruction 
book. This information provides complete 
deta i ls  for layout planning . This information 
a lso provides deta i led instructions as to the 
sh ipping and receiving, hand l ing,  storing, 
and insta l lation of the meta l-clad switch­
gear .  No field operations should be at­
tempted without first consulting the d raw­
ings and instruction books. 

Westinghouse Electric Corporation 
Switchgear D i vi si on 
East P ittsburgh, Pa .  1 5 1 1 2, U .S .A.  

Shipping a n d  Receiving 

Parcel- l ine metal-c lad switchgear is  shipped 
in groups of one or more units . Each group 
is rugged ly designed and braced to with­
stand sh ipment by truck, ra i l ,  or ship. I n­
door groups are bolted to skids and en­
c losed in a protective cover ing.  B ecause of 
thei r  structural base outdoor groups do not 
need skids. For sing le-row Shelterfor-M the 
a is le  wa l l  is positioned across the front of 
the shipping group. For double-row 
Shelterfor-M a protective covering is lo­
cated a cross the front of each shipping 
group. Aisle- less gear is  protected by its 
own weatherproof enclosure. D H P  circuit 
breakers, a is le parts, accessories, and in­
sta l lation materia ls  are packed and crated 
separate ly .  Appendages such as bus runs 
and synchronizing panels and large interna l  
equipment such as oi l -fi l led transformers 
may a lso be packed and crated separately .  
When received the purchaser should check 
the mater ia l  aga inst the sh ipping l ist. If 
l oss or d a mage i s  d iscovered, fi le c la ims 
with the transportation company and notify 
the nearest Westinghouse representative. 

Handling 

Parcel - l ine meta l-clad switchgear is  equip­
ped for hand l ing by crane. In add ition, it is  
provided with sh ipping braces and jack 
supports. I t  is  recommended that the groups 
be l ifted into position by crane. However, if 
no crane is ava i lable they may be skidded 
into place on rol lers using jacks to raise and 
lower the group. 

Parcel- l ine type D H P  breakers are crated 
so as to be handled by crane or industr ia l  
"fork" truck. After uncrating but before in­
sta l l ing arc chutes, breakers may be l ifted 
by crane. On smooth floors they may be 
rol led easily on the i r  own wheels .  

Storing 

Parcel- l ine switchgear which cannot be in­
sta l led and put into service immed iately 
must be stored so a s  to ma inta in the equip­
ment in a clean and d ry condition. Storage 
in a heated bu i ld ing is  recommended. If 
stored outdoors, specia l  precautions must 
be taken: indoor switchgear must be cov­
ered and temporary heating equ ipment in­
sta l l ed ,  outdoor switchgear must be sup­
pl ied with temporary power for operation of 
the space heaters. During storage the ship­
ping groups should be placed on a level sur­
face to prevent unnecessary stra in .  

Installation and Field Assembly 

Westinghouse Parcel- l ine switchgear is 
factory-tested and factory-assembled from 
accurately tooled parts upon true and level 
bedplates. A min imum of insta l lation and 
fie ld  assembly time wi l l  be required if  the 
procedures described on the drawings and 
in the instructions are adhered to.  

Careful  preparation of the foundation wi l l  
s impl ify erection and wi l l  assure good 
switchgear performance and rel iab i l ity. The 
foundation must have sufficient strength to 
withstand the weight of the structure and 
breakers plus the i mpact resulting from 
breaker operation. 

The foundation for indoor switchgear 
should consist of rugged steel channels im­
bedded in a concrete floor. The steel chan­
nels m ust be flat, level , and in a true plane 
with each other.  The finished floor must be 
in a true plane with the steel channels and 
must not project a bove the level of the steel 
channels.  

The foundation for outdoor switchgear may 
be a concrete pad ,  footers, or pi l lars . For 
any cond ition, the a is le- less switchgear re­
quires a reasonab ly  level and smooth pad 
for breaker drawout. The integra l base fur­
n ished with outdoor switchgear should be 
supported in a level and true plane. 

Field assembly of the Shelterfor-M aisle 
and of some weather-proofing is required . 
These parts are standard ized and tool-made 
to simpl ify and expedite their assembly. The 
deta i l s  of assembly are described in the job 
instruction book and associated d rawings. 

::l CD' c. 
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