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A Study on the Improvement of Voltage Measuring Method of
22.9 kV-y Distribution Lines
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Abstract

An objective of this study is to develop a voltage measuring device that uses a gas-filled switch
(GS) on 229 kV-y extra-high voltage distribution lines.

The voltage measuring device proposed in this paper is a kind of capacitive divider which consists
of a detecting electrode attached outside of the bushing of GS, an impedance matching circuit, and a
voltage buffer. It can be easily installed in an established GS without changing the structure.

For the calibration and application investigations, the voltage measuring device was set up in the
258 kV 400 A GS, and a step pulse generator having 5 ns rise time is used. As a result, it was found
that the frequency bandwidth of the voltage measuring device ranges from 1.35 Hz to about 13 MHz.
The error of voltage dividing ratioc which is evaluated by the commercial frequency voltage of 60 Hz
was less than 0.2 %.

In addition, voltage dividing ratio in the commercial frequency voltage and in a non-oscillating
impulse voltage were compared, and their deviation were less than 0.7 %.

[ =

AuEA7149 F43 289 AN 153
242 ARAEF}HOA), FAAEHFA), HEAE
(HA) $ A9 2E Bolsl #Estgd nat #edsre

* S Sist d7188 3 (Dept. of Electrical

= _/‘,: J] =]
Engineering, Korea Maritime University) = A3 qedelns Adel WA § - 7Y
<CHEQR : 19984 59 09> o we FAH &40 w2 €k ol et AYA



70 1734, $A4%

£o 2344 2 WA A4 2FNEA WA
Sao] d@ A7 FU- 952 w33 P2
gos, 1 FANE DAY BHHAA WAAF ol
Peg A% AR § 439 WH 309 ASNE

of Agd a7gm Y

WAAEL Rapdule] REd me g d29 ¥
719 Az F4o BRST, And P4 MEE ¥
ong AYZTHI )\]3,]1«4 oA GHE ¢ 95t = ol

A ASWe A - AFE N2 AN FEET,
ol FHE ol4F A% B H& T Ao
dol Besit dde 17158, FHE}E Thaid
A7)t ARse 7hE MddE £E AT WHdR
A o] 715& P ot WAAETHE AT
A AF AZdE obE Aol & Fol
o} 9 I;}(4],[5]

g4 da AgEx de WAdEs AdrlE SF
Nag QAR & 2PNV BT Y
F&o wet AFHH FEYLE TRE £ A% ¥
F wjAAEsel Hgd AEY st2FANANNE A
GAZ AoIN 1t HHE TUNE 1AY EA)
o A4 A& I Ed4E olgsn A 1
AY shadAsH el dHE 2HAE o8
AY 2L dAg FARFI} ofYgm, 2UAY
G A 7t2BAANAIY &4, FALE B
sol w& 549 As gl ﬂz}‘} OJ g
2ol d & vk WA WA
daiME 7t2ddAANg ndY Exﬂﬂ} Hl%ﬂ K
o2 HX¥ F e AGFAZAT st

ol EAFE AdsnA & TN WHdR
o AN ALEAA stadAAA7IY AR E o
£3 434 2P HFE ARSARAE THEHA
o, 4&Fo5 AP ohd A=Y HEE 2
2.44%8 £ Y2 AZAZ3 NZA4L3N2E A
AR ed, A5 Aviste 9adz BEYH
MAdste] S5 Fae 549 AG5EEA
ddd. Aoz ARd AFFEEA= 2568 kV
400 A F4& 7t2ddAANGA 453 84 &
A=A

E79 BANZ N FARANAIE o] 3k )

ARYE 247 A% ALASY WAE 29 19
JEIRT 99§34 FUA1Z 2R
pqoz day 1AY BAG R4 ERd Ad
2243 Aojol e AWEF G FEAI3

teddAAs] A EAde EREAETF G2
SOEERE R

B zaszdM EFAAET G AN 72, 2
£439 HAA, 2§ Fol W @A 2
de desl A7) We et =@ 2 ATl

Bushing
Wﬂf\.‘
nv) LR ”‘I"k

2% 1 7h2E A AgSAde
Fig. 1. Principle of voltage measuring in a gas-
filled switch.

;‘LJ,]. ZJ_/;:Z]-z]_,] TZ
Fig. 2. Construction of the detecting electrode and

a¥ 2 HAE%

the connector

— 204 —



229 kV-y B2 ALAF

T 7z Ren, FEdS3 A2 5
&0l & AEHFd BNCE dAaqith 329 ¥
2 IANG AFAYLE B A7oA ARE $59%
T2 HEZA el dAgezA stad AR 7)o
Ao HEAHE FAAIL BN HSFAM Ao
2 Wgd ¢ I3 g45g JrgsArnt
ol & UPg ol fste] A2EAMNHAIAAN 3
A =A% vHEY AREHY 712 2E A
d a9 3% 2ok A2EAAAN Y FEASAN A
A2 2L A} BEF F, A AAFAA
ANzAgols EA4YIE2 50 Q9 FEAERG
58A/U)S AHg3tged, FEAolEY HA4Foz
2 vehte A3 458 AAS s §54
E4 99d2d 22 50 Qo AFAY R
3 RE ARsag

-

r

o
ox e ob
o 2

e
N

HV Co,nductor

% Cr
Vs | [Rm , BG58AU
I_D{E:)—I \
Crp Vi
1 ax/

29 3 AASAHRe 7R 74
Fig. 3. Basic construction of a voltage measuring
circuit

a9 39 2N 2guE QPN FAs 4
2o et AN, 4EFAF BARYT 2 A
3 gl BeH U & 4 ()3 Rk

fes

iy

(Ci+C+C.+C)
Ch

U/=
Qo M2 EgHl U,

(Cy+C) - (Ru+R)

U= (C,<R)

(2)

3 3ol @k AA AHgel SlolA G 5~15 nfFERE
2 GLGoH, Fa5 tigd Aol U,= U 7t
Holof stz2 4 ()# 4 (2)2 ¥H

AL A2EE gdstdd. o

U A 28 d+ 71

R, xCy=R,x(Ci+C,.) (3)
b ddh 28 4 Q)X AZAF AclEe Helst
#e B%E, C.€C,+C0122 C,= C/o} BT}
olgh o] AYZAAAY vl HH LT o
geAez 4 For dgda Behurt 93¢
e dodd A4S A& Fo] YAl &k 1
DE HEAFY AR dF Fi+ 549 F
7bb st B dtelMe FA% sksel A& H
EE3 o ZAY 271 AIAAARS dd ZHEF
9 Fhg EA4S 5~13 MHze] gddx 272 &
Aate] 29 49 Jehgch sEES 39 600 kHz
P AL FAE ZLE e o, dEA
® 8 MHz7HA A9 ¥gsta ggten, & d7dA
471712 85 7@ ¥99 13 MHz7HA] BAHEF
9 ¥3E 57 %2 dehd 439 dAAsEE AF
BY 2R3 BHE
Fuog 7t AAEohd, AFge 1F5 49
AqrMe B¢ oxE 57 ¥ AxE A JEY F
Koy, A2HTY HHEFL orld yEE M4
AAEF vd sl 7] AEe 24wl 2%
44 ZA 4 Fojth
3, AgZAHIRY Fogr FHL AYAEE A
719 48 gddzd wet gdAnz AGEAsR
g ALBEE A Aolol A AdsHFYol 24
slofop gt

Z23¢ HHdLe] AASAYelMg 2L AN 7}
2HANAZA(GIS)E ol &8 IANAHA FHzAtate]

&g

i

rir

.._ ot
[e) o

o
w

(=)
-3

o
(=2}

Normalized capacitance
o
o

10 10 10° 10 10 10
Frequency [Hz]

dAgge Fh5 54
characteristics  of

a9 4. HAEH=
Fig. 4. Frequency
materials for the detecting electrode

insulation

- 295 ~



72 234, $4%

rE op
2
S
k1
o
2
bu
|
kU
I
2
e
oxl
n
)
p:ic3
3}
2
o
o

2718 M EARAY U2 BEUH ST A
o W MANEY AGEPRAE BEY

NERSS A% RIS ARE 4 Yt
AY TR AEASER e 29 Audar

a789. A€ vg gol z

e
>,
a1y

—

rl

e A3e FE4S,
Az AgAolL, 854 A7e F&Fd dodx 4
Fo| olFoA™ & 4 m o9 & Ae d39
gF9lol Afol shsstng, Y 59 Zo] =& T
At FdY goda Agize v FAe
Aoz Aedsoaty H4d dEe 4Y ¢yd
27 10 MQ9 & @22 dFsly, £9 dudas
50 oz VA 4AY FtuH(LH33)E B35t #

JE o

vAd dEn: AYBE
2asl 3e A4Sl 7)

B

Z9t a2z &
719 48 goh s

T3 doh

Bushing -, Electrode

AP

a9y 5 HYEFPAY 74
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