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Abstract

This paper presents an experimental study. of the surge response characteristics for the primary
winding of a pole transformer and ultimately aims at devising countermeasures against the surge in

operating transformer.

After applying the impulse voltage to the primary of the 30 kVA pole transformer with single bushing,
the voltage waveforms were measured at each tap lead and compared with one another.

As a result, the voltage peak of the surge propagating in the primary was decreased in magnitude at
a constant rate and somewhat delayed compared to the peak of the applied surge as the tap leads were
getting closer to the grounding terminal, The voltage measured at the secondary was not delayed in
time, different from that at the primary, and it was about 1/6 according to the turn ratio.

Key Wards : surge response characteristics, primary winding, pole transformer, turn ratio

1. k‘ =

L

2001 129 A Axd JHE - EHD e F
AEgrIe o 1407 o] ol2w, of F ¢ 1
&l

of dMFste WAL AF MR 8 suig &
& ZAHD UG AR A LEFde F2
49 g3 ¢ adAd @l T FHE dshd
gn FAHAW, & An U FS detste

AL uie Be Aot dwgez FudA @
A7 AAe) FYARE WYY 1RZ0 AW A
g71e] nzAdz Ad FAAWIY nRAL
Afete NA7F FHE g FAHn e,
g AL RAAAY ARFoNA ©Hol w4
s o] wBolth 2y} 20014 Fal WHATA

£ 97 AYATY AAATATY WA S
(305-380, hH A F4F FAF 103-16)
Fax @ 042-865-5804
E-mail : iksong@kepri.re kr

.13:

M&&Mﬁﬂmmimé

GeA, £ wgoAE A
gaAde Atm dAUEE
37 g d@om Fau
dre F, Azl we 39
o,

- 156 -

2R AY 1004H) FAALAEG A -
@ 23, nYVAY FE L WIAFAA wd
wAss B45 Be NG, 01%94 CERS

9 o, ¥

dglel el VAT FIE B

DAL AAe A%

Fon A0 @ Ant ngAd G2 @
AnZ olojzicks 1A

198

w7 AR e, e ABAA AN
Hebrlel BHew SHATH WS W
l°ll el ol gshasl W Eelet

2} 1 *(Ezlr-'ar:}
Ao 2§ FAUYT]
TRz c}lﬂlzﬂ% 3
471 ke

4E B ;}‘}11} f&



2.1 A

2 ggel A8 FAUIIE FAAY BAY
A9 APANAGEE neste] AFFULIY 10 %
Jd AAALGE B AAINE AgSATh A A
$¢ FAUL7IY AGe B 1o degic

1L A9E FHUYI A2

FAauelyle] ngPAd AAE
ZHAAY HAZANE A E3PoH,
veb e},

E 2 AN YA A
A gads | Ay wads [ ag T

A7kst7l A8
AlgE E 29

a7 1A Bl wpeh o], FAHy] s19ha A
ol Ao AH¥E LA tape @-OWU YA =

Xé’*]’ﬁ‘l}. EE?J’, ’70‘:}1)&{] B2 A \:/_}-;(}.\E %_7__«)‘3:!(‘,}_ )
g9l ZE o ;ﬁé,“ﬁ}_ﬂ’ HAgaA= FAAY

32
A gAEAsh B GANAG. EY

3 !
T T2 HE A7

.,_.
[
2

s

B3L 2437 93 A7+,
HAGA 2 = HF&43tn, 24¢ Z2ne
BAGAE dF HEeo JAAMNHAG A" F =

S RABA] BARLS 100 DeHE 132 Woear
o EFFARGE A %, AA A7k, WA
A9 7 gesdN Y g SRsen.

3.4% 2 %

NAQAN Fgugr] ngads F gec=s
Agel B

W& &4ste] 29 200 vhehyLeh

- S —
20 KVpeax 20 KApeak 1250 ps = el S
=g, A7be AAAYL R ngUAY 2 Pe A AR N S LYSUSNEN
dote FAALGE AP Az 237 —
g8 nAQ TEBE Afagoen, ¥ 39 1 AY —
< YeEhiATh L
(@) 18 HE= (b) 2¥ HI=
¥ 3 2AYG TaBO A%
AR | =dy ] 2assag | | B ] - ]
Tektronix | P6015A | 20 KV / 40 kv,zu.se 1,000:1 B I - ;
TAVAS VAV S S AA Th \/\7\—-\/:_
22 483X 74 2 ¥y .y A B z
B AgdAe FAudyl ngdde Adgse B
AAARe A7 A 29 29 2L H2E P (© 39 W= @ 4 @el=
st
W"‘M«-..._ - L’“ o -
‘r/l’h\/’\’\l—wmx‘/'\{ #f‘-mv N "‘-‘ML\;
(e 59 W= (f) 6% 2=
2d 17 A a9 2 QA 2 PsoMe ALHF (1A
=% h 299 = A, 2 ps/divs, 2 KV/divy)

- 157 -



2% 200 R vk} o], metAAe) 7t A
A RS ANAGHY HaRe AxAtgeR
2H "old4E I ¥R Fadyd. gYs
vatela 39 #¥9 A2AE AAAe A2
Aok ok AA” A AMsl QAEFAsAT oe
AAY g 24 AdRPol 19 37 ol
AERATE AAUZ vFo] A2 AG wAbzto
dFe 7] WEolatn Aztd,

AN A

Y 2

28 3 nddAR FAE Gl AdFdFQ:Ast
At 2del= AL, 2 us/divk, 2 kV/divy)

W, 2E FYcdAY AgHYE e §
Ag HUE dehd A, F Rgne AgAde B
294 @9k ot 4 F= ngAN Lozt
AAY A& WA A FolE BIY 5 9
% W8 @7 Weolan AZdd. e, B 49

3
H|

-

AME AAvhgel AAEES wr WA B
7 e RE Welzeld 24d Hae g4 o
He 10 sZ ste] 28 49 YEAAT

" \_/\/ L \\__,VA‘
AN =N AT

/ 2 r :

JE SR VA - L/ -

AR

(a) 19 H= (b) 29 HeEl=
y N et g
L o e - -
—_ /A e fm ) h HZ . . // ..... 7 —Z
Lid L

(c) 38 =

s

(e) 591 HE= ) 6¥ "=
a9 4 QARG agdd o gE= =AY
NZEA AL A, 28 = A 10 ns
/divk, 2 kV/divy)

¥ 4 B vpst o], AAM A9 ngAA Y
7t HEEdA FA4E ddHERaE LA D)
B AL BEFAL, o] Aty Ade o
6~8 ns A=Y A2z AFHAD o] AR A
& MA APt doA ngdde 74 Hel=
€ TR MAY Ak e WshrE FAEE
2Y, 2, #AA 9 L, ¢ 9% Aoz AT
T ok olst 22 MAE ALY 27 D Az
o Ado] ngANe] Zo] & ZHX w2
BHY HeR vFof A/ E, o] Azt A
< FAsE ofde 4 (e ATz Wy
W ddAade e FHY & AS ez

AztEaiz).

—

1 ,_ )

H
)
rhe

e

1P e metdELdd ARz A7E R

& A%, A%EA f7HE ALHPE FAARYL
#, ol& 19 5ol vhehulch

S

Wv\\‘-dz'

a2 5 ndAH AAAYA AgdaMd FrHE
Adatg(drtdst, 298es A, 2 us
/divy, 2 kV/divy)

- 158 -



AMA7E 2gALe v 9T F& HEIFSUE

3y 5o K<l uiel Zo), AgAMAA FAH A
gotge naudel 4 WAsdA H4e ALd  £gol © Aez Azac
£ 2o, gaxe AAd @48 #EF F g
on, At FAAE 7t AL Haxrog o [(Fazgd]
6ulAE gagons, 48E FHAY A W
71 FRE R AVNHR ¥ AF DA} (1] Aldo Amancio etc., “Reliability analyses and
T A9 Qlol F4ustzl FAdue] ma wAHN calculation for distribution transformers”,
8 ¢ F st IEEE T&D conference, pp.901~906, 1999

{2]. Linden W Pierce etc., “A thermal model for
optimized distribution and small power
transformer design”, IEEE T&D
conference, pp.925~929, 1999

[3]. S. Fujita, N. Hosokawa and Y. Shibuya,
"Experimental  Investigation of High

4.3 &

FolAE duAA FAULY] ZYBA
& W F, BE Yel=olMY AYHEF
& 24 -umsd 4B 2L BES AUTh

1) TaAMe 7 HelsoN 24 F3de] Ha Frequency Voltage Oscillation in
A A2 HesE Britgen Hz Transformer Windings”, IEEE Transactions
A7} Q7R e HapoE oz x4 on Power Delivery, Vol. 13, No. 4, pp.
d A "AZ eF wiAbmle] oJge wo} A 1201-1207, October 1998

A3 ZEA A M. $da9, F4EY7] 5L Al 43
il ‘6‘7}'EJ—’H AEd T4, 2001
2) 2 He=ddA FAE AAAAAZL o
TrAER e, 7 =gt nPAde Helst
MAe ZFFEFE v A alelE BAIY
F g UF #FFo A 4 ALGHIY
AAAL BZHA FUH

(3) BE He=oA ZAHE #A¥L 109 B Y
duldoz ENg A, ARG ngAA
o 7t WesdA ZHE AR RelE A
A A&A 9 zt A= 14_4 54)\12}2} re
Wyl FHEQ 29, #AA Sl @

4

~

AFAMAA P A
72 delsoA 248 A
2x7 AdHe ARe ,
Agel WaAEe A% wa AstkE Mt
o saAnY o 6u AE B

o

o

e

g

M
-
rE 3
rie

3

e
)
2
tifo
>
o
o

rir
ot }_"
> oo B

2

o L
A R o
r R o o >

e
o2 oo W

N g riu

ol L i
ofi M o
Ly

i

o

jad
tlo
pa)
2
i
x
o T
2
z2

- 159 -



