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As an important part of this 6th edition of the Westinghouse page
manual of outdoor bushings, full data on the ASA (American no.
Standards Association) development is included. The outstand-
ing service record of Westinghouse bushings has contributed Westinghouse bushing development program
strongly to improved operating safety, greater service continu- and basic design principle. . ..................... 2
ity and unmatched reliability. Industry recognition of this design
has led to the ASA Standards for equipment voltages 23 kv to part 1  Standard Westinghouse bushings for cir-
196 kv. The Westinghouse bushing design required very little cuit breakers and transformers as of 1957. .. .. 3
modification to meet the ASA Standards.

part 2 Description and illustrations of circuit
Also outlined are the basic design principles of Westinghouse :);:2?;: r:;ilg::;iai;zlzrfof:;zZ;a::;
bushings that are so well represented in the ASA Standards, as repair, spares and replacement ! 9
well as some of the outstanding design developments represented PR o
in over 50 years of Westinghouse bushing experience. part 3 Tests, maintenance, repair and storage. ... ... 23
Part 1 presents a tabulation of the Westinghouse standard bush- part 4 Identifization of bushings by key numbers. . 33
ings in voltages from 15 kv to 345 kv.

part 5 Tabulation of Westinghouse bushing draw-
Parts 2, 3, 4, and 5 present discussions and illustrations on earlier ;:32Iir:l:nézgiilxli;reggétgzr;ii‘i:}al:: ed_
designs of Westinghouse power circuit breaker and transformer ments. . ..o 45

bushings, along with detailed engineering data concerning their
interchangeability, tests, maintenance, repair and storage. The
general index, at right, will assist in locating specifically the

’ various phases of discussion and data.

October, 1957
supersedes technical data 33-156 dated June, 1947
mailed to: E/274,279,280/AD; C-special list
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over 50 years of Westinghouse condenser
bushing experience

The development program for Westinghouse Outdoor Bushings
has continued aggressively since 1807. Improvements in impulse
and power factor testing equipment, together with many field
fests, have resulted in condenser bushings which place Westing-
house in a leading pesition on high voltage apparatus.

The basic principle of Westinghouse condenser bushing design,
as originated by Westinghouse in 1907, is now the standard for
the industry. Proved through the years, this design adds sub-
stantially to the reliability of circuit breakers and transformers.
Research and engineering studies are constantly being made to
improve materials, details of construction and manufacturing
processes.

specific phases of Westinghouse condenser

bushing development and improvement since

1907

1. design established

Prior to 1907, Westinghouse used bulk type non-condenser bush-
ings for ratings 15 kv and above. In 1907, Westinghouse adopted
the principle of bushing design whezein the stress distribution
through the wall and over the surface is controllable and made
uniform by subdividing the insulation intc many condensers in
geries. The first outdoor conderser bushings were made in 1909
for 44, 66, and 100 kv, and some of these bushings are still in
service. Thousands of bushings of all voltage classes have been
manufactured in the succeeding years. Very litfle service trouble
has been experienced, and such difficulties as have occurred did
not involve the basic condenser principle.

2. construction

In 1920 to 1922, imporfant improvements were made in the
material used in the condenser itself and in the weather casing
congtruchtion.

3. filling

At the same time (1920-22), a more fluid type of filling plastic
replaced the hard gum.

4. finish

A new varnish for finishing the condenser itself was introduced
in 1938 with better moisture resistance and higher resistance to
tracking under dielectric stress.

5. gaskets with spring compression

In 1934 a sealing and step gasket design was developed, with
spring compression, to maintain continucus pressure on the gas-
kets under all conditions,

6. porcelain

In 1922, the single piece porcelain was developed for 33 and 44
kv bushings . . . in 1925, for 86 kv bushings . . . and in 1928-29
for the higher voltage classes.

1. solder-sealed

In 1940, experimental type *'S" solder-sealed designs {or voltages
up fo and including 68 kv were made and tested, and a few
bushings of this type placed in service. This is now standard for
voltage classes 15 to 69 kv, inclusive.

In 1940, the type “N'' and "ON" bushings were developed for
ratings of 92 fo 288 kv, inclusive, permitting a common design,
except for a few parts, for plastic-encased and cil-encased bush-
ings for circuit breakers and transformers.

8. oil-impregnated condenser

In the lat'er part of 1942, a new oil-encased bushing with oil.
impregnated paper condenssr—the type “"O"-—was placed in
production for voltages 92 to 288 kv. This superseded the types
YN and “ON"' designs,

9. Micarta® improvements

There has been continuous improvement in the Micarta used in
winding condenser bushings.

| Westinghouse modern bushing design |

the principle: Condenser construction provides uniform voltage
stress throughont insulation radially and over surface of bushing
longitudinally.

the design: A series of equal capacily condensers, spaced
concentrically around the conductor, consists of alternate layers
of aluminum foil and impre¢mated paper. Extremely thin, specially-
treated foil improves adhesion and electrical coordination. Con-
tinuous winding under carefully controlled conditions eliminates
voids and variations in resistivity. Impregnation of supercalendered
paper imparts uaexcelled dielsctric strength. Type “'S” bushing
resistance to moisture and tracking under dielectric stress is
provided by baked varnish finish. Type O’ bushings are porce-
lain-enclosed and the condenser vacuum oil-impregnated.

the advantages: Smooth voltage gradient throughout bushing
eliminates internal corona, radio and TV interference, and pre-
vents insulation breakdown. Condenser principle design is the
most efficient ever developed.
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standard

Westinghouse bushings for
circuit breakers and transformers
as of 1957 ....

Listing of circuit breaker and transformer
bushings now being built at East
Pittsburgh and Sharon Divisions,
including ASA Standards

section a: tabulation of
circuit breaker bushings
15 through 345 kv .. pages 4 and 5

section b: tabulation of
transformer bushings 7
15 through 345 kv ... ... pages 6-8




page 4
section a: outdoor circuit breaker bushings « including ASA Standards . ’ '

agsembly catalog tig .| A L w B D gasket H v ]
drawing number no. | mounting ingide [ depth | bottom max |space overall | top ca
(xef) flange length| of terminal dia length |metal | dia
C.T. below | P Q approx |length
drawing jgr | kv type | key bolt |no. |dia pocket o.d. { no. | lgth COVEY | max | min approx
number cir bolts| bolts| thds id. |od, |
-
9AB07T | B 15 8 151 1 6% 3 ] 20%; 11% 1 14 | 1% 2V 246 4% 354ie A e
9Rg077 | 5 | 18 s 153 |1 63 3] w | 204 | e | va | 12 1% 23 | 2vis 4% | 35%s 4% | av o
I
@42A0626 | 1 | 23 ) 288 | 1 A a | % | 29 16% 1% 12 | 24 3 | 4 61 | 49% 6% B114e —
1289626 | 3 | 23 g | 280 | 1 8% 4| s | 31s | 1ee | 3 | 12 |4 5 6 7 | 524 634 Tihe T
wroeze | 4 | 2 | s boen [ 1] ou | a4 s (el oen |4 12 {4 6 7 Vs | sem | v | 7% -
@D42A9626 1 23 3 288 1 74 4 5g 29'% 16156 1 12 24 3% 4 64 495 (37 B114e T
(D42A9627 1 34.5 s 388 1 A 4 3% 3% 1615 1e 12 214 3V 4 6l 5554 64 ARV -
oozt | 2 | 345| s | s | 1| e% | 4| % | s |16 |24 | 12 |4 4% | 7 | e | s7Tu | e | ems T
@4259628 | 1 | 46 ] 88 | 1 814 4 | % 1 331 184 1% 12 | 21 4 5 TV 61% 6l 51145 -
4289620 | 1 | 69 g 588 L 1 94 6 | % | 37% | 18% 1l 12 |28 13 | s 84 | 72% 6% 51%s -
s ) .|_-‘ |
1451262 | 1 | 69 8 558 | 1 1144 8 | % | 443 16 214 12 |3 57% | bevel seat 8815 o | o%s -

@aocepzee | 1 | 1s o | sse | 2| 134 6| % | 23 figars 2-B 8y | o7 |11 | 108 | 16% | 10%

@408D3g4 | 1 | 115 660 | 2 | 134 6 | % | 43 23 Higure 2-B o3 | 9w | 1% | 1081%e | 1736 | 10%4 —
@08D781 | 1 ] 138 o | ns | 2| 144 6 | % | 46% | 23 figure 2-B 03, |10% | 127 | 15'% | 18% | 10%s -
@aoep3ss | 1 | 138 721 | 2 | 144 6 | % | 6% | 23 figure 2B 109 | 107 | 12% | 116% | 17% | 104 —
(dosp3ss | 1 | 181 o | =0 | 2 | 15% a | % | so44 | 23 tigure 2-B 1% | 123 | 143 | 12834 | 173 | 104 —
@4oepgez | 1 | 196 o | 8w | 2| a 12 | % | s9e | 26% | tique2a 147 | 1716 | 1916 | 15774 | 20% | 13% —
@4la9771 | 1 | 288 o {9 | 2| 28 12 |1 866 | 27% s | 12 Jame | 20 |26 226% | 26%s | 17% =

@ Conlorms to ASA Standards.
@ Suitable for application on 345 kv systems.
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K C amp | type volt-] net
top lgth of age | wt
threads of breaker tap: | lbs
top two
dia | no. | thds lay-
— thds xS
1 14 2 600 | 144G100 no 30
144G250
14 | 12 234 | 1200 | 144G250 ne 38
1% | 12 284 | 1200 | 144G1000 no 77
34 | 12 3% | 3000 | 144G1500 no 270
4 12 414 | 4000 | 144G1500 no 285
1% 12 234 | 1200 | 230G500 no 77
1% | 12 234 | 1200 | 345GS00 no 96
345G 1000
345G 1500
24 12 3lg | 2000 | 345G2500 no 200
| 1% | 12 234 | 1200 | 460GS500 no 18
460G 1500
1 15 | 12 234 | 1200 | 690G1000 no 183
690G 1500
690G 2500
. GMS
‘ ; 215 | 12 33 | 2000 | aMs no | 228
690G5000
| 690GMS5000
1% | 12 234 | 1200 | GM3 yes | 450
GM8B
] 2 12 3 1600 | 1150GM10000 yes | 595
1Vs 12 23% | 1200 | GMS yes 700
_ 2 12 3 1600 | GM7 yes | 780 z
2 12 3 1600 | GMS yes | 890 .
GM7 i
1610GM15000 i
2 12 3 1600 | 2300GWS000 yes | 1535
2300GW10000 +
- 2300GW15000
’_
24 12 3 1600 | 3300GW25000 ves | 3700




page b

section b: outdoor transformer bushings - including ASA Standards

bushing fig. L T ilead D gasket H v ] K
assembly no. | mounting tlange |inner|or max | seat over- | live cap
end |W [347B dia all | metal | dia top threads
T m, o 1. .
drawing | kv |type |key B.C.|no. | dia g:sx o.d. :2:;? P length| exten dia | thds
number | class| letter | no. bolt | bolt space and id. |od. sion
and gr no.thds| n ax
27B1927-1| 15 B] 3 43 4 14%s 8 Y213 2l 2Ws | 3% | 269 3 29 1
27B1927-2 | 18 Rl 3 434 4 % 185 | 13 $5-13 24 200 | 34e 31% 3 2(3 1;& %g
27819273 | 15 EJ 3 4% 4 % | 24%s | 18 '&%43 2k 2%s| 3%s| 36% 344 215 144 12
27B1928-1 | 15 RI 2 6 4 2 | 15%s 9 -16 2034s | 3l4s | 4l4e | 28% alg Elf 14 12
27819282 | 15 RJ 3 6 4 e | 20%s | 14 a-lﬁ e | Bl | 4% | 33% dig 3lh 15 12
27819285 | 15 BT 3 3 4 Ip | 243 | 18 -16 25 | IUs | e | 3T alg 3t4 1ia 12
27819286 | 15 BRI 3 6 4 e | 124 6 1 -14 A4 | s | 4l4e | 25% 4 3 1 12
27B1628-7 | 15 RI 3 6 4 e | 14%s | 8 Io-la ide | s | 4l4s | 27% 4?,: 352 1:’/2 12
27819283 | 15 Rl 3 6 4 15 | 2034 | 14 1.4 2 | 3% | 4%c | 339 4l4 s 1 12
2781928.4 [ 18 RI 3 6 4 2 | 25%s | 19 1 -14 21%e | 3%s | 4% dig 3i% A 12
2781929-3 [ 15 RI 3 7 6 va | 13346 3 115-12 3e 4ls | Bla | 267 4y 49 114 12
27B1929-1 | 15 RJ 3 7 6 e | 21%s | 12 115-12 3lg alp | slA 4lg 434 1i4 12
27B1929-2 | 15 RJ .| 3 7 & % | 267 | 18 1l2-12 35 45 | 58l | 40 4l 4 11 12
53822781 | 15 BT . 3 7 8 In {2076 | 12 e | 1%-12 3l 4lg | sl | 34 4@ 4% 1/" 12
53822782 | 18 RI o 7 6 ia | 28%¢ | 12 S| 1%8-12 3ba 4% | S| 39 4f 44; 1% 12
27B1930-1 | 15 RJ .13 aly 6 o [ 2213 [ 18 1% | 214-12 4lg 5% | ©%s| 3676 dig 4% 204 12
27B1930-2 [ 15 RI . 3 8la & la | 2% | 20 1% 1 20412 4la S%s | 6%s | 4174 Fifs 4% 24 12
(D53B2221 23 S 283| 5 74 4 5% |6 | 10 By 3la 6la | 3413 4l 5114s it 12
53B2222 23 s 2841 & IV 4 23 W8l 78| ... 3la 4 6ba | 41546 4l 514, 1} 12
%53132223 23 | 8 |285] 58 | 24| 4 32 25 |21 % | oL 3le | 4 ata | 4513 | 4i4 sige | 14 | 12
(D53B2226 23 s 286| 6 Tl 4 5 | 30l | 21 | 112 3lg 4 6lq | 50%c 6 Blije 114 12
()53B2227 23 s 287} 6 s 4 5 a6t | 27 1l4-12 3ls 4 6% | 56%¢ 6 51i4s 1% 12
(5382228 23 [ 288 6 Tla 4 5% |29 | 17 1l5-12 3le 4 6la | 49%¢ 6 5tig 1ih 12
1183446 23 g 232 4 19 3 Va % 16% | ... | 2 -12 4 4 675 | 483 g 6%5 2 12
486024 23 s |23| 4 | 8| 3 w |29% [20%] ... [ 2 12 4 4 613 533 9! 6% 2 12 )
4B6025 23 s |33 4 | sis| 3 2 |Zed 213 ) | 2wz | 4w | s | ekl s3% ot 674 215 | 12
11B5964 23 s 4 9 8 o | 205 | 213 |2 3 -12 5l Si4 | Bla | B3%g Sig 7746 3 12
24B6299 23 s RO It 934 8 in | 289 | 213 | 2% | 3 -12 5% 5% | 8le | 521% 93¢ 7% 3 12
24B2195 23 S 9 4 93 8 % 27% | 2lls | 3 3 -12 6 6 85 | 5178 9% T4 3 12
(@B3B2231 345| 8 83| 5 A 4 18l | 10 Bl oo 3% 4 6la | 40134 41z 81l 1'% 12 N
5382232 345| 5 384| 5 7% | 4 5 |28 e | B ... 3% 4 6l | 47% 414 511y 1 12 -
(D5aB2z33 | 45| § |88 5 | 79| 4 5 (200 |21 Bl 35 | 4 6z | sU% | aid sie | 12 | 12
(115382236 245{ S 8| 6 714 4 5 | 3216 | 21 | 12 34 4 64 | 56%s 6 51ig 15 12
(DB3B2237 345 S 387 6 A 4 55 | 382 27 11512 3lg 4 6la | 62%s 6 Sit4s 114 12
()53B2238 245| S 38| & b A 4 s | 3Ll | 17 1ig.12 3s 4 6la | 55%e 6 5lifg 115 12
4B6034 345| 8 333| 4 9% 8 i | 3llg | 224 2 -2 4% 4l [ 8% 5% 94 6% 2 12
2488938 345 s 335 4 9% 8 o] 3y 2% 2145-12 5 [} 8ls | 585 914 8%s 204 12 )
24B6287 345 § 4 9% 8 i 131 {22% | ... 3 - 55 5% 1 8l | 5715 934, s 3 12
2484485 345 S 340 4 11% 8 5¢ | 3134 2256 | ... 3le-12 63 7 9% | 59%s 9% 84 3% 12
(5382241 46 3 83| 5 814 4 5 |20 |10 m| . 4 5 T | 48134 44 il 14 12
5382242 46 s 44| 5 I 4 5 162 | % . 4 5 7in | 535 4ig Si4e 1ig 12
5382243 46 s 485 | 8 8i4 4 % |3k 1 B s 4 5 74 | 571%s 4i4 Blids 14 12
5312246 46 s 46| 6 8l 4 34}, | 21 L] 112 4 5 7% | 62%e 6 51, 1} 12
Doy |2 | 5 |47 s | 82| # & |z Dl gaz | 4 5 | 704 | esve | e | 12| i
(D53B2248 46 S 488 | 6 VA 4 5 | zale | 17 11412 4 5 T | 61%s [ 5ligg 115 12
4BE044 45 s 426 | 4 93 8 is | 3als | 2244 27712 5 514 | 8% 1034 6% 2 12
24B2446 46 5 N EEA 8 ia | 3z2le | 22 3 .12 8 6 8t | 6474 1044 s 3 12
27B1246 46 8 4 |14 8 % | 31% 22 3 -l2 % 83 | 11 6014 7% 8% 3 12
5352261 69 S 583| 5 gla 6 5 |30, 182 % | -.... 4 6 a8l | 631 414 5114, 1% 12
Dees | & | S |mea) s |em| s | & [ {2 21 i ¢ | 8| eavie | 44 | ®ike | 14 | 12
(15382263 69 5 85| 5 glg [ 56 | 41 27 % 43 & 8ly | 74%s al4 BYije 1@ 12
(D53B2266 69 s 586 6 ;378 [ ;2 338 21 ce 4% ] Bl | Z3Us [ B1lig 1% 12
(15382267 69 5 sg7| 6 9ls 6 44 27 43 [ gy | 79i4s 6 Blise A 12
(DS3B2268 69 5 88| 6 oi4 6 8¢ |37 |17 4% 6 Bl | 72%e 6 51i4g lin 12
20A2384 69 -] 529 4 934 8 Va | 39% 2% ] - 6 6 a) 81%s 1274 73% 2 12
16A9169 69 5 534] 4 | 114 8 33 | 29 22%6 ) ... Bl4 6l | 9 Bl 12% 7% 25 12
26AB8256 69 s 59| 4 9y 8 lo | 39 2% | ... & 6 8la | 83% 12%ig 73 2 12
(D589DIe2 92 [o] 607 | 8A | 134 [ 1ia | 4015 | 23 115 7 7 1% | 89 0l4 854 1% 12
(©589D193 92 o 608 | 8A | 13i4 6 1 | 44l | 2634 | 16 7 7 1% | 92% 10i4 8 10 12
@589Di14 | 118 O |es0| 8B | 1313 6 14 | 43 23 1% 9% 8% | 117% | 102%s 1314 107 2 12
5890116 | 115 O 65| 8B | 1314 [ 14 23 15 834 8% | 117 | 10215 13l4 104 11 12
Dmebns |15 | o less| sa [13i| 6 | 1% |4e% {26% [1% 8% | 8% | 117 [ 106k | 13i8 | 107 t 104 | 12
5950137 | 138 O (721 8B | l4l4 6 1t 1 46% | 23 1% 10% 9% | 1275 | 112%¢ 1315 10V4s 2 12
®589D139 | 138 O | 79| 8B | 1444 6 11, | 46% | 23 15 93 94, | 12% | 11214 1314 101/e 1V 12
D138 | 138 O |78} 8A& | 144 6 114 | 505 | 2634 | 1% 934 93 | 127 | 115% 134 1014 1% 12
@589pl62 | 161 O |760f 8B | 15% 8 1k4 | s0la | 23 1% 12 114 | 143 - e R 2 12
589D161 161 Q 759 | 8A | 15% 8 144 263 | 15 11'5 11l | 143¢ | 1275% 134 10V 1% 12
o Digg | 18¢ O |785] 8c |2l 12 1i4 3% | 2649 | 2 145 | 1704 [ Yeis | LT e 14 12
1580D197 | 196 O |80 sC |2l 12 1l | 59 | 26% | 2% 1455 | 1715 | 1905 | 15314 165 13Ys 2 12 '
589D196 | 196 Q |89 8C a2l 12 1, | 59l | 269 | 2 1455 | 1715 | 1915 | 18314 165 13146 1% 12
13A9430 | 230 [} 857 7 [23%| 12 1 763% | 30la | 3% 16 1714 | 211 | 185l% 17% 144 e ..
1349431 | 230 o |ese] 7 [23&]| 12 1 763 | 30i4 | 3l% 16 1714 | 2114 | 18514 17% 1414e |
@58A2249 | 288 o loxwl 7 28 12 1 geia | 281140l 314 20 1915 | 26 2221145 | 2134 1714

(@) Conforms to ASA Standards-
(® Suiteble for application on 345 kv systems.
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no | 130 | 3300 T B s e e
LRl b Esniind sann vl iy B inags e Bt fias
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no 72 400 i 4 RS Silemtin et aiotie mmtaiml 0 Rlamiamnihsae
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B - R G bt R fradiat bk i Bl i o] et Hrdsgndd
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no 400 & ot e L
no 1200 35 Heen iR
1200 b Lon ey Ahalu i 100
ne £ Biaieenn LR ol DL Dome ik HE G e s i i
g pErihie el B b Bl R e
no 1200 2 e e Tl anatie
no 1950 . e L B Rt R S et nh e pie et
@ : - 3 HE Brai it
LB LEE mmnt
no 2460 -
no 2680 i
no 3420 Heonieemnen = SeEE Sl SR i 3 TR ] T e ey
no 400 ooy HE el ; iR B aa B DL s B
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no 1200 = sriaRl et e i e e e e s e
e bt SRR p s ot R L S e e e e e e B
no 1200 i Eon R BRI SRR R B e e e
no 1200 = et HEE L n el it e e
no 1855 - BB R R i R B
peats pete FE PR R R e e T e e R e
no 2500 - T e e e R ,::wt“ﬁ;:;“i'xié!i;.;;‘3:%
no £ i S Rt
no 157
no 161
no 167
no 184
no 192
no 183
no 250
no 2175
no 250
yes 450
465
595
yes 450
yes 475
yes 780
22 | 5% | ves | 700
25 6 yes 720
- 3 53 yes 890
25 615 yes 885
2l 8ly | yes .
3 814 | yes | 1675
2l 84 | yes | 1535
- 7 yes | 2750
cen 7 yes | 2750
s 7 yes | 3500

figures 6, 7 and 8 on following page




page 8 .
section b: outdoor transformer bushings ¢ including ASA Standards

4 h 6 tap

% deep-full thread
& 3 ‘,; 1{‘.. ;-: t

S




description and illustration
of circuit breaker
and transformer bushings
with
specific recommendations
for maintenance, repair, spares
and replacement

section a: modern standard bushings
types O,S,RJ, J-2 . ... pages 10-14

section b: bushings manufactured
from 1934 to 1942
types G, K,OK, M, N . . pages 15-19

section ¢: bushings manufactured

from 1909 to 1933
types A, B,C,D, E, F,
H-1,H-2,J-1........ pages 20-22
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connection for draw
through lead for
transformer

copper diaphragm
for flexing due to

differential expon-.
sion

A-expansion bow!
gas space

B-disc soldered
over pipe plug

gouge for
determining
spring setting

coil spring 0ss'y
7 places pressure
on all goskets
for top and bot-
tom percelaing

goshe!

=

A

oey S 1¢
AL ) 7
AN

D-flange valve

T
1Y ;;
\\}i\* %v“
-_mg_-l .
\\\ graund connection cable _,S)E

flange

sealing gasket W
and gasket stop.

section a;: modern standard bushings

terminak cap

—1 oil leve!

retoined gasket
nut with
lifting lugs

¢ screw can
L

at 25°C c==l be removed
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outdoor bushings

for power circuit breakers
and fransformers

type \\o’l

for transformers and circuit breakers

general description

The type O condenser bushings have an oil impregnated kraft
paper condenger inside an oil filled chamber. The chamber con-
sists of a cap, an upper porcelain weather casing, a metal mount-
irg flange, a lower porcelain and a lower porcelain support.
A]] parts are held under pressure from springs in the cap. Joints
to the porcelain are ssaled with cork necprene gaskets encircled
by neoprene asbestos stop gaskets. Ample expansion space is
allowed in the cap fo keep the pressure changes due to thermal
expansion to a small amount.

recommendations for maintenance and re-
pair: see I L 33-354-1

Make visual inspection as received and twice a year thereaffer.
Inspect for physical damage, leaks, and bad cennections. The
bushings should be cleaned at intervals to keep the ingulation
surfaces free from accumulation of foreign materials. Paint ex-
posed metal to protect from the weather.

Qil level in bushing is shown by gauge on side of cap. Any
bushing showing decreasing oil level should be investigated for
leaks, and repaired. Small amountis of oil can be added to bushing
through the flange sampling valve with a special tool.

caution: Do not break any of the oil seals or drain oil for test
unless power factor or capacitance tests or some other reason
indicate the need for investigation.

Where power factor testing schedules have been adopted make
power factor and capacitance test the first year and recheck
every second year. For limit of power factor with both ends of
bushing clean and dry, see part 3, page 27.

For any major 1epairs, it is recommended that the damaged
bushings be returned o the factory where special equipment is
available for drying and eil impregnation.

Specify the voltage rating, 8.0. and serial number from bushing
nameplate and the $.0. of apparatus when ordering spares or
replacements.

For replacements see part 5.

genezal note

Due to the necessarily increased diameter of lower ends on type
Q" bushings as compared to other types nsed on transformers
where no poreelain covering was used over this end, it is neces-
sary that each application as a replacement for older transformer
bushings be checked ior possible interference with insulating
barriers. Transformers manufactured since 1944 have a clearance
suitable for the type “'O’ bushing.

retained cork
neop gasket

nut with lifting lugs
thimble

copper disphragm
for flexing due 1o
differentiol expansion

gas spuce

disk soldered
over pipe plug

gauge for determin-
ing spring setting

coil spring assembly

places pressure on all
gaskets for top and
bottem porcelains

top part
of oil chamber

flange valve z
J

ground connection
cable

sealing gasket i
and gosket stop

centering and
locking bolts

cork neoprene gosket
for transformer

bottem part
of il chamber

—_

solder

figure 10: Typical
construction of type
“Q" bushing manu-
factured from 1942
for 92 kv and above.
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section a: modern standard bushings |

transformer bushing transformer and circuif breaker bushing
400 ampere, draw-through lead 1200 ampere, stud type

terminal cap

c¢onductor

clamping nut

confined cork neoprene gasket
lead terminal and locking nut
brazed joint

soldered joint
brazed joint

copper cap

SRRRA

eI

25

\3\ screw-in vent for filling (soldered over)

copper cap

SN
solder seal to porcelain

weather casing

bughing plastic

‘ filling plug ‘
— A
solder seal to percelgin N
copper ring
— ‘]
j .

g power facior tap assembly

f solder joint.

| Drrares, 14 N p——

mounting flange

gasket space

| q——— . condenser.

cable legd covered with tape

figure 11: Type "S” bushing conforming to ASA Standards as manufactured from 1956.
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data

33-360

for power circuit breakers
and transformers page 13

type an SII

for transformers and circuit breakers

general description

Bushings of this iype are hermetically sealed with all joints
sealed by brazing or soldering. No cement and no gaskets are
used in the construction. The top cap, the ring on lower end of
porcelain and the poreelain support are all of spun or drawn
copper, making it impossible to have heavy strains on the porce-
lain. The flange with paris brazed together is of pressed-on type.
A platinum film is fired into the glaze of the porcelain to which the
flexible spinnings at each end are soldered. All openings for
filling or for air escape during filling are also solder sealed. Ample
expansion space is allowed in the cap to keep the pressure changes
due to thermal expansion to a small amount.

Type “OS" has been used to designate oil encased bushings of
this construction. A few designs of oil encased sclder seal bush-
ings with a modified cap construction are designated type "OS;".

recommendations for
maintenance and repair
See IL 33-354-2.

Make a vigual inspection as received and iwice a year thereafter.

Where power factor testing schedules have been adopted make
power factor and capacitance tests the first year.

Recheck with power factor test set annually, any bushings that
have noticeably higher power factor than the average power
factor for the bushings of this type.

Recheck every two years with the power factor test those bushings
that are consistenily under the sale power factor limits as indicated
by the curve on page 27 of this manual.

Damaged bushings should be rebuilt as duplicates of the original
bushings, but first the condenser elements should be rechecked
with the power factor test, and if the power factor is above 2%
at 25°C, they should be dried out according to instructions
contained on page 3l. At the same time that the power factor
check is made, a capacitance check should be made. A condenser
element can be safely rebuilt if the capacitance of the bushing
does not exceed by more than 10% the average for bushings of
the same ratings. A bushing that has been rebuilt, should be
given a power factor test as well as the standard 60 cycle voltage
test, before being returned to servica.

Spares or replacements will be ASA Standard bushings
where possible.

Specify the voltage rating, stock order and serial number
where available, when ordering spares or replacements.

oil circuit breaker transformer bushing
bushing with solid with draw-through
stud cable

solderless clamp

lead

soldered threaded joint
brazed joint
drawn or spun copper cap

breather for filling
soldered quer

solder-seal to porcelain
wet process porcelgin

bushing plastic

q

solder seaf ta porcelain
drawn or spun copper ring
solder joint

filling plug

W ting flange —
Wbeveted seat ---flat sea?

" brass tube

minimum oil level mark

bare cable,
covered with tape

figure 12: Typical construction of type "'S" bushing manu-
factured 1941 to date for 15 kv to 69 kv (inclusive).
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I part 2 I section a: modern standard bushings

type “WRJ/

for transformers

general description

YRI" bulk type bushings are used only for voltages 15 kv and
below. This bushing is made up of a single piece wet process
porcelain with & flange sleeve relled into grooves in the porce-
lain over silastic gaskets. A flange plate for clamping the bushing
1o the boss is made captive by this rolling and becomes an integral
part of the porcelain assembly. Three types of leads are usged in
these bushings: a solid stud which goes through the cap, a solid
stud which screws into the cap and a hollow tube with a cable
conductor inside of it. For the low voltage class (5 kv) the leads
are centered within the porcelains with cotton tape. For higher
voltages the leads are centered within the porcelain by a Micarta
tube.

Bushings like this have been used on fransformers since 1955.

recommendations for
maintenance and repair

Ingpect periodically for broken or oracked porcelains and faulty
gaskets. Power factor tests need not be made, as such tests will
not show defects in the bushing. Repairs to damaged bushings
may be made preferably at the factory. Porcelains and other parts
are carried in stock to give prompt service.

recommendations for spares

Spares or replacements will usually be duplicates of the original
design. In some cases a later style of porcelain will be furnished
which will be interchangeable and will fit the original cover
mounting of the apparatus.

When ordering spares or replacements, specily the voltage raling
of the bushing, or transformer, and the shop order or serial number
of the apparatus along with all information given on the bushing
nameplate.

cap Yerminal
cap

retaining goasket

sealing gosket:
cork negprene
for oil, buna "N"
cork tor Inerteen

e
i
,

porcelain

G s

cushion "0"ring
gosket micarta tube

s
bushing flange p——stud
sleeve | i
S clamping flange

e

silastic seoling :
gasket rolled R
compression 3

cover boss

cushion washer 3% | brass washer

brossnuts—

figure 13: Typical construction of type "RJ” bushing manu-
factured from 1935 for 15 kv and below.

type “\J-27

for transformers

cap gosket

percelain
weather
casing

flange
gaskets

lead insulation
tube

lower gasket
extension tube

spacing collar

lock nut washer

tock nut

figure 14: Typical construction of type “J-2" bushing
manufactured from 1922 for 4.3 to 23 kv (inclusive).

general description

This is a single piece porcelain tube, bulk type bushing, with
solid stud lead through the tube. The porcelain is cast with a collar
below the rain sheds; this collar fits over the gasketed mounting
of the transtormer cover.

From 1922 to 1955, bushings of this type have been used for cir-
cuits of 4.3 through 23 kv.

recommendations for maintenance and repair

Inspect periodically for broken or cracked porcelains, and faulty
gaskets. Power factor tests need not be made, as such tests will
not show defects in the bushing.

Repairs to damaged bushings may be made preferably at the
factory. Porcelains and other parts are carried in stock to give
prompt service.

recommendations for spares

Spares or replacements will usually be duplicates of the original
design. In some cases a later style of porcelain will be furnished
which will be interchangeable and will fit the original cover
mounting of the apparatus.

When ordering spares or replacements, specify the voltage rating
of the bushing, or transformer, and the shop order or serial humber
of the apparatus.
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i section b: bushings manufactured from 1934 to 1942

ALY A Y r
| type G/ type “G-177
|
lead sglder copﬁe{ asbestos termingl ¢op
gaske
seal nut spring
triple seal spring cap expansion cop
cork neoprene
cork neoprene o ;:shk::‘m
soft filling gaskets \;ith lead ot
;og;gc)au?g stop goskets IO heavy wall one-
6-1-38 bush- bushing plastic » piece porcelain
ing; plostic #7399 A
#%3%9-1 heavy wall one
affer 6-1-38 piece porcelain congdenser

upto 230 kv;

two piece porce- N
condenser Iairé 250 kv cork neoprene
and above h
furnace gg;lk::op
pressed fobri- pressed or rolled g:g:: 1itﬂ§: g
cated flanges flanges on circuit condenser
on ol transt bregker bushings . +
bushings and up '%9“'“’ includ- tAL L ,
all circuit brir ing kv . .

bushings above
kv 0
f !
il

figure 16: Typical construction of type "G-1'" bushing
manufactured 1937 to 1942 for 15 to 23 kv (inclusive).

‘ figure 15: Typical construction of type "'G" bushing manu- Type "G-1" is same as "G’ except for cap construction as
. factured 1934 to 1942 for 15 to 288 kv (inclusive). shown.
Maintentance and repairs same as type "G’

For maintenance snd repairs, see part 3. Spares or replacements will generally be type “'S"” bushing,

For replacements, see part 5. see part 5.

general descriplion

Bushings of this type have one-piece porcelain weather casings on all voltage ratings below
288 kv. On voltage ratings 288 kv and above, two-piece porcelain weather casings are
generally used. In all voltage ratings, the porcelains ate end clamped between the cap
and the mounting flange. The mounting flanges are pressed on to the condenser elements
for all transformer bushings and for all circuit breaker bushings above 69 kv, Circuit breaker
bushings rated 69 kv and below, have the mounting flanges secured to the condenser
element by pressing or by rolling the flange into grooves previously machined into the
condenser element at ons or more places. A globular shaped spring cap designed to main-
tain pressure on all gaskets is used. A triple seal stulfing box is consirueted in the cap. Soft
filling compound %3172 to June, 1938 and plastic #7399-1 after June, 1938, cork gaskets
prior April, 1935 and cork-neoprene gaskets affer April, 1935 are used in bushings of this

type.
type “"OG’’ bushings are oil encased, and have the weather casing filled with oil instead
of plastic. There is a sump and sampling valve at the flange for testing or draining the cil.

type 16/’ bushings have the weather casing filled with Inerteen instead of plastic, and
are provided with a sump and sampling valve at the flange.

: types “'6177, “0CGI*/, and 161/’ bushings are the same as described above, but
. are designed for use in Inerieen filled apparatus. Condenser bushings designed for Inerteen
filled apparatus may be used in oil filled apparatus, but bushings for oil filled appa-

. ratus must not be used in Inerteen. The Micarta and varnish of standard condenser

bushings will not withstand operation in Inerteen.




page 16 .

types "G,” and "G."

{for transformers only

clamp type |
terminal ¢ap

copper asbestos gasket
lock

contact plug nut

sweated into fube

Tl

terminal stud H
_—_—\ vent

lead (tube} | M plug
solder seal

™
vent plug d

bushing plastic

cork neoprene gasket
with gasket stop R

. fabricated expansion cap
gast expansion cap

F e lead {stud) -
solder seal H .
insert % 1
vent plug = '

( 2 i

bushing plostic 2

—

' cork-neoprene —— . — |
gasket with =S N .
gasket stop

8
N
AMN AN, wet process
N porcelain

electrode condenser 1

~ = ~

N o :
Rt electrode N
W TN
RN cork-neopreng RN .
N gasket with ~
s gasketstop 41 a N

'l T_E | filling piug ‘l 'T-E i

S M fobricated flonge __ ==
pressed on

fiqure 17: Typical construction —
of types "G/"” and "G, bushings
for 18 to 46 kv (inclusive).
general description reloased the ingert is soldered to the cap and to the lead simul-
Bushings of these types are modifications of type “@" bushings. taneously and forms an air-tight joint. Plastic %7399-1 is used
They were designed when aluminum became uncbtainable for for filling the space between condenser and percelain.

spring caps, which were usged on type "G’ bushings. With the
exception of the cap, all other parts of these bushings are identical
with those of type “G" bushings. For type "G, the globular
shaped cap is cast from bronze alloy. For type “G:" the cap is
fabricated from brass parts brazed together. In both cases the

Types “OG," and “OG," bushings are identical in construction
with types '@, and "G,", but have the space between condenser
and porcelain filled with oil ingtead of plastic. Their flanges have
sumps and sampling valves for testing and draining the oil.

caps have special machining for exira thick cork-necprene gasket, Types “Gy1” and “OG.I"” bushings are identical with those ‘
which takes care of difference in expansions of copper lead described in paragraphs above but are designed for use in Iner- ‘
and porcelain weather casing. Both these constructions are limited teen filled apparatus. Bushings of these types may also be used }
by the lengths of the condenser leads and therefore were not on cilfilled apparatus. :
used for bushings ahove 46 kv class. . . ‘

For maintenance and repair, see part 3. y

In assembly the bushing is compressed in the press and the insert
iz screwed into the recess with an air motor. Efter pressure is For replacements, see part 5.




outdoor bushings fechaical
4.3 to 345 kv

for power circuit breakers

and transformers page 17

type \\K’I

for transformers principally

terminal cap solder
litting eye cork neoprene gasket
fl_ex'lb[e metal to metal stop
diaphragm filling plug
coll springs.

magnefic
lead tube ol gauge (OK)
bushing plastic
739941 (K) corkk:reogr:ne
Wemco oil (OK) g:)s 0:""'“
heavy wall g
ane-piece potential top

porcelain .

impregnated Ly . .

condenser. _,_J_{—"’" potential davice
connection

ground layer

connector porcelain
insulator

sump {(72fye_ siphon drain
pl vatlve (OK)

pressed on
fobricated

flange

bevel ring
for circuit
breaker and
bevel gasket

figure 18: Typical construction of type "K" bushing manu-
factured 1937 to 1941 for 34.5 to 230 kv (inclusive).

general description

This type of bushing is either oil or plastic encased. It is recognized
by a cast cap, with bolted cover, one-piece porcelain with gaskets
at the ends under constant pressure of internal steel springs
inside the cap. The higher voltage ratings (69 kv and above} are
the principal ones built with the type "K" construction.

type “'WOK’’ has been used to designate oil encased bushings
having this construction. The oil encased design has a sampling
valve and oil sump at the bushing flange. A magnetic oil gauge is
mounted on the side of the cap. This oil gauge has been supplied
with all type QK" bushings for 92 kv and above, and for some
of the 69 kv bushings.

In both types "K' (plastic encased) and “OK" (oil encased) the
construction is identical except for the addition of a magnetic oi]
gauge on the cap and a sampling valve at the flange for the fype
“OK”. Provision for expansion and contraction of the lead is
obtained by a flexible diaphragm inside the cap, as shown in the
sketch. When the bushing is used on heavy current circuit
breakers, a central cable lead is provided, which shunts part of
the current from the flexible diaphragm.

type “*OKI’/ bushing, having this same construction, has an oil
filled weather casing. The bushing is designed for use in Inerteen-
filled apparatus.

recommendétions for maintenance

Make a visual inspection twice a year, See page 28 of this manual.
Where power factor testing schedules have been adopted make
power factor and capacitance tests the first year.

Test saample of oil the first year on oil encased bushings. If the
bushing does not have a magnetic il gauge, check the liquid
level by removing the test plug in the top of the cap.

Recheck the cil every year on any bushings that are noticeably
higher in power factor than the average power lactor for the
bushings of this type.

BRecheck every two years with the power factor test those bushings
which are consistenily well under the safe power facior limits as
indicated by the curve on page 27 of this manual.

Damaged bushings should be rebuilt in duplicate of the original
bushings, but first the condenser elements should be checked for
power factor. If the power factor is above 2% at 25°C, they
should be dried out accerding to instructions on page 31, A
capacitance check should be made at the same time as the power
factor is measured. A condenser can be safely 1ebuilt if the
capacitance of the bushing is not more than 10% above the average
for bushing of the same design. A bushing that has been rebuilt
should be given a power factor and capacitance test as well as
the standard B0 cycle withstand test before being returned to
service.

If the magnetic 6il gauge is damaged, the dial mechanism may be
removed from the bushing cap for repair or replacement. It is
not necessary to open the cap or break any gasket seal o remove
the dial mechanism of the gauge. The meotion of the float inside
the cap is transmitted through the cap casting magnetically
without piercing the cap. Damaged dials should be returned to
the factory (Sharen) for repair or replacement.

recommendations for spares

Spares or replacements will be type "N’ or “OK,” or “O
bushings for 92 kv and above, and type “'OK,” or "S", for 69 kv
and below. The replacement bushings will have the same key
number and will be interchangeable without adapters.

Specily the voltage rating, stock order, and serial number of the
apparatus when ordering spares or replacements,
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section b: bushings manufactured from 1934 to 1942

types V'K, // and “OK,

for transformers only

clamp type

termingl cap stud type

terminal

lock nut
terminal stud

solder seal
cover soldered
pressure nut

|« fabricated
expansion bowl
T springs
P~ dlophragm brazed

into expansion

magnetic gauge
for cil

wet process bonl
parceldin

, . cork-neoprene
bushing plastic ———— = gasket wih
or oil (/—-.,—-‘- o, gaske! with
lower e
electrode condenser

cork-neoprene
gasket with
qasket stop

potential device |
connection

fiiling plug_,_/

fabricated flange
pressed on

LA

figure 19: Typical construction of type "K-1” bushing
manufactured from 1939 to 1942 for 34.5 kv and above.

general description

Bushings of this type are modifications of type "K' bushings and
éover the same range; that is, from 34.5 kv and up. These bushings
are used in all cases when special requirements of the customer
cannof be met with standard type “S", type “N” or type "O”
bushings. For example, when customer requires oil-filled bushings
of 69 kv or below equipped with magnetic oil gauges.

With the exception of the cap design, construction of other parts
is similar or identical with bushings of other types. Thus bushings
of 69 kv class and below have their condensers, flanges and
weather casings identical with those of type G’ bushings. Bush-
ings of 92 kv class and above have other parts identical with
those of type “'N" bushings.

Types “K,* and "OK,”" bushings have labricated caps and the
cover is sither bolted or soldered to the expansion bowl. A single
disc diaphragm is brazed to the bowl inside of it and the condenser
lead is brought through the cover.

The space between condenser and the weather casing is filled
with plastic #7399-1 for type “K,”" and with oil, for type “OK,".
The oilfilled type “OK,” bushings have magnetic oil gauges for
indicating oil level.

For maintenance and repair, see part 3.
For replacement, see part 5.

type \\MII

for circuit breakers only

cork-neoprens gasket

brecthing valve
metal o metal stop

¢oil spring
filling phag ohunt

curk—neqpi:ene
lead tube qgasket witl

stop gasket
i oif level Indicator

[,lt_‘___,_ glass gauge

borded joint
between glass

and porcelain |
T T———— Wemco o
heavy wall p
gg‘:;epl':ige n potential tap
corl‘t‘-?e%[i:;.ene
impregnated goskel wi
::osdegser [ | > stop gusket
porcleltc'lin
¥; insulation
ground layer
connection " potential device
connection
pressed on sump
fabricated

flange \’_% @dwin plug
| bevel ring for
circuit brecker
ond bevel gaske!

figure 20: Typical construction of type "M” bushing manu-
factured from 1937 to 1941 for 46 to 230 kv (inclusive).

general description

Bushings are of il encased type with one-piece porcelain sealed
by a gasket to a gauge glass which has great resistance to actinic
rays. The cap is bolted over a cork-neoprene gasket with metal-to-
metal stop. An infernal spring maintaing a definite pressure on
other joints. The current is by-passed around this spring by means
of shunts o prevent magnetic heating of springs. Cork-neoprene
gaskets with askestos neoprene gasket stops are used at ends of
the weather casing. The cap is hermetically sealed, but when
tubing conductor is used, the tubing is used to provide additional
expansion space, The cap is sealed from the tube for shipment
with a screw valve, which can be operated through the filling
hole in the cap. The normal height of cil at 25°C is in the middle
of the gauge glass. A sump and sampling connection are supplied
at the flange.

For maintenance and repair, see part 3.
For replacements, see part 8.
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|
\
‘ : type “'N7/

| for transformers and circuit breakers

adapter nut terminal cap

tilling plug
. draw through lead
spun expansion when used
cap
lead tube

neoprene gasket
molded in brass
ring

cork-neoprene
gasket metal
to metal stop

jumper around

gasket seals 6 coil springs
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gasket with
stop gasket

bushing plastic
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porcelain
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potential tap

potential
device
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figure 21: Typical construction of type "N bushing manu-
factured 1940 through 1942 for 92 to 228 kv (inclusive).

general description

Bushings of this type have a spun or drawn type cap section with
multiple coil springs for placing definite pressure on all gasketed
joints, The gaskets at ends of the porcelain and at ends of gauge
glass in the oil encagsed “"ON" type are of cork-neoprene with
asbestos neoprene gasket stops. On the plastic encased type “N'/,
the gasket between bow! and spun section is of cork-neoprene
with a metal to metal stop. The gasket between stud, terminal
adapter and spun section is a three way seal of neoprene com-
pletely enclosed by metal in an unique fashion. The cil encased
“ON" has a gauge glass and gauge glass support to replace the
cast metal bowl of the plastic encased “'N’’ and also has a sampling
valve at flange. Otherwise the "N and "ON" bushings are alike.
The construction except for the draw-through lead for transformers
is the same for circuit breakers and for transformers. Porcelains
are of one piece type except for the 288 kv where 2 pieces are
used. The gauge glass for the “"ON" almost entirely diverts the
actinic rays. Flanges are of structural type pressed on to the
condenser.

For maintenance and repair, see part 3.
For replacements, see part 5.
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I part 2 I section c: bushings manufactured from 1909 to 1933

type “AY/

hard filling
compound

thin multi-
piece porcelain
weother casing

cas? flange
cemented to
condenser

cement
figure 22: Typical construction of

type "A'’ bushing. Manufactured 1909
to 1922 for 23 to 154 kv linclusive).

\\BII

type

flexible bell cap

contact nut

cork flange cemenied

gaskets over end of
porcelain

thick

multi- cork gaskets and

piece cemen$ between

porceloin sections of multi-
_piece weather cos-

soft ng

filling condenser

compound {lange cemented

#3172 over end of
porcelain

cost mounting
flange cemented
on

figure 23: Typical construction of
type "B"” bushing. Manufactured 1922
ta 1929 for 46 to 187 kv (inclusive).

type \\cfl

stud brought
through

lead

plumbers
cemeant cap nut
bolted on calked lead
cap
cemented B, cork gaskets
flange
soft filling

condenser ;%T_onund
cark gasket Ty '

i H wll heavy one-piece

g ] i porcelain

casi mount- _"’2]||1|} i weather cosing
ing flange [l
cemented to cast mounting
cor;denser flonge cemented
{later con- {0 condenser
struction} {early construc-

struction)

figu.re 24: Typical construction of
type “"C" bushing. Manufactured 1922
to 1929 for 22 to 66 kv (inclusive).

type \\DII

cap

cable soldered
into underside
of cap

cork gasket

soft filling
campound
#3172

one piece
porcelain

cast mounting
flange
cemented to
porceloin and
to condenser

figure 25: Typical construction of
type "D" bushing. Manufactured for
transformers only, 1922 to 1932 for
33 and 44 kv.

contact nut
ond tube seal

adapter ring

leod tube ¢ cemented ring

soft filling heavy

compound one plece

*3i72 porcelain

cemented i :eqfher

ring £ asing
——/ condenser

cast

adjusting cork gosket

flange E

cast meunting
flonge cemented
10 condenser

figure 26: Typical construction of
type “'E” bushing. Manufactured 1922
to 1929 for 33 to 187 kv linclusive).

type \\I‘I’

69 kv and below

cork neopreng
gaskets with
stop gaskets

friple
seal
parts

goskets
i heavy wall one
E?r?\emed to piece porcelgin
porcelain /
i <27, cemented cost
‘ 4 / ring
It soft filling
t e — compound
#3172
1 cast flange
condenser Ll Il E Cemenfedg
ff g to condenser
ifly i

a

flgure 27: Typical construction of
type "'F" bushing. Manufactured 1929
to 1934 for 13.8 to 230 kv (inclusive).
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types \\AII’ \\BII’ \\CII’ \\DII’ \\EI! al‘l.d \\rl’
recommendations for maintenance

The insulation in the lypes “A", “B”, ucr!' “D", \\EM’ or "'
bushing condenser does not have the dielectric strength we have
been able te build into bushings made more recently. The mechan-
ical construction of the weather casing and cap is not considered
good enough to exclude the possibility of water entering the
bushing and coniributing fo an electrical breakdown of the
insulation. For these reasons, we believe these bushings are
incapable of maintaining the interruption free service that is
expected on modern transmission and distribution circuits. Tt is
therefore recommended that these bushings be replaced with
bushings of modern design.

Until replacements can be made, the bushings should be given a
visual inspection twice a year. The inspector should watch for
broken porcelains, defective gaskets, and evidence of leaking
compound, [f any bushings are found with these defects, the
bushings should be replaced with a modern hushing.

Where power faclor testing schedules have been adopted, the
power factor and capacilance should be checked annually and
compared with previous measurements {o observe if there is any
evidence of water getting into the bushing. If the capacitance is
more than 15% higher than the average capacitance of like
bushings, or if the power factor is higher than the curve of acgept-
able power factor limits, fig. 32, page 27, or shows an appreciable
increase over the past measurements, the suitability of the bushing
for continued service iz doubtul. In such a case, it should be
replaced as scon as possible with the bushing recommended for
this purpose in the engineering recommendations for outdoor
circuit breaker and transformer bushings, pages 46 to 83, in-
clusive.

recommendations for spares
and replacements

For spares and replacements an up-to-date bushing is recom-
mended. Wherever the design of the apparaius permits, the
replacement will be in accordance with the engineering recom-
mendations for ouidoor circuit breaker and iransformer bush-
ings on pages 46 io B3. In some cases, it may not be possible to
provide a completely impulse cocrdinaied design as it will
generally be necessary to maintain lengths on the inside of the
apparatus and sometimes necessary to maintain the original
diameter to fit the holes in apparatus covers or to fit bushing
type current iransformers. Wherever possible, present standards
will be used.

Where drawings for replacement bushings have not been made,
wo will make them, and where an adapter is required, we will
provide the adapter, and its price will be included in the price of
the bushing.

When ordering bushings for spares or replacements, specify the
voltage rating, shop order and serial number, where available,
and if possible provide also the shop order of the circuit breaker
or transformer in which the bushing is fo be used.

types “H-1//—““H.2/7
for transformers only

cap
cement

hord filling

3 :2:,3 compound

gasket

>
.0

¥
X X0
L2

<7
0.0

’,

I
0
ta%a%%"

%

Yo'

cement

%
o

thin multi-
piece porcelain
weather ¢osing

..
o

X_>
ool

-
%

>
s‘:

X

T a%a e

cast flange
cemented
to porcelain

0

7o

o]

"7

lead, with Micarta
tube or cable
insulation

LT aTeTATA

conductor type
cable H-1
solid stud H-2

figure 28: Typical construction of types "H-1" and "H-2"
bushings manufactured from 1909 to 1922 for 13.8 kv to 44 kv

(inclusive),

general description

“H-1" and “H-2'" bulk type porcelain tube bushings were used
on voltages up to 44 kv. For 22, 33 and 44 kv multi-piece porcelains
were used, cemented together with felt or cork gaskets between
sections, The flange was cemented onto the lower porcelain tube.

For “H-1" the conductor through the tube consisted of a solid
stud, surrounded by a Micarta tube.

For “H.2" the inside of the porcelains was fillod with a hard
setting gum,

recommendations for maintenance

Where power factor testing schedules are adopted make power
factor tests annually, inspect visually twice a year. Replace with
bushings of modern design, any bushings found defective either
by the power faclor test or by inspsction.

recommendations for repair

We do not recommend a repair on this type of bushing, because:
(a) The quality and quantity of the insulating material is much
less than present standards, (b) the metal parts are not adaptable
fo assembly with the insulating elements of later design bushings,
and (c} the cost of parts plus the cost of dismantling and rebuilding
does not warrant making replacements with parts of the old design,

See page 22 for spares and replacement
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section c: bushings manufactured from 1909 to 1933

types WH-1//—“H-2"7 continrued
recommendations for spares

Bushings of this type were built before standards for impulse
coordination were established and at a time when many of the
modern testing facilities were not available. Since then, important
advances have been made in design, materials, and processes,
the benefits of which have been incorporated in modern bushings.
It is not always possible to provide interchangeable bushings of
modern design completely impulse coordinated because it is
generally necessary to maintain lengths and diameters the same
as the old bushing. However, the advantages of increased insula-
tion sirength through the bushing materials, together with im-
proved weatherproofing and the reduction in future maintenance,
warrants replacing these bushings with new ones of modern
design. Wherever possible, present standards will be used in the
design and construction of bushings intended for spares, or as
replacements for bushings of this class.

In order to keep to a minimum the number of designs, and thus
the number of spare bushings that the operafor must carry in
stock we use, wherever possible, a standard up-to-date bushing in
flling an order for spares. In some cases we fit it to the apparatus
by means of adapters, rather than supply new designs for each
of these old bushings.

Wherever such a bushing or bushing and adapter has been
designed it is indicated in the tabulation of drawings, pages 46
to 83. In each case the drawing number of the adapter is given,
or it required, but not already made, it is so indicated by the (.
When such a design has not been made, we will make it with no
development cost to the customer. The cost to the customer of
the bushing and adapter will be the same as if the old design
had been duplicated.

recommendations for replacement

These bushings are from 25 to 35 years old. On account of their
age, and the improvements which have been made since they
were manufactured, it is recommended that type “H-2"" bushings
be replaced with bushings of modern design.

type “\J-177 for transformers only

cap bolted
1o porcelain
leod
or welded
into cap cne-piece

porcelain tube

d cable
lead

i

figure 29: Typical construction of type *].1"" bushing manu-
factured from 1922 to 1930 for 4.3 kv to 23 kv (inclusive).

general description

This is a single piece porcelain tube bulk type bushing, with
heavily insulated cable lead passing through the bushing. The
porcelain is cast with a collar below the rain sheds; this collar
fits over the gaskeled mounting ring of the transformer cover.
The bushings were used from 1922 to 1930, on circuits for 23
kv and below. A number of *J-1"* bushing designs have been made
since 1938 in which the lead is surrounded by a copper tube
clamped fo the ends of the porcelain similar to the V}-2 design.
(See page 14.)

recommendations for maintenance and repair

Inspect pericdically for hroken or cracked porcelains and faulty
gaskets. Power factor tesis need not be made, as such tests will
not show defects in the bushing.

Repairs to damaged porcelains or cables may be made, preferably
at the factory (Sharom}. Porcelains and other parts are carried in
gtock so that such repairs can be made promptly.

These cable type bushings must be handled carefully to prevent
breaking the insulation on the cable.

recomumendations fox spares
and replacements

Spares or replacemants will usually be duplicates of the original
design. In some cases a later style of porcelain will be furnished
which will be interchangeable and will fit the original cover
mounting of the apparatus.

When ordering spares or replacements, specify the voltage rating
of the bushing or transformer winding, and the shop order or
serial number of the iransformer.

Spare bushings with cable leads should be stored in a dry place.

ot e L
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and storage

section a: tests..............pages 24-28

power factor tests
power factor limits
collar power factor tests
moisture tests

section b: maintenance . ... ... pages 28-30

general procedure

potential device connection
bushing filling plastic
prevention of oil leaks

section ¢ repair.............pages 30-32

general procedure
instructions for repair, test,
and re-assembly

section d: storage................page
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m section a: tests

l power factor tests

Many operators find it advisable to make annial power factor
tests, and at the same time, make a visual inspection of the me-
chanical condition of bushings. Others do not feel that an annual
check is absolutely necessary and so make their inspections at
greater intervals. However, the fact that the annual check is
made by many progressive customers indicates its desirability.
Some of the early bushings do not have as high punciure strength
as bushings of later designs. Also in some cases, the lower ends
of the older types of bushings are shorter than those of later
bushings. For these reasons their condition should be checked at
shorter intervals than will be required by later desigms. Older
bushings in very important locations where an oufage might
cause a serious disturbance, should receive semi-annual visual
inspection as described below. Annual power factor tests are
desirable.

a. Visual inspection: Check for leaking compound or oil, me-
chanical damage, broken away cement, broken or cracked por-
celains, accumulations of dirt on porcelain, or carben on lower
end, etc. If any of the above are found and cannot be removed
by cleaning, the bushing should be removed from service. Leak-
ing compound or oil even in small amounts is a potential
hazard, because moisture may be drawn into the weather
casing.

b, Power factor and capacitance tests: The power factor will
indicate the dielechic losses and show the general condition
of the insulation. The capacitance measurement is valuable to
show if a weakness exists in any layer of the bushing.

The Westinghouse Corporation recommends checking all bush-
ings periodically, and the immediate reconditioning or replacing
of bushings which are indicated to be below normal.
Power lactor tests, while not absolutely necessary, or infallible,
are the best check on the interiar condition of the bushing. The in-
formation given in the following pazagraphs is for customers whe
have adopted power factor testing, and who desire to take fullest
advantage of its use.
Condenser bushing construction, as related to power factor testing,
falls into two general classifications; bushings with solid stud
conductors, and these with tubular conductors or leads. Both
types are nsed on circuit breakers as well as on transformers, The
tubular lead permits the use of a draw-through cable conductor
on transformers, which is connected to the terminal cap of the bush-
ing. The cable is insulated to withstand a 1000 volt test between
cable and tube when disconnected from the bushing cap. Tubu-
lar lead bushings for circuit breakers carry the current direcily
through the tube, withouta cable, Solid stud bushings, for both break-
ers and transformers, carry the current directly through the stud.

insulating heads: Some tubular lead bushings for trans-
formers were supplied with insulating heads mounted on top of
the bushing. This feature permits making power factor tests with-
out opening the bushing terminal cap.

When power factor testing a transformer bushing with the insu-
lating head, withdraw the contact screw in cap, comnect the
tasting lead to cap and the shielding lead to the top of insulating
head. After test, fighten the contact screw.

ungrounded power factor methods: The so called
nngrounded power factor method can be made by attaching a
test lead to the voltage tap recoptacle on bushings 92 kv and higher
and the power factor tap provided on ASA standard bushings 23
to 69 kv, inclusive. The ungrounded power factor methods provide
power factor tests on bushings mounted in apparatus without dis-
connecting external parts such as transformer winding, ete. Reler
to fig. 30 for type 'S ungrounded power factor tests and fg. 31
for type “O’' power factor tests throngh voltage tap.

texminal with
test plug in place

terminal with
cover in place

bushing
power
facter
terminal

power
factor
test lead

spring
contact

sopper leod

§-1809132

to lead if desired

fi'gure 30: Power lactor testing terminal for making un-
grounded power factor tests on type "8’ bushings.

caution: Do not remove terminal cover until bushing is
removed from high voltage line and grounded.

1. Remove terminal cover.

3. Proceed to make a power factor test in the conventional manner
uged for testing ungrounded specimen (power factor con.
nection £-1809132 may be used).

3. Replace terminal cover.
caution: I# is exiremely important that the cover be re-

assembled on the testing terminal before energizing the
bushing.

ground legd

may be scldered direct

._
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horizonat
oil level

N Y
flexible connector L.J

figure 31: Test prong for making ungrounded power factor
tests through voltage tap on type O’ bushings.

instructions
After bushing is disconnected from the high voltage line and

grounded, the procedure for using the test prong is:

1. Remove the pipe plug in the voltage tap cover.

2. Connect the terminal end of the test prong fo ground with a
flexible counnector, so an electrostatic charge left on the
bushing after it has been removed from service will be dis-
charged to ground when the test prong is inserted in the voltage
tap.

3. Insert the prong through the hole in the cover to make con-
tact with the female contact in the rear of the voltage tap
assembly,

4, Disconnect the test prong from ground and connect it to the
proper power factor test lead.

5. Proceed to make a power factor fest in the conventional
manner used for testing ungrounded specimens,

6. Alter completing the power factor tests, remove the test
prong.

7. Add new Wemco “"C" oil tc have level even with boitom of
hole in cover, if necessary.

8. Replace the pipe plug in a weatherproof manner in the cover.

data

general procedure for power factor test:

When standard circuit breaker bushings are tested, the other
parts of the breaker such as the lift rods, oil, grids, arc shields,
etc., are included in the test and will influence the results. If a
high power factor reading is obtained because of dirt or moisture
on or in, any part other than the bushing, the affected part should
be cleaned and dried. In the case of arc shields, lift rods and
guides, cleaning with benzine or carbon tetrachloride will usually
lower the power factor to a satisfactory value. Qil which has a
high power factor will cause bushings which are tested in it to
read high on power factor test. Such oil should be investigated
for dieleciric strength, acidity, and RE test, and it any of these
show the cil fo be below normal, it should be replaced with oil
in good condition. The gasket between the bushing flange and
the circuit breaker or transformer base is an insulator, and the
bushing is elecirically connected fo the base or tank by the
mounting bolts. If paint under the heads of the bolts prevents
their making good electrical contact, the bushing on test may
indicate a high power factor.

The recommended way for testing circuit breaker bushings is to
disconnect the bushings at the top, then test with breaker closed,
and then each bushing by itself with breaker opened. The com-
bined three readings will, after experience is obfained in inter-
preting them, definitely locate any defect which may be present.

With the exiremely low normal power factor of the newer bushings,
the influence of high power factor in the De-ion grids causes the
bushing power factor measurement fo be high. A high value of
power factor in the grids does not alfect their interrupting ability.
If this condition is encountered, the losses of the De-ion grids
may be eliminated by ungrounded power factor test methed,
shielding or removing from the bushing. They may be shielded by
covering the grid with metal foil or with a screen of metal having
a mesh not over 214 inches square. The shield must make good
electrical contact with the stationary contact foot.

Tests are not usually made on circuit breaker oil unless a high
loss is indicated and then only after the bushings bave been
proven sound.

It is possible that high power factor may be caused by conducting
surfaces in the proximity of the bushing. This is particnlarly true
of spare bushings being tested in their crates. It is possible for the
crate, especially if wet, or the tester himself to cause a high power
factor reading. For this reason it is recommended that the bushings
be removed from their crates for testing and all conducting sur-
faces eliminated from the immediate vicinity of the bushing,

Bushings suitable for ungrounded power factor tests may be
tested in transformers without disconnecting the winding. Where
ungrounded power factor methods are not available, the bushings
may be. tested in fransformers by other methods. .. - o

For transformer bushing without the power factor fest terminal or
potential taps, where the draw-through lead. with top cable. conr
necticn. is used and where it is possible to disconnect.the trans-
former winding from ground, -the bushings may be tested without
removal frem the apparatus providing the festing set is equipped
to bring the tube and lead to the same potential and phase relation-
ship. I there is a layer of tape on the lgad such as is used in
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section a: tests

power factor tests continued

present designs and has been used in most of the old designs
this will be sufficient insulation to permit testing the bushing
without removal. A thin wall insulating tube slipped down over
the lead provides ample insulation for the top end cf the lead.

If the transtormer bushings have an insulating head and the
testing set is equipped o bring the test circuit and the shielding
circuit to the same potential and phase relatienship, it will not be
necessary to disconnect the internal bushing lead or the small
length of outside line, but the translormer winding must be dis-
connected from ground.

It high losses are found it is best to determine their location before
removal of the bushing; they can often be eliminated by cleaning
some surfaces.

Power factors of bushings vary with changes in temperature. It is
therefore desirable that the tests be made in warm weather with
the apparatus not under 60°F. A record of the test should include
the temperature of the bushing, as well as the ambient temperature.

The temperature of the bushing may be determined approximately
by one of the following methods, if the apparatus has just.been
taken out of service.

a. Use the mean of the air and top cil temperatures as measured
by thermometers; the oil temperature to be measured at the
top of and inside of the tank; the air temperature to be measured
in the shade, at a point not less than 4 feet away from the tank.

b. Meagure with a thermometer the temperature on the oulside
of the tank at the level of the fop of the oil and add 5°F to
allow for the difference in temperature between that of the
bushing and the outside of the tank.

If the apparatus has been out of service for a sufficient time to
allow all parts to cool to atmospheric temperature, then the
atmospheric temperature {measured in the shade) may be used.

The power factors at which apparatus should be withdrawn from
gervice will of course depend a great deal on the seriousness of
an interruption on the particular circuit.

Generally a bushing having a power factor measurement within
the limits of the curves on page 27 will have a dielectric strength
necessary to meet the standardized one minute acceptance test
and will be satisfactory for service.

The best method for determining the condition of a bushing
using power factor measurements is to compare several readings
taken over a long period of time at approximately the same
temperature. These readings should remain fairly constant. Any
continual rise in the readings with time indicates that the bushing
is deteriorating and it should be removed from service and
checked to determine the cause. Where previous records are
not available compare tests between similar bushings.

Bushings operated at extremely high temperatures either because
of heavy loads on the apparatus, or because of the location in
very hot climates will have larger losses than bushings operated

at lower temperatures. For this reason, it is recommended that
curve 3 (see page 27} should be used in determining the safe
power factor for bushings other than type O in such locations.

When field tests with the power factor testing set indicates that
the condition of a bushing is questionable, the results may be
referred to the Westinghouse bushing engineers for analysis and
recommendations. Questions on transformer bushings should be
referred to the Power Transformer Engineering Department at
Sharon, Pa., and for circuit breaker bushings should be referrad
to the Power Circuit Breaker Department at East Pitisburgh, Pa.

There will be some diference in the safe power factors of bushings
of different periods and constructions as the high power factors
will arise from different sources. We would alsc take from service
some types of bushings with known defecis much quicker than
others with recagnized good construction. It is recommended
that the factory be consulted in the case of any doubt in the
interpretation of test results on any bushings.

When a bushing is used on a line having a rated circuit voltage
lower than the nominal voltage class of the bushing, the power
factor may be slightly higher than indicated by the curve and
still be satisfactory, or if bushings are on circuits of a higher
voltage, the power factor must be lower than indicated by the
curve.

With normal capacitance the power factor is directly indicative
of the watts loss in the insulation. The power faclor shows the
quality of the ingulation. The watts loss is a composite indication
of the quality and amount of insulation tested. The power factor
can be used for direct comparison between a small bushing and
a large one.

Capacitance is used in the bushing analysis only for comparison
with other bushings of the same design and tested in similar
apparatus. A capacitance value of more than 15 percent on all
bushings of earlier make than the type O and 10 percent on
the type “Q" above the average of the other bushings of the same
design raises a suspicion that some of the layers of the condenser
bushing have been short circuited either through puncture or by
leakage over the surface. The percentage of good layers remain-
ing should vary inversely as the percentage of the capacitance
reading to the average capacitance for the particular design of
bushing.

The watts loss will not always show the condition of partial brealk-
down. Bushings with one or two percent power factor will be
passed as satisfactory if only the watts are considered, even it
thirty percent of the insulation is punctured. It would be rsjected
on the capacitance analysis on a comparatively small amount of
short circuited insulation.

In case of a high power factor measurement, the most likely cause
is that moisture has found its way inside the porcelain weather
casing or that the lower end has been exposed to moisture in
slorage or to moisture and carbon in the oil. When it has been
determined that the high power factor is in the bushing itself, the
bushing must be removed from service. Ses recommendations
applying to bushings of the type involved.
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| collar power factor testsJ

To make power factor tests on a section of a bushing, a metal
band may be placed around the bushing at some location and
power factor taken between the metal band and center conductor.
Example—a collar test between a metsl band just beneath the
top porcelain rain shed and the center conductor may show
water in the top of a bushing that would not be detected on a
power factor test on the complete bushing.

With power factor equipment high vollage lead connected to the
metal band and the ground lead connected to the center con-
ductor, the test is called “Hot Power Factor Collar Test”. With
the test leads reversed the test is called “Cold Power Factor
Collar Test”.

moisture tests

To test for moisture in bushings filled with compound, the fol-
lowing checks may be made. These checks will show 0.15% of
moisture. (The tests are not applicable fo bushings built befcre
1922 with the hard compound.} As the type “5" is hermetically
gealed it should not be opened to test for moisture unless the
bushing has high power factor. The type “O" should not be
opened for oil examination unless power factor tests are above
the acceptable limits, as shown on page 27.

To make the test, the cap is opened to expose the gum. One end
of a red hot 14" rod is pushed into the filling compound. If moisture
ig present a crackling sputtering or hissing noise will be heard.
If no moisture is present the gum melts very quietly.

Ancther very effective test is o place some of the compound on
a piece of wire and melt it in the flame of a match or a blow forch,
The flame of the blow torch should be turned low so that the
amount of noise present will be reduced. It there is moisture in
the gum, a sputtering noise will be heard and small sparks will
be thrown off. If the gum is dry, it will melt without disturbance.
When water is found in the compound, the bushing should be
taken out of service, See recommendations for bushings of that
particular type.

For types "G, "G/, "G;", "K" and “K,” bushings, samples of
compound for the moisture test may be obtained on a small dry
stick or rod inserted through the top filling plug.

For type “S" bushings, small samples of the compound can be
obtained by unsoldering the screw in the side of the cap and
inserting a wire.

Check oil or Inerteen height in types "OG" and “IG" bushings
at regular inspection periods and “OS'" (where gauges are
provided).

On all the later type bushings, except types "$” and "O", a
pipe plug is provided o that a pressure test of 15 pounds with a
dry air or gas can be applied to locate possible moisture leakage
on high power factor bushings. A pressure gauge left for at least
15 minutes with line closed afier the outside pressure is removed

will show definitely if the bushing is tight. The use of oil or soapy-

water over suspected parts will show large leaks.

The pressure test should mot be applied to the types “Q" and.

“G" hushings. i power factor measurement indicates them fo be

defoctive, they should be taken to a repair shop where they can

be thoroughly investigated. .

section b: maintenance

I general proceduare

General maintenance of bushings should include periodic visual
inspection for physical damage, leaks, bad connections, ete. The
bushings should bhe cleaned at intervals to keep the insulation
surfaces free from accumulation of foreign materials. Paint ex-
posed metal parts to protect from the weather.

See part 2 for any specific maintenance information for various
types of bushings.

If power factor testing is used, the power factor and capacitance
should be measured at intervals suggested for particular type
bushings or established by service conditions.

1f a bushing is damaged or defective, repair or replacement should
be made.

A decision between repair or replacement must often be made by
the customer. To make this decision he must know the Corpora-
tion's policy on the repair or replacement of bushings and the
price of the repair or replacement. It is highly desirable that the
customer make this decision before he incurs any expense to
gend the bushing to the factory.

When the differential of price between the repair of the older
types and their replacement with up-to-date bushings is balanced
against the improvements of the later designs, it is desirable that
all bushings except those of the later types (“G", "G.", "G;",
M, UK, UK, CCTY, YNY, “O" or M'S") be replaced rather
than repaired.

When a bushing is to be repaired, it should be returned to the
factory (transformer bushings to Sharen, Pa., and circuit breaker
bushings to East Pittsburgh, Pa.) Information as to the cause of
the return should accompany the bushing.

A few of the advantages obtained by returning the bushing to
the factory for repair are as follows:

a. The proper processes, gasket materials, filling compounds,
cements, efc., are used.

b. Whenever possible, the bushings are changed to latest con-
struction and all gaskets are renewed.

o. Pressure tests are made to insure tightness of the condenser
and the weather casing assembly.

d. Power factor tests and 60 cycle routine tests are made. A
bushing which cannct be processed to have a power factor
less than two percent is rejected. A repaired bushing must
withstand the same 60 cycle voltage test as a new bushing of
the same design.

e. Experienced workmen and special facilities are available.

1. A bushing repaired at the factory carries the same warranties
as a new bushing of the same type.

It the above schedule for.testing.and mﬁiﬁtenancé is Vfollo.wérd,
and bushings renewed or replaced as per recommendations given,

.- we believe condenser bushing failures-will practically.disappeaz.

i
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potential tap for wuse as voltage source: The
primary purpose of the potential tap, fig. 33, on type "O"
bushings is to provide a source of voltage for use in syn-
chronizing, relaying, etc. Figure 34 shows potential device cable
attached to a bushing. This cable may be obtained from East
Pittsburgh. When using this connector, the potential tap socket
cover must be removed from the bushing and the oil replaced
with petrolatum. Sufficient petrolatum should be packed in the
tap socket so that the cavity is almost full when the connector is
in place. The one end of the connector has provisions for clamping
it in place, using the same holes and bolts as for the cover of the
voltage tap socket. Provisions are made for connecting the other
end fo the potential device cabinet.

oil filled

voltage tap
receptocle

Higure 33: Voltage tap receptacle for type 'O bushing
|_‘__bushmg

flange

potential device cable

voltage tap

petrolatum:

Pack bushing receptacle with
petrolotum, eliminating air pockets
Insert cable end into receptacle
and cleon off excess petrolatum
that squeezes out. Boit cable
flange with gasket seal to bushing.

u L bolted connection

ﬁgure 34: voltage tap, bolt connected, for type “'0" bushing

potential device connection

Two layer tapped bushings have been supplied since 1934 to
uge the type PB-2, PBA or PBA-2 potential devices. Attachment
of petential device cable to the modern bushing receptacle is
made as shown in fig. 1 of L.B. 33-357-2 for adjustment.

By making several modifications as shown in fig. 35, the early
types PB-1 and PB-11 single-layer tap potential devices can be
attached to modern two layer tap bushings. See instruction book
above for adjusting PB-1 and PB-11 to two layer taps.

one tilling hole--one vent hole fill with petrolatum; heated fo approx.
80°C; heat receptacle with torch to 30°
to 70°C before pouring

gusket coated with
no. 7247 cement

fill with petrolatum
before inserting contoct

P AN NN

ngw adapter costing for
voltage top housing

gaskets coated with —new contact insert for
no. 7247 cement lead-in cable

fig'ure 35: Voltage tap connection for PB-1 and PB-11
networks.

bushing filling plastic 7399-1

The purpose of a filling material {compound or oil) in the West-
inghouse Micarta condenser bushing is not to develop and
maintain its electrical strength but rather to protect the surface
of the condenser and to prevent flash-over inside the porcelain
when impulse voltages or excessive 60 cycle voltages reach the
terminals. Bushing plastic 7398-1 was developed by Westinghouse
Electric Corporation for this use in 1938 and has been used since
that time on both new and repair orders.

This compound is a black asphalt-oil-aeroclor plastic material,
which is heavier than water at all operaling temperatures. The
plastic will not flow readily at room temperatare but is quite
fluid when heated to 125° + 5°C (never heat over 135°C). This
material will not crack or pull away from the condenser or por-
celain at temperatures as low as —50°C.

The Westinghouse standard condenser bushings 69 kv and below
are all compound filled. The principal advantages of compound
filling over oil filling are (1) it greatly minimizes the possikilities
of fire on top of transformers and breakers in case of porcelain
rupfure, (2} the compound flows slowly and will remain on the
bushing Micarta for a considerable time even though the por-
celain is broken, and (3) the compound being heavier than water
protecis the upper end of the bushing even should moisture enter
the weather casing.

Old bushings using compound 3172 should have the filling
material changed to bushing plastic 7399-1 when bushings are
being repaired or rehabilitated. The porcelain and Micarta must
both be thoroughly cleaned before the bushing plastic is applied
and it is preferable that this work be done at the factory.
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section b: maintenance

r prevention of oil leaks J

types “F”’, "G"”, and “"K" bushings installed on
Sealedaire® and Inertaire® transformers

For bushings built up to and including year 1939, For a few
years, a metalto-metal seal was used between the end of the
copper tube through the condenser, and the terminal cap. This
seal depends on the end of the tube being smooth and round
and on a smooth taper in the cap accurately centered. As the
cap is tightened, a line contact between the tube and cap taper
is depended upon to be tight.

In general, this expectation has been met. Qccasional diffieulty
with this requirement in the field has been due to the fact that
many bushings are now subjected to pressure after installation,
which would not have been formerly, because of the use of
Sealedaire. The Sealedaire feature now provided on power trans-
formers, 2000 kva and below, will subject the bushings fo in-
creased pressures after installation, Therefore, special care must
be taken in installing the terminal cap if leakage is to be prevented.

There are two principal causes for leakage, One is failure fo
tighten sufficiently. The other trouble is mechanical damage,
such as nicks and other damage to the tube, and alse galling and
grooves in the taper inside the terminal cap.

Where leakage of oil at this spot exists in the field, it is recom-
mended that any pressure in the tank be released. Then the cap
should be inspected for mechanical damage. If such exists, it
should be repaired if possible. If the tube is damaged, this can
usually be repaired in the field. If the terminal cap is galled, a
new one may be obtained from the factory. Tinning of the inside
surface of the terminal cap will sometimes correct the trouble
where the surface is only slightly damaged. An alternate method
is to supply the new gasketed type of seal, as described below.

If it is reasonably certain that the cap is not tight, it may be
decided not to inspect the parts but to tighten and test. Care
should be faken not to tighten too much, as this will gall the
tapered surface and require both repairs to the tube and a new
cap. Alter tightening, a pressure of five pounds per square inch
should be applied in the air space and the cap tested with scapy
water.

For bushings built for transformers for the years 1940-41,
a gasket seal is used at the top of the condenser tube.

To replace the clder type of seal with the gasketed type, the old
terminal cap may be used, but it is necessary to cbtain the gasket
and sealing thimble from the factory (Sharon). Scldering of the
contact plug into the tube, in the field, is required. When such
a field change is found desirable, full inshructions will be given
upon request to the factory.

@ trademark,

section ¢: repair

general procedure

Bushings manufactured prior to 1934 should be replaced with
bushings of modern design whenever their condition, as indi-
cated by visual inspection, or power factor and capacitance tests
shows them to be in need of servicing. We also advocate replace-
ment of the bushings manufactured prior to 1934 with bushings
of a modern design in case the apparatus is undergoing any
major rehakbilitation,

Wlen replacing old bushings we recommend using modern
bushings. In some cases because of space limitations, it will not
be possible to provide such bushings impulse co-ordinated even
when equipped with standard gap spacings. Adapters are re-
quired in some cases to fit modern bushings to old apparatus.
When necessary, they are supplied with the replacement bushings.

Condenser bushings can be rebuilt successfully by the customer,
if proper facilities are available, and if the instructions for re-
building are carefully followed by capable and experienced
workmen. However, the best results are usually obtained by
having the work done by East Piltsburgh or Sharon plants of the
Westinghouse Corporation. Many of the Corporation’s service
shops are also well equipped fo do the work in an excellent
manner. The equipment required for rebuilding should include
60 cycle and power factor testing equipment. Ovens of a suitable
size equipped with temperature control up to 110° C are necessary.
A liberal change of air in the ovens is necessary. Presses for
flanges and caps are essenfial to obtain the best results. Lathes
of a size suitable for swinging the bushings are also needed. Small
tools, taps and dies must be at hand. Facilities for handling the
filling compound at a proper temperature must be available.
For the larger bushings some crane service is alsc needed.

instructions for repair,
test, and re-assembly

At the factory the following operations are generally followed on
all except type “O” bushings. For type “O" bushing repair
information, see IL 33-354-1; for type “S", see IL 33-354-2.

a. Take power factor and capacitance readings of the bushing
as received to determine ifs condition. (i power factor under
49, make 60 cycle test).

b. Remove porcelain and compound.
c. Repeat power factor and capacitance test.

d. H power factor of condenser alone is under curve 1 and over
curve 3 of page 27, the varnish is removed and the condenser
baked to a power factor under curve 3.

e. Re-varnish and pressure test the condenser for tightness.

f. Gaskets are replaced with new ones made of cork necprene.
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g. Top castings are tested for leakage.
h. Re-assemble.

i. Repeat 60 cycle test.

j. Repeat power factor test.

k. Inspection.

1. Tape and dip lower end for moisture proofing if stored.

'epai'= For types “A”, "B“, "C”, \\DH‘ HEH' an’ “H.1"" and
“"H-2"': The recommendations are always that no repairs be made
but bushings be replaced.

For types "G, "K", "M and “N’": Repairs are made as per
original construction.

a. Remove the cap and detachable metal parls at the top,

b. Tape over threads.

¢. Invert the bushing in a warm place or oven and the compound
will gradually flow out.

d. Remove porcelain,

e. Clean condenser and inside porcelain using benzine or
similar material.

f. Air test at 15 lbs per square inch the condenser and flange.

For bushing originally buili with the old 3172 compound it
is necessary that the porcelain be entirely cleaned of the old
compound.

tests: Make power factor and capacitance tests on condenser.
If the power factor meets curve 3 of page 27, the condenser is
satisfactory. The gloss should then be removed from the old
varnish by sandpapering and two (2) coats of varnish 7623.1
applied at both ends of the bushing. Bake each coat at 90°C
for 4 hours. This varnish will give renewed moisture protection
to the bushing and provide a covering entirely inert to the bushing
plastic. The old varnish may be somewhat softened by the plastic
at those spots where it has not been completely oxidized due io
the varnish coat being too heavy.

I the power factor is over curve 3 on page 27 but not over curve
1, scrape and gandpaper off varnish, being careful not to remove
any of the Micarta and then bake in an oven with free circulation
and a temperature of 95°C 1 5°C for periods as given below.

For 25°C power factor 2.00 to 2.25% bake 4 days
For 25°C power factor 2.26 to 2.50% bake 6 days
For 25°C power factor 2.51 to 3.00% bake 10 days
For 25°C power facior 3.01 to 3.50% bake 12 days

After baking, cool for 24 hours before rechecking the power
factor. If the condenser has not then returned fo a value below
curve 3, ils use is not recommended.

If power factor of the condenser alone is over the curve 1 on
page 27, it is questionable whether the condenser can be brought
to a reasonable power factor by drying and also whether a bush-
ing so reclaimed has entirely regained its insulating properties.

The capacitance should not be over 10% higher than the average
of similar bushings or there is a suspicion of short circuited layers.
The bushings should then be given 6 coats of 7623-1 varnish.

Dry each coat as specified above—sandpaper lightly each coat
as necessary to maintain a smooth glossy finish.

Woeather casing assemblies should be air-tested at 13 1b per sq. in,

re-assembly: Clean carefully all gaskets and gasketed sur-
faces. Except for screwed connections use cork neoprene gaskets
7249-1, in all cases. Gasket stops should be used on bushings
where the spring follow-up on gaskets is provided. The cork
neoprene gasket is applied with a thin even coat of 1887 or
6277 cement which is allowed to become tacky before placing
in position. The asbesios neoprene stop gasket is coated with
aluminum paint and then dried and then cement is used. Metal
covered asbestos gaskets are applied with 6855 shellac which
should not be allowed to become tacky.

Assemble with approxzimately 250 1b per sq in on the cork-neoprene
gasket of largest dimension. Where gasket stops are used, this
should just bring the gasket stops into cloge contact with porcelain
and metal.

In packing the stuffing box of type “G’* bushings, insert one
ring at a time and tamp firmly in place before adding the next
ring. Stagger the joints of the packing rings. Before screwing in
the packing nut, add sufficient amount of the sealing material
6008 to Ell under the nut. The packing nut should be drilled
with two small holes to permit the surplus of material to be forced
out. Screw packing nut tightly. Cover with 6008 sealing com-
pound. Use 6855 cement on the metal and asbestos gasket under
the top nut. Use only alcohol and rosin for soldering flux when
soldering fop nut.

Where oil is used as the filling for weather casing and wherever
the plastic encased bushing is completely assembled before
filling from the bettom, the bushing should be baked in 90°C +
5°C oven for 3 hours to set the gasket cements and also to make
them thoroughly oil procf. When filled with hot plastic com-
pound, pour immediately after the bushing is removed from the
oven. The approximate height of filling compound when at 20°C
to 25°C is as per the sketches, part 2, of the various type bushings.
There should be at 20°C to 25°C from Y to 1/8 as much air
space in cap and porcelain as there is plastic.

It is desirable in bushings 92 kv and above, where filling plug
is provided at flange that the filling be from the bottom in order



page 32

section ¢: repair

re-assembly continued

1o avoid trapping of air in the filling, The filling plug at flange
is supplied on some of the type "G and all of the type “K",
“M’* and “N” bushings. When filling with plastic from the bottom
the vent at the top must be open and the weather casing filled
until the plastic runs out of the top vent. While still hot, plastic
must then be drained off from bottom vent as follows to provide

the correct expansion space in cap.

92 kv 134 pints
115 kv 2V pints
138 kv 334 pints
161 kv 4V% pints
196 kv 6 pinis
230kv 8 pinis
287 kv 10 pints
When filled with oil, the oil level at 20 to 25°C should be at
middle of the glass for type “M", at 25°C level for type "K”, and
for type “ON" 134" above bottom of glags for 92 to 161 kv and
134" above bottom of glass for 196 to 288 kv bushings.
For the type S bushing, the plastic is entered at the filling plug
at flange until it runs out vent hole at the side of the cap. This

will give the correct amount of plastic and none need be drawn off.

For type “'O" bushings the pointer of magnetic cil gauge should
be herizontal at 20 to 25°C.

Make air tests, power factor and capacitance tests and where
possible, 60 cycle, one minute, withstand fests.

special precautions

a. Have surfaces for gaskets clean and free from oil or grease.
b. Do not heat bushing plastic over 135°C.

¢. Where joints are bolted, tighten evenly all around, tightening
each bolt a small amount each time.

d. Use only bushing plastic 7399-1.

e. Do not repair bushings where oil is found in the compound
unless the point of entrance is found and closed.

£. Be sure that air space is left over plastic as specified above.

g. Paint over edges of all exposed gaskets.

section d: storage

Outdoor condenser bushings when instailed in circuit breakers
or translormers, are not sensitive to weather or atmospheric
conditions, because the lower end is kept immersed in oil whick
prevents it from coming in contact with excessive moisture and
the upper end is sealed. In storage other means must be employed
to proteot the lower end. The exception to this is the type “O"
bushing which is weather proofed all over and the following
paragraphs do not apply to type “O" bushings. Type "O' bush-
ings should be stored vertically or with cap end at least 107
higher than inside end and protected from mechanical injury.

Types 8" and “O8" bushings shipped separately from the ap-
paratus with which they are used have the lower end covered
with a polyethylene bag containing silica gel crystals. This serves
as a protection against moisture and dirt. This protection should
not be removed until the bushing is placed in the apparatus, or
the lower end is placed under oil for storage, unless moisture is
seen inside the bag. (This bag is transparent and moisture may
readily be seen without removing.) For long siorage periods
where moisture is detected in the bag, the bag may be removed,
the bushing and bag dried and the bay recharged with dry
silica gel. This bag should be removed before making power
factor tests. The storage place should be clean, very dry, venti-
lated, and several degrees warmer than the outdeor femperature
to prevent condensation. Do not siore in cellars, outside sheds,
or similar places.

The condition of the stored bushing can best be determined by
the power factor test. Periodic tests showing a high or increasing
power factor indicate improper storage conditions. Such bushings
should be moved to better storage. A power factor test measure-
ment made before putting a stored bushing in a breaker or
transformer will give additional assurance that the bushing is
suitable for service.
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l identification of bushings

Most bushings are identified by nameplates mounted on the
flanges or on the bushing caps. The bushing design is identified
by drawing number (dwg no.) or style number (S%). Recent
designy may have the drawing and group number {dwg ,

gr. b

The shop order {S.0.) or general order {G.C.) on which the
bughing was built is usually given on the nameplate.

The above numbers should be referred to when writing to head-
quarters about a bushing. In addition, the S.0. identitication and
rating of the breaker or transformer should be given.

Since 1934, when power factor testing at the factory came into
general use, bushings have been identified with serial numbers,
following the S.0. number. For example, three bushings, built
to dwg no. 31-A-815, gr. 1, on order number 3.0. 70-K-472,
would be marked:

dwg 31-A-815 gr. 1; S.0. 70-K-472—1
dwg 31-A-815 gr. 1; S.0. 70-K-472—2
dwg 31-A-815 gr. 1; 5.0, 70-K-472—3.

In this way, a record of location and tests on individual bushings
may be kept.

Since 1940, bushings have been further identified by kv rating
and type letter on the nameplate. The nameplates of bushings
supplied today also specify the key number where such has
been assigned. For circuit breaker bushings, the ampere rating
is also given on the nameplate. The ampere rating of a trans-
former bushing cannot be specified as it is generally dependent
on the size of the draw-through lead.

key numbers for condenser bushings A key number has
been assigned to most of the outdoor bushings for the purpose of
identifying the principal mounting dimensions, internal dimen-
sions and nominal current ratings. Bushings of the same key
number will fit into the same apparatus without any change
internally in the apparatus or bushing except as specified in the
notes of the bushing tabulations pages 84 to 87. For obsolete
circuit breaker bushings having porcelain arc shields on the
lower end of the bushing, the arc shield is interchangeable where
the same key numbers apply except as indicated in the notes on
the particular bushing.

Transformer bushings having the same key numbers but different
type letters may require a new terminal stud at the top of the
draw-through cable, where cables are used. In some cases a
longer cable is required. New bushings which are ordered to
replace older types are furnished with the necessary cables and
terminals,

Bushings of the same key number may have entirely different
outside structures as, for instance, the method of connecting leads
may be different; the height cutside apparatus may be different;
the voltage tap connection may be of one or two layers or non-
existent; the receptacle may be of the screwed type with Moldarta
insulation or the bolted type with porcelain insulation; the por-
celain may be of standard or oversize height; the type of weather
casing may be different, etc.

section a: bushing identification, replacement, and interchange

If it is necessary to refer to the factory conceming a bushing
which does not have a nameplate, or if it is not possible to cbtain
the nameplate reading, the nameplate reading of the transformer
or circuit breaker will usually be sufficient.

Figures 36 to 44 and tables following give the major dimensions
of all present key numbers and list all bushings of each key
number.

how fo locate dimensions, replacements, bushing num-
ber; and identification of interchangeable bushings:

1. when key nmumber is known . . .

a. Refer to pages 36-44 for listing of dimensions and inter-
changeable bushings by drawings.

b. All bushing drawings listed with same key number are
interchangeakle.
2. when drawing number is knownt . . .

a. Refer to part 5, section a, pages 46-83, for key number and
latest replacement bushings.

nominal current ratings

Current ratings of bushings as given in the table, parts 4 and 5 of
this manual, are "nominal’’ current ratings. Actunal current ratings
depend upon the temperature of the surrounding media in which
the bushing operates, that is, the temperature of the ambient air
and oil surrounding the bushing. Nominal ratings given are for
conditions as follows:

a. transformer bushings, lower end in 95°C oil and upper
end in ambient air at 40°C with a maxzimum hot spot not
exceeding 105°C. Lowering either the oil or ambient air
temperature will allow the transformer bushing to be uprated
above the nominal current and vice versa. For this reason
operating conditions are an important consideration when
applying bushings.

b. circuit breaker bushings are maximum ampere rated.
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section b: sketches for key number dimensions
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section b: tabulation of key numbers o

key | fig. B L T D oil end lead thds | amp [T =%ansf| drawing
no. | no. inside | max. | max. rating |CT = cur | number
mounting flange length| gas | dia R A )] transf
space| under CB =cir
bolt no. dia cover | ©.D. |thds|lgth breaker
circle bolts | bolts
for 13.8-15 kv bushings '
112 36 6 4 1% 1415 1% e R ‘s 4] 165 T 31B452; 66B332; 1B5020; 31A515, Gr.1,2,3,8,
10; 4B6010; 4B7274; TB2063; 7B2067; 7B2107 i
113 36 & 4 Vo 195 1615 . cena e [+} 165 T 31B453; 81B342; 2B458; 24B2411; 2B4258; ]
8B8009; 11B1380; 2B6261; 4B4822; 5A5999;
4B8526; 4B6011; 4B7279; 7B2066; 31AS51S,
Gr. 4, 5, 6; 7TB20569; 7B2108; 7B2552
114 a6 6 4 Ya 245§ 2144 i . .. 0 165 T 1B5217; 6B4380 |
116 38 6 4 15 17V4 I ... 1 14 2% 580 T gégggg, 1B5953; 7B20s1; 31A815, Gr, 7;
117 38 6 4 2 2214 16% raa 1 14 254 550 T 31B454; 83B2314; 2B5633; 314515, Gr. 11, 12,
13,14; 4BS444; 4B5012; 4B71276; 7B2109
118 38 6 4 I aria 21% . 1 14 254 550 T 31B455; 82B458; 2B4069; 24B2417; 4B6017
110 36 6 1 % 2016 | 26| ... TR [ I 188 | T 7B2956
123 36 7 3 V5 1955 16l4 - P .. 0 400 T ng;gg, 65B370; 818B490; 24B2418; 4B4634;
1
124 36 7 3 1223 243 213 - P ae Q 400 T 92B584; 92B884; 6B5312; 24B2419
128 38 7 3 Vo 22% 1614 PN 14 12 3% 1000 T 31B457; B5B713; 4B6013; 24B2413; 488527;
4B6489; 4B7277
126 38 7 3 1 272% | 2% ... 1 | 12 | 3% | w00 | T 31B458; 93B845; 4B6014; 24B2414; 24B6544;
4B7278; 8B65128; 15B1781
127 33 7 3 La 233 1814 A 2 12 45 1450 T 31B459; 93B499; ¥Ba648; 11B2749
128 38 7 3 Yo 287% 213 . 2 12 414 1450 T 31B460; 4BB01S; 4B7279; 11B4760; 6B5613;
31A515, Gr. 31; 11B7114; 24B241%
132 38 B8l4 3 Yo 233 1614 - 2l 1z 1l 1820 T 31B461; 92B541; 11B5281 .
133 as 8l 3 15 287 2134 e 2] 12 4! 1920 T 31B462; 4B6016; 4BY280; 24B2416; 15B4081;
a % v % 31A515, Gr. 37; 7B1745; 11B7115
138 38 934 8 14 29143 217 . 3 12 3% 2700 T 92B648; 1B4814; 7B1327; 17B7155; 24B3148;
11B1364; 11B3848
151 37 634 3 Vo 2005 @ e 1 14 1% 600 CB 1A5041; 2A9884; 435902; 4A5980; 651440;
7&2058 Gr. 1, 2; QASDTT Gr. 3, 4
3.52456 Gr. 1 9.52707 1453430 Gt 1
152 38 T 4 34 26 @ 1 14 23§ 600 CB 952158; 62A641; 13424480, Gr. 1
183 a7 6 3 Vo 2044 @ 1 12 17%% 1200 CB 1A6199; 4A5903; 4A5981; 6Al441; 7A2058,
% ? “ ® Gr. 3, 4; OA8077, Gr. 1, 3,5
154 113 7V 4 34 26 (0] 10 14 234 1200 CB 952159; 625642; 1384480, Gr. 2
158 37 6ls 3 Vo 15%¢ (0] 14 12 11%4g 1200 CB 42A362; 1A5249; 1354480, Gr. 4
157 37 8% 3 4 18%s 8] 1% 14 2% 1200 CB (B340809; 185932; 92A71
158 37 :17% 3 Va 14%4s @ . 34 16 1% 400 CB 640014; 4A4513; 9A8077, Gr. 8
159 37 1) 3 b 14%6 @ . 1 14 1% 600 C3B 640015; 4A2072; 9A8077, Gr. 7
for 23-25 kv bushings
212 36 6 4 e 15 11% . P . Q 165 T 31B463; 83B117; 93B825; 31A516, Gr. 2, 3;
436020 4B7281; 7B2070 7B2072; 7}321]3-
5333128 441C620 )
213 36 6 4 s 20 16lg e A . 0 165 T 31B464; 65B769; 4B6021; 24B2421; 440C621; '
4B4698; 4B'1282 7B2071; 7B2073; 7]32114
7B2649; 31A516 Gr. 4, 5 6
214 36 6 4 ¥ 254 2114 e e . 0 165 T 83B873; 886907 v
216 38 6 4 e 1724 11% e 1 14 2% 520 T 2B6728; 486106 1
217 38 6 P 2254 161a . 1 14 254 520 T 31B465; 1B4977; 4B6022; 314516, Gr. 7, 8;
4B7283; 2482422
218 38 & 4 12 273 21% i 1 14 254 520 T 31B466; 7B2631; 11B2095
223 36 7 3 Y 200 1614 A s we 4] 400 T 31B467; 2B4734; 7B1507; 11B2305; 15B1488%;
2782352
224 38 7 3 la 2514 2134 . ena .. ] 400 T 46B354; 11B4272; 15B7892; 2482428
225 36 7 3 Y4 31%; 2734 i aenn .. 0 400 T 64B562
228 38 7 3 Ve 2314 1614 aes 1% 12 3% 950 T 31B468; 93B769; 4B6023; 2432195 24B2423;
4B72B4 7B1743; 314516, Gr. 1

For circuit breakers, use oil height as per vil gauge on tack,
ee note on nominal current nhngs on page 34,
n drawing 340809, C = 414, kv = 7.5, amp = 1000,




outdoor bushings technical

data
4.3 to 348 kv
33-360
for power circuit breakers
I and transformers page 37
key | fig. B L T D cil end lead thds |amp | T=transf| drawing
no. | no. ingide | max. [ max. rating | CT =cur| number
mounting flange length| gas | dia R A @ transf
space| under CB =cir
holt no. dia cover | 0.D, | thds | lgth breaker
circle bolts | belts
‘ for 23-25 kv bushings—continued
229 38 7 3 % 2% | A% ... 1% 12} 3 850 | T 31B469; 2B4715; 6B5311; 2432425 27B2350;
‘ ' 53B1988; 11B2056; 314515, Gr. 2 !
' 232 38 BY% 3 Y2 24V, 6% | ... 2 12 4% 1375 T g‘llaggé 83B316; 31A5186, Gr. 24; 11133446,- ]
233 as 814 3 1% 29% | 2136 | ... 2 12 | 4% 1375 | T 4B7285; 31B471; 4B6034 24B2424; 440C129; =
1B4588; 314516, Gr. 2
! 235 38 8l4 3 Ve 2414 1614 2 12 415 1820 T 31B472; 11B4393; 315515 Gr. 31 |
236 38 814 3 1 29% | 2% | ... 2% 12 | 414 1820 | T 31B473; 1B5280; 1B5497; 15131752 4B5025; :
: 4B7285; 7B2118; 31A516, Gr, 3 E
243 36 7 3 Yo 11 T4 0 |wos200{ cT 69A839; 4B6026 H
24 | 38 814 4 s E1% F17% .. o [200/400 [ CT 69A840; 486027 :
245 35 9% 8 Yo 11% % ... .. 0 |s00/1000( CT 69A841; 486028 i
246 36 1% 8 Y 1214 8% [ ... . .. o |[so0/1000] CT 69A842; 4B6029 '
251 38 Tih 4 34 3045 ® 1% 14 | 2% | 1200 | oB 952127; 62A638; 2A6586; 4A1925; 5A9598;
6A8890, Gr. 2: 7A9324, Gr. 2; 7A2154, Gr,
3 1145185, Gr. 4; 8A2847 K
25271 38 7Y% 4 34 3012 o] . 1 14 2% 600 CB 952126; 62A640; 4454357 3'
253 38 104 4 % 0% @ 2% 12 | 3 2000 | CB 662741; 643967, BIAI43; BA2847, Gr. 2; ‘
83A041; 1A4839; 965939 44198); 4A7890; -
€A1732; GABS9D, Gr, 3, 4; 749324, Gr. 4, 5;
7A2154, Gr. 2; 1SA9772, Gr. 3
254 38 1014 4 % 2914 @ 3 12 | 414 | 3000 | cB 58A966; 4A7913; 6AL732; 8A2847, Gr. 3;
6AB890, Gr. 6; 737002 7A2154, Gr. 1,
7A2481; 7A8324, Gr, 6 1145185, Gr. 1 ¥
255 38 1014 6 % 30 @ 4 i2 | s 4000 | CB 680580; 96A672; SA6008; 8A2847, Gr. 4; "
5&5275 6A8890, Gr, 7, §; 21A5398, Gr. 4; \
TG 4, Gr. 7, B; 11A5188, Gr. 2; (32145398, 1
1
256 38 T4 4 34 3016 @ 1% 14 | 23 600 | CB 3AB123; 3AB135; 6A1286; 6ARRYD, Gr. I; !
gxsszq Gr. 1; 11A5185, Gr. 5; @21AG308, o
r. 1
257 38 1044 4 34 29 @ 2k 12 | 3% | 2000 | ¢B 60AB1S; 6A8800, Gr. §; 7A9324, Gr. 3;
11A5185, Gr. 3
258 37 84 3 84 17%s @ 1 14 | 1% 400 | CB 340008; 184931; 80A97; 11A5307, Gr. 1
259 37 7% 4 5% 2% @ 1% 4 | 2% 1200 |®CB 404314; (95A427; DEASATI, Cr. 1;
8A1153, Gr. 1 3
260 38 % 4 34 29%¢ o) 1374 14 | 3 500 | CB 647699 1
261 38 % 4 % 25% @ 14 14 | 2% 1200 | CB 661054; 90A739; 6A1227; 8A1153, Gr. 3 X
262 38 7% 4 % 29%4s @® . 1'% 14 3 1200 CB 647699 i
263 a8 104 4 % 3114 @ 3 12 | 414 | 3000 | CB 662737; 3A8114; 15A9772, Gr, 1 :
. 264 a8 73 4 3% 2814 ® 214 12 1 3% | 2000 | cB 637376; 79A497; BA1153, Gr. 2 i
265 37 6% 3 Ve 1654 @ 1 14 | 2 600 | cB 23A713; 6OA462; QﬁMes 21A5678, Gr. 1; !
2A5317; 8A1153, G i
266 37 65 3 Ve 23% @ 1 M| 1% 600 | CB 1A5179; 2AB451; 4A5904; 6A1534; 9484329,
Gr. 1, 2; 1589772, Gr. 2
|
! 267 a8 % 4 5% 255 | .o | .... 1% { 14 | 2% 600 | CB 661054 ‘
' 283 36 74 4 5% 16 10 31 . .. 0 w0 | T 53B2221 ‘
284 6 74 4 8 23 66 | 314 s .. ] w0 | T 5352222
Y 285 36 4 4 %% e | 21 £ o .. 0 400 | T 5382223
286§ 38 14 4 8% 3o, | 2t 314 1% 12 | 24 1200 | T 53B2226
2a7 38 74 4 5% 361 | 27 a4 144 12 | 21 o0 | T 53B2227
288 a8 7% 4 5% 201 |@17 314 1% 12 | 214 | 1200 | CB &T | 53B2228; 42A9626, Gr. 1; 44A9807, Gr. 1
289 as 8% 4 34 31 @ 4 2y, 12 | 4 2000 | cB 47A6527, Gr. 1; 42A9526, Gr. 2
290 38 8% 4 % 3% 0] 5 a 12 | 4 3000 | CB 4289626, Gr. 3
291 38 9% | 4 % 31 ® [ 4 12 | 4 4000 | cB 4289626, Gr. 4

For circuit braakers, use oil height as per sil gauge on tank.
See note on nominal current ratings on page 34.
Special for Public Service Co. of N.

8 ese drawings require flat flange ring.

() Fiat goat.




page 38

section b: tabulation of key ‘numbers

key | fig. B L T D oil end lead thds |amp |T =transf] drawing
no. } no. ingide | max. | max. rating [CT = cur | number
mounting flange length| gas | dia R A transf
space| d CB =cir
bolt no. dia cover [ O.D. | thds | lgth breaker
circle | bolts | bolts
foxr 33-34.5 kv bushings
305 36 84 4 15 105 6] . ' N T 377951; 604020; 662770; 301261; 1642830,
T, 1 N
306 36 814 4 123 12% @ . P T 604956
32 36 7 4 e 1618 1114 ' [+] 165 T (3952160; (@D10A982; BAI1E9; 24B2430;
- 11B3839; 31B474; 1B4182; 185437; 314517,
Gr. 4,5,6; 2B4651; 4B6030; 4B7287; 4B6332;
6B4376; 7B2074; 7B2076; 7B2119
a3 36 7 4 Ya 214 1614 . . 4] 165 T 31B475; 6A2673; 4B6031; 24B2431; 4B8528;
' 7B2120; 4B7288; 53B2599; 7B2073; 7B2077;
31A617, Gr. 1, 2, 3; 185592, Gr. 1
N6 38 7 4 15 1944 11%4 1 14 3% 500 T 11B5230; 31A517, Gr. 16; 2B4748; 46B652
321 38 84 4 e 16%% 114 Q 165 T 46B897; 1B4936; 488298
323 36 814 4 Yo 2154 1634 . 4] 400 T (H)635613; ()662766; HB6ATI0; 11BT130;
24B4595; 488529; 782121; 6A2656; 15B17€9;
6A2747; 12A7024; 5A5134; 15B2959; 31B476;
81B68S; 81B755; 24B2432; 24B2437; 31A517,
Gr. 7,9; 93B708; 4B6032; 4B7289; 782975
324 36 814 4 23 26%4 21% . . . o] 400 T 66B265; 7B1512; 15B1786; 24B2435
326 38 814 4 15 2414 1614 145 12 3lg 880 T 31B477; 6B4217; 24B2433; ©4B8330;
83B315; 2B4356; 4B6033; 4B7604, Gr, 1;
8AS5240, Gr. 1; 4B7290; (®7B1424; 314517,
Gr. 10, 11, 13, 14
327 a8 84 4 15 2533 21% o 114 12 Ya 890 T 31B478; 1R5496; 53B3136; 7B151}; 31A517,
Gr. 12; 15B1782; 24B1440; 24B2436; 24B7472;
7B1511
328 33 84 4 Vs 245§ 165§ 146-134 14 34 1075 T (©661200; 6B4931; 605900
332 38 9% 8 15 2614 | 17% 2 12 | 44 | 1280 | T 31B479; 92BB45
333 38 934 8 %) 314 2214 . 2 12 414 1280 T 31B480; 1B5936; 4B6034; 15B1788; 4B6354;
4B7291; 4B8531
338 a8 934 8 %] 3ll4 2214 2Va 12 44 1700 T é}géggé, 20A5990; 24B2438; 24B7771;
340 38 11l B 54 alsg 22% 634 3le 12 414 3420 T 11B7199; 24B4485; 848019
343 39 8% 4 Vo 1414 8% .. 4] 100/200 CT §9A843; JA2607; 3A3672; 11B6452; 5A4910;
4B6036; BA9L162; 7B2650; 6B4377
344 39 84 4 Va 1414 8la . . ] 200 ,/400 CT 69A844; 3A2598; 4B6037; 53B1034
345 39 934 8 15 1434 9 1] 00/1000] CT £0A845; 4B6038; 1582029
346 a9 114 8 34 1534 994 e . 4] 500/1000] CT §9A846; 4B6039
350 38 i) 4 4 20la O] I 14 235 600 CB %.51 169; 625639; 7A7006, Gr, 1; 19584791,
I
351 38 7V 4 34 3014 14 14 234 800 CB 3A8375; 3A8376; 4A5908; 6Al241; BABST3,
Gr. 1; 789325, Gr. 2; 13A1965, Gr. 2
352 37 ba’y 4 34 3015 [G] P 1% 14 23 1200 CB 951170; 63A310; 90A139; 13A1965, Gr. 3;
25A1759; 96A343; 1A6121; 2A6366; 3A99LS;
6AI1517; 6A1735; 6A1925; 6A8873, Gr. 4;
751450, Gr. 1; TA7006, Gr. 4; 7A2113, Gr. 5;
759325, Gr. 3; 11A6599, Gr. 1
353 a7 4 4 14 2214 @ 1 14 215 600 |@®CB 643975; 680639; 23A770; 62A606; 1A8195;
2580534; 4A2548; 4A6089; 4A6164; 6A8873,
Gr. 2; 7A2113, Gr. 1, 2; TA932S, Gr. 1;
7AT006, Gr 5; 7A1450, Gr. 5; 13A1968, Gr. 1;
19A4761, Gr. 1
354 38 8 4 Ve 22Vh @ 1 14 2% 600 |BCB 3837583; 6543975; 62A606; 4A2548; 4A6089;
4AB164; 23A770; 7A9325, Gr. 6; 648873
Gr. 3; 19A4761, Gr. 2
358 38 1015 4 % 0% @ 2% 12 3 2000 CB 622518; 66A36; 1A5204; BA1226; 6A1516;
6A8873, Gr. 5; 7A1450, Gr. 2, 3; ZAT008,
Gr. 6; 7A9325, Gr, 4; TA9325, Gr. 7; 1146595,
Gr. 2; 2B599%
as56 38 10V 6 % %% @ Vi 3 12 4 3000 CB 90AB52; 6AB87Z3, Gr. 6; 7A2113, Gr. 6;
TA9325, Gr. §
387 37 10%4 4 % 21% No) . 1 14 214 &600 CB 89A179; 5A9446; 10A928; 17A3905, Gr. 1
358 a7 17 3 % 3 0] . 1 14 1% 300 CB 341711

@) For circuit breakers, use oil height as per cil gauge on tank.
@ Sae note on nominal c_urtenl ratings on page 34

@Ld

(1) L-T-R approximate only for these bushings.
(& 114-14 thrds at enda of bushinga.

jon ia te only for these bushi'ngu.

(s) Bevel seat.
() Insulated cable lead.
(5) Flat seat.

® At 25 cycles.

.ﬂ
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outdoor bushings technical
data
4.3 to 345 kv
———————] 33 36/0
for power circuit breakers
. and transformers page 39
key| fig. B L T D oil end lead thds |Jamp | T=transf] drawing
no. | no. inside | max. | max. rating | CT =cur| number
mounting flange length| gas | dia R A @ trangf
space| under CB =cir
boit no. dia cover | O.D. |thds | lgth breaker
circle bolts | bolts
i for 33-34.5 kv bushings—continued
359 37 7% 4 5% 27%s ® 1V 14 2% 600 CB 434629
360 38 7% 4 % 27114, [0] 114 14 234 400 CB 600714; 5A9741
L 361 38 :17) 4 34 31%e 0] 114 14 23 400 CB 600537; 5A9467
362 38 75 4 S& 271144 @ 115 14 23 1200 CB 600714; 1A8028; 549741
363 38 10 4 34 307 (0] 1% 14 2% 400 CB 621428; 647675; 6A1225; 7A7004, Gr. 3, 4
364 38 13 6 74 35% @ 24 12 3% 2000 CB 662733; 662771; 1AB883; 7A7004, Gr. 8;
9A8474 21}19879 Gr. 1’
365 38 8% 4 4 3174 @D 1% 14 23 1200 CB 5A9487
366 38 7% 4 5% 285%¢ @ 1% 14 2% 400 ) CB 647681
367 37 7% 4 96 2934 @ 1% 14 2% 1200 CE 647681; 79A250; 1A8138; ZAT004, Gr. 1
368 38 Rect, 4 Ya 264 @ 1 14 2 800 |3CB §52A109; 731450, Gr. 6
(454x8)
369 37 8l 4 34 3% 0] 1% 14 3 600 CB 690621
320 37 10 4 34 3074 D 14 14 2% 1200 CB 621428; 63A319; 73ATT2; 13A1965, Gr. 4
IA4SSB 1A7463 3A424l TAT009, Gr. 9
3A%916; 6&1225 7A2113, Gr. 3, 4
7A7004 Gr. 2, 3, 4; 1144538, Gt. 1,
. ?.57006 Gr. 2 3 19A4761 Gr. 4
371 37 10l4 6 34 3414 @ . 3 12 414 3000 CB 952123; 7A1450, Gr. 4
383 36 74 4 Sg 1814 10 3l e - 0 400 T 5382231
384 36 T4 4 88 25 16% 3% cea . o] 400 T 53B2232; 443C332
385 38 7% 4 5 2915 21 3 Vs . Q 400 T 53B2233
386 38 A 4 % 2% 21 3ls 1Y% 12 2% 1200 T 53B2236; 440C436
387 38 7% 4 5% 38l 27 3% 1% 12 2% 1200 T 53B223%
388 38 TV 4 5% 31% (@L7 3l 1% 12 26 1200 CB & T | 5382238
389 a7 934 4 £ 3315 (O] 43 2% 12 4 2000 CB g.A%ﬁZ?, Gr, 1; 4756203, Gz. 1; 42A9627,
r.
for 44-46 kv bushings
405 36 814 4 1% 123 @ e PN .. . fhes T 3G760125; 604892; 667400; 376026; 14A2122,
T.
406 36 814 4 e 135¢ @ .. . P T 604985
412 36 174 4 14 185 12% e e ‘s 0 165 T (®10AB6S; 31B481; 83B125; 1B4708; 4B6040;
437292 7B2078; 732080 7B2124; 3]ASIB
Gr. 1, 311,13, 31
413 36 8% 4 Vo 225¢ 16%; A - o 0 165 T 313482 93B875; 2B4213; 4B6041; 4187293;
7E2079 ‘7B2081; 7B2125; 31A518 Gr. 2,4, 5,
6, 10, 21
414 36 84 4 Vo 29% 233 . . .. 0 155 T 64B201; 7B2059; BB6129 |
416 36 814 4 % 225 | 16% | ... | coon | .. 0 400 | T 623810; (HE60900; 31B483; 15B2960; B1B343; '
235669 4B6042 4B7204; 732126 11B5294;
31&518 Gr.7,8,9, 25, 26 27 .
a7 { 36 8% 4 A 32 266 oo | oo | 0 100 | T 81B762; 1B5465; 8BB710 ;
! 418 38 8Y%; 4 73 25% 1634 . 1% 12 3la 830 T 8).661100 ($605102; 31B484; 1182745, i
1; 7B2908; 31AS18, Gr. 12 32,33
419 38 813 4 e 3034 213 . 1% 12 34 830 T 31B485; 234843 4B6043; 24B2443; 27B2351;
454509 4B7295; 836910 1133053
Y 420 a8 814 4 Ve 309 2134 I 1% 14 34 830 T 19614063; 11B7495
423 36 8la 4 Ve 27 2134 . e o 0 400 T 7B3790; 24B244S
425 38 9% 8 Vo 7% 17% . 2 12 414 1200 T 31B485
426 38 9% 8 Va 321 22 - 2 12 414 1200 T 31B487; 4B6044; 4B7296; 7B2128
428 39 9% 8 14 2% | 17| ... 2% | 12 | 44 | 1600 | T 2B6974 !
41 g 934 8 73 321% | 24| 6 3 12 | ag | o2s00 | T 24B2446 :
t
@ For circuit breaker use oil height as per oil gauge on tank. % L = 22%. |
(2) See note on nominal current ratings on page 7) Has 114-14 threads both ends. !
(2) Flat neat. &L = 2514. .
) Insulated cable lead. ®L, T, and R di ions are approximale only, [
@@L = 1945, 40 May bs tube lead.




page 40 ‘ (
section b: tabulation of key numbers a

key | fig. B L T D oil end lead thds |amp |T =transf] drawing
no. | no. ingide | max. | max. rating |CT =cur | number
mounting flange length| gas dia R A [©) transk
space| under CB =cir
bolt no. dia cover | O.D. | thds | lgth breaker
circle bolts | bolts
for 44-46 kv bushings—continued P
443 39 8% 4 Ve 17% 8% o {woos200 | CT 69AG4T; 4B5046
444 39 9% 8 B 181 94 0 |ecosa00 | cT 69A848; 6AB204; 4B6047; 752086
445 ) 1Y% 8 % 18% 0% | ... o .. o |s00,1000, CT 69A849; 4B6048 !
446 39 14 8 % 19 10 .. 0 |s00/1000| CT 69AA50; 4B6049
451 38 9l 4 % 27V% @ 1 14 | 2 500 | CB 23R082; SIA3L2 98AE82; 4A2.549 TAL1372;
6A8871, Gr. 1; TA9326, Gr.
452 38 7% 4 % 3% @ 1% 14 | 2% 500 | CB 600578; 63A316; 95A459; 29B472; 4A7315;
GABBTL, Gr. 2; TA9326, Gr. 2; 3547405, Gr. 2
453 a8 11l% 8 34 105 @ 1% 14 | 3 1200 | CB (©B80476; 63A317; 29B473: 456163 6Aaa71
Gr. 3; 1252918, Gr. 1; 7A9326, G
454 39 104 6 3% 321 @ 1% 14 | 8 800 | CB 623476, Fig. 1; 667408; 35A7405, Gr. 1
455 38 T% 4 % 3% @ 1% 14 | 3 1200 | CB 749325, Gr. 4; 3245201, Gr. 1
456 33 TVe 4 % 27V% o) 1% 14 | 2 600 | CB 18A7255, Gr. 1
457 38 TV 4 % 2814 D 1% i4 | 23 | 1200 | CB 1847265, Gr. 2
461 41 94 4 73 2554 ® 1 14 | 214 600 | CB 6086553, Fig. 1; T9A581; 8A4423, Gr. 2
462 42 Rect. 1 4 15% @ 1% 14§ 4 300 |@CE 233976; 637445; 2A8335, Gr. 1,2, 3 -
(4% x T%)
s | 42 1044 4 5% 26 @ HVZ H1e | 24 | o0 | cB 203815; 61A784; 14A6575, Gr. 2
464 40 0% 4 5% 24% @ 1% 14 | 1 300 | CB 203816; 61AT84; 1445575, Gr. 1
65 42 94 4 s 25154s ® 1 14 | 21 600 | CB 383525; 606553, Fig. 2; 8A4423, Gr. 1
466 11 914 4 £ 263 ® 1% 4| 2% s00 | CB 605102, Fig. 2, 3; 6A1229; 18A1319, Gr. 1 .
487 41 94 4 Va 32l ® . ] 14 | 2% 600 | ‘CB 660954; 5A6274
483 35 84 4 % 2046 10 4 0 40 | T 5382241
484 36 814 4 5 27 6% | 4 0 400 | T 53B2242
485 36 8l4 4 % 31% 2l 4 e .. 0 400 T 5382243
486 a8 814 4 5% 345 | 21 4 1% 12 | o2 woo | T 53B2246
487 38 8l4 4 % 1015 | a7 4 1% 12 | 2w | 1200 | T 5382247
488 38 814 4 % 33l |OL7 4 1% 1z | 215 | 1200 | CB &T | 53B2248; 42A9528, Gr. 1
.
for 66-69 kv bushings
512 40 9% 8 v 33% 17%6 | ..., .. 0 0 | T 684723; (9344529; ®3IBYL00; 24B2460;
(5)420852; (§622730; (6268387; 24B2466;
30A403; 12R7727; 85A069; 88A369; 2A2633;
3A4881: 6A3674; 4BGOEO; 4BT297; 20AS164;
7B2082; 7B2084; 143174, Gr. 4; 62A306
§B5095, Gr. 1; 3LAS19, G: 1 4 7,8; 12A8037;
12A8938; 16A2495, Gr. 1 4430, Gr. 1;
16A4729. Gr. 1; 16A7169, Gr 1
514 40 9% 8 V% 38% | 22%] .... 1% 12 | 24 400 | T 31A842; 2A2269; 4B5061; 20A8255; 26A8971;
3B7298; 7B2083; 7B2085 §23420; 16A7373,
Gr. 1; 1648269, Gr. 1; 20A2329;' 37A3573;
3TA5I76; 24B2461; 37A4369 .
516 40 93 8 L 343 | 17| ... 1Va 1z | 3 750 | T go.q?o:;; 88A297; 3A4709; L1R1355; 1349220, ‘
T.
517 40 8% 8 1h 39% 2284 e 1% 12 3 750 T 30A40%; 4B6062; 4B7299; 24B2462; 11B7170;
16A9779, Gr. 1; 24B5838; 26A5873 4
523 43 9% 8 . 13 12 T 16A4769, Gr. 1
524 43 9% g 134 12 T 1645468, Gr. 1
526 40 934 8 134 12 o
527 43 934 8 . T 16A5469, Gr. |
529 40 9% 8 % 30% | A% .... 2 12 | 414 | 1850 | T ggﬁgggg; 24B2468; 20A4053; 20A8074;
534 40 1% 8 % 9% 1%y ... 2V 12 3% 2080 T 16A9169; 58AT7473

or circnit breakers use oil height as per cil gauge on tank.
ee note on nomu:al current ratings on page 34.

#587 96’1 xs ; for 600 amps only.
and T dimensions are approximats only-

D F
@5
© Anq]e flan
[OF:
®L




outdoor bushings technical
4.3 to 345 kv _
e———— - 33-360
for power circuit breakers

. and transformers page 41
key | fig. B L T D oil end lead thds |amp |T=transf| drawing
no. | no. inside | max. | max. rating | CT =cur| number
mounting Hange langth; gas dia R A @ transt
space| under CB =cir
bolt no. dia cover | O.D. |thds| lgth breaker
cirele | bolts | bolts -
) for 66-69 kv bushings—continued
540 39 9 4 % 213 8% e P .. o P CT (2)604964; T2A197; 3A5383; 53B6469; 4BOOBS;
(»952093; 301223; 11B273%
’ 543 39 934 8 Vo 2514 11%6 e R o o 100/200 CcT 69A851; 88A733; 5A3591 20A1B73; 4B60S66;
31&519 Gr, 9; 7B29
544 39 1114 8 34 2574 1234 e e .. [¢] 200/400 CcT 69AB52; 89A734; 4B6O6T
545 39 14 8 % 264 12%s Caae . .. 0 400/800 CT 69A853; 88A298; 4BE068
546 a9 14 B 3 26'% 12%s - e .. 0 400/800 CT 69A854; 4B6069; 15B2314
41 9% 4 8% 2214- o . 114 14 |114-214]400/600 CB 363894; 373838; 660018; 4A6090; 63A311;
23)s ZAQBEG 251\9585 Gr. 1 3; BA4269 Gr. I 2,
and 3; 440C463
553 ] 41 94 4 % 2214- |D22'4- e 1t4 14 [114-204]400/600 CEB & T | 351805; 604736; 622014; 1742868, Gr. 1;
23l 23la 705910 3&5382 19A1771 Gr. 1; 654269
QGr. 3; 12Aﬂ919 Gr. 1, 3; 72&414 Gr. 1
440C463 ‘
§54 43 9% 34 3814 O] 5154g 1% 12 2% 600 CB 24A2508, Gr. 1
555 43 934 8 % 3814 @ 5154¢ 1% 12 234 1200 CB 24A2305, Gr. 2, 6 ‘
856 37 11l g8 3% 4434 @ 1la 14 3 1200 CB {680494; 1A738; HISAB28; 2286524, Gr, [; |
63A318; 73A887; S0A697; 94A156; 1A5080
@252030 5}\6086 @5}\2934 653895 Gr. 2‘
7A9327, Gr. 2; 1156593 Gr. 2; ll.ﬁBDlZ
Gr. 2; 1847270, Gr. 2
557 37 1llg 8 %% 4184 o 5% 294 12 3% 2000 CB 2745522, Gr. 1 -
558 37 11l 8 % 443 ® 5% 24 12 35 2000 CB 44A1262, Gr. 1, 2; TAG324, Gr. 4 ‘
861 37 94 4 % 33k @ araes 114 14 214 600 CB 26A774; 61AB05; 94AB6; TA9327, Gr. 3;
11A6598, Gr. 3; 18A7270, Gr. 3 [
862 37 114 -] % 44% | @28, 5%s 145 14 3 400 CB & T | (D680484; 3AB147; 3A8352; 18A628; 6&8395
Gr. 1; (H6A8445; TAGZSZ Gr, i; 7)\3
20A9600; 7A9327, Gr, 1; 1116598, Gr.
11580]2 Gr.lor?: 13&1966 Gr.1; ITASQDE
; @ISAG9SY, Gr. 1; 18AT270, Gr. 1
563 42 Rect 4 %% 21 ® e 1 14 1 400 ((HCB 278840, 17A2868, Gr. 3, 6
{5x1074) |
564 37 12V% 6 3% 3914 ] 1% 14 25 6800 CB 623200; 640387 :
565 42 8% 4 54 33%e o] 2y 12 3% 2000 CB 622267
566 42 9y 4 5% 24% 0] 1% 14 als 600 CB 614603
570 37 1215 6 %4 17 [0} PN 1% 14 2% 1200 CB 523200 |
583 as 9l4 6 34 304 6% 434 PN AN Q 400 T 53B2261; 53B9861 |
584 38 94 5 4% 35 21 4% Caas .. a 400 T 53B2262; 4400C462; 62A4569 |
585 38 9l 6 34 41 27 434 ces .. q 400 T 53B2263
585 38 9l ) 54 38 21 43 1% 12 2% 1200 T 53B2266; 53B2269; 440C766
587 38 94 6 %% 44 27 434 1% 12 24 1200 T 53B2267 H
588 as 944 & 5% 37l @17 514 1% 12 26 1200 CB & T | 42A9625, Gr. I; 47A6658, Gr. 1; 53B2268
594 37 i1le 3 4% 4254 @ . 1Yz 14 2% 800 |@®CB 623734; 79A198; 80A208; S5A6273; 12A2918, t
Gr. 1; 1841323, Gr. 1
i
(D For circuit breakera use oil height as per oil gaunge on tank. 15A6957 has larger diameter than others of Key 562; has 2 layer voltage tap.
(3) Bee note on nominal current ratings on page 34. (0 Angle flanga. I
® L and T dimensions are approximate only. 77 kv, !
@ 5#590 448 only. (2) S #5590 449 onmly.
¥ (s) 6A8445 has larger diameter than others of Key 562,




page 42 _ ‘ |
section b: tabulation of key numbers :

key | fig. B L T D oil end lead thds} DE | amp | T=transf] drawing
no. | no. inside | max. | max. rating | CT =cur| number
mounting Elange length| gas | dia R A @ transf
space| under CB =cir
bolt no. |dia cover | O.D.| thds | lgth breaker
circle bolts | bolts .
for 88-92 kv bushings )
1 | 4 43 11 8 37 197 . 2 12 3 1% 400 CB & T | 330261; (0367220; 420877; 647694; 1756795
601 | 40 ox e % % |@19% o Gr. 1, 16RALB8, Cr, 1; 16A47T3, Cr.
565781 'IIAZBS 805141 875876 96A485‘
353316 6A3614; 945928, Gr. 1; 12A7026, ¥
Gr. } 4 52}\4538
602 43 110 8 3% 379 [0 e 2 1z 34 e 1200 CB ITMQOIS
803 41 11l 8 34 47% @ A 1% 14 3 R 1200 CB & T | 680479, Fig. 1; 680620, Fig. 1
41 11 8 47], 1% 14 3 600 CB & T | 680479, Fig. 2; 680620, Fig. 2; 13R8850, Gr. L;
804 ve # % ® b * 69A259; 7A2140
605 |41 07 43| - 1114 8 34 393 @ . 2 12 5 e 1400 CE & T | 662743; 4A893; S4A765; S6A782; 26A3088
606 40 1144 8 34 3915 19% - 214 12 23 Ya - T 4A885; 13A8848, Gr. 1
607| 44 13% 6 14 | 40 | 23 7 bl s | T 5690192
s08] 44 13% 6 1 | aas | 8% | 7 o) B0 T 580D193
614 | 40 or 43 ills 8 34 433% 22134 ... 2 I2 2% | 1144 - CB & T | 20A7520; 58A2239; 31A792; 85&492 544392;
é‘!ﬂ?lol Gr. 1; 171\3904 Gr. 1; 13492 92
T.
618 43 11V 3% 4334 3213 ... - 2 12 25¢ 1114 cean T 1389283, Gr. 1
616 43 14 34 46 225§ P 215 12 4 334 e T 26A0062; 29A4700
631 40 Rect, 4 % 27s [6)] e 1% 12 1% R 400 |®CB 233948 (S# 135177); 258790; .13A9222, Gr. |;
(7V%x9%4) §37464; 43AST3; 2A4101; 7A1490; 1645707,
. 1
632 41 1% 8 84 4254 (6] e 1% 14 28¢ - 600 CB 662761
for 110-115 kv bushings .
651 | 41 or 43 1314 6 34 38545 18146 P 2 12 . 1% 400 CB & T | 1644161, Gr. 1; 20A94953; 26A8620; 363131;
39%s 19146 419892; 560015; 662740; 56A702; S56AT0M;
63A313; B4A72; 16 4926 Gr. 4 86A993;
2A4608; 74A919; 4A6001; 5.&4748 ESB330;
1247730, Gr. 1; 26A254 0 90, Gr. 1, 3;
298550; 155247 3&8469 631504 7&6438
Gr. 1, 10 135.4484 r. 1
652 40 1314 6 34 4714 | (27% e 2 12 2% | 214 400 CB & T | 608263; 55A873; S56A703; 98A645; SSA87YS
654 ] 41 or 43 14 8 3 4534 21%s . 214 12 3% 35 600 CB & T | 661000; 667385, 690558; (3A31897, Gr. 4;
5&1505 Gr. l, B 34A268; 56A705; 79&166
16}12455 Gr. 4; B1A945; B7A131 @1MSQO
3235 QGr. 4 4AGIGS 4A7828;
539463 1653635 Gr. 1; 34A5256 6A4657;
759551 Gr. 1, 2; 13 M845 Gr. 1; 12A4560,
Gr. 1, 2 21A9122, Gr. 1; ZOASOZB
655 | 41 or 43 14 8 34 4534 21%s e 2% 12 3l 38 1200 CB & T | 13A284S, Gr. 2; 2149122, Gr. 2; 20A3352
658 44 1314 6 15 4634 26% 83 AN .. e e 800 T 5880115
659 44 1314 ] 14 43 23 834 . . . e 1200 CB & T | 585D116; 4080780, Gr. 1
860 44 1314 6 14 43 23 9% ces e . cen 1600 CB & T | 588Dil4; 4080384, Gr. 1
664 | 40 or 41 14 8 3 4675 23 N 2 12 25§ JAR /1Y PR T 31A815; 85AS5LS; 884315; 5A4315
665 | 40 or 4% 14 8 34 47% 23 e 2l 12 34 e 600 CB & T | 11A2115; 1253226 Gr. 1; 4145032, Gt 1;
11A3865; 14A6077, Gr 1; 2653475 3451415
1356102 13A9315 Gir. 1 1652833 Gr. 1; }
1652450 Gr. 1; 433155 4B8449 '
666 ] 41 or 43 14 8 3 A7Ve 23 e 2V 12 3y R 1200 CB &T 12&3228 Gr 2; 1359316 Gr. 1; 14A6077,
Gr. 2; 032 Gr. 2 37&3575 587D216;
588D515; 589]3113 q
9681 37 14 B8 Ta 51la @D 2 12 3% R 600 CB 76A52; 2A1758, Gr. 4; 3A8577; 6A1395, Gr. 1;
3A9429; 6A8422, Gr. 2; BAT7862; 94A135,
Gr. |, 2; 854422; 5A8896, Gr. 1, 6
@682 37 14 T8 5114 0] - 2 12 34 ] -... 1200 CB 4A7413; 5A8897, Qr. 1; 641398, Gr. 1
683 40 1915 4 % 36 [0} i 2 12 20 1.... 500 CB 279304 (with flange 279780)
684 40 Rect. 4 3% a8lg (0] R 2 12 20 | .... 400 |(@CB 279304 (with flange 279185)
(8l4x10%4)
685 43 1644 8 a 5254 0] 3 12 3 s 1600 CB 4449808, Gr. 1
@ For circuit breaker use oil height as por oil gange on tank. (® Angle seat.
0 See note on nominal current ratings on page 34, (@ Not adapted for circuit breaker arc shields.

@L =365, R =2l4.

@ Additicnal inside length when transiormer hall is uzed. () Except tubular lead. ‘




outdoor bushings lochnical

4.3 to 345 kv ' }
. 33-360 i
for power circuit breakers

. and transformers page 43 ‘
‘
I
I
1
key | fig- B L T D oil end lead thds| (DE | amp | T=transf| drawing X
no. | no. ingide | max. | max. rating | CT =cur] number ‘
mounting flange length| gas | dia R A @ transf f
space| und CB =cir i‘
bolt no. |dia caver | 0.D.| thds | lgth breaker \
circle | bolts | bolts |
A
) for 132-138 kv bushings i
i
I
701 |41 ora3| 13 6 34 | e 19! e | 2 1z | 3 % 4007 | CB &T | ®369147; 420669; 660023; 14A1678, Gr. 5; i
v % A /" " 600 €60013; 56A53); 98A791; 662729; 680,663; 3
55A223; 4A6333, Gr. 1; OAB333, Gr. 1; :
¥ sGsAtsz 652496 TA2343, Gr. 1, 2; 14A1679
T, i
702 [410r 43| 15) 6 EVI AT 241%g| ... | 2 12 |3 ]....| e00 | cB&T | ®350941; ()605481; 662769, 680540; 955087;
o " s ® * + 56A532; 6A1515, Gr. 1; 8A4421, Gr. 1;
9A7035; 18A1321, G 1; 19A6486 Gr.'1
703 f4l ore3| 15% 6 2% | 4296 | 2294 .... | 2| 12 |34 |....| 1006 | CB 660000; 72A922; 2A9918 ;
704 |41 0r s3] 1644 8 % | s l@2w| ... |2 | 12 [34] % 600 | CB &T |661060; 680541; oeai; 690551; 23A3800, |
Gr. 1; Gr. 4; 680540; 20K7083; I
2057519, zom?ss “aR265; 34&269 924195, |
5 925295 5A5602; GAB447, Gr. 1; |
1144901, Gr, 1, 2; 1354196, Gr. 1; 12A4560, |
Gr. 3 or 4; 2A1632, Gr. 4; 533277, Gr, 4; i
gmﬁam Gr. 4; 16A3619, Gr. 1; 19A7462, t}
T. i
705 |4lor 43| 15% 6 £ 423 @ ceee |2 b 12 | 246 ] ..., | 1200 CB 14A1678, Gr. 8 i
706 |41 or 43| 150 8 3 | s1 [@23 ]2 12 | 3, | 14 800 | CB &T | 85A573; 2A2331; 6A2689; D3BASG92, Cr. 1; It
1812 8 % ® & * ; 7A1373, Gr. 9; 16A6614, Gr. 1 * }‘
707 {41 0r 43| 1644 8 % | 9% | 200} .... |26 | 12 [ 34| % | 1200 |@CB &T | @u2Ass0; 3A5160 D3AGA25; (HTA2142; i
18A4651 ; CBAG4SY, Gr. 1; 13A4196,
&, 2, 1987463, 5 2; 2343800, Gr. 2;
Se8De3a
708 |41 or 43| 15% 6 1 517% @ veio | 206 12 | 34 {....| 1200 | ©B &T | @38A5992 Gr. 2
714 | 41 or 43 161 8 7 5215, 23 et 2) 12 5 11 e T (D31A838; (DEGATE5S; 2A6314; 5A538;
o /‘ % He % % % | 1 A e G 1 ondza ey
9A7928; 11A8010, Gr, 1, 2; 21A5009, Gr. 1}
2‘2}\2016 Gr. 1; 35A6368, Gr.2; (©3BASI9Z,
T,
715 |4l or 43| 16! B [Horw]| mm @23 e | 2 12 { 35 |....| ®oo | CB&T [ 1359338, Gr. 1; 13A9880; 16A6614; 20A2T66;
o % or¥e| S1% A “ N 34A2846; 37A5084; 9A6238; 13A6103, Gr. 1;
11C3908
ne| 42 1614 8 % | ss% | 284 | .... |2a% | 12 | 6% |....] 1z [ T 54A722; 3A3487 \
717 {41 0r43] 161 8 w| 517 23} v b2 12 | 35 |....| 1200 | cB &T | 1349339, Gr. 1; 20A2381; 587D939; 11A8015, \
°r % HorZs| Sl% DA v " Gr. 12; 12A3227, Gr. 2 21A5009, G 3 \
2052381, Gr. 1; 3242016, Gr. 2: 31A3696, :
Gr. 1; 35A6368, Gr. 1; @3855992 Gr. 2 |
718 44 14% 6 s | sow | 6% | 9% | ... | .. | ... ]....| ®o0 | cBaT|sseD138
9| 4a 1444 6 14 | 4634 | 23 9% | ... | .. | ... f....| 1200 | cB &T | 585D139; 408D78], Gz. 1
720 40 15% 6 % | s336 | 28%| .... | 2 12 | 3 3 |400/800f €T 661029; B4A71
721 44 144 6 15 | 463% | 23 0% | ... .. ... ]....1 1e0o | CB a&T | 595D137; 408D385, Gr. 1 !
731 | ®az 14 8 % | 38 @ oo |21 | 12 [ 34 ]....| 800 | CB 73A964; 90A645; SA0469, Gr. 1; 5A9742, ]
) l
72| @370r| 14 8 % | s @ . 24 ] 12 [ s |....] 1200 | cB 3AB134; 3AB136; 5A9470, Gr. 1
38
133 | ®ar 14 8 % | s6 @ veer | 2 12 | 3% |....|] 600 | cB 42A365; BA32TT
734| 43 16% 8 % | 5254 ® | .- 3 12 |3 |....| 1200 | cB 36A2695, Gr. 1
1 735| 43 16% 8 % | s52% @ ceee | 3 12 | 3% {....] 1600 | CB 36A2695, Gr. 5, 7 |
‘ 36| 43 1614 8 % | 5254 @ . 3 12 |34 | ...} 2000 | cB 36A2695, Gr. 6 |
7371 43 151 6 % | =1y @ 2 | 12 | a3 | ... 1 1200 | cB 18A132], Gr. L, 5
] for 154-288 kv bushings ;
!
751 |41 or 43| 18} 6 44} 18 T ) 12 | 3 600 | 154 Kv. | 20A3766; ®@(®3I69247; (M3I721; 660024; !
> e # % |O18% " n| % CE &1 | 2Ad013; 662745, 6AS103; 23R761," 20A875; i)
86A134; 56A135; 72A245; 17R6296, Gr. !
752 | a1or 43| 147 4-8 469 2256 | ... | 2 12 | 2% | 254 600 | 154 Kv. | 1644484, Gr. 1; (©344608: H60507
“ % & Ve |®22%e & A e BAE% | Savane aei, bodias: 70Asoa3; BoAsos;
15A9770, Gr. 1
754 |41 0r 43| 161 8 | % | s4 24. v | 3 12 | 3 - | 1200 | 161 %v. | 1A7248, Gr. 1; 5A9515; @3LA8EL; A561 ‘
o A R+ ‘L% BUE% | Rae Voandaer;  gaa10d, Ge) I
9BA5EG, Gr. L; 565132 79A113; 12&4560
Gr. 5, G
@ For circuit breaker use oil height aa per il gauge on tank. (5) 400 ampe. :
Xey numbers 751 to 754 inclusive: In type “'O'" bushing the ® Havs 15/2 BC, 6~—1-inch bolts; also 1644 BC 8—3%-inch bolts. |
T dimension is as per fig. 40 o 43. %K ocial 161 kv pmcalam—-mcreued insulation thickness. i
(3 See note on nominal current ratings on page 34. @% = 51 5, H = 225’;. E%
—~43i4 A = 204,

% Additional inside length when transiormer ball is used.

Not adapted for circuit breaker arc shields.




page 44
gection b: tabulation of key numbers
key | tig. B L T D oil end lead thds] DE |amp |T=transf| drawing
no. | no. inside | max. | max. rating | CT = cur| number
mounting flange length| gas | dia R A & transf
space| under CB =cir
bolt no. dia cover | O.D.| thds | 1gth breaker

circle bolts | bolts
for 154-288 kv bushings—continued

755 41 er 43| 16% 8 % | s¢ @2t e ] 8 12 | 3% |....| 1200 | CB &T | 1339362, Gr. 1; 47A6602; 69A366; 2AT045;
2034 1142161; 23A655; 96A856; 47AE648, Gr. 1:
SA9515; 8A2455; 13A9352, Gr. 1; 12A3226,
1
756 |4l or 43| 16l4 8 % | ¢ (@24 R 12 | 3 |....] 800 | CB&T |13A9361, Gr. }; 661005; 680665 23A6E5B;
20¥%s 1243228, Gr. 5; 25A730; 79A113, 1244560,
Gr. 5,8
759 | 44 15% 8 1 | 54 2% | s | ... - | .- fe-o| BOO|T 589D161
760 44 15% 8 1 | s0% | 23 12 ool oo | ..o |-~} 1800 | CB &T | 589D162; 408D385, Gr. 1
70} 43 22 10 1 64l | 2514 14% | 4 12 | 4 Ve 6751 | o 20A8073; 27A4379; (DITAB280
° 2313 1130 i i
m| 43 22 10 U 64 @ O I 12 4 ... | 1200 | 1BDKv. | 32A3000, Gr.1, 4
CB &T
72| 43 16%4 8 % | s4 @ .. | 3 12 | 3% | ... | 1200 1 Kv. | 33A3492, Gr. 1
783 | 43 16% 8 % | 54 © R 12 | 3 | ... | 1600 gg. Kv. | 35A3492, Gr. §
784 43 22 10 1 64 @ R 12 | 4 ... | 1600 (1330 Kv. | 32A3000, Gr. 6
. T B
m) 44 21 12 1% | 56% | 26% [ 4% (... | .. | .- ]| 8OO | T 5890180
80t Jdlor43| 19% 12 % | 51 @94 | .... |8 12 [ 3% | ¥ €00 | 187 Ky, | @®419781; (£438523; 660012; 13A1790,

CB &'T | Gr.5; 660019; 15A6855, Gr. 1; A9857, Gr. 1, 2;
82A 409 87A653; 93AU64; 251930 11A49014,
Gr. 1, 1331790 Gr. 5; 20412

802 |410r43] 19% 12 %% 52 19% [ ... | 3 12 | 4 1% 1000 187 Kv. 6600[9, 15A4897, Gr. 1
T
803 |400r 41| 232 iz 1 75 ®36% ] .... | 4 12 | 4% |....| 1200 195 Kv. | 9A315; 2A9770
T
804 | 40 of 41 23%a 12 1 67% |(@D28% | .... 4 12 aa | %s 1200 196 Kv. | 5A4395; (D31ABIG; 6A1812
T
805 |41 0r 43| 23! 12 1 67 281 T I 12 | 4% 5 1200 196 Kv. | 1349397, Gr. 1; 20A4703; 11A2195; 3AB113;
" % 0% Al e &y &% | 6A1812; 1381047, Gr, 1, 13A1847, Gr. 1,7,
44A4823, Gr. 1; 47A6616, Gr. 1
806 43 235 12 1 67% |@28 | .... 4 12 4 | .... 800 195 Kv. | 1389395, Gr. 1; 58A2096; 13A1947, Gr. 5;
CB &T | 1341947, Gr. 5,6
soo| 44 21 12 114 5914 26% | 14% . .. 800 T 589D195
810 44 21 12 114 596 2634 | 14% . oo ] oo | 1800 CB & T | 589D197; 408D997, Gr, 1
gio| 43 23% 12 1 87% @ U 12 | 3% |....| 1200/ ] 195Ky | 36R8825, Gr. 1,5
1600 CB
831 43 2315 12 1 67% o] U Y 12 | 4% | .... | 1so0 196 Kv. | 13A1947, Gr. 8
CB
850 |40 cz41] 23% 12 1 69% |@28 | .... | 3% | 12 | 3% | % | 1200 220 Kv. | 87AB43; 647684
CB&T
851 |41 or43| 2316 | 12 1 B3, [@arse | ... | 4 12 | 414 0 1200 230 Kv. | 19A9002, Gr. 1; 16A6048; 634775, 1A737;
T 135921 47A6648, Gr. 1 4; 85A724;
. 5A5384; 16A6048, Gr.
854 {4Dor41| 2315 2 1 Y, [D30% | ... 4 12 | 44 | e 505 230 Kv | 97A212; ()1A2342; 5A4330, Gr. 1; (D31A830;
CB & T | ®85A530
855 [d0ordt | 2315 12 1 a7y |oarn | ... 4 12 | 4 0 800 250 Kv | 683800
CB&T
856 |41 or 43| 2316 12 1 76y, |30t | ... 4 12 | 44 |....| 1200 230 Kv | 13A043]1, Gy, 1; 97A212; TA2063; 5A4330;
T Gr. 6; 1384200, Gr. 1
87| 4 23% 12 1 7Y |o30w | ... 4 12 | 44 ). 800 %au Kv | 1389430, Gr, 1; 1344200, Gr. 5
asn| 43 28 12 1 864 | ... |4 12 | 42 | % 880 259 Kv | 26A8257
T
901 43 28 12 1 89% |44 U I 12 | 4la | %4 1200 254 Kv | 16A5708, Gz. 1; 1BA9963; 3A3284; 5A43E8;
CB &T | 31A888; 62A594
930 43 28 12 1 88l4 DI04 ... 4 12 4%s % 1145, 288 Kv | 41A977], Gr. 1, 2; 30B7106, Gr. 1;
1600/ | CB & T | 30B7107, Gr. 1; 58A2249
2000
_ (@ For circuit breaker use oil height as per oil gauge on tank. @ Bolt circle = 2314, ber of bolts = 12. Y
Koy numbers 755 and 756 i nclusive: In type O™ bushing the 'T" dimen- (s) 400 ampa. %, number ° 12 ]
slon is as per fig. 40 to 43, (® L =513 B=214.

See note on nominal current ratings on page 34. (@) Not adapted for circuit break i ,
8 Additional inside length when kransformer ball is waed- uil breaker arc shiolds
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tabulation of Westinghouse
bushing drawings from 1909 ...

engineering data and

recommendations for spares
and replacements

section a: tabulation of
drawings . .......... pages 46-83

section b: notes referring to
tabulation........... pages 84-87

We have listed by numerical order of their assembly drawings, all of the important designs
of outdoor bushings manufactured by the Westinghouse Electric Corporation since the
first of these designs were brought out in 1908. Some few sizes having a very low activity
have been omitted.

Recommendations for any bushings not included may be obtained by request to the Trans-
former Engineering Department at Sharen, Pa., or the Power Circuit Breaker Switchgear
Engineering Department at East Pittsburgh, Pa.

Where slight departures from the recommendations are necessary, detail notes, designated
by footnote symbols, will be found at the bottom of the page.

For convenience in locating the recommendations for any bushing, a column headed “refer
to page” has been provided from which the user may readily obtain the page numbers
containing the instructions applying to any particular bushing.

Where designs for replacement or spare bushings have already been made, the drawing
number is given as well as the drawing number for the adapter if one is required. Where
the (& appears it indicates that new drawings must be made, Where new designs are required
and not shown, they will be prepared as required. Bushing replacements are usunally made
with present standard designs using adapters where necessary. When an order is entered
for bushings it should state specifically a style number or shop order number of the trans-
former or breaker, and serial number of the transformer, as well as the identification on
the bushing nameplate so that the proper bushing (with adapter if required) will be supplied.

Bushings listed as replacements should be checked in the table for later replacements.
It is possible that several bushings might be interchangeable.

When ordering a replacement from the factery, specify drawing, groups, and serial number
of bushing 1o be replaced, shop order number {S.0. ) of breaker or transformer in which
bushing will be used, and recommended replacement drawing number from the follow-
ing tables. Only the newest replacement should be used.




section a: tabulation of drawings

bushing assembly ® kv—type—key no. | tap | circuit |refer |recommendations for spares and replacements
ampere breaker | to
© drawing | gr rating or page | bushing |gr |type |tap|adapter (®notes
neo. no. trans- assembly | no. drawing no.
former drawing no.
na.
224183 s C. 88-A-Special - T 20, 21 @ o] 21 .
233948 fig. 2 400 92-A-631 - CB 20, 21 7A1490 1 O 2 none
233976 Caas 300 44-A-462 cen CB 20, 21 248335 3 3 c none
258790 . 400 88-A.631 s CB 20, 21 7A1490 1 N 2 none
289566 s 300 34-A-Special e CE 20, 21 (E)5A9446 G-1 . yes 44
275365 RN Ceen 88-A-Special e T 20, 21 @ ce O 2| .. e
278840 P 400 66-A-563 Ce CB 20, 21 17A2868 6 S L 1,3
279304 - 400 110-A-683 CB 20, 21 13A4484 1 o 2 745908 2,24
279304 I 400 110.A-684 RN CB 20, 21 [0l0] Cs o] 2 | .ol 2
293816 - 600 44.A-463 I CB 20, 21 14A6576 2 S nene 37
293816 e 300 44.A.464 CB 20, 21 14A6576 1 ) none 37
206449 . R 66-A-Special T 20, 21 C 1< R I
297323 N . 110-A.5pecial T 20, 21 @ . Q 2 46B376 2
297833 . Caa 44-A-Special T 20, 21 TB2059 1 S . 8B§781, Gr. 5 | .....-
2098260 cees e 66-A-Spocial T 20, 21 2B226% 1 K yos 62 !
296949 cee e 25 H.1-Special T 21 @ . = O 64
300098 ieen Lo 16,5-H-1-Special T 21 @ 5 64 |
300565 . . 44.H.1-Special T 21 [©)] - S T 64 !
301016 . L 22.A-8pecial T 20, 21 ® P O I 64 |
301016 . e 33-A-Special T 20, 21 @® - 2 O 64 |
301016 e e 44.A.Spacial T 20, 21 @ s 64 \
301222 et S 44-5-Spocial CI 20, 21 ls ] 64 i
301223 v . 66-A-540 CT 20, 21 4B6065 1 8 none | ... -
301361 s - 33-H-1-305 T 1642830 1 ) none @
301261 e e 33 H-1-Special T 21 ® s |l 64
303600 PPN P 44-A-Special T 20, 21 O] s |- s 64
304622 v s 33-H-1-Special CT 21 Q) ] Ve 64
304773 o o 2.5H.1-Special T 21 ® 12 o 64 !
1
308499 1.1.2-8pecial T 14 1B5701 L 12 none | ee..e
325101 44.H-2-Special T 21 . s ... 1 0 e 64
330261 100-A-601 T 20, 21 643614 e N 2 nona G5 )
340908 22-R-258 CB 20, 21 11A5307 1 3] none 1 !
7.8-A-157 N CB 20, 21 (O] .l ) none 74 ‘
341711 33-A-338 . CB 20, 21 7A9325 1 S 40B3¢ 1, 4 |
344529 66-A.513 P T 20, 21 486060 1 s ... a.eees 1, 61, 89
344608 154-A-752 . T 20, 21 1644484 A (o] 2 none 99 !
344608 154.A-752 Caa cB 20, 21 15A9770 1 [e] 2 none | aas--- .
346005 N 33.H-1-Special . T 21 ® Ve 5 ... e 64
346005 . e 44.H-1.Spacial . T 21 6] 2 e 64
347843 PN 300 34.5.A-5pecial ves CB 20, 21 BE5A0446 G-l 10A927 44
350941 - e 132-A-702 e T 20, 21 9A7035 1 N 2 none 98, 99
350941 P 400 132-A-702 . CB 20, 21 18A1321 1 Q 2 none 99 h
351905 e Cae 66-A-553 . T 20, 21 BA4269 1 5 Ve nooe 1,9 i
351305 veen 400 66-8-583 . CB 20, 21 |®r2A291% 3 8 none 1,9, 29 i
355107 ceen 450 32.H-2-Special N T 21 @ AN s  |...] ..
363131 e P 110-A-651 - T 20, 21 1644161 1 o 2 none 20, 99
363131 . 400 110-A-651 - CB 20, 21 13A4484 1 (o] 2 none 20, 23,73
363894 . 400 66-A-553 - CB 20, 21 12A2919 3 <3 none L9,
367220 e - 88-A-601 - T 20, 21 6A3614 1 N 2 none 20, 98, 99 ‘
367220 - 400 £88-A-601 L CB 20, 21 17A6795 1 0 2 none 20, 23, 88
367761 e e 13.9-H-1-Spacial T 21 ces e 64
367762 e RN 22 H-1-Special T 21 64
367763 - ca 33-H-1-5pecial N T 21 @ Cas s | ... e 64
369100 [ 400 66-A-513 e T 20, 21 4B6060 1 - I 61
369147 R L 132-A-701 Cee T 20, 21 9A6333 1 () 2 none 54, 99
369147 - 400 132-A-701 CB 20, 21 1441678 1 O 2 none 20, 84
369247 PR s 154-A-751 . T 20, 21 6A5108 1 N 2 none o8, 9%
369247 Cea 400 154-A-751 . CB 20, 21 17A6796 1 (o] 2 none | ...
373838 e 400 66-A-853 PN CB 20, 21 |(®12A2919 3 S - nong 1,9 29
374335 B I 44-H.1-Special e T 21 [O] . 5 J O
See note on nominal current ratings on page 34. Key 683 has flat seat; Koy 684 has angled seat.
Refer to pages 84 to 87. {5 Semi-condenser replacement bushing, for nse only where standard type S
@ Drawing not made. cannot be applied.
@ Use an adapter when the old bushing has an angle flange. (3) For breakers with current transformers less than 5%” 1D, use dwg 17A2868
(& Without jaw, dwg 17A3906 Gr. 1,2. Gr. 5.
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outdoor bushings fechnical
ala
4.3 to 345 kv
33-360
for power circuit breakers
. and transformers _ page 47
bushing assembly Q] kv-type-key no. | tap | circuit |refer [recommendations for spares and replacements
ampete breaker | to
drawing | gr rating or page |bushing |gr {type |tap|adapter (@notes
no, no. trans- assembly | no. drawing no.
former drawing no.
no.
3726025 44-H-1-405 T 21 1422122 5 O R, . (964
376026 . 58-H-1-405 T 2] 1442122 1 5 I N @54
377951 . 33-H-1-305 . T 21 1642830 1 3 {164
36 600 44-A-465 CB 20, 21 8A4423 1 s none 1, 5, 60
383753 . £00 33-A-354 CB 20, 21 7A9325 6 8 . none 6
402237 P 580 (£)6.9-}-1-Special - T 22 7301038 - Il . none ®
404314 e 1200 22-A-259 . CB 20, 21 B8A1153 1 5 none 7, 52 |
414717 e RN 13.8-]-1-Special L. T 22 73010810 | ... It none s
414718 22.]-1-Spscial T 22 730113 e I1 . none o f 0 ..,...
419781 ea 187.B-801 T 20, 21 20A1232 . [o] 2 none 99 g
419781 800 182-B-801 CB 20, 21 [®13A1790 1 (o] i none 108 hr-:
419892 . 110-B-681 T 20, 21 16A4161 1 Q 2 none 29 | [
419892 400 110-B-651 - CB 20, 21 13A4484 1 (o] 2 none 73 :
420669 Caas 132-B.701 ‘e T 20, 21 8A6333 1 Q 2 none 54, 99 i
420669 . 400 132.B-701 CB 20, 21 14A1678 1 (o] 2 none 54 B
420774 . 44-B-Special T 20, 21 @ e ] ces yezs | ... il
420862 P 400 65-B-513 T 20, 21 " 4B6060 1 S i none - i
420877 e e 83-B-601 T 20, 21 6A3614 1 N 2 none I
420877 . 400 88-B-601 CB 20, 21 1746795 1 (o] 2 none 1
423721 . P 154-B-751 T 20, 21 6A5109 - N 2 none ‘{
423721 - 400 154-B-751 CB 20, 21 1746796 1 o 2 none | ..., E‘
434620 e 1200 33.5-359 CB 20,21 | 4289627 1] s - {i’%&?ﬁ;ﬁ’io‘ 7, 46, 122 i
438623 e s 187-B-801 I I § 20,21 | 2081282 | ... | O 2 none 99 i
438623 . 600 187-B-801 - CB 20, 21 |(®13A1790 1 o 0 none 108 é‘f
600537 . 400 33-C-361 vea CB 20, 21 @ 1) none 49 ]
600537 e 400 33F-361 .l ¢B 20, 21 @ s ohone 45 I
305-C-037, Gr.
600714 e 400 33-C-360 PN CB 20, 21 4289627 1 S ggsg?' i7tem 101 8, 4%, 122
, Gr. i
600714 cee 400 33-F-360 . CB 20,21 4249627 1 5] 17B697, item 10 8, 47, 122 "
600714 e 1200 33-C-362 . CB 20, 21 2A9325 3 ] Ve 1B3244 B, 47 i
600714 s 1200 33.F-362 P CB 20, 21 749328 3 S s 1B3244 8, 47 1
604736 e caa $6-B-553 aa T 20, 21 644269 1 5 . none 1,9 29 It
604736 e 600 66-B-553 . CB 20, 21 1282919 3 S none 1,9, 29 ;i
604892 cees 158 44-D-405 . T 20, 21 1452122 - S (@64
604920 Cee 169-330 33.D-305 cee T 20, 21 16A2830 s ...t L. @64 F‘
604955 - 40 44.D-406 . T 20, 21 @D 2 R 64 E‘f
604956 e 40 33.D-306 T 20, 21 @ s |...1 ... 64 \'
604964 Caes 150/300 66-B-540 CT 20, 21 486065 1 s none e i
1 605018 . 169 23-J-1-Special . T 22 €05018 . 31 none | ......
605030 - 300 /600 33-D-Special a-- CT 20, 21 O] e s |...] ... 64
605050 R 300/600 44.D-Special . CT 20, 21 ® AN - R 64 L
605079 . [ 154-B-752 T 20, 21 16A4484 . o 2 none 99
805079 e 400 154-B-752 CB 20, 21 1589770 1 (e 2 none N
608102 fig. 1 400 44-E-418 T a0, 21 11E2745 1 s nome | L.ia.
608102 fig. 2, 3 600 44-E-466 CB 20, 21 1841319 1 5 none | ......
605263 S 110-B-652 T 20, 21 @ . Q 2 nene 2,99
605263 400 110-B-652 CB 20, 21 @ . o 2 none 2
605481 e 132.B-702 T 20, 21 947035 1 N 2 none 98, 99
605481 400 132-B-702 CB 20, 21 1841321 1 o] 2 none | ......
6055673 i 400 33-D-Special . T 20, 21 @ . S ave | e |
605649 ces 6.9.]-2-8pecial . T 14 730104-7.8 J-2 . none |
605900 S 1000 33.0.328 . T 20, 21 4B6033 1 s none .
605900 - 1000 33-F-328 . T 20, 21 4B6033 1 S none P i
606563 fig. 1 600 44-E461 . CB 20, 21 8A4423 2 s none
606663 fig. 2 600 44-E4635 . CB 20, 21 844423 1 ) none |
614063 i 800 A4-E-420 T 20, 21 486043 s none 66
614257 o ® 231-2-Special T 14 614257 F2 : nene ‘
£14310 BN 13.8-]-2-8Spacial e T 14 614310 vee ]-2 . none PN
614473 - 480 33-D-Special . T 20, 21 @ e ] O 64
61 . 600 66-C-566 . CB 20, 21 @ @ ) mona | ..., '
614907 AR 300/600 23-]J-1-Special T 22 614907 e I1 none | ..... '
8 See note on nominal current ratings on page 34. (® For gome applications this bushing was built with solid stud (type 1-2), [
%) Refor to pages 84 to 87, ® Or dwg 15A6865 with 2-layer tap.
@ Drawing not made. () 450-785-1210-1710-2280 amps depending on size of stud,
Semi-condenser replacement bushing, for nse only where standard fype S (8) 785-1210-1710 amps depending on size of stud.
cannot be applied.
I
'@ |
: !
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page 48 ‘
section a: tabulation of drawings I
bushing assembly ® kv-type-key no. | tap | circuit | refer recommendations for spares and replacements
ampere breaker | to
drawing | gz rating or page |bushing |gr |type |tap|adapter (Dmnotes
ne. no. trans- assembly | no. drawing no.
former drawing no.
no.
621428 . 400 33.C-363 .| cB ,21 | 4289627 | 1 | 8 W o le 122
621426 e 400 33.F-363 .| cB 0,21 | 4289627 | 1 | 8 e Grle 122
621428 e 1200 33.C-370 ..| cB 20,21 | 420627 | 1 | S DLCes Gule 12
621428 . 1200 33-F-270 .| o 20,21 | 42A9827 [ 1 | S WiGeaGrle 122
622014 . L. 66-E-553 R 20,21 | 6A4268 1| s none
822014 o 600 66.E.553 R 20, 21 | 12A291% 3| s none 9, 29
622267 o 2000 66-C-565 O 20, 21 @® .| 8 none 10
622267 o 2000 B6-F.565 1| ¢B 20, 21 @ 5 none 10
622518 .. 2000 33.C-355 .1 ¢B 120, 21 789325 | 7 | S none 12
627518 o 2000 33.F.355 .1 cB 20, 21 7A9325 7|5 none 12
622698 e 1200 33.C.8pecial T 20, 21 Sl s | 64
622730 L 250 66-E-Special o 20, 21 4B8060 1| s none 61
623200 e 600 66.C-564 .| cB 20, 21 759327 1| s 36B374 12, 92
623200 o 600 66-F-564 .| c¢B 29, 21 759327 1| 8 36B374 12,92
623200 o 1200 86-C-570 ] ¢B 20, 21 759327 2 [ s 12, 02
623200 o 1200 66-F-570 Sl CB 20, 21 749327 2| s i 12 92
623429 .. o G6-E-514 R 20, 21 4B6061 1| 8 ® 62
623476 fig. 1 L 44.F-154 T 20, 21 Slbs T 64
623476 Ha. 1 800 44E-454 .| cB 20,21 | 42a9628 | 1 | s { 35 C082, Gr. ] 122 i
623476 fig. 3 800 44.E-Special . CB 20, 21 ® S . none flat seat
623476 fig. 4 800 44.E Special | cB 20,21 | 4288628 | 1 | S B o 122
623734 o 800 77-B-594 ... f ©CB 20,21 | 42a9620 1| s . ggg&ggz,ﬂg;ll 11, 122
623810 450 44.D-416 I 20, 21 4B6042 1| s . none | eeees
628387 400 §6-E513 O 20,21 | 4B608O 11 8 ol none 61 .
635812 ©250-450 | 33.D-323 T 20,21 | 486032 1 | s . none | ceaees
637376 2000 23.0-264 ] cB 20, 21 8A1153 | 2 | S DN I i2
637376 2000 23F-264 ] ¢B 20, 21 gR1153 | 2 | 8 || Ll 12
637445 300 44 F-462 ] cB 20, 21 228335 |...| S none | eeeees
637464 e 400 92.B-631 ...| c¢B 20, 21 7A1490 1§ N 2 none
640014 I 400 15-Special-158 . cCB b oo 3248546 1 S none
640015 T 600 15-Special.159 ol e | i oA8077 | I | S none
640016 o 600 15-Special-159 DO I <7 S 9AB077 7| s none
640387 o 600 69-B-564 ...y CB 20,21 | 7A9327 1| s 36B374 11, 23
643975 o 600 33.F-253 Bevel Seat | ... CE 20, 21 7A9325 1| 8 none 3
643975 o 00 33F.354FlatSeat | ... | CB 20, 21 749325 | 6 | S none 43
643987 o 2000 23.C-253 1] CB 20, 21 789324 4| s none 12,75
643987 e 2000 23.F-253 ...| cB 20, 21 7A9324 | 4 | S none 12,75
643598 o 600/1200 | 34.5E-Special o 20, 21 ® Sols o ooy S
647675 e 400 34.5.C-363 ol cem 20, 21 O none 8, 27, 50
647675 o 400 345.F.363 il cB 20, 21 @ 3 none 8, 27, 50
647681 e 400 34.5.0.366 ...| cB 20, 21 79325 | 3 | S §1B654 8, 51
647681 - 400 34 5.F.366 | cB 20, 21 750325 | 3 | § 618654 8, 51
647681 o 1200 34.5.C-367 o] cB 20, 21 739335 | 3 | & 61B654 8, 51
647681 L 1200 34.5F.367 N 20,01 | 7Ae3s | 3 | S 618654 8, 51
547684 e 1200 220-E-850 1 CB 20, 21 @ o 1 none 17
647694 o o B88.E-601 1 T 20,21 | eadelsa i'| N 2 none 22
647694 o 600 88.E.601 1 CB 20,21 | 17A6795 1| @ z none
647699 o 600 23.C-260 . CB 20, 21 7Ao224 | 2 | € . 618654 12
647699 . 500 23.F-260 .| ¢B 20, 21 749324 | 2 | S 61B654 12
647699 T 1200 23.C-262 o CB 20,21 | 7Ae324 | 2 | 8 61B654 12
647699 o 1200 23.F-262 o CB 20,21 | 759324 | z | 8 51B654 12
650808 3300 6.9.]-2 Special T 14 650808 | ... | ‘)2 none | eeeee-
654949 e 500/1000 | 345-E-Special .| et 20, 21 ® .| 8 ... 64
656387 1500 34.5.C-Special T 20, 21 ) ors . 64
657013 o . 34.5.C-Special | cr 20,21 1 upse16 | ... |8 T N
660000 o 1090 132.F-708 .| cB 20, 21 ® e 2 none 14, 54
132-F-703 N 20,21 | 6A2496 1 | N 2 none 14, 54, 98, 99

660012 o 167-B-801 T 20021 | zoAl232 | ... | O 2 none g9
660012 600 187.B-801 il cB 20,21 | 15A6868 i'| o 2 none @
660013 s 132-E-701 i T 20,21 | 9A6333 1| 0 2 none 22, 54,99

(3 See note on nominal current ratings on page 34, (@ Non-magnetic adapter similar to dwg 36B374.

@ Refer to pages 84 to 87. (3} 450 =mps for solid stud lead.

(@ Drawing not made, @ Type 'O"* bushing—dwg 15A4987, Gr. 1, with one layer tap. Q




outdoor bushings
4.3 to 345 kv

for power circuit breakers
and fransformers

technical
data

33-360

page 49

bushing asgembly (O] kv-type—key no. | tap | cixcuit | refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating ot page |bushing |gr |type |tap|adapter (Dnotes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
660013 400 132-E-701 1 CB 20, 21 14A1678 1 O 2 none 22, 54
660016 R 110-E-651 1 T 20, 21 16A4161 1 (o] 2 none 22,29
660016 400 110-E-651 1 CB 20, 21 13A4484 1 (o] 2 none A
860018 600 66-E-553 1 CB 20, 21 @ e Caee 1 nome i L.....
660019 . 187.E-801 1 T 20, 21 @ e (o3 1 none 17, 99
660019 P 600 187-E-802 1 CB 20, 21 15A4897 1 o 1 none @17
660023 J. Cees 132-B-701 1 T 20, 21 946333 1 C 2 none 22,54, 99
660023 - 400 132-B-701 1 CB 20, 21 1441678 1 o] 2 nona 22,5
660024 e 154-E-751 1 T 20, 21 6A5109 1 N 2 noxne 22, 98, 99
660024 400 154-E-751 1 CB 20, 21 17AB796 o o} 2 none 22
860900 400 46.E-416 e 20, 21 4BGO42 1 S s none 16
660954 600 46-C-467 CB 20, 21 - g none | ......
661000 Vi 115-B-654 1 T 20, 21 16A3638 1 Q 2 none 22, 29
661000 600 115-B-654 1 CB 20, 21 1342845 1 Q 2 none 22
661008 Ca 161-B-756 1 20, 21 1349361 1 (& 2 none 22,29
661005 600 161-B-756 1 CB 20, 21 1243228 1 o 2 none 22
661029 400/800 132-B-720 CT 20, 21 @ P (o] none 99
661054 1200 23-C-261 CB 20, 21 8AI153 3 5 none 12, 53
661054 1200 23-F-261 CB 20, 21 8A1153 3 s none 12, 53
661054 600 23.C-267 CB 20, 21 8A1183 3 3 none 12, 83
661054 8600 23-F-267 e CB 20, 21 841183 3 s Ce none 12, 53
101 520 136-B-704 1 T 20, 21 16A3619 1 o] 2 none , 9%
661060 600 138-B-704 1 CB 20, 21 13A4196 1 o] 2 none
11 850 46-C-418 cen T 20, 21 11B27 2 s . none 12

661100 850 46-F-418 . T 20, 21 11B2745 2 5 . nons 12
661200 078 34,54 C-328 e T 20, 21 6E4931 1 8 . nona 12
661200 1075 34,5 PN T 20, 21 684931 1 3 - none 12
662729 . 132- B '."01 1 T 20, 21 9A6333 1 O none 22, 54, 99
662729 400 132-B-701 1 CB 20, 21 14A16768 1 o none 22, B4
662733 2000 .5-C364 - CB 20, 21 TAT004 3 ] none 12
662733 2000 34.5.F-.364 . CB 20, 21 TAT004 5 S none 12
662735 300/600 34 5-E-Special . CT 20, 21 @ . 5 e 64
662737 3000 23—C-263 . CB 20, 21 1549772 1 ] - none i2
662737 3000 3-F-263 - CB 20, 21 1589772 1 5 .. none 12
562740 R 110-3-651 1 T 20, 21 16484161 1 o) 2 none 22, 73, 99
662740 400 1310.B-651 1 CB 20, 21 1344484 1 (o] 2 none 22,73
662741 - 2000 23.C-253 CB 20, 21 @ . 3 e none 12, 27
662741 A 2000 23-F-253 CB 20, 21 6] . 3 . none 12, 27
662743 N 1260 B8-F-605 T 20, 21 @ . Q 2 none 72, 99
662743 1260 88-F-605 CB 20, 21 @ . 0 2 none 77
662745 S 154-B-751 1 T 20, 21 6A5109 1 N 2 none 22, 98, 99
662745 600 154-B-751 1 CB 20, 21 17A6796 1 (o] 2 none 22
662757 e 46-E-Special N CT 20, 21 53B4246 1 5 . A 64
662760 50-E-Special CT 20, 21 53B4246 1 5 noue 64
662761 600 92-E-632 e CB 20, 21 O] e (o] 2 nome | ......
662766 250 34-5-E-323 . T 20, 21 4B6032 1 5 s none 16
6627689 . 132.B-702 1 T 20, 21 DAT0O3E 1 N 2 pone 22, 98, 99
662769 400 132-B-702 1 CB 20, 21 18A1321 1 Q 2 none 22
662770 169 & 330 34.5-D-308 . T 20, 21 16A2830 1 S A (D84

®662771 2000 34,5-F-364 . CB 20, 21 TATQ04 8 3 C none 77,91
667385 Caa 115-F-654 1 T 20, 21 1643635 1 Q 2 none 22, 99
667385 600 115-F-654 1 CB 20, 21 13A2845 1 o] 2 none 22
667400 169 & 330 44-D-405 . T 20, 21 14A2122 1 5 e {&)64
667408 L. 600 46-F-454 s CB 20, 21 7A9326 2 K] 90B823 | ......
680476 e 1200 46-F-453 . CB 20, 21 TA9326 3 35 . none 36
680479 fig. 2 Cee 92-E-604 1 T 20, 21 13A8880 1 N 2 . 22, 76, 98, 99
680479 fig. 2 600 92-E-604 1 CB 20, 21 TA2140 i N 2 none 22, 28, 76
680479 fig. 1 - 92-F-603 1 T 20, 13Ag850 1 N 2 none 22, 76,98, 99
680479 fig. 1 1200 93.F-603 1 CB 20, 21 (O] - N 2 none 22,76
680494 v e 69-F-556 PN T 20, 21 @ . S5 e none

(1) See note on nominal current ratings on page 34.

(@) Rafer to pages 84 10 87.

@ Drawing not made.

(3} Type 'O" bushing—dwg 1544897, Gr. 1 with one layer tap.

8 To replace 662771 on type HS braakers use dwg 2189879, Gr. 1.
Semi-condenser replacoment bushing, for use only where standard type 8
cannot be spplied.

i
i
il
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part 5 | sectiona: tabulation of drawings
bushing assembly |© kv—type~key no. | tap | circuit | refer |recommendations for spazes and replacements
ampere breaker | to
drawing | or rating or page |bushing |gr | type |tap|adapter (Tnotes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.

680494 . 1200 69-F-356 . CB 20, 21 TA9327 2 s Ve none 31,32, 92
680494 . 600 69-F-562 . CB 20, 21 TA9327 1 S Ve none 31,32, 92
680540 400 132-B-702 1 CB 20, 21 18A1321 1 Q 2 none 22
680541 v 133-E-704 1 T 20, 21 1643619 1 (o) 2 none 22,29
680541 600 138.E-704 1 CB 20, 21 1354196 1 (o] 2 none 2z
580357 2000 46-F.Bpacial . CB 20, 21 L 5 e none . .
680580 4000 23.F.255 N CB 20, 21 7A9324 7 8 e ncne
680620 P 92.F-604 1 T 20, 21 1348850 1 N 2 ncne 22,76,98, 99
680620 600 92.F-604 1 CB 20, 21 TA2140 1 N 2 nene 22,76
680620 1200 92-F-603 1 CB 290, 21 - N 2 nons 22, 76
680621 N 138-F-704 1 T 20, 2 16A3619 13 (o3 2 none 22, 29
680621 138-F.704 1 CB 20, 21 13A4196 1 (o] 2 none 22
680639 600 34 5-E-353 ca CB 20, 21 7A9325 1 5 e nome | ...
680663 400 132.E-701 1 CB 20, 14A1678 1 (o] 2 none 22, 54
680665 S 161-F-756 1 T 20, 21 1329361 1 (o] 2 nona 22, 93
680645 600 161-F-7886 1 CB 20, 21 1233228 1 Q 2 none 22
683800 e 230-E-855 1 T 20, 21 o] 1 none 17, 99
683800 1200 250-E-858 1 CB 20, (o] 1 none 17
684723 400 63-F-513 i T 20, 21 4B6060 S v none 61
684725 220-F-851 1 T 20, 21 SA8384 1 N 2 none 13,17,98,99
684775 . 1200 F.851 1 CB 20,21 1949002 1 Q 2 none 13

(9690581 . 600 Special-E-704 1 CB 20, 21 1884651 1 [o] 2 none 13, 22
690558 . 600 115-F-68. 1 CB 20, 21 ) e Q 2 none 22, 27
690578 600 46-F-452 ves CB 20, 21 7A9326 2 ) . nome | .a-e.
690580 34 5-E-Specml CB 20, 21 @ . s . none | ......
690621 600 4,5-1-36! CB 20, 21 13A1965 4 s . nome  §  e..aan
728700 220-370-485 2 5-]-2-3 ec:a] T 14 [O)] - ]2 . mone | cae..-

113.250 13.8-)-1-8pecial T 22 ‘728800 I-1 . none | ......

728600 95-169 23.)-1-Special T 22 729600 J1 none | ......
730103 380 6.9-]-1-5pecial T 23 730103 J-1 none | ......
730104 805 6.9-]-1-Special T 22 730104 1 none | ...
730105 1710 4.6.]-1-Special T 22 730105 Ja1 none | ...
730106 4.6.]-2-Special T 14 730106 ]2 none | ......
730107 1710 6.9-1-2-Speaial T 14 730107 J-2 none | ......
730108 3300 6.9.]-2-Special T 14 730108 I-2 none | ......
730109 580 13.B-J-1-Special T 22 730105 11 nene | ......
730110 805 13.8-J-1-Special T 22 730110 11 . nome | ....-.
730111 1710 13.8-]-2-Special T 14 730111 12 . none | ......
730112 3300 13.8-J-2-Bpecial T 14 730112 ]2 none | ...
730113 860 23-]-1-5pecial T 22 730113 11 none |  -.....
‘730114 23.J-1-Special T 22 730114 11 none
730118 1210 23]-2-Special T 14 730115 12 none
730116 2900 23-1-2-Special T 14 730116 J2 none
730118 113 15-]-1-Special T 22 730118 J1 none
730450 110 15-]-1-Special T 22 7304580 J-1 none
730451 250 15-]-1-Special T 22 730451 J-1 none
730452 95 23.]-1-Special T 22 730452 11 none
730453 165 23]-1-Special T 22 730453 1 none
730450 245 6,9.J-1-Special T 22 730460 J1 none
T25360 580 6,9-J-1-Spacial T 22 775360 Il nene | ...
725450 3300 4.6.)-2-Special T 14 775450 1.2 none
775451 2900 6.9-]-2-Special T 14 775451 12 none | ...
775483 785 23-J- . T 22 775453 . J-1 none
775454 785-1210 13, . T 14 775454 . ]2 nons | ..e.en
775456 1710 J. . T 14 775456 .y J2 none }  ......
‘775459 85 23-] Z-Special T 14 775459 . 12 none | ......
715460 1210 4,6].2-Special .. T 14 275460 J-2 none | ...
775462 78BS 23.3-2-Special .- T 14 ‘775462 ]2 mons | ......
775463 1210 15-]-2-Special . T 14 715463 12 none | ......
775464 18-]-2-Special . T 14 725464 J-2 mone |l ...,

(@ See note on nominal current ratings on page 34,

(i) Hag spacial top terminal. Replacement key 707.

® Replace with dwg 82B9 (220 amps); dwg 64B381 (370 amps); dwg BLB37
{485 amps).

Refer to pages 84 to 87,
Drawing net mada.
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bushing assembly D kv—type-key no. | tap | circuit | refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (@mnotes .
no. no. trang- agsembly | no, drawing no. v
former drawing no.
no,
775465 P 765 23.]-2-Special iee T 14 775468 - -2 PN none | ......
775468 e 1710 15-]-2-8pecial . T 14 775468 o -2 . none e ;
725470 PR 785 4 6-]-2-Special T 14 775470 Ve .2 e none | ...... It
77547 PN a0s 13.8.J-1-Special T 22 775471 iee -1 . none ] ...... i
715474 aern 1210 23-]-2-8Bpecial T 14 775474 . .2 s none e !
775478 P 580 23.]-1 i T 22 775475 . -1 N none e :
777609 P 805 T 22 v -1 .. none
777612 S 250 T 22 777612 e -1 none
777615 . . 169 T 22 777615 Il i none | ......
777621 . a0s8 T 22 777621 . J-1 . npone | ......
796452 PR 450 T 14 4B7331 ey j-2 cas mone | ...... !
796453 P 765 .- T 14 796453 cen J-2 .. mome | ...... iy
796454 1710 4.6-]-2-3pacial T 14 796454 ae -2 ... nome | ..,,.. R
796455 3300 4.6.]-2-3pecial T 14 764455 e -2 L none | ...
796456 480 7.5-]-2-Special T 14 796456 e -2 e none | ..,...
796457 765 2.5-]-2 Special T 14 796457 e -2 e none | ...... e
796458 1710 7.5-J-2-5pecial T 14 796458 | 12 ... neme 1
796439 3300 7.5-]-2-8pecial T 14 T96459 . -2 . none Is
796460 450 15.]-2.8pecial T 14 4B7700 1 -2 . none
706461 765 15-J-2-Special T 14 796461 e -2 e none I
796462 e 1710 15-]-2-Special T 14 796462 . -2 . none |§
796463 e 3300 15-1-2-8pecial T 14 796463 ae -2 e none i
796464 I 450 23-]-2-3pecial T 14 786464 . .2 N noné
795465 P 768 23.]-2-Special T 14 796465 . -2 e none i
796466 . 1210 23-]-2-3pecial T 14 726466 ]2 S nmone | ...... [
796467 L 2000 23J-2-Special .. T 14 798467 o] 12 e ’ b/
951169 e 600 34.5-F-350 i CB 20, 21 19A4791 1 3 none a1 b
951170 . 1200 34.5-F-352 . CB 20,21 FA9325 3 3 none 91 H
952123 e 3000 34,5-F.371 . CB 20, 21 @ .8 . none | ...... i
952126 Ce 600 23.F-252 N CB 20, 21 O] C. s . none | ...... 1
952127 [N . 1200 23-F-251 . CB 20, 21 7A9324 2 S . none | ..., !
952158 e 600 15-F-152 e CB 20, 21 134480 1 3 . none | ..., :
952189 e 1200 15.F-154 Ve CB 20, 21 & cen s . none b, :“
952160 . 50 34,5-F-312 ian T 20, 21 4B6030 1 5 S nome [ ...... |
955087 - e 132-F-702 1 T 20, 21 9A7035 . N 2 none 22, 98, 99 i
955087 . 400 132-F-702 1 CB 20, 21 18A1321 1 o] 2 none 22 ‘
1A737 . L. 230.F-851 1 T 20, 21 ® o 1 none 17, 99 1
1A737 . 1200 230-F-851 1 CB 20, 2) @ . o] 1 none 17 )
1A738 P 1200 69-F-556 ven CB 20, 21 7A9327 2 5 none 13 ]
1A835 . 50071000 46-E-Special . CT 20, 21 . s yos8 64 i
1A888 e e £9-E-Special . CT 20, 21 O] 3 e P 64
141443 1 3000 23-G-8pecial - CT 15 @ K] o none | ...... i
1A2342 Cees 505 230-G-854 2 T 15 544330 1 N 2 none 82, 98, 99 i
1A2590 e 515 115-G-654 1 T 15 1643635 1 Q 2 none 22,29 i
1A3170 1 300/600 161-K-Special N CT 17 1142217 1 CT none 102
1A3174 4 400 69-OKl1-513 . T 17 1248938 4 OKl C. none 70
123366 N 585 161-.G-754 1 T 15 1142161 1 N 2 none 22, 82,98, 99
1A4839 e 2000 23-0G.252 s CB 15 @ [s]] . nehe | ......
144838 e 1200 34.5-0G-370 . CB 15 oS8 nome [ ...
1A8041 e 600 15-G-1-151 . CB 15 9ABO77 2 5 none [ ......
1A5080 . 1200 59-G-556 CB 15 7A9327 2 ] none | ..... |
1A5080 e 400 69-G-556 T 18 @ 5 none | ..., |
145179 600 23-G-1-266 - CB 15 928420 1 5 . none
1A5247 400 110-G-651 I CB 15 1354484 1 (o] 2 none
1A5249 1200 15-G-1-1585 . CB 15 1354480 4 ) none
146121 1200 34 5-G-352 e CB 15 @ . s none
146199 Cean 600 15-3-1-153 e CB 15 9AR077 i 5 . none
147249 1 600 161-M-755 1 CB 18 1243228 1 [o] 2 none
147463 . 1200 34.5-0G-370 AN CB 15 @ Ve oS none
153028 . 1200 34.5-0G-362 .es B 15 [0} oS none
{0 See note on nominal current ratings on page 34.
{2 Reler to pages 84 10 87,
(® Drawing not made. ‘
E
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I part 5 I section a: tabulation of drawings

bushing assembly [©) kv-type-key no. | tap | circuit | refer | recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type [tap|adapter (@notes
no. no. trans- aggembly | no. drawing no.
former drawing no.
no.
1A8138 1200 34.5-0G-357 CB 15 (O] . [e13] nons 48
1A8196 600 34.5.0G-353 CB 15 1944761 1 (e }} none e
1A8294 2000 34,5-G-359 CB 15 ca ) none
1A8883 2000 34.5-G-364 CB 15 TAT004 a 5 none
1A9652 e 115-G-3pacial . CT 15 8AB020 1 N 2 none e
281632 4 600 138-OK.704 - 1 T 17 16A3619 1 o 2 none 22, 82, 99
2A1758 4 518 115-OK-681 2 T 17 . 0K, 2 none 30, 96, 99
2A1758 4 600 115-0£-681 2 CB 17 1243226 1 o] 2 none 30, 95, 97, 99
2A1759 e 890 37-0G-352 e T 15 @ e Qs v none 30, 85
2A1930 Caes cees 187-0¥-801 1 T 17 ® . o) 1 none 17, 99
2A2080 1 400 77-K-556 - T 17 @ . 5.0 . none 64
2A2269 . 400 69-K-.514 CcT 17 4B6061 1 3 none | ...
2A2331 €00 138-G-706 1 T 15 16A6614 1 Q 2 none 22,78, 99
242331 600 138-G-706 1 CB 15 12A3227 1 (o} 2 none 22
2A3138 518 119.0K-654 1 T 17 16A3635 . (o] 2 none 22, 99
244605 400 110-G-651 2 CB 15 1324484 1 (e 2 nong 73
254605 . 518 110-5-651 2 T 15 1644161 1 (o] 2 none 99
2A4701 . 400 92-G-631 1 CB 15 2A1490 1 N 2 none 2
2A4913 . 400 154.M-751 2 CB is 16A6796 1 o Ve none
2a5317 . 600 23-0G-265 e CB 15 @ . oS none
2A6314 1 600 1358.G-714 2 CB 15 1243227 1 (=) 2 none 78
2A6366 - 1260 34.5-0G-352 . CB 15 @ . Qs . none 30
2A6451 600 23-0G-266 CB 18 [©] Qs none 1 ...
2AB586 1200 23.0G-251 CB 15 @ as none 48
2A7045 1200 161-(3-755 2 CB 15 1253228 1 Q 2 none | ....-.
ZAT045 600 161.G-755 2 T 15 13A9362 1 o 2 none 22, 99
2AB335 3 300 44-8-462 s CB 12, 13 248335 3 5 e nene | ...
258335 lor2 300 44-G-462 CB 15 2A8335 3 S . nene | -.....
289770 e 1200 196-G-803 1 CB 18 )] - Q 1 none 17
29850 ceen 600 66-14-583 ces CB 18 1924761 1 o3 . nome | ...... )
4 - 600 15-Gi-1-151 Ca CB 15 TA2053 2 G-1 . nome | ...

249918 1 1000 132.G-703 2 CB 15 o} ey O 2 none 54
259954 500 34,5-0G-353 CB 15 19A4761 1 oS none 30
352157 .. 110-G-Special CT 15 @ . o none 67, 99
3A2898 34.5-0G-344 CT I5 4B6037 4 os none | ......
3A2602 34 £-0&G-Special CT 15 11B7117 . Qs none 13
342607 Caas 100/200 34.5-03-342 . CT 15 4B6036 4 s e nome | ee.ia-
3A2633 e 400 £9-G-513 Cae T 15 @4B6060 1 S . none B89
3A3119 P 1200 138-3-5Special 2 CT 15 . o . none 27, 99
3A3187 4 350 115-0OK-654 2 T 17 34A5286 2 o 2 none 99, 101
343235 4 515 115-0K-654 2 T 17 16A2455 4 OKs 2 none a9
3A3284 AN 480 288-(-901 1 T 15 @ . Q 1 none 13, 17, 99
3A3487 1125 138-G.716 1 T 15 [©] 0 2 none 13, 22, 99
3A3672 100/200 34.5-G-1-343 - CT 15 @ SI v none 0
324075 . 100 /200 23-G-Special . CT 15 @ N 5 e none 68

&3A4241 . 890 34.5-0G-370 S T 15 ® can 03 cae none 96
344581 . 400 69-G.513 2 T 15 (516A2496 1 05 2 none | ...
3A4707 . 400 34.5-G.Special cee T 15 24B5816 1 5 e uone 64
3JA4TI9 750 69-G-516 . T 15 @ - 3 . none 69
345382 1 250 66-0X-553 . T 17 6A4269 4 oS . mone | ...aen
345383 1 300/600 69.0K-540 . CT 17 (0y4BEOES 4 O35 - nons | aee-
3A6160 2 600 Special-OK-207 2 CB 17 (D18A4651 1 [0} 2 none 27, 55, 99
3AG191 Cas 400 B69-3-Special L T 15 ® . s . none = | ...
3A6425 1 €00 Special-QK-707 2 T 17 jolC] . o cen noneg 27, 55, 99
3A8113 e 1200 (3-805 2 CB 18 13A1947 1 o 2 none .. B
3A8114 23-G-263 e CB 15 159772 1 S . none
3A8133 600 23.3-256 . CB 15 7A9324 1 S C none | .....
348134 1200 138-G.732 2 CB 15 I8A9967 2,7 o) 2 none 57, 97, 99
3A0135 600 23-0G-256 .. CB 15 O] L. Qs N none 48
3A8136 1200 138.M-732 2 CB 18 1840987 2,7 Q 2 none 57, 97, 99

(@ Ses note on nominal current ratings on page 34. ® With magnetic oil gauge.

(3) Refer to pages 84 to B7. (& For bushing with oil gange use dwg 11B2755, Gr. 1.

(1) Drawing not made (1) Has special top terminal.

@ Plus insulating head dwg BA9554.
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bushing assembly (0] kv-type—key no. | tap | circuit | refer ] recommendations for spares and replacements ‘
ampere breaker | to |
drawing | gr rating or page | bushing |gr |type |tap|adapter @notes N
no. no. trans- assembly | no. drawing no. i
former drawing no.
no. "
3A8147 . 600 69-G-562 Caa CB 15 7A9327 1 S none 32 t
3AB362 N 600 69.M-562 - CB 18 18A7270 1 os none 32
3AB375 P 600 34.5-G-351 . CB 18 7A9325 2 S mone | ...,
3A8376 . 600 34.5-0G-351 e CB 15 6] - 08 none | ...... !
348469 e 600 110-M-851 1 CB 18 1344484 2 [o] 2 none 22 :
BABST7 o 600 115-G-681 2 B 15 @ R s 2 none 26, 27 96, 97 ¥
3A9429 - 600 115-G.681 2 CB 15 12A3226 1 (o) 2 none 26, 96, 87 'l
3A9915 e 1200 34.5-G.352 e CB 18 7A9325 3 ] nome | ...... |
3549916 . 1200 34.5-G-370 . CB 15 ® . 5 L none 27
45885 e - 92-F-606 1 T 20, 21 e (o] 2 e 98, 99
44893 88-F-605 i T 20, 21 Q 2 22, 64, 99
441925 e 1200 23-G-251 . CB 15 7A9324 4 s . nohe RPN i
4A198D 2000 23.G-253 .| cB 15 769324 | 4 | 8 . aome | ...... ] ||
452072 600 18-G-1-159 . CB 15 948077 7 8 none | ...... |
452548 600 34.5-G-353 e CB 18 2589325 1 5 none | ...... b
4A2548 €00 34,5-<354 . CB 15 TA9325 6 5 none 42 g ]
442849 600 46.G.451 . CB 15 7529326 1 g nene | L..... 3
424813 400 15-G-1.158 e CB 15 9A8077 8 3 nene | ...... i
4A8902 600 15-G-1-151 - CB 15 9ABO77 3 8 nene | ...... i
4A5903 1200 15-G-1-153 . CB 15 9AB077 1 ) none K
4A5904 1 600 23-G-1-266 s CB 15 9AB8429 1 3 none
4A5908 - 600 34.5-0G-351 e CB 15 e 0Ss nona
445980 . 600 15-3-1-151 ven CB 15 9A8077 4 5 Rone
4A5981 RN 1200 15-G-1-153 - CB 15 9A8077 2 3 none R 1
446001 - e 110-G.851 1 T 15 16A4161 1 Q 2 none 22, 99 |
446001 e 400 110-G-851 1 CEB 15 1374484 1 o] 2 none 22 ifi
4346089 - 600 34.5-0G-353 A CB 15 19A4671 1 [ 1] . none 41 i
486089 . 600 34.5-0G-354 s CB 15 1944671 2 o3 . none 41
456090 e 600 69-Special-553 v CB - 4A6090 .. Spal. - none | ......
446163 . 1200 43-G.433 e CB 18 729326 3 5 . neme | ......
446164 1 800 34 5-Special-353 - CB e 456164 1 Spel. R none 38, 39
4A6164 2 €00 34.5-8Special-354 . CB - 486164 2 Spel. e nohe 38, 39
4A61685 P 600 115-M-654 2 CB 18 13A2845 2 O 2 nond  F ... f
4A7315 - 600 46-(3.452 Ce CB 15 TA9326 2 s . nome | ...... .
487413 P 1200 118.K.882 CB 17 @ - O 2 nene 26, 30, 78 i
4A7828 N 115-G-654 1 T 15 1643635 1 (o] 2 none A |
427828 aee 600 115-(3-654 1 CB 15 1342845 1 (o] 2 nene 22 { “
447890 e 2000 23.G-263 . CB 15 7A9324 5 S v none N |
4A7913 N 3900 23.3.254 . CB 15 7A9324 3} 3 . none ] ..., |
5A3277 4 €00 138-OK.704 2 T 17 16A2810 4 OK, 2 none 98, 99 i
8A3277 4 600 138-OK-704 2 CB 17 1344196 1 o] 2 none | ....., l :
544315 1 515 115-N-664 2 T 19 1339315 1 (o] 2 none 99 1
5A4330 1 505 230-N-854 2 T 19 @ .. [o] 2 none 99 i
554330 [} 1200 230-N-856 2 CB 19 544330 6 N 2 none 98, 99
554338 1 600 133-N-714 2 T 19 9A6238 1 N 2 none 98, 99
5A4361 1 583 161-N-754 2 T 19 11A218} 1 N 2 none 98,99
584361 1 1200 161-N-754 2 CB 19 1283228 1 o 2 non@ | ,....,
544392 1 565 92-N-614 2 T 19 1349292 1 o 2 nene 99
5A4396 1 555 196-N-804 2 T 19 1142195 1 N 2 none 98, 99 !
5A4396 1 1200 195-N-804 2 CB 19 1341947 1 o 2 none | ......
5A4748 1 515 110-N-651 2 T 19 16A4161 1 (o] 2 nona a9 :
SA4748 1 600 110-N-651 2 CB 19 1384484 1 (o] 2 none | ...,..
5R4910 1 100/200 34.5-K-343 . CT 17 544910 1 K - none 63 ]
SAS07G e 515 115-G-Special 2 T 15 @ e (o] 2 none 27,99
BAS5134 1 400 345-K-323 e T 17 12A7024 1 K . none 3
5A5384 1 508 230-N-851 2 T 19 16A6048 ca o] 2 none 13, 99 i
5384 1 1200 230-N-851 2 CB 19 O] Q 2 none 13 |
BAG692 1 520 138-N-704 2 T 19 1643619 1 o] 2 none o9 |
5AS5999 1 320 13.8-5.113 . T 12, 13 4B8526 1 S . none | ...... I
SA6008 e 4000 23-(5-255 . CB 15 TA9324 8 S nome | ...,..
() See note on nominal current ratings on page 34,
(3 Refer to pages 84 to 87. .
(3} Drawing not made. i
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section a: tabulation of drawings

bushing assembly O] kv-type-key no. | tap | circuit refer [ recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing [gr |ivpe |tap adapter (Dnotes
no. no. trans- assembly | no. drawing ne.
former drawing no.
no.
5A6086 1200 69-0Q-556 CB 19 18A7270 2 08 none
5A6273 800 T7-G-594 CB 15 1252918 1 3 none
5A6274 600 46-G-467 CB 15 @ . 5] none
5A6275 4000 23-G-255 CB 15 TA9324 7 ) none
5A8696 1 600 115-N-681 2 CB 19 12A3226 1 o] 2 none
548896 6 600 115-N-681 2 T 19 8A7862 . N 2 none
558897 1 1200 115-N-682 2 CB 19 1243226 2 o 2 none
SA9446 . X600 34.8-G-1-387 L CB 15 549446 . G-1 none
SA9463 lor2 515 115-N.654 2 T 19 16A3635 1 O 2 none 93
S5A9463 lor2 600 115-G-634 2 CB 15 13A2845 1 Q 2 none | eee.-n
5A9467 ce 400 24.5-G-361 N CB 15 @ . ] e none
S5A9469 1 600 138-N-731 2 CB 19 18A9967 I (o] none
SA9470 1 1200 138-N.732 2 CB 19 1849967 3 o] noae
S5A9515 1 1200 161-N-755 2 CB 19 12A3228 1 [o] none
BAY598 S 1200 23.8-251 N CB 13, 13 ) . 8 none
5A9741 1200 34.5-G-362 CB 15 . ® s none | ae-..-
SA9742 1 600 138-N-731 1 CB 19 18A9967 1 (e} 2-7 none 57, 103
6A1225 - 1200 34.83-G-370 e CB 15 TAT004 3 8 . none 50
6A1226 2000 34.5-G-355 CB 15 11A6399 2 3 none | caee.s
6A1227 1200 23-G-281 CB i5 851153 3 5 none | ...
6A1229 1 600 46-G-466 . CB 15 1841319 1 S none
G6A1241 N 600 34.5-0G-351 . CB 15 O] 1 Qs none
6A1286 1 600 23-G-256 cae CB 15 TA9324 e g none
6A1395 1 €00 115-N-681 a CB 19 @ 1 o] 2 none
6A1398 1 1200 1158.N-682 2 CB 19 ® 1 (o3 "2 none 26, 22, 96
651440 - 600 18-G-1-151 - CB 15 14A3430 1 S . none 27
6A1441 e 1200 15.G-1-153 . CEB 15 @ Can 5 - none 27
6K1504 1 600 110-N-651 2 CB 19 13A4484 1 o 2 none | ...
6A15306 1 500 115-N-654 2 CB 19 1342845 1 O 2 mone | .eaaa
6A1506 3 600 115-ON-654 2 CB 19 L. s 2 none 25, 96, 99
6A1518 Caee 600 132-.G-702 2 CB i5 18A1321 1 Q 2 none 99
6A1516 2000 34,5-G-355 . CB 15 11A6599 2 5 .. nome | eaaees
B6A1517 B 1200 34.5-G-352 CB 15 1146599 1 s none
6A1534 B 600 23-G-1-266 CB 15 e S none
6A1732 N 2000 23.5.253 CB 12, 13 6A1732 o 3 none
6A1733 1 23.5-254 CB 12, 13 6A1733 1 s none
6A1735 L 1200 34.5-Special-352 cae CB e 6A1735 cey Spcl. . none | eee.a-
6A1812 1 1200 195-N-B04 2 CB 19 13A1947 1 o 2 none
6A1928 N 1200 34.5-5-332 - CB 15 '1A9328 3 ] e none | ...l
6A2495 1 480 132-N-7{1 2 T 19 9A6333 1 o] 2 none 99
BA2656 1 610 34.5-8-323 . T 12, 13 4B8529 1 5 - nene 101
6A2673 1 290 34,5-5-313 . T 12, 13 4B8528 1 5 . none 101
6A2689 1 600 138-N-706 2 T 19 1646614 1 o 2 none 78, 99
6A2747 . 400 34.5-G-323 - T 15 4B6032 1 S e none 69
632934 S 400 77-G-556 . T 15 @ . s . none .s
6A3591 - 1007200 73--543 . T 15 & . 5 . none | aei..-
6A2614 1 565 88-N-601 2 T 19 16A4188 1 [#] 2 none g9
6A3674 - 400 £9-G-1-513 - T 15 4B7297 1 SI . none 70
684265 1 265 /500 3-5-553 Lo T 12, 13 440C463 2 5-08 C nons | ...-ea
654657 1 515 115-N-654 2 T 19 1643635 1 o 2 none 99
6A5109 1 490 154-N-751 2 T 19 20A3766 . Q 2 nore 99
6A6204 1 200/400 46-0G-444 S CT 15 TB2086 4 Qs e none =  a-re-
gA/445 1 600 69-C3-562 2 CB 15 1556957 1 Speal. 2 nene
658447 3 600 138-N-704 2 CE 19 1354196 1 (o 2 none
GA88T1 1 600 46-G-451 . CB 15 TAR9326 1 S5 . none
6A8371 2 600 46-G-452 CB 15 7A9326 2 S none
6A8871 3 1200 46.G-453 CB 15 TAQ326 3 S none | ee.-..
6A8872 1 1200 23.G-259 CB 15 8A1183 1 S none 52
658873 1 6OG 34.5-G-351 CB 15 729325 2 8 none | ....-s
648873 2 600 34,5-G-383 CB ) 1:3 7A9325 1 s none e

See note on nominal current ratings on page 34.
Refer to pages 84 to 87.
@ Drawing not made.
@ At 25 cycles.
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outdoor bushings technical
data
4.3 to 348 kv
————————] 33360
for power circuit breakers
. and transformers page 35
bushing assembly a kv-type-key no. | tap | circnit | refer |recommendations for spares and replacements
g P
ampere breaker | to
drawing { gr rating or page |bushing |gr |type |tap|adapter (Onotes
no. no. trans- asserubly | no. drawing no,
former drawing no.
no.
6ABBT3 3 800 34.5.5.354 .| cB 12,13 789325 | 6 | S mone | ... ..
6ASET3 4 1200 34.5-5-352 ...| ©B 12,13 | 429627 | 1 | 8 { Sneens, oy 122
6A8873 5 2000 34.5-G-355 ...| B 15 759325 4] s none | ...
6A8873 6 3000 34.5.G-356 | ¢ém 15 759325 | 5 | 8 nome | ..l
648300 1 &00 23.G-266 .| cB 18 4250826 | 1 | 8 fapoold G5 122
g
658890 2 1200 23-G-261 .| cB 15 | s2me26 | 1| 8 oBgeld Gr. 1, 122
648890 3 2000 23.G.253 e CB i5 7A9324 4 5 none | ......
6A8850 1 2000 23.G.253 | ¢s 15 750324 | 5 | 8 nome | .i..l
GABBY0 5 2000 23.G-257 ...| cB 15 759324 | 3 | 8 none | ...
6ABEID 6 3000 23.G-254 | cB 15 789324 | 6 | S nome | Il
645890 7 4000 23.G.255 L cB 13 759324 | 7 | 8 mome | Ll
6AB850 8 4000 23.G-255 1] B 15 759324 | 8 | 8 aome | ..l
6ABa0S 1 600 69.G.562 ...| cB 15 42m9620 | 1 | s oY 122
5288647, Gr, 2
6AB893 2 1200 69.G556 | cB 15 4259629 1 | s Bang61a, e 122
7A1372 1 600 46.5-451 ...| ¢B 12,13 741372 1| s .. tome | ... )
7A1373 1 600 138-N-715 2 ¢ i) 1243227 1| o 3 none 7
7A1373 9 600 138-N-706 2 CB 19 |@weamar | 9 | o 2 none
751450 1 1200 34.5.G-352 .| ¢B 15 1146509 1| 8 none
7A1450 2 2000 34.5.G-355 O 15 126509 | 2 | § none
TA1450 a 3000 345.G.355 .| cB 15 ® O none
7A1450 4 3000 34.5-G-371 .| cB 15 @ .| 8 none
TA1450 5 600 34.5-G-353 | cB 15 13A1968 17| 8 none
7A1450 8 600 34.5.G-368 i ¢B 18 B - . nome | ......
7A14%0 1 400 BE'N-631 ) B 19 TAT490 i N 3 none
7A2058 1 600 15-G-1-151 ...| cB 15 9A8077 | 3 | 8 none .
742058 2 600 15-G-1.151 il és 15 9A8077 1| s none | il
ZA3058 3 1200 15.G1-153 U] ¢ 15 048077 | 2 | 8 none [ ...l
7A2058 4 1200 15.G.1153 i €B 18 9AS077 118 nene | .l
7A2063 1 1200 230-N.856 2 CB 19 1324200 1] o 2 mene | ......
752113 1 600 34.5.0G-353 .| ¢B 15 19A4761 1} os mene | L.l
7A2113 2 500 34.5-0G 353 U CB 15 ..} 08 PO N O
. .
TA2113 3 1200 34.5.0G-370 ...| cB 15 4259627 1] s { 32BBR18. em'S 122
7A2113 4 1200 34.5-0G-370 .1 cB 15 4289627 1| s oL e, ol 122
5288619, Gr. 4
752113 5 1200 34.5-0G.352 .| cB 15 42A9627 1| s ey 122
7A2113 6 3000 34.5.0G-356 2 CB 15 .| os | .. none | ...
742140 1 500 52.N.604 2 B 19 7A2140 i N 2 nene | ...l
752142 1 1200 Special N707 2 CB 19 1654651 1| © 2 nons 25, 27
7R2142 2 1200 Special-ON-767 2 CB 18 1844651 1| 0O 2 nome 25, 27
752154 1 3000 23.G-254 Sl em 15 11A5185 1| 8 2. none 37
252154 2 2000 23-G-253 | cB 15 s nome | ......
52B8619, Gr. 1
742154 3 1200 23.G3-251 .| cB 15 4259626 1] s { o 122
742343 1 800 138-N-701 2 cB 19 1451678 1] o 2 none | ......
7A2343 2 800 138.01.701 2 CB 19 451678 | 2 | © 2 none L
7A2481 1 3000 23.5.254 L] ¢éB 12,13 | 7A2481 1| 8 nome | ..l
7A3702 1 600 69.M.562 ...i CB 18 4289629 1| s S2Bpedr G= 1 122
7A6262 1 500 69.G-562 .| cB 15 at0629 | 1 | s gapages, & 1 122
7A6438 10 600 110-N-651 2 CB 19 1324484 1 o] 2 none 20, 73
726438 1 600 110-N-651 2 CB 19 1444484 1|6 2 none 37
747002 1 3000 23-0G.254 ...| cB 18 @ 0s nene
747004 1 50071200 | 34.5-5-367 o1 CE 12,13 | 7A7004 g none
7A7004 2 1200 34,5-8-370 CB 12,13 | 42m9627 1| s ggllia%fgaifg:'sl
. 301-C-893, Gr. 1
7A7004 3 1200 34.5.8.370 ...| cB 12,13 | 420627 1| s e

(1) See note on nominal gurrent ratings on page 34.
@ Refer to pages 84 to 87,

(3 Drawing not made,

(® Requires ypecial flange drilling.
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section a: tabulation of drawings

bushing assembly (€3] kv-type—key no. | tap | cirounit refer | recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page | bushing |gr |type |[tap adapter (@notes
no. no. trans- assembly | no. drawing no.
former drawing no.
no,

787004 4 1200 34.5.5-370 cB 12,13 | a2ase2z | 1 | S R B~ rer ey 122
7A7004 5 600 34.59-5pecial CB 12,13| 7A7004 | 3 | 8 nons
TR7004 6 1200 345.8.5pecial CB 1213| 7am01 | 8 | 8 none
TATO04 7 2000 34.5-8-Special CB 12, 13 TAT004 7 S none
7AT004 8 2000 345.5-364 CB 1213 | a7004 | 8 | 8 nene | ......
7A7004 9 1200 345.5-370 .| e 12,13 | 4zR0627 | 1 ] 8 {30hs518, om's. 122
7ATO06 1 600 34.5-8-350 CB 12,13 | 7A7008 1| s none . | ...
7A7006 2 1200 34.5.5-370 CB 12,13 | 4zaseaz | 1 | 8 s s 122
1AI006 3 1200 34.5.5-370 | cB 12,13 | 42A9827 1| s gg}ab%fge';f;sl 122
7AT006 4 1200 34.5-5-352 cB 12,13 | 42A9s527 1| s Samme gr. 4 122
7A7006 5 600 34.5.5.353 CB 12,13| 7A7006 | 5 | 8 P
7A7006 6 2000 3455358 CB 12212 757006 | 6 | S mome | ...
7A5324 1 600 23.5.256 ) CB 12,13 | 42A9626 1| s Sapsels. Gr. 8 122
7A9324 2 1200 23.8251 " e 12,13 | 42m0628 | 1 | 8 sapEel G b 122
789324 3 2000 23.9.257 CB 12,13 | 789324 | 3 | 8 none | eeeees
7R9324 1 2000 33.5.253 CB 12913 | 7mes2a | 4 | s pone | il
7A9324 5 2000 23.5.253 CB 12,13 | 7A934 | 5 | s i nome | eeee.-
750324 6 3000 23.8.254 CB 1213 | 7A9324 | 6 | § : nome | ...l
759324 7 1000 23.8.285 CB 12013 | 7A9324 | 7 | 8 ; nons | .ii.i-
7A9324 3 4000 235285 CE 1213} 7A9324 | 8-| § ; nome | ..o
7R9325 1 600 34.5-5-353 CBE 12,13 | 7A9ms | 1 | s none o
759325 2 600 3458351 CB 12,13 | 4zA®e27 | 1 | S Sanee G2 122,
7A9325 3 1200 345-5-352 CB 12,13 | 4za0827 | 1 | 8 el o b 122
7A9325 4 2000 34.5.5-355 CB 1213 | 7Aeas | 4 | s mone | ...
749325 5 3000 34,5.5.356 CB 12,13| 7Agas | 5 | 8 nowe
7A9323 8 €00 345.5.354 CB 1213 | “Ae328 | 6 | S none
7A9325 7 2000 34.5.8.385 CB 12 13| 7A93z8 | 7 | § none
7A9326 1 €00 46.3.481 ¢B 1213 | 7Ro9326 | 1 | 8 nons
7A9326 2 600 46.5.452 CE 12,13 | 42A9528 1] s {gﬁgggfg' o 122
749326 3 1200 46-5.463 CB 12,13 | 7A9326 | 3 [ S none i
759326 4 1200 46--455 .| cB 12,13 | 4249628 1| s ggggg‘}g: Gr. 2, \aa
7A9327 1 600 69-5.562 CB 12,13 | 42A9629 1| 8 S2mgodT. Or L 22
7A9327 2 1200 69-9-356 CB 12,13 | 42m9820 1| s {ggggg‘% Gr 2 122
749327 3 600 69-5.561 CB 12,13 | _7Ae37 | 32 | s nome | eeeees
759327 3 2000 60.5.558 ¢B 12, 13 |@4sA1262 1| 8 o e
759551 1 600 115.K-654 CB 17 1342845 1| o 2 mome | ..ol
789551 2 600 115.0K-654 CB 17 13A2845 | 2 | © 2 none
8A1153 1 1200 23.8-259 CB 12,13 | 8ALS3 1| 8 noae
8A1153 2 2000 23-5-264 CB 1213 eansa | 2 | s none
841153 a 1200 235261 CB 1213 | s8ansz | 3 | 8 nome
8A1153 4 500 23.5-265 .| cB 12,13 | 8A1183 | 4 | S none
842455 1 1200 161.G-755 2 ce is 1243228 1| o 2 none
8A3455 1 600 15:5-151 .| ¢B 12,13 | 8A2456 1| s none | aieie-
8K2847 i 1200 23-5-251 CB 12,13 | 4239626 1| s { ggggg}g- gl 122
BA2647 2 2000 23.5.253 . CB 12,13 | 8A2847 | 2 | 8 none ..
BAZ847 3 3000 23.5.254 iy cB 12012 | 8A2847 | 3 | 8 none | eeeen-
BA2847 1 4000 23.5.255 i1 ¢B 1213 8A28a7 | 4 | S " none | eeeen
8A3277 1 600 138.N733 2 CB 19 @ ...| o 2 nome | eeienn
8A4421 1 600 138-N-702 2 CB 19 18A1321 1| o 2 sone | ieees
8R4422 1 600 115.0N-681 2 CB 19 1352845 1| o 2 none 30,'97
BA4423 1 600 5465 L.l ¢B 1213 sResz3 | 1 | 8 e I
8A4423 3 600 46.5-461 CB 12713 | smas23 | 2 | 8 : RORRER BRI

(D Ses note on nominal cnrrent ratings on page 34,
(@ Reler to pages 84 to 87,
(@ Drawing not made.

(® Has power factor tap.
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outdoor bushings technical ‘i
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4.3 to 345 kv |
——— 33.360
for power circuit breakers
. and transformers page 57
bushing assembly w kv—type—key no. | tap | cixcuit | refer |recommendations for spares and replacements
ampere breaker | to .
drawing | gr rating or page |bushing |gr |type |tap|adapter (Dnotes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
(D8A5063 1 700/1250 92-G-Special FN T 18 26A9968 e o) o 27
845240 1 1550 34.5-5-326 e T 12,13 5382236 vae $-08 £85D150, Gr. 8,28 122
8AG459 1 1200 150-N-707 2 T 19 @ o] 2 none 13, 99
8A7862 1 500 115-N-681 2 T 19 ® o 2 yes 96, 99
GHBATEID 1 600/900 115.N-Special 3 CT 19 11A3438 1 N 2 none 100 1
BABO19 1 3000 34.5-G-340 ce T 15 1187199 1 L S O
8ABO20 1 400/800 115-N-Special 2 CT 19 @ e O 2 none 95 |
8AB269 1 2160 25-8-Special ca T 12,13 848269 1 s none 98 y
8A8270 6 800 69-OK-Special T 17 o) oloes Lo s
8A8984 i 400 73-K-Spacial T 17 1246332 1 K none 63
849159 1 305 34.5.5.312 T 12,13 | 53B2231 ... | sos 585D150, Gr. 4 122, 125
8Ag9l62 . 100/200 34.5-5.343 CT 12,13 6B4377 1 S none 101, 100
8AG674 1 2130 34.5-G-Special T 15 11B7199 1 L= O A
94266 s 600 138-F-704 1 CB 20, 21 6] v (o] 2 none 22, 27
94315 L s 196-F-803 1 T 20, 21 @ | o 1 nota 17, 99 i
9A2707 1 600 15-5-151 CB 12, 13 9A2707 i T O i
il
9AS5928 1 600 88-N-601 2 CB 19 1736795 1 o] 2 | ... e l
9AB928 2 800 88-ON-601 2 CB 19 17A6798 i [o] 2 | e i
94215 S e 196-7-803 1 T 20, 21 0] ] 1 none 17, g9 |
9A6238 e 600 128-N-715 2 T 19 13A9338 1 ) 2 none 9 g
9A6333 1 @500 132.0.701 2 T 10, 11 96333 1| o 2 nome | ... }‘
9A7035 e 800 138-N-702 2 T 19 ® . o 2 none 99 I
9A7531 1 400 34.5-G-Special . T 15 @ Ces 8 R 7 i
GAT7532 1 500 154.N-752 .- T 19 16A4484 1 o . L 99 il
|
947928 e 800 138-N-715 2 T 19 1349338 1 (e 2 27, 99 f
9AB0TT 1 1200 15-8-153 e CB 12, 13 988077 1 5 F R e J |
9AB0T77 2 1200 15-8-153 CB 12, 13 948077 2 s ... ... Lo il
9AB077 3 600 15-8-151 CB 12,13 958077 3 s |... oo Lo |
. 9A8077 4 600 15-8-151 CB 12, 13 9A8077 4 ] . |
948077 5 1200 15-5-153 CB 12,13 958077 5 3 . :
9A8027 5] 600 18.8.151 CB 12,13 QABOTT 6 3 -
9A8077 7 600 16-8-159 CB 12,13 9AB0T7 7 5 i
9A8077 8 400 15.S.158 CB 12, 13 958077 8 | s i
958429 1 600 238-266 CB 12, 13 948429 1 s ‘
948429 2 600 23-5.266 CB 12, 13 9AB429 2 | 8 !
9A8474 1 2000 34.5-Special 364 CB L 7E7004 8 | 8 ‘ |‘
9A9867 1 1200 187.N-801 CB 19 1341790 1 o |...| . it
SAQ8E7 2 1200 187.0ON.801 CB 19 13A1790 1 Lo 2 O e Bl
10AB65 . L 46.E-412 T 20, 21 4B6040 1 s e
10A928 L 600 Special-A-357 CB 20, 21 5A9446 Lol ea X yos 44
10A982 . 50 34.5.E-312 .. T 20, 21 4B6030 1 s e nome | ......
1141889 . 1070 69.OK.1.Special . T ia @ .| 8 . P
11A2115 L 600 115.N.665 2 T 19 1229315 1 0 2 nane 99 b
1142161 o BAS 161.N.756 2 T 19 13A9361 1 o 2 none 99 |
11A2196 . 555 196.N-805 2 T 19 13A9397 i o} 2 none 99 L
1142217 300/600 161.N-Special 2 CT 19 3421905 | ... | O 2 none 99, 102 H
1142218 300,600 115-K-Special . CT 17 ® o) none 9%, 102 |
®11A3436 L 60C,/900 115-N-Special 2 T 19 @ ls) 2 nane B4 :
f
1143565 L 400/800 69-Gy-Special ... CT 16 8 .. none 64 i
1143861 o 4567900 115.N-Special 2 T 19 @ ..l o 2 none 99 ;
1153863 o 300,600 138-CT-Special CT 20A4530 1 0 none 99, 102 ‘
1143865 o €00 115.N-665 . T 19 1349315 1 0 none 99
301-C-893, Gr. 1
11A4538 1 1200 34.5-05-870 i CB 12, 13 4289627 1 ] ey {5238618, ftom § 122 I}_
1144901 1 600 138-N-704 2 CB 19 19A7462 1 o) 2 | 13 ]
1144901 2 600 138-ON-704 2 CB 19 [©) .| © 2 [ 13
11A4904 1 1200 187-N.801 1 CB 18 ® 0 O O 1
1144904 2 1200 187-ON-80t 1 CB 19 ® o] ) e .
1145185 1 3000 23-5-254 CB 12,13 | 11Asiss 1 5 P 27
11A5185 2 4000 23.5-255 CB 12,13 | 11As18s 2 [ N R 27
}1A5185 3 2000 23.5.257 CB 12,13 | 1145185 3ls I SO, 27 X

(D) See note on nominal current ratings cn page 34.
(@ Refer to pages 84 to 87,

(2} Drawing not made,

@ Two conductor bushing,

(5) Drawing 11A2115 with two leads. i
() Limited by steel flange. [
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section a: tabulation of drawings

bushing assembly [©) kv—-type—key no. | tap | circuit refer | recommendations for spares and replacements
ampere hreaker | to
drawing | gx rating or page |bushing |[gr | typs |tap adapter (Dnotes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
1145185 1 1200 23.8-251 .| cB 12,13 | 42me026 | 1 | s e N ENPPPP
11AB185 ] 600 23.5.256 cB 12,13 | 42mo826 | 1§ S 6288619, Gr. § 122
-5- , 5288618, item 7
1148307 1 600 23.5-258 CB 1z1s | naswr | 1| s |t L e
11465908 1 500 69-08-552 CB 12,138 | 4zre620 | 1 | & {2%%32%3: ) 122
1146598 2 1200 69.05.556 CE 12,13 | 4280628 | 1 | s {g%ggg‘{g' Gr.2 112
11A6598 3 600 €9.08-861 CB 1213 | 1azzo 1 3 | o8 | ..b ol | e
1146599 1 1200 34.5-5.382 CB 12,13 | 42nee28 | 1 | S Bt 122
1146599 2 2000 34,5.5.355 CB 12,13 | 1146588 [ 2 | s OSSR I
11A8010 1 600 138.N-715 2 CB 18 2252016 | 1 | © 2 | ... 27
1148010 2 600 128-ON-715 2 CB 18 22p2016 | 1 | © 2 27
1158012 1 600 69-08-562 CB 12,13 | 42A9629 11} S gzpuoer. Sl 122
1148012 2 1200 69.08-556 CB 12,13 | 4zage38 1] 8 ggggg‘l‘g- gr.2 122
11A8018 1 1200 138-N-717 2 CB 19 1283227 | 2 | © 2 nome | c.eees
11A8015 2 1200 138.0N-717 2 CB 19 1243227 | 2 | © 2 gone |
1242916 1 1200 46.5-153 CB 12,13 | 1282006 | 1 | S U
1242918 1 1200 71.8.504 ch 1213 | 2azms | 1| s §i| 0 o
12A2919 1 €00 66-5-953 .| cB 12,13 | 1282919 | 2 | 8 N
1283226 1 800 115-0-658 2 CB 101l | 1283226 | 1 | O P mome |
1243226 2 1200 115-0-666 a CE 10,11 | 1283226 | 2 | © 2 nona
1253227 1 800 133.0.715 3 CB 1011 | 123322 [ 1] © z none
1243227 2 1200 138.0.717 2 CB 0,10 | 1283227 | 2 | © 2 none | eeee
1253228 1 1200 161-0-753 2 CR 01t | 12a3228 | 1| O 2 none | eieen
1213228 5 800 161.0-756 2 CB 10,11 | 12a3228 | 5 | © 2 none | iiiee
1244360 1 €00 115-Special 654 1 bor o 1332848 | 1 | © 2 none 22
12A4560 2 600 115-Special-634 1 CB 1382845 | 1 | © 2 none 22
1224560 3 €00 135-Special-7104 1 B 1354196 j 1L | © 2 none 22
1284560 4 600 138 Special-704 1 CB 1354186 | 1 | © 2 none 22
1284560 5 1200 161-Special-756 1 CB 1283228 | 1 | © 2 none 22
1244560 6 1200 161-Special-756 1 CB . 1283228 | 1 | © 2 none 22
1286332 R 400 73-K.-Special i T 18 @ . 8 . none 64
1257023 600 69-N-Special T 19 azad20 | 1| O none 27, 99
1247024 400 24.5.K-323 T 17 4B6032 14 8 mone | .l
1257028 1 @400 735601 T 12,13 | S3B2263 5.0 oD, 109,122, 125
T. or

12A7026 4 @400 7308611 . T 12,13 | leAaarz | 2 | os0 | ... nons 108
1287727 1 400 §9.K, 513 2 T 18 f6a2406 | 1 | o8 | 2 nose | ...

®12a7730 1 100 73K 651 ST 18 ® ] s L none | ...
1288937 . 400 69-K,-513 T 18 1684430 | ... | OS: v
1238938 L 400 65.K,[513 T 18 4B7297 i| s none 70
1341790 1 800 187.0.801 cB 16,11 | 198170 | 1 | © mone | eeeiis
1341790 5 800 167-0-801 CB 10,11 | 135170 | 5 | © nane 140
13A1947 1 1200 196-0-805 2 cB w1 | 1awez | 1| © 2 none 99
1341947 5 800 196.0-806 2 CE 1011 | 1381942 | 5 | © 2 none 93
1341947 6 800 196.0-806 2 CB 10,11 | 1381047 | 6 | © 2 none 138
1341047 7 1200 185-0-805 2 CB 10,11 | 128184z | 5 | © 2 nene 138
1351947 8 1600 196.0-831 2 OB 10,11 | 1385947 | 8 | © 2 nome | e
13R1947 9 1600 196-0-831 2 ¢B w11 | 1381947 | 9 | O 2 none 138
13A1968 1 600 34.5.5.353 .1 Cm 1213 | 138198 | 1 | S e T 27

2. , Gr.

1331965 2 600 34.5.5-351 CE 12,13 | 4289627 | 1 | 8 {szsssm, i 122
1351965 3 1200 34.5.5.352 CR 12,13 | 4289627 | ¢ | 8 { 25no01s, item 5 122
13A1965 4 600 34.5.5-369 CB 12,13 | 13A1088 [ 4 | s pone | eeeos
13A1966 1 600 69-Special 562 | cm s | demos29 | 1 ) s . | {33RaeE Semn 122
1342645 1 600 115-0-654 2 CB 10,11 | 13A2845 | 1 | © 2 none 99
13A2845 2 1200 115-0-655 2 CE 10,11 | 1342848 | 2 | O 2 none 9
1344196 1 800 138-0.704 H CB 011 | 138418 | 1 | © 2 none %
1344196 2 1200 1380707 2 CB 10,11 | 1238419 | 2 | O 2 none 99
1344200 i 1200 230.0-856 2 CB 10011 | 1384200 [ 1 | O 2 none g9

(@) See note on nominal current ratings ox page 34
(@) Refer fc pages 84 to 87.
(3 Drawing not made.

(» Limited by steel ilange.

{& For replacement of bushing dwg 419892,
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outdoor bushings fechnical l{ﬂ
data b
4.3 to 345 kv
———— 3 3. 36/()
for power circuit breakers
. and transformers page 59
bushing assembly [©)] kv—type-key no. | tap | circuit |refer |recommendations for spares and replacements
ampera breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (@notes
no. no. trans- assembly | no. drawing no.
former drawing no.
o.
4200 5 800 230.0.857 2 CB 10, 11 1344200 5 Q 2 noke
13A4480 1 B00 15-5.152 . CB 12, 13 13A4480 1 5 nong | aaaaas
13A4480 2 1200 15.8-154 CB 12, 13 1344480 2 5 none R .
13A4480 4 1200 15-8-155 CB 12, 13 13A4480 4 s nome | ...... I
1344480 5 1200 15-8-Special - CB 12, 13 1344480 5 3 i none :
1344484 1 600 110-O-651 2 CB 10, 11 1384484 1 5] 2 nons I i
1346101 1 565 92-K.614 2 T 18 1349292 1 Q 2 none 99 "
1346102 1 60Q 115-K.-668 2 T 18 13A9315 I o 2 none 99 1
1346103 1 600 138K.-715 2 T 18 13A5338 1 Q 2 nene 99 |
1346104 1 300/600 115-CT-Special . CT - 20486163 1 (o] P none 98, 102 I
13488438 1 565 92-N-606 2 T 19 [6) .| © 2 nene 99 I
1348850 1 565 92-N-604 2 T 19 O] o] 2 none 22, 76, 99 i
1359220 1 750 69-K.-516 T 18 oS e nome | ... |
1389222 1 600 92-N-631 2 T 19 Q 2 none 99 \
1359224 1 450,900 138-N-Special 2 T 19 ® o 2 none &)99 |
(®1349224 3 450/900 138-N-Special 2 T 19 ® (o] 2 none ‘
1359292 L25 @400 92-0-614 2 T 10,11 | sssprez 1 o 2 yes 122 |
1349292 3,46 650 92.0-Special 2 T 10, 11 589D192 1 (o] 2 ves 122 [
1349293 1 1140 92-Q-615 2 T 10, 11 13A9293 3 O 2 nons | L..... 1}
1349302 1 600 25.]-2-Special e T 14 1349302 1 12 e none | ..., '
13A831 1 @600 115-0-665 z T 10,11 | 589D1IS 1| o 2 yosu )
1349316 1,2, 8 [Q]:100] 115-C-666 2 T 10,11 B889D118 1 o 2 yes |
134931 3 4,9 115-Q-Special 2 T 10, 11 | 589D116 1 o 2 yes \
1 (DH00 138-0-718 2 T 10, 11 589D138 1 Q 2 yes ‘
1349339 1 720 138-0-717 2 T 10, 11 5BYD139 1 QO 2 yes }
1349361 1 @600 161-0-756 2 T 10, 11 5890161 1 O 2 yes b
13A9362 1 (7,800 161.0.755 2 T 10, 589D162 1 o] 2 yes [\
A 1 640 196-0-806 a T 10, 11 5890198 1 (o] 2 yes "
13A9397 1 @B00 196-0-805 2 T 10, 11 5890197 3 (o] 2 yes l
13A9430 1 610 230-0-857 2 T 10, 11 1349430 3 (o] 2 none 1
13A9431 1 800 230-0-856 2 T 10, 11 1359431 3 Q 2 none 4
14A1678 1 800 132-0-70% 2 CB 10, 11 1441878 1 C 2 none | ..., i
1441628 g 800 132-0-701 2 CB 10, 11 1451678 S Q 2 mons | ... i:
1441678 8 1200 132-0-708 2 CB 10, 11 1441678 8 (o] 2 none ! L..... ‘
1442122 1 188 44.8.408 . T 12,13 14A2122 1 ] - none 1
14A3430 1 800 15-8-151 e CB 12,13 1443430 1 s nona 27 f
1
14A6077 I 800 115-0-665 2 CB 10, 11 14A8077 1 o] 2 none 27
1426077 2 1200 115-0-666 2 CB 10, 11 14A6077 2 0 2 none 27
14A6576 1 400 46-5-464 e CB 12,13 14A6576 1 S . none P
14A6576 2 600 46.5-463 . CB 12,12 14A6576 2 5 none | ...,
15,4897 1 1000 187-0-802 1 CB 10, 11 15A4897 1 0 1 nome P |
1546865 1 800 187-0-801 2 CB 10,11 15A6865 i 0 2 SZBEGI';gnE 1 PP 1
I. I
15A6957 1 600 69-N-562 2 CB 19 42A9629 1 s {5238513: item 1 122 I‘
1SA9770 1 800 154.0.752 2 CB 10, 11 15A8770 I o 2 none P ‘
15889772 1 3000 23.5-263 e CB 12, 13 1529772 1 S5 none 27 !
15497172 2 800 23-5.266 . CB 12,13 15A9772 2 S none 27
18A9772 3 2000 23.8.253 . CB 12, 13 1529772 3 s Cas none 27 ‘
1642450 1 600 115-N-685 2 T 19 1349315 1 Q 2 none 13, 99 ;
1682455 4 600 115.0K.-654 2 T 18 1643635 o] 2 none 99, 109
16A2496 1 D100 £9-05.-513 2 T 12, 13 $3B2263 S-08 Cs 585D180, Gr. 18 ]109, 122, 125 |
1642810 4 600 138-OK,-704 2 T 1643619 o 2 none 99, 109 ,
®16A2830 1 350 33.8.305 . T 12,13 53B2236 508 ... | 585D150, Gr. 10-30 108, 122 b
16A2833 1 600 115-N-665 2 T 19 26A3475 1 O 2 none 27, 99 I
1652858 1 1620 37-5-8pecial v T 12, 13 1642858 1 ] P none
16A3619 1 (O] 138-O-704 2 T 10, 11 1643519 1 Q 2 nene | ......
16A3635 1 @600 115-0-654 2 T 10, 11 16A3635 1 o 2 nome | .i.eas
16A3953 1 600 £9.N-Special - T 19 @ 13 5 L. none
1644161 1 585 110-0-651 2 T 10, 11 1654161 1 fe] 2 none :
1644188 1 @400 88-0-601 2 T 10, 11 1654188 1 QO 2 none [
@16A4424 1 820 15-8-Special . T 12, 13 1684424 1 S Ces none :
(D) See note on nominal current ratings on page 34, ) Limiled by slottad flange.
(@) Refer to pages B4 to 87, () Semi-condenser replacement bushing, tor use only where standard type S
2 Drawing not mada, cannat be applied.
(2} Limited by steel flange. (&) Twin-conducter bushing.
g Twin conductor bushing, same mounting as dwg 5A4338. i [nverted pothead bushing.
8) Twin conductor bushing, same mounting as dwg $A6238.
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section a: tabulation of drawings
bushing assembly @ kv-type—key no. | tap | circuit |xefer | recommendations for spazes and replacements
ampere breaker | to
drawing | gr rating or page | bushing |gr |type |[tap)adapter (@Enotes
no. no. trans- agsembly | no. drawing ne.
former drawing no.
no. i
1644430 1 @400 69-08,-513 . T 12,13 53B2263 Ca. 5.08 L 585D150, Gr. 18 | 108, 122, 125
1644484 1 @DE0D 154-0Q-752 2 T 10, 11 1684484 i (o] 2 none | ...,
1644729 1 (0400 73-08,-513 A T 12, 13 5382263 Co 8-08 . 585D150, Gir. I8 | 109, 122, 125
1644769 1 (400 69-0-523 T 10, 11 1644769 1 Q none | ......
1684773 1 D400 73.08,.601 T 12, 13 5382263 e 5-G3 N 5850150, Gr. 18 | 109, 122, 125
16A4926 4 600 110-OK,-651 2 T 18 @ s (o] 2 none 93, 1
16A5468 1 400 69-0-524 T 10, Il 16A5468 1 (o] nome ! ......
§ 16A5469 1 1420 69-0-527 T 10, 11 16A5469 1 (o] nome | ...,
I
i 1655700 @400 46.8-8pecial T 12,13 | 16A5700 | ... | § aone | ......
16A5707 4 600 92.0K,-631 T 18 @ .. o] 2 none 99, 109
16A5708 1 520 2388-0.901 2 T 10, 11 58A2249 1 (o] 2 none 53
16A6048 1 540 230.0-851 T 10, 11 16A6048 1 (o] none 13
\ 16A6301 1 400/800 62-0O-Special A CT 10, 11 1646301 1 (o] . none 102
. 1686614 1 600 138-0-706 2 T 10, 11 1646614 1 Q 2 nong¢ | sa...-
16A7169 1 D400 69-0-513 e T 10, 11 1647169 1 Q none ween
16A7373 1 @400 73-08.514 T 10, 11 §3B2263 v 8-08 585D150, Gr. 16 | 109, 122, 125
1678269 1 @400 69.0-514 T 10, Il 1648269 1 O none | o--..
16A8641 1 2550 25.8-Special T 12,13 1628641 1 8 none 118
1648983 1 2820 25.5.Special T 12,13 1648983 1 8 . none 116
16A9169 4 2060 69-058.-534 T 12, 13 16A9169 4 08 none | ......
16A9779 1 1200 73-05,-817 T 12,13 53B2267 .. S-08 585D150, Gr. 20,40 122
I 1742868 B 600 69.5-553 CB 12, 13 17A2868 8 S nome | ......
1722868 6 6 69-8.563 CB 12, 13 17A2888 6 ] none | ...,
! 17A3903 i 1200 88-0-602 CB 10, 11 17A3903 1 @] none 108
) 17A3904 1 600 92-0-514 CB 10, 11 1753904 1 9] s nona | ......
! 17A3905 1 300 33-5-387 CB 12, 13 17A3905 1 ] . none 106
o 17A3506 1 €600 69.0K-562 e CB 17 18AT270 1 Qs s none | ......
o 1746795 1 600 88.0-601 2 CB 10, 11 17A6795 1 Q 2 mone | ...... .
‘ 17A6796 1 600 154.0-751 2 CB 10, 11 17A6796 1 o 2 nens | .e....
[ ®18A708 . 1800 34.5-F-8pecial e T 20, 21 1185270 1 s e nens ®
18A777 . 50 46-F-3pecial T 20,21 7B2359 1 5 . yos B9
‘ 1848828 e 400 69-F-562 T 20, 21 20A9690 1 s none | ......
! 52B8647, Gr. 2
i 184828 s 1200 69-F-556 CB 20, 21 4249629 1 8 SZBSS;S' iésmll 122
, 2D T
: 18A828 S 600 69-F-562 . CB 20, 21 4259629 1 s v 52B8618, item 1 122
188921 v Caes 230-F-851 1 T 20, 21 @ [ o] 1 none 17, 99
18A921 A 1200 230.F851 1 CB 20, 21 [O)] [e] 1 none 17
i 184931 o 400 22-F-258 . CB 20, 21 11A5307 1 s none
! 184932 . 1200 15.F-157 L. CB 20, 21 .o 5 none
1841319 1 1200 46.5-466 Ca CB 12, i3 18AI131% i 5 none
i 1841321 1 800 132-Q-702 2 CB 10, 11 18A1321 1 Lo none
1841321 5 1200 132-0-737 2 CB 10, 11 1831321 5 [&] none | e
@18A1321 7 1200 132-0-737 2 CB 10, 11 18A1321 7 (o] none | ......
18A1323 13 1200 77-0K-894 CB 17 @ 1 oS none | ...
18A4651 1 1200 Special-O-707 2 CB 10, 11 18A4651 1 Q none 105
(D18A4651 6 1200 Special-Q-707 2 CB 10, 11 1844651 6 o none 108
18A7265 1 600 46-5-456 v CB 12, 13 18A7265 1 ) none 108
1947265 2 1200 46-5-457 e CB 12,13 18A7265 2 8 none 108
18A7265 3 600 46-5-467 - CB 12,13 18A7265 3 5 nCeRe 105
18A7265 4 1200 46-5-Special . CB 12,13 18A7265 4 S noné 105
(®18A7270 1 600 69-05-862 s CB 12, 13 4249629 1 ] none 122
@18AT270 1 1200 69-05-556 - CB 12,13 42A9629 1 ] - none 122
18A727Q 3 600 63-085-561 . CB 12, 13 18A7270 3 os e NoLe ®
189967 1 600 138-O-Special . CB 10, 11 18A9967 1 O none 163
18A9967 2 1200 138-0-Spacial . CB 10, 11 1849967 2 Q .. none
1941771 1 €00 69-08-553 AN CB 12,13 19A1771 1 0S . none 118
(E19A4761 1 600 34,5.085-353 L CB 12,13 19A4761 1 Qs . none | ...
©®19A4761 2 600 34,5.08-354 . CB 12, 13 1924761 2 os e SZBSE?SHBG a |
T
@1944761 3 600 34.5.08-351 cen CB 12, 123 42A9627 1 s . {52386]8: stem 4 122
@19A4761 4 1200 34.5.08-370 e CB 12,13 19A4761 4 <8 BﬂﬁnmaG 4 ol e
52B8619, Gr.
®19A4761 5 1200 34.5-08-352 . cB 12,13 42A9627 1 ) . {5238618, item 5 122
| (@ See note on nominal current ratings ou page 34 BC 9%—84
| @ Refer to pages 84 to 87, (& Special for Detroit Edison Ce. Has '%js longer flange selting.

Drawing not made. IE_?:eci.al for public service of New Jersey.
Limited by steel flange. ®

an glass oil gauge.




outdoor bushings technical
4.3 to 345 kv

data

33-360

for power circuit breakers

and transformers page 6l
bushing assembly [©) kv-type-key no. | tap | circuit | refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (@notes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
1946486 1 800 132-C-702 2 CB 10,11 1946486 1 o] 2 nona 117
1956487 1 600 34.5.5-8pecial s CB 12, 13 1956487 1 5 o mone | ......
19A7462 1 800 138-0-704 2 CB 10, 11 19A7462 1 O 2 none 13
19A7462 2 1200 138-0-707 2 CB 10, 11 19A7462 2 O 2 none 13
19A9002 i 800 230-0-851 2 CB 10, 11 19A9002 1 O 2 note 13
20A1232 1 620 i87-0-801 2 T 10, 11 2041232 1 (o] 2 nente | ...,
20A1235 1 2020 118-O-Sgecial e T 10, 11 2041238 1 o] C noae | ......
20A1873 1 140-200 73-05.-843 CT 12,13 20A1873 1 50. nong
20A2165 1 3300 34.5-8-Special . T 12, 13 20A2168 1 S - none 71l
20A2329 1 ($400 73-0.514 . T 10, 11 20A2329 1 Q cae nons P
20A2338 1 1940 25-5-Spocial ey T 12,13 2042338 1 s e nohe 71
2042381 1 (5800 138-0.717 2 T 10, 11 20A2381 1 (o] 2 none 27
20A2384 6,4 1640 €9-08,-529 v T 12, 13 20A2384 6,4 5.08 - none | ......
20A2766 I @600 138.0.715 2 T 10,11 20A2766 I (o] 2 none 117
20A3028 1 @600 118-0-654 2 T 10, 11 20A3028 I (o] 2 none 117
20A3352 1 (5800 115-0.655 2 T 10, 11 20A3352 1 (o] 2 none i
20A3766 1 0600 154-0-751, 2 T 10, 11 20A3766 1 [o] 2 none R
A0A4053 1 1640 £69-0.529 S T 10, 11 2054083 1 (o] - none | ......
20A4530 1 300/600 138-0-8pecial . cT 10, 11 2044530 1 O none | ......
2084576 1 450 18-1-2-Spacial . T 14 2084576 1 12 none 126
2044809 1 788 8.7-]1-2-Special . T 14 20484800 1 1.2 none 126
20A5990 1 2300 37-08,-35% . T 12, 13 2045990 1 08, none 109
20A6163 1 3007600 115-O-Spacial CT 10, 11 20A6163 1 Q none | L.....
2046743 1 2280 8.7-J-2-8pecial T 14 20A6743 1 1.2 none 126
20A7083 1 DB00 138-0-704 2 T 10, 11 20A7083 1 Q 2 none 13
20A7519 1 0600 138-0-704 2 T 10, 11 20A7519 1 o] 2 none 27
20A7520 1 D400 92-0-614 2 T 10, 11 20A7520 1 [o] 2 none | ......
20A7788 1 @600 138-0-704 2 T 10, 11 20A7788 1 (o] 2 none 27
20A8786 1 22580 B69-0O-Special e T 10, 11 20AB7B6 1 (o] none 48
20A9495 1 110.0-651 2 T 10, 11 20A9495 1 (o] none 117
20A9690 I 400 73.5.562 . T 12,13 20A%690 1 ) s none | ...,
21A5009 I 800 138.0-715 2 CB 10, 11 21A5009 1 (o] 2 none 117
21A5009 2 1200 138-0-217 CB 10, 11 21A5009 2 [s] nona 117
21A5308 1 60D 23.5.256 cB 12,13 | 4288626 | 1 | s S2BaslY, Gr. § 123
4 52B8618, item 7

21A5398 3 2000 23.5-253 . CB 12, 13 21A65398 3 3 none 1 ...

(H21A5398 2 4000 23.3.255 . CB 12,13 | 2145398 2 s e O

®21A5398 4 4000 23-3-255 v CB 12, 13 2145398 4 5 - none e
21A5675 1 600 23-5.265 e CB 12, 13 21A5675 1 38 B 101
2149122 1 800 115.0-654 2 CB 10, 11 2148122 1 [o] 2| .. 117
21A9122 2 1200 115-0-655 2 CB 10, 11 21A89122 2 o] 2 | .. 117

@21A09879 1 2000 34.5.8.364 e CB 12, 13 21A9879 1 ) P e

(921598990 1 2000 34.5-5-364 P CB 12, 13 21A98%9 1 3 PP O
22A2016 1 800 138-0.715 2 CB 10, 11 2242016 1 (o] 2 none 27
2252016 2 1200 138-0-717 2 CB 10, 11 2242016 2 (o] 2 none 27

52B8647, Gr. 2

02286524 1 1200 69.5-356 . CB 12, 13 4249629 1 S . {52E8618, itom 1 122
23A658 - faes 161.F.755 1 T 20, 21 13A9362 1 o) 2 none 22,99
234658 - 1200 161.F-785 1 CB 20, 21 1243228 1 o 2 none 22
234682 . 600 46-F-451 s CB 20, 21 2R9326 1 S s none | ...
23A713 . 600 23-F-265 e CB 20, 21 8A1153 4 S . none | ...
23A761 e e 154.F-751 1 T 20, 21 6A5109 1 N 2 none 22,98, 99
23A761 . 600 154-F.751 1 CB 20, 21 ® e Q 2 nonhe 22
23AT770 e 600 34.5-G-353 e CB 15 7A9325 1 S . nome | ......
23A7T70 e 600 34.5-G-354 - CB 15 7A9325 6 ] s none | ......

23A3800 1 138-0-704 2 CB 10, 11 1354198 I (o] 2 none | ......

W23A3800 2 1200 138-0.707 2 CB 10, 11 1844651 1 Q 2 none | ......
24A2505 1 <] £9.0-554 . CB 10, 11 24A2508 1 Q . nows ) L.l
2472508 2 1200 €9-0.555 . CB 10, 11 2442505 2 (o) none

‘)24A2508 & 1200 69.0.855 . CB 10, 11 24A 2505 6 o none

2549685 1 €00 €9-0-553 . CB 10, 11 25A9686 1 o none
25A9686 3 69.0.553 . CB 10, 11 25A0FR26 3 o] none
2684730 R R 161-F-756 T 20, 21 13A5361 1 o none 21, 22, 99
26A730 R 1200 151.F-786 CB 20, 21 12A3223 1 O none 21, 22
26A774 e 600 69-F.561 CB 20, 21 TA9327 3 8 none P
26A3243 1 450 28.]-2-Special . T 14 26A3243 1 12 . nonRe | L..ea.
26A3473 -1 500 115-0-665 2 T 10, 11 26A3475 1 [o] 2 nons 27

8 See note or nominal current ratings on page 34
Reforto pages 84 to 87.

(® Drawing not made.

(D Limited by steel flange.

@ Limited by slotted flange.

@ Special for Detroit Edison Co.

@ Special for Public Service of New Jersey.
(3) Bpecial for Penn Railyoad.

@ Use to replace dwg 662771 on type HS bruukez on!y.
Has 70 inch creepage.

@) Hag shislded layer.

@ Special top terminal for Southern California Edisen Co.
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section a: tabulation of drawings
bushing assembly [©) kv-type-key no. | tap | circuit | zefer recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap adapter (@notes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
26A3988 1 800 88-0-605 2 T 10,11 | 26A3088 1 © 2 aone | -.....
26A4409 1 300/600 92-0-3pecial i cT 10, 11 2544409 1 o] - none | eeea.-
26A5548 1 785 8,7-1-2-Special .. T 14 2545548 1 12 . none 126
2645817 1 450 15-]-2-8pecial . T 14 2545817 1 12 . nohe 126
2645853 1 2280 8.7J-2-Special . T 14 2645853 1 12 . none 126
26A5BG9 1 600,/1200 138.0-Special 2 CcT 10, 11 2645869 1 Q 2 none 27
26A5873 2 750 59-0-517 e T 10,11 | 26A5873 2 e} . ncne 120
| 2648235 1 @400 69-08-514 2 T 12, 13 | 52382263 .1 sos 585D180, Gz. 16 | 109, 122, 128
\
26A8256 6,4 1620 73.08,-529 . T 12, 13 26A8256 5.4 5.08 none 120
(526A8257 2 550 288-0-800 - 10,11 | 5mA2249 2| o 2 none e
2648257 3 5§50 288-0-890 2 T 10,11 | S58A2249 1 o] 2 none | eees.-
26A8620 1 600 110-0-651 2 T 10,11 | 26AB620 1 o] 2 none 122
2649062 1 1800 92.0.-616 2 T 10,11 | 26A9062 1 o 2 nome | eesnes
26A9530 1 610 230-C-Special T 10, 11 | 2649530 1 s} s none 13
26A9968 1 700/1260 | 92-O-Spocial . cT 10,11 | 26A9968 1 0 none | ceee.-
2649971 1 ©400 £9-05.-514 N T 12, 13 85382263 - 508 B585D150, Gr. 16 | 109, 1.1220"; 122,
27A5522 1 2000 69-3-557 . CB 12,13 | 27A5822 1 3 none | eeeees
28A9823 1 600 69-5-Special . CB 12, 13 { 28A9823 1 s nome | ...
28R9823 2 1200 69-3-Spocial . CB 12,13 | 28A9823 2 s none e
. 294875 o 100 154 B-751 1 CB 20, 21 @ Sl o nons | eeoees
. 294878 e cees 154-B-754 1 T 20,21 | 20A3766 1 o none 99
! 29A2018 1 2140 69-5,-Special .. T 12, 13 | 20A2018 1 o8 none et
! 20A2539 1 1200 89-08,-Special T 1213 | 53B2267 ... | s08 588D150, Gr. 16-26 122
! 20A2540 1 400 73-K,-651 T g8 @ none e
| 29A3459 1 1210 15-1-2.Spacial . T 14 2943459 o] 12 . none 126
i 2924700 1 800 92.0-815 2 T 10, 11 | 2944700 1 [} 2 nene 122
. 2924703 1 @800 196-:0-805 2 T 10,1 20A4703 1 o 2 nene 127 X
2955164 1 400 73-0.513 . T 19, 11 29A5164 1 o . o ‘
2045269 1 @400 69-05:-Spacial T 12,13 | 2048260 1 oS, none 117, 128 -
2946014 1 608 195.0-Special 2 T 10, 11 2046014 1 le] aome | ..o
29A8048 1 e Cottrell 50 kv (25 test)]| ... T L 29538048 1 T R O TS
2948073 i 675 179-0-780 T 10,11 | 5891180 1 o yos 122
2048074 2 1200 £9-0-529 T 10,11 | 20A8074 2 o none
. 2949024 1 2660 €9-5-Special T 12,13 | 20A9024 1 S none
29A9169 1 B00/1000 | 69.0-Spacial CT 10, 11 2949169 1 o none
3DA403 e 69-G-513 T 5 4BG060 1 s none
! 304404 750 £9-G-516 T 15 11B1355 1 3 nous
| 304405 750 69-G-517 T 15 4BE0E2 1 8 none
30A686 . 23-]-2.Special T 14 30R685 £ none
‘ 3DA739 3007600 34.5.E-Special T 20, 21 ® s |
3047202 1 1200 23-3-Special CB 12, 13 | 30A7202 1 5 none
31A515 |1,2,38 10 165 13.8-G-112 T 15 4B6010 2 s 3 one
3LAS515 1,56 165 13.8-G-113 T 15 4B6011 2 5 none
31A515 7 550 13.8-G-116 T 15 4B60S1 2 S none
314515 | 1,12,13,14 550 13.8-G-117 T 15 486012 2 s none 111
31A515 21,22,23 1000 13.8-G-125 T 15 4B6013 2 S none 111
31A515 31 1450 12.8-G-128 T 15 4B6015 2 s none 11l
314518 37 1920 13.8G-133 T 15 4B6016 2 8 none 111
31A515 38 1000 13.8-Q-Special T 18 )] v S5 none 111
31A616 2,2 168 23-G-212 T 15 486020 2 8 none 111
31A516 4,56 185 23-G-213 T 15 4B6021 2 S none 111
31A516 7.8 520 23-G-217 T 15 4B6022 2 s none 111
215516 17 950 23-G-228 T 15 485023 2 ] none 111
31A516 21 950 23-G-229 T 15 B5311 2 s none 111
31A516 24 1375 2343-232 T 13 11B3446 2 ] none 111
31A516 27 1375 23-G-233 T 15 48602 2 3 nons 111
31A516 31 1820 23.G-235 T 15 @ s .01 111
31A516 34 1820 23.G-236 T 15 485025 2 5 none i1l
31A517 12,3 165 34.5.G-313 T 15 4B6031 2 5 none 111
31A517 4,56 165 34.5-G-312 T 15 4B6030 2 8 nono 111
31A817 7.9 400 345-G-323 T 15 4B6032 2 8 . none j131
31A517 | 10,11,13,14 899 34.5-G-325 T 18 4B6033 2 s . none 111
31A517 12 890 34,5-G-327 T 18 7BI511 2 5 none 111
31A517 15 400 34 5-G-Special T 15 @ . 3 none 111
314517 16 500 34.5-G-316 . T 15 1185220 2 s none i
314518 1,3,11,13,31 165 46-G-412 f T 15 4B6040 2 3 nohe 111
31A518 2'4’%%]@0'21 165 46-G-413 . T 15 4BS041 2 8 none 111
314518 { 25"26'27 400 46-G-416 T 15 4B&042 2 s nona 111 ‘ J

Upper porcelain has 187" crespags.

g Ses note on nominal current ratings on page M.
Reter to pages 84 to 87.

Drawing not made,
Limited by steel fiange.

8

® Upper parcelain has 2177 creepage.

7 Limited by slotted cap.




outdoor bushings technical
4.3 to 348 kv

data

33-360

for power circuit breakers

and transformers page 63
bushing assembly @ kv-type—key no. | tap | circuit | refer |recommendations for spares and replacements
ampeare breaker | to
drawing rating or page |bushing |gr | type |tap|adapter (@notes
no. gr trans- assembly | no. drawing no.
no. former drawing no.
no.
31A518 12, 32, 33 830 46-3-418 . T 18 11B2745 2 ] AN none 111
31AS519 1 400 69-0G-513 .. T 15 4B6060 4 ] none 111
31A519 4 78 400 69-G-513 T 15 4B8080 2 3 none 111
314519 9 1007200 69-GG-543 CT 15 4BE0SE 2 8 none 111
31A792 868 92-G-614 2 T 15 13A9292 1 O 2 nona 89
31A815 .o 115-(-564 2 T 18 1348315 1 (o] 2 none 22, 82, 99
31A830 508 230-G-854 2 T 15 524330 1 N 2 hone 82, 98, 99
314838 600 138-G-714 2 T 18 9AB238 1 N 2 none 22,82, 98, 99
31A861 585 161-3-754 2 T 15 11A2161 1 N 2 none 22,82, 98, 99
31A888 A 48) 288-G-901 1 T 15 58A2249 | o) 2 none 17, 99
314896 1 £55 196-5-804 2 T 15 1341947 1 Q 2 none 22, 99
31A942 cen 400 69-G-514 . T 15 4B6061 1 3 P nene | ...,...
3143594 1 4000 15-5-Special - CB 12, 13 31A3694 1 ] . none | ... '
31A3696 1 1200 138-0-217 2 CB 10, 11 31A3696 1 O 2 none | ,.,...
©31A8128 2 1200 69-0-Special L CB 10, 11 31A8128 2 (o] Ca none | ...,,,
32A3000 1 1200 180-0.281 2 CB 10, 1 32A3000 1 (o] 2 none [ ..,...
(H32A3000 4 1200 180-0-781 4 CB 14, 11 32A3000 4 b 2 nome | ...,
32A3000 6 1600 180-0-784 6 CB 10, 11 3243000 (15 (8} 2 SZBSGTZneG g | o
, Gr.
3245201 1 1200 45-08-455 CB 12,13 4259628 3 3 { 52BA61S, ftem 6 122
33A5448 3 BOO 34.5-5-Spaecial CB 12, 13 33A5445 5 none | ......
3348420 1 1200 46-8-Special e CB 12,13 33A8420 1 5 . none
34A268 - 600 115.F-654 1 CB 20, 21 13A2B458 1 (o] 2 nowne
34A269 . €00 138-F-704 1 CB 20, 21 1344195 1 Q 2 None
14 1 600 115.0.665 2 T 10, 11 34A1415 1 (o) 2 nona
3441905 1 300/600 161-Q-Special 2 CT 10, 11 3441905 1 0 2 nene | ...
34A2846 1 (Ol ] 138.0-715 2 T 10, 11 34A2846 1 [0 2 none | ...,
34A5104 1 600/1200 161-O-Spacial ies CT 10, 11 3445104 1 Q - none 126
34A5256 1 560 115-0-654 2 T 10, 11 34A5256 1 O 4 none 101, 128, 129
3443730 1 @800 30-O-8pecial v T 16, 11 34A5730 1 o] v nons
35A3492 g 1600 161-0-783 2 CB 19, 11 3843492 5 Q 2 none
35A3492 1 1200 161-C-782 2 CB 10,1 3343492 1 (o] 2 none
35A5948 1 1200 23-5-Special . CB 12, 13 38A5945 1 E . none
35A6368 1 1200 138.0-717 b4 C3 10, 11 35A6368 1 (o] 2 none | ......
35A6368 2 800 138-0-715 2 CB 10, 11 3546368 1 (o3 2 Bﬂﬁizne(; 2 | o
52 , GT.
35A7405 1 1200 46.5.455 CB 12, 13 4259628 1 8 5288518, gamls 122
52B8644, Gr.
38A7403 2 600 46-5-452 CB 12,13 42A9628 1 5 | 52BB618, item 6 122
3641813 1 1200 69-3-Special - CB 12,13 36A1813 1 5 v none | ......
36A1814 2 1200 34.5-5.Special . CB 12,13 3581814 2 5 e none e
3641814 3 600 34.9.8.8pecial Ca CB 12, 13 35A1814 3 5 - nond | L.....
36A 2605 1 1200 138-0-734 2 CB 10, 11 36A2695 1 (o] 2 none | ......
35A2695 5 1600 138.0.735 2 CB 10, 11 3642695 5 Q 2 nome  {  ......
3642685 6 2900 138-C-736 2 CB 10, 11 36A2695 6 (o] 2 none ...
{B)3I6A2699 7 1600 138.C-735 2 CB 10, 11 36A2695 7 Q 2 nome | ...,
36A8825 5] 1600 195-0-830 2 CB 10, 11 ABR25 8 ] 2 mons | L.....
26A84925 1 1230 196.0-830 2 CB 10, 11 3548825 5 Q 2 nene | ......
37A2700 1 800 69.0-Special . T 10, 11 B7A2700 1 o] s none 13
3743573 1 (400 73-08:-814 . T 12,13 53B2263 e 5-08 §85D150, Gr. 16 | 109, 122, 125
37A3576 1 1000 115-0-566 2 T 12, 13 3743576 1 (o] nona 27
3744382 1 1400 161-O-Special 2 T 12,13 3784362 1 O 2 none | ......
37A4389 1 400 89-0.514 i T 12, 13 3754369 1 O o none 13
37A4379 1 1130 189-0.780 2 T 12,13 3744379 1 O 2 none 127
37AS5076 1 (400 23-08.-514 2 T 12,13 5382253 Cee 5-05 e §588D150, Gr. 16 | 109, 122, 125
37A5084 I @600 138-0.715 2 T 10, 11 37A5084 1 o] 2 none 13
37A5306 1 ‘783 25-]-2-Special Cee T 14 37A5306 1 12 none ] ......
37A6305 1,21 220 - T 14 27B1923 512 ( R] none 123
37A€305 4, 24 220 52 T 14 27B1923 1.8 R] none 123
37A6305 6, 26 220 85-J-2 T 14 27B1923 6,137 R] none 123
37A6305 2, 22 400 5.].2 T 14 2781923 4,11 R none 123
3746305 5, 28 400 §-J-2 T I4 27B1923 7,14| RI none 123
37A6308 T, 27 400 812 T 14 27813923 310 RI none 123

See note on nominal current ratings on page 34.

@&
(2 Refer to pages 84 to B2,
(&} Drawing not made.

@ Limited by steel flange.

(® Special for Baltimore Fleckric and Gas.

(@} Spanial for Southern California Edison Co.

(7) Special top terminal—L =115—I12 th'ds for Bonneville Power Administration.
(® First group is for use in oil. Second group for use in Inerteen®,




page b4

l part 5 1 section a: tabulation of drawings

bushing assembly a kv—type—key no. | tap | circuit refer | recommendations for spares and replacements
ampere breaker | to
) drawing rating or page |bushing |gr |type |tap adapter (@notes
; no. gr trans- agsembly | no. drawing no.
| no. former drawing no.
! o,
I
37A6305 3,23 785 5J-2 T 14 27B1924 1,2 R] none 123
37A6315 1, 21 220 15-]-4 T 14 2781927 1,4 EJ none 123
3746315 3,23 220 15-J-2 T 14 27B1928 9 R] none 123
37A6313 8, 26 220 1512 T 14 2781928 10 Rl none 123
37A6315 2, 22 400 15-)-2 T 14 @) e R none 123
! 3J7A6315 4, 24 400 154-2 T 14 27B1928 2 RJ none 123
1 37A6315 7, 27 400 15-J-2 T 14 2781928 3 R none 123
3786318 8§, 25 788 15.J-2 T 14 2781928 3 RI none 123
| 37A631% g, 28 785 15.]-2 T 14 2781928 4 RI none 123
3746325 1,21 220 28.]-2 T 14 37A6325 1,21 J2 none 123
3746325 3,23 220 25-]-2 T 14 37A6325 3,23 12 none 123
37A6325 7,27 220 2512 T 14 37A6325 1,27 12 none 123
! 37A6325 2,22 400 25.J-2 T 14 3746325 222F 12 none 123
37A6325 4, 24 400 25.J-2 T 14 3746325 4,24 J-2 none 123
3746325 8,28 400 25.].2 T 14 37A6325 828 I2 none 123
37A6325 5, 28 85 25-]-2 T 14 3746325 B25] I2 none 123
' 3756325 9,29 785 28.]-2 T 14 3746328 9,28 j2 . nona 123
, 37A6325 6, 26 1210 25.]-2 T 4 37A6328 6,26 33 . none 123
37A6325 10, 30 1210 25-]-2 T 14 3J7A6325 10,30 J-2 . nena 123
37A6325 11 1210 25.J2 T 14 37A6325 11 2 . hone 123
37A6387 1,21 220 8.7-]-2 T 14 27B1927 14 R} none 75, 124
37A6387 2,22 400 8.7.]-2 T 14 3 . Ri none 73, 124
3756387 4, 24 400 8.2-]-2 T 14 2781628 1 R] none 75, 124
. 37A6387 6, 26 400 8.2-]-2 T 14 27B1928 2 R] none 75, 124
N 3746367 3, 23 185 8792 T 14 2781928 6 | Bl none 75, 124
37A6387 5, 25 785 8.7- ]2 T 14 27B1928 1 RY none 75, 124
i 3756387 7, 27 785 B8.7-]-2 T 14 2781928 3 RJ none 75, 124
' 37A6387 8,28 785 87-]-2 T 14 5386472 2 Rl none 75, 124
37A7079 1 1130 180.0-Special 2 T 10, 11 A7AT079 1 o 2 | nome | o eeeres )
¢ 37A7418 1 450 §J-2 - T 14 37A7418 1 32 . 126
. 37A7419 1 1200 §-J-2 T 14 37A7419 1 ]2 126 4
" 37AT7420 1 2280 812 T 14 37A7420 1 ]2 126
9
5 JTAT4Z] 1 450 15-1-2 T 14 JTAT421 1 12 126
4 37A7422 1 1200 15.J-2 T 14 J7ATA22 1 12 126
! 37A7423 1 2280 15.]-2 T 14 37A7423 1 1-2 126
N 3787424 1 450 2512 T 14 37A7424 1 ]2 126
4 3TA7425 1 1200 2532 - . T 14 37A7425 1 IJ2 s 126
N 37A7426 1 2280 25.3-2 . T 14 JTAT426 1 12 . waraaa 126
37A8273 1 1995 73.085 -Spacial 2 T 12,13 I7A8273 1 Qs 2 nome | sazrav
B 37A8280 1 640 180-O-780 v T 10, 11 3758280 1 [s] e none 13
' %3855992 1 800 138-Q-706/715 2 CB 10, 11 38A5992 1 o] 2 none | ceree-
H38A592 2 1200 138-0-708/717 2 CB 10, 11 3855992 2 o] 2 none e
41 A4656 1 2000 23-5-5pecial v CB 12,13 41A4656 - ] . none PP
(@41A8032 1 800 115.0-6 8 2 CB 10, 11 4155032 1 (o] 2 none | sawa--
@41A5032 2 1200 115-O-666 2 CB 10, 11 41 A5032 2 Q 2 none e
41A9774 1 4000 18-5-Special v CB 12, 13 41A9774 1 ) . none N
4129771 1,2 160072000 330-0-930 2 CB 10,1 | ....ies . R IV e
424362 oy 1200 15-Special-155 . CB aes 13A4480,Gr.4j ... S5 none P
42A365 e 600 138-G-733 1 CB 15 185490967 1,9 (o) 2 none 22, 59
42A365 R 600 138-G-7133 2 CB 15 18A9967 1,9 O 2 none 59
4282893 1 2000 69-S-Special v sW 12, 13 4252893 1 ) e none .
(D4252894 1 1200 69 S-Special sSwW 12, I3 4ZA2894 1 ] pone | eeeee-
4242894 2 1200 69-5.8pecial sSwW 12, 13 4252894 2 S none ¢ assrae
4289626 1 1200 23.5.288 CB-T 12, 13 4259626 1 s y none 122
4289626 2 2000 23.5-289 CB 12, 13 42A9626 2 S none PPN
42A9626 3 3000 23-3.290 CB 12,13 42R9626 3 b3) none e
4289626 4 4000 25.8-291 . CB 12, 13 42509625 4 s none | eee-e
4289527 1 1200 34.5.5.388 . CB-T 12, 13 4249627 1 ) none 122
4229627 2 2000 34.5.5-389 CB 12,13 4229627 2 s none 122
42A9628 1 1200 46-5-488 CB-T 12, 13 4259628 1 s none 122
4259629 1 1200 £9-5-588 e CB-T 12, 13 4259629 1 s Cas none 122
43A573 e 400 92.E-631 1 CB 20, 21 751490 1 N 2 nonse 22
1441262 1 2000 6$93-3-558 - CB 12, 13 4451262 1 g - nene AN
4451262 2 2000 69-5-558 CB 12,13 44A1262 2 ) none 143

See note on nominal current ratings on page 34. (@ Hag 9214 creepage.

' 8 Reter to pages 84 to 87. Special for telescoping disconnect switch.

@ Drawing not made.
(3 Has two B C.

First group is for use in oil. Second group for nse in Inerteen,
(3) Hag pt terminal.
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outdoor bushings fechnical |
data ‘:
4.3 to 348 kv i
— 33-360
for power circuit breakers
. and transformers page 65 :
bushing assembly ) kv-type—key no. | tap | cireunit | refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (Znotes
no. ne. trans- assembly | no. drawing no.
former drawing no.
no.
4451264 1 600 15-08-151 PN CB 12, 13 4441264 1 o8 none | ...... [
4444367 1 600 23-8252 o CB 12,13 | 44A4367 1 ] nene [
®4454823 i 1200 196-0-805 . CB 10,11 | 44A4823 | ... | © none | ......
44A9807 1 1200 23.5.288 CB 12,13 | 44A9807 i 5 none 27,122
44A9808 1 1600 115-0-685 2 CB 10,11 | 4449808 1 o 2 none 142
@47A6203 1 1200 34,5.5-388 .. CB 12,13 | 47A6203 1 S none 122
(%)47A6527 1 2000 23.5-289 CB 12,13 | 47A6527 1 s rone | ......
47A6602 1 1200 161-0-755 2 CB 10,11 | 47A6602 1 o 2 none 27 .
(DATAE516 1 1200 195.0-805 2 CB 10,11 | 4788616 1 0 2 none 27 )
()47A6648 1 890 233-0-851 CB 10, 11 | 4756648 1 o) . e
()4TAG648 4 80O 230-0-851 CB 10, 11 | 47A6548 4 [ O . none 27
47A6658 1 1200 69.8-588 ce CB 12, 13 4746658 1 s . none 142
524109 o 800 34.5-G-368 ... CB 15 7A1450 6 | S . none &0
54A722 Lo 1125 138-G-716 i T 15 ® R R I O
554222 s el 132-G-701 1 T 15 9A6333 1 o] 2 none 2299
55A222 . 600 132-G-701 1 CB 15 14A1678 1 Is] 2 none 22, 54
(®55A231 37.G-8pecial . T 15 1642858 1 ) e none
S5A878 110-G-652 2 T 15 [6) .. | © 2 none 99 )
S5AB78 110-G-652 2 CB 15 @ .. ] o 2 aene | ... i
56A132 161-E-754 1 CB 20,21 | 12A3228 1 o 2 none 22
56A132 161-E-754 1 T 20,21 | 1A2161 1 N 2 none 22, 98, 99 i
564133 154-E-752 . CB 20, 21 D) o Q 2 nome  f ..., o
56A133 154-E-752 o T 20,21 | 16Ad4g4 | ...} O 2 ncne i
EGA134 L . 154-E-751 1 T 20, 21 645109 1 N 2 none 22, 98, 99 iv
564134 R 400 154 E751 1 CB 20, 21 @ . o 2 none 22 I
56A135 - 400 154-E-751 . CB 20, 21 @ .|l o 2 none | ...... ik
§6A135 154.E.751 . T 20, 21 6A5109 i N 2 none 98, 99 :
56A398 e e 34.5-C-Spacial . CT 18 @ . s . noone | aae... ‘i i
564482 132.E-701 . T 20, 21 9A6333 i 0 2 none 84 99 |3
564492 Ll 400 132-E-701 s CB 20,21 | 14A1678 1 o 2 nons 54 ‘
56A531 . 400 132-E-701 1 CB 20, 21 | 14Al678 1 o 2 none 22, 54
56A531 . ... 132-E-701 1 T 20, 21 9A6333 1 o 2 none 22, 54, 99
58A532 - . 132-E-702 .. T 20, 21 9A7035 1 N 2 none 99 [
56A532 e 400 132.E-702 o CB 20,21 | 18Al321 1 o) 2 none 99 i
564535 e 200/400 £9-G-Spactal . CT 15 ...| 8 L. none 6
86A702 Cee - 110-E-651 e T 20, 21 1644161 1 o 2 none 73,99 i
S6AT02 e 100 110-E-651 . CB 20, 21 | 1354484 1 o) 2 none 73 ’ ‘
56A703 .. 400 110-E-652 . CB 20, 21 6] .| © 2 none | ...... i
$6A703 P e 110-E-652 L. T 20, 21 @) C. o] 2 nene 99
S6A704 e e 110-E-651 1 T a0, 21 | 1644161 1 o 2 none 22, 73, 99 :
56A704 o 400 110-E-651 1 CB 20,21 | 13A4484 1 o] 2 none 22, 73 ;
56A705 s el 115-E-654 1 T 20,21 | 16A3535 1 Q 2 none 22,99 ‘
SBA70S 600 115-E-654 1 CB 20, 21 | 13A2845 1 e 2 none 3
58A765 - 600 138-3-714 - T 15 @ . o 2 none 27, 99
554781 e s 80.E-601 LT 20, 21 6A3614 1 | N 2 none 98, 99
554781 . 400 88.E.601 o CB 20,21 | 17A6795 1 o) 2 none | ......
564782 1260 83-E-605 . T 20,21 | 26A3988 | ... | © 2 none 93
B6A782 . 1280 88-E-605 . CB 20, 21 ® s} 2 none | ......
58A956 o 3000 23. G254 .| cm 15 789324 | 6 | S .. nome | ...
8882239 1 600 92-0-514 2 T 10, 11 58A2239 1 [#] 2 none 13
5842249 1 1145 288.0.930 2 T 10,11 | 5232249 1 Ie] 2 none 13
58A2249 2 1145 288.0-930 2 T 10,11 | 58A2249 2 o] 2 none | ......
S8A20965 o 635 198-0-806 2 by 10,11 | B5BA2996 o 2 none 13
58A7173 e 2040 73-5.-03,-534 ... T 12,13 | B8A7473 S.08.| ... none | ......
5848255 s 1960 115-O-Special 2 T 10011 | 5858258 | ... | © 2 none 27
60ABIS 2000 23.G.257 .. CB 15 7K9324 3 |s ... none | ...... J
615784 300 44.G-464 . CB 15 1456576 1 s none 37 {
61A784 500 44 G-463 | cB 15 14A6576 2| 8 none 37 t
61A805 600 69-3-561 ... CB 15 a3 . s none | ......
6142575 1500 115-0-Special 2 T 10, 11 | 61A2578 o 2 nons 27
@ See note on nominal current ratings on page 34. (&) Special for Balimore Gas & Electric
(3) Refer to pages 84 to 87, Special for Pacific Gas & Elactric.
{2) Drawing not mada. @

Inverted pothead bushing, |
% Special for Southern California Edison Co. }
\
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page 66
O :‘
section a: tabulation of drawings
bushing assembly 6] kv—type—key no. | tap | circuit |refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr | type |[tap|adapter @notes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
6143009 40 92.0-Spacal 2 T 10,11 | 61A3008 | ... | © 2 none 7
624594 1200 288-G-9)1 2 cB 13 | e 2 nome | ...
624605 600 34.5.G-353 .| cB 15 7agas | 1| s . none i
‘ 624505 600 345.G-354 CB 15 7A0325 | 6 | S none 40
|
} 62A638 1200 23-G-251 cB 13 | dem0526 | L | 8 { S Bhele, Soma 122
| 624539 600 345.G-350 .| cB 1z 19A4701 | 1 | 8 acne
62A640 600 233252 .| cB ] 1) S none
62A641 600 15-G-152 | cB 1A480 | 17| 8 none
624642 1200 15-G-154 ..} cB 15 1384480 | 2 | 8 e A
62A1117 1950 115-O-Spacial o] cr 10,11 | semrirz ..} O o none 126
6241485 1300 182-0-Special 2 T 10, 11 | 62A1485 0 2 none | ...
62A2261 @500 161-O-Special z | T 10, 11 | 62A2281 o 2 none 27
6243069 400 69.0-513 T 10,11 | 62A3069 o . none 13
62A4559 400 £9-0-584 O 10,11 | s2A4569 o o none 120
62R4588 400 92.0-501 2 T 10,11 | s2a4se8 o 2 none 131
62A7168 1200 69.0-588 U I 10,11 | 6257169 o none 120
62A9428 1 450 5.R]-Special T 14 6249428 1 R} none 126
62A9420 1 1200 5.R]-Special T 14 6249429 | 1 | RI none 126
6249430 1 2280 5-Rl-Special T 14 6289430 | 1 | HI none 126
6249431 1 450 15-R]-Special T 14 6943L | 1 | W none 126
62/9432 1 1200 15.R]-Speecial T 14 GaA943z | I | W none 126
6249433 1 2280 15-R]-Special T 14 6269433 | 1 | W none 126
62A9434 1 1200 15.A]-8pecial T 14 6289434 I RI none 126
63A319 1200 34.5-G-352 CB 15 | 42me2r | 1 | s { S20001E, o & 122
834311 fig. 1 600 66-G-553 .| oB 15 |@2azes | 3 | B none 9,29
€3A311 fig. 2 600 66-G-Special .| ¢B 18 17h2858 | 6 | 8 |1 @ | ..
53A311 fig. 3 600 66-G-Special CB 18 17528638 ] 8 none | aaeaen g
63A312 o 600 46-G-481 CB 15 1| 8 mome | ce.io.
63A313 e 110-G-651 1 T 18 w6Ad6l | 1 | © 2 noue 22, 713, 99 g
63A313 400 110-G-651 1 CB 18 1384484 | 1 | O 2 none 2, 7
83A3LS 600 138-F-704 1 CB 20,22 | 134108 | 1 | O 2 none 32
634316 600 46.G.452 cB 15 | 42R0828 | 1] 8 {S0ats, fo's 122
634317 1200 46.G-453 CB 15 7A9326 | 3 | S mome | .-
! 5288517, Gir. 2
\ 63A318 1200 69-@-556 CB 15 42R9829 | 1 | 8 {5238518: Gr. 2 122
634319 1200 345.G-370 cB 15 | azaes2z | 1 | s { Bhoita nsss 122
66A36 2000 34.5-G-355 CB 13 7A9325 8 P
694259 600 92.G-804 1 cB 15 7A2140 | 1 [ N 2 none
694239 600 92.G-604 2| ¢€B 15 7A2140 | 1 [ N 2 none
694356 s 161-G-755 2| T 15 1ag3ez | 1 | © 2 none
634356 1200 161-G-756 2| cB 18 1243228 | 1 | © 2 none
69A462 600 23.G.263 .| cB 13 gal1sz | 4 | 8 none
694833 400 13.8.G-Spscial T 15 1E1438 | L | 8 none
605839 100/200 | 233243 CT 15 ameo2s | 1 | 8 nons
694840 200/400 | 23G-244 Cct 15 402z | 1 | 8 none
69A841 500/1000 | 23.G-245 cT 18 sme0z8 | 1 | 8 . ncne
694842 500/1000 | 23.G-246 | cr 18 486029 | I | 8 . nome | aeeees
69A843 100/200 | 3456343 CT 18 4B6035 | 1 | § : nome | e :
604844 200/400 | 34.5-G-344 CT 18 4B6027 | 1 | 8 : nene PO
GOABLS 500/1000 | 348.G-345 ; cr 15 4B6038 | 1 | § none ;
- 69AB46 500/1000 | 24.5-G-346 . CT 15 4Bgoz@ | 1§ 8 sone | aee.es
, SOAR4Y 100/200 | 46G-443 | €r 18 apeoss | 1 | 8 nome | eeees
' 692848 : 2007400 | 46.G.444 loer 13 4Beo4z | 1 | 8 nome | ... .
624840 5001000 | 46.G-443 cr 18 4B6048 | 1 | 8 : none | aeeees
60A850 50071000 | 46-G-446 CT 15 4804 | 1 | 8 : none | .eeee-
69A851 100/200 | 69-G543 CT 15 45086 | 1 | 8 . none | ...
604852 200/400 | 69.G-544 ctT 15 aBs0s7 | 1 | 8 : none | ...
60A853 400/870 | 69-G-845 cr 18 4B50s8 | 1 | S s nome | eeeees
694854 400/800 | 69-G546 cT 18 48089 | I | 8 o nome | ..o
704522 gy 154.G-752 T 18 1854484 | 1 | © 2 none 80, 99
70A910 400 69-0G-553 T 18 6A4269 | 4 | OS5 .. none eien

® {;:Agr%%kexl with current transformers less than 514 inches I.D,, use dwg
, Gr. 1.
® Adapter included in dwy 17A2868 Gr. 3.

(D) Seo note on nominal current ratings on page 34.
8 Refer to pages 84 {0 87.

Drawing not made.
© Limited by steel flange.




outdoor bushings
4.3 to 345 kv

for power circuit breakers
and transformers

technical
data
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page 67

bushing assembly O] kv-type-key no. | tap | circuit | refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type [tap|adapter (@notes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
71A286 555 £8-G-601 1 T 15 6A3614 1 N 2 nons 22
72A194 1 585 161-G-754 2 T 18 11A2161 1 N 2 none 22,98, 99
72A194 3 1200 161-G-734 2 CB 15 1243228 1 [o] 2 none 21
72A197 1 - 69.(3.340 . CT 15 4B5065 1 ) e none | .....,
728245 . 400 154-G-751 1 CB 15 17A6795 1 o] 2 none 22
72A245 . . 154-G-751 1 T 15 6A5109 1 N 2 none 22,98 99
728414 1 U 66-G-553 s T 15 644269 1 5 . mome | ...,
725414 5 600 66-G-553 CB 18 12A2915 3 3 none | .,....,
T2A922 1000 132.G-703 CB 15 @ M (8] 2 301 C?BQE:,; a 54
- , Gr. 1
73A772 1200 34.5-G-370 CB 15 42A9527 1 S L en { ggggg?. é‘ mzs 122
r.
73A887 e 1200 69.G.556 v CB 15 4249829 1 S . {SZBBSIS: stem 1 122
734964 fig. 1 600 138.G-731 1 CB 15 18A9957 1 [a] 2 none 22, 95
738964 fig. 2 600 138-G-731 2 CB 15 18A9967 1 @] 2 none 86
T4A919 I 400 110-G-651 1 CB 15 13A4484 1 Q 2 nane 20, 22, 73
76A82 600 115-G-681 2 CB 15 1243228 1 Q 2 none 6, 97
795113 1200 161-G-754 1 CB 18 12A3228 1 o 2 none 22
T9A113 P 161-G-754 1 T 18 11A2161 1 N 2 Lone 22, 98, 99
TOAL66 Caa 110-G-65%4 1 T 18 1643635 1 o 2 nene 22, 29
TOA166 600 110-G-654 1 CB 15 1342848 1 Q 2 none 22
OA198 80 77.E-594 Ve CB 20, 21 P s . none 11
79A250 . 1200 34.5-G-367 . CB 15 749328 3 8 61B6s4 1 . .....
792497 . 2000 23-G-264 . CB 15 8A1183 2 s nouna
794691 . 600 46-G-461 . CB 15 B8A4423 2 S none
. 400 22-G-258 CB 15 11A5307 1 S nonse

80A141 400 88-G-601 1 CB 15 17A679% 1 o] 2 none 22,73
8042308 800 77-K-594 . CB 20, 21 12A2918 1 5 Cs none I
814945 600 115-8pecial-654 2 CB e 13A2845 2 o] 2 none 25
82A409 . 187-G-801 1 T is ® - o 1 none 17, 18, 99
B2A. 800 187-G-801 2 CB 15 @ s o] 2 none 17, 18
83A941 2000 23.G3-253 . CB 15 @ . ] . none | ...
B4AT1 400 /800 132.G-720 . CcT 18 ® . [a) . nons 99
B84A72 400 110-G-651 1 CB 15 13A4484 1 o 2 none 20,22, 73
B4A72 518 110-G-651 1 T 18 16A4161 1 O 2 nona 20, 22,73, 99
84A765 1 e B88-G-605 . T 15 . o] 2 none 99
854492 868 92-K-614 2 T 17 1389292 1 o 2 none 99
854515 1 B18 115-OK-664 2 T 17 1349315 1 o 2 ncne 22,82, 99
BSAS30 305 230-K.854 2 T 17 554330 1 N 2 none 22, 82, 98, 99
B54538 600 138.K-714 2 T 17 A6238 1 N 2 none 22, 82, 98, 99
83A542 e 23-]-2-Special ven T 14 854542 . I-2 Lo none | ......
BSAS51 585 -K-754 2 T 17 1142161 1 N 2 none 22,82, 98, 99
885A573 1 . 138-.G-708 2 T 15 1646614 1 Q 2 none 78, 82, 99
854573 3 600 138-G.706 2 CB 15 12A3227 1 o] Z none | ......
834860 P . 23.].2-Special i T 17 85A660 I J.2 . none | 4.l
85A724 1 508 230-E-851 I T 20, 21 - (o] 1 none 17, 99
B83A963 - 13.8-1-2-Special P T 14 85A953 Cas )2 . none o
86A730 400 34.5-G-323 - T 15 486032 1 S . none | ......
BGASEI 400 69-K-513 v T 17 16A4430 4 08, e none | ......
86A993 818 110-E-651 1 T 20, 21 16A4161 1 [0 ] 2 none 22,99
87A128 13 2400 69-G-Special e T 15 @ - e nome | ......
87A131 e A 115-E-654 1 T 20, 21 1643635 1 o 2 none 22, 9%
87A131 - 600 115.E-684 1 CB 20, 21 13A2845 1 o] 2 none 22
87A133 1 300/600 115-K-Special e CT 17 1142218 1 CT P 64, 103
8758349 1 300/600 138.K-Special . CT 17 11438563 1 CT none , 103
8746853 1 - 187-K-801 ' T 17 @ . o] 1 none 17, 64, 99
874843 1 v 220-K-850 . T 17 O] . o] 2 nons , 9%
87A876 2 665 BB-K-601 T 17 643614 1 N 2 none 2
B8A296 750 69-0K.516 T 17 1349220 4 OK: . none | ......
884298 P 400/800 69-0K.548 CT 17 4B50B8 1 ] P pone | ......
88A318 e 815 118-K-664 e T 17 1349318 1 0 2 none 22, 82, 99
88A369 4 400 69-0K.513 T 17 1644430 4 [s1:}) . nons PN

Seo note on nominal current ralings on page 34,

3 Refer to pages 84 to

(@ Drawing not made.
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¢
part 5 section a: tabulation of drawings
L
bushing assembly [ kv—-type-key no. | tap | circuit | refer recommendations for spares and replacements
ampere breaker | to
| drawing | gr rating or page |bushing jgr |type |tap adapter (@notes
‘ no. no. trans- assembly | no. drawing no.
| foxmer drawing no.
! no.
i
88A733 4 100/200 69-0X-543 .. CT 17 TB2969 4 | OK, none
! 88A734 4 200/400 69.CK.544 . CT 17 4BG0ST 2 s none R
894143 e 2000 23.G-253 ca CB 15 7A9324 4 3 none | ...
89A179 o 600 34.5-G-1-357 L CB 15 5A9446 | ... | @1 none 44
g0A139 e 1200 34.5.G-352 .| csB 15 | szase2r | 1| s [ SRe1E, o & 122
1 G0A652 e 3000 34.5-G-356 - CB 15 7A9325 5 ) none AP
i 90A897 o 1200 69.M.556 .| B 18 aamos29 | 1 | s {ggggggr Sr2 122
90AZ739 I 1200 23.G-26% - CB 15 8A1153 3 S nene | c-c.e-
92A71 1200 15-G-187 . CB 15 e 3 nene | ..o
924185 600 138-E-704 1 CB 20,21 | 1384196 1 o] 2 none 22
924195 138-E-704 1 T 20,21 | 1643819 1 Q 2 none 22, 29
927295 s 138-G-704 1 T 15 16A3619 1 o] 2 none 22, 29
924295 . 600 138-G-704 1 CB 15 13A4196 1 o] 2 none 22
925880 1200 Special-M-707 2 GB 18 18A4651 1 [s] 2 none 21, 27
934964 . s 187-OK-801 1 T 17 @ U s 1 none 17, 18, 63, 99
| 93A964 . Veee 187.0K-801 2 T 17 @ o] 2 none 17, 18, 63, 99
94486 ces 600 69-M-561 L CB 18 1847270 3 oS i none | ......
84A135 1 600 115-M.681 2 CB i8 12A3226 2 o 27 L 28, 26, 97
94A135 2 600 115-M-681 1 CB 18 12A3226 2 s} 2| .. 22, 25, 26, 87
BR4AL56 . 1200 69-M-556 .| cB 18 | a0z | 1| 8 | E2RREE 122
(B96A343 e 1200 34,5-0G-352 .| o©s 15 42h0827 | 1 | 8 {ggggg{gf Gr. 4 122
968427 o 1200 23.G-259 . CB 18 8A1153 1 s o none 52
5288644, Gr. 1
96A459 Cee 600 46-M-452 L CB 18 4289528 1 s { 5288518, ffem 6 122
9654469 s 600 23-G-2535 e CB 15 8A1153 4 s none | ersees
964485 . 400 88-G-601 1 CB 15 1746795 1 0 2 nona
964485 o 400 88-G-601 2 CB 15 1746795 1 0o 2 none
964556 1 1200 161-M-755 2 CB 18 1243228 1 0 2 none
98A6T3 . 4000 23.(3.25% L CB 15 TA9324 7 S . none
964906 e 400 154-G-752 s CB 18 15A9770 1 ) 2 none | ressee
i 964939 - 2000 23-G-253 . CB 15 15A9772 3 5 none 27
97A212 - 1200 230-M-856 CB 18 13A4200 1 o) none | eeeees
98A582 . 600 46-M-451 . CB 18 ..| os . none | eeeees
98A645 R 400 100-G-652 2 CB 15 @ o 2 none | eeeees
98A790 1 400 110-M-651 2 CB 18 1384484 2 Q 2 none e
; 984791 e 400 132.G-701 2 CB 15 14A1678 1 o] 3 none 54
; 99A645 . €00 138-M-731 2 CB i8 18K9987 17| © 2 none o
i 1B4182 1 165 34.5.06G-312 T 15 4B6030 4 0s . none
i 1B4888 1 1375 23.0G-233 T 15 4B6023 4 o8 ce none
1B4708 1 165 46-0G-412 T 15 486040 4 | o8 e none
: 1B4793 1 1710 4,3]-2-Special T 14 11B6113 1 12 o none
184814 | 1 .. 13.8-G-138 T 15 11B7158 2 . none
1B4936 1 168 24.5.0G-321 T 15 488298 4 [o 1] . none
1B4977 1 520 23.0G-217 T 15 486022 4 [0 ] e none
1B4998 1 2280 4.371-2-Special T 14 11B6114 1 12 v none
}B5020 1 165 13.3-0G-112 T 15 4B6010 4 os . [
185217 1 165 13.8-G-1-114 T 15 [6) .| s . none 70
1B5280 1 1820 23.3-236 T 15 [©] - s . none a7
1B5288 1 400 46-G-Special T 15 @ e ) s none 27
4 185338 1 560 15-0G-Special T 18 @ .| os nona 71
i 1B3418 1 220 13.81-2.52 T 14 11B6125 IR I none | eee.-
| 1B5416 1 220 13.87-2.52 T 14 11B6125 | 12 e
‘ 1B5437 1 165 345.3-1-312 T 18 ® | s none 70
J 1B5465 1 400 46.0G-417 T 15 8BB710 4 [ok:] . none
i 185496 1 890 34.5.0G-327 T 15 7B1511 4 os none
: 1B5497 1 1820 23.0G-236 T is 486025 4 oS none
185499 1 220 8.7-]-2-Special T i4 185490 1 32 none
1B5554 1 220 4.3]-2-Special ... T 14 1B5554 1 12 ... e
185592 1 150 34.5-0(3.313 . T 13 4B6031 4 0S Ce monge | e-iias
185701 1 2280 4.37.2-Special T 14 1BS701 1 12 . none
185856 1 450 8.7.]-2-Special T 14 1B5856 1 33 ca none
{0 See note on nominal current ratings on page 34. % Drawing not made.
(@ Refer to pages 84 to 87, When bushings with special gaps are used refer to groups 2 and 3 of these

drawings.




outdoor bushings technical

]
i
data H
4.3 to 345 kv ;
33-360
for power circuit breakers
. and transformers page 69
i
bushing assembly [0} kv-type-key no. | tap | circuit ] refer |[recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |[type |tap|adapter @mnotes
no. no. trans- assembly | no. drawing no. i
former drawing no. |
no.
185938 1 1280 345.0G3-332 T 15 486034 4 Qs neae | ......
1B5953 1 850 13.8-0G.116 T 15 B2061 4 (911 none
1B5978 1 765 4.3-]-2-Bpecial T 14 1B5978 1 12 neone e
2B955 - 450 7.8-J-2-Special T 14 2B95S . J2 nene | ......
2B956 s 765 7.5-]-2-Special T 14 2B956 I-2 none | L.,...
2B957 . 430 15.]J-2-Special T 14 2B957 I2 none [ ......
2B958 e 750 15-J-2.5pecial T 14 28958 J2 mone  {  ......
28959 L 450 23-]-2-Special T 14 2B959 ]2 none e i
i
2E960 A 765 23-]-2-3pecial T 14 2B960 . 12 Rone R '
2B967 R 1710 15-]-2-Special T 14 27B1929 2 RJ mone | ,.....
2B969 e 765 18-]-2-Special T 14 2B969 B J-2 none P Iy
2B2269 AU e 68.K.Special T 17 4B6061 1 S none | ..... - ]
2B4069 1 550 13.8-0G-118 T 15 4B6017 4 s . none
2B4213 1 168 46-0G-413 T 15 4B6041 4 os e none |
2B4228 1 450 13.8-1-2-5pecial T 14 2B4228 1 J-2 N noneg !
2B4258 1 165 13.8-G-1-113 T 15 4ABY7215 1 S1 Ca. none .
2B4356 1 890 34.5-(2.326 T 15 4B8530 1| s nene | ... 1
284380 1 450 13.8-]-2-8pecial T 14 2B4380 1 I-2 nene | ...... v
2B4551 1 165 34.5-1GI-312 T 15 4B7287 1 ISt none 70, 81 |
2B4657 1 765 4.3-]-2-Spescial T 14 11B6112 . J-2 . none 70- '
2B4715 1 980 23-0G-229 T 15 6BS311 4 oS - nome | ...... |
2B4734 1 400 23-0G-223 T 15 7B1507 4 0s e nong i
2B4748 1 500 34.5-GI-316 T 15 L [s}) . none B
2B4843 1 830 46-0G-419 T 15 486043 4 oS8 Co. none l*
2B4957 1 £400 4.3-]-2-8pecial T 14 2B4957 1 1-2 s none 71 |]
2B4993 1 3300 4.3.]-2-8pecial T 14 284993 1 ]2 . nong T i
2B5023 1 220 4.3]-2.5pecial T 14 27B1923 12 Ry - none 70, 123
2BE184 1 220 8.7-]-2-Special T 14 2B5154 1 12 . nons 70
2B5155 1 220 8.7-)-2.32 T 14 2B5153 1 1-2 . none | ..., ;
2B5248 1 5400 4,3-]-2-Bpecial T 14 2B5248 1 ]2 P none 70 |
N 2B5633 1 5850 13.8.0G-117 T 15 4B5012 4 os . nohe 30 I
2B5669 1 400 50-G-416 T 15 1185294 1 8 L. none | ..., i
2B58999 1 e . 37-0G-355 T 15 20A5930 L. oS . none 13, 96, 109 ‘
2B6043 1 765 4.3-J-2-Special T 14 2B6043 1 J-2 . none 71
2B6044 1 765 8.7-]-2-8pecial T 14 11B6104 . J-2 . none 71 |
2B6045 1 450 13.8-]-2-Epecial T 14 11B6106 1 RI - none 71 |
|
2B6174 1 220 13.8-1-2-Special T 14 2B6174 1 J-2 e none 70
2B6261 1 165 13,8-0G-113 T 15 4B6011 4 [0 ] . nona 31 |
2B6283 1 1710 4.3-]-2-Special T 14 2B6283 1 J-2 e none 27
2B6592 1 169 25-1-8pecial T 22 2B6592 1 J-1 A none | ......
2B6597 1 765 8.7-1-2.Special T 14 2B6597 1 I2 none | ...,
2B6600 1 450 13.8-J-2-5pecial T 14 11B6106 1 J-2 none 70, 71
2B6629 1 765 4.3.]-2-8pecial T 14 2BRE29 1 ]2 none 70
2B&630 1 765 8.7-1-2-Special T 14 11B5104 . J-2 nene i
2B6631 1 450 13.8-1-2-Special T 14 4B7701 n none
2B6720 1 e 8.7-1-2.8pecial T 14 2B6720 1.2 none
2B6728 1 520 23-G-216 T 15 @ 3 nene
2B6974 1 . 46.0G- 428 T 15 ® 0s none
4B4200 1 450 4.3-]-2-Special T 14 11B6111 2 I-2 nons | ......
4B4312 1 1710 8.7-]-2-Special T 14 4B4312 i 12 none | ......
4B4393 1 1000 23-1-2-Special ' T 14 685787 1 I-2 none | ......
4B4459 1 450 8.7-]-2-8pecial T 14 484459 1 12 none 71
4B4460 1 e 8.7-]-2- Spemal T 14 4B4460 1 }-2 none 70, 71
4B450% 1 830 46-G-419 T 18 1183063 1 3 none 115
4B4611 1 450 4.3-J-2- Spama] T 14 4B4611 1 12 none | .....,
4B4634 1 400 13.8-0G-12 T 15 7B1329 4 s none 30
4B4698 1 160 28.G3-213 T 15 4B6021 1 ] none | ......
484822 1 165 13.8.G-113 T 15 (O] S none 27
4B4930 1 785 4.3-]-2-8pecial T 14 4B4930 1 J-2 nmone | .,...,
4B5073 1 5400 4,3.]-2-Special T 14 4B5073 1 J-2 none 70-71
4B5318 1 1700 34.5-G-Special CT 18 11B5916 1 5 none e
{4B5375 1 . 8,7.]-2-8pecial T 14 4B5375 1 ]2 none | ......
4B5444 1 550 13. T 15 4B7276 1 81 none 70
4B5753 1 220 4.3- T 14 4B5753 1 12 none 101, 113
8 See note on nominal current ratings on page 34. {3) Drawing not made.
Refer to pages 84 to B7. (3) Twin conductor bushing,




page 70

_ section a: tabulation of drawings

bushing assembly @© kv-type—key no. | tap } circuit refer | recommendations for spares and replacements
ampere breaker | to
drawing | gr rating oxr page |bushing |gr |type [tap adapter (notes
no. no. trans- assembly | no. drawing no.
former drawing no.
ne.
4B5754 1 450 4,3.]-2-Bpecial T 14 4B5754 AN ]2 none 101, 113
4B5755 1 785 4,3)-2-5pecial T 14 4B5755 1 12 nonse 101, 113
4B5756 1 1710 4,3.]-2-5pecial T 14 4B5756 1 1-2 none 101, 113
4BS757 1 3300 4.3.]-2-Special T 14 4B5757 1 ]2 none 101, 113
4B5758 1 450 8.7-]-2-Special T 14 4B5758 1 J-2 none 101, 113
4B5759 1 785 B.7-J-2-Special T 14 53B6472 1 RJ none 75, 123, 124
485760 1 1710 8.7-]-2-Special T 14 4B5760 1 J-2 none 101, 113
4B5761 1 1710 8.7-]-2-8pacial T 14 27B1929 2 RJ nene 75, 123, 124
4B5762 1 3360 8.7J-2-8pecial T 14 4B5762 1 12 none 75, 123, 124
4B5763 1 3300 8.7-]-2-Special T 14 4B5763 1 12 none 75, 123, 124
4B5764 1 220 4,3.]-2-Special T 14 2781923 2 R] none 123
4B5849 1 5400 4,3.J-2-Special T 14 4B584 1 I2 none 70
4B5992 1 400 15-O@G-Special T 15 @ < R 30
4B5993 1 5400 4,3-]-2-Special T 14 4B5993 1 J-2 none T
486010 N 350 13.8-5.112 T 12, 13 4B6010 S none | esese-
4B6011 320 13.8.5-113 T 12,13 4B6011 ] none | eeeee-
4B6012 1 @400 13.8-5-117 T 12, 13 486012 1 S none | -eeee-
486013 1700 13.8-3-128 T 12, 13 4B6013 . ) none
4B6014 1600 13.8-3-126 T 12,13 4B6014 S none
4B6015 2120 13.8-5.128 T 12, 13 4B6015 ] none
4B6016 2600 13.8-3-133 T 12, 13 4B6016 L ) nene
4B6017 1 ©400 13.8-3-118 T 12, 13 4B6017 1 ) none
486020 1 330 23-5-212 T 12, 13 441C620 . 5.05 none
4B6021 1 305 23.5-213 T 12,13 441C621 5-05 none
4B6022 1 (400 23.5.217 T 12, 13 441C621 508 none
4B6023 I 1630 23.8-228 . T 12, 13 53B2226 S-0S 585D150, Gr. 3 or 23|
4B8024 2080 23-8-233 . T 12, 13 4B6024 ] none
4B6025 2600 23-5-236 .. T 12, 13 4B6025 5 none
4B6026 (D400 23-3-243 CT 12,13 4B6026 S5 none
4B6027 2007400 23-5.244 cT 12, 13 4BE02T 5 none
4B6028 50071000 23.5-245 CT 12, 13 4R6028 ) none | eeeee
486029 500/1000 23-5-246 CT . 13 4B6029 s none | aeeee
4B6030 1 310 34.5.5-312 T 12513 5382231 5-08 5850150, Gr. 4 122 125
4B6031 1 280 34.5-5.313 T 12,113 53B2232 5.03 595D150, Gr. 5 122, 128
486032 1 @1400 34.5.5.323 T 12,13 | {33 508 585D180, Gr. 7 | 122,125
4B6033 1 1550 34.5-5-326 T 12,13 6B4931 1 ) none | -siaee
4B6034 1950 34.5.5-333 T 12,13 4B6034 5 none
4B6036 100/200 34.5-3-343 CT 12, 13 4B6036 3 none
486037 200 /400 34.5-5-344 CT 12, 13 4B6037 S none
486038 500/1000 34.5-5-345 CT . 13 4B6036 1 none
4B6039 500/1000 34.5-5-346 CT 12, 13 4B6039 .. 3 none | seeses
4B6040 1 290 46-5.412 T 12, 13 5362241 . 8.08 585D150, Gr. 11 122
4B6041 1 279 46.8-413 T 12, 13 53B2242 5-08 588D150, Gr. 14 122, 125
4B6042 1 (©400 46-5-416 T 12,13 53B2242 5-08 8850150, Gr. 14 122, 125
53B2246 5-08 585D150, Gr. 14
4B6043 1 1400 46.5-419 T 12, 13 {1137 248 150, &
A4B6044 1850 46-5-426 T 12,13 4B6044 g none
4B6046 100/200 46-5.443 CT 12, 13 4B6046 s nons
4B6047 2007400 46-5-444 CT 12, 13 4B6047 S nene
4B6048 FIRN 500/1000 46-5-445 CT 12,13 4B6048 <3 none | ee-se-
4B6049 Coe 600,/1200 46-5-446 CT 12, 13 4B6049 ) none s
4B6060 1 0400 59-3-813 T 12, 13 53B2263 5-08 5850150, Gr. 18 122, 125
4B6061 1 0400 69-5.514 T 12,13 53B2263 508 885D150, Gr. 16 122, 125
4B6062 1 1220 68.8-517 T 12, 13 5382267 5-08 585D150, Gr. 40
4B6065 e 150/300 £8-5-540 cT 12, 13 486065 S5 nene
4B6066 100/200 69.5-543 CT 12, 13 4B6066 5 none
4B6067 200/400 69-3-544 CT 12, 13 4B6067 S none
4B6068 400/800 69.5-545 CT 2,13 4B6068 ] none | aeese-
4B606Y 400/800 59-85-546 CT 12, 13 4B606S s none | eeeo-e
4B6106 1 165 23-G-1-218 T 15 O] SI none 73
4BEl146 1 400 25.G-8pecial T 15 @ 5 e P

See note on nominal current ratings on page 34,
() Refer to pages 84 {o 8T.

(& Drawing not made.
(@ Limited by steel flange.
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outdoor bushings technical
| 4.3 to 345 kv
| e ————— 33360
for power circuit breakers
. and transformers page 71
bushing assembly )] kv-type—key no. | tap | circuit | refer |recommendations for spares and replacements
ampere breaker | to [
drawing | gr rating or page | bushing |gr |type |tap|adapter (@notes
no. no. trans- assembly | no. drawing no.
former drawing no. ‘
no. |
4B6332 1 150 34.5.0G-312 T 18 4B6030 4 o8 cone 30
4B6354 1 1880 34.5-8.333 T 12,13 488531 1 S none 101
4B6479 1 600 15-G-Special T 15 @ - - I e
4B6481 1 1200 8.7-]-2-Special T 14 1186105 J-2 none | ......
4B6489 1 1750 15-8-125 T 12, 13 4BB527 1 5 none 101
4B&822 1 850 15-G-5 T 15 @ - S ... Lo
4B6974 1 220 4.3.J-2-Special T 14 4B6574 I-2 none | .. ...
4B7274 e 350 15-SI-112 T 12, 13 4B7274 s8I none 20
4B7275 e 320 15-81-113 T 12,13 4B7275 SI none 70
4B7276 1 (D400 15-81-117 T 12,13 4B7276 .. SI Ce none 70 '
4B7277 1 1700 15-8I-125 T 12,13 4B7277 L. 81 . none 70 i
4B7278 1 1620 15.51-126 T 12, 13 4B7278 . SI e none 70 j
4B7279 . 2120 15-SI-128 T 12,13 4B7279 e S1 . nene 70
4B7280 - 2700 15-51-133 T 12,13 487280 . SI - none 70
4B7281 1 160 25-SI-212 T 12, 13 4B7281 - SI - necne 70
4B7282 1 160 25.81-213 T 12, 13 4B7282 . SI . none 70
4B7283 1 520 28.51-217 T 12, 13 4B7283 1 SI none 70
4B7284 1 950 25-31-228 T 12,13 4B7284 1 =14 none 70
4B7285 1 1375 25-51-233 T 12,13 4B7285 1 SI none 70
4B7286 1 1820 25-S1-236 T 12,13 4B7286 1 SI none 0
4B7287 1 180 34.9-31-312 T 12,13 4B7287 1 SI none 70
487288 1 150 34.5-81.313 T 1213 4B7288 1 ST none 70 |
4B7289 1 400 34.5-51-323 T 12,13 4B7289 1 81 none 70
4B7290 1 890 34.5-81-326 T 12,13 4B7290 1 SI none 70 l
4B7291 PR 1280 34.5-51-333 T 12,12 4B7291 . Sr . none 70
4B7292 1 140 46.51-412 T 12,13 487292 1 81 . None 70 !
4B7293 1 140 46-S1-413 T 12,13 4B7203 1 S1 none 70
4B7294 1 400 46-51-416 T 12,13 4B7294 1 8t none 70
4B7295 1 830 46-5I-419 T 12, 13 4B7298 1 21 nong 70
k. 4B7296 1 1200 46-51-426 T 12,13 4B7296 g1 nene 70
4B7297 1 400 69-51.513 T 12, 13 4B7297 1 S1 none 70
4B7298 1 400 69-5I-514 T 12, 13 4B7298 1 81 none 70
4B7299 I 1220 69-SI-517 T 12,13 4B7299 . 1 s none 70
4B7328 1 1710 8.7-]-2-Special T 14 4B7328 1 I-2 none 112
487329 I 785 8.7-]-2-Special T 14 4B7329 1 12 none 112
4B7330 1 1710 8.7-1-2.5pecial T 14 4B7330 1 I-2 none 112
487331 1 450 8.7-]-2-8pecial T 14 4B7331 1 I-2 . none | ......
4B7602 1 350 15-S-Special T 12,13 4B7602 1 S none
4B7603 1 2400 15-S-Spacial CT 12, 13 4B7603 1 3 nons 100, 101
4876504 1 890 34.5.0G-326 T 18 (O] ] none
4B7696 1 785 8.7 }-2-Special T 14 4B7696 1 I-2 none | ...,
4B7697 1 1710 8,7.]-2-Special T 14 4B7697 1 12 none
4B7598 1 1710 8.7-]-2-Special T 14 4B76%8 1 12 nong 70, 112
4B7699 1 220 4.3-J-2-8pecial T 14 4B7699 1 I-2 nene
B7700 1 450 15-}.2.Special T 14 4B7700 1 12 none ;...
4B7701 1 450 15-]-2-Special T 14 4B7701 1 J-2 none 70, 116
4B7702 1 450 15.1.2-Special T 14 487702 1 ]2 none 11
4B8144 1 5400 4.3-]-2.Special T 14 4B8144 1 I-2 noneg
4BB155 1 5135 115.N-665 2 T 19 13A9315 1 ] 2 none 99
4B82 1 310 34.5-5.321 . T 12,13 §3B2231 . 85.08 Ca 585D180, Gr. 7 122, 128
(©4B3449 1 590 115-N-668 T 19 13A9315 1 o] 2 none 99, 100
4B8526 1 330 15.8-113 T 12,13 488526 1 ] - none 101
4BBS27 1 1730 15.5-128 T 12,13 4B8527 1 3 none 101
4B&528 1 290 34.5.3.313 T 12,13 53B2232 - 5-08 585D150, Gr. 5 122, 125
4B852% 1 400 34.5-3-323 T 12, 13 5382232 5.08 585D159, Gr. 7 122, 128
B 1 1540 34.5-5.326 T 12, 13 5382236 ) none 122
488531 1 1950 34.5-5-333 T 12, 13 4B8531 1 35 none 101
4B8668 1 350 25.5-Special T 12,13 4B8668 1 8 none 101
4B8E69 1 840 25-S-Special CT 12,13 4B8669 1 S none 100, 101
B4029 1 5400 4.3-]-2-Special T 14 4B4029 1 L2 none 71
6B4030 1 5400 4.3-1-2.Special T 14 4B4030 1 J-2 none 71
6B4031 1 5400 4.3-]-2-Special T 14 684031 1 J-2 none 1
6B4032 1 §400 4.3-J-2-Special T 14 6B4032 1 12 none 70,171
B4033 1 5400 4.3-1-2-8pecial T 14 6B4033 1 J-2 none 70, 71
8 See note on nominal current ratings on page 34, (D Limited by steel flange.
%) Refer to pages 84 to 87, (3 Drawing 11A2115 with draw through stud,

(9 Drawing not made,
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section a: tabulation of drawings
bushing assembly @ kv—type—key no. | tap | circuit |refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap |adapter Gmnotes
no. no. trang- asgembly | no. drawing no.
formex drawing no.
0.
6B4217 1 890 34.8-G-326 T 15 486033 1 ] none | ...l
6B4376 1 310 34.5-8-312 T 12, 13 5382231 . 5-08 885D150, Gr. 4 122,125
6B4377 1 100/200 34.5-5-343 CT 12, 13 6B4377 1 5 none 101
6B4379 1 950 25.G-5pecial T 15 ® . - R 71
684380 1 165 15-G-114 T 18 ® L A e
6B4471 1 220 8,7-]-2-Special T 14 6B4471 1 I-2 none 112
684624 1 1710 8.7.]-2-8Special T 14 6B4624 1 ]2 none 112
€B4672 1 400 23-0G-Special T 15 @ 3 R
684674 1 1820 289-G-Special T 15 16A8641 1 3 71 !
684838 1 450 15-]-2-Special T 14 684838 1 12 none 112, 116
6B4861 1 785 8.7-]-2-Bpeacial T 14 6B4861 1 12 none 70
6B42362 1 1700 37-0G-Special T 15 @ ) . 108
' 6B4863 3 1210 15-]-2-Special T 14 6B4863 1 1-2 nche 112,116
684864 1 220 8.7.]-2-Special T 14 684864 1 1-2 nohe 112, 116
{(96B4931 1 1800 34.5-3-328 T 12, 13 684931 1 5 ... - 101
5B4983 1 550 15-1-2-Special T 14 6B4983 1 12 none | ...
6B4984 1 350 18-]-3-Special T 14 684984 1 12 none 70
6B4985 1 220 25-)-2-5pecial T 14 5B4985 I J-2 none | ...
6B5095 1 400 69-0(G-513 T 15 4B6360 1 S none 30
6B5098 1 550 15.0G-116 T 15 7B20€1 4 S none 30
685099 S 2320 46-8-Special T 12, 13 6B5059 1 s none
6B5286 1 788 15.]-2-Special T 14 685286 1 I-2 none 70
6BS310 1 400 15-G- Spemal T 15 (D15BOL10 1 8 none e
BB5311 1 1550 25.5.22 T 12, 13 53B2226 e S.08 585D150, Gr. 2,22 122
] 6B5312 1 400 15-3-124 T 12, 13 5B5312 ca S none e
1 6B5313 1 400 25-G-Special T 16 i S none | .o..-
| 6BS580 1 450 15-]-2-Special T 14 GBS580 1 12 noue 70, 116
6B5581 1 1210 15-]-2-5pecial T 14 6B5581 1 1.2 none 70, 116 .
! 6B5582 1 450 15-]-2-Special T 14 6B5582 1 J-2 none 116 .
6B5609 1 220 25]-2-8pecial T 14 6B5609 1 -2 none 70 .
6B5610 1 520 25-]-2-3pecial T 14 6B5610 1 J-2 nene | ....-.
6BS611 1 520 25.]-2-Special T 14 6B5611 1 J2 none 70
) 6B5613 1 1450 15.(3,-128 T 16 4B6015 1 ] none | e.aaens
i 685614 i 1490 34.5-G.8pecial T 18 . [ T I
‘ 685723 1 220 8.7.J-2-Special T 14 6B5723 1 12 none 70
: 6B5724 1 3300 8.7.]-2-Special T 14 6B7214 1 ]2 none 70
| 6B5725 1 450 8.7J.2-Special T 14 6B5725 1| 12 none 70
I 6B5784 1 3300 8.7.]-2-8pecial T 14 6B5784 1 12 none 70
i 6BS787 1 1000 25.]-2-5pecial T 14 6B5787 1 12 none | ...
h GBS788 1 3300 4.3-I.2-Special T 14 6B5788 1 1-2 none 113
i
! 7Bl140 1 1810 18-3-8pecial T 12, 13 7B1140 1 s none 71
7Ei145 1 2130 134.5-G;-Special T 16 @® Cae s | ...| e e
7B1173 1 4350 B.7-]-2-Special T 14 781173 1 J-2 none 70
| 7B1174 1 1710 B,7-1-2-Special T 14 7B1174 1 ¥-2 none 70
: 7B1175 1 1710 8.7.]-2-Special T 14 7B1175 1 12 none 0
H 7B1327 1 2700 15.G,-138 T 16 11B7155 2 5 none | seeian
7B1329 PN 490 15-5-123 T 12, 13 7B1329 NN 5 none
7B1378 1 3300 4.3-]-2-8pecial T 14 7B1376 1 I-2 none 113
7B1424 1 15490 34.5.5.326 T 12, 13 53B2236 S-05 ... | 585D15Q, Gr. 8,28
7B1507 1 (D400 25.8-223 T 12, 13 53B2222 508 ... | ©85D150, Gr. 2 122, 1283
7B1511 I 1460 34.8.5-327 T 12, 13 5382236 S-0S ... | 585D150, Gr. 7,27 122
7E1512 1 (D400 34.5-5-324 T 12,13 53B2233 5-C5 585D150, Gr. 6 122, 125
* 7Bl1513 1 2320 15-J-2-Special T 14 7B1513 1 12 none
7B1514 1 220 15-].2-Special T 14 7B1514 1 ]-2 none
7B1589 1 2450 25-Gi:-Special T 18 @ e s | .. .
TB1662 1 3000 34.5-G,-Special T 16 @ 3 none
7B1743 1 950 T 12, 13 7B1743 1 5 nop® | s
7BI744 1 400 T 16 Ce. 3 none 30
7B1745 1 2700 T 12, 13 7B1745 1 8 rone | ...
7B2059 1 250 T 12, 13 5382243 . s-08 5850150, Gr. 11 122
7B2061 1 D400 15-8.116 T 12,13 2B2061 1 S none
7B2062 1 3300 8.7-]-2-Special T 14 7B2062 1 ]2 none
7B2065 1 165 15-8-112 CSPT 12, 13 7B2065 1 s none
$)7B2066 1 310 15.5.113 CSPT 12,13 TB2066G 1 5 none 1 ...
i Sge note on nominal current ratings on page 34. @ I.umled by steel {langa,
' (2) Refer to pages 84 to 87, dia. atud machined to 1457 dia. both ends.
@ Drawing not made, Buzlnnq has fusible link inside bushing tube.
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] bushing assembly O] kv—type-key no. | tap | circuit | refer | recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |[bushing |gr |type |tap|adapter {Onotes
no. ne. trans- assembly | no. drawing ne,
former drawing no.
0.
(&7B2067 1 330 15-8I-112 N CSPT 12,13 TB2067 1 S1 none 70
{(87B2069 1 310 15.81.113 e CSPT 12, 13 TB2069 1 S none 70
7B2070 1 160 25-5-212 cas CSP T 12,13 TB2070 1 none 20
[1B2071 1 160 25-5-213 - CsPT 12,13 7B2071 1 s none | L......
y7B2072 1 160 25-81-212 e CSPT 12,13 7B2072 1 31 noue 70
7B2073 1 160 25-51-213 e CSPT 12, 13 TB2073 1 SI Hnone 706
782074 1 1850 34.5-5-312 . CSPT 12, 13 7B2074 1 S none | ......
7B2075 1 280 34.5-5-313 N CSPT 12, 13 7B2075 1 3 noma | ......
7B2076 1 150 34.5-SI.312 . CspPT 12, 13 7B2081 1 SI none 70
7B2077 1 150 34,5.81.313 - CSPT 12, 13 782082 1 5 momeé | ...,
7B2078 1 140 46-5.412 CSPT 12, 13 782083 1 5 nome | ...,
7B2079 1 265 46-5-413 . CSPT 12,13 7B2084 1 SI none 70
7B2080 1 140 46-81-412 . CSPT 12,13 782085 1 SI none 70
7B2081 1 140 46.51-413 . CSPT 12, 13 7B2028 1 SI none 70
7B2082 1 400 69-5-.513 PN CSPT 12, 13 7B2077 1 SI nene 70
762083 1 400 69-3-514 Ce CEPT 12, 13 7B2078 1 8 none [ ..., i
(H7B2084 1 400 69-81-513 . CEPT 12, 13 782079 1 3 none !
(©7B2085 1 400 69-51-514 . CSPT 12, 13 7B2080 1 SI none |
7B2086 1 200/400 46-5-444 cae CT 12, 13 782086 1 5 none
TB2107 1 165 15-Gy-112 . T 16 486010 1 s noneg
ZB2108 1 165 15-G.-113 T 16 4B6011 1 S nene |
7B2109 1 550 15-G;-117 T 16 486012 1 3 ngne
7B2112 1 1920 15-(5,-133 T 16 4B6016 1 3 none
7B2113 1 160 25-Gy-212 T 16 4B6020 1 5 none
7B2114 1 160 25-G,-213 T 16 4B602]1 1 S nche
7B2116 1 520 26.G,;-228 T 16 4B6023 1 5 none
782118 1 1820 25-G,-236 . T 16 486025 1 5 none
7B2119 1 150 34.5-G;-312 P T 16 4B6030 1 5 none
7B2120 1 150 34.8-G,-313 T 16 486031 1 s none
7B2121 1 400 34.5-G.-323 . T 16 4B6032 1 ] none
7B2124 1 140 46-@G,-412 T 16 4B6040 1 5 none
7B2125 1 140 46-G,-413 T 16 4B6041 1 5 none
7B2126 1 400 46-G1-416 - T 16 4B6042 1 ] nome | ......
782128 1 1200 46-Gi-426 . T 16 486044 1 3 none [ ...,
782307 1 520 25-G-Special v T 16 @ Vs 5 ... ... 70, 71
782311 1 1210 8.7]-2-Special T 14 782311 1 12 none 70, 116
7B2313 1 370 25.8]-Spacial T 12, 13 782313 1 SI none 70
7B2552 1 168 15-Gi1-113 T 16 787275 1 81 none 70
7B2554 1 3000 34.5-G:-Special T 16 [©] . s ... a0 Ll
7B2631 1 ©400 25.8.218 T 12, 13 782631 1 3 mone | ......
7B2648 1 1450 15.G,-127 T 16 11B2749 i mone | ......
7B2649 1 290 25-8.213 T 12, 13 441C621 . 5.03 none 27
7B2650 1 100/200 34.5-G-343 CT 4B6036 1 none | .....,
7B2875 1 4160 4.3-]-2-Special T 14 7B2875 1 12 none 113
782808 1 830 46-G-418 T 16 1182745 1 ) none | L.....
7B2909 1 450 15.]-2-Spacial T 14 7B2309 1 12 mone | ......
782910 1 450 15-]-2-Special T 14 782910 1 J-2 none | ...,
7B2912 1 2280 8.7-]-2-Special T 14 782912 1 i-2 none | .,....
7B2913 1 2280 8.7-]-2.Special T 14 7B2913 1 I-2 nong 70
7B2914 1 1710 8.7-]-2-Speacial T 14 782914 1 12 none | L.....
7B2956 1 300 15-5-119 T 12,13 7B2956 1 S nona | ......
7B295% 1 @400 25-S-Special T 12, 13 782959 1 ) nons 69
7B2960 1 D400 15.5.5pecial T 12, 13 782960 1 ] rone 69
TB2969 1 160/200 69-K,-543 CT 18 4B6066 2 5 mone | ...,
TB2975 1 860 34.5-5-323 T 12, 13 53B2232 o 5-08 585D150, Gr. 7,27 122
7B3383 1 121¢ 8.7-]-2-Special T 7B3383 1 I-2 none 112, 113, 116
—733384 1 L400 46-3-Special T 12, k3 5382243 - S-08 yos 122
7B3780 1 400 46.5-421 T 12, 13 53B2243 - 508 585D150, Gr. 13 122, 125
7B3809 1 830 46-5-Special T 12, 13 7B3809 1 g none 27
7B3816 1 4160 4.3-}-2-Special T 14 TB3816 1 J-2 none 113
7B3850 1 5400 4 _3-]-2-Special T 14 TB3850 1 J-2 none 70, 71
© 7B3854 1 785 4.3-]-1-Special T 22 7B3854 1 Il none | ......
7B3855 i 5400 4.3.]-2-Special T 14 ‘7B38s5 1 I-2 none 70, 71
7B3892 1 4000 4.3.J-2-Special T 14 7B3892 1 12 none 113
Ses note on nominal current ratings on page 34. (@ Limited by steol flange.
Refer to pages 84 to 87. (5) Bushing has fusible link inside bushing tube,
(3 Drawing not made.
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]
section a: tabulation of drawings
bushing assembly | @ kv—type—key no. | tap | circuit |refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (@notes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.

B3 1 2700 15-Gs-Bpecial T 16 11B7112 . S none | ......
8B6117 1 4000 4.3.]-2.5pecial T 14 8B6117 1 J-2 none 27
8B6126 1 4000 4.3-]-2-8pecial T 14 8B6126 1 1-2 none 113
B8EE128 1 1000 15-45,-126 T 16 4B6014 1 S5 none | ...
8B6129 1 140 46--414 T 16 782059 1 ) nome | ......
BB6907 1 285 25.5-214 T 12, 13 8B6907 1 S none P
8B6910 1 132¢ 46-5-419 T 12, 13 53B2246 5-08 585D150, Gr. 14 122
8B6949 1 4160 4.3.1-2-Special T 1 8B6949 1 I-2 none 70, 113
8B7190 1 150/300 25)-2-8pecial CT 14 887130 1 12 none | ..e..-
8B7423 1 1210 15-]-2-Spscial T 14 887423 1 1-2 nona 112
8B7424 1 830 25.G,-Spacial T 16 (O] [ 2 R 71
8BT7442 1 4000 4.3-J-2-Special T 14 887442 1 12 nonea 27
8B7446 1 4160 4.3]-2-Special T 14 8B7446 1 ]2 none
8B7462 1 785 15-1-2-Special T 14 BB7462 1 ]2 none
8B7895 1 220 19-]1-2-Special T 14 B8B1895 1 12 none
887896 1 220 5.J-2-Spectal T 14 8B7896 1 1-2 none
§B8009 1 325 153-5.113 T 12,13 4B8526 1 5 nene
8B8032 1 1820 25.G-Special T ® s ... ...
8B80T? 1 785 8.7-]-2-Special T 8BE077 1 J-2 none
8B8710 I [OF] 48-S-417 T 12, 13 5362243 508 none
8B8717 -1 3300 8,7-]-2-Special T 14 8B8717 1 J-2 none 116
8B8718 1 450 4.3 Special T 14 B8B8718 1 J-2 none | ...
B8B8767 1 450 15.]-2-Special T 14 8B8767 1 1.2 none | e.-.--
8B8803 1 820 15-S-Special CT 12, 13 888803 1 s nome | ...
11B1355 1 1280 69-5-516 CT 12, 12 11B1335 1 S mone | ...
11B1364 1 2700 15-Gs-138 T 16 11B7185 1 S none | ......
11B1380 1 330 ©19.5-113 T 12, 13 11B1380 1 ) none 101, 114
11B1740 1 220 15.J-2-8pecial T 11B1740 1 I-2 none | ..o-.. .
11B1741 1 220 15.]-2-Special T 14 11B1741 1 12 none 70 -
11B1742 1 220 25.J-2-Special T 14 11B1742 1 J-2 none | ...l r.
11B1743 1 220 25-J-2-3pecial T 14 11B1743 1 J2 nona 70
1181744 1 220 25.]-2-3pecial T 14 11B1744 1 J-2 none | ......
11B1745 1 220 251.2-5pecial T 14 11B1745 1 12 noue 70
1181746 1 160 25.]-1-Special T 22 1181746 1 J1 none | ...
11B1747 1 160 25-]-1-Special T 22 11B1747 1 k1 none
11B1748 1 165 15-]-1-3pecial T 22 2781871 1 RY none 75, 123
11B1749 1 165 18-1-1-Special T 22 11B1749 1 J-1 none 70
11B1772 1 265 46-5.Special T 12, 13 11B1772 1 ] none | aeeaes
11B1776 1 2280 4.3.3-2-8pecial T I4 11B1776 1 1.2 none 70
11B2085 1 520 28.3;-218 T 16 7B2631 . - I A TR
1182096 1 950 25.4-229 T 16 6B5311 1 ] none 13
11B2305 1 (1400 25-5.223 T 12, 13 §3B2222 . 8-05 588D150, Gr. 2 27,122, 128
1182308 1 450 15-J-2-Special T 14 1182308 1 1.2 none | eeeass
1182213 1 4000 15-3-Special T 12,13 11B2313 1 5 nong
11B2745 1 {400 46.8-418 T 12, 13 5382246 . 5-05 585D150, Gr. 15,35 122
1182749 ceee 2230 15-8-127 T 12, 13 1182749 . 5 nome | ..ieas
11B2754 1 2700 15-Ga-Special T 16 [ ce F= 2 R O
11B2755 1 150/300 69-05,-540 CT 12,13 11B3755 1 0S8, nong 109
11B2757 1 85 15-]-2-Spacial T 14 11B2757 1 I-2 none 112, 116
1183026 1 165 15-]-1-8pecial T 22 11B3026 1 J-1 nona | ae....
11B3061 1 450 8.7-]-2-5pecial T 14 11B3061 1 1-2 none 113
11B3063 1 1400 46-8-419 T 12, 13 5382246 . S-05 585D150, Gr. 14, 34 122 f

‘ 11B3446 e 2120 25-5-232 T 12, 13 1183446 5 none | eee...
1183461 1 785 4.3-1-2-Special T 14 11B3461 1 ]2 none 70

‘ 11B3516 o . 5].2.Special T 14 11B3516 12 none 130

| 11B3839 1 308 34.5.5.312 T 12, 13 5382231 5-08 5685D150, Gr. 4,24 101, 122
11B3842 1 1710 8.7-]-2-Special T 14 1183842 1 12 none 112, 113, 116
11B3844 1 450 4,3-1-2-Special T 14 1183844 1 2 none | ...
11B3848 1 2750 15-5.138 T 12, 13 1183848 1 b+ none 27
11B3882 1 300 B.7-]-2-Bpecial T 1 11B3882 1 I3 none 70, 116
11B4236 1 220 18-]-2-Special T 14 11B4235 1 1-2 none 113

. 11B4237 1 450 8.7-]-2-Specgial T 14 11B4237 1 1-2 none 112,113, 116

! 11B4271 1 24850 34.5-5-335 T 12,13 11B4271 1 s none | i.e...
11B4272 1 D400 25-5-224 T 12 13 5382223 s S-0O8 §85D1580, Gr. 1 122

! (D See note on nominal current ratings on page 3, (3) Drawing not made.

@@ Refer fo pages 84 to 87, @) Limited by steel flange.
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bushing assembly 6y kv-type—key no. | tap | circuit | refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (@notes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
11B4284 1 220 15-]-2-Bpecial T 14 11B4284 1 12 none | ...,
1184338 1 450 8.7-]-2-5pecial T 14 11B43338 1 J-2 none 112, 113, 116
11B4396 1 1820 35-(3-1-235 T 15 O] - s | ... ... P
11B4397 1 220 25-1-2-8Special T 14 11B4397 1 2 none 112, 116
(1184760 1 2139 18-8-128 T 12, 13 11B4760 1 s none | ......
11B4765 1 220 25-]-2-Special T 14 11B4788 i 12 none 112, 116
11B5212 1 450 8.7-]-2-Special T 14 11B5212 1 1.2 nons 1
1185230 1 (@400 34.5.5.316 T 12, 13 53B2236 - 5.08 85850150, Gr. 19, 39 122
11B5270 1 2250 34.5-5-Special T 12, 13 11B5270 1 ] neme | ......
1185281 1 2830 18-8.132 T 12, 13 1185281 )3 ) none | ...,
11B5294 1 (0400 50-S416 T 12, 13 53B2242 . 5-08 585D150, Gz. 14 122 1
1185298 1 (D400 69-S-Special T 1z, 13 11B5298 1 5 none | L.....
11B5335 1 450 8.7-J-2-8pecial T 14 11B5335 1 J2 none
11B5336 1 450 16-1-2-Special T 14 11B5336 1 J2 nene |
’ 11B5916 1 2560 34.5-3.5pecial T 13, 13 1185816 1 5 none |
11B5928 1 4000 5-J-2-Special T 14 11B5928 ! 1 12 none |
11B5945 1 450 8.7-]-2-Special T 14 1185945 1 12 Tnona 113 i
11B5964 e 3100 25-S-Special T 12,13 L1B5964 . S mone | ......
11B5968 I 450 5-1-2-8pecial T 14 37A6305 727 )2 none 123
11B6047 1 1210 28.].2-Special T 14 11BG047 1 J-2 none | ......
11B6086 1 2280 8.7 2—Spamal T 14 1186086 1 12 none i
11B610Q2 1 785 5.]-2-Special T 14 1186102 1 I2 none
11B6103 1 785 5.]-2.Special T 14 11B6103 1 i-2 none
11E6104 1 785 8.7-1-2-8pecial T 14 11B6104 1 J-2 none
11B6105 1 1210 8,7-1.2.8pecial T 14 1186105 1 12 none
11B6106 1 450 15-]-2-Special T 14 11B6106 1 12 none
11B§107 1 785 15-]-2-Special T 14 1166107 1 J-2 none
11B6108 1 1210 15-1-2-Special T 14 11B6108 1 J-2 nong
11B&109 1 220 5.J-2-Special T 14 37A6305 4,24 J-2 none 123
11B6110 i 220 5.J-2-Special T 14 27B1923 2,9 Ry none 75, 123
11B6111 1 450 §-]-2-Special T 14 I7R6305 2,22 )2 none 123
11B6112 1 785 5.J.2-Special T 14 A7A6305 3,23| J2 nona 123
11B6113 1 1710 5-]-2-Special T 14 27B1925 1,7 RI none 75, 123
11B6114 1 2280 5-J-2-Speactal T 14 27B1925 2.8 R] none 75, 123
11B6115 1 3300 5-]-2-Spectal T 14 27B1926 1 RJ none 78, 123
11B6116 1 220 8.7-]-2-Special T 14 37A6387 1,21 12 none 123
1186117 1 220 8.7-]-2-Special T 14 27B1928 8 RI none 75, 123, 124 |
I11B6118 1 450 8.7-]-2-Special T 14 3TAG387 4,241 12 nene 123
1186119 1 450 8.7-]-2-Bpacial T 14 37TA6387 626 J.2 none 123
11B6120 1 785 8.7-1-2-Special T 14 53B6472 1 R none 75, 123, 124
11B6121 1 1710 8.7-]-2-Special T 14 2781929 1 R nong 75, 124
1186122 1 1710 §.7-J-2-Special T 14 2781929 2 Ri none 75, 124
11B6123 1 3300 8.7-]-2-Special T 14 27B1930 1 Rl none 75, 124
11B6124 1 3300 8.7-]-2-Special T 14 27B1930 2 R! none 75, 124
11B6125 1 220 18.]-2-Special T 14 JTAG31S 1,21 I-2 none 123
11B6135 1 vl 34.5-G.-Special CT 16 ...l 8 nons  j  ......
11B6253 1 450 5.]-2-Special T 14 11B6253 1 72 mone | ......
1186283 1 785 15.]-2-Special T 14 11B6283 1 12 none | ...,
11B6452 1 100/200 34.5.5,-343 cT 12,13 11B6452 1 SI none 70
11B6462 1 1210 15-1-2-8Special T 14 1186462 1 J-2 none 119
11B6463 1 1210 7.5-1-2-Special T 14 11B6463 1 12 none 118
11B6482 1 @400 34.5-5-Special T 12,13 1186482 1 S none 112, 116
11B6492 1 795 15-]-2-Spacial T 14 11B6492 1 12 none | ......
1186493 1 785 7.5.J-2-5pecial T 14 11B6493 1 J-2 none | ......
11B7102 1 220 15-]-2-Special T 14 27B1928 9 RI none 73, 123
1187103 1 785 15-J-2-Special T 14 37A6315 525 | J2 nona 123
11B7104 1 220 25.}-2-Spacial T 14 37A6325 L21) J2 none 123
11B7105 1 450 25.]-2-Special T 14 37R8325 2,221 1.2 none 123
11B7106 1 220 25.].2.5pecial T 14 37A6325 323 J2 none 123
11B7107 1 785 25]-2-8pecial T 14 37A6325 525| J2 none 123
11B7112 1 2700 15-S-Speclal T 12,13 11B7112 1 S mone | ......
11B7114 1 2130 15-5-12 T 12, 13 11B7114 1 S none 101
1187118 1 2570 15- 3-133 by 12, 13 11871158 1 S none 117
1187117 R 75071800 34.5-5.5pecial CT 12, 13 11B7117 . S none | ...,
(D See note on nominal current ratings on page 34, @ Limited by steel flange.
(3 Refer to pages 84 to 87, (%) Stud size outer end dilfers from key 128,

3 Drawing not made.
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: tabulation of drawings

bushing assembly @ kv-type-key no. | tap | circuit | refer |zecommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gzr |type |tap|adapter (Dnotes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
11B7130 1 (@400 34,5.08,-323 T 12, 13 53B2232 . 5.08 585D150, Gr. 7
11B7138 1 3040 25-S-Special T 12, 13 11B7138 1 none
11B7155 e 3260 15-S5-138 T 12,13 11B7158 e 508 none
11B7157 1 785 15.J-2-8pecial T 14 3746315 8,28 | J-2 none
11B7159 1 1710 15-]-2-Special T 14 27E1929 2 RJ none 75, 123
11B7170 1 1200 73-5:517 T 12, 13 53B22627 5.08 585D150, Gr. 16 122
11B7194 1 500 34,5-G,-316 T 16 @ 1 F2 2 N O T
11B7199 1 4000 34,5.5-340 T 12, 13 11B7199 1 5 none 132
11B7495 1 1360 46-5-420 T 12, 13 §3B2246 .. 8-08 585D150, Gr. 14,34 122, 133
11B7844 1 1210 15-1-2-Special T 14 11B7844 1 ]-2 none
1187899 1 3420 25-5-Special T 12, 13 11B7899 1 3 none
11B7987 1 450 8.7-1-2-Special T 14 11B7987 1 12 none
1188557 1 2280 15-1-2-3pecial T 14 53B2278 1 RJ none
11B8726 1 1210 15-J-2-Special T i4 11B8726 1 j-2 none
11B8727 1 450 15-I-2-Special T 14 2781928 10 RY none 75, 123
11B8728 1 785 8.7-]-2-8pecial T 14 37R6387 8,28 T2 none 23
11B8729% 1 785 5.]-2-8pecial T 14 11B8729 1 1.2 none 71
11B8734 1 3520 15-8-8pecial T 12, 13 11B8734 1 S none | ...
11B8791 1 D400 34.5.8-Special T 12, 13 1188791 1 s none 71
1189007 1 785 8.7-)-2-Special T 14 1189007 1 12 nona [ eee..
1189008 1 220 15-1.2-Special T 14 11B9008 1 12 nona | eeaes
11B9025 1 160 25 Spacial T 22 1189025 1 I1 none
1189948 1 165 15 Special T 22 1189048 1 J-1 none | ......
1183078 1 430 15-]-2-Special T 14 11B%078 1 T2 none | ......
11890896 1 2160 34.5-5-Special T 12, 13 11B9096 1 8 none | ......
1189098 1 1710 15.]-2.Special T 14 27B1929 3 R1 none | aaiean
11B49321 1 4160 5.J-2-Special T 14 1189321 1 I-2 none P
11B5336 1 1710 8.7-]-2-Spocial T 14 1189336 1 J-2 none 134
I 11B9342 1 2800 18-]-2-Special N T 14 1189342 1 J2 pone | ...... .
11B8350 1 1260 15-8-Special . T 12, 13 11B9350 1 ] none 71 y.
11B9756 1 1710 15.J-2-Special . T 14 27B1929 1 RI nong | e
1189900 1 @400 34.5.8-8pecial . T 12, 13 15852158 1 ) none | ......
14B553 1 5400 4.3-J-2-8pecial T 14 14B553 1 ]2 nong 71
158693 1 765 28.)-2-Spscial T 14 15B693 1 I-2 none | ......
1581489 1 400 25-5-223 T 12,13 5382222 . 5-08 584D150, Gr. 1 27,122, 1258
1581495 1 0400 15-8.Special T 12, 13 15B1495 1 5 mome | ...
4
15B1700 1 3300 5-J-2-Special T 14 15B1700 1 )2 none 135 4
15B1739 1 450 25.]-2-Spacial T 14 I5B1739 1 ]2 nome | ...... K
15B1749 1 400 8.7.)-1-5pecial T 22 15B1749 1 Il none 134 N
: 15B1752 1 2580 25-5.236 T 12, 13 15B1752 1 s none 135 2
: 15B1768 1 1210 25.]-2-Special T 14 15B1768 1 1-2 none 124 f
15B1769 1 @400 34.5-8-323 T 12, 13 53B2230 e 505 885P150, Gr. 7,27 122
! 15B1779 1 100 15-1-1-8pecial T 2 15B1779 - 31 none 134
! 15B1781 1 1550 15-8-126 T 12, 13 15B1781 1 s none 128
: 1581782 1 1420 34.5.5-327 T 12, 13 53B22356 . 508 §85D150, Gr. 5,26 122
15B1786 1 400 34.5-5-324 T 12, 13 5382233 . S5-08 585D150, Gr. 6 122, 125
1581788 1 1900 34.5-8-333 T 12,13 15B1788 1 S none 128
1581789 1 2800 25-8-Special T 12, 13 1581789 1 S none 128
15B1793 1 3420 25-S-Special T 12, 13 15B1793 1 ) none 136
1582014 1 ‘785 15.]-2-Special T 14 15B2014 1 ]2 none 134
1882016 1 2280 5.J.2-Special T 4 15B2016 1 I-2 none 134
15B2029 1 500/1000 34.5-S1-348 CT 12, 13 1582029 1 SI none | ...
E 15B2314 1 60071200 69-5-546 CT 12, 13 1582314 1 ) none
1582318 1 450 158.]1-2-Spacial T 14 15B2318 1 J-2 nons
i 1582336 1 1710 15-J.2-Special T 14 15B2336 1 1-2 none
: 15B2621 1 1710 5.]-2-Special T 14 15B2621 1 -2 none
1582959 1 D400 34.5-5-323 T 12, 13 53B2230 - 5-08 $85D180, Gr. 7,27 137
15B2960 1 (9400 46-5-416 T 12, 13 53B2240 - S-08 585D150, Gr. 14 132
15B3059 1 2900 25.]-2-Spacial T 14 15B3059 1 )2 none | ......
1583435 1 1210 25.]-2-Special T 14 5B3435 1 ]2 none | ....-
15B3823 1 1710 53-2-Special T 14 1583823 1 ]2 none | sae..s
15B3888 1 1710 8.7-]-2-Special T 14 15B3888 1 ]-2 Tnone 128
15B3890 1 400 15-]-1-Special T 22 1583890 1 J-1 none 134
15B3896 1 2900 15.]-2-Special T 14 15B3896 1 12 nene ' ...

i
i (@ See note on nominal current ratinga on page 34.
' @) Refer to pages 84 to 87,

(3 Drawing not made.
(0 Limited by steel flange.
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|
bushing assembly O] kv-type-key no. | tap | circuit | refer ]|recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (@notes
no. no. trans- assembly | no.| . drawing no.
former drawing no.
ne.
1583897 1 785 2.4-]-2-Spacial T 14 1583897 1 I2 nong | L.....
1583899 1 400 25]-1-Special T 22 1583899 1 J-1 none 126
15B4008 1 450 25-]-2-Special T 14 1584009 1 12 none 134
15B4046 1 100 25.]-1-Bpecial T 22 1584046 1 1 nohe 134
15B4081 1 2850 15-5-133 T 12, 13 15B4081 1 ) Rone 114
1584089 1 2280 8.7-]-2-Special T 14 5382278 1 Ry none 75, 123, 124
15B4306 1 785 8.7-]-2-Special T 14 1584306 1 12 none 101
15B4367 1 450 5-]-2-Special T 14 15B4367 1 J-2 none 101
15B4615 1 512 46-5-Special T 12,13 5382243 Caa 8-08 §85D150, Gr. 13 122, 126
1584868 1 2280 8.7.].2.5pecial T 14 1584868 1 J-2 none | ......
15B5213 1 2280 25-]-2-Special T 14 15B5213 1 12 none 134
15B5215 1 (D400 34.5-5-Special T 12,13 15B5215 1 5 none | ...,
F
15B5575 1 2120 34.5-8-Special T 12,13 15B5578 1 5 none 71 i‘
15B8576 1 2360 15-S-Bpecial T 12, 13 1585576 1 5 none 71
1588577 1 3000 18.5-Special T 12,13 15B5577 1 S none 71
15B5578 1 2650 34.5-5-Special T 12,13 15B5578 1 5 none 21
1586049 1 450 28.]-2-8pecial T 14 1536049 1 1-2 none 134
15B6464 1 2150 34.5-8-Special T 12,13 15B6464 1 5 none 117
15B6495 1 1710 8.7-]-2-Special T 14 1586495 1 I-2 none 101
15B6760 1 3400 34.8.5-5pecial T 12, 13 15B6760 1 S none | ......
15B6797 1 3420 15-5-138 T 12, 13 1586797 1 s nene | ......
15B6799 1 400 15-8-Special T 12, 13 1586799 1 s none 71
15B7892 s 400 25-S1-224 T 12,13 11R4a72 . S1 none 70
1588387 1 4200 15-5-Spacial T 12, 13 1568387 1 ) none 128
1588392 1 3800 15-S-Special T 12, 13 15B8392 1 ] none | ......
1588713 - 1800 25-3-Special T 12,13 15B8713 L 8 none 71
15B9110 1 @400 15.8-Special T 12, 13 1589110 1 3 none ..
15B9111 1 1480 25-8-Special T 12,13 24B2426 1 5 nonre  } ...,
24B1098 1 2240 28.5.232 T 12,13 24B1098 1 3 ngne | ...,
24B1440 1 1460 34.5-8-327 T 12, 13 53B2236 . 5-08 285D150, Gr. 7, 27 122
2481483 1 450 15.-J-2-Spscial T 14 24B1483 1 1.2 S none 128
24B1926 1 788 5-1-2-8pecial T 14 24B1926 1 I-2 L. none | ...,
24B2192 1 1710 25-1-2-5pecial T 14 24B2192 1 I-2 . none P
24B219% A 3800 25.8-Special T 12, 13 24B2195 . ) Co none e
24B2196 1 1630 25-5-228 T 12,13 §3B2226 e S-0S8 ... | 585D150, Gr. 3, 23 122
24B2411 e 325 15-3-113 T 12, 13 24B2411 e 5 . none | ......
24B2412 . 1700 15-5-128 T 12,13 24B24)3 S none | ......
24B2414 . 1600 15-3-126 T 12, 13 24B2414 S none | ...
24B2415 - 2100 15-8-128 T 12, 13 24B2415 S nona | ......
24B2416 R 2650 15-3-133 T 12,13 24B2416 ] none | ......
24B2417 PR 1060 15.8-118 T 12,13 24B2417 . 5 - none
24B2418 . ®400 15.8-123 T 12, 13 2482418 < s S none
24B2419 e {4400 15-5-124 T 12, 13 24B2419 5 none
24B2421 e 308 25.5-213 T 12,13 441C621 8-08 nohe
2482422 - @400 25.5.217 T 12, 13 441C621 e 5.05 e nome 1 L.
24B2423 e 1630 25.5-228 T 12,13 §53B2226 e S8-0s .. | 5850180, Gr, 3, 23 122
24B2424 P 2080 23.5-233 T 12,13 24B2424 c s . none | ...
24B2426 1 1850 25.5.229 T 12,13 53B2226 e 8.08 585D150, Gr. 2, 22 122
24B2428 I (D400 25.5.224 T 12,13 53B2223 5-08 585D150, Gr. 1 122, 128
2482430 1 310 34.5.5.312 T 12,13 5382231 5.08 885D150, Gr. 4, 24 122
24B2431 1 230 34 5-5-313 T 12,13 53B2231 S5-08 888DI180, Gr. 4 122, 125
24B2432 1 {9400 34.5-5-03,-323 T 12,13 53B2232 A 3-08 E85D150, Gr. 122, 125
24B2433 - 1550 34.5-S-0853:-326 T 12, 13 53B2236 . S-O8 ... | 585D180, Gr. 8, 2B 122
24B2435 1 (1400 34.5-5-324 T 12,13 5382233 - 5-08 ... | 58SD150, Gr. 6, 26 122
2482436 1 1460 34.5.8.327 T 12, 13 5382236 5.08 585D1580, Gr. 7, 27 122
24B2437 1 (D400 34.5-08,-323 T 12, 13 53B2232 5.08 585D150, Gr. 7, 27 122
2482438 . 2450 34.5.8-085.-335 T 12,13 24B2438 L 5-08 . none | .....,
24B2443 1 1400 46-5-419 T 12, 13 5382246 . S5.08 N 585D150, Gr. 14 122
2482445 1 @400 46-5-421 T 12, 13 53B2243 I S-08 e 585D150, Gr. 13 122, 125
24B2446 . 2800 46.5-085,-431 T 12,13 2482446 . 5-08 ca none | ......
24B2460 1 (0400 69-5-513 T 12, 13 53B2263 e 3-08 e 5850150, Gr. 18 122, 125
2482461 1 400 62-5-514 T 12,13 E£3B2263 . S5-08 . §85D150, Gr. 16 122
2482462 1 1240 69-8-517 T 12, 13 B3B2267 508 e §85D150, Gr. 40 122
24B2466 1 @400 73.08,-8,-513 T 12, 53B2263 S5.08 e 585D150, Gr. 18 122, 125

See note on nominal current ratings on page 34.
Refer to pages 84 to 87.
(» Limited by ateel flange.
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section a: tabu)

bushing assembly 0] 4 refer |zecommendations for spares and replacements
ampere | & to "
drawing | gr rating, | @ page |bushing |gr {type |tap |adapter (@notes
no. no. - assembly | no. drawing no.
; o ?: drawing no.
ol 8 no.
LR
&
B71 12, 13 2482468 4,6 5-08 none
Lo boe % 1213 | 2483148 | .. | 8 none
11B7155 a - ) 28 4 24B3164 i 1 none
I11B7157 g ® '9_’_ g‘ 15 24B3165 1 Gl none
e | 1 sl ¥ s - WS 513 zBaiol | 1| 8 one
118n70 b FAC) 1 B 12,13 | 24B4d17 15 none
11E7104 . b g R4 @ 14 2484440 1 ]2 none | ...
11B71% =0 | Bhb: - - 16 @ = T A A
288 | ves: ] —
11K — - 12, 13 24B4485 s none
Bl w2 2, 13 53B2230 S5-08 585D150, Gr. 7, 21 137
2, 13 53B2233 e 5.08 P 585D150, Gr. 4 122, 125
.12, 13 5382267 - 8-08 C. 885D150, Gr. 40 122
1 14 24B5877 1 T none 134
R 19-4-2-Special T 14 24B6254 1 I3 none 128
I s 2700 34.5-5-Special T 12, 13 24B6287 - 5 none  } a.....
- 24B6293 1 785 15.]-2-Special T 14 2486293 1 12 nonsa 128
2486299 1 3az0 25-S-Special T 12, 13 24B6299 R - none N
24BE51G 1 450 8.7-]-2-Special T 14 2486519 1 J-2 none | ...
24B6321 1 1710 8.7-]-2-Special T 14 1186121 1 12 none | ...
24B6544 1 1620 15-5-126 T 12, 13 24B6544 1 s none | ...a.n
24B6610 . 3420 15-5-Spacial T 12, 13 24B6610 508 none | ae..en
24B6618 1 785 B.7-]-2-Bpacial T 14 3726387 5 J-2 none 123
24B663S 1 785 B.7-]-2-Special T 14 24B6685 1 12 nomne | ...
24B7411 1 3500 15.5-Special T 12, 13 24B7411 S none | ...
24B7472 1 1400 34.5-8-8pecial T 12, 13 53B2236 8.08 5850150, Gr. 7, 27 122
24B7487 1 220 15.)-2-8pecial T 14 2487487 1 1-2 none e
24B7488 lor3 1350 §9-3-Special T 12, 13 53B2266 5.08 none 122
24B7499 1 1710 15-5-Spscial T 12, 13 24B 1 3 nonhe 71
24B7710 1 4000 15-]-2-Special T 14 @ P RT nene | e.e-.- .
24BT771 lor3 2480 34.5.3-335 T 12, 13 24B7771 lor3l 8 nome | ...
24B7789 1 3400 25-8-8pecial T 12, 13 2487789 1 5 none 71
24B8542 e 3320 25-5-Special T 12, 13 2488542 . 5 none  §  eeeee.
24B8598 1 3900 15-8-Special T 12, 13 24B8598 1 5 none | .ee.e-
2488599 . 4000 18-8-Special T 12, 13 2488599 o 5 nong | ...
24B8749 1 2020 46-5-Special T 12, 13 24B874% e s none | ...
2488925 1 1710 8.7-J-2-Special T 14 11B6121 1 12 none | a-....
2408930 1 785 23]-2.8pecial T 14 24B8930 1 ]2 none 71, 121
2488938 2450 34,5-8-335 T 12, 13 24B8938 . 3 none | ae.a.
2488981 I 1000 34.5-3-Special T 15 @ 8 e 101
24R9634 e 1710 8.7J-2-Special T 14 2489634 12 none | ..o..-
24B9667 e 2280 8.7-1-2-Spocial T 14 53B2278 2 RI none 75, 123, 124
24B9695 1,2 4160 8.7.] T 14 s RI nona 75, 123, 124
24B9699 1 4000 15-5-Spacial T 12, 13 24B9699 1 ) none | ......
27B1246 P 4180 48-S-Special T 12,13 2781246 . S none | ...
27B129% 1 3000 18.3.8pecial T 12, 13 27B1299 1 S none 71
2781923 1 220 5-RI T 14 27B1923 1 BI none 123
2781923 2 220 5-RI T 14 27B1923 2 i) none 123
2781923 3 400 5.RJ T 14 27B1923 3 R nonsg 123
27B1923 4 400 5-R] T 14 27B1923 4 RJ none 123
2781923 s 220 5-R] T 14 2781923 5 RI nane 123
27B1923 G 220 S-RY T 14 2781923 3] RJ none 123
27B1923 7 400 5-R] T 14 27B1923 7 RI none 123
27B1923 B8 220 5.H] T 14 2781923 8 BRI none 70, 123
27B1923 9 220 5-8] T 14 27B1923 9 A1 none 70, 123
2781923 10 400 5.RI T 14 37B1923 10 RI none 70, 123
27B1923 11 400 &§-RT T 14 2781923 11 E] none 70, 123
27B1923 12 220 B.RI T 14 27B1923 12 RI none 70, 123
27B1923 13 220 5-RI T 14 27B1923 13 RI none 70, 123
27/B1923 14 400 S-R] T 14 27B1923 14 RJ none 70, 123
27B1924 1 ‘785 5-RI T 14 2781924 1 RT none 123
27B1924 2 785 5-RI T 14 27B1924 2 Rr none 70, 123
27B1924 3 785 5.K T 14 2781924 3 RI none 123
27B1924 4 785 5-RI T 14 2781924 4 RI none 70, 123
27B1924 5 785 5-BT T 14 2781924 3 i1} nons 123
(1) See note on nominal current ratings on page 34, (1 Drawing not made.
(@ Reler to pages B4 to B7. () Limited by steel flange.

.5,




- - L3
» .
outdoor bushings technical
ala
4.3 to 345 kv
. L~ 33-360
for power circuit breakers
I and transformers page 79
bushing assembly [©) kv-type-key no. | tap | circuit | refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (®notes
no. ne. trans- assembly | no. drawing no.
formex drawing no.
no.
[ 27B1924 3] 785 5-Ri T 14 27B1924 6 RJ none 70,123
27B1925 1 1710 5-RI T 14 27B19258 1 R} nona 123
27B1925 2 2280 S-RJ T 14 27B1925 2 RT nona 123
27B1925 3 1710 B5.R] T 14 27B1925 3 RI none 123
27B1925 4 1710 5-R} T 14 2781925 4 R nene 70, 123
2781925 5 2280 S-R] T 14 27B1928 5 RI nene 123
: 27B1925 5] 2280 5-RJ T 14 2781925 6 RJ none 70, 123
| 27B1925 7 1710 S5-R1 T . 14 27B19258 7 R none 70, 123
‘ 27B1928 g 2280 5-Ry T 14 22B1925 8 RJ nene 70, 123
! 27B1926 1 3300 5-R} T 14 27B1926 1 RI none 123
i 27B1926 2 3300 S-R] T 14 27B1926 2 RJ none 23
i 27B1926 3 3300 5-RT T 14 2181926 3 RJ none 70, 123
: 27B1927 1 220 13-R] T 14 27B1927 1 RJ s none 123
E | 27B1927 2 220 15-81 T 14 27B1927 2 Ry s none 123
: 2781927 3 220 15-RJ T 14 2781927 3 BRI . none 123
27B1927 4 220 15-R] T 14 2781927 4 RI Cs none 70, 123
2781927 5 220 15-RI T 14 2781927 L] R] . none 70, 123
2781927 3 15-RJ T 14 27B1927 [} R] - none 70, 123
2781927 7 220 15-RJ T 14 2781927 7 RT . none 123
2781927 & 15-RJ T 14 2781927 8 R . nong 70, 123
2781928 1 400 15-RT T 14 27B1928 1 R] .. none 123
: 27B1928 2 400 15-R] T 14 2781928 2 R] . none 123
‘N 2781928 3 785 15.RJ T 14 2781928 3 R] s none 123
L 2781928 4 785 15-RT T 14 27B1928 4 R] « - nong 123
; 2781928 L] 400 18-RJ T 14 27B1928 5 RJ N none 123
i 27B1928 6 785 15-R) T 14 2781928 6 Rl . none 123
! 27B1928 7 5 15-RY T 14 2781928 7 Rj none 123
| 27B1928 2 230 15.K] T 14 27B1928 8 | B none 123
27B1928 9 220 15-R T 14 2781928 9 RI none 123
27B1928 10 220 15-RY T 14 27B1928 10 R} .. nomne 123
27B1928 11 785 15-R] T 14 27B1928 11 R] - none 70, 123
27B1928 12 785 15-R} T 14 27B1928 12 R] . nons 70, 123
2781929 1 1710 15-R] T 14 2781929 1 RI - none 123
27B1929 2 1710 15-R] T 14 2781929 2 -RJ - none 123
27B1929 3 1710 15-R] T 14 27B1929 3 R] - none 123
2781929 4 1710 15-RY T 14 27B1929 4 R . none 123
27B1930 1 3300 15-RJ T 14 27B1930 1 R] . none 123
27B1930 2 3300 15-R) T 14 27B1930 2 R] N none 123
27B1930 3 4180 15-R] T 14 27B1930 3 RI . none 123
27B1930 5 3300 15-R7 T 14 27B1930 5 Rl none 123
27B1930 6 4100 18-RT T 14 2781930 6 Hj none 123
27B1971 1 165 15-Rj T 14 27IB1971 1 Rj nomea 123
27B2306 1,2 4160 5.1.2 T 14 439C08 1 Ri nene 122
27B2325 e 3900 25.8.8pecial T 12,13 2782325 N S nene | ...,..
2782347 1,6 400/785/1200[ 15.]-2-Special T 14 27B2347 1,6 12 none 1 ......
27B2350 - 1520 25.5-229 T 12, 13 53B2226 A 5-08 5850150, Gr. 2, 22 |- 122
27B2351 e 1400 46-5-419 T 12,13 53B2246 B8.08 585D150, Gr. 14, 34 122
27B2352 . @400 25.5.5pecial T 12,13 27B2352 ) none 71
27B2377 . 2280 8.7-]-2-Special T 27B2377 12 mone | ...,
29B472 e 600 46-F-452 . CB 20, 21 7A9326 2 S none | ...,
29B473 e 1200 46-F-453 - CB 20, 21 7A9326 3 S - none e
298550 e 400 110-F-651 1 CB 20, 21 7A6438 N 2 none 22,13
308525 . 765 15-J-2-Special - T 14 @ - RI . none 123
30B526 Cae 3300 8.7-]-2-Special . T 14 @ e i} . nome 123
30B7106 1 1600/2000 0-0-930 2 CB 10, 11 30B7106 1 O 2 none e -
30B7107 1 160072000 330-0-930 2 CB 10, 11 30B7107 1 Q 2 none
31B388 - 7685 4.3-]-2-30 e T 14 11B6112 e J-2 none
31B389 e 1710 4.3-J-2-33 AN T 14 11B6113 L. 12 none
31B390 - 3300 4.3J-2-36 T 14 BIBI1119 1 Ry none
31B391 . 450 8.7-J-2-37 T i4 11B6118 1 J-2 none
31B392 e 450 8.7-J-2-38 T 14 11B6119 1 J-2 nore
31B393 e 765 8.7-}-2-41 T 14 11B5120 1 J-2 nene
31B394 R 1710 8.7-]-244 T 14 11B6121 1 I-2 nene .
31B395 e 1710 8.7-]-2-45 T 14 31B3g5 1 J-2 mone | ......
(D) See note on nominal current ratings on page 34. (® Drawing not made.
@ Refor to pages 84 to 87. (2 Limited by steel Hange.
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section a: tabulation of drawings

bushing assembly |® kv—type-key no. | tap | circuit | refer | recommendations for spazes and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap!adapter @notes
no. ne. trans- assembly | no. drawing no.
former drawing no.
no.
31B396 - 3300 8.7-]-2-47 T 14 11B6123 1 J-2 none
31B397 e 3300 8.7.].2-48 T 14 1186124 1 I-2 none
31B452 1 165 13.8-G-112 T 15 4B6010 1 ) none
318453 1 165 13.8-G-113 T 15 4B6011 1 3 none
31B454 1 550 13.8.G-117 T 15 4B6012 1 3 none
318455 1 550 13.8-G:118 T 15 4B6017 1 5 none
31B456 1 400 13.8-G-123 T 15 7B132% 1 S none
31B457 1 1000 13.8.G-125 T 15 4B6013 1 s none
31B458 1 1000 13.8-G-126 T 15 4B6014 1 S none | ......
31B458 1 1450 13.8-G-127 T 15 11B2749 1 5 none | ce-e-
31B460 -1 1459 13.8-G-128 T 15 4B6015 1 s nome | ...
31B461 1 1920 13.8-G-132 T 15 ® . ] none | ......
31B462 1 1920 13.8-G-133 T 15 4B8016 1 5 none | a..eeen
31B463 1 165 23-G-212 T 15 4B6020 1 ] none | eeaeen
31B464 1 165 23-GG-213 T 15 4B6021 13 ) none | ..e.n.
31B465 1 520 23-G-217 T 15 4B6022 1 s none
31B466 1 520 23(3-218 T 15 7B2631 1 35 none
31B467 1 400 23-G-223 T 15 7B1507 1 3 none
31B468 1 950 23-G-228 T 15 4B6023 1 ) none
31B469 1 950 23.G-229 T 15 6B5311 1 5 none
31B470 1 1375 28-G-232 T 15 11B3446 1 S nonse
31B471 1 1375 23.G-233 T 15 4B6024 1 s non.e
31B472 1 1820 23-G-235 T " 15 [©)] s none
31B473 1 1820 23-G-236 T 15 @ S none
31B474 1 165 34.5.G-312 T 15 4B6030 1 S none
31B478 1 166 34.5.-313 T 15 4B6031 1 S none
31B476 1 400 34.5--323 T 15 4B6032 1 3 none
31B4ATT 1 890 34.6-G-326 T 15 4B6033 1 8 none
318478 1 890 34,5-G-327 T 15 7B1511 1 35 none 1
31B479 1 1280 34.5-3-332 T 15 @ . S nons
31B480 1 1280 34.5.G-333 T 15 4B6033 1 S none .
31B481 1 165 46-G-412 T 15 486040 1 5 none
31B482 1 165 46-G-413 T 15 4B6041 1 S none
31B483 1 400 46-G-416 T I5 4B6042 1 s none
31B484 1 830 46-G-418 T 15 @ . S none
318485 1 830 46-G-419 T 15 4B6043 1 s nona
31B486 1 1200 46-G-425 T 18 (3 5 none | ......
31B487 1 1200 46-G-426 T 15 486044 1 5 none | ....--
31B642 1 220 4.3-]-Special T 14 318842 1 12 nong 70
31B709 1 580 13.8-G-116 T 15 7B2061 1 s none
35B216 . 865 8B-E-601 1 T 20, 21 643614 e N 2 none | ......
35B216 e 400 BB-E.601 1 CcB 20, 21 17A6795 1 o 2 none 22
45B182 1 200/400 25-(3-Special e CT 15 @ co. ] none | il
46B154 1 220 8.71-2-49 T 14 46RB154 1 12 none | ...
46B354 1 400 23.G-224 T 15 11B4272 1 s nene | ......
468652 1 500 34.5-G.316 T 15 . S none | ......
46BBI7 1 150 34.5-G-321 T 15 4538298 1 s none | ......
53B1918 - 3800 15.8-Special T 12, 13 53B1918 e K] nomne  § ...
5381934 R, 2007400 34.5.5-344 CT 12, 13 53B1934 8 none | ...,
53B1946 - (2400 46-5-Special T 12, 13 53B2243 5-08 L none 122, 128
53B18838 - 1600 25.8-229 T 12, 13 5382226 L 5-08 ... | 588D150, Gr. 2, 22 122
53B2218 1,2 2280 15-1-2 T 14 §3B2278 2 R] . none | ......
5382221 1,2 400 23-8-085-283 T 12, 13 53B2221 1,2 8.08 . none 122
§3B2222 1,2 400 23-5-05-284 T 12, 13 53B2222 1,2 508 . none 122
53B2223 1,2 400 23-5-05-285 T 12, 13 53B2223 1,2 5038 N none 122
5382226 1,2 1200 23.8-05-285 T 12, 13 53B2226 1,2 5-08 none 122
§3B2227 1,2 1200 23-5.08-287 T 12, 13 53B22a? 1,2 5-05 . none 122
5382228 1, 2 1200 23.8-0S-288 T 12, 13 53B2228 1,2 508 . none 122
5382228 Cee 1850 23-8-Special T 12, 13 5382229 . 5 .. none | ...aa
53B2230 1 400 34.5-S-8paecial T 12, I3 53B2230 I ) . none 97
$3B2231 1,2 400 34.5-3.05-383 T 12,13 53B2231 1,2 5.05 e none 122
53B2232 1,2 400 34.5.5-0S-384 T 12, 13 53B2232 1,2 3-08 e none 122
5382233 1,2 400 34.5-5-05-385 T 12, 13 53B2233 1,2 8-08 C none 122
53B2236 1,2 1200 34,5-5-05-386 T 12, 13 5382236 1,2 S-08 - none 122
@ See note on nominal current ratings on page 34, ( Drawing not made.
@) Befer to pages 84 to 87. (¥ Limited by steel flange.
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) . ‘
bushing assembly m kv-type-key no. | tap | circuit | refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |(gr |type |tap|adapter (@mnotes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
] 5382237 1,2 1200 34.5-5-085-387 T 12, 13 53B2237 1,2 S-QS none 122
53B2238 12 1200 34.5.5.05-388 T 12,13 | 53B2238 1,2| sO8 none 122
53B2240 1 400 46-S-Special T 12, 13 53B2240 1 S none 97
53B2241 1,2 400 46-S-05-483 T 12, 13 53B2241 1,2 S-O8 none 122
d 53B2242 1,2 400 46-8-08.484 T 12, 13 5382242 1,2 3.08 none 122
i 5382243 1,2 400 46-5-05-485 T 12,13 532243 L2 5-08 none 122
5382246 1,2 1200 46-5-05-486 T 12, 13 5382246 1,2 5-08 none 122
5382247 1,2 1200 46-5.05.487 T 12, 13 3382247 1,2 5085 none 122
§ 53B2248 1,2 1200 46-3-08-488 T 12, 13 33B2248 1,2 S-05 none 122
§ 53B2249 1 400 46-8.085-Special T 12, 13 5382249 1 5.08 none 97
# 53B2260 1 400 60-8-Spacial T 2, 13 53B2260 1 3 none 97
5382261 1,2 400 69-5-O05-583 T 1z, 13 53B2261 1,2 S5-08 none 122 )
5382262 1,2 400 69-3-08-684 T 12, 13 53B2262 1,2 5-08 none 122
53B2263 1,2 400 69-5-05-585 T 12, 13 53B2263 1,2 S-05 none 122
53B2266 1,2 1200 69-5-05-586 T 12, 13 53B2266 1,2 508 none 122
53B2267 L2 1200 €69-5-08-587 T 12, 13 53B2267 1,2 8-08 none 122
53B2268 1,2 1200 69-5-05.588 T 12, 13 53B2269 1,2 5.05 none 122
53B2269 1 1200 69-5-586 T 12, 13 53B2269 1,2 5.03 Nhone 27
53B2278 1 2280 15-KJ T 14 5382278 1 BRI . none 123
53B2278 2 2280 15-R] T 14 53B2278 2 .1} RPN none i23
3 53B2278 3 2280 15.8] T 14 5332278 3 | R ... none 123
: 53B2278 4 2280 15-RT T 14 53B2278 4 R) . none 123
| 53B2278 5 2280 15-RI T 14 53B2278 5 BRI . none 123
; 53B2278 6 2280 15.RT T 14 53B2278 6 RJ . none 70, 123
53B2599 1 275 34.5-5-313 T 12,13 53B2232 . S8-08 - 5850150, Gr. 5 122, 125
i 5383128 1 280 25.8.212 T 12, 13 44C1620 . . none 27
; 5383136 1 1450 34.5-5-327 T 12, 13 53B2236 N 5-05 L 585D150, Gr. 7, 27 122
. 5383193 - 4000 34.53-3-8pecial T 12, 13 53B3199 . 5 - none | ......
: 53B3361 . 3300 8.7-j-2 T 14 53B3361 I none
53B4234 - 100/200 15-3-Special CT 12, 13 53B4234 5 none
B83B4246 e 300/600 46-3 CT 12, 13 53B4246 5 none
53B4623 . 6000 23-S-Special T 12, 13 53B4623 5 none
53B4693 . 2610 34.5.8-8pecial T 12, 13 5384698 5 none
£3B5823 cee 6000 23-S-Special T 12,13 53B5823 8 none
83B6469 - 150/300 69-05.540 CT 12, 13 B3B6469 S Q5 none
53B6472 1 785 15-RI-Special T 14 53B6472 1 Rl none
53B6472 2 785 15.R] T 14 5386472 2 RI none
53B6490 i 7500 15-]-2-Special T 14 5386480 . J-2 none
5388428 0 5000 25-3-Special T 12, 13 53B8425 S none
53B8437 e 4320 34.5-8-Special T 12, 13 5381 S none
(55388478 1 400 15-R]-Special T 14 53B8478 1 R nona 123, 128
(5)53B8478 2 400 15-R]-8peciat T 14 5388478 2 RJ none 123, 12
53B8479 1 785 15-R}-Spacial T 14 5388479 1 RJ none 123, 128 !
53B8479 2 785 15-R]-Special T 14 53B8479 2 RI none 123, 128 .
53B8S0O7 1 785 5-RI-Spacial T 14 5388907 1 RJ none 123 ‘
5388509 1 785 S-RI-Special T 14 53B8909% 1 BRI none 123
5389861 e 400 68-5.583 T 12, 13 5389861 - 5.08 none 13
53B2873 1 1710 2.5-R} T 14 5389873 1 RI nomne 70, 123
5389899 )] 4000 15-8-Special T 12, 13 53B9899 1 S L. none 71
55B330 e 400 110-F-651 CB 20, 21 1354484 1 Q 2 none 20,22, 73
57B1119 / 3308Dc 5-RI T 4 57B1119 1 R . hone 123
454
$7B1127 1 1 4160AC 2.5-R] T 14 57B1127 1 RT none 123 |
57B1127 2 4160 2.8-RJ T 14 5781127 2 RT none 70, 123 Y
57B1141 1 4160 2.5-RI T 14 5781141 1 RJ none 12
B7B1141 2 4160 2.8-RI T 14 57B1141 2 RI none 70, 123 .
57B1152 1 785 5-BJ T 14 53B1152 1 R none 123 1
57B1551 1 220 5-R] T 14 5781531 1 R] none 123
57B1551 2 220 5-RT T 14 57B1551 2 R] none 70, 123
§7B155) 3 220 S5-R] T 14 57B1551 3 R} none
57B1551 4 220 5-RT T 14 57B1531 4 RI nore 70, 123
§7B1551 5 400 5-R] T 14 57B1551 5 RJ nene 123 i
57B1551 6 400 5-R] T 14 57B1551 6 R] none 70, 123 '
§7B1551 7 400 5-R] T 14 57B1551 7 R} none 123 [}
57B1551 8 400 5-R1 T 14 57B1551 8 RI none 70,123

(D Ses note on nominal current ratings on page 34.
(z) Refer to pages 84 to 87,
) Bushing iz equipped with insulated head for pawer factor testing.
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section a: tabulation of drawings

bushing assembly @ kv-type~key no. | tap | circuit |refer {|recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (Emotes
no. no. trans- assembly | no. drawing no.
formet drawing no.
no.
€3B355 1 100/200 34.5-G-Special N CT 15 [6)] . S nene | ......
63B393 1 500/1000 34.5- G-Speclal - CT 15 O] - S none
64B201 1 140 46-G-114 T 15 TB2059 1 s none R
64B233 1 785 8.71-2-pecial T 14 64B233 1 12 none 112
64B381 1 300 4,3-]-2-8pecial T 4 648381 1 J-2 none
64B562 1 400 23-G-228 T 15 N 5 nene
658370 1 400 13.8-G-1-123 T 15 7B1329 1 11 none
65B713 1 1000 13.8-0G-125 T 15 4B6013 4 oS none
65B768 1 165 23-0G-213 T 15 4B6021 4 o ] none
65B977 1 300 4,3-]-2-Special T 14 658977 1 J-2 none
66B265 1 400 . 345-G-324 T 15 7B1512 1 s none
66B332 1 165 13.8-G-1-112 T 15 4B7274 1 S none
81B37 1 450 4.3-1-2.27 T 14 81B37 1 J-2 none
818342 1 165 13.8-0G-113 T 15 4B6011 4 Qs none
818343 1 400 46.0G-416 T 15 4B6042 4 o5 none
81B369 1 3300 4,3-J-2-Special T 14 27181926 1 H] none
818490 1 400 13.8-0G-123 T 15 781329 4 (o] none
81B685 1 400 24.5-0G-323 T 15 2482432 8 Qs none
B1B755 1 400 34.5-0G-323 T 15 486032 6 os nons
B81B782 1 400 46-G-417 T 15 8B8700 1 5 none
B82B9 1 220 2-22 T 14 11B6109 1 1-2 nene | ...
82B26 1 450 2-Special T 14 82B26 1 12 none 112
82Ba7 1 220 .2-Bpecial T 14 82B27 1 12 none 112
82B98 1 1710 .2-Special T 14 82888 1 I2 . none | ... "
828458 1 550 8-G-1-118 T 15 ® .| sr none 70
82868 1 1000 3 B-G-Spec,\a] T 15 @ . S none | ... o
B2BA70 1 220 -]-2-Special T 14 37A6305 4 J-2 none 123 B
82B973 1 288 -1-2-Special T 14 82B973 1 J-2 none 70, 112
8382 1 3300 -J-2-Special T 14 11B6115 3 12 none H
(»83B117 1 165 3-G3-212 T 15 4B6020 1 S5 none i
838125 1 165 (3-41. T 15 4B6040 1 3 none :
B83B314 1 550 .8-0G-117 T 15 4B6012 4 os none 3
23B315 1 890 34.5.0G-326 T 15 4B6033 | 4 | OS | ... none i
83B316 1 1375 23-0G-232 T 15 11B3446 4 oS . none x
83B365 1 1000 13-G-Special T 15 & P S .. none 5
83B370 1 1710 8.7-1-2-Special T 14 838370 e 12 L none g
83B765 1 400 34.5-G-Special T 15 @ - ] - none | ...
83B824 1 220 8.7.J-2-Special T 14 838824 o I-2 none
B3BgI3 1 165 23.:-214 T 15 §B6907 1 8 none P
92B429 I 220 4.3-]-2-3pecial T 14 37A6308 1 12 none 123
92B541 I 1920 13.8-0G-132 T 15 1185281 . [0.5] o none | ......
92B545 1 1280 34.5.0G-332 T 15 [©] e 08 . none e
92B357 1 450 8.7.J.2-Special T 14 92B557 . ]2 . nome | ......
928584 1 400 13.8-0G- T 15 6B5312 4 0s . none P
92B648 1 2700 13.8-0GE-138 T 15 11B7188 1 oS - none | ......
928682 1 3 4.3-]-2-Special T 14 57B1119 i RI . none 13
92B9B4 1 12.8-G-124 T 15 6B5312 1 S L. none | ...,
93B194 1 785 8.7-]-2-Special T 14 37A6387 8 ]2 none 123
938258 1 580 13.8-]-1-Special T 22 93B258 1 gt N none | ...-.
93B364 1 450 8.7-]-2-Special T 14 93B364 1 1.2 - none 112
93B409 1 550 13.8-G-5pecial T 15 o} N s e none 71
93B412 1 3300 8.7-1.2-5pecia T 14 93B412 1 12 . none | c.see-
93B499 i 1450 13.8-0G-127 T 15 11B2749 4 s - none
493B708 1 400 34.5-0G-323 T 15 AB6032 4 oS . nene
93B769 1 950 23-0G-228 T 15 4B6023 4 o8 e none
93B809 1 220 4.3-]-2-Special T 14 93B809 1 J-2 . none
93B825 1 165 23-0G- T 15 4B6020 4 Qs N none  § iae-es
93B845 1 1000 13.8-0G-128 T 15 4B56014 4 s o nome | ......
93B876 1 165 46-G-1-413 T 15 4B7293 1 SI . none 70
408D384 1 1600 115-0-660 2 CB&T| 10, 11 408D780 1 Q 2 none 122
40802385 1 1600 138-0.721 2 CB &T| 10,11 408D385 L o] 2 none 122
4080386 1 1600 161-0-760 2 CB &T{ 10, 11 408D386 1 Q 2 none 122
4080780 1 1200 118-0-659 2 CB&T| 10,11 408D780 1 ja] 2 none 122
408D781 1 1200 138.0-719 2 CB &T| 10, 11 408D781 1 o 2 none 122
4080997 1 1600 195-0-B10 2 CBE &TI 10,11 408] 1 0 2 none 122

(1) See note o nominal current ratings on page 34, % Drawing not made.
@ Refer to pages 84 to 87, %) Special flange, with overhang.
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bushing assembly m kv-type-key no. |fap | circuit |refer |recommendations for spares and replacements
ampere breaker | to
drawing | gr rating or page |bushing |gr |type |tap|adapter (Dnotes
no. no. trans- assembly | no. drawing no.
former drawing no.
no.
439C909 1 4540 8-RI T 14 438C908 i R] e none 123
440129 1 2080 23-5-233 T 12,13 440C129 1 3 neme | ......
440C219 1 450 15.R].Special T 14 440C219 1 RJ none 126
440C436 1 1200 34.5-51.386 T 12,13 440C436 1 51 none 70
440C437 1 3300 25.]-2-Special . T 14 440C437 1 I2 none 70
440C462 1 400 €9-S-584 . T 12, 13 440C462 1 S none 13
i 440C463 1 400 69-5-Spocial .. T 12, 13 440C463 1 ] nena | ...,
! 440C723 1 6000 . 23.8.5pecial . T 12, 13 440C723 1 s none 71
| 440C766 1 1200 59-5-586 T 12,13 | 440C766 1| s none 70
l 441C620 1 400 23.8-212 T 12, 13 441C620 1 S mone | ......
J 441C621 1 400 23-8-213 T 12, 13 441621 1 8 nope | ...,
I §84D961 1 450 5-R]-Special T 14 584D961 1 RI none 126
1 5850420 1 1500 115-O-5pecial 2 T 10, 11 5850420 1 [o] 2 Hone 27
1 587D678 1,2 400/800 15-I-2-Special L T 14 587D678 1,2 I . none 126
| 587D693 1 1140 92-0-Special 2 T 10, 11 587DE93 1 Q 2 mone | ......
i 5§87D832 1 1500 138-O-Special 2 T 10 11 5870832 1 (o} 2 none 27
5870916 1 80c 115.0.666 2 T 10, 11 387D916 1 ] 2 none | ...,
] 587D939 1 800 138-0-717 2 T 10, 11 587D939 1 0 2 none | ...
3 568D015 1 2000 118-O-Special 2 T 10, 11 588D015 1 [0} 2 none 27
| 588D615 1 103¢ 115-0-666 2 CB &T| 10, 11 588D815 1 o] 2 none 27
I
| 588D638 1 (D800 138-0-707 2 CB &T| 10,11 588D638 1 o 2 nona 27
: 589D113 i ] 115-O-666 2 T 10, 11 589D113 1 ] 2 none 27
i 589D114 1 1600 115-0-660 2 CB &T| 10,11 589D114 1 0 2 none 122
! 580D118 1 BOD 115.0-658 2 T 10, 11 589D115 1 (o] 2 none 122 |
539D116 I 1200 115-0-659 2 CB &T| 10, 11 589D116 1 s} 2 none 122 i
5890138 I 800 138-0-718 2 T 10, I1 589D138 1 (o) 2 none 122 .
589D139 1 1200 138-0-719 2 CB &T| 10,11 589D139 1 jo] 2 none 122 .
| 585D161 1 B00 161-0-759 2 T 10, 11 5890161 1 O 2 none 122 .
# 580D162 1 1600 161-0-760 2 CB &T| 10,11 589D162 1 Q 2 none 122
i 588D180 1 800 180.0-785 2 T 10, 11 5890180 1 O 2 none 122
! 589D192 1 800 92.0.607 2 T 10,11 | sgoDlaz 1 o 2 none 122
: 5850193 1 800 92.0-608 2 T 10, 11 5890193 1 o 2z none 122
: 5890196 1 800 196-0-809 2 T 10, 11 5880196 1 O 2 none 122
589D197 1 1600 196-0-810 2 CB &T| 10,11 589D197 1 Q 2 none 122
590D765 1 2280 15-R]-Special - T 1 B90D768 1 Ry e none 123
595D137 1 1600 138-0-721 2 CB &TI| 10,11 5880137 1 O 2 nona 122
1) See note on nominal current ratings on page 34, @ Limited by slotted fAange.

i
(2 Refer to pages 84 to 87. |
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section b: notes referxing to tabulation

1. This bushing has considerably less insulation thickness than
is used on present designs.

2. Bushing key %652 with proper adapters can be used to
teplace bushing dwg 279304, 279323, 363131 and 419892.

3. Requires also new arc shield asgembly.
4, Replacements recommended have 600 axﬁp rafing.

5. A new drawing with a 34.5 kv rating may be used ag replace-
ment if service voltage and line protection are not over
345 kv class. If a bushing with 46 kv insulation is used, the
current transformers and perhaps their mountings will need
io be changed to ones of larger diameter.

§. Replacement must have flat flange seat.

7. This bushing has the single seal stuffing box and construc-
tion does not permit modification. Replacement is recom-
mended,

8. The bushings with triple seal of type “F" can be distinguished
if they have any or all the following features:

{a) A plugged pipe tap lor air tests.

{t) A plain ring {not an angle ring) cemented to the fop of
the porcelain.

{c) The top of the upper nut is 134" or more above the upper
surface of the stuffing plates.

(d) Scldering of top nut to stud.

The suggested replacement bushing is provided with a
detachable bevel ring which makes it suitable for either a
beveled or flat seat on the cover boss. In some cases it may
also be necessary to shorten lower thread end.

10. The bushings of triple seal of type "F'’ can be distinguished

if they have any of the following features:

{a) A plugged pipe tap for air tests.

{(b) A plain ring (not an angle ring) cemented to the top
of the porcelain,

{c) The top of the upper nut is 115" or over above the upper
surface of the stuffing plate.

(d) The top nut is soldered to the stud.

11. The replacement bushing has 265 kv average dry F.O.

§2. The bushing of triple seal of type “F"’ can be distinguished
if they have any or all of the following features. Otherwise,
it will be necessary to check factory for the particular 5.0.

(a) A plugged pipe tap for air fests.

(b) A plain ring {not an angle ring) cemented to the top of
the porcelain.

(¢} The top nut is soldered to the stud.

13. This design has oversize porcelains.

14. This design has single seal stuffing box. Bushings should
be rehabilitated.

15. Any rebuilding should be done at the factory.

16. Addition of tube seal as per dwg 45-B-129 is recommended
for bushing dwg 660900 and 662766.

17. Pari B, section a, specifies a one layer tap for the replacement
bushing. I a two layer tap is required for possible future use
with a PB-2 or PBA potential network, but for present use on
PB-1 or PB-11 netwerk, the factory should be consulted for
necessary modifications and adjusiments, see page 29. I
the two layer tap is required for use only with the PB-2 or
PBA potential network, merely specify this in the order.

18. S#1019225, dwg 82-A-409 and S¥1040675, dwg 93-A-964
have one layer tap. S 1019226, dwg 82-A-409 and
S 1040676, dwg 93-A-964 have two layer tap.

19. S% 1019225 has one layer tap. S% 1019226 has two layer tap.

20. Original bushing has lower threads 214" long while replace-
ment bushing has lower threads 314" long.

21. Original dwg has voltage tap receptacle which requires
special potential network cable. The special network cable

will not fit specified replacement.

22. Replacement bushing can be adjusted for use with PB.1
or PB-11 network by proper adapters on vollage tap recep-
tacle and change of contact plunger in cable.

23. Tf clamp type arc shield hood, grounding of flange hood
is necessary.

24. Bushing key %652 with adapter dwg 623080 can replace
bushing key #683.

25. Requires special fapping of voltage tap receptacle, to fit
same potential network cables as for original bushing.

26. Bushing key %682 (1200 amp CB rafing) can replace
bushing key %681 (600 amp CB rating).

27. This bushing has porcelain of higher voltage class.
28. Proposed replacement has stud; original had tubing.
29. The arc shield hood of replacement bushing must be uged.

30. The original bushing has external oil reservoir.
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S#590449 is 1200 amp—uses key %556, 5590448 1s 600
amp—uses key %562

Bushings of 1200 amp rating, key %556, can be used to
replace 600 amp rating, key #562.

S#% 487109 is 1200 amp and uses key #570. Sx511820 is
600 amp and uses key # 564.

Bushings of 1200 amp rating, key #8570, can be used to
replace 600 amp rating, key # 564.

This bushing is larger diameter on inside of apparatus than
others with this key %562 and cannot replace the cthers
but the others may replace this.

Sx 587967 is 600 amp rating. Others of this key number
have 1200 amp.

84918721, 415833 and 280679 are 300 amp key %464 and
Sx 918722 is 600 amp key # 463,

Is oil encased type with “M"" cap but no glass gauge.

Sx 1124178, key #% 353, has bevel seat on flange.
S# 1173218, key # 354, has flat seat on flange.
S#1114918, key # 354, has flat seat on flange.

5%940083, key %353, has bevel seat on flange.
$%940084, key # 354, has fat seaf on flange.

S 1124174, key # 353, has bevel seat on flange.
S#% 1124175, key %354, has flat seat on flange.

S%1114917, key # 353, has bevel seat on flange.
S% 1114918, key %354, has flat seat on flange.

S 486824 and 486825, key # 353, have bevel seat on flange,
G4 486822 and 496823, key %354, have flat seat on flange.

For 1912 type with obtuse angle flange use adapter dwg
10-A-923. For 1913 type with right angle flange use adapter
dwg 10-A-927.

Requires modification of flange and arc shield fittings to
go through current transformers.

Same as key #360 except has flat flange seat. Use adapter
70-B-748 for 600 amp—non-magnetic adapter reguired for
1000 or 1200 amp.

Bushing key %362, 1200 amp may 1eplace bushings key
#360, 600 amp.

48. Has gaugse glass.

49.

52.

53.

54.

55

57.

58.

61.

64

65.

Bushing key %365, 1200 amp, may replace bushing key
%361, 600 amp.

Bushing key %370, 1200 amp, may replace bushing key
%363, 400 amp.

Bushing key %367, 1200 amp, may replace bushing key
#366, 400 amp.

Replacement bushing requires ring dwg 6-A-8872, item
16, for flat seat.

S#596933 has 600 amp rating. S#571262 has 1200 amp
rafing.

Bushing key #703 (1000 amp) may replace bushing key
#701 (400 amp).

Normal! CB rating—600 amp with cable reinforcements
through tube, 1200 amp. Emergency replacement by bush-
ings key #704 with their own arc shields and currents up
to 600 amp can be made

S#%596934, key %260, has 600 amp rating; S¥520109, key
%262, has 1200 amp rating.

Bushing key %732, 1200 amp, can replace bushings key
#731, 600 amp.

S%949163 has 1 layer tap; S#949164 and 1151962 have
2 layer tap.

5% 841623 has 1 layer tap; S#%841624 has 2 layer tap.
& new drawing replaces dwg 383626 for 34.5 kv service.

This bushing may be replaced by dwg 4-B-6060 where
the current does not exceed 400 amps. It may be necessary
to raise the cil level 2”. An adapler may be required to raise
the bushing if clearance at bottom end is close.

An adapter may be required when dwg 298260 or 623429
is replaced by dwg 2-B-2269 or 4-B-6061 because the latter
is 2%4” longer. Also, the old bushing may have an angle
flange; dwg 2-B-2269 or 4-B-6061 has a 90° flange.

These bushings have a special cap construction, similar
to, but not identical with that described for type "K'’ bush-
ings on page 17.

Replacement bushing drawing number will depend on
design of transformer and clearances available. Refer to the
factory, giving S.0., S¥, or serial number of transtormez.

Increase in oil level from 17 to 4” may be necessary with
replacement bushing.

o
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l part 5 l section b: notes referring to tabulation

66.

67.

68.

70.

1.

72.

13.

4.

75.

T6.

7

18.

19.

B8l.

83.

Bushing dwg 614063 has been made both with a solid stud
lead and a hollow lead for draw-through cable.

This is a 300/600 amp C.T. bushing which may be used
as key #651 in transformers only. Cenfral tube is larger
than standard for key %681,

Same as key %243, except flange has slots for 4 bolts in-
stead of three.

Special construction, with Micarta tube over lower part
of flange.

This bushing for use in Inerteen transformers. Bushings
for Inerteen transformers may be ugsed on oil insulated trans-
formers, but bushings for oil insulated transformers must not
be used on Inerteen transformers.

This bushing is made for horizontal mounting.

This bushing has a detachable flange, with 375" dia bolt
circle for four 5/’ dia bolls. It may also be used witha flange
and cover mounting for 434" dia B.C., four 34" dia bolts.

Some breakers which have arc shield fittings which are
clamped over condenser have current transformers of too
small an LD. to take the screwed type fittings and all bush-
ings of this key no. may not fit

Dwqg 340909 has 7.5 kv, 1000 amp rating.

The replacement bushing dilfers in length oulside ap-
paratus from the original bushing.

Key %603, 1200 amp, can be used fo replace key %604,
600 amp, S# 595750, dwg 680620, S# 588928, dwg 680479,
are key %603, and S$%595751, dwg 680620 and S 588928,
dwg 680479 are key #604.

Has earliest type seal where packing nut of stuffing hox was
screwed to stud. Recommendations same as for type “C”.

Normal CB current rating=€00 amp. With cable re-
inforcement—1200 amp.

Bushing key %714 can replace bushing key %706 for 164"
B.C. only.

Dwg 70-A-522 cannot be used on circuit breakers.

Has external Inerteen reservoir.

Not adapted for use with circuit breaker arc shields.

Key %666, 1200 amp or key #6685, 600 amp, can be used

to replace key #664. Key %664 cannot be used on circuit
breakers as not adapted for arc shields.

84.

85.

87.

8s.

90

g1,

83.

94.

97.

100.

101.

102.

103.

Key %717, 1200 amp or key #715, 800 amp can be used
fo replace key %714. Key %714 cannot be used in circuit
breakers as not adapted for arc shields.

Key %755, 1200 amp or key %756, 1200 amp can be used
to replace key %754, Koy %754 cannot be used for circuit
breakers as nat adapted for arc shields.

Key %805, 1200 amp or key #806, 800 amp can be used
to replace key %804, Key #804 cannot be used on circuit
breakers as not adapted for arc shields.

Key #856, 1200 amp or key %857, 800 amp can be uged
to replace key #854. Key %854 cannot be used on circuit

breakers as not adapted. for arc shields.

The original breaker current transformer and transformer
case should be checked for fit with the replacement bushing.

Use an adapter when the old bushing has an angle flange.
See dwg 12-A-3636 for revamping with spun cap.
Sea dwyg 12-A-3637 for revamping with spun cap.
See dwg 12-A-3345 for revamping with spun cap.
See dwg 12-A-4560 for revamping with spun cap.
See dwg 14-A-1675 for revamping with spun cap.
See dwyg 15-A-1193 for revamping with spun cap.
The bushing has a beveled flange seat and tapered lower end.

The replacement bushing requires a lead extension and
static ghield.

Spares or replacements may be type "O".

When the type “O° is used as a replacement on trans-
formers bought before 1944 it is necessary to check against
mechanical interference between barriers and lower end
of the bushing.

Has draw-through lead.

Special for Consolidated Gas Electric Light & Power
Company.

This bushing has cap and bell connector combined.

With lead extension, this bushing can be used fo replace
bushings key ¥731,

doe
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104. With lead extension, this bushing can be used to replace
bushings key %732,

108. Special design.
106. Hasg lead straight through cap, without switch jaw.

107. Replacement bushing requires lead extension and additional
static shield.

108. For circuit breakers only.
109. Bushing has magnstic oil gauge.

110. Dwg 7-A-7004Gr3 for breakers without "De-ion” Grids.
Dwg 7-A-7004Gr4 for breakers with “De-ion’" Grids.

111. Group number, as well as drawing number must be speci-
fied to identify original bushing. Special gaps were sup-
plied with original bushing; these gaps will not fit the
replacement bushing. Special gaps for the replacement
bushing should be ordered separately, if desired.

112. Inner end of this bushing must be entirely under oil (or
Inerteen).

$13. This bushing is supplied with a special flange designed to
obtain uniform, limited gasket compression. Construction

is described in instruction leaflet 3172.

114. Special flange construction. Bushing flange is welded to
transformer cover.

115. Dwg 4-B-4509 has central! lead threaded for 114-14 threads
at top and botom; otherwise it is the same ag key $419.

116. This bushing may be mounted horizontally or vertically.
117. Has shield layer for power factor test.
118. Has sight oil level indicator.

119. Used only as a roof bushing on transformer-switchgear
housing.

120. Bushing has greater internal diameter than A.S.A. standard

bushing of same key number. Check clearance to metal
porcelain support at the bottom end of bushing,

121. For indoor use only.

122. Replacement bushing meets all A.S.A. standard dimensions
and characteristics.

123. Replacement bushing has A.S.A. standard threading on
terminals,

124. Replacement bushing is a 15 kv bushing.

125. A cable adapter is required with the replacement bushing.
126. These bushings are concentric lead bushings.

127. These bushings for 45° mounting and require a special boss.
128. These bushings have insulated stud for power factor testing.
129. These bushings have pressure gauges on flange.

130. These bushings for metering oulfits.

131. These bushings for 35° mounting.

132. Replacement bushing has special gaps.

133. Replacement bushing requires new top and botiom terminals.

134, These bushings are special for Detroit Edison with rolled
on ilange.

135. These bushings have smooth studs both ends.

136. These bushings are special for Detroit Edison with grooved
studs.

137. These bushings have provisions for protective link.
138. Bushing has 11412 thread at top.
139, Fxtra mechanical strength bushing for high kva interruption.

140. Bushing has extra creepage.
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Westinghouse Electric Corporation
Power Circuit Breaker Department: East Pittsburgh Div. - East Pittsbuxgh, Pa.

Power Transformer Department: Sharon Plant . Shaxon, Pa.
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