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Features 
Economy: Standardized designs require 
minimum additional engineering and draft­
ing. Use of pre-engineered, standard com­
ponents assure the best design at the lowest 
possible cost. 

Convenience: Substation structures may 
be ordered complete from the a ppropriate 
bil l  of material. Time consuming formal 
drawing approval is eliminated. Single 
source of supply with single responsibil ity. 

Flexibility: Typical arrangements are in­
cluded that are adaptable to  Util ity, Ind us­
trial or Rural Systems. Basic apparatus may 
be deleted or added without affecting stand­
ard designs. 

Westinghouse substation structures are de­
signed in accordance with applicable NEMA 
standards and utilize Westinghouse stand­
ard apparatus. 

Design data tabulations are guides to select 
minimum size trusses and conductors in 
accordance with sound design practices for 
outdoor substations. 

Substation structures may be ordered by 
simple reference to drawing number and 
title. 

For other standardized substation arrange­
ments, furnish the following information to 
your Westinghouse sales representative. 

1. Single line diagram including relative 
direction of incoming and outgoing l ines. 

2. Incoming and outgoing l ine pull and 
size of conductor. 

3. Plot plan. 

4. Clearance problems. 

5. Short circuit capacity including mo­
mentary and short-time currents. 

May, 1968 
Supersedes AD 36-360 dated June. 1 966 
E, D, C/1 969/ D B  www . 
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These standard substation drawings and bills of material cover frequently recurring sub­
station arrangements. The drawings are as follows: 

Voltage Type of Structure \ Drawing No. \ Page 

1 5  Kv Straight column l ine dead end PSE- 1 01 '&6 

23 Kv Straight column l ine dead end PSE-1 01 6 

34.5, 46 Straight column l ine dead end PSE-1 02 8 

and 69 Kv Tapered column line dead end PSE- 1 04 1 2  

Tapered column line dead end with oi l  
circuit breaker PSE-1 1 7  32 

Single square bay line dead end and 
switching structure PSE- 1 08 20 

Single square bay switching structure with 
two (2) o i l  circuit breakers, disconnect 
and by-pass switches PSE- 1 23 44 

Single square bay substation structure with 
two (2) oil ci rcuit breakers and station 
service transformer PSE- 1 29 56 

Single square bay substation structure with 
single oi l  circuit breaker and station 
service transformer PSE- 1 30 58 

Double square bay line dead end structure with: 

A. Switching structure PSE-1 1 0, 1 1 1  24 

B. Switch ing structure with oi l  circuit 
breakers PSE- 1 1 9  36 

Double square bay switching structure 
with oil circuit breakers PSE- 1 22 42 

Line dead end and distribution structure with: 

A. One (1 ) i ncoming line, four (4) 
transformer bay and four ( 4) feeder 
structure (1 phase reclosers) PSE- 1 06, 1 07 1 6,1 7 

B .  One (1 ) i ncoming l ine, four (4) 
transformer bay and four (4) feeder 
structure (3 phase reclosers) 

c. Combined, transformer bay and four 
( 4) feeder structure 

D. Three (3) incoming lines, four (4) 
transformer bay, and four ( 4) feeder 
structure (1 phase reclosers) 

1 1 5  and 1 38 Kv Straight column l ine dead end 

Tapered column line dead end 

Tapered column line dead end with oi l  
circuit breaker 

Single square bay l ine dead end and 
switching structure 

Double square bay l ine dead end and 
switching structure 

Low profile with four (4) o i l  circuit 
breakers and two (2) transformers 

1 61 Kv Low profile with four (4) oil circuit 
breakers and two (2) transformers 

Various Kv Air break and disconnect switch racks 

Equipment mou nting stands 

1 96 to 345 Kv High-voltage switch racks 

NEMA Standards, pages 3-5 
Design Data, pages 60, 61 
Westinghouse Electric Corporation 

PSE-1 24, 1 25 

PSE- 1 1 4  

PSE- 1 20, 1 21 

PSE-1 03 

PSE- 1 05 

PSE-1 1 8  

PSE- 1 09 

PSE-1 1 2, 1 1 3  

PSE- 1 27, 1 28 

PSE- 1 27, 1 28 

PSE-1 1 5  

PSE-1 1 6  

PSE- 1 26 

Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 
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Westinghouse 

• 
NEMA Standards, Part 36 
SG6-36.01 Through 36.09 
Outdoor Stations 
(Structures, Pole-top Frames, etc.) 
Manufacturi ng Standards 
SG 6-36.01 PreambleCD 

A. General 
Recognition shall be given to four essential 
points which characterize structures for out­
door substations. 
1 .  Accuracy and Permanence - Structures 
shall be accurately fabricated to facilitate 
erection. Specific consideration shall be 
given to prevent damage to protective coat­
i ngs required by certa in materials. 
2.  Rigid ity - Consideration shall be given 
to providing sufficient rigidity so that al l  
equipment, such as air switches, i nterrupter 
switches, and circuit interrupting devices, 
will operate properly and so that deflection 
of members will not be excessive or exceed 
the limits specified by the equipment man u­
facturer. 

3. Erection - Outdoor substations are fre­
quently erected by persons with varied levels 
of experience as structural erectors. This 
calls for great detail and clearness in  draw­
ings, accuracy in fabrications, and care i n  
marking the structural components. 

4. Design - Frequently it is necessary to 
deviate from conventional practices in 
structural design in order to provide elec­
trical and mechanical clearances or to pre­
vent interference with switch operating 
mechanisms. Authorized Engineering I nfor­
mation 1 -1 7- 1 968. 

B. Material 

The material used shall be suitable for the 
strength required of the outdoor structure 
with reference to load, deflections, and 
stresses. Service conditions wil l  affect the 
choice of material .  The material used shall 
be of uniform qual ity and without defects 
which would affect the strength and service 
of the structure. 

Since most structures are of steel or a lu­
minum, the following requirements shall 
apply when such materials are used. 

1 .  For steel, the physical properties shall 
be at least those of ASTM Specifications 
A 283 (Grade D) and A 306 (Grade 60). 

2. For aluminum, the physical properties 
shall be at least those of the Aluminum 
Association's Specification 6061 -T6. N EMA 
Standard 1 -1 7 - 1 968. 

SG 6-36.02 Loading 
Structures shall be designed to withstand 
apparatus loads, dead loads, wind loads, 
snow and ice loads, other specified loads, 
and unusual service conditions. 

CD Revised 

A. Apparatus Loads 

Apparatus loads (incl uding conductors) 
consist of the following: 

1 . Static Loads 
a. Weight of the apparatus. 
b. Conductor weight (not line tension) .  

2.  Operating and Dynamic Loads 
a. Friction forces, moments, and torques 

due to mechanical operation of appa­
ratus such as air switches and ground­
ing switches. 

b. Dynamic forces, moments, and tor­
ques due to accelerating loads of 
high-speed circuit-interrupting de­
vices when specified. 

c. Magnetic forces due to short-circuit 
current. 

For specific loads the manufacturer should 
be consulted. 

B.  Dead Loads 

Dead loads consist of the weight of the 
structure and line tensions. If strain con­
ductors and static l ines are used, the strain 
load per cond uctor and line shall be speci­
fied by the user. When not specified, the 
strain load shall be assumed to be 1 000 
pounds per conductor in a d irection of 1 5  
degrees from normal to the face of the 
structure. 

C. Wind Loads 

Wind load on the structure and apparatus 
mounted thereon shall be assumed to be 25 
pounds per square foot on the vertical pro­
jection of the structural members for the 
first bent and 1 216 pounds per square foot 
for the second bent. Succeeding bents need 
not be considered. 

For lattice towers, lattice box columns and 
trusses, the exposed area shall be assumed 
to be 1 Y, times the exposed area of the 
members of one face. 

A bent consists of one or more horizontal 
members supported by two or more columns 
effectively al l  in one vertical plane. It in ­
cludes any bracing between these members. 

Ice Ice load as Percent of Weight 
Thickness, of lattice Structures 
Inches Steel Aluminum 

Y. 25 75 

)> 50 1 50 
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When wind load is specified in velocity, the 
following formula shall be used to deter­
mine the equivalent loading on flat sur­
faces: 

P=0.004 V2 
Where-

P - pressure i n  pounds per square foot 
V- velocity in mi les per hour 

For the projected area of cylindrical sur­
faces, use P=0.0025 V2• 
D. Ice Loads 

Structures shall be designed to withstand 
ice loading on apparatus, conductors and 
the structure itself, as dictated by geo­
graphical location. 

The degree of loading due to ice shall be 
considered as l ight, med i um or heavy i n  
accordance with t h e  geographical areas 
shown in the loading map in USA Standard 
C2.1 - 1 94 1 ,  and shall be calculated in  ac­
cordance with the following table. Ice 
weighs 57 pounds per cubic foot; as a gen ­
eral guide, no ice is equivalent to l ight load, 
X. i nch of ice to medium load, and Y, i nch 
of ice to heavy load. 

E. Other Specified Loads 

Other loads consist of conductor vibrational 
forces, and forces caused by thermal expan­
sion and contraction. 

F. Unusual Service Conditions 

Loads due to hurricanes or earthquake shock 
shall be considered where such conditions 
are likely to occur. N EMA Standard 5-20-
1 968. 

SG 6-36.03 Deflections 

When apparatus loads, strained conductor 
loads and wind loads (not including ice as 
specified in par. D of SG 6-36.02) are con­
sidered, the size of the members may be 
determined by deflection limits rather than 
stress l imits. This is done so that deflections 
which might be detrimental to the operation 
of electrical apparatus and cause undesir­
able stress and vibration in the bus, bus 
supports and equipment wil l  not occur. 

Ice load in Pounds for Ice load as Percent 
All Other Structures of Weight of 
(Including Conductors) Apparatus@ 
and M aterials 

1 .2 x Ice Area in Square Feet 25 

2.4 x Ice Area in Square Feet 50 

@Where apparatus such as air switches. grounding switches. interrupter switches. a n d  circuit-interrupting 
devices are required to operate under iced conditions. the i ncreased friction and dynamic forces shall be con­
sidered i n  apparatus loads. 

For example. the lattice structures the weight of Y. inch of ice may be considered to be 50 percent of the weight 
of the steel structures and 1 50 percent of the weight of the alumin u m  structures. Structures made of other 
materials shall take into account a load i n  pounds due toY, inch of ice calculated by multiplying the area of the 
exposed surface in square feet by 2.4. 

October, 1970 
Supersedes AD 36-860, pages 3 and 4, 
dated May, 1 968 
E, D, C/1 969/DB www . 
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Standard Outdoor 

Substation Structures 

For apparatus loads and dead loads, vertical 
deflections shal l  be l imited to a maximum 
of 1 /300 of the span and horizontal deflec­
tions to 1 /200 of the span, except that h igh­
speed circuit-interrupting devices may, 
w here i ndicated by the manufacturer, re­
quire reductions in these deflection l imits 
for proper performance. All deflection l imits 
may require reduction to provide for proper 
operation of electrical equipment under 
icing conditions. 

The vertical supporting structures shall be 
so designed that, under maximum loading 
conditions, they wi l l  not deflect more than 
1 /200 of the height from the top of the 
foundation to the connecting points of the 
supporting members of the uppermost 
apparatus conductor. N EMA Standard 5-20-
1 968. 

SG 6-36.04 Stresses 

The allowable stresses for structural mem­
bers shall be based on a factor of safety of 
at least 1 .65 on minimum yield strength for 
both steel and aluminum as recommended 
in the latest edition of the "Aluminum Con­
struction Manual*," and the latest edition 
of the " Manual of Steel Constructiont". 
Allowable stresses shall be calculated ac­
cording to the methods outlined i n  the hand­
books of the Aluminum Association and the 
American Institute of Steel Construction. 
For materials other than steel and aluminum, 
the recommended factors of safety and 
al lowable stress calculations shall be in 
accordance with the appropriate industry 
standards. 

* Copies are available from the Aluminum 
Association, 420 Lexington Avenue, New 
York, N .Y. 1 001 7.  

t Copies are available from the American 
Institute of Steel Construction, I nc., 1 01 
Park Avenue, New York, N .Y. 1 001 7.  NEMA 
Standard 1 - 1 7 - 1 968. 

SG 6-36.05 Service Conditions 

If the structure is to be galvanized to meet 
service conditions, it shall be galvanized i n  
accordance with the latest revisions of 
ASTM Specification A 1 23. N EMA Standard 
1 -1 7 -1 968. 

SG 6-36.06 Aluminum and D issimilar 
M aterials 

When aluminum is i n  contact with or fasten­
ed to steel or dissimilar material, the follow­
ing is recommended: 

A. Steel 

Aluminum surfaces to be placed in contact 
with steel should be given one coat of zinc 
chromate primer in  accordance with Federal 
Specification TT- P-645 or the equivalent, 

Westinghouse Electric Corporation 

or one coat of a suitable nonhardening 
joint compound which is capable of exclud­
ing moisture from the joint during prolonged 
service. Additional protection can be ob­
tained by applying the joint compound i n  
addition t o  the z i n c  chromate primer. The 
zinc chromate paint should be al lowed to 
dry to hardness before the parts are assem­
bled. 

The steel surfaces to be placed in contact 
with aluminum should be painted with good 
quality priming paint, such as red lead con­
forming to Federal Specification TT- P-86B 
or zinc chromate primer in accordance with 
Federal Specification TT- P-645, fol lowed 
by one coat of paint consisting of 2 pounds 
of aluminum paste pigment (ASTM Speci­
fication D 962, Type 2, Class B) per gallon 
of varnish meeting Federal Specification 
TT-V-81 B, Type 2, or the equivalent. Stain­
less steel, or aluminized, hot-dip galvanized 
or electro galvanized steel placed in con­
tact with aluminum need not be painted. 

B. Wood 

Aluminum surfaces to be placed in contact 
with wood should be given a heavy coat of 
an alkali -resistant bituminous paint before 
i nstallation. The bituminous paint used 
should meet the requirements of United 
States Mi l itary Specification M I L- P-6883A. 
The paint should be applied as it is received 
from the manufacturer without the addition 
of any thinner. 

C. Concrete 

Where the surface of concrete in contact 
with aluminum is su bjected to moisture en­
trapment, the aluminum surface should be 
treated at the installation site as specified 
in par. B.  Authorized Engi neering I nforma­
tion 1 - 1 7-1 968. 

SG 6-36.07 Foundations 

Foundation designs and foundations are 
usually furnis hed by others. However, the 
following information is provided as a guide. 

A. General 

Proper provisions should be made to trans­
mit the stresses to the foundations of the 
structure. The stresses to be transmitted 
should i nclude compression, upl ift, shear 
and overturning moment. The foundations 
should be designed to prevent overturning 
under maximum loads and should have a 
safety factor of at least 1 'h. 
B. Earth Values 

Soil conditions should be investigated be­
fore the foundations are designed. The fol­
lowing earth pressures are intended to be 

Switchgear D ivision: Power Switch ing Equipment, East Pittsburgh, Pa. 1 51 1 2  
Printed in USA 

used in the absence of definite information 
as to soil values. 

Earth should be assumed to weigh 90 
pounds per cu bic foot and, if the founda­
tion is of a suitable design, its weight may 
be used to resist overturning or upl ift. The 
shearing values or cohesive strength should 
be considered. Earth pressure s hould not 
exceed 4000 pounds per square foot unless 
otherwise specified. 

C. Anchor Bolts 

Anchor bolts should be designed to provide 
resistance to all conditions of tension and 
shear at the bases of columns. Authorized 
Engineering I nformation 1 - 1 7 - 1 968. 

SG 6-36.08 Detai l ing and Fabrication 

A. Straightening 

All members which are bent or out of l ine 
after fabrication shal l  be carefully straight­
ened, without mutilating the material or  its 
fin ish. H - beam and similar members should 
have distortions l imited to 1 /200 of their 
length, and chord angles and simi lar mem­
bers should have distortions l im ited to 
1 / 1 00 of their length. 

B. Bolt Length 

Bolts shall be of sufficient length to assure 
full thread engagement of the nut. 

C. Welding 

The welding requirements and techniques 
recommended by the American Institute of 
Steel Construction and the Aluminum Asso­
ciation shall be followed in the fabrication 
of al l  welded members. Materials other than 
steel and aluminum shall be joined i n  ac­
cordance with the appropriate industry 
standards. 

D. Erection Marks 

All members shall be clearly marked to pro­
vide easy identification in the field. Erection 
drawings shall be included with each ship­
ment. 

E. Bolt Spacing 

The min imum spacing of bolts shal l  be two 
diameters plus % inch but, in general, spac­
ing s hould be as follows: 

2% inches for %-inch diameter bolts. 

3 inches for %-inch diameter bolts. 

3'1:. inches for "%-i nch diameter bolts. 

4 i nches for 1 - inch diameter bolts. 

The distance from the center of a bolt hole 
to a rolled or sheared edge shall be not less 
than that in the following Table. N EMA 
Standard 1 -1 7-1 968. 
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Westinghouse 
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Diameter Rolled Edge 
of Bolt, Distance, 
Inches Inches 

y, % 
% % 
% 1 
"% 1 Ys  
1 1 % 

SG 6-36.09 M iscellaneous 

A. Shipping 

Sheared Edge 
Distance, 
Inches 

% 
"% 

1Ys 
1 %  
1 %  

All structures shall be shipped completely 
"knocked down" u nless otherwise specified. 
All sections shall be properly prepared for 
shipment so that no damage will result dur­
ing transit. 

Bolts and other similar material shall be 
shipped in boxes or other suitable contain­
ers. When shipment is made, care must be 
exercised to i nclude all parts required for 
the complete structure. 

B. Field Erection 

Since the structural substation design re­
flects a high degree of engineering skill, 
substation manufacturers shall be consulted 
before any changes in the design of the 
structure are made during erection. N EMA 
Standard 1 -1 7- 1 968. 

AD 36-860 Page 5 
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October, 1970 
Supersedes AD 36-860 pages 5 and 6, 
dated May, 1968 
E, D, C/1969/DB www . 
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Straight Col umn Line Dead End Structure, 23 or 1 5  Kv 

lnc. Lme ::-... • 
lJ\ 

5'-o" 

i 

T 

5'-o" 

I 

_Ll 
Elevation 1-1 

Drawing P S E-1 01 

Westinghouse Electric Corporation 

A.B. Sw. 

-��- 1 
.Jc 

L.Arr. 

Sinole Line Diaorom 

Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 15 1 12 
Printed in USA 

Trans. 

Section 2-2 

4/0 Cu. Ground Loop and 1/0 Cu. Tops Buried s" Below Grade 

3'!o" - r- - - - - - - - -- -- l I - 1 -��-!:t. : 
1 -.t � t'[ I 
r--� J I 

Q I I I 

1 Trans 1 I 
J . �� �O + - �- 1 � i�'-+ I 23 

l J I 
Q �_i� I: i ;�I I I 

I 

t- _; --�t- : : 
3t :L_:��-�-cp_ _(_ J 

I I I co-3'-o"- 7'-o" - - ..\-.-3'-o".., 

Anchor Bolt and Grounding Plan 

Tabulation 

23 Kv·· 1 5 Kv 
A 1 2'-0" 1 0 ' - 0'' 

B 4 ' - 0 "  3 ' - 0 "  

c 2'- 6 "  2'- 0 "  

D 7'-0" 6'-0" 
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Westinghouse 

• 
Lists of Material for 23 or 1 5  Kv Straight Column Line 
Dead End Structure per Drawing PSE-101 <D 

A. 23 Kv only: 

Item Req'd Description 

1 .  1 Air break switch, type V-3, 23 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc h orns and TP manual 
operating mechanism 

2. 3 

3. 3 

4. 3 

5. 9 

6. 1 

7. 6 

8. 3 

9. 

1 0. 2 

1 1 .  80 

1 2. 60 

1 3. 

1 4. 1 

1 5. 3 

Fuse mounting, type D8A-1 , 23 Kv, i nverted mount­
ing, with cap and pin insulators 

Fuse un it, type D 8A-1 , 23 Kv 

Lightning arrester, type IVS 

Strain insulators, 1 0" diameter, clevis type (3/string) 

H ookstick, 8 feet long 

Terminal lug for %'' I PS copper tube (28 pad) 

Terminal lug for !114 wire to 250 MCM copper cable 
(48 pad) 

Terminal for 1 /0 copper cable (28 pad) 

%-1 3 x % silicon bronze hexagonal head tap bolt 
!114901 - 1  

Feet o f  1 9- .1 055 (4/0} .530 diameter bare copper 
cable !111 3435AL ( M.H .D.)  

Feet of 7-.1 228 (1 /0} .368 diameter bare copper 
cable !111 3435AL ( M . H .D.) 

Set of galvanized steelwork, based on: 
Phase wire 1 000 lbs. l ine pull  
Static wire 1 000 lbs. l ine pul l  

Hookstick container 

Strain clamp for 1 /0 to 250 M C M  copper or 1 /0 to 
266.8 MCM ACSR cable (clevis) 

1 6. 2 

1 7. 3 

1 8. 3 

1 9. 3 

20. 6 

21 . 1 00 

22. 3 

23. 6 

24. 3 

25. 1 1  

A D  36-860 Page 7 
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Strain clamp for !116 to 2/0 copper or ACSR cable 
(clevis type) 

Terminal lug for % "  I PS copper tube (48 pad) 

Tee connector for % "  I PS copper tube run - copper 
bar tap 

Expansion terminal - 1 Ys-1 2 stud to Y," I PS copper 
tube 

Copperweld ground rod - % " diameter x 1 0 feet long 

Feet of %" I PS copper tubing, 5 pieces @ 20 feet 
long 

Coupler for Y," I PS copper tube 

Ground clamp for % "  rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

Parallel clamp for 4/0 and 1 /0 copper cable 

Ground clamp for!ll6 to 2/0 co pper cable (2 grooves) 

B. 1 5  Kv structure per d rawing PSE-1 01 , similar to 23 Kv 
except with the following item changes as indicated 
below: 

1 .  1 

2. 

3. 

4. 

5. 

3 

3 

3 

6 

Air break switch, type V -3, 1 4.4 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

Fuse mounting, type D8A-1 , 1 5  Kv, inverted mount­
ing, with cap and pin insulators 

Fuse unit, type D8A- 1 ,  1 5  Kv 

Lightning arrester, type IVS 

Strain insulator, 1 0" diameter, clevis type (2/string) 

<D When necessitated by shipping schedule. suitable aluminum cable, tubing. and 
connectors may be substituted for  above grade electrical con nections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1 969/DB www . 
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Straight Colu m n  Line Dead End Structure, 69, 46, or 34.5 Kv 

A.B. Sw. 
Inc. Line >------------.). �-

Fuse 

J 
-·r-� 3 .J,- Trans. L.Arr, 

Single Line Diagram 

r-r t-· s'-o" ;· s" _!_ 

I 
.,:r 
r 
17'-if 

r--------A----------
Elevation 1-1 

D rawi ng PSE-1 02 

Westinghouse Electric Corporation 

�--2'-o" 

Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa.  
Printed i n  USA 

4/0Cu. Ground Loop and 1/0Cu.Tops Buried 6"Below Grade r��-------� 
41'-� 1-·* i f-- - LJ I 

6 I I : I I i I 
I �-20 � ,-------, I 1 25 ' IT I 
-r-1 --�. -- .!:'i"� c1 : , I I I I -1 b I I I I I (2s) : -f04 I I �--'- I 
I I : . I tt-=$J- I 

4'-o" I ·: (13) I LL_+ __ L _ _d I · I 
1-4'-s"-l----g'.o" �4co" -.i 
Anchor Bolt and Grounding Plan 

Tabulation 

69 Kv 46 Kv 34.5 Kv 

A 21 ' -0" 18' -0" 1 5 '-0" 

B 7 ' -0" 6 ' -0 " 5 ' -0" 

c 4 ' - 6" 4 ' -0" 3 ' -6" 

D 1 1  ' -6" 1 0' -0" 8' -6" 

E 5'-0 " 4 ' -0" 3 ' - 0" 
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Westinghouse 

• 
Lists of Material for 69, 46, or 34.5 Kv Straight Column 
Line Dead End Structure per Drawing PSE-1 02CD 

A. 69 Kv on ly: 

Item Req'd Description 

1 .  1 Air break switch, type V-3, 69 Kv, 600 amperes, 3 
pole, single throw, horizontal mou nting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

2. 3 Fuse mounting, type D BA- 1 ,  69 Kv, inverted mount-
ing, with cap and pin insulators 

3. 3 Fuse un it, type DBA-1 , 69 Kv 

4. 3 Lightning arrester, type IVS 

5. 6 Apparatus insulator, 69 Kv stacking unit, 3" bolt 
circle, cap and pin type {2/stack) (stack TR- 1 6) 

6.  Hookstick, 12 feet long 

7. 1 5  Strain  insulator, 1 0 "  diameter, clevis type {5/string) 

8. 3 Terminal lug for % "  I PS copper tube (4B pad) 

9. 6 Terminal lug for % "  I PS copper tube (2B pad) 

1 0. 3 Terminal lug for 1!'4 wire to 250 M C M  copper cable 
(4B pad) 

1 1 .  Terminal lug for 1 /0 copper cable (2B pad) (trans­
former ground) 

1 2. 2 %-1 3 x %" sil icon bronze hexagonal head tap bolt 
1!'4901 - 1  

1 3. 1 1 0 

1 4. 85 

1 5. 

1 6. 1 

1 7. 3 

1 8. 2 

1 9. 3 

20. 6 

21 . 1 60 

22. 3 

23. 3 

Feet of 1 9-.1 055 {4/0) .530" diameter bare copper 
cable 1!'1 3435AL (M H.D. )  

Feet of  7- . 1 228 ( 1  /0) .368 " diameter bare copper 
cable 1!'1 3435AL ( M .H .D.)  

Set of  galvanized steelwork, based on: 
Phase wire 1 000 lbs. l ine pul l  
Static wire 1 000 l bs. l ine pull  

Hookstick container 

Strai n clamp for 1 /0 to 250 M C M  copper or 1 /0 to 
266.8 MCM ACSR cable ( levis) 

Strain  clamp for 1!'6 to 2/0 copper or ACSR cable 
(clevis type) 

Tee connector for % "  IPS copper tube run - bar tap 

Copperweld ground rod, %" diameter x 1 0 feet long 

Feet of %" IPS copper tubing, 8 pieces @ 20 feet long 

Coupler for %" I PS copper tube 

Bus support clamp for % "  I PS copper tubing, 3" bolt 
circle, cap mounting 

24. 3 

25. 6 

26. 3 

27. 1 2  

AD 36-860 Page 9 

Standard Outdoor 

Substation Structures 

Expansion terminal, 1 %-1 2 stud to % " I PS copper tube 

Ground clamp for % "  rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

Parallel clamp for 4/0 and 1 /0 copper cable (ground) 

Ground clamp for !!' 6 to 2!0 copper cable (2 grooves) 

B. 46 Kv structure per d rawing PSE-102, similar to 69 Kv 
except with the followi ng item changes as indicated 
below: 

1 .  1 Air break switch, type V -3, 46 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP manual 

2. 3 

3. 3 

4. 3 

5. 3 

7. 1 2  

1 3. 1 05 

operating mechanism. 

Fuse mounting, type D BA-1 , 46 Kv, inverted mount­
ing, with cap and pin i nsulators 
Fuse un it, type DBA- 1 ,  46 Kv 

Lightning arrester, type IVS 

Apparatus insulator, 46 Kv, 3" bolt circle, cap and 
pin type (TR - 1 3) 

Stra in  insulator, 1 0" diameter, clevis type ( 4/string) 

Feet of 1 9-.1 055 {4/0) .530" diameter bare copper 
cable !!' 1 3435AL ( M . H . D.) 

C. 34.5 Kv structure per d rawing PSE-1 02, similar to 69 Kv 
except with the following item changes as indicated 
below: 

1 .  1 Air break switch, type V-3, 34.5 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP manual 

2. 3 

3. 3 

4. 3 

5. 3 

7. 1 2  

1 3. 1 00 

operating mechanism 

Fuse mounting, type D BA- 1 ,  34.5 Kv, inverted 
mounting, with cap and pin i nsulators 

Fuse unit, type D BA- 1 ,  34.5 Kv 

Lightning arrester, type IVS 

Apparatus insulator, 34.5 Kv, 3" bolt c i rcle, cap and 
pin type (TR - 1 0) 

Strai n  insulator, 1 0" diameter, clevis type {4/string) 

Ft. of 1 9- . 1 055 (4/0) .530 " diameter bare copper 
cable 1!'1 3435AL ( M . H .D.)  

(j) When necessitated b y  shipping sched ule. suitable aluminum cable. tubing, and 
connectors may be substituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1 969/DB www . 
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Standard Outdoor 

Substation Structures 

Straight Colum n  Line Dead End Structure, 1 38 or 11 5 Kv 

� 
21\ 

--, --,�--
1 l A.B. Sw. 

Inc. Line >-------' \ 

h_ B � 
Fy 

I 
� Trans. 

L. Arr. 

PlanViow !Jl SinQio Lino DiaQram 

[ J 1 

A· 

Elevation 1-1 
Drawing PSE-1 03 

i 

Westinghouse Electric Corporation 

I 

Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 

Soctian 2-2 

Tabulation 

1 38 Kv 1 1 5  Kv 

A 36' -0" 30' -0" 

B 1 2 ' -0" 1 0'-0" 

c 8 '-0" 7 '- 0" 

D 20'-0" 1 7 '-0" 
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Westinghouse 

• 
Lists of Material for 1 38 Kv or 1 1 5  Kv Straight Column 
Line Dead End Structure per Drawing PSE-1 03<D 

A. 138 Kv only: 

Item 

1 .  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 0. 

1 1 .  

1 2. 

1 3. 

Req'd 

1 

3 

3 

3 

1 2  

6 

30 

1 

3 

6 

3 

6 

3 

Description 

Air break switch, type V-2, 1 38 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns, and TP 
manual operating mechanism 

Fuse mounting, type D BA-2, 1 38 Kv, inverted 
mounting, with cap and pin insulators 

Fuse un it, type D BA-2, 1 38 Kv 

Lightning arrester, type IVS 

Apparatus i nsulators, 1 38 Kv stacking unit, 5" bolt 
circle, cap and pin type (TR-1 40) (2/stack) 

Apparatus insulators, 1 38 Kv stacking un it, 5" bolt 
circle, cap and pin type (TR-53) (1 /stack) 

Strain  insulators, 1 0 "  diameter, clevis type (1 0/string) 

H ookstick, 1 6  feet long 

Lead guide, 4 feet long 

Bus support spacer, 3%" high, 5" bolt circle 

Terminal lug for 1 "  I PS copper tube (4B pad) 

Terminal lug for 1 "  I PS copper tube (2B pad) 

Terminal lug for iii 4 wire to 250 MCM copper cable 
(4B pad) 

1 4. Terminal lug for 1 /0 copper cable (2B pad} 

1 5. 2 

1 6. 1 65 

1 7. 1 25 

1 8. 

1 9. 1 

20. 3 

%-1 3 x Yo" silicon bronze hexagonal head tap bolt 
iii 4901 -1  

Feet of  1 9-.1 055 (4/0) .530 " diameter bare copper 
cable iii 1 3435AL ( M.H . D.) 

Feet of 7-.1 228 (1 /0) .368 " diameter bare copper 
cable iii 1 3435AL (M.H.D.)  

Set of  galvanized steelwork, based on:  
External phase wire 1 000 lbs. l ine  pu l l  
Static wire 1 000 lbs. l ine pull  

Hookstick container 

Strain clamp for 1 /0 to 250 M C M  copper or 1 /0 to 
266.8 MCM ACSR cable (clevis) 

AD 36-860 Page 1 1  

Standard Outdoor 

Substation Structures 

21 . 2 Strai n  clamp for iii 6 to 2/0 copper or ACSR cable 
(clevis type) 

22. 1 0  

23. 240 

24. 6 

25. 3 

26. 3 

27. 3 

28. 3 

29. 1 0  

30. 3 

31 . 1 7  

Copperweld ground rod, % "  d iameter x 1 0 feet long 

Feet of 1 "  I PS copper tubing, 1 2  pieces @ 20feet long 

Coupler for 1 "  I PS copper tube 

Bus support clamp for 1 "  I PS copper tube, 5" bolt 
circle, cap mounting 

Bus support clamp for 1 11 I PS copper tube, 511 bolt 
circle, pin mounting 

Expansion terminal, 1 %-1 2 stud to 1 11 IPS copper tube 

Tee connector for 1 11 I PS copper tube run -1 /0 
copper cable tap 

Ground clamp for % 11  rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

Parallel clamp for 4/0 and 1 /0 copper cable 

Ground clamp for iii4 to 2/0 copper cable (2 grooves) 

8.115 Kv structure per d rawing PSE-1 03, similar to 138 Kv 
except with the following item changes as indicated 
below: 

1 .  1 

2. 3 

3. 3 

Air break switch, type V-2, 1 1 5  Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

Fuse mounting, type D BA-2, 1 1 5  Kv, inverted mount­
ing, with cap and pin insulators 

Fuse unit, type D BA-2, 1 1 5  Kv 

4. 3 Lightning arrester, type IVS 

5. 1 8  Apparatus insulator, 1 1 5  Kv stacking un it, 5 11  bolt 
circle, cap and pin type (TR- 1 40) (3/stack) 

6. Not used 

7. 24 Strai n  insulators, 1 0 11 diameter, clevis type (8/string) 

1 6. 1 50 Feet of 1 9- .1 055 (4/0) .530 " diameter bare copper 
cable iii13435AL (M.H.D.) 

<D When necessitated by sh ipping schedule, suitable aluminum cable, tubing, and 
connectors may be substituted for above grade electrical connections. 

May, 1968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1 969/DB www . 
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Standard Outdoor 

Substation Structures 

Tapered Column Line Dead End Structure, 69, 46, or 34.5 Kv 

.--
3'-o" 

_L_ 
A.B. Sw. 

lnc.Line � 
Fuse ) 

..___----... __ "v_j 3 � Trans. 
L.Arr. 

Single Line Diagram 
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6�0" 

I s" 
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1� 
I I I I I I I" iT ' 3'-o" 

+r I I 17�71" I 2 
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:I m 
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____ jL_t, -1-------- A-- ------->1 1-2�0" 

E levation 1·1 

Drawing PSE-104 

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 

I 

e1' 
! Trans 

tt. 

i I -� 
s'-o" ___,;_ -- s'-o" -� 

Section 2-2 

Anchor Bolt and Grounding Pion 

Tabulation 

69 Kv 46 Kv 34.5 Kv 

A 21 ' -0" 1 8' -0" 15' -0 '' 
8 7 ' -0" 6' -0 " 5'-0" 

c 4 '- 6 "  4 '-0 "  3 '- 6 " 

D 11 ' - 6 "  1 0' -0" 8'-6" 

5 ' -0" 4 ' -0 "  3 ' -0 "  - ---
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Westinghouse 

• 
Lists of Material for 69, 46, or 34.5 Kv Tapered Column 
Line Dead End Structure per Drawing PSE-104<D 

A. 69 Kv only: 

Item Req'd 

1. 1 

2. 3 

3. 3 

4. 3 

5. 6 

6. 15 

7. 1 

8. 3 

9. 6 

10. 3 

11. 

12. 110 

13. 85 

14. 2 

15. 

16. 1 

17. 3 

18. 2 

19. 3 

20. 6 

21. 160 

22. 3 

23. 3 

Description 

Air break switch, type V-3, 69 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

Fuse mounting, type D BA-1, 69 Kv, i nverted mount­
ing, with cap and pin insulators 

Fuse un it, type D BA-1, 69 Kv 

Lig htning arrester, type IVS 

Apparatus insulators, 69 Kv stacking u nit, 3" bolt 
circle, cap and pin type (2-stack) (stack TR -16) 

Strain insulators, 1 0" diameter, clevis type (5/string) 

H ookstick, 12 feet long 

Terminal lug for % "  I PS copper tubing (4B pad) 

Terminal lug for % "  I PS copper tubing (2B pad) 

Terminal lug for �4 wire to 250 MCM copper cable 
(4B pad) 

Terminal for 1/0 copper cable (2B pad) (transformer 
ground) 

Feet of 19-.1 055 ( 4/0) .530 " diameter bare copper 
cable � 13435AL ( M . H . D.) 

Feet of 7- .1228 (1 /0) .368 " diameter bare copper 
cable � 13435AL (M. H .D.) 

% -13 x Yo silicon bronze hexagonal head tap bolt 
� 4901-1 

Set of galvanized steelwork, based on: 
Phase wire 2000 lbs. l ine pull  
Static wire 1 000 I bs. l ine pull  

Hookstick container 

Strain clamp for 1/0 to 250 MCM copper or 1/0 to 
266.8 MCM ACSR cable (clevis) 

Strain clamp for �6 to 2/0 copper or ACS R cable 
(clevis type) 
Tee connector for %" I PS copper tube run - bar tap 

Copperweld ground rod, % "  diameter x 1 0 feet long 

Feet of % "  I PS copper tubing, 8 pieces @ 20 feet long 

Couplers, % "  I PS copper 

Bus support clamp for % "  I PS copper tube, 3 "  bolt 
circle, cap mounting 

24. 3 

25. 6 

26. 3 

27. 12 

AD 36-860 Page 13 
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Substation Structures 

Expansion terminal, 1 %-12 stud to % "  I PS copper 
tube 

Ground clamp for %" rod to 4/0 and 1/0 copper 
cable (2 grooves) 

Parallel clamp for 4/0 and 1 /0 copper cable (ground) 

Ground clamp for �6 to 2/0 copper cable (2 grooves) 

B. 46 Kv structure per d rawing PSE-1 04, similar to 69 Kv 
except with the fol lowing item changes as indicated 
below: 

1. 

2. 3 

3. 3 

4. 3 

5. 3 

6. 12 

12. 105 

Air break switch, type V-3, 46 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

Fuse mounting, type DBA-1, 46 Kv, inverted mou nt­
ing, with cap and pin insulators 

Fuse unit, type D BA-1, 46 Kv 

Lightning arrester, type IVS 

Apparatus insulators, 46 Kv, 3 "  bolt circle, cap and 
pin type (TR-13) 

Strai n  insulators, 1 0" diameter, clevis type (4/stri ng) 

Feet of 19-.1055 (4/0) .530" diameter bare copper 
cable 

C. 34.5 Kv structure per d rawing PSE-1 04, similar to 69 Kv 
except with the following item changes as indicated 
below: 

1. Air break switch, type V-3, 34.5 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insu lators, arc horns and TP 

2. 3 

3. 3 

4. 3 

5. 3 

6. 12 

12. 100 

manual operating mechanism 

Fuse mounting, type D BA-1, 34.5 Kv, inverted 
mounting, with cap and pin i nsulators 

Fuse u nit, type D BA-1, 34.5 Kv 

Lightning arrester, type IVS 
Apparatus insulators, 34.5 Kv, 3" bolt circle, cap and 
pin type (TR-10) 

Strain  insulators, 1 0" diameter, clevis type ( 4/string) 

Feet of 19-.1055 (4/0) .530 " diameter bare copper 
cable i1113435AL (M.H . D.) 

(j) When necessitated by shipping schedule, suitable aluminum cabl�. tubing. and 
connectors may be substituted for above grade electncal connecttons. 

May, 1968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1969/DB www . 
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Standard Outdoor 

Substation Structures 

Tapered Column Line Dead End Structure, 138 or 115 Kv 
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Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 
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Tabulation 

138 Kv'- 1 1 5  Kv 

A 36' -0'' 30'-0" 

B 1 2 ' -0" 1 0 ' -0" 

c 8'-0" 7 ' -0" 

D 20'-0" 1 7 ' -0" 
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Westinghouse 

• 
Lists of Material for 138 Kv or 1 1 5  Kv Tapered Column 
Line Dead End Structure per Drawing PSE-105<D 

A. 1 38 Kv only: 

Item Req'd Description 

1 .  1 Air break switch, type V-2, 1 38 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

2. 3 Fuse mounting, type D BA-2, 1 38 Kv, vertical mount­
ing, with cap and pin insulators 

3. 3 Fuse unit, type D BA-2, 1 38 Kv 

4. 3 

5. 1 2  

6.  6 

7. 30 

8. 6 

9.  3 

1 0. 3 

1 1 .  6 

1 2. 3 

1 3. 1 

1 4. 2 

1 5. 1 75 

1 6. 1 30 

1 7. 

Lightning arrester, type SVS 

Apparatus insulators, 1 38 Kv stacking un it, 5 "  bolt 
circle, cap and pin type (TR-1 40) (2/stack) 

Apparatus insulators, 1 38 Kv stacking un it, 5" bolt 
circle, cap and pin type (TR- 53) (1 /stack) 

Strain insulators, 1 0 "  diameter, clevis type (1 0/string) 

Bus support spacer, 3% " high, 5" bolt circle 

Lead guide, 4 feet long 

Terminal lug for 1 "  I PS copper tubing (4B pad) 

Terminal lug for 1 " I PS copper tubing (2B pad) 

Terminal lug for !(14 wire to 250 MCM copper cable 
(4B pad) 

Terminal lug for 1 /0 copper cable (2B pad) 

%-1 3 x "%" silicon bronze hexagonal head tap bolt 
!(14901 -1  

Feet of 1 9-.1 055 (4/0) .530 " diameter bare copper 
cable i!i1 3435AL ( M.H. D.) 

Feet of 7 -.1 228 ( 1  /0) .368 " diameter bare copper 
cable i!i1 3435AL ( M . H.D.) 

Set of galvanized steelwork, based on:  
Phase wire 4000 lbs. l ine pull  
Static wire 2000 lbs. l ine pul l  

Hookstick, 24 feet long 

Hookstick container, 25 feet long 

1 8. 

1 9. 

20. 3 Strain clamp, 1 /0 to 250 M C M  copper or 1 /0 to 
266.8 MCM ACSR cable (clevis) 

21 . 2 Strain clamp for !(16 to 2/0 copper or ACSR cable 
(clevis type) 

22. 1 0  

23. 240 

24. 6 

25. 3 

26. 3 

27. 3 

28. 3 

29. 3 

30. 3 

31 . 1 0  

32. 3 

33. 1 6  

AD 36-860 Page 1 5  
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Copperweld ground rod, %" diameter x 1 0 feet long 

Feet of 1 " I PS copper tubing - 1 2  pieces @ 20 feet 
long 

Coupler for 1 "  I PS copper tubing 

Bus support clamp for 1 "  I PS copper tubing, 5" bolt 
circle, cap mounting 

Bus support clamp for 1 " I PS copper tubing, 5" bolt 
circle, pin mounting 

Expansion terminal, 1 Ys-1 2 stud to 1 " I PS copper 
tubing 

Corona Bell  for 1 "  I PS copper tubing 

Tee connector for 1 "  I PS copper tubing run and tap 

Tee connector for 1 "  I PS copper tube run - 1 /0 
copper cable tap 

Ground clamp for %" rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

Parallel clamp for 4/0 and 1 /0 copper cable 

Ground clamp for !(16 to 2/0 copper cable (2 grooves) 

B. 1 1 5  Kv structure per d rawing PSE-1 05, similar to 1 38 Kv 
except with the following item changes as indicated 
below: 

1 .  1 

2. 3 

3. 3 

Air break switch, type V- 2, 1 1 5  Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

Fuse mounting, type D BA-2, 1 1 5  Kv, vertical mount­
ing, with cap and pin insulators 

Fuse unit, type D BA-4, 1 1 5  Kv 

4. 3 Lightning arrester, type SVS 

5. 1 8  Apparatus insulators, 1 1 5  Kv stacking unit, 5 "  bolt 
circle, cap and pin type (TR-1 40) (3/stack) 

6. N ot used 

7. 24 Strain insulators, 1 0" diameter, clevis type (8/string) 

1 5. 1 60 Feet of 1 9-.1 055 ( 4/0) .530 " diameter bare copper 
cable i!i1 3435AL (M.H .D.) 

33. 1 5  Ground clamp for !(16 to 2/0 copper cable ( 2  grooves) 

<D When necessitated by sh i pping schedule. suitable a lum in u m  cable. tubing, and 
connectors may be substituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1966 E, D, C/1 969/DB www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



AD 36-860 Page 1 6  

Standard Outdoor 

Substation Structures 

Li ne Dead End Structure and Distribution Structure with One (1 ) Incoming Line 
Fou r (4) Transformer Bay and Four (4) Feeder Structure (Single Phase Reclosers) 69/1 5, 46/1 5 ro 34.5/1 5 Kv 
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Drawing PSE-1 06 (Continued on D rawing PSE-1 07) 

For list of material see page 1 9. 

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 
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Westinghouse 

• 
Line Dead End Structure and Distribution Structure with One (1 ) Incoming Line 

Standard Outdoor 

Substation Structures 

Fou r (4) Transformer Bay and Four (4)- Feeder Structure, (Single Phase Reclosers) 69/1 5, 46/1 5 or 34.5/1 5 Kv 

4/0 Cu. Ground Loop and 1/0 Cu. Tops Buried s''Below Grade 
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For list of material see page 19. 
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May, 1 968 
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Supersedes AD 36-360 dated June, 1 966 
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Westinghouse 

• 
List of Material for 69/15, 46/15, or 34.5/1 5 Kv Substation 
with Line Dead End and Distribution Structure with Four­
Transformer Bay, and Four-Feeder Structure ( Single Phase 
Reclosers) per Drawings PSE-1 06 and PSE-1 07CD 

A. 69/1 5 Kv o nly: 

Item Req'd Description 

1 .  1 Air break switch, type V-3, 69 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns, and TP 
manual operating mechanism 

2 .  3 DBA-1 fuse mounting, 6 9  Kv, vertical mounting, 
with cap and pin insulators 

3. 3 D BA-1 fuse u nit. 69 Kv 

4. 3 Lightning arrester, type IVS 

5. 1 2  Lightning arrester, type LV 

6. 3 RBO regulator by-pass switch, 1 5  Kv, 400 amperes, 
vertical mounting, with cap and pi n i nsulators 

7.  24 LOX disconnect switch, 1 5  Kv, 200 amperes, vertical 
mounting, channel base 

8. 1 2  LOX cutout, 1 5  Kv, 200 amperes, vertical mounting, 
channel base 

9. 1 5 UT fuse l ink  

1 0. 6 Apparatus insulator, 69 Kv stacking unit, 3 "  bolt 
circle, cap and pin (2/stack) (stack TR - 1 6) 

1 1 .  45 Stra i n  insulators, 1 0 "  diameter clevis type (5/string) 

1 2. 1 Hooksti ck - two-piece 

1 3. 3 Terminal lug for % "  I PS copper tubing (4B pad) 

1 4. 6 Terminal lug for %" I PS copper tubing (2B pad) 

1 5. 1 2  Pieces of 1 /0 solid copper wire, .31 3 "  diameter x 
1 4' - 0 "  long, � 2632-1 

1 6. 3 Terminal lug for �4 wire to 250 M C M  copper cable 
(4B pad) 

1 7 . 76 Terminal lug for �6 wire to 250 M C M  copper cable 
(2B pad) 

1 8. 245 Feet of 1 9- .1 055 (4/0) .530 " d iameter bare copper 
cable � 1 3435AL (M.H .D.)  

1 9. 1 350 Feet of 7- .1 228 ( 1  /0) .368 " diameter bare copper 
cable � 1 3435AL ( M. H . D. )  

20. 50 Feet of 7- .0974 ( � 2) .292 " d iameter bare copper 
cable � 7421 - 1  (S.D.)  

21 . 1 50 Feet of % "  diameter galvanized steel cable � 1 2296-1  

22 .  8 'h-1 3 x Ya "  sil icon bronze hexagonal head tap bolt 
�4901 - 1  

23. Set of galvanized steelwork, based on:  
External phase wire 1 000 lbs.  l ine pul l  
I nternal stra in bus 1 000 lbs .  l ine pul l  
Static wire 1 000 lbs .  l ine pul l  

24. 48 Strain insulators - 1 0 "  d iameter, clevis type (2/string) 

25. 3 Strain clamp for 1 /0 to 250 MCM copper or 1 /0 to 
266.8 MCM ACSR cable (clevis type) 

26. 42 Strain clamp for �6 to 2/0 copper or ACSR cable 
(clevis type) 

27. 3 Tee connector for %" I PS copper tube ru n - copper 
bar tap 

28. 1 2  Copperweld ground rod - % "  diameter x 1 0 feet long 
29. 1 Hookstick container 
30. 1 20 Feet of % "  I PS copper tubing, 6 pieces @ 20 feet long 

AD 36-860 Page 1 9  

Standard Outdoor 

Substation Structures 

31 . 1 2  Apparatus i nsulator, 1 5  Kv, 3 "  bolt circle, cap and 
pi n type (TR-4) 

32. 3 Bus support clamp - %" I PS copper tubing, pin 
mounting 

33. 3 Coupler for % "  I PS copper tubing 

34. 3 Reducer - % "  I PS copper tubing to 1 /0 copper cable 

35. 1 2  Bus support clamp, 1 /0 copper cable, 3" bolt circle 
cap mou nting 

36. 33 Tee connector for 1 /0 copper cable - run and tap 

37. 1 2  Parallel clamp for �2 copper and �4 wire to 4/0 
copper cable 

38. 1 3  Parallel clamp for 4/0 copper and 1 /0 copper cable 
(ground) 

39. 1 2  Ground clamp for %" rod to 4/0 copper and 1 /0 
copper cable (2 grooves) 

40. 65 Ground clamp for �6 to 2/0 copper cable (2 grooves) 

B. 46/1 5 Kv structure per d rawings PSE-1 06 and PSE-1 07, 
similar to 69 Kv except with the fol lowing item cha nges 
as indicated below: 

1 .  Air break switch, type V-3, 46 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin i nsulators, arc horns and TP 
manual operating mechanism 

2. 3 Fuse mounting, type D BA-1 , 46 Kv, vertical mount-
ing, with cap and pin insulators 

3. 3 DBA-1 fuse u nit, 46 Kv 

4. 3 Lightning arrester, type IVS 

1 0. 3 Apparatus insulator, 46 Kv, 3 "  bolt circle, cap and pin 
(TR-1 3) 

1 1 .  36 Strain insulators, 1 0 "  d iameter, clevis type (4/string) 

1 8. 225 Feet of 1 9- . 1 055 (4/0) .530 " diameter bare copper 
cable � 1 3435AL ( M .H . D.) 

1 9  1 200 Feet of 7- .1 228 ( 1  /0) .368" diameter bore copper 
cable � 1 3435AL ( M .H .D.)  

21 . 1 40 Feet of % "  d iameter galvanized steel cable ;ji 1 2296-1 

C. 34.5/1 5 Kv structure per drawi ngs PSE-1 06 and PSE-
1 07, similar to 69 Kv except with the fol lowing item 
changes as indicated below: 

1 .  1 Air break switch, type V -3, 34.5 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

2. 3 D BA-1 fuse mounting, 34.5 Kv, vertical mounting, 
with cap and pin insu lators 

3. 3 D BA- 1 fuse unit, 34.5 Kv 

4. 3 Lightning arrester, type IVS 

1 0. 3 Apparatus insulator, 34.5 Kv, 3" bolt circle, cap and 
pin (TR - 1  0) 

1 1 .  36 Strai n  insu lators, 1 0 "  diameter, clevis type (4/string) 

1 8. 225 Feet of 1 9 - . 1 055 (4/0) .530 " d iameter bare copper 
cable !!i 1 3435AL ( M. H . D . )  

1 9 . 1 200 Feet of 7- . 1 228 ( 1 /0) .368 " d iameter bare copper 
cable !!i 1 3435AL ( M. H . D . )  

21 . 1 40 Feet of % "  diameter galvanized steel cable � 1 2296-1 

(j) When necessitated by shipping schedule. suitable a luminum cable. tub ing.  and 
con nectors may be substituted for  above grade electrical connections. 

May, 1968 
Supersedes AD 36-360 dated June, 1 966 E, D, C/1969/DB www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



AD 36-860 Page 20 

Standard Outdoor 

Substation Structures 

Single Square Bay Line Dead End and Switching Structure, 69, 46, or 34.5 Kv 

s_w. 
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Plan View 

Section 1-1 
Drawing PSE-1 08 

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in  USA 

Inc. Line r 

410 Cu. Ground Loop and 1/0 Cu. Taps Buried 6"Below Grade 
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Anchor Ball and Grounding Plan 

Tabulation 

69 Kv 46 Kv 34.5 K v t(A.B,----.,w. 

J
.....---F� 

-J. - � Trans. I L. A"· 

A 21'-0" 18'-0" 15 '-0"  

8 7 '-0" 6'-0" 5'-0 

c 5'-0" 4'-6" 4'-0 

D 5'-0" 4 '-0" 3 ' - 0  

E 5'- 6" 5'-0" 4' -6"  
F 12'-0" 10'-6" 9 ' - 0 

G 24'-0" 21'-0" 1 8' - 0  
___ L..__ __ 

Inc. Line 
Single Line Diaqram 
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Westinghouse 

• 
Lists of Material for 69, 46, or 34.5 Kv Single Square Bay 
Line Dead End and Switching Structure per Drawing 
PSE-1 08<D 

A. 69 Kv only:  

Item Req'd Description 

1 .  3 Air break switch, type V-3, 69 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual  operating mechanism 

2. 3 

3. 3 

4. 3 

5. 90 

6. 1 

7. 3 

8. 6 

9.  15 

10. 1 

11 . 2 

12. 375 

13. 125 

1 4. 

15. 1 

16. 1 20 

17. 1 8  

1 8. 4 

19. 1 0  

20. 3 

Fuse mounting, type D8A-1 , 69 Kv, vertical mount­
ing with cap and pin insulators 

Fuse unit, type D 8A-1 , 69 Kv 

Lightning arrester, type IVS 

Strain i nsulator, 1 0" diameter, clevis type (5/string) 

H ookstick, 20' -0"  long 

Terminal lug for 1" I PS copper tubing (48 pad) 

Terminal lug for 1 "  I PS copper tubing (28 pad) 

Terminal lug for lff4 to 250 M C M  copper cable 
(48 pad) 

Terminal lug for 1 /0 copper cable (28 pad) 

%-1 3 x Ya silicon bronze hexagonal head tap bolt 
jji4901 -1  

Feet of  1 9-.1 055 ( 4/0) .530 " diameter bare copper 
cable �ii 1 3435AL (M.H .D.) 

Feet of 7- .1 228 ( 1  /0) .368 " diameter bare copper 
cable �ii 1 3435AL ( M . H. D.) 

Set of galvanized steelwork, based on: 
Phase wire 2000 lbs. l ine pull 
Static wire 1 000 lbs. l ine pull 

Hookstick container 

Feet of 1 "  I PS copper tubing, 6 pieces, @ 20'-0" Iong 

Strain clamp for 1 /0 to 250 MCM copper cable or 
1 /0 to 266.8 MCM ACSR cable (clevis) 

Strain clamp for #6 to 2!0 copper cable or ACSR 
cable (clevis type) 

Copperweld ground rod %" diameter x 1 0' -0" long 

Tee connector for 1 " I PS copper tube run to 1 /0 
copper cable tap 

21 . 6 

22. 3 

23. 10 

24. 5 

25. 18 

AD 36-860 Page 21 

Standard Outdoor 

Substation Structures 

Tee connector for 4/0 copper cable run and tap 

Expansion stud connector, 1 %- 1 2  stud to 1 " I PS 
copper tubing 

G round rod clamps for % "  rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

Parallel clamp for 4/0 and 1 /0 copper cable (ground) 

G round clamp for lff6 to 2/0 copper cable (2 grooves) 

B .  46 Kv structure per drawing PSE-1 08, similar to 69 Kv 
except with the fol lowing item changes as ind icated 
bel ow: 

1. 3 

2. 

3. 

4. 

5. 

12. 

3 

3 

3 

72 

350 

Air break switch, type V-3, 46 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

Fuse mounting, type D8A- 1 ,  46 Kv, vertical mount­
ing, with cap and pin insulators 

Fuse unit, type DBA-1 , 46 Kv 

Lightning arrester, type IVS 

Strain insulator, 1 0" diameter, clevis type (4/string) 

Feet of 1 9- . 1 055 (4/0) .530" diameter bare copper 
cable # 13435AL ( M.H .D.)  

C. 34.5 Kv structure per drawing PSE-1 08, similar to 69 Kv 
except with the following item changes as i ndicated 
below: 

1. 3 

2. 3 

3. 3 

4. 3 

5. 72 
12. 325 

Air break switch, type V-3, 34.5 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual  operating mechanism 

Fuse mounting, type D 8A-1 , 34.5 Kv, vertical 
mounting with cap and pin insulators 

Fuse unit, type D BA- 1 ,  34.5 Kv 

Lightning arresters, type IVS 

Strain insulator, 1 0" diameter, clevis type (4/string) 

Feet of 1 9- . 1 055 (4/0} .530 " diameter bare copper 
cable # 1 3435AL ( M.H .D . )  

<D When necessitated b y  shipping schedule, s u i table a luminum cable. tubing. and 
connectors may be substituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 E, D, C/1 969/DB www . 
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Standard Outdoor 

Substation Structures 

Single Square Bay Line Dead End and Switching Structure, 1 38 or 1 1 5  Kv 
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D rawing PSE-1 09 

Section 1-1 

Westinghouse Electric Corporation 

I s.w. 
I 

Switchgear D ivision: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 

4/0 Cu. Ground Loop and 1/0 Cu. Tops Buned 6" Below Grode 
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Inc. line Tabulation 
'I i � •" ' A.B. Sw. Fuse 

A 36'-0 " 30'-0 " 

I ' .'<i.. . � B 1 2 ' -0 " 10 '-0" 
+ - " �  . '"T 'i c 8'-0 " 7'-0" 

) D 10'-0 " 7 '-0" 
"'.,, � Trans. '" L. Arr. E 20'-0 " 17 '-0" 

F 40 '-0 " 34 '-0" 

Inc. Line 
Sinole Line Dia gram 
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Westinghouse 

• 
Lists of Material for 1 38 or 1 1 5  Kv Single Square Bay Line 
Dead End and Switching Structure per Drawing PSE-1 09CD 

A. 1 38 Kv only: 

Item Req'd 

1 .  3 

2. 3 

3. 3 

4. 3 

5. 6 

6. 1 2  

7.  9 

8. 6 

9. 1 80 

1 0. 3 

1 1 .  3 

1 2. 1 5  

1 3. 4 

Description 

Air break switch, type V-2, 1 38 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns, and TP 
manual operating mechanism 

Fuse mounting, type DBA-2, 1 38 Kv vertical mount­
ing with cap and pin i nsulators 

Fuse unit, type D BA-2, 1 38 Kv 

Lightning arrester, type IVS 

Apparatus insulators, 1 38 Kv stacking unit (1 /stack) 
5 "  bolt circle (TR-53), cap and pin type 

Apparatus i nsulators, 1 38 Kv stacking unit (2/stack) 
5 "  bolt circle (TR - 1 40), cap and pin type 

Lead guide ( break end) for copper cable 

Lead g uide ( h inge end) for copper cable 

Strain insulator, 1 0" diameter, clevis type (1 0/string) 

Termi nal lug for % "  I PS copper tubing (48 pad) 

Termi nal  lug for % "  I PS copper tubing (28 pad) 

Terminal  lug for 1 /0 wire to 500 M C M copper cable 
(48 pad) 

Terminal lug for 1 /0 wire to 500 M C M  copper cable 
(28 pad) 

1 4. 6 Spacer, 3%" high, 5 "  bolt circle 

1 5. 375 Feet of 37-.090 (300 " M C M )  .630 " diameter bare 
copper cable # 1 3435AL ( M .H .D. )  

1 6. 285 Feet of 1 9- . 1 055 (4/0) .530 " diameter bare copper 
cable # 1 3435AL ( M.H . D.) 

1 7. 200 Feet of 7 -.1 228 (1 /0) .368 " diameter bare copper 
cable # 1 3425AL ( M .H .D.) 

1 8. 2 %-1 3 x % sil icon bronze hexagonal head tap bolt 
#4901 -1  

1 9. 

20. 

2 1 . 

Set of galvanized steelwork, based on:  
External phase wire 4000 lbs.  l ine pul l  
I nternal strain bus 1 000 lbs. l ine pul l  
Static wire 2000 lbs. l ine pul l  

H ookstick 24'-0" long 

Hookstick container (25' -0" long) 
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Standard Outdoor 

Substation Structures 

22. 1 8  Strain clamp for 4/0 copper to 500 M C M  copper 
cable (clevis type) 

23. 4 Strain clamp for #6 to 2/0 copper or ACS R cable 
(clevis type) 

24. 3 Reducer % "  I PS to 1 /0 - 300 M C M  copper 

25. 1 4  Copperweld ground rod % "  diameter x 1 0' -0"  long 

26. 1 35 Feet of % "  I PS copper tubing, 3 pieces @ 20' -0"  long 
and 3 pieces @ 25' -0" long 

27. 6 Bus support clamp for % " I PS copper tubing 5 "  bolt 
circle, cap mounting 

28. 6 Tee connector for 300 M C M  copper cable run and tap 

29. 3 Tee con nector for 300 M C M  copper cable run - 1 /0 
copper cable tap 

30. 3 Expansion stud connector 1 Ys-1 2 stud to %" I PS 
copper tubing 

31 . 1 4  G round rod clamp for % "  rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

32. 8 Parallel clamp for 4/0 and 1 /0 copper cable run -
1 /0 copper cable tap 

33. 26 G round clamp for #6 to 2/0 copper cable (2  grooves) 

B .  1 1 5  Kv structure per d rawing PSE-1 09, similar to 1 38 Kv 
except with the fol lowing item changes as indicated 
below: 

1 .  3 

2. 

3. 

4. 

5. 

3 

3 

3 

6. 1 8  

9 .  1 44 

Air break switch, type V-2, 1 1 5  Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin i nsulators, arc horns and TP 
manual operating mechanism 

Fuse mounting, type D BA-2, 1 1 5  Kv, vertical mount­
ing with cap a nd pin insulators 

Fuse unit, type DBA-2, 1 1 5  Kv 

Lightning arrester, type IVS 

Not used 

Apparatus insulator, 1 1 5  Kv stacking unit, 5 "  bolt 
circle, cap and pin type (TR - 1 40) (3/stack) 

Stra in  i nsulators, 1 0 "  diameter, clevis type (8/string) 

1 5. 325 Feet of 37-.090 (300 MCM) .630" diameter bare 
copper cable # 1 3435AL ( M .H. D.)  

1 6. 260 Feet of 1 9- .1 055 (4/0) .530 " diameter bare copper 
cable # 1 3435AL ( M . H . D.) 

CD When necessitated by shipping schedule. suitable a luminum cable,  tubing,  and 
connectors may be su bstituted for  above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E. D. C/1 969/DB www . 
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Standard Outdoor 

Substation Structures 

Double Square Bay Line Dead End and Switchi ng Structure. 69, 46, or 34.5 Kv 

- o r -o - r  - E -
s.w. 

i 
8 

s.w. 

· 3'-o"l .!-. +- - - � -- 1e '-o" 
Plan View 

Drawing PSE-1 1 0  ( Co ntinued on D rawing PSE-1 1 1 )  

Lists of Material for 69, 46, or 34.5 Kv Double Square Bay 
Line Dead End and Switching Structure per Drawings 
PSE-1 1 0  and PSE-1 1 1 <D  

A .  6 9  Kv o nly: 

Item Req'd Description 

1 .  5 Air break switch, type V-3, 69 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 

2. 6 

3. 6 

4. 6 

5. 1 50 

6. 6 

7.  1 2  

8. 24 

9.  2 

1 0. 

manual operating mechanism 

Fuse mounting, type D 8A- 1 ,  69 Kv, vertical mount­
ing with cap and pin i nsulators 

Fuse unit, type D 8A-1 , 69 Kv 

Lightning arrester, type IVS 

Strai n  insulators, 1 0 11  diameter, clevis type {5/string) 

Terminal lug for 1 11 I PS copper tube (4B pad) 

Terminal lug for 1 11 I PS copper tube (28 pad) 

Terminal lug for jji4 to 250 MCM copper cable 
(48 pad) 

Terminal lug for 1 /0 copper cable (28 pad) 

H ookstick, 20' -011  long 

Westinghouse Electric Corporation 

�J 

Inc. Line >---.-----'""'----+--! _..,., � � 
+ ) A.B.Sw. 

Inc. Line :::--,......--_..;.• � \.___.. �- � 
A.B. Sw. Fus� 

J- Trans. 
L. Arr. 

SinQie Line OiaQram 

Tabulation 
��· 

69 Kv· 46 Kv 34.5 Kv 

A 21 ' ·0" 1 8'-0" 1 5' -0" 

8 7'-0" 6' -0" 5 ' -0" 

c 5' -0" 4 ' -6" 4 '-0" 
D 5 ' -0" 4'-0" 3 ' -0" 
E 7 '-0"  6 ' -6"  6 ' -0" 
F 24' -0" 21 ' -0" 1 8' -0" 

G 1 2 '-0 '' 1 0'-6" 9 '-0" 

1 1 .  650 Feet of 1 9- . 1 055 (4/0) .530 11 diameter bare copper 
cable jji 1 3435AL ( M . H . D.)  

1 2. 250 Feet of 7-.1 288 ( 1 /0) .36811 diameter bare copper 
cable jji 1 3435AL (M.H .D.)  

1 3. 4 %-1 3 x "% silicon bronze hexagonal head tap bolt 
jji4901 -1  

1 4. 

1 5. 30 

1 6. 3 

1 7. 1 8  

1 8. 1 2  

1 9. 240 

20. 1 

Set of galvanized steelwork, based on: 
Internal stra in bus 1 000 lbs. l ine pul l  
Phase wire, 2,000 lbs.  l ine pul l  
Static wire, 2,000 lbs.  l ine pul l  

Strain clamp 1 /0 to 250 MCM copper or 1 /0 to 
266.8 MCM ACSR (clevis) 

Strai n  clamp for iii 6 to 2/0 copper or ACSR cable 
(clevis type) 

Tee connector for 250 M C M - jji4 wire run and tap 

Copperweld ground rod %11 diameter x 1 0'-011 long 

Feet of 1 11 I PS copper tubing, 1 2  pieces @20' -011 long 

H ookstick container 

<D When necessitated by shipping schedule. suitable a lu minum cable. tubing. and 
connectors may be substituted for above grade electrical connections. 

Continued 

Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 
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Westinghouse 

• 
Lists of Material for 1 38 or 1 1 5  Kv Single Square Bay Line 
Dead End and Switching Structure per Drawing PSE - 1 09CD 

A. 1 38 Kv only: 

Item Req'd Description 

1 .  3 Air break switch, type V-2, 1 38 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns, and TP 
manual operating mechanism 

2. 3 

3.  3 

4. 3 

5. 6 

6. 1 2  

7. 9 

8. 6 

9.  1 80 

1 0. 3 

1 1 .  3 

1 2. 1 5  

1 3. 4 

1 4. 6 

1 5. 375 

1 6. 285 

1 7. 200 

1 8. 2 

1 9. 

20. 

21 . 

Fuse mounting, type DBA-2, 1 38 Kv vertical mount­
ing with cap and pin i nsulators 

Fuse unit, type D BA-2, 1 38 Kv 

Lightning arrester, type IVS 

Apparatus i nsulators, 1 38 Kv stacking un it (1  /stack) 
5 "  bolt circle (TR-53), cap and pin type 

Apparatus insulators, 1 38 Kv stacking unit {2/stack) 
5" bolt circle (TR-1 40), cap and pin type 

Lead gu ide (break end) for copper cable 

Lead guide (h inge end) for copper cable 

Stra in i nsulator, 1 0" diameter, clevis type (1  0/string) 

Terminal lug for % "  I PS copper tubing (48 pad) 

Terminal lug for %" I PS copper tubing (2B pad) 

Terminal lug for 1 /0 wire to 500 M C M  copper cable 
(48 pad) 

Terminal lug for 1 /0 wire to 500 MCM copper cable 
(28 pad) 

Spacer, 3 % "  high, 5" bolt circle 

Feet of 37- .090 (300 " M C M )  .630 " diameter bare 
copper cable � 1 3435AL ( M .H . D.) 

Feet of 1 9- .1  055 ( 4/0) .530" diameter bare copper 
cable � 1 3435AL ( M . H . D.) 

Feet of 7- .1 228 (1  /0) .368" d iameter bare copper 
cable � 1 3425AL ( M.H .D.)  

%-1 3 x Ys sil icon bronze hexagonal head tap bolt 
�4901 -1  

Set of  galvanized steelwork, based on :  
External phase wire 4000 lbs .  l ine pu l l  
Internal strain  bus  1 000 lbs. l i ne  pu l l  
Static wire 2000 lbs. l ine pu l l  

Hookstick 24'-0" long 

H ookstick container (25' -0"  long) 

22. 1 8  

23. 4 

24. 3 

25. 1 4  

26. 1 35 

27. 6 

28. 6 

29. 3 

30. 3 

31 . 1 4  

32. 8 

33. 26 

AD 36-860 Page 23 

Standard Outdoor 

Substation Structures 

Strai n  clamp for 4/0 copper to 500 M C M  copper 
cable (clevis type) 

Strain  clamp for �6 to 2/0 copper or ACSR cable 
(clevis type) 

Reducer % "  I PS to 1 /0 - 300 M C M  copper 

Copperweld ground rod %" diameter X 1 o· -0"  long 

Feet of % "  I PS copper tubing, 3 pieces @ 20' -0"  long 
and 3 pieces @ 25' -0" long 

Bus support clamp for % " I PS copper tubing 5" bolt 
circle, cap mounting 

Tee connector for 300 M C M  copper cable run and tap 

Tee connector for 300 M C M  copper cable run - 1 /0 
copper cable tap 

Expansion stud connector 1 Ys-1 2 stud to %" I PS 
copper tubing 

Ground rod clamp for % "  rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

Paral lel  clamp for 4/0 and 1 /0 copper cable run -
1 /0 copper cable tap 

Ground clamp for �6 to 2/0 copper cable (2 grooves) 

B .  1 1 5  Kv structure per drawing PSE-1 09, similar to 1 38 Kv 
except with the fol lowing item changes as ind icated 
below: 

1 .  3 Air break switch, type V-2, 1 1 5  Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 

2. 3 

3. 3 

4. 3 

5. 

6. 1 8  

9.  1 44 
1 5. 325 

1 6. 260 

manual operating mechanism 

Fuse mounting, type DBA-2, 1 1 5  Kv, vertical mount­
ing with cap and pin insu lators 

Fuse unit, type DBA- 2, 1 1 5  Kv 

Lightning arrester, type IVS 

Not used 

Apparatus insulator, 1 1 5  Kv stacking un it, 5" bolt 
circle, cap and pin type {TR -1 40) {3/stack) 

Strai n  insulators, 1 0" d iameter, clevis type {8/string) 

Feet of 37-.090 (300 M C M )  .630 " d iameter bare 
copper cable � 1 3435AL ( M . H . D.)  

Feet of 1 9- .1  055 ( 4/0) . 530 " d iameter bare copper 
cable � 1 3435AL ( M .H .D. )  

CD When necessitated by shi pping schedule. suitable a luminum cable. tubing. and 
connectors may be substituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 E, D, C/1 969/D B  www . 
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Standard Outdoor 

Substation Structures 

Double Square Bay Line Dead End and Switchi ng Structure, 69, 46, or 34.5 Kv 

!· -E--r o T -o - r - � E 

i 
8 

��l ----- -- A - --- 1s'-o" - -

Plan View 
Drawing PS E-1 1 0  ( Continued on D rawing PSE-1 1 1 )  

Lists of Material for 69, 46, or 34.5 Kv Double Square Bay 
Line Dead End and Switching Structure per Drawings 
PSE-1 1 0  and PSE-1 1 1 <D  

A .  69 Kv only: 

Item Req'd Description 

1 .  5 Air break switch, type V-3, 69 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 

2. 6 

3. 6 

4. 6 

5. 1 50 

6. 6 

7. 1 2  

8. 24 

manual operating mechanism 

Fuse mounting, type D8A-1 , 69 Kv, vertical mount­
i ng with cap and pin insulators 

Fuse un it, type D 8A- 1 ,  69 Kv 

Lightning arrester, type IVS 

Strain insulators, 1 0" diameter, clevis type (5/string) 

Terminal lug for 1 "  I PS copper tube (48 pad) 

Terminal lug for 1 "  I PS copper tube (28 pad) 

Terminal  lug for jji4 to 250 M C M  copper cable 
(48 pad) 

1 1 .  650 

1 2. 250 

1 3. 4 

1 4. 

1 5. 30 

1 6. 3 

1 7 . 1 8  

1 8. 1 2  

1 9. 240 

20. 1 

lnc.Line >---_L-.-

� 

__.., 

X
:"-� .. � 

1 
Inc. Line >--�----"'�-+-_....,�� j 

A.B. Sw. Fuse � 
J Trans. 

L. Arr, 
SinQie Line OiaCJram 

Tabulation 

6 9 Kv· 46 Kv 34.5 Kv 

A 21 '-0 " 18 '-0 " 1 5 '-0 " 
B 7'-0 " 6'-0 " 5 '-0 " 
c 5 '-0 " 4 ' -6" 4 '-0 " 
D 5 '-0 " 4 '-0 " 3' -0 " 

7 '-0'' 6 '-6 " 6 ' -0 " 
F 24 ' -0'' 2 1 '-0 " 18 '-0 " 
G 1 2 '-0 '' 10'-6 " 9 '-0 " 
- ·- - - ·--·· 

Feet of 1 9-.1 055 ( 4/0) .530 " diameter bare copper 
cable jji 1 3435AL ( M. H .D.)  

Feet of  7- .1288 ( 1  /0)  .368 " diameter bare copper 
cable jji 1 3435AL ( M . H . D.) 

Y.- 1 3  x Ya sil icon bronze hexagonal head tap bolt 
jji4901 - 1  

Set o f  galvanized steelwork, based on: 
Internal strain bus 1 000 lbs.  l ine pul l  
Phase wire, 2,000 lbs.  l ine pul l  
Static wire, 2,000 l bs. l ine pul l  

Strain clamp 1 /0 to 250 MCM copper or 1 /0 to 
266.8 M C M  ACSR (clevis) 

Strain clamp for jji6 to 2/0 copper or ACSR cable 
(clevis type) 

Tee connector for 250 M C M - jji4 wire run and tap 

Copperweld ground rod %" diameter x 1 0' - 0 "  long 

Feet of 1 " I PS copper tubing, 1 2  pieces @20' -0" long 

Hookstick container 
9. 2 

1 0. 

Termi nal  lug for 1 /0 copper cable (28 pad) 

H ookstick, 20' -0" long 
<D When necessitated by shipping schedule. suitable a luminum cable, tubing. and 

connectors may be substituted for above grade electrical connections. 

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 
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AD 36-860 Page 25 

Standard Outdoor 

Substation Structures 

Double Square Bay Line Dead End and Switchi ng Structure, 69, 46, or 34.5 Kv 

@--l I 

6" 
Section I· I 

D rawing PSE-1 1 1  (Conti nued from Drawing PS E-1 1 0)<D 

Item Req'd Description 
Continued 

2 1 .  6 

22. 9 

Expansion stud connectors 1 Ys- 1 2  stud to 1 "  I PS 
copper 

Parallel clamp for 4/0 and 1 /0 copper cable (ground) 

23. 1 2  Ground rod clamp for % "  rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

24. 32 Ground clamp for �6 to 2!0 copper cable (2 grooves) 

B. 46 Kv structure per drawings PS E-1 1 0  and PSE-1 1 1 ,  
similar to 69 Kv except with the fol lowing item changes 
as indicated below: 

1 .  5 Air break switch, type V-3, 46 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 

2. 6 Fuse mounting, type D BA- 1 ,  46 Kv, vertical mount­
ing with cap and pin insulators 

3. 6 Fuse u nit, type D BA- 1 ,  46 Kv 

4. 6 Lightning arrester, type IVS 

5. 1 20 

1 1 .  600 

4/0 Cu. Ground Loop and 1/0 Cu. Tops Buried 6"Below Grade 
,- a- - �-r -- - - u 4'-6" I I 

F 

I � 
-- - - -

Anchor Bolt and GroundinQ Plan 

Strain  insulators, 1 0 "  diameter, clevis type ( 4/string) 

Feet of 1 9-.1 055 (4/0) .530 " d iameter bare copper 
cable � 1 3435AL ( M . H . D.) 

C. 34.5 Kv structure per drawings PS E-1 1 0  and PSE-1 1 1 ,  
similar to 69 Kv except with the fol lowing item changes 
as indicated below: 

1 .  5 Air break switch, type V-3, 34.5 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin i nsulators, arc horns and TP 
manual operating mechanism 

2. 6 Fuse mounting, type D BA- 1 ,  34.5 Kv, vertical 
mounting with cap and pin insulators 

3. 6 Fuse un it, type D BA-1 , 34.5 Kv 

4. 6 Lightning arrester, type IVS 

5. 1 20 Strai n  insulators, 1 0 "  diameter, clevis type (4/string) 

1 1 .  550 Feet of 1 9- .1 055 (4/0) .530 " diameter bare copper 
cable � 1 3435AL ( M.H .D.) 

(j) When necessitated by shipping schedule. suitable aluminum cable. tu bing, and 
con nectors may be substituted for above grade electrical connections. 

May, 1968 
Supersedes AD 36-360 dated June, 1 966 E, D, C/1 969/D B www . 
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Standard Outdoor 

Substation Structures 

Double Square Bay Line Dead End and Switching Structure, 1 38 or 1 1 5  Kv 

J 
l 
l 

S.W. I� 
- r-·e'-o -r-e-o -r--� 

[ 

Plan View 

Lists of Material for 1 38 or 1 1 5  Kv Double Square Bay Line 
Dead End and Switching Structure per Drawings PSE-1 1 2  
and PSE-1 1 3CD 

A. 1 38 Kv only: 

Item Req'd 
1 '  5 

2. 6 

3. 6 
4. 6 
5. 300 
6. 1 2  

7. 24 

8. 4 

9. 1 5  
1 0. 9 

Description 
Air break switch, type V-2, 1 38 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP 
manual operating mechanism 
Fuse mounting, type D8A-2, 1 38 Kv, vertical 
mounting 
Fuse unit, type D 8A-2, 1 38 Kv 
Lightning arrester, type IVS 
Strain insulators, 1 0" diameter, clevis type (1  0/string) 
Apparatus i nsulators, 1 38 Kv stacking un it, 5 "  bolt 
circle, (1 /stack), cap and pin type (TR-53) 
Apparatus i nsulators, 1 38 Kv stacking unit, 5" bolt 
circle, (2/stack), cap and pin type (TR - 1 40) 
V.,-1 3 x Ys sil icon bronze hexagonal head tap bolt 
4901 - 1  
Lead guide (break end) for copper cable 
Lead guide (h inge end) for copper cable 

Westinghouse Electric Corporation 

Inc. Line >---r-___.. >---+----�� � j A.B Sw. 

>-----r---"'-' 
1 �"� _ _J, lnc. Line) J A.B� � 

J. Tws. 
L. Arr, 

Single Line Diac;:ram 

Tabulation 

1 38 Kv· 1 1 5  Kv 

A 36 ' - 0" 30' -0 " 

B 1 2 '-0" 1 0 ' -0"  

c 8 ' -0" 7 ' -0" 

D 1 2 ' -0" 9 ' -0 ' 

E 40' -0" 34' -0" 

F 20 ' -0" 1 7 ' -0 '' 

Drawing PSE-1 1 2  (Continued o n  Drawing PSE-1 1 3) 

1 1 .  6 
1 2. 6 
1 3. 24 

1 4. 8 

1 5. 1 2  
1 6. 775 

1 7. 375 

1 8. 425 

1 9. 

20. 30 

21 . 3 

Terminal lug for % "  I PS copper tubing (48 pad) 
Terminal lug for %" I PS copper tubing (28 pad) 
Terminal lug for 1 /0 wire to 500 M C M  copper cable 
(48 pad) 
Terminal lug for 1 /0 wire to 500 M C M  copper cable 
(28 pad) 
Spacer 3 % "  high, 5" bolt circle 
Feet of 37-.090 (300 M C M )  .630 " diameter bare 
copper cable !!1 1 3435AL ( M.H.D.) 
Feet of 1 9- .1 055 (4/0} .530 " diameter bare copper 
cable i!i 1 3435AL ( M.H .D.)  
Feet of 7- .1 228 (1  /0} .368 " diameter bare copper 
cable i!i 1 3435AL ( M . H . D. )  
Set of  galvanized steelwork, based on :  

I nternal  phase wire 1 000 lbs. l ine pul l  
External  phase wire 2000 lbs. l ine pul l  
Static wire 1 000 lbs. l ine  pul l  

Strain clamp for 4/0 copper to 500 MCM copper 
cable (clevis type) 
Stra in clamp for !!16 to 2/0 copper or ACSR cable 
(clevis type) 

CD When necessitated by shipping schedule. suitable a luminum cable. tubing, and 
connectors may be su bstituted for above grade electrical connections. 

Switchgear Division:  Power Switching Equipment, East Pittsburgh, Pa. 
Printed In USA www . 
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Westinghouse 

• 
Double Square Bay Line Dead End and Switchin g  Structure, 
1 38 or 1 1 5  Kv<D 

1 
15'-o" 

AD 36-860 Page 27 

Standard Outdoor 

Substation Structures 

6" 1B'-o"---+-1o'-o" -� · 

Section 1-1 
D rawing PSE-1 1 3  (Conti nued from D rawing PSE-1 1 2)<D 

Item Req'd Description 
Continued 

22. 6 Tee con.1ector for 1 /0 wire to 500 MCM copper 
cable run - 11'6 wire to 2/0 copper cable tap 

23. 6 Reducer % "  I PS to 1 /0 - 300 M C M  copper cable 

24. 1 8  Copperweld ground rod % "  diameter x 1 0' -0" long 

25. Hookstick 24'-0" long 

26. Hookstick container (25' -0 " long) 

27. 270 Feet of %" I PS copper tubing, 6 pieces @ 20' -0"  long 
and 6 pieces @ 25' -0" long 

28. 1 2  Bus support clamp for % "  I PS copper tubing 5 "  bolt 
circle, cap mounting 

29. 6 Expansion stud connector 1 %- 1 2 stud to % "  I PS 
copper tubing 

30. 1 2  Tee connector for 300 MCM copper cable run and tap 

31 . 1 5  Paral lel clamp for 4/0 and 1 /0 copper cable 

32. 1 8  Ground rod clamp for % "  rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

33. 45 Ground clamp for II' 6 to 2/0 copper cable (2 grooves) 

B. 1 1 5  Kv structure per drawings PSE-1 1 2  and PSE-1 1 3, 
similar to 1 38 Kv except with the fol lowing item 
changes as indicated below: 

1 .  5 

2. 6 

3. 6 
4. 6 
5. 240 
6.  
7. 36 

1 6. 725 

1 7. 335 

1 8. 400 

Air break switch, type V-2, 1 1 5  Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin i nsulators, arc horns and TP 
manual operating mechanism 
Fuse mounting. type D BA-2, 1 1 5  Kv, vertical mount­
ing with cap and pin insulators 
Fuse unit, type D BA-2, 1 1 5  Kv 
Lightning arrester, type IVS 
Strain insulators, 1 0" diameter, clevis type {8/string) 
Not used 
Apparatus insulators, 1 1 5  Kv stacking unit, 5 "  bolt 
circle, cap and pin type (TR-1 40) {3/stack) 
Feet of 37-.090 (300 MCM) .630 " diameter bare 
copper cable !1' 1 3435AL ( M .H .D.) 
Feet of 1 9- .1 055 {4/0) .530 " diameter bare copper 
cable !1'1 3435AL (M.H  D.) 
Feet of 7- . 1 228 { 1 /0) .368 " diameter bare copper 
cable !1'1 3435AL ( M . H . D.) 

<D When necessitated by shipping schedule. suitable aluminum cable. tubing, nnd 
connectors may be substituted for above grade electrical connections. 

M ay, 1 968 
Supersedes AD 36-360 dated June, 1 966 E, D, C/1969/DB www . 
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AD 36-860 Page 28 

Standard Outdoor 

Substation Structures 

S u bstation With Combined Line Dead End Structure, 
Transformer Bay, and Four (4) Feeder Structure, 69/1 5, 46/1 5, or  34.5/1 5 Kv 

F 

�- �--- 14'6" - ­

Section 1-1 

Section 3-3 

Elevation 2-2 

Drawing PSE-1 1 4  

Westinghouse Electric Corporation 
Switchgear Division:  Power Switching Equi pment, East Pittsburgh, Pa. 
Printed i n  USA 

4/0 Cu. Ground Loop and 1/0 Cu. Tops Buried s"Below Grade 

p- -- - - - - -ro- - - - - --r - -o �  

1 1 - � I I 4co" I 1 · !-L I 
: -tr�� �

-

--
��. - � -

-�lr - : -l --L _ _  _) I I I ' "  

l ��� i ·_t.� F�-7r ---J-, t I , , 
•- - , I i I 6-0 
I i . I I 1 26'-o" b I Cf_� - q -1  
I ! Trans 1 ' I I i 4--J 

I I 
s'-o" 

I 1 -r +- ---1 I I l- � - -+ 
I 33 I 18 -4 -+ �-� , Recloser I , ;;r- -1 , 1 � [@ �� I 1 't 1 I 4'-o" � - - -_ �� -=l-�7co"� - L-� 
I ' " ' " .., ' " I  i--� 5 - 0 .,...------ 14 -6 -- -- +4-6 ., 

Anchor Bolt and Groundinq Plan 

Sinqle Line Oioqram 
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Westinghouse 

• 
List of Material for 69/1 5, 46/15, or 34.5/1 5 Kv Compact 
Substation with Combined Line Dead End Structure, 
Transformer Bay, and Four (4) Feeder Structure per Draw­
ing PSE-1 1 4<D 

A. 69 Kv only: 

Item Req'd Description 

1 ,  1 Air break switch, type V-3, 69 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin i nsulators. arc horns and TP 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 0. 

1 1 .  

1 2. 

1 3. 

1 4. 

1 5. 

1 6. 

1 7. 

1 8. 

1 9. 

20. 

21 . 

22. 

23. 

24. 

3 

3 

3 

1 2  

1 2  

1 5  

24 

1 2  

1 5  

1 

3 

3 

3 

76 

1 50 

475 

60 

20 

2 

manual operating mechanism 

D BA-1 fuse mounting, 69 Kv, vertical mounting, 
with cap and pin insulators 

D BA-1 fuse unit, 69 Kv 

Lightning arrester, type IVS 

Lightning arrester, type LV 

LOX fused cutout switch (channel mounted) 

UT fuse l ink (for item 6) 

LOX cutout switch (channel mounted) 

Apparatus insulator, 1 5  Kv, 311 bolt circle, cap and 
pin type (TR-4) 

Strain insulator, 1 0 11 d iameter, clevis type (5/string) 

H ookstick, 20 feet long (2 pieces) 

Not used 

Terminal lug for % 11  I PS copper tube (4B pad) 

Terminal lug for %11 I PS copper tube (2B pad) 

Terminal lug for !!14 wire to 250 MCM copper cable 
(4B pad) 

Terminal lug for !!16 wire to 250 M C M  copper cable 
(2B pad) 

Feet of 1 9-.1 055 ( 4/0) .530 11 d iameter bare copper 
cable !!1 1 3435AL ( M . H .D.) 

Feet of 7-.1 228 (1 /0) .368 11 diameter bare copper 
cable !!1 1 3435AL ( M .H.D. )  

Feet of  7- .0974 ( !!12)  .292 11 diameter bare copper 
cable !!17421 -1  (S.D.)  

Pieces of .375 11  diameter bare copper wire (2/0) 1 4  
feet long !!1 2632-1 

Y:z- 1 3  x Ya 11 sil icon bronze hexagonal head tap bolt 
!!14901 -1  

Set of  galvanized steelwork, based on: 
Phase wire 1 500 lbs. line pul l  
Static wire 1 000 lbs. l ine pul l  
I nternal strain bus 1 000 lbs. l ine pull  
Feeder l ines 1 000 lbs. l ine pul l  
LV. neutral 1 000 lbs. l ine pul l  

36 Strain insulator, 611 d iameter, clevis type (2/stri ng) 

3 Strain  clamp for 1 /0 to 250 MCM copper or 1 /0 to 
266.8 MCM ACSR cable (clevis type) 

25. 24 

26. 3 

27. 8 
28. 

29. 84 

30. 3 
31 . 33 

32. 1 2  
33. 9 

34. 8 

35. 43 

36. 6 
37. 1 2  

A D  36-860 Page 29 

Standard Outdoor 

Substation Structures 

Strain clamp for !!16 to 2/0 copper or ACS R cable 
(clevis type) 

Tee con nector for %11 I PS copper tube run to copper 
bar tap 

Copperweld ground rod, %11 d iameter x 1 0 feet long 
Hookstick container 

Feet of %11 I PS copper tubing, 3 pieces @ 1 6  feet 
long and 3 pieces @ 1 2  feet long 

Coupler for %11 I PS copper tube 

Tee connector for 1 /0 copper cable run - 1 /0 copper 
cable and 2/0 copper wire tap 

Parallel clamp for !!14 wire to 4/0 copper cable 
Parallel clamp for 4/0 copper and 1 /0 copper cable 
(ground) 

Ground clamp for %11 rod to 4/0 copper and 1 /0 
copper cable (2 grooves) 

Ground clamp for !!16 to 2/0 copper cable (2 grooves) 

Stud connector for 1 Ys-1 2 stud to 1 /0 copper cable 

Bus support clamp for 2/0 copper wire, 311 bolt 
circle, cap mounting 

B .  46/1 5 Kv structure per d rawing PSE-1 1 4, similar to 69 
Kv except with the fol lowing item changes as indicated 
below: 

1 .  Air break switch, type V-3, 46 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP man­
ual operating mechanism 

2 3 D BA-1 fuse mounting, 46 Kv, vertical mounting, 
with cap and pin insulators 

3. 3 DBA-1 fuse un it, 46 Kv 

4. 3 Lightning arrester, type IVS 

1 0. 1 2  Strain insulator, 1 011  diameter, clevis type ( 4/string) 

C. 34.5/1 5 Kv structure per drawing PSE-1 1 4, similar to 69 
Kv except with the fol lowing item changes as indicated 
below: 

1 .  1 

2. 3 

3. 3 

Air break switch, type V-3, 34.5 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP man­
ual operating mechanism 

DBA-1 fuse mounting, 34.5 Kv, vertical mounting, 
with cap and pin insulators 

DBA-1 fuse un it, 34.5 Kv 

4. 3 Lightning arrester, type IVS 

1 0. 1 2  Strain insulator. 1 0 11  diameter, clevis type (4/string) 

(]) When necessitated by shipping schedule, suitable aluminum cable, tubing, and 
connectors may be substituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 E, D, C/1 969/DB www . 
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Standard Outdoor 

Substation Structures 

Air B reak and D isconnect Switch Racks, Various Kv 

A -�---

Figurel 

r----- A ---r---- A ------1 

6" 

Figure 2 

Drawing P S E - 1 1 5  

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equi pment, East Pittsburgh, Pa. 
Printed in USA 

Anchor Bolt Plan 

D isconnect Spacing 

Kv A B c Fig. No.  
----- ----- -

34.5 
46 

69 

1 1 5  

1 38 

1 61 

3 '-0" 

4 ' -0" 

5 ' -0" 

7'-0" 

8' -0" 1 2 '-0" 

9 ' -0" 1 4 ' -0" 

Air Break Spacing 

Kv A 
----

34.5 5 ' -0" 

46 6 ' -0" 

69 7 '-0" 

1 1 5  1 0' -0" 

1 38 1 2' -0" 

1 61 1 4 ' -0" 

B 
--- -

1 4' -0" 

1 6 ' -0" 

22' -0" 

Note : Height of either type 

stand can be changed 

i n  2'0" increments 

Anchor Bolt Plan 

3' -0" 2 
4'-0" 2 
4' -0" 2 
6'-0" 2 

6 ' -0" 1 and 2 
6'-0" 1 and 2 

C Fig. No. 

3 '-0" 2 
4 ' -0" 2 
4'-0" 2 

6 ' -0" 1 and 2 

1 
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Westinghouse 

• 
Equi pment Mounting Stands, Vario u �  Kv 

Anchor Bolt Pion 

Figure I 
Potential Transformer Stand 

w- -r ljtj- lOr 

t�j----1 
Anchor Bolt Pion 

/ l  s'-9" I 

�_j 
_l__� I , " : s" �2-0 --! 

Figure 2 
Current Transformer Stand 

Drawing PSE-1 1 6  (No  Bi l l  of Material) 

AD 36-860 Page 31 

Standard Outdoor 

Substation Structures 

Note : Height of equ ipment stands 

shown i n  figures 1, 2 and 3 can 

be changed i n  2'0" increments. 

�-2-0 J s" 
Fioure 3 

[ 

Fioura 4 

As Required 

] -t 
s" 

LiohtninQ Arrester Stand Bus Support Pod oslo I 

M ay, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1 969/DB www . 
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Standard Outdoor 

Substation Structures 

Tapered Colu m n  line Dead End Structure with Oil Circuit B reaker, 69, 46 and 34.5 Kv 

.- lr-Jf'F-->'l--++---A---+'--I::r---+-J -� 
3'-o" 

6'-o" J.._ _L 
J 

Plan View 

r-
6�0

" 

t-
6'-o" �n nn ),� \ 'f--c �  -c-

33
'
-s·L - -- -

3
'
-o" : I  

r I 

1 l I 
17'-7f I 

I I 

,), .. 1�0 I 
I 

� · ,.-'--'-, ...., <t. ,......., ,...__...., 
6" � �0 o --------1 1--2'o" 

Elevation 1-1 

Dra wing PSE-117 

Westinghouse Electric Corporation 

Inc. line 

) 

A.8.Sw1tch Transformer 

1 '�J __ j 
+ L� l 

L. Arr. 
D1sc. D1sc. 
Sw. Sw. 

SinQie Line Oiaqrom 

Section 2-2 

Switchgear D ivision:  Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 

4/0 Cu. Ground Loop and 1/0Cu.Tops Buned 6
"

8e!ow Grode rr-� - - - - - ----rr-, - - - - - -,, 
I 10 13 1 4'-o" : P•oos. - � 1 
I I I ®,_ I E 

! -f+ t==t,� +t--+1 \ 1 1  � �� \_j5'-o" 
L _  - L - - - - �- -�-L- -� 
�4'-o" ---F F 4'-o"� 18 

25 
Anchor Bolt and Groundino Plan 

Tabulation 
- ·  ----·-- 1---·· ---- · -- -· 

69 Kv 46 Kv 34.5 Kv 

A 7' - 0 "' 6 ' -0" 5 ' - 0" 
B 4' - 6" 5 ' -6" 5 ' -0"  

c 5 ' -0"  4' - 0 "  3 ' -0" 

D 1 0 ' - 6" 1 0 ' -6" 9 ' - 0 "  

1 3 ' -0"  1 0' -0"  9 ' - 0 "  

1 1  ' -6"' 1 1  ' -6" 1 0 ' -0" - --- - -- --
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Westinghouse 

• 
List of Material for 69, 46 or 34.5 Kv Line Dead End Struc­
ture with Oil Circuit Breaker per Drawing PSE-1 1 7(!) 

A. 69 Kv only: 

Item Req'd 
1 .  1 

2. 6 

3 .  3 

4. 6 

5. 1 5  

6 .  1 

7. 3 

8. 3 

9.  3 

1 0. 1 0  

1 1 .  225 

1 2. 1 25 

Description 
Air break switch, type V-3, 69 Kv, 600 amperes, 3 
pole single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP manual 
operating mechanism 

Disconnect switch, type LCO, 69 Kv, 600 amperes, 
1 pole single throw, vertical mounting, complete 
with cap and pin insulators 

Lightning arrester, type IVS 

Apparatus insulator, 69 Kv stacking unit, 3" bolt 
circle, cap and pin style (stack TR- 1 6) (2/stack) 

Strain  insulator, 1 0" d iameter, clevis type (5/string) 

Hookstick, 20 feet long (2- piece) 

Terminal lug for 1 "  I PS copper tubing (4B pad) 

Terminal lug for 1 "  I PS copper tubing (2B pad) 

Terminal lug for iii 4 solid to 250 M C M  copper cable 
(4B pad) 

Terminal lug for 4/0 copper and 1 /0 copper cable 
(2B pad) 

Feet of 1 9- .1 055 (4/0) .530" bare copper cable, 
iii 1 3435AL ( M . H . D.)  

Feet of 7- . 1 228 (1 /0) .368" bare copper cable, 
# 1 3435AL ( M.H. D.)  

1 3. 2 %-1 3 x Ys" sil icon bronze hexagon head tap bolt 
# 4901 -1  

1 4. Set of galvanized steelwork, based on: 

1 5. 1 

1 6 .  3 

1 7. 2 

1 8. 6 

1 9. 6 

20. 1 20 

Phase wire, 2,000 l bs. l ine pull  
Static wire, 1 ,000 lbs. l ine pull  

Hookstick container 

Strain clamp, 1 /0 to 250 M C M  copper cable or 1 /0 
to 266.8 M C M  ACSR cable (clevis type) 

Strain  clamp, iii 6 to 2/0 copper or ACSR cable 
(clevis type) 

Copperweld ground rod, %" d iameter x 1 0' -0" long 

Tee connector, iii 4 solid to 250 MCM copper cable, 
run and tap 

Feet of %" Sl  PS copper tubi ng, 6 pieces at 20' -0" 
long 

AD 36-860 Page 33 

Standard Outdoor 

Substation Structures 

21 . 3 Bus su pport clamp for 1 "  I PS copper tube, 3" bolt 
circle, cap mounting 

22. 3 Coupler for 1 "  I PS copper tube 

23. 3 Tee connector for 1 "  I PS copper tube, run and tap 

24. 3 Expansion terminal for 1 Ys-1 2 stud to 1 "  I PS copper 
tube 

25. 6 Ground clamp for %" rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

26. 1 2  Ground clamp for iii 6 to 2/0 copper cable (2 grooves) 

27. 4 Parallel clamp for 4/0 and 1 /0 copper cable (ground) 

B. 46 Kv structure per d rawing PSE-1 1 7, similar to 69 Kv 
except with the following item changes as i n dicated 
below: 

1 .  Air break switch, type V -3, 46 Kv, 600 amperes, 3 
pole single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP manual 
operating mechanism 

2. 6 Disconnect switch, type LCO, 46 Kv, 600 amperes, 
1 pole single throw, vertical mounting, complete with 
cap and pin insulators 

3. 3 Lightning arrester, type IVS 

4. 3 Apparatus i nsulator, 46 Kv, 3" bolt circle, cap and 
pin style (TR -1 3) 

5. 1 2  Strain insulator, 1 0" d iameter, clevis type (4/string) 

C. 34.5 Kv structure per drawing PSE-1 1 7, similar to 69 Kv 
except with the following item changes as i n dicated 
below: 

1 .  1 

2. 6 

Air break switch, type V-2, 34.5 Kv, 600 amperes, 3 
pole single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP manual 
operating mechanism 

Disconnect switch, type LCO, 34.5 Kv, 600 amperes, 
1 pole single throw, vertical mounting, complete with 
cap and pin insulators 

3.  3 Lightning arrester, type IVS 

4. 3 Apparatus insulator, 34.5 Kv, 3" bolt circle, cap and 
pin style (TR-1 0) 

5. 1 2  Strain insulator, 1 0" diameter, clevis type ( 4/string) 

(j) When necessitated by shipping schedule, suitable aluminum cable. tubing. and 
connectors may be su bstituted for above grade electrical connections. 

May. 1 968 
Supersedes AD 36-360, dated June, 1 966 E, D, C/1969/DB www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



AD 36-860 Page 34 

Standard Outdoor 

Substation Structures 

Tapered Column Line Dead End Structure with Oi l  Circuit B reaker. 1 38 and 1 1 5  Kv 

k-----P--tl---+f------{j---:-:------t:}-� l 
1" 
_j 

Plan View 

��---c -c ----�� 

Tra nsformer A.B. Sw1lch Inc. Line � j 
���� '�--,-� l LAJ 

L. Arr. D•sc. Disc. 
Sw. Sw. 

Stnole Lint Diooram 

Elevation 1-1 Section 2-2 

Drawing PSE-1 1 8  

Westinghouse Electric Corporation 
Switchgear Division :  Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 

4/0 Cu. Ground Loop ond 1/0Cu. Taps Ouned 6"
Below Grode 

r-- ---1�-- �i,.�:, @ � 'l.o" 
I . - -
I 1 I , 
p-- -;-:-, 0-1 I ,-- · -1 E I �  I , -Il l 
I . l : ' I i � - . ' I ' 
I ---- - "- -- -
I ' · , �--•-f· _ __ 1 ' 1-f 
b -� 4 ' 

� 1' , , I ? 
I I ' I - -- - ·· - -

-<t. •"· __L � 

hc<i _; ,_,=! ;�!-.��� H 
Anchor Bolt and Groundino Plan 

Tabulation 

1 38 Kv 1 1 5  Kv 

A 1 2 ' -0" 1 0 ' -0" 

B 8 ' -0" 7 ' -0" 

c 1 8' -0" 1 5' -0" 

D 1 9' -0" 1 7 ' -0" 

E 21 ' -0" 1 8 ' -0" -- -----
--
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Westinghouse 

• 
List of Material for 1 38 Kv, 1 1 5  Kv Line Dead End Structure 
with Oil Circuit Breaker per Drawing PSE-1 1 8CD 

A. 1 38 Kv only : 

Item Req'd Description 

1 .  1 Air break switch, type V-2, 1 38 Kv, 600 amperes, 3 
pole single throw, horizontal mounting, complete 
with cap and pin i nsulators, arc horns and TP manual 

2.  

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

1 0. 

1 1 .  

1 2. 

2 

3 

operating mechanism 

Disconnect switch, type V-2, 1 38 Kv, 600 amperes, 
3 pole single throw, vertical mounting, complete 
with cap and pin insulators and TP manual operati ng 
mechanism 

Lightning arrester, type IVS 

6 Apparatus insulator, 1 38 Kv stacking unit, 5" bolt 
circle, cap and pin style (TR -1 40) (2/stack) 

3 Apparatus insulator, 1 38 Kv stacking unit, 5" bolt 
circle, cap and pin style (TR- 53) (1  /stack) 

30 Strain i nsulator, 1 0" diameter, clevis type (1 0/string) 

3 

3 

6 

1 2  

1 00 

B us support spacer, 3%'' high, 5" bolt circle 

Lead guide, 4' -0" long 

Terminal lug for 1 "  I PS copper tubing (4B pad) 

Terminal lug for 1 /0 solid to 500 M C M  copper cable 
(4B pad) 

Terminal lug for 1 /0 copper cable (2B pad) 

Feet of 37-.090 (300 MCM)  .630" bare copper cable, 
# 1 3435AL ( M .H.D. )  

1 3. 300 Feet of 1 9-.1 055 ( 4/0} .530" bare copper cable, 
# 1 3435AL ( M . H . D.) 

1 4. 1 25 Feet of 7- . 1 228 (1 /0} .368" bare copper cable, 
# 1 3435AL ( M . H .D.)  

1 5. 2 %-1 3 x Ya" sil icon bronze hexagon head tap bolt 
1(0 4901 - 1  

1 6. 

1 7. 3 

Set of galvanized steelwork, based on: 
Phase wire, 4,000 lbs. l ine pull 
Static wire, 2,000 lbs. l ine pull  

Stra in clamp for 4/0 to 500 MCM copper cable 
(clevis type) 

1 8. 2 

1 9. 1 2  

20. 6 

21 . 1 56 

22. 3 

23. 3 

24. 3 

25. 3 

26. 1 2  

27. 1 7  

28. 4 
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Strain clamp for # 6 to 2/0 copper or ACSR cable 
(clevis type) 

Copperweld ground rod, %" d iameter x 1 0' -0" long 

Tee connector for 1 /0 solid to 500 M C M  copper 
cable, run and tap 

Feet of 1 "  S I PS copper tubing, 6 pieces at 20'-0'' 
and 3 pieces at 1 2' -0" l ong 

Bus support clamp for 1 "  I PS copper tube, 5" bolt 
circle, cap mounting 

Coupler for 1 "  I PS copper tube 

Tee connector for 1 "  I PS copper tube, run and tap 

Expansion terminal for 1 %-1 2 stud to 1 "  I PS copper 
tube 

Ground clamp for %" rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

Ground clamp for # 6 to 2/0 copper cable (2 grooves) 

Parallel clamp for 4/0 and 1 /0 copper cable (ground) 

B .  1 1 5  Kv structure per d rawing PSE-1 1 8, similar to 1 38 Kv 
except with the follow i ng item changes as ind icated 
below: 

1 .  Air break switch, type V-2, 1 1 5  Kv, 600 amperes, 3 
pole single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP manual 
operating mechanism 

2. 2 Disconnect switch, type V-2, 1 1 5  Kv, 600 amperes, 
3 pole single throw, vertical mounting, complete 
with cap and pin insulators and TP manual operating 
mechanism 

3. 3 Lightning arrester, type IVS 

4. 9 Apparatus insulator, 1 1 5  Kv stacking unit, 5" bolt 
circle, cap and pin style (TR - 1 40) (3/stack) 

5. Not used 

6. 24 Strain insulator, 1 0" d iameter, clevis type (8/string) 

1 3. 275 Feet of 1 9- . 1 055 (4/0} .530" bare copper cable, 
!fi 1 3435AL ( M.H. D.) 

CD When necessitated by shipping schedule, suitable a luminum cable. tubing. and 
connectors may be substituted for above grade electncal connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 E. 0, C/1969/DB www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



AD 36-860 Page 36 

Standard Outdoor 

Substation Structures 

D ouble Square Bay Line D ead End Structure and Switching Structure with Oi l  Circu it Brea kers 69, 46 and 34. 5 Kv 

Section H 

4/0 Cu. Ground Loop and 1/0 Cu. Tops Buried s''Below Grad� 

4
'-�. � -�1'@ -- - - , -- -- -- -- - - -1- -

: - -- - - -- ----� 
��J t T ---- -- - - -lt� ! 1 : ff- r) 

1 I r f -�ir - - �,-- r- --��� 
l ! �1- 1- fO.C Bt�

- --�rr-
- - - i 20 : 

ll �,r e � J I 
-

r 
f i 1J - - � - - - - ��� j 
F : 4 1 � I -1 I 
I i . I I 
hc:Ur _ _ _ _  - -- -1� i� l  

4·rL�i � _ _ _ _ - -� _ _ __ -�L� - --�-+� �4' 6'�- M - 1 
19'-6"--- -!..� 

Anchor Bolt and GroundinQ Plan 

Tabulation 

69 Kv 46 Kv 
>---r-"--G--/ ----r � "'----1 -· ---- -1- ----

J. J O.C.B. 

Oisc.Sw. 
Inc line - --"- �6�-��� >------r Disc. Disc. A.B. Sw. F�e J -J.. Sw. Sw. 

Transformer 

l. Arr. 

Sin91e Line Diaqram 

Drawing PSE-1 1 9  

Westinghouse Electric Corporation 

A 27'- 0" 

B 6 ' - 0" 

c 6 ' -0" 

D 1 1  ' -0" 

E 7 ' -0" 

F 1 2 ' ·0" 

G 5' -0" 

H 9 ' -6" 

J 5 ' -6" 

K 1 7'- 0" 

L 1 3'-0" 

M 30'-0" 

Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 

21 ' -0" 

5 ' -0" 

5 ' -6" 

8 ' -0" 

6 ' -0" 

1 0 ' -6" 

4 ' -0" 

6 ' -6" 

4' -6" 

1 3 ' -0" 

1 1 ' -0" 

24' -0" 

Plan Vitw 

Section 2-2 

34.5 Kv f---· -
21 ' -0" 

4 ' -0" 

6 ' -6" 

9 ' -0" 

7 ' -0" 

1 0' -6" 

3 ' -0" 

7 ' - 6" 

5' -6 " 

1 3 '·0" 

1 1 ' -0" 

24'-0" 

.........,. 
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Westinghouse 

• 
List of Material for 69, 46, or 34.5 Kv Double Square Bay 
Line Dead End and Switching Structure with Oil  Circuit­
Breakers per Drawing PSE-1 1 9CD 

A. 69 Kv only: 

Item Req'd Description 

1 .  2 Air break switch, type V-3, 69 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, complete 
with cap and pin i nsulators, arc horns and TP manual 
operating mechanism 

2.  6 Disconnect switch, s ide break type RL-2, 69 Kv, 
600 amperes, 3 pole, single throw, vertical mounting, 
complete with cap and pin insulators and TP 
manual operating mechanism 

3. 6 Fuse mou nting, type D8A- 1 ,  69 Kv, vertical mount-
ing with cap and pin i nsulators 

4. 6 Fuse unit, type D8A- 1 ,  69 Kv 

5. 6 Lightning arrester, type IVS 

6. 1 50 Strain  insulator, 1 0" diameter, clevis type (5/string) 

7. Hookstick, 20 feet long (2-section type) 

8. Hookstick container 

9. 

1 0. 800 

1 1 .  300 

1 2 . 4 

1 3. 30 

1 4 . 3 

1 5. 1 2  
1 6. 240 

1 7. 6 

1 8. 1 2  

1 9. 42 

20. 2 

21 . 1 8  

Set of galvanized steelwork, based on: 
Internal strain  bus, 1 ,000 lbs. l ine pull  
Phase wire, 2,000 lbs. l ine pul l  
Static wire, 2,000 lbs.  l ine pul l  

Feet of 1 9- . 1  055 ( 4/0) .530" diameter bare copper 
cable !i0 1 3435AL ( M . H .D.)  

Feet of 7- . 1 228 ( 1  /0) .368" diameter bare copper 
cable If' 1 3435AL ( M . H .D.)  

'h-1 3 x Ys" sil icon bronze hexagonal head tap bolt 
!10 4901 - 1  

Stra in clamp for 1 /0 to 250 M C M  copper o r  1 /0 to 
266.8 MCM ACSR cable (clevis type) 

Strai n  clamp for If' 6 to 2/0 copper or ACSR cable 
(clevis type) 

Copperweld ground rod, %" diameter x 1 0' - 0" long 

Feet of 1 "  I PS copper tubing, 1 2  pieces at 20' -0" 
long 

Terminal lug for 1 "  I PS copper tubing (48 pad ) 

Terminal lug for 1 "  I PS copper tubing (28 pad) 

Terminal lug for !10 4  to 250 MCM copper cable 
(48 pad) 

Terminal lug for 1 /0 co pper cable (28 pad) 

Tee connector for If' 4 solid wire to 250 MCM copper 
cable, run and tap 
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22. 6 Expansion connector for 1 Ys-1 2 stud to 1 "  I PS 
copper tube 

23. 1 1  Parallel clamp for 4/0 and 1 /0 copper cable (ground) 

24. 1 2  Ground clamp for %" rod to 4/0 and 1 /0 copper 
cable (2 grooves) 

25. 43 Ground clamp for !10 6  to 2/0 copper cable to flat 
(2 grooves) 

B. 46 Kv per structure d rawing PS E-1 1 9, s im i lar to 69 Kv 
except with the followin g  item changes as indicated 
below: 

1 .  2 Air break switch, type V-3, 46 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP manual 
operating mechanism 

2. 6 Discon nect switch, side break type R L-2, 46 Kv, 600 
am peres, 3 pole, single throw, vertical mounting, 
complete with cap and pin i nsulators a nd TP manual 
operating mechanism 

3. 6 Fuse mounting, type D BA- 1 ,  46 Kv, vertical mou nt­
ing with cap and pin insulators 

4. 6 Fuse unit, type D BA- 1 ,  46 Kv 

5. 6 

6. 1 20 

1 0. 750 

Lightning arrester, type IVS 

Stra in insulator, 1 0" diameter, clevis type ( 4/string) 

Feet of 1 9- . 1 055 (4/0) .530" diameter bare copper 
cable !i0 1 3435AL ( M . H .D.)  

C. 34.5 Kv structure per d rawi ng PSE-1 1 9, similar to 69 Kv 
except with the fol lowi ng item changes as i ndicated 
below: 

1 .  2 

2. 6 

3.  6 

4. 6 

5. 6 

6.  1 20 

1 0. 700 

Air break switch, type V-3, 34.5 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, com plete 
with cap and pin insulators, arc horns and TP manual 
operating mechanism 

Disconnect switch, side break type R L-2, 34.5 Kv, 600 
a m peres, 3 pole, single throw, vertical mou nting, 
complete with cap and pin insulators and TP manual 
operating mechanism 

Fuse mounting, type DBA- 1 ,  34.5 Kv, vertical mount­
ing with cap and pin i nsulators 

Fuse unit, type D BA- 1 ,  34.5 Kv 

Lightning arrester, type IVS 

Stra in  i nsulator 1 0" diameter, clevis type (4/string) 

Feet of 1 9- .1 055 (40) .530" diameter bare copper 
cable !i0 1 3435AL ( M.H .D  

CD When necessitated b y  shipping schedule. suitable aluminum cable. tubing. and 
connectors may be s u bstituted for above grade electrical connections. 

May, 1 968 
Supersedes A D  36-360 dated June, 1 966 
E, D, C/1 969/D B  www . 
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Standard Outdoor 

Substation Structures 

Line Dead End and Distribution Structure with Three ( 3) Incoming Lines, Four (4) Transformer Bay, and Four (4) Feeder 
Structure (Single Phase Reclosers), 69/1 5, 46/1 5 and 34.5/1 5 Kv 

1 '-.6' 

. ' 

.) - '_-/ I 
i: 1' 6" 1  

l L k-. -.. -... � - ·-L �--- __jL__ __ 

,· � I -- 8 ---:...:::_-----: 

-.---==�==?----------��?--C=�==�==�====��· 
6" ---l----M--.,..-- M --'---

- N -
Section H 

D rawing P S E - 1 20 ( Contin ued on D rawing P S E- 1 21 )  

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 
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Westinghouse 

• 
Standard Outdoor 

Substation Structures 

Line Dead End and Distribution Structure with Three (3) Incoming Lines, Four (4) Transformer Bay, and Four (4) Feeder 
Structure (Single Phase Reclosers) 69/1 5, 46/1 5 and 34.5/1 5 Kv 

O ! tt  ) 

4/0 Cu. Ground Loop and 1/QCu. Tops Bur1ed 6"Below Grode -_ -- -r - '1 �- - - -- - --u -- � --- - - -r - - - o- r - - - - -- - - - --- ----q �T I I i ®  I I I I 

I :.--® I I : I 
I : : : : I 

n I u _� : -- :�-- - - - - ; -r� -----�� -J�v 
I I

I : I ! I �3- 1M E�� l --ekReg,loto•s , I 23-o ' 

I 
+ - LfJ - - fT�;;- �� :<;· , � � 

- ' I ' jl I ®-f UJ 316 : U ' U  ��':_tn ! --- - ; - - - � i : 4't * l_ 
tJ- 02 _ -·�=� · �  , ; r_� -. ::.__ :, �-+= �: .:Jf _ _  ,. , �i�j '{ 

SW�-P � Q 
-t-- Q - J ��SW 21 ' � ' " �;.r1 - ij . T )}_ : t-"i �0, 

� f ' L !U lt� 
_
1�-i l 

0 l l _ � o t o � A -- L 

sw l I s w  

Section 3-3 

E levation 4·4 

Anchor B o l t  and Ground1n9 P l a n  

Feeder Number 1 

Inc L•ne t.{; 
Number ! l l !1� A.B. s�. �-w.. 

Trans. Reg. u
la to

.

r � - .IT Number 2 8 , __ p#___ Feeder 

>- 4o��;jt-;y·:�s �w. � "" 
lnc. L•ne 4. - J  \ _ y-( _ '--o-/ Number 2 

L. Arr, L{L}-- T � l Feeder Regulator r -------e., l Number 3 1 Fused _t { Reclpser 
. 

Inc. Lme Cutoul Number 3 f � D1sc. Sw. 
F--to L.Arr. 

Feeder 
Number4 

Slnfille Line Oiafi!ram 

D rawing P S E-1 21 ( Conti n u ed f rom D rawing P S E- 1 20 )  

May, 1 968 

Tabulation 

69 Kv 

A 21 ' - 0" 

B 27 ' -0 " 

c 7 ' -0 " 

D 5 '�0" 

2 ' -6" 

F 2 ' - 6" 

G 3 ' - 0" 

H 1 2 ' - 0" 

J 6" 

K 1 0 " 

L 24'-0" 

M 1 0 ' -0" 

N 96 ' -0 " 

p 5 ' -0 " 

Q 7 ' - 0 '' 

R 8' - 0" 

s 4' - 6" 

T 24 ' - 0" 

u 4 ' - 6 " 

v G ' - 0" 

w 1 02 ' -0 ' 

1 8 ' -0" 

21 ' -0" 

6 ' -6" 

4 ' -0" 

2 ' -0"  

2 ' -3 " 

2 ' -6" 

1 0 ' -6" 

9" 

3 ' -6" 

1 8 ' - 0" 

8 ' - 0" 

84 ' - 0" 

4 ' -6" 

6 ' - 0" 

4 ' -6" 

4 ' -9 " 

21 ' -0 ' 

5 ' -3 " 

4 ' -0 " 

90' - 0" 

Supersedes AD 36-360 dated June, 1 966 
E, D, C/1969/DB 

1 5 ' -0 " 

1 8 ' - 0" 

6 ' -0"  

3 ' - 0 "  

1 ' -6 " 

2 ' - 0" 

2 ' - 0" 

9 ' -0" 

1 ' - 0" 

6 ' -0 " 

1 5 ' -0 " 

8 ' - 0 " 

81 ' -0" 

4 ' - 0" 

5 ' �0" 

4 ' -0" 

G ' - 0" 

1 8' -U" 

0 ' -0 ' 

4 ' - 0 "  

87 ' - 0" 
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Westinghouse 

• 
List of M aterial for 69/1 5, 46/1 5, or 34.5/1 5 Kv Substation 
with Dead End Structure and D istribution Structure for 
Three (3) I ncoming Lines, Fou r (4) Transformer Bay, and 
Four (4) Feeder Structure, (Single Phase Reclosers) per 
Drawings PSE-1 20 and PSE-1 21 <D 

A. 69/1 5 Kv o nly: 

Item Req'd Descri ption 

1 .  4 Air break switch, type V-3, 69 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, com plete 
with cap and pin insulators, arc horns and TP man-
ual operating mechanism 

2. 3 Fuse mounting, type D BA- 1 ,  69 Kv, vertical mount-
ing with cap and pin insulators 

3. 3 Fuse unit, type D BA- 1 ,  69 Kv 
4. 3 Lightning arrester, type IVS 
5. 1 2  Lightning arrester, type LV 
6. 3 Regulator by- pass switch, type R B O, 1 5  Kv, 400 

amperes, vertical mounting with cap and pin in-
sulators 

7. 24 Disconnect switch, type LOX, 1 5  Kv, 200 amperes, 
vertical mounting with channel base 

8. 1 2  Fused cutout, type LOX, 1 5  Kv, 200 amperes, vertical 
mounting with channel base 

9. 1 5  Fuse l ink, type UT 
1 0. 6 Apparatus insulator, 69 Kv stacking unit, 3" bolt 

circle, cap and pin type (2/stack) (Stack TR-1 6) 
1 1 .  1 2  Apparatus insulator, 1 5  Kv, 3" bolt circle, cap and pin 

type (TR-4) 
1 2. 1 83 Strain i nsulator, 1 0" diameter, clevis type (5 and 

2/stri ng) 
1 3. 3 Terminal lug for %" I PS copper tubing (4B pad) 
1 4. 6 Terminal lug for %" I PS copper tubing (2B pad) 
1 5. 21 Terminal lug for fJ 4 copper wire to 250 MCM copper 

cable (4B pad) 
1 6. 88 Terminal lug for fJ 6 copper wire to 250 M C M  copper 

cable (2B pad) 
1 7. 295 Feet of 1 9- .1  055 ( 4/0) .530" diameter bare copper 

cable fJ 1 3435AL ( M . H . D.) 
1 8. 1 425 Feet of 7-.1 228 (1 /0) .368" diameter bare copper 

cable fJ 1 3435AL ( M . H . D.) 
1 9. 1 2  Pieces of 1 /0 solid copper wire, .31 3" diameter x 

1 4' -0" long, fJ 2632-1  
20. 50 Feet of 7 - .0974 ( fJ 2) .292" diameter bare copper 

cable # 7421 - 1  (S.D.) 
21 . 21 0 Feet of %" galvanized steel cable fJ 1 2296-1 
22. 8 Y:.-1 3 x %" sil icon bronze, hexagonal head tap bolt 

jlj 4901 - 1  
23. Set of galvanized steelwork, based on: 

HV phase wires, 2,000 lbs. l i ne pull 
Static wire, 1 ,000 lbs. l ine pull 
Internal  stra in bus, 1 ,000 lbs. l ine pull 
Feeder l i nes, 1 ,000 lbs. l ine pull 
LV neutral, 1 ,000 lbs. l ine pull 

24. 9 Strain clamp for 1 /0 to 250 M C M  copper or 1 /0 to 
266.8 M C M  ACSR cable (clevis type) 

25. 62 Strain clamp for fJ 6 to 2/0 copper or ACSR cable 
(clevis type) 

26. 1 4  Copperweld ground rod, %" diameter X 1 0' -0" long 
27. 1 Hookstick, 20 feet long (1 section 1 2' -0" long, 1 

section 8' -0" long) 
28. Hookstick container, 5%" diameter x 1 3' -0" long 

29. 1 20 

30. 3 

31 . 1 2  

32. 3 
33. 3 
34. 39 
35. 1 2  

36. 3 

37. 1 2  

38. 1 5  
39. 1 4  

40. 82 
41 . 1 2  

AD 36-860 Page 41 

Standard Outdoor 

Substation Structures 

Feet of %" I PS copper tubing, 6 pieces at 20' -0" 
long 
B us support clamp for %" I PS copper tubing, pin 
mounting, 3" bolt circle 
Bus support clam p  for 1 /0 solid copper wire, cap 
mounting, 3" bolt circle 
Coupler for %" I PS copper tubing 
Reducer for %" I PS copper tube to 1 /0 copper cable 
Tee connector for 1 /0 copper cable, run and tap 
Tee connector for 1 /0 copper cable run, 1 /0 solid 
copper wire tap 
Tee connector for %" I PS copper tube run, bar tap, 
2 bolts, N EMA dri l l ing 
Parallel clamp for fJ 2 copper cable and fJ 4 sol id 
copper wire to 4/0 copper cable 
Parallel clamp for 4/0 and 1 /0 copper cable (ground) 
Ground clamp for %" diameter rod to 4/0 and 1 /0 
copper cable (2 grooves) 
Ground clamp for fJ 6 to 2/0 copper cable (2 grooves) 
Stud connector for 1 %- 1 2  stud, fJ 6 to 4/0 copper 
cable 

B. 46/1 5 Kv structu re per d rawings PSE-1 20 and PSE-1 21 , 
s imilar to 69!1 5 Kv except with the following item 
changes as indicated below: 

1 .  4 Air break switch, type V -3, 46 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP man­
ual operating mechanism 

2. 3 Fuse mounting, type DBA-1 , 46 Kv, vertical mount-
ing, with cap and pin insulators 

3 .  3 Fuse unit, type DBA- 1 , 46 Kv 
4. 3 Lightning arrester, type IVS 

1 0. 3 Apparatus insulator, 46 Kv, 3" bolt circle, cap and 
pin type (TR-1 3) 

1 2. 1 56 Strain insulator, 1 0" d iameter, clevis type ( 4 and 
2/string) 

1 7. 265 Feet of 1 9-.1 055 ( 4/0) .530" diameter bare copper 
cable fJ 1 3435AL ( M .H. D.)  

1 8. 1 350 Feet of 7-.1 228 { 1 /0) .368" diameter bare copper 
cable # 1 3435AL ( M . H .D.)  

21 . 1 85 Feet of %" galvanized steel cable # 1 2296-1  

C. 34,5/1 5 Kv structure per  d rawi ngs PS E-1 20 and PSE-
1 21 ,  s imilar to 69/1 5 Kv except with the following item 
changes as indicated below: 

1. 4 Air break switch, type V-3, 34.5 Kv, 600 amperes, 3 
pole, single throw, horizontal mounting, complete 
with cap and pin insulators, arc horns and TP man­
ual operating mechanism 

2. 3 Fuse mounting, type D BA- 1 ,  34.5 Kv, vertical 
mounting, with cap and pin insulators 

3. 3 Fuse unit, type D BA- 1 ,  34.5 Kv 
4. 3 Lightning arrester, type IVS 

1 0. 3 Apparatus i nsulator, 34.5 Kv, 3" bolt circle, cap and 
pin type (TR-1  0) 

1 2. 1 56 Strain insulator, 1 0" diameter, clevis type ( 4 and 
2/string) 

1 7. 260 Feet of 1 9-.1 055 (4/0) .530" diameter bare copper 
cable fJ 1 3435AL ( M. H . D.)  

1 8. 1 325 Feet of 7- .1 228 (1 /0) .368" diameter bare copper 
cable # 1 3435AL ( M . H . D.) 

21 . 1 75 Feet of %" galvanized steel cable fJ 1 2296 -1 

<D When necessitated by shipping schedule, suitable a luminum cable. tubing, and 
connectors may be substituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1969/DB www . 
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Double Square Bay Switching Structure with Oi l  Circuit B reakers, 69, 46 and 34.5 Kv 

l 
.
6·r s.w. s.w. 

6'-o" 

Anchor Bolt and Gtoundinc;J Plan 

Tabulation 
------

69 Kv 

A 1 6 ' - 6" 

B 30 ' - 0 " 

c 7 ' - 0 " 

D 5 ' - 0 "  

5 ' - 0 "  

1 2 ' - 6 " 

G 6 ' - 0 " 

j 1 2 ' - 0 "  

D ra w i n g  P S E- 1 22 

Westinghouse Electric Corporation 

46 Kv 34.5 Kv 
·---- - - ---- --

1 3 ' - 6 '  1 3 ' - 6 " 

24 ' - 0 ' 
24 ' - 0 '' 

6 ' - 0 " 5 ' - 0 "  

4 ' - 6 " 5 '- 6 '' 

4 ' - 0 " ' 3 ' - 0 "  , , 
I : : :� 5 ' - 0 " 4 ' -0 "  

1 0 ' - 6� 1 0 ' - 6 '
-

Switchgear Division: Power Switching Equi pment, East Pittsburgh, Pa. 
Printed i n  USA 

· --t- E · t E t · 

i-----1--- -- --- - B -------+ 
Plan View 

Se,.tcon 2 - 2  

s.w. -- --< 

s.w. -5 

3'-o" 

1 D1sc.Sw. 

¢o.c.s 

D- -/ 1------"' 
l 

Inc. Lme O.C.B. 
>---r-;;;: '-- o---- .. Dtsc. Sw. Disc. Sw. 

j 
Disc.Sw. 

I O.C.B. 
l - "----1 ]--_/ � 

D1sc. Sw. 01sc. Sw. 

L. Arr. � Sinc;�le Line Diagram l L. Arr. 

_ J  
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Westinghouse 

• 
List of M aterial for 69, 46, or 34.5 Kv Double Square Bay 
Switching Structure with Oil  Circuit B reakers per Draw­
ing PSE-1 22<D 

A. 69 Kv only: 

Item Req'd Description 

1 .  1 0 Side break switch type R L-2, 69 Kv, 600 amperes, 
3 pole, single throw, vertical mounted, complete 
with cap and pin insulators and TP operating mech-
an ism 

2. 1 2  Lightning arrester type IVS 

3. 1 80 Strain insulators, 1 0" diameter clevis type {5/string) 

4. 48 Terminal lug for 4/0 copper wire to 250 M C M  
copper cable ( 4 8  pad) 

5. 1 2  Terminal lug for iii 4 to 4/0 ACSR cable (48 pad.)  

6.  900 Feet of 1 9- . 1 055 (4/0) .530" diameter bare copper 
cable iii 1 3435AL ( M . H . D.) 

7. 500 Feet of 7- . 1 228 ( 1  /0) .368" diameter bare copper 
cable iii 1 3435AL ( M .H. D.) 

8.  Set of galvanized steelwork, based on: 
Phase wire, 2,000 lb.  l ine pul l  
Static wire, 1 ,000 lb.  l ine pul l  

9. 1 2  Tee for 4/0 copper cable run and tap 

1 0. 1 2  Tee for 4/0 ACSR run to 1 /0 cu tap 

1 1 .  1 0  Copperweld ground rod %" d iameter x 1 0' -0" long 
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1 2. 1 0 G round rod, clamps, for %" diameter rod to 1 /0 
and 4/0 copper cable (2 grooves) 

1 3. 9 Parallel clamp for 4/0 and 1 /0 copper cable 

1 4. 66 G round clamps for iii 6 to 2!0 copper cable (2 
grooves) 

1 5. 42 Stra in  clamp for 1 /0 to 266 M C M  ACSR (clevis 
type) 

B. 46 Kv structure per d rawing PSE-1 22, similar to 69 Kv 
except with the fol lowing item changes as ind icated 
below: 

1 .  1 0  

2. 

3. 

1 2  

1 44 

Side break switch type R L-2, 46 Kv, 600 amperes, 3 
pole, single throw, vertical mounted, complete with 
cap and pin i nsulators and TP operating mechanism 

Lightni ng arrester, type IVS 

Strain insulators, 1 0" d iameter clevis type {4/string) 

C. 34.5 Kv structure per d rawing PS E-1 22, si milar to 69 
Kv except with the fol lowing item changes as indicated 
below: 

1 .  1 0  

2. 

3. 

1 2  

1 44 

Side break switch type R L-2, 34.5 Kv, 600 amperes, 
3 pole, single throw, vertical mounted, complete 
with cap and pin insulators and TP operating 
mechanism 

Lightning arrester, type IVS 

Strain insulators, 1 0" d iameter clevis type ( 4/strin g) 

(j) When necessitated by shipping schedule. suitable aluminum cable, tubing, and 
connectors may be substituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 E, D, C/1969/DB www . 
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Standard Outdoor 

Substation Structures 

Single Square Bay Switching Structure with Two (2)  Oil Cu rrent B reakers. Discon nect and By- pass Switches, 69, 46 and 
34.5 Kv. 

Plan View 

Tabulation 

69 Kv 46 Kv 34. 5  Kv 

A 7 ' - 0 "  6 ' - 0 "  5 ' - 0 "  

B 1 5 ' - 0 '' 1 3 ' - 6 "  1 3 ' - 6 "  

c 1 6 ' - 6 "  1 5 ' - 0 " 1 5 ' - 0 '' 

D 6 ' - 0 "  5 ' - 0 "  4 ' - 0 "  

E 9 ' - 6 "  9 '- 0 "  1 0' - 0 "  

5 ' - 0 "  4 ' - 0 "  3 ' - 0 "  

4/0 Cu. Ground Loop and 1/0 Cu. Tops Buned 6"Below Grode J;; :- - - - - i � - :e---�-0T �- � � - - - - - (,l: 
r-�--- - m= I - �-� � - : m ® i  I I I I I ' I 

I I I �  : : I  I �p�t- : I � -: ntt .. � 
I A . --t---+--t- .,.-'-t- . 

13 I i I I ! ' I I I I 

I 
A 

+rl -+-- �j 
C 

i� I +� ��: 
I :  T i �®i 
.rf.:t�����Ef _ _  l--���-,±:� 

Anchor Bolt and GroundinQ Plan 

D rawing P S E - 1 23 

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in U SA 

T A 1 

rl I I 

� 
3'-o'� +-- _ 

r 6'-o" 

I �w. 
1of 6'-o" 

L 
T s'-g" 
I t 

3'-o" 
-T 
4'-o" 

--1-
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Westinghouse 

• 
list of M aterial for 69, 46, or 34.5 Kv Single Square Bay 
Switching Structure with Two {2 ) Oil  Circuit B reakers, 
Disconnect and By- pass Switches per Drawing PSE-1 23CD 

A. 69 Kv on ly: 

Item Req'd Description 

1 .  4 Air break switch, type V-3, 69 Kv, 600 amperes, 3 
pole, single throw, horizontal mounted, complete 
with cap and pin insulators, arc horns, and TP oper­
ating mechanism 

2. 8 Side break switch, type RL-2, 69 Kv, 600 amperes, 
3 pole, single throw, vertical mounted, complete 
with cap and pin i nsulators and TP operating mech­
an ism 

3. 

4. 

5. 

1 2  

1 2  

60 

6. 1 20 

7 .  850 

8. 350 

9. 

1 0 . 1 8  

1 1 .  1 2  

1 2. 1 0  

1 3. 1 0  

1 4. 1 4  

Lightning arresters, type IVS 

Terminal  lug for # 4  to 4/0 ACSR cable {4B pad) 

Terminal lug for 4/0 copper wire to 250 M C M  
copper cable ( 4 B  pad ) .  

Stra in insul ator, 1 0 "  diameter clevis type {5/string) 

Feet of 1 9 - .1 055 (4/0) .530" d iameter, bare copper 
cable (S  # 1 3435AL) 

Feet of 7- . 1 228 (1 /0) .368" d iameter, bare copper 
cable ( S # 1 3435AL) 

Set of galvanized steelwork based on:  
Phase wire, 2,000 lbs .  l ine pull 
Static wire, 1 ,000 lbs. l ine pull 

Tee for 4/0 copper cable, run and tap 

Tee for 4/0 ACSR run to 1 /0 copper cable tap 

Copperweld grou nd rod, %" d iameter x 1 0' -0" long 

Ground rod clamps, %" d iameter rod to 1 /0 and 4/0 
copper cable (2  grooves) 

Parallel clamp for 4/0 and 1 /0 copper cable 

1 5. 

1 6 . 

1 7. 

42 

1 2  

32 
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G round clamps for # 6 to 2/0 copper cable ( 2  
grooves) 

Tee for 4/0 ACSR run to 4/0 copper cable tap 

Stra i n  clamp for 1 /0 to 266 M C M  ACSR, clevis type 

B. 46 Kv structure per d rawi ng PSE-1 23, similar to 69 Kv 
except with the following item changes as ind icated 
below: 

1 .  4 

2. 

3. 

6. 

8 

1 2  

96 

Air break switch, type V-3, 46 Kv, 600 amperes, 3 
pole single throw, horizontal mounted, complete 
with cap and pin insulators, arc horns, and TP oper­
ating mechan ism 

Side break switch, type R L2, 46 Kv, 600 amperes, 
3 pole single throw, vertical mou nted, complete 
with cap and pin insu lators, and TP operati ng 
mechan ism 

Lightn ing arrester, type IVS 

Stra i n  insulator, 1 0" d iameter clevis type {4/stri ng) 

C. 34.5 Kv structure per drawing PSE-1 23, similar to 69 Kv 
except with the followi ng item changes as indicated 
below: 

1 .  . 4 

2. 

3. 

6. 

8 

1 2  

96 

Air  breaker switch, type V-3, 34.5 Kv, 600 amperes, 3 
pole, s ingle throw, horizontal mounted, complete 
with cap and pin insulators, arc horns, and TP oper­
ating mechanism 

Side break switch, type RL-2, 34.5 Kv, 600 amperes, 
3 pole, s ingle throw, vertical mounted, complete 
with cap and pin insulators, and TP operati ng 
mechanism 

Lightning arrester, type I VS 

Stra i n  i nsulator 1 0" d iameter clevis type {4/string) 

CD When necessitated by sh ipping schedule. suitable a luminum cable. tubing. a n d  
connectors m a y  be substi tuted f o r  above grade electlical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1 969/DB www . 
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Standard Outdoor 
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Line Dead End and Distribution Structure with One (1 ) Incoming Line, Fou r (4) Transformer Bay and Fou r (4) Feeder 
Structure (3 Phase Reclosers) 69/1 5, 46/1 5 a nd 34.5/1 5 kv 

1 z'-o" 
! I 

! �  

- - - - - A 

Section 1 - 1  

Drawing PSE-1 24(Continued on Drawing PSE-1 25 ) 
Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equi pment, East Pittsburgh, Pa. 
Printed in USA 

1 l_JI 

6'6' 
1 zo'-g" 51 1  

z'-o" 
--- " 

! ! 
I 
s' 

Feeder Number 1 

J::�Lo�::· s .. 
Fuse 

A. t:J. �w. � u�e kegvlotor 

x "'< j .1 By-P�s Sw 
� '--1 - 1 - T  T 

1 ,,;,,_ 'LoJ L.Arr.  \..L) 
h'egul. 

Recloser - /- DISC. Sw. 
Feeder Nurnber 2 

1 ·'· r r-_. 
' ( I 1 L J  

-

Feeder Number 4 
Smote Line Diagram 
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Line Dead End and Distribution Structure with One (1 ) I ncoming Line, Four (4) Transformer Bay and Four (4) Feeder 
Structure (3 Phase Reclosers) 69/1 5, 46/1 5 and 34.5/1 5 Kv 

4/0 Cu. Ground Loop and 1/0 Cu. Tops Buned 6
"

8elow Grode
� 

T - � - - - ·- - - - - - - t - n- - � - - - �--
N I I � 

[ - # t,=-
J 
� - -- - 1 -- -® 
I ® ·---? f-_l p 

-----r- - 1 
, _ __ . 

t-F�+ 
5-o" I � 
L � --� - _ _  ?? - �  

-6·-o"--4- - n'o" - - - 8  
,.....___. -

> l 

> 

> l 
L 
t__ 

M 

Plan V•ew 3-3 

- 8 --

Anchor Bolt and Grounding Pion 

- i 

�-.� L - �  l l __ _ 
_ �-Q_ 6'-o" ------ g'.o" 

D ra w i n g  P S E� 1 25 ( Co n t i n u e d  from D rawi n g  P S E - 1 24 ) 

r 

� - "  
i +- r 

I -

__ _ z;· �-� 
(_ 

1 '-o" 

® f--o} 
r B  

o_ 
' 

14'-o" 

6
'
-o

" 
sw. f 

a" 6'-o" 
t 
l 

s'-nf 

: 
1 7'-o" 

+ t  1 . : � ' 1 • ' � i 

. I  + t 
�rl , 1 

I . .. 
I 1�o 

+ff � L .. 
_d i 

14'-o" 

' " ._j ' ·_p 4-0 "� 1 � 

l ! ' j  o ' 
" i I r ' ' 1  ' _]  ' " bk  \ l: '  

• -o 5J'j !''! l'l __L] �''
_ 

., . . r r ,  - �� 
0 r--�:rr --u:J -

- : ... 1'-6" 1'-3" .... -
- ... - -- · -- 4'-o" - .... 
z'o" 3'-3" 3'-3" z'o" 

Section 5-5 

Tabulation 

A 

B 

c 
D 
E 
F 
G 
H 
j 
K 
L 
M 
N 
p 

69-1 5 Kv 

7 3 ' - 0 "  

1 0 ' - 0 "  

2 1  ' - 0 "  

5 ' - 0 "  

7 ' - 9 "  

3 ' - 3 "  

3 ' -0 "  

2 ' -6"  

1 1  ' - 6 " 

7 ' -0 " 

4 ' - 6 ' 

23 ' - 0 J 4 ' - 0  

7 9 ' - 0  

"-' ' T �, ,_ 

6 7 '  - 0 " 6 7 '  - 0 "  

8 ' - 0 "  8 ' - 0 "  

1 8 ' - 0 " 1 5 ' - 0 "  
4 ' - 0 ' 3 ' - 0 "  

7 ' - 6 " I 7 ' - 6 ' 

2' -6"  1 ' - 6 ' 

2' -6" ' 2 ' -0" 

2 ' - 0 " 1 1 · -6 " 

1 0 ' - 0 "  ' 8 ' - 6 "  

6 · - o ·  1 5 ' - 0 "  

4 ' - 0 "  3' - 6 ' 

2 0 ' - 0 ' 1 7 ' - 0 "  

5 ' - 6 '' 8 ' - 6 " 

7 3 ' - 0 ' 73' - 0 " 

May. 1 968 
Su persedes AD 36-360 dated June, 1 966 
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Westinghouse Electric Corporation 
Switchgear Division:  Power Switching Equipment, East Pittsburgh, Pa, 
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Westinghouse 

• 
List of Material for 69/1 5, 46/1 5, or 34.5/1 5 Kv Substation 

with Line Dead End and Distribution Structure with. One 
(1 ) I ncoming Line, Four (4) Transformer liay, and �•ur 
(4) Feeder Structure (3 Phase Reclosers) per Drawmgs 
PSE-1 24 and PSE-125<D 

A. 69/1 5 Kv only: 
Item Req'd Description 

1 . 1 Air break switch, type V-3, 69 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin insu lators, arc horns, and TP 
manual operating mechanism 

2.  3 D BA-1 fuse mounting, 69 Kv, vertical mounting, 
with cap and pin insulators 

3. 3 D BA- 1 fuse un it, 69 Kv 
4. 3 Lightning arrester, type IVS 
5.  1 2  Lightning arrester, type LV 
6. 3 RBO regulator by-pass switch, 1 5  Kv, 400 amperes, 

vertical mounting, with cap and pin insulators 
7 .  24 LDX disconnect switch, 1 5  Kv, 200 amperes, vertical 

mounting, chan nel base 

8. 1 2  LDX combination disconnect switch and cutout. 
1 5  Kv, 200 amperes, vertical mounting, channel base 

9. 1 5  UT fuse l ink (for LDX) 
1 o. 6 Apparatus insulator, 69 Kv stacking unit, 3" bolt 

circle, cap and pin (2/stack) (stack TR - 1 6) 

1 1 .  45 Strain i nsulators, 1 0" diameter clevis type (5/stri ng) 

1 2. 1 Hookstick - 20 feet long (2- piece) 
1 3. 3 Terminal lug for %" I PS copper tubing (4B pad) 
1 4. 6 Termi nal lug for %" I PS copper tubing (2B pad ) 
1 5. 24 Terminal lug for %" I PS copper tubing (2B pad ) 
1 6 . 3 Terminal lug for iii 4 wire to 250 M C M  copper cable 

(4B pad) 
1 7. 64 Terminal lug for iii 6 wire to 250 M C M  copper cable 

(2B pad ) 
1 8. 245 Feet of 1 9- .1 055 (4/0) .530" diameter bare copper 

cable iii 1 3435AL ( M . H . D.)  
1 9. 1 , 250 Feet of 7- .1 228 (1 /0) .368" diameter bare copper 

cable iii 1 3435AL ( M.H .D . )  
20. 50 Feet of 7- .0974 ( iii 2) .292" diameter bare copper 

cable iii 7421 -1  (S .D.) 

21 . 1 50 Feet of %" diameter galvanized steel cable iii 1 2296- 1  

22. 8 %-1 3 x �" sil icon bronze hexagonal head tap bolt 
iii 4901 - 1  

23. Set of galvanized steelwork, based on: 
External phase wire, 1 ,000 lbs. l ine pull  
I nternal strain  bus, 1 ,000 lbs. l ine pull  
Static wire, 1 ,000 lbs. l ine pull 

24. 48 Strain  insu lators - 6" diameter, clevis type (2/string) 

25. 3 Strai n  clamp for 1 /0 to 250 M C M  copper or 1 /0 to 
266.8 M C M  ACSR cable (clevis type) 

26. 42 Strain  clamp for iii 6 to 2/0 copper or ACSR cable 
(clevis type) 

27. 3 Tee connector for %" I PS copper tube run - copper 
bar tap 

28. 1 2  Copperweld ground rod - %" diameter x 1 0'-0" long 

29. 1 Hookstick container 
30. 1 20 Feet of %" I PS copper tubing, 6 pieces at 20 feet long 

31 . 96 Feet of %" I PS copper tubing, 6 pieces at 1 6  feet long 

32. 3 Bus support clamp - %" I PS copper tubing, pin 
mounting for 3" bolt circle 

33. 3 

34. 3 

35. 1 2  

36. 21 

37. 1 2  

38. 1 3  

39. 1 2  

40. 65 

41 . 1 2  

42. 1 2  

43. 1 2  
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Cou pler for %" I PS copper tubing 

Reducer - %" I PS copper tubing to 1 /0 copper cable 

Tee connector for %" I PS copper tubing run - 1 /0 
copper cable tap 

Tee connector for 1 /0 copper cable - run and tap 

Parallel clamp for iii 2 copper and iii 4 wire to 4/0 
copper cable 

Parallel clamp for 4/0 copper and 1 /0 copper cable 
(ground) 

Ground clamp for %" rod to 4/0 copper and 1 /0 
copper cable (2 grooves) 

G round clamp for iii 6 to 2/0 copper cable (2 grooves) 

Bus support clamp for %" I PS copper tubing - pin 
mounting for 3" bolt circle 

Apparatus insulator, 1 5  Kv, 3" bolt circle, cap and pin 
(TR-4) 
Tee connector for % '  · I PS copper tubing run - 1 /0 
copper cable tap. 

B .  46/1 5 Kv structure per drawings PSE-1 24 and P S E -1 25. 
similar to 69 Kv except with the fol lowing item 
changes as i ndicated below: 

1 Air break switch, type V-3, 46 Kv, 600 amperes, 
3 pole, single throw, horizontal mounting, complete 
with cap and pin i nsulators, arc horns and TP 
manual operating mechanism 

2. 3 Fuse mounting, type D BA- 1 ,  46 Kv, vertical mount­
i ng with cap and pin i nsulators 

3 .  3 DBA-1 fuse un it, 46 Kv 

4. 3 Lightning arrester, type I VS 

1 0. 3 Apparatus i nsulator, 46 Kv, 3" bolt circle, cap and pin 
(TR-1 3) 

1 1 .  36 Strain insulators, 1 0" diameter, clevis type (4/string) 

1 8. 225 Feet of 1 9- . 1 055 (4/0) .530" diameter bare copper 
cable iii 1 3435AL (M.H .D . )  

1 9. 1 200 Feet of 7- . 1 228 (1  /0) .368" diameter bare copper 
cable iii 1 3435AL ( M . H . D . )  

21 . 1 40 Feet of %" diameter galvanized steel cable iii 1 2296-1  

C. 34.6/1 5 Kv structure per  drawings PSE-1 24 and PSE-1 25, 
similar to 69 Kv except with the fol lowing item 
changes as ind icated below: 

1 .  

2. 3 

3. 3 
4. 3 

1 0. 3 

1 1 .  36 
1 8. 225 

1 9. 1 200 

21 . 1 40 

Air break switch, type V -3, 34.5 Kv, 600 amperes, 
3 pole, single throw, horizontal mounti ng, complete 
with cap and pin insulators, arc horns and TP 
man ual operati ng mechanism 
DBA-1 fuse mounting, 34.5 Kv, vertical mounting 
with cap and pin i nsulators 
DBA-1 fuse unit, 34.5 Kv 
Lightning arrester, type IVS 
Apparatus insulator, 34.5 Kv, 3" bolt circle, cap and 
pin (TR-1 0) 
Strain  insulators, 1 0" diameter, clevis type (4/stri ng) 
Feet of 1 9 -.1 055 (4/0) .530" diameter bare copper 
cable iii 1 3435AL ( M . H .D . )  
Feet of  7- . 1 228 ( 1 /0) .368" diameter bare copper 
cable iii 1 3435AL ( M . H .D . )  

Feet of %" diameter galvanized steel cable iii 1 2296-1 
(j) When necessitated by shipping schedule, suitable a luminum cable. tubing. and 

connectors may be su bstituted for above grade electncal connections. 

May, 1 968 
Supersedes AD 36·360 dated J u ne, 1 966 E. D, C/1 969/DB www . 
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Westinghouse 

• 
High Voltage Switch Racks, Va rious Kv 

A 

.I .I 

h L,-, 
..., 

I 

L_ 

2'-o" 
B 

c g 

Drawing PSE- 1 26 

A 

[', 

� 
7--

2'o" 

--- ''a" 
2+ 2"1 [+ 2" 

! ''a" 
.--
2" 

I 

Air Break Spacing 

Kv A B 

1 96 1 6'-0" 20'-0" 

230 1 8' -0" 22 '-0" 

345 20'-0" 26 '- 0" 

Disconnect Spacing 

Kv A B 

1 96 1 1 '-0" 1 2 '-0" 

230 1 3 '-0" 1 4' -0" 

345 1 4' -6" 1 6' -0" 

,[1 

ho- 6' 
::___i 

� 
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I 2' i 
7' o" 

_j 
�· 

a t(0'-4") 

r I c+Co'-

l 
Anchor Bolt Pion 

c B I L- Kv 

6 ' -0" 900 
8'-0" 1 050 

1 0' -0" 1 300 

c B I L- Kv 

6' -0" 900 

8'-0" 1 050 

1 0 '-0 " 1 300 

Height can vary in steps of 2' -0" 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1 969/DB www . 
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Standard Outdoor 

Substation Structures 

Low Profi le S ubstation Structure with Four (4) Oil Circuit B reakers and Two (2) Power Transformers. 1 61 ,  1 38 and 1 1 5  Kv 

�s'-o"J 

Drawing P S E-1 27 ( Continued o n  Drawing PSE-1 28) 

Westinghouse Electric Corporation 

Section 2-2 

Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 
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Westinghouse 

• 
Standard Outdoor 

Substation Structures 

Low Profile Su bstation Structure with Four (4) Oil C ircuit B reakers and Two (2)  Power Transformers, 1 61 ,  1 38 and 1 1 5  Kv 

SeeView
"

u
" 
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Anchor Bolt and GroundinG Plan 

Pot. Trans. 

C... ;-t.:e•• Trap I CouplinQ � �rans. Disc..Sw. O.C.B. Oisc.Sw. I-- L Copac1tors 

·-;:r----"--o---/ ,,L__L__, 
Dlsc.Sw. l .uJ � ' 

Trans. � Oloc. Sw. Disc. Sw.( .J. L Arr. 

90.C.B. O.C.B., 

View"l;J
11 

Tabulation 

1 61 Kv 1 38 Kv 

A 1 4 ' -0" 1 2' -0" 

B 1 4' -6" 1 4 ' - 6" 

c 1 1  ' -0" 1 1  '-0" 

D 8'-0" 7 '-0" 

E 8' -9" 6 ' -9" 

F 1 23 ' -0" 1 1 1  ' -0" 

G 1 50'-0" 1 42 '-0" 

H 7 '-0" 6 '-0" 

J 32'-0" 29'-0" 

K 1 1  ' -0" 9 '-0" 

L 1 6 ' -9" 1 4 ' -9" 

M l_  1 5' - 1 1" 1 3' -3'' 

N 1 0' -0" 8'-0" 
- -·-e--- '" ___ 

1 1 5  Kv 

1 0' -0" 

1 4' -6" 

1 1  '-0" 

6 ' -0" 

6' -9" 

99 '-0" 

1 34'-0" 

5 ' -0" 

24'-0" 

7 '-0" 

1 4 ' -9" 

1 2' - 9" 

8' -0" ) O.oo,Sw. Oioo.Sw. " f n "".J-r-D-yt-G� Note : "E" and "L" Dimensions 

SiftQit Lint Diotrom 

Drawi ng PSE-1 28 (Conti nued from Drawing P S E-1 27)  

i n  steps of  2'-0". Dimensions 
shown are minimum. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1969/DB www . 
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Westinghouse 

• 
List of Material for 1 61 , 1 38, and 1 1 5  Kv Low Profile Sub­
station Structure with Four (4} Oil Circuit Breakers and 
Two (2} Power Transformers per Drawings PSE-1 27 and 
PSE-1 28<D 

A. 1 61 Kv only: 

Item Req'd Description 

1 .  8 Air break switch, type V-2, 1 61 Kv, 2,000 amperes, 

2. 

3. 

4. 

5. 

6.  

7.  

8.  

9 .  

1 0. 

1 1 .  

1 2. 

1 3. 

1 4. 

1 5. 

1 6. 

1 7. 

1 8. 

1 9. 

20. 

21 . 

22. 

23. 

24. 

25. 

26. 

3 pole single throw, horizontal mounted, complete 
with cap and pin insulators and TP manual operating 
mechanism 

2 Air break switch, type V-2, 1 61 Kv, 1 ,200 amperes, 
3 pole single throw, horizontal mounted, complete 
with cap and pin insulators and TP manual operati ng 
mechanism 

6 

2 

2 

6 

4 

6 

8 

7 2  

1 36 

820 

1 200 

6 

4 

42 

4 

1 200 

1 60 

4 

6 

30 

24 

8 

6 

32 

Lightning arresters, type SV 

Coupling capacitor, type PCA-5 

Line trap, type MS 

Potential transformer, type APT 

Current transformer, type ACT 

Terminal for 1 Y.." I PS copper tubing (4B pad) 

Terminal for 1 Y.." I PS copper tubing (2B pad) 

Strain insulator, 1 0" diameter, clevis type ( 1 2/string) 

Apparatus insulators, 1 61 Kv, stacking unit cap and 
pin, 5" bolt circle {TR - 1 40) {4/stack) 

Feet of 1 9- . 1  055 ( 4/0} .522" dia. bare copper cable 

Feet of 7- .1 228 ( 1  /0) .368" dia. bare copper cable 

Strain clamp for 1 /0 - 266 MCM ACSR cable, 
clevis type 

Strain  clamp for !!! 6 stranded cable to 2/0 ACSR 
cable, clevis type 

Terminal for 3}(." I PS copper tubing (4B pad) 

Terminal for !!! 4 solid to 250 M C M  cable 

Feet of 3Y.." I PS copper tu bing 

Feet of 1 Y.." I PS copper tubing 

Terminal for 795 MCM ACSR cable (4B pad) 

Tee connector for 1 Y.." I PS copper tubing run to flat 

Bus support clamp for 3}(." I PS copper tubing for 
5" bolt circle 

Tee connector for 3Y.." I PS copper tubing, run and tap 

Tee connector for .795 M C M  ACSR cable run to 4/0 
copper cable tap 

Reducer for 3}(." I PS copper tubing to .795 M C M  
ACSR cable 

Copperweld ground rod, %" x 1 0' -0" long 

27. 32 

28. 58 

29. 80 

30. 24 

31 . 6 

32. 6 
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Ground rod clamp for %" diameter rod to 4/0 copper 
cable 

Parallel clamp for 4/0 copper cable to 1 /0 copper 
cable 

Ground clamp for 1 /0 copper cable to flat 

Coupler for 3Y.." I PS copper tubing 

Stud connector for 1 Y.." I PS copper tubing 

Tee for 3Y.." I PS copper tubing run to 4/0 copper 
cable tap 

B. 1 38 Kv structure per drawings PSE-1 27 and PSE-1 28, 
similar to 1 61 Kv except with the following item 
changes as indicated below: 

1 .  8 Air break switch, type V-2, 1 38 Kv, 2,000 amperes, 
3 pole single throw, horizontal mou nted, complete 
with cap and pin insulators, and TP operating 
mechanism 

2. 2 Air break switch, type V-2, 1 38 Kv, 1 ,200 amperes, 
3 pole single throw, horizontal mounted, complete 
with cap and pin insulators, and TP operating 
mechanism 

3. 6 Lightning arrester, type SV 

1 0. 60 Strain insulators, 1 0" dia., clevis type (1 0/string) 

1 1 .  68 Apparatus insulators, 1 38 Kv, stacking unit cap and 
pin, 5" bolt circle (2/stack) {TR-1 40) 

1 1  a. 34 Apparatus insulators, 1 38 Kv, stacking unit, cap and 
pin, 5" bolt circle (TR -53) (1  /stack) 

1 2. 780 Feet of 1 9-.1 055 {4/0), .522" dia. bare copper cable 

1 8. 1 1 52 Feet of 3}(." I PS copper tubing 

C. 1 1 5  Kv structure per drawings PSE-1 27 and PSE-1 28. 
similar to 1 61 Kv except with the following item 
changes as indicated below: 

1 .  8 Air break switch, type V-2, 1 1 5  Kv, 2,000 amperes, 
3 pole single throw, horizontal mounted, complete 
with cap and p in  insulators, and T P  operating 
mechanism 

2. 2 Air break switch, type V -2, 1 1 5  Kv, 1 ,200 amperes, 

3. 

1 0. 

1 1 .  

1 2. 

1 8. 

6 

48 

1 02 

740 

1 1 04 

3 pole single throw, horizontal mounted, complete 
with cap and pin insulators, and TP operating 
mechanism 

Lightning arrester, type SV 

Strain insulators, 1 0" dia., clevis type {8/string) 

Apparatus insulators, 1 1 5  Kv, stacking unit cap and 
pin, 5" bolt circle, {3/stack) (TR -1 40) 

Feet of 1 9-.1 055 (4.0) , .522" dia., bare copper cable 

Feet of 3}(." I PS copper tubing 

(j) When necessitated by sh ipping schedule. suitable a luminum cable. tubing. and 
connectors may be s ubstituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1969/D B www . 
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Single Square Bay Substation Structure with Two (2) Oil Circuit B reakers and Station Service Transformer, 
69, 46 and 34.5 Kv 

I -------"------- --
l ____ B 
3'-o" 

Fuse 
Pot. Trans. � 

A.B. Sw. 

Plan View 

z'-o" 
Section 1-1 

�, 
·-- �--

B 

Fuse Station 
� Service 

Trans. 

>-rC�-'.--+--
L. Arr. J. ���· 0$!�· Power Trans. 

SinQie line OiaQrom 

D rawing P S E-1 29 

Westinghouse Electric Corporation 

Tabulation 
69 Kv 46 Kv 34.5 Kv 

A 7 ' -0'' 6 ' -0 " 5' -0" 

B 1 2 ' -6 "  1 1  ' -0" 9 '-6" 

c I 1 5 ' -0" 1 3 ' -6"  1 2 ' -0" 

0 5 ' -0" 4 '-0" 3' -0 '' 

E 8 ' -0" 7 ' -6 "  7 ' -0'' 

F 1 1 ' -6"  1 0' -0" 8' - 6 "  
- ·-- --

Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in U SA 

Section 2-2 
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Westinghouse 

• 
List of M aterial for 69. 46 a n d  34.5 Kv with Single Square 
Bay Su bstation Stru ctu re with Two (2) O i l  Circuit B reakers 
and Station Service Transformer per Drawing PSE-1 29<D 

A. 69 Kv only: 

Item Req'd 

1 .  3 

2. 1 2  

3. 5 

4 5 
5.  6 

6.  1 0  

7. 90 

8. 3 

9. 2 

1 0. 6 

Descri ption 
Airbreak switch, type V-3, 69 Kv, 600 amperes, 3 
pole, single throw, horizontal mou nted, complete 
with cap and pin insulators, arc horns and TP oper­
<Jting mechanism 

LCO disconnect switch, 69 Kv, 600 amperes. vertical 
mou nting with cap and pin insulators 

D BA-1 fuse mounting, 69 Kv, vertical mounting 
with cap and pin insulators 

D BA- 1 fuse units, 69 Kv 

Lightning arrester, type IVS 

Apparatus insulators, 69 Kv. 3" bolt circle, cap and 
pin (2/stack) (stack TR-1 6) 

Strain insulators, 1 0" diameter, clevis type (5/string) 

Terminal J ug for %" I PS copper tubing (4B pad) 

Terminal lug for %" I PS copper tubing (2B pad) 

Terminal lug for iii 4 to 4/0 a luminum or ACSR cable 
(2B pad) 

1 1 .  1 5  Terminal lug, for 1 /0 copper cable to 500 MCM 
copper cable (4B pad } 

1 2. 26 Terminal l ug, for 1 /0 copper cable to 500 M C M  
copper cable (2B pad) 

1 3. 3 Terminal I ug, for Iii 4 solid copper wire to .250 MCM 
copper cable (2B pad) 

1 4. 6 %-1 3 x Ys" silicon bronze hexagonal head ta p bolt, 
iii 4901 -1  

1 5. 640 Feet of 1 9- .1 055 (4/0) .530" diameter, bare copper 
cable, Iii 1 3435AL ( M. H . D. )  

1 6. 90 Feet of 7- . 1 228 (1 /0) .368" diameter, bare copper 
cable, iii 1 3435AL (M.H .D. )  

1 7. Set of galvanized steelwork based on:  
External  phase wire, 2,000 lbs.  l ine pul l  
Internal stra in bus, 1 ,000 l bs. l ine pul l  
Static wire, 1 ,000 lbs.  l ine pull  

1 8. 92 Feet of %" I PS copper tubing 

1 9. 22 Strain clamp for 1 /0 copper cable to 266 MCM 
ACSR (clevis type) 

20. 6 Tee for 4/0 ACSR run to 1 /0 copper cable tap 

21 . 1 8  Tee for 4/0 copper cable run and tap 

22. 6 Tee for 4/0 ACS R  run to 4/0 copper cable tap 

23. 5 Stud connector for 4/0 copper cable to 1 %-1 2 stud 

24. 5 Reducer for %" I PS copper tubing to 4/0 copper 
cable 

25. 5 Bus support clamp for %" I PS copper tubing (3" 
bolt circle) 

A D  36-860 Page 57 

Standard Outdoor 

Substation Structures 

26. 1 2  Copperweld ground rods, %" diameter x 1 0' -0" long 
27. 1 2  G round rod clamp for %" rod to 4/0 copper and 1 /0 

copper cabl e (2 grooves) 

28. 1 2  Parallel clamp, for 4/0 and 1 /0 copper cable 
(ground) 

29. 22 Ground clamps, for Iii 6 copper to 2/0 copper cable 
to flat (2 grooves) 

B. 46 Kv structure per d rawing PSE-1 29, similar to 69 Kv 
except with the following item changes as indicated 
below: 

1 .  3 Airbreak switch, type V-3, 46 Kv, 600 amperes, 3 
pole, single throw, horizontal mou nted, complete 
with cap and pin insulators, arc horns, and T P  

2. 1 2  

3.  5 

4. s 
6. 5 

7.  72 

1 5. 61 0 

1 6. 80 

operating mechanism 

LCO disconnect switch, 46 Kv, 600 amperes, vertical 
mounted with cap and pin insulators 

D BA-1 fuse mounting, 46 Kv, vertical mounted with 
cap and pin insulators 

D BA-1 fuse u nits, 46 Kv 

Apparatus insulators, 46 Kv, 3" bolt circle, cap and 
pin (TR-1 3) 

Stra in  insulators, 1 0" d iameter, clevis type (4/string) 

Feet of 1 9- .1  055 ( 4/0) .530" diameter, bare copper 
cable, iii 1 3435AL ( M . H .D.)  

Feet of  7- .1 228 ( 1  /0)  .368" diameter, bare copper 
cable, Iii 1 3435AL ( M . H .D.)  

C. 34.5 Kv structure per d rawing PSE-1 29, similar to 69 Kv 
except with the fol lowing item changes as indicated 
below: 

1 .  3 Airbreak switch, type V-3, 34.5 Kv, 600 amperes, 3 
pole, single throw, horizontal mounted, complete 
with cap and pin insulators, arc horns and TP 
operating mechanism 

2. 1 2  LCO disconnect switch, 34.5 Kv, 600 amperes, verti-
cal mounted with cap and pin insulators 

3.  5 D BA-1 fuse mounting, 34.5 Kv, vertical mou nted 
with cap and pin insulators 

4. 5 DBA-1 fuse units, 34.5 Kv 

6. 5 Apparatus insulators, 34.5 Kv, 3" bolt circle, cap and 
pin (TR-1 0) 

7.  72 Strain insulators, 1 0" diameter, clevis type ( 4/string) 

1 5. 6 1 0  Feet of 1 9- .1 055 (4/0) .530" diameter, bare copper 
cable, Iii 1 3435AL ( M . H . D.) 

1 6. 80 Feet of 7- . 1 228 ( 1 /0) .368" diameter, bare copper 
cable, Iii 1 3435AL ( M . H .D.)  

<D When necessitated b y  shipping schedule. suitable a luminum cable. tubing. and 
connectors may be substituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E ,  D ,  C/1 969/D B www . 
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Single Square Bay Substation Structure with Single (1 ) Oil  Circuit B reaker and Station Service Transformer, 
69, 46 and 34.5 Kv 

Plan View 

Section 1�1 

Tabulation 

69 Kv 46 Kv 34.5 Kv 

A 7' -0" 6 '-0 " 5 '-0 '  

B 1 6' -0" 1 4'-0" 1 2 ' -0" 

c 1 5 ' -0" 1 3' -6" 1 2 ' -0" 

D 5' -0" 4 ' -0" 3 ' -0" 

E 8'-0" 7 ' -6" 7 ' -0" 

1 0'-6" 9 '-0" 7 ' - 6" 

Sincale Line OiOQrom G 1 1 ' -0" 1 0'-0" 9 ' -0" 

H 1 7 ' - 6" 1 5' -6" 1 3' - 6" 

J 1 2 ' -6" 1 1  ' -6 " 1 0 ' - 6" 

D rawing P S E-1 30 

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 

Anchor Bolt and GroundinQ Plan 

Section 2-2 
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Westinghouse 

• 
List of M aterial for 69, 46 a n d  34.5 Kv Substation Structure 
with S ingle Square Bay Substation Structure with S ing le  
Oi l  Circuit B reaker and Station Service Transformer per 
D rawi ng PSE-1 30<D 

A. 69 Kv only: 

Item Req'd 

1 .  2 

2. 6 

3.  2 

4. 2 

5. 3 

6. 6 

7. 75 

8.  3 

9. 3 

1 0. 9 

1 1 .  1 3  

1 2. 3 

1 3. 6 

1 4. 430 

1 5. 90 

1 6. 

1 7. 60 

1 8. 1 5  

1 9. 3 

20. 1 2  

21 . 3 

22. 5 

23. 3 

24. 3 

Description 

Airbreak switch, type V-3, 69 Kv, 600 amperes, 3 
pole, single throw, horizontal mounted, complete 
with cap and pin insulators, and arc horns and TP 
operating mechanism 

LCO disconnect switch, 69 Kv, 600 amperes, vertical 
mounted with cap and pin insulators 

D BA-1 fuse mounting, 69 Kv, vertical mounted with 
cap and pin insulators 

D BA-1 fuse units, 69 Kv 

Lightning arrester, type IVS 

Apparatus insulators, 69 Kv, 3" bolt circle, cap and 
pin {2/stack) (stack TR-1 6) 

Strain i nsulators, 1 0" diameter, clevis type (5/string) 

Terminal lug for %" I PS copper tubing (4B pad) 

Terminal lug for !!i4 to 4/0 aluminum or ACSR cable 
(2B pad) 

Terminal lug for 1 /0 copper cable to 500 MCM 
copper cable (4B pad) 

Terminal lug for 1 /0 copper cable to 500 MCM 
copper cable (2B pad) 

Terminal lug for !!i 4 solid copper wire to 250 MCM 
copper cable (2B pad) 

16-1 3 x Yo" silicon bronze hexagonal head tap bolt 
!!i 4901 - 1  

Feet of 1 9- . 1 055 {4/0) .530 diameter, bare copper 
cable, !!i 1 3435AL (M.H .D.) 

Feet of 7- .1 228 {1 /0) .368 d iameter, bare copper 
cable, !!i 1 3435AL ( M.H .D.) 

Set of galvanized steelwork based on: 
External phase wire, 2,000 l bs. l ine pul l  
I nternal strain bus, 1 ,000 l bs. l ine pul l  
Static wire, 1 ,000 lbs.  l i ne pul l  

Feet of %" I PS copper tubing 

Strain clamps for 1 /0 copper cable to 266 MCM 
ACSR cable (clevis type) 

Tee for 4/0 ACSR cable run to 1 /0 copper cable tap 

Tee for 4/0 copper cable run and tap 

Tee for 4/0 ACSR cable run to 4/0 copper cable tap 

Stud connector for 4/0 copper cable to 1 %- 1 2  stud 

Reducer for %" I PS copper tubing to 4/0 copper 
cable 

B us support clamp for %" I PS copper tubing (3" 
bolt circle) 
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25. 1 2  Copperweld ground rods, %" diameter x 1 0' -0" long 

26. 1 2  Ground rod clamp, for %" rod to 4/0 copper and 1 /0 
copper cable (2 grooves) 

27. 8 Parallel clamps, for 4/0 and 1 /0 copper cable 
(ground) 

28. 1 2  Ground clamps, for !!i 6 copper to 2/0 copper cable 
to flat (2 grooves) 

B. 46 Kv structure per d rawing PS E-1 30, similar to 69 Kv 
except with the fol lowing item changes as i ndicated 
below: 

1 .  2 Airbreak switch, type V-3, 46 Kv, 600 amperes, 3 
pole, single throw, horizontal mounted, complete 
with cap and pin insulators, arc horns, and TP 

2 .  6 

3.  2 

4. 2 

6. 3 

7. 60 

1 4. 425 

1 5. 85 

operating mechanism 

LCO disconnect switch, 46 Kv, 600 amperes, vertical 
mounted, with cap and pin insulators 

DBA-1 fuse mounting, 46 Kv, vertical mounted with 
cap and pin insulators 

DBA-1 fuse units, 46 Kv 

Apparatus insulator, 46 Kv, 3" bolt circle, cap and 
pin {TR- 1 3) 

Strain insulators, 1 0" diameter, clevis type ( 4/string) 

Feet of 1 9- . 1 055 {4/0) .530" diameter, bare copper 
cable, !!i 1 3435AL ( M.H. D.) 

Feet of 7- .1 228 ( 1  /0) .368" diameter, bare copper 
cable, !!i 1 3435AL (M.H .D.) 

C. 34.5 Kv structure per drawing PSE-1 30, similar to 69 Kv 
except with the fol lowing item changes as indicated 
below: 

1 .  2 Airbreak switch, type V-3, 34.5 Kv, 600 amperes, 3 
pole, single throw, horizontal mounted, complete 
with cap and pin i nsulators, arc horns, and TP oper­

2. 6 

3. 2 

4. 2 

6. 3 

7.  60 

1 4. 420 

1 5. 80 

ating mechanism 

LCO disconnect switch, 34.5 Kv, 600 amperes, 
vertical mounted, with cap and pin i nsulators 

D BA-1 fuse mounting, 34.5 Kv, vertical mounted 
with cap and pin insulators 

D BA-1 fuse units, 34.5 Kv 

Apparatus insulator, 34.5 Kv, 3" bolt circle, cap and 
pin (TR-1 0) 

Strain i nsulators, 1 0" diameter, clevis type {4/string) 

Feet of 1 9-.1 055 {4/0) .530" diameter, bare copper 
cable, !!i 1 3435AL ( M.H.D.)  

Feet of 7- . 1 228 (1  /0) .368" diameter, bare copper 
cable, !!i 1 3435AL ( M.H .D.) 

<D When necessitated by shipping schedule, suitable a luminum cable, tubing, and 
connectors may be su bstituted for above grade electrical connections. 

May, 1 968 
Supersedes AD 36-360 dated June, 1 966 
E, D, C/1969/DB www . 
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Design Data 
Kv Conductors 

Phase Phase Isolation 
to to by 
Phase Grd. Elev. CD CD CD 

7.5 1 '-6'' 7%'' 8'-0" 
1 5  2'-0" 1 0" 9'-0" 
23 2'-6" 1 2" 9'-3" 
34.5 3'-0" 1 5" 1 0'-0" 
46 4'-0" 1 '-6" 1 0'-0" 
69 5'-0" 2'-5" 1 0'-5" 

1 1 5  7'-0" 3'-7%'' 1 1 '  -7" 
1 38 8'-0" 4'-1 " 1 2'-2" 
1 61 9'-0" 4'-10" 1 4'-0" 
1 96 1 1 '-0" 6'-0%" 1 5'-0" 
230 1 2'-0" 7'-3" 1 6'-0" 
345 1 4'-6" 8'-5%" 1 8'-0" 

CD Centerline to Centerl ine @ H eight of an Insulator Stack 

Switches Centerline to Centerline 

Vertical Break Side Break 

Horiz. Mtg. Vert. and Horiz. Mtg. Vert. or 
Air Break Horiz. Mtg. Air Break Horiz. Mtg. 
0 Disc. 0 Disc. 

3'-0" 1 '-6" 3'-0" 2'-6" 
3'-0" 2'-0" 3'-0" 2'-6" 
4'-0" 2'-6" 4'-0" 3'-0" 
5'-0" 3'-0" 5'-0" 4'-0" 
6'-0" 4'-0" 6'-0" 5'-0" 
7'-0" 5'-0" 7'-0" 6'-0" 

1 0'-0" 7'-0" 1 0'-0" 9'-0" 
1 2'-0" 8'-0" 1 2'-0" 1 1 '-0" 
1 4'-0" 9'-0" 1 4'-0" 1 3'-0" 
1 6'-0" 1 1 '-0" ® 1 6'-0" 1 6'-0" 
1 8'-0" 1 3'-0"® 1 8'-0" 1 8'-0" 
20'-0" 1 4'-6"® 20'-0" 

@ National Electrical Code. Table 71 0-37 for 7.5 to 1 38 Kv and N E M A  S G 6  1 9 60 Part 8 Page 5 from 1 61 to 345 Kv 
0 N EMA Standard SG6-1 963 Part 3 Page 1 0  
® Horizontal only 

Recommended Truss Lengths Per Westinghouse Standards 
Voltage\ Length I Channel Truss I Depth of Box � fu� 

Air Dis- Air Dis-
-

A7i
c-
r
--::::D

,...
is

-
-

-

Break connect Break connect Break connect 

1 5  1 0'-0" 1 0'-0" 6"-8.2 6"-8.2 2'-0" 2'-0" 
23 1 2'-0" 1 0'-0" 6"-8.2 6"-8.2 2'-0" 2'-0" 
34.5 1 5'-0" 1 2'-0" 8"-1 1 .5 6"-8.2 2'-0" 2'-0" 
46 1 8'-0" 1 2'-0" 8"-1 1 .5 6"-8.2 2'-0" 2'-0" 
69 21 '-0" 1 5' -0" 8"- 1 1 .5 8"-1 1 .5 2'-0" 2'-0" 

1 1 5  30'-0" 21 '-0" No Channel No Channel 3'-0" 3'-0" 
Truss Truss 

1 38 36' -0" 24' -0" No Channel No Channel 4'-0" 3'-0" 
Truss Truss 

1 61 42' -0" 30' -0" No Channel No Channel 4'-0" 3'-0" 
Truss Truss 

1 96 48'-0" 36'-0" No Channel No Channel 4'-0" 4'-0" 
Truss Tru� 

230 54' -0" 42' -0" No Channel No Channel 6'-0" 4'-0" 
Truss Truss 

Westinghouse Electric Corporation 
Switchgear Division: Power Switching Equipment, East Pittsburgh, Pa. 
Printed in USA 

Apparatus Strain 
Ins. Per Insulator 
Stack Per String 

No. Dia. 

1 1 6" 
1 2 6" 
1 3 1 0" 
1 4 1 0" 
1 4 1 0" 
2 5 1 0" 
3 8 1 0" 
3 1 0  1 0" 
4 1 2  1 0" 
5 1 4  1 0" 
6 1 6  1 0" 
7 1 9  1 0" 

B I L  
Kv 

9 
1 1  
1 5  
20 
25 
35 
55 
65 
75 
90 

1 05 
1 30 

5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Westinghouse 

• 
Design Data Continued 
Cable 

Size 
AA 

Copper Cable 

Dia. 
Inches 

Amps 
30'C Rise 

Breaking 
Strength 

------------------------
1 /0 
2/0 
3/0 
4/0 
250 M C M  
300 M C M  
350 MCM 
500 M C M  
7 5 0  MCM 
1 000 M C M  
1 250 MCM 
1 500 MCM 
1 750 M C M  
2000 MCM 

0.368 
0.41 4 
0.464 
0.522 
0.600 
0.657 
0.7 1 0  
0.81 1 
0.997 
1 . 1 51 
1 .288 
1 .41 2 
1 .526 
1 .632 

245 
283 
332 
385 
430 
480 
524 
663 
860 

1 025 
1 1 85 
1 360 
1 520 
1 670 

4750 
5927 
7366 
91 54 

1 1 1 30 
1 31 70 
1 51 40 
21 950 
33400 
43830 

Aluminum Cable 
� -- -- � -----� ---------------

1 /0 
2/0 
3/0 
4/0 
266.8 
336.4 
397.5 
477.5 
556.0 
636.0 
795.0 

ACSR Cable 

1 /0 
2/0 
3/0 
4/0 
266.8 
(26/7) 
397.5 
(26/7) 
556.5 
(26/7) 
636.0 (26/7) 
795.0 
(26/7) 
900.0 
(54/7) 
1 272.0 
(54/1 9) 
1 590.0 
(54/1 9) 

0.368 
0.41 4 
0.464 
0.522 
0.586 
0.657 
0.724 
0.793 
0.856 
0.91 8 
1 .026 

1 80 
220 
260 
280 
350 
400 
450 
500 
552 
605 
690 

1 865 
2350 
2845 
3590 
4525 
5940 
6880 
8090 
9830 

1 1 240 
1 4330 

�- -------------

------ --------
0.398 
0.447 
0.502 
0.563 

0.609 

0.806 

0.953 

1 .01 9  

1 . 1 40 

1 .1 62 

1 .382 

1 .543 

1 94 
220 
252 
282 

360 

462 

575 

637 

720 

770 

965 

1 1 25 

4280 
5345 
6675 
8420 

7 1 00 

1 9980 

27200 

31 500 

38400 

32300 

44800 

56000 

Tubing 

Size 1 Copper Tubing 
Am- Span Span Sec- O . D .  
peres 2- 3- tion I nches 

y, 
% 

1 
1 %  
1 �  
2 
2Y, 
3 
3Y, 
4 
5 
6 

30'C Sup- Sup- Modu-
Rise(j) ports ports Ius 

550 
680 
860 

1 1 30 
1 285 
1 585 
201 0 
2560 
3040 
3400 
41 00 
4750 

® 
9' 

1 0' 
1 2' 
1 4' 
1 6' 
1 9' 
2 1 '  
24' 
27' 
29' 
34' 
38' 

1 1 '  
1 3' 
1 5' 
1 8' 
20' 
23' 
26' 
30' 
32' 
35' 
4 1 '  
46' 

.0404 

.071 0 

. 1 283 

.2420 

.3347 

.5679 

.9991 
1 .7430 
2.6000 
3.361 0 
5.3050 
7.6900 

Size Aluminum Tubing 

0.840 
1 .050 
1 .3 1 5  
1 .660 
1 .900 
2.275 
2.875 
3.500 
4.000 
4.500 
5.560 
6.625 

Am- Span Span Sec- O.D.  
peres 2- 3- tion I nches 

y, 
% 

1 
1 !4 
1 %  
2 
2Y, 
3 
3Y, 
4 
5 
6 

30'C Sup- Sup- Modu-
Rise ports ports Ius 
® ® ® 

405 
495 
650 
81 0 
925 

1 1 50 
1 550 
1 890 
21 70 
2460 
31 85 
4080 

1 1 '  
1 4' 
1 6' 
1 8' 
20' 
22' 
26' 
30' 
32' 
34' 
39' 
44' 

1 4' 
1 6' 
1 9' 
22' 
25' 
29' 
31 ' 
35' 
39' 
41 ' 
47' 
53' 

.0407 

.0705 

.1 328 

.2346 

.3262 

.5606 
1 .0649 
1 .7244 
2.3938 
3.2141 
5.451 0 
8.4960 

�-------- - - - ---Span -

3 Supports® 

.840 
1 .050 
1 .31 5 
1 .660 
1 .900 
2.375 
2.875 
3.500 
4.000 
4.500 
5.560 
6.625 
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Acceptable Cable and 
Tubing Size for Corona 

Voltage Tubing O.D.  

7 .5 Kv 
1 5  
23 
34.5 
46 
69 

1 1 5  
1 32 
1 61 
1 96 
230 

Y, IPS 
Y, I PS Y, I PS Y, I PS 
Y, IPS Y, I PS 
Y, IPS 
Y, IPS 
Y, IPS Y, I PS 
% I PS 

.840 

.840 

.840 

.840 

.840 

.840 

.840 

.840 
.840 
.840 

1 .050 

(j) Condu ctivity - 98% lACS 

Cable O.D. 

ii 2  .320 
ii 2  .320 
ii 2  .320 
1 /0 .368 
1 /0 .368 
1 /0 .368 
4/0 .522 
250 MCM .574 
350 M C M  .679 
500 M C M  .81 3  
750 MCM .998 

® Deflection l imited to 1 / 1 50 of the span for two ( 2 )  
supports and 1 /200 o f  the span for three (3)  sup­
ports. assuming buses s imply supported. (See 
drawings below). 
Deflection does not I n clude ice, wind, bus tap, or 
short circuit forces. 

® Conductivity - 53% lACS 

14---� - -- � - Span ----

2 Supports® 

August, 1 969 
Supersedes AD 36-860, pages 61 , 62 dated 
May, 1 968 
E, D, C/1 969/D B  www . 
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