IEEE Standard Performance
Characteristics and Dimensions for
Outdoor Apparatus Bushings

1. Scope

This standard covers electrical, dimensional, and related requirements for outdoor power apparatus bushings
that have basic impulse insulation levels (BILs) of 200 kV and above. It provides specific values for dimen-
sional and related requirements that are to be interpreted, measured, or tested in accordance with IEEE Std
C57.19.00-1991. Bushings covered by this standard are intended for use as components of oil-filled trans-
formers and reactors. For information on ratings not covered by this standard and for replacement bushings
for oil circuit breakers, refer to IEEE Std C57.19.01-1991.

2. References

This standard shall be used in conjunction with the following publications. At the time of publication, the
editions indicated were valid. Parties involved in agreements based on this standard are encouraged to inves-
tigate the possibility of applying the most recent editions of the reference standards available at the time of
agreement.

IEEE Std C57.12.00-1993, IEEE Standard General Requirements for Liquid-Immersed Distribution, Power,
and Regulating Transformers.!

IEEE Std C57.12.90-1999, IEEE Standard Test Code for Liquid-Immersed Distribution, Power, and Regu-
lating Transformers.

IEEE Std C57.19.00-1991 (Reaff 1997), IEEE Standard General Requirements and Test Procedure for Out-
door Power Apparatus Bushings.

IEEE Std C57.19.100-1995 (Reaff 1997), IEEE Guide for Application of Power Apparatus Bushings.

At the time of publication of this standard, there were no equivalent dimensional standards in
IEC 60137:1995-12, Standard for Insulating Bushings for Alternating Voltages Above 1000 V.2

'IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA (http://standards.ieee.org/).

2IEC publications are available from the Sales Department of the International Electrotechnical Commission, Case Postale 131, 3, rue
de Varembé, CH-1211, Geneve 20, Switzerland/Suisse (http://www.iec.ch/). IEC publications are also available in the United States
from the Sales Department, American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA
(http://www.ansi.org/).
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3. General requirements

Refer to IEEE Std C57.19.00-19913 for general requirements, definitions, and methods of measurements or
tests applying to detailed requirements given in Clause 4.

4. Detailed requirements

Outdoor apparatus bushings conforming to this standard shall meet the requirements of the following as
applicable:

a) Electrical insulation characteristics of Table 1

b) Dimensions of Figure 1, Table 2, and Table 3

¢) Cantilever test values of Table 4

d) Partial discharge limits of Table 5

e) Power factor and capacitance limits of Table 6

A THD

C MIN

!
"

// DIA
| +
A B
9‘ ‘60 DIA ¢
GASKET =——H MAX DIA ——=~
SURFACE
G MIN DIA ————=~
K MIN DIA FOR —

CONNECTOR CLEARANCE

. (2.25)-12 UNF 2B

. 9.53 MIN - 19.05 MAX (0.375 MIN - 0.750 MAX)
L 7.87 (0.310)

. 7.95 £ 0.08 (0.313 £ 0.003)

. 44,45 (1.78)

25.4 (1.0)

74.68 (2.94)

57.56 £ 0.08 (2.266 % 0.003)

3.18 MIN - 7.37 MAX (0,125 MIN - 0.290 MAX)
76.96 (3.030)

NOTE—PRIMARY UNITS FOR DIMENSIONS ARE IN MILLIMETERS FOLLOWED BY INCH UNITS IN PARENTHESES.

X T O"MM o O

Figure 1—Bushing voltage tap dimensions
Type A: Normally grounded

3Information on references can be found in Clause 2.

2 Copyright © 2000 IEEE. All rights reserved.



IEEE

Std C57.19.01-2000

DIMENSIONS FOR OUTDOOR APPARATUS BUSHINGS

"SIOJQUII[IW UT SIE SUOISUSWIP JOJ SHun Areuitid,

'€661-00°CT°LSD PIS HHAT
ur payroads g Surpuodsariod ay) Joj a5e)[oa pueisyiim sinduwr Suryoyims ay) 03 Tenba 3seo[ 18 9q Isnw Jurysnq Yy Jo ageyoa puelsym osindwr Juryoyms sAneSou AIq—g¢

"S661-00T°61°LSD PIS HHI 01 1oJa1 ‘sanyea 95edoard 1910 104
"S66T-00T°61°LSD PIS AT Tod se o8e)joa punoig-0)-oul] [eutwiou Jo (AABY) AS/WIW {4 pue (JYSI]) AS/WW 7 U0 paseq Ie G ‘[0)) PUL 0D Ul sanfea a5edooId 10w oy —7

"€661-00C1°LSD PIS HAHI JO § [qEL WOIJ Padd[ds 1M T [0 UT S[AJ] 23EI[0A dYL—]

SHLON
oSy 1 09¢¢ 0s0¢ - 0c6 S9L cev 61 L8y 0LECH 13314 S9L 0S0¢C
SLT T §eo6 | SLO 1 - 0SL 00¢ SOLCI 8I¢ G808 8¢ 00§ SLO 1
S8 (U3 SLT T - 0cs Sve SoL8 0ce 08¢ ¢ 0cc Sve SLTT
- 010 I 006 0s¢e Sy 0¢€c Sv8 ¢ 54! 0cL e 4! 0¢¢ 006
- 0SL 0s9 SLT 01¢ 8¢l 01s € 88 GECT 88 8¢l 059
- (4014 0s¢ ()41 091 69 SSL T 144 SITT 144 69 0S¢
- (94 00¢ SL 08 33 088 (44 09¢ C Sve 00¢
01 '1°0 6°1°D 8°10D L°19D 9°19D S 10D v 10D €°19D 0D 1190
Aﬂé
ST g
(A (A (A
JIIA0YSEY O
asnduur st h::ﬂ:_aE o\:MMwu”w:h SULI J9M suLx £1p (ur) L(uu) (ur) L(uuu)
SuIyIIMS JOM : 1591 o So1 urur | (AY) (AY)
aaem paddoy) agejjoa (A) (11D
punoig-o3-aury (I 310N 335) [9A9] UonyB[NSUI
(T AION 999) (T 0N J98) wnuIrxeur . owﬂw_mwﬁzhmm% em_zm:: ’
asindun Surmysry ZH 09 wmnurruiy wmnuruIyAy pajey : Surmygiorseg
uoneuIIe)uod uoneuIue)uod
‘AAeay dduB)SIp “)y31| due)ISIp
SS9} PUBISYIIAA dgedaar) agedaax)

(A S92 ybnouy) abeyjjon waysAs jeuiwou) sbuiysnqg snjesedde Jomod 100pIN0 10} SI1)SLIB)IRIRYD UOIIRINSUI [BILI}O3|F—| d|gelL

Copyright © 2000 IEEE. All rights reserved.



"PEa] MEIP (I 9N 10J PAUSISIP 0N

“Suner y 0og1 yim uonestjdde pue-wonoq 01 pea]-meIp WoIj PalIoAuod aq ued urysnq siyJ, -ejdoureu Sutysng Yy uo paje)s SuneI Ay 0) PATWI] ST SUTYsng ) Jo SuNeI JULLINO-SNONUNU0d 3y ‘uonedrjdde pes[-me1p 104,

'sa[01] 3]0q Sununowr ague JuSEPE AY) UGIMIOq AeMPIU pUE SUI] UT oq pinoys de) 1s9) oty pue 25eS [10 Y ‘paysIUINg USYM—7

"¢z 231 ySnoxyy [ oIS UT SIONA] oY) 03 19§01 SUTPLAY UWNJOd UOTSUSWIP UT UMOYS SINT—]

IEEE STANDARD PERFORMANCE CHARACTERISTICS AND

SHION
(szon (SL8°0) (ST'6) (00L) 21-(00) (00°€) (§9) (o (S°6€)
$'09C - 9 SeT 8LI — 9L - ¢’z em3iy - S91 143 €001 q000€
(ST'6) (SL8°0) (sT'8) (00'9) 1D (050 (€9 1o (S°6€)
0°6€T - 9 0lc [43! - 9 - ' 231y - orl PeS €001 q000¢
(sT6) (SL8°0) (ST'®) (009 (D (AN [4R(R0) (AN (SL8°0) (€T¢) o (c°Lg)
0°6€T - 9 0lc [43! - 143 - ¥s - Pel PeS S6 00C1/:00% 0S¢ 69
SzyD | (SL8'0) (sLen (sL'6) T1-0y) (00t (€9'8) (1) (3]
09¢ - 9 (43 8¢ - [0 - G’z amsrg - 61¢ Pes 168 q000¢
(sT'6) (SL8°0) (ST'8) (§T9) ¢1-(00) (00°€) 09) (1o (S€€)
0°6¢€T - 9 01¢ 65T - 9L - 'z amsrg - LT1 Pes 168 q000¢
(YD) (SL8°0) (§T9) (00'v) ARy (05D (0¥) (1o (S€e)
T8l - 14 651 (40! - 9 - ' 231y - 201 1439 168 q000C
(sTL) (SL8°0) (§T'9) (00) 1D (sT1'0) -1 (YN (SL8°0) (3] o) c18)
T8l - ¥ 6S1 <01 - S - ¥S - 68 143 008 00C1/:00% 00¢ Sye
91 19D SL10D | ¥I°190 €1 19D [4 500 I1°190 01 19D 619D 819D L°19D 9190 S0 v 10D €190 (4 00 1190
(o} d q A h: \4 a M 1
[(up) wua] | [(ur) wu]
(o) Sl 1
[(u) o] | [(un) warw] [(u) ] WIENC @ | Sugsnqgo | 0y ooepms | [(ur) ] A
[(ur) ] (ur) 110 wnuiuiy | Wnuixey | V¢-ANQ | Wiy | ve-dNn 2ol wnuwiuijy | pud JaMmof Supunow (1 §TT°0¥) =MM.V=Q A.\_m.m.w “_w.:_ o%uﬁ_w A
J3)weIp dZIS o: ca_ ssep SSe[d w «m:.“ 0) 33uey Jduey woay ww ¢F mzacz.: . om.ﬁ._w:: : Eom s
21 Jjog J0H JO°ON REIEN 1) REIENI 1) peaay], peaayy peaay, 10 _mn.w 3 J3)9weIp ) Mo[dq due)sIp Sud| 5 % wL: 1 n.:”—_c
apsINO apisuy aqesn ety | 2AWOPISUT | (ury) | puewSuop | pud o et oL | [CUION
. wuI $°Sg 19pod 1sed
REYTg |
wouy JIJULIOJSUBT)
JIPweIq JudILIND
s[rejap Sunjoq dsuely Joeds javyses asuep | [eururid) dog, [BUIULId) WI0)jog aqny, pud wopog Suney

Std C57.19.01-2000

IEEE

(s19)eaiq 1IN0 0} ajqedljdde jJou) (A 69 ybnouy) abe}jona walsAs jeuiwou) sbuiysng snjesedde Jomod Joopino jo suoisuswig—ye a|geL

Copyright © 2000 IEEE. All rights reserved.




IEEE

Std C57.19.01-2000

DIMENSIONS FOR OUTDOOR APPARATUS BUSHINGS

Z 91qeL ul suoisuawip Bunesnsn| sainbi4—yzg ainbi4

Jeulwd) wonog—¢-g ainbi4 Jeulwia} wonog—ig ainbi4

NOISNIWIQ LVTJ NOWINIW
(26°€) 9766 - V000§
(6°2) L'E€L - ¥000¢

(S2°1)
Shvy

(0°%) 9101 - v000$
(0°€) 279 - v000¢ (0°2) 870§ - V0002
(052°0) (629°0)
MHL G061 m4 7m| 86 c1
[l
.
-1 &
!
_
| w/ M

™~

N =~
(6L°1) . 3100 ¥3LINVIC
Syoyy (£95°0)

[euluLId] wonoq pue
‘dey 1s9) ‘abuel} Jo suoneoo| aAle|dy—yz g ainbi4

NY3ILLVd
dvl 183t JI0H 9NILINNOM

NOISNIWIQ LVT3 WONANIW
(68°1) 0°Ly -

"S3S3HLNIHV NI SLINN HONI A GIMOT104
SHILINITTIN NI 34V SNOISNINIA HO4 SLINN AdVINIHd—3LON

abuej4—eg g ainbi4

Yi1Q 3018400
NIK ©
¥iQ 3QISNI
< XYW d >+ NOISNINIQ .Ou 3HL
JIVdS 3Q1S1n0 3dV4HNS
LINSY9 =, SIHL NO 9NYHYIAO ON
\./_..\4
_
) EN\V |
XYW H
(0" 1) ¥°62 _
SR et

uoneas|d buiysng— -z ainbi4

(30v19 ¥0 anLs)
TYNINYIL WOLLOE

SYIYALIVINNVH
INI¥34310 HOJ AHVA
AVK NO1S3@ 30 STIVLIO
1 p— v
a
 w—
m
d
o |
- S—
- YN IWYIL
¥ 401
"

Copyright © 2000 IEEE. All rights reserved.



*sa1oy padde) TeuTuiIo) WI0Y0q JUASEIPE AY) USMIOq puE So[0Y 1[oq Sununour dFueyy Juadelpe oY) usemlaq Aemprur pue Aul[ ur aq pnoys dej aSeljoa oY) pue A5eS [10 oY) ‘PAYSTUINS USYM—T

'9°¢ 2131 ySnoxy [°¢ oIS UT SIONA] oY) 0 19§01 SUIPLAY UWNJOD UOTSUSWIP UT UMOYS ST T—]

IEEE STANDARD PERFORMANCE CHARACTERISTICS AND

SAION
(12 sz (S'61) (€1°LD) 21-(00) (€) (ST'8) [(YX99) (€2) (19)
14339 — 4! S6t Sev — 9L 01¢ 9°¢ am3L] — 00¥ 78S s6el ,000€
(12 (szD (s61) (€1°L1) 11 (%) (sT'8) (SLs1) (€20) (19)
¥'EES — 4! S6v Sev — 9 01¢ 9°¢ am3L] — 00¥ 78S s6cl ,000C
(12) sz (S'61) (€1°LD) IS @ (ST'8) @ [(YX9V) (€2) (19)
¥'EES — 4 S6v Sev — IS 01¢ 9°¢ amSr] — 00¥ 86 s6el 00T1/:008 SLIT 973
(12 sz (S'61) (€1°LD 21-(00) (€) (€40 (€2) (ST°09)
14539 — 4 S6t Sev — 9L — ¢'¢ ams1g — S0¢ 78S 9LT1 ,000€
(10 (szD (s61) (€1°L1) 11 (%) (48] (€20) (T°09)
¥'EES — 4! S6v Sev — 9 — ¢'¢ am3rg — S0€ 78S 9LT1 ,000C
(12) sz (S'61) (€1°LD) IS @ (Sz9'1D) (41 (€2) (ST°09)
¥'EES — 4 S6v Sev — IS — ¢'¢ amSrg — S0€ 86 QLTI 0021/,008 006 0€T
(Y440 sz (88°C1) (88°01) 21-(00) (€) (SL'6) (€2) (SL9¥)
79¢ — 9 LTE 9LT — 9L — ¢'¢ ams1g — 8T 78S 8811 ,000€
(Y4 20) (szD (88°C1) (88°01) 11 (%) (SL'6) (€20) (SL'9Y)
79¢ — 9 LTe 9LT — 9 — ¢'¢ am3rg — 8% 78S 8811 ,000C
((Y420) (szD (88°C1) (88°01) I-(s') @ (Sz9'1) (SL'6) (€2) (SL9¥)
79¢ — 9 LTe 9.2 — IS — ¢ 23y — 8% 86 q8811 00T1/,008 059 8¢l
91 ‘10D SL'I0D | $1°19D €1°10D [4 8 (Ue) I1 10D [1] 4 e} 619D 819D L'190 910D § 19D ¥ 100 €100 719D 1190
0 d b | A4 N a M 1
[(ur) wru] [(ur) wru]
E:meﬂz —?ru—
[(un) w] | [(uy) ] [(uy) v (uy) [0 Wit | [(up) wn] (A"
[(u) wn] wnwpuy | ownwxey | vz-aNg | wowugy | R wnuwpuyy | BUNSIQI0 | O3NS |y oy I\ (o esay | (A
ajowrerp (ur) sj[0q ssep s[re)ap pud IaMo| ununouwr ww ¢F JUdLIND uonensur Jgejjoa
. 110 ZISIOH | JO *ON . . JdjoweIp [euruLIdy, . 0} d3uepyay) J3uey woay 3 snonuyuod asndur W)SAS
IO ._%a_mm.:.w.c uﬂﬁ“—%.w PEAYL W«NM: JOYSBAN w..ﬂﬁv.m:m%_ MO[dq (ur 1) due)sip pue .—hw___o_ parey Surunyy3yy [euruoN
pIsSInQ pIsuy 1qesn qn) dpisuy P —— 3uap1ospod pud 10 atseq
woxy Jauriojsueay
JajRwreI([ jLickAg)
s[Ie)ap sunjoq dsueyg Joeds jaysen [eurunid) dogy, [eUIULId) W00 qny, pud wopog Suney

Std C57.19.01-2000

IEEE

(sJ19)ealq 11In2.10 0} ajqedijdde jou)

(A 69 anoqe abejjon waysAs [euiwou) sbuiysnqg snjesedde Jamod 100p1n0o JO suoisuawig—e ajqel

Copyright © 2000 IEEE. All rights reserved.




IEEE

Std C57.19.01-2000

DIMENSIONS FOR OUTDOOR APPARATUS BUSHINGS

*aseaIour Aew uoIsudWIp

“PBS[ MBI [IIMm SN 10J PAUSISIP 10N,
, 3} ‘P[AIYS [BUINXD JO UOHIPPE AU} IM g
‘Sunel v 001 s uoneorjdde pus-wonoq 01 pea[-meIp WOIj PALIOAUOD 9q ued Jurysnq sty [, “orerdowreu Surysng oY) uo pajels Suner oy 01 prwi| st Surysng Ay Jo Sumnel UALINO-snonunuod oy ‘uonestjdde pea[-meip 104,

*sojoy padde) [euTuIId) W0Y0q JUdE(PE AY) USIMIaq puE S9[oY 1[oq Supunow dSueyy Juadelpe oY) usemieq Aemprur pue dul[ ur aq pnoys dej a5eijoa oY) pue 95eS [10 oY) ‘PAYSIUINS USYM—T

'9¢ 231 ySnoay) ¢ 21T ur $103)9] Y} 0) J9Ja1 SUIPLAY UWN[OD UOISUIWIP UL UMOYS SIONT—]

SHLON
(s¢) sz (€9°¢¢) ($'62) IS (5] (€1) ($'62) (€2) ($8)
688 — 91 758 6¥7L — 79 0ge 9°¢ amSr] — 6¥L 86 651¢ 40002
(s¢) sz (€9°¢€) ($'62) 458! @ (€1) @ ($'62) (€2) (¢8)
688 — 91 768 6vL — IS 0ge 9°¢ am3L] — 6vL 8¢ 6S1T 00T1/:008 0502 S9L
(S0 (szD (€0) (1o T1-(00) (€) ((49] 02) (€20) (59)
Se9 — 4 86 €€S — 9L Sog 9°¢ amSL] — 80S 8¢ 1691 ,000€
($2) sz (€2) (12) IS (5] (48] 02) (€2) (59)
Se9 — 4 78S €€s — 79 S0€ 9°¢ amSr] — 80S 8¢ 1691 ,000T
(2) (S (€2) (12) 458! @ (Tn @ 02) (€2) ($9)
Ge9 — 4 8¢ €€s — IS S0g 9°¢ am3L] — 80S 8¢ 1691 00T1/:008 SL91 00S
91 10D SI19D | $I°19D €1 10D (48 (] 11°1°0 01 190 6100 8100 L19D 9100 S (Vo) v 10D €100 7190 119D
0 d b | Vv N a M T
[(ur) wrur] [(ur) wrur]
WNWIXEJA [9A9]
10 wnuruue (AY)
[(ur) vrur] [(ur) wrur] [(un) wr] ke (ur) : ne [(ur) wrur]
; IXEAl Surysnq jo 0} de}INS - (V) ('TI9) PAd] (AM)
WAMWEEMW% (ur) sjj0q N WnUIXen <MmWWD umnunmm S[re)ap i Pud IIMO[ Sununow A—___:msu.ﬂmi JudLIND uonemsur Jgejjoa
apapjog | NOH | JOON | opwep | aopwemp | praayy, | proxyy | ORI | UMMOL | oy | OISBAEBOM | BUEB WO | gy | ShOnuueY | Tt el
apIsInQ apisuy sqesn aqm) dpisuy P— w3uap jo3pod pus 10 aiseq :
woxy JouLIojsueI)
JdPwRI( JuLINY)
s[rejap sunjoq dduery oeds asen [eurueid) dog, [euruLId) wojyjog qny, pus woyjog Suney

(panunuod) (siayeaiq }nald o} ajqeaidde jou)
(A 69 anoqe abejjon waysAs [euiwou) sbuiysnqg snjesedde Jjoamod 100pIno Jo suoisusawig—e ajqel

Copyright © 2000 IEEE. All rights reserved.



IEEE STANDARD PERFORMANCE CHARACTERISTICS AND

Std C57.19.01-2000

IEEE

€ 91qeL ul suoisuawip Bunessn|j sainbi4—¢ ainbi4

[eujuLid)} wonog—o9's ainbi4

"S3STHLINIHYA NI SLINN HONI A @IMOT1O0A

_Al :fa.z_ »J eas::_: wmmm_z_j_s_z_mm<mzo_wzu_>__omou_w:z:E,\_\,__ElEoZ :o:m>m_om:_e_m:m|w.mm._:m_u_
. d330 (SL°0)- 1761
(6L°9)

38 V10 SPILI \: €1-(05°0) S110H 8

il vl
i Z@ [euluLid) wonoq pue ‘de} abejjon
. 1% ‘abneb |10 ‘obuely Jo suoleso| aaleley—E s a4nbi4

TYNIWE3L
01108

Jeulwid)} woyog—s g ainbi4

(52°9) ! XVH 0 %04
_TE z.zwi 0NVLSIA
($L°9)
278 VIQ SP LI
SNIAVE WOIY¥INS 0 el
! g vl el QVIYHL 1104
(0°v) 97101 W Aﬁm.jw_ 4330 (SL°0) 1761 P
VIQ €111 YL €1-(06°0) STTOH 8
b _ | vl
r _ 39V110A
|
(0570 :
L2 \\./_/\m

abuej4—g ¢ ainbi4
|euiwia) wopog—yp s ainbi4

V10 3418100
NIH ©
VZ-NNOI-(0SL°S) ¥1a 30ISNI
Jg s NOISNIHIQ 0. IHL XVH 4 1¥dS
T» E VI VI 3015100 30V¥NS FEMST
(SLE"p) 4330 (SL°0) 161 SIHL NO ONVHYIAO ON .
VIa e d¥1 91-(SL€°0) SITOH ¥
(05°0) (0SL°€)
L N_ |V_ y8 v sese SA1GYY YD 1¥3HdS %
. (%) 97101 ‘__V\\“ )
(€98 1) : XVH
L : % m TXIRERY

Copyright © 2000 IEEE. All rights reserved.



DIMENSIONS FOR OUTDOOR APPARATUS BUSHINGS

IEEE
Std C57.19.01-2000

Table 4—Cantilever design test requirements for outdoor power apparatus bushings
(not applicable to circuit breakers)

Transverse static force

Rating top and bottom

Nominal s()l;s\t;;m voltage Rated conti&u)ous current (N) (Ibf)
Col. 1 Col. 2 Col. 3 Col. 4

34.5-69 Up to 2000 890 200

3000 1300 300

5000 2200 500

138 All 3100 700

230 and above All 4000 900

NOTES

information.

exceed 1.52 mm (0.060 in).

1—For draw-lead only bushings, no test is required for the bottom end.

2—The above values apply to bushings operated at inclinations up to 20° from the vertical. For angles
greater than 20°, an equivalent force appearing at the top terminal due to the weight of the bushing
should be added to the above values when testing the bushing in the vertical position.

3—The above values are design test requirements only and are not associated with permissible loads that
can be applied to the top terminal during service. Refer to IEEE Std C57.19.100-1995 for additional

4—The permanent deflection measured at the bottom end 1 min after the removal of the force shall not

Table 5—Partial discharge limits?

Type of construction”

At 1.5 times maximum L-G voltage®

(pC or pV)
Oil-impregnated, paper-insulated 10
Resin-impregnated, paper-insulated 10
Resin-bonded, paper-insulated 100
Cast insulation 25
Solid 509

2These limits include background corona. Since these measurements are related to partial discharges
within the major insulation, external shielding may be used to reduce corona that may occur at the
bushings terminals or the grounded projections.
PRefer to IEEE Std C57.19.00-1991 for definitions of the types of constructions. For application to
power transformers that require partial discharge at 1.5 times maximum L-G voltage, bushings

may be selected from appropriate types of constructions.

“The duration of 1.5 times maximum L-G voltage in the design testis 1 h. During this test, the partial
discharge measurements shall be made at 5 min intervals. For the routine test, the same voltage

shall be applied for a period long enough to make a stable partial discharge reading.

dMeasured at 2 times maximum L-G voltage.

Copyright © 2000 IEEE. All rights reserved.
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Table 6—C1 or C power factor and capacitance limits

C1 or C power factor and capacitance
Type of construction Power factor? Capacitance
Limit (%) Acceptable change b Acceptable change (%)¢
Col. 1 Col. 2 Col. 3 Col. 4
Oil-impregnated, paper-insulated 0.50 +0.02/-0.04 +1.0
Resin-impregnated, paper-insulated 0.85 +0.04 +1.0
Resin-bonded, paper-insulated 2.00 +0.08 +1.0
Cast insulation 1.00 +0.04 +1.0
Solid N/AY — —
dCorrected to 20 °C.

The algebraic difference in power factor (expressed in percent) measured at 10 kV or at the rated maximum L-G voltage
before and after the dielectric withstand voltage test must be within the specified limits. For example, if the power factor
of the oil-impregnated, paper-insulated bushing was 0.30% before the withstand test, the maximum acceptable power fac-
tor after the test would be 0.32%.

“The percent change in capacitance after the dielectric withstand test based on the initial value must be within the specified
limits. The measurements are to be made at 10 kV or at rated maximum L-G voltage.

dThere is no power factor limit for solid bushings, since the effect of stray capacitance and/or surface dielectric loss for low
capacitance specimens (<100 pF) such as these can cause significant variations in the measured power factor. Tests on such
bushings are usually rated on the basis of comparison of capacitance and ac dielectric loss between similar bushings, when
tested at the same time and under similar conditions.

10 Copyright © 2000 IEEE. All rights reserved.
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Annex A

(informative)

Electrical insulation characteristics

Table A.l1 includes the electrical insulation characteristics for ratings that were a part of IEEE Std
C57.19.01-1991, but which were not included in Table 1 of this standard. This information is provided for
replacement purposes only.

Table A.1—Electrical insulation characteristics for outdoor apparatus bushings
(nominal system voltage 15-800 kV) (for replacement purposes only)

Withstand tests
lig]ﬁ;iicng Rated 60 Hz Lightning impulse
. maximum Creepage
insutation | voltage | me-to- distance Chopped wave crest Wet
g ground minimum . minimum time to flashover | switching
level Voltage 1 min 10 s wet Full : 1
(BIL) 8 dry rms rms ave tmpuise
y w.
2 ps 3pus
withstand withstand
kV) kV) kV) (mm)? (in) kV) kV) kV) kV) V) kV)
Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 Col. 6 Col. 7 Col. 8 Col. 9 Col. 10
110 15 10 280 11 50 45 110 142 126 —
150 25 16 430 17 60 50 150 194 175 —
250 46 29 890 35 105 95 250 322 290 —
450 92TRY 73 1680 66 185 155 450 — 520 —
550 115 88 2010 79 260 230 550 710 632 —
650 138 102 2340 92 310 275 650 838 750 —
750 161 102 2900 114 365 315 750 968 865 —
750 161TRY 146 3560 140 365 315 750 — 865 —
900 196 146 3560 140 425 350 900 1 160 1 040 —
900 362 220 5590 220 395 — 900 — 1035 700
1050 362 220 5590 220 460 — 1050 — 1210 825
1300 550 318 8 080 318 575 — 1300 — 1500 1050
1425 550 318 8 080 318 630 — 1425 — 1 640 1110
1550 550 318 8 080 318 690 — 1550 — 1780 1175
1 800 800 485 12 320 485 800 — 1 800 — 2070 1360
NOTES

1—Dry negative switching impulse withstand voltage of the bushing must be at least equal to the dry switching impulse with-
stand voltage for the corresponding BIL specified in IEEE Std C57.12.00-1993.

2—The above ratings are not a part of the main standard and are included in this annex for replacement purposes only.

#Primary units for dimensions are in millimeters.
YFor reduced BIL transformers only.
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