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Research on high voltage electroscope based on vibration
capacitance sensing technology

Gu Liang, Hao Hongkai, Chen Xingang, Liu Xiaoguang, Zhao Aqin, Liu Huan
( Chongqing University of Technology, Chongqing 400054, China)

Abstract; With the rapid development of power grid developing, high-voltage electroscopes have higher requirement. This
paper proposes an electroscope method for non-contact high-voltage vibrating capacitance, which uses a vibrating capacitor
electroscope probe to perform power inspection on the transmission line. The Maxwell is used to establish the model and
calculate the electric field to study the feasibility of vibrating capacitance sensor technology for high-voltage testing . The
vibrating capacitor plate can detect the electric field of the charged device when the vibrating capacitor electroscope is
placed in a high voltage electric field environment. The research results show that the method based on vibration capaci-
tance sensing technology can detect the electrification state of transmission line under high-voltage electromagnetic environ-
ment, and has the advantages of good stability, high sensitivity and can be applied both AC and DC.
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Fig.2 Structure diagram of electroscope probe
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Tab.1 Wire parameters
SR I E A/ mm Y %)/ mm
JKLGY50/8 9.1 3.4
LGJ70/10 11.4 -
JL/LB1A630/45 33.6 -
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Fig.3 3D electric field simulation model
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Fig.4 Electric field and potential distribution

of vibrating capacitor
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Tab.2 Potential values at different electrode distances

A ] SE AR R HLv 2
/mm fifE/kV fifti/kV /V

5 13.89 13.86 33.34

6 13.89 13.85 38.14

7 13.89 13. 84 43.80

8 13.89 13. 84 49.35
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Fig.5 Waveform diagram of potential difference

between plates of vibrating capacitor
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Tab.3 Influence of electroscope distance
on plate potential
TREF S PIRAR AT HE S mm PR AR [E]EE 7 mm
TRHEES/mm A (3 22/ V I (37 22/ V
0 41.83 56.35
50 32.34 43.80
100 32.03 42.58
150 30.92 41.91
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Tab.4 Influence of plate radius on potential values
Bt A2 MR AL S mm MR AL 7 mm
/mm LRV IS HL A7 N L2 22/ V
10 29.08 39.59
15 32.34 43.80
20 36.91 49.39

5546/ =g NG RO G DR Sy SN TR AY SN

L T IO R V=S VA N S = R/
&S
" 4rkd (8)

e G S AR XS AR d S ARz 8] Y
FRES sk i 18 PRt B4R 2l M 25 56 FEL 45 1 P
PRARAHXT B o PRI, R Y~ A2 B, Al ) L A
Lin YNSRIV ST T R N2 TN R A
PR, /NP AR AR R OR BT 0 vl 282 o, T LA
ROHLT A E R,

4 TR EREBEEAMSHT

T, 377 0 e 400 4R Bl f 2 O i BT R B AL
Ko MEHRBSSSELRBIHABRKYAR, &
S L 7 A P P B A5 i 5 3502 (R H S A AR FRE O
Yy ABAEEL T 370 0 50 v 5 v v R AR
T 0% n] AN BUOph 2 R T LI 3 ] AR R
MR FIWT . A AL R 0T, = A i
Ly e R A S TR SZ 0T

N T WP TR AL R AR SE | B T
I F R R P PSS T LGI70/10 5237 10 kV {4k
1 JL/LB1A630/45 Fii 160 kV f& 54k 5 f 25 9
MBI . BRI E SENR 1, H A S5

— 129 —



¥£56% F28
2019 £11 H25 H

¢ @ 5

Electrical Measurement & Instrumentation

Vol. 56 No.22
Nov. 25,2019

L A

BCEAT 50 SR AT 5 AR Z [ EE B 50 mm  Hy
PR H 15 mm, PEE PIARAAR F]EE S mm [RFF
7 mm BT E, SSR IR B D A AR RKAs AT AR
LT o
A5 R/HARLY TR
Tab.5 Plate potential values under AC and
DC electric fields

PR AR B HE 5 mm PR AR EIEE 7 mm
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i 32/ V B AL fiz/V
LGJ70/10 32.31 43.79
JL/LB1A630/45 364.57 493.84
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