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A study on a high—-voltage measuring system using bushing—-type capacitor
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(Moon-Sung Kang - Hyoung-Kwan Sim - Choong-Hyun Yoo)

Abstract - An improved, accurate and reliable high-voltage measuring system utilizing a bushing-type capacitor is
proposed in this study. This system measures voltages and phase angles of three-phase 22.9 kV power distribution lines
and provides enough current to charge a battery for a motor-driven load switch and to operate the measuring and
communication circuits for the distribution automation. For reliability, epoxy resin was used as the dielectric material of
the bushing-type capacitor since the dielectric strength of epoxy resin is very stable over the wide range of
temperature. Capacitances were investigated and found to be stable over the wide range of temperature and applied
voltage, and the results indicate that the proposed measurement system is very reliable.
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Fig. 2 A cross—sectional view of a bushing-type capacitor

£33 Maxwell S/WE Al&glqd A5 ZgRe] Heo u
E AAHFT ABEHAS EMJOE% TR nAA GPRE
oMol Ry sbed W dARFRAL ARSI
AT 1% 34 By uieh Zo] Y& HF e YIHR-E H
Az ¢ Beols Asbdtel 22.9[4V1/V3xV2 =
187[kVIald AR A el 18 x 10° V/molx, 39 49
gol )M YURE FUYYR 1 w@ wRgzo
NEANEE HAZT B ASos HyAAgo 12 x 10°
V/me|th ¥ ATeNA ALEF oAl $e] AT
H2e 20 x 10° V/molE=2 1¢ 3 % 29 49 ¥ ¥y BT

deda e weitel glou %8
e gurt v 41t

nHH 1" 49}

N

2 0N AETR A

748 ANANEE o8
ok ool AlFE AFY AMMNEYG JE2 AL AAH
E d7sd A4 Bt KFAHEE sRed, 5 AN
Bl Alolo Wighr & WA AoHRAHE FAHSAT

DAY AEFEA L 29 b% 2

o) Agte AFAEH ArtHEE AYE A oF
@& olgTond NNz AYYRE A5Y F A=
= By
v( D+ oD+ vlt)y=e(d)
v = <& - vk )
el =vlD - (l+—§L) + oD

h



VU PWRE 48A% S¥ 19995 58

o,
e(f) = A24%, v() = ZYARAH ¢
oA = ALAANE F&

cp=L¥AANE &2, ¢, = AYANRNH &F.

a3 A%

5 X_10® V/m
2xie® wm

8 X 10® v/m

11 X 10% w/m
[ F 14 X 10% v/m
17X 10% Wm
18 X 10° V/m(Max)
!
/

28 3 205 MIYckel J|stetx sefol e

HAZE=
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Fig. 4 Electric field distribution at the edge of the
outer electrode depending on geometrical
shape
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Table 1 Voltage-dividing ratios and FND-displayed
voltages depending on applied volatges
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3213 || 3659 | 8614 42.48 194 60.38

336.1 | 381.2 | 8.990 42.40 20.2 60.10
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