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Field Utilization Factor of Rod-Plane Gap Electrode in Transformer Oil Insulation

8UNT WneNdUNS afng IR waadan aani

#1973 AINIIN NN ARIEAAINIINANERNT NUANLADALN SR LTE

1@ 200 AUWRIRA-WATWIEN FTYLT sl 12110

N9 0-2577-1028 sia 452 Tn9417 0-2577-1023 E-mail: thanakorn@eau.ac.th*

UNAREa

LNAL I AU AN T LATIZ N AN
uwnamasaun lnflresdidninsasiadanewian-
svuny luauautinTundieutas fisvazunt 1-3
faawns adnlnsatlanguvandildlunmageyud
3N 30, 60, 90, 120 Uaz 150 BIF1 AINAIAL 111
nInagauniALIasulnNANusnA1Ifae LR
FUINTTUARALAINNIATIIU IEC  60060-1, IEC
60060-2 N3ZUIUNINAFDLAUIULNAIANK
WM U IEC 60156  wazldlusunsulnludaa
WUAlUN9ANa89ANIATEAALN IWHNg9gn
srpdngaianingnuniziinusnanail Tnaiinanns
FiasziAunarefaud iy fail 31anTman
Uaeuvauiidautieandiviominiu 00 eedn i
sraizuntl 1-3 Ragums  ArunAmasaunlWdng
ANU9zNIe 0.64-0.72 TR LAAIDNANTILE
aunalrifuuslladanege dwiu siinlnsad
NNUA18unaNNINNgn 90 @9An luszezunyl 1-3
Aaawms  AwiawmesauinWinazAtdseunn
0.68-0.87 lnsugmaneansrozauin nfluuyls

adnanalantes Tunannanyuaesdianingg

o

dld v a [ N o
NRANEULINAALNALIZUIL NARINNITILATIZY
A

runrain ll 1 lunnseanuuudanauouduiy

o

gunsallinusegendansuzaun i dunuls

asnanagalaetnamunzassiellluewnan
AEIATY ; aunu i, awnInWduoyla

asnanegy, ulamasaun i, ausuindumnile

wilag
Abstract

This paper presents the field utilization
factor analysis results of rod-plane gap

electrode at 1-3 millimeters gap distance in
transformer oil insulation. The rod electrodes
used in the experiments have the setting angles
of 30, 60, 90, 120 and 150 degrees respectively.
The experiments use AC high voltage test
according IEC 60060-1, IEC 60060-2 and IEC
60156 standards. The maximum value of electric
field strength between electrodes when
breakdown occurs is simulated by finite element
method program. The analysis results of field
utilization factor exhibit thus: for electrodes
angle less than or equal to 90 degrees at 1-3

millimeters gap distance the field utilization



factors are between 0.64-0.72 that shows the
highly nonuniform field, for electrodes angle
more than 90 degrees at 1-3 millimeters gap
distance the field utilization factors are between
0.68-0.87 that shows the slight nonuniform field
that is the effect of the electrodes angle is nearly
a plane. This analysis results can be utilized to
design the insulator material of high voltage
electric equipment that has highly nonuniform
in the

field characteristic more adequately

future.

Keyword : electric field, highly nonuniform field,

field utilization factor, transformer insulation
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