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Comparative Study of Partial Discharge Detection Technologies Based on the
Switchgear Defect Models

ZHAO Changwei, DING Guocheng, YANG Wei, YANG Haitao, CHENG Dengfeng, LI Binbin
(State Grid Anhui Electric Power Company, Electric Power Research Institude, Hefei 230022, China)

Abstract: At present, the methods for detecting partial discharge (PD) in switchgear include such as acoustic emis-
sion(AE) method,ultra high frequency(UHF) method , transient earth voltage(TEV ) method and high-frequency cur-
rent method. However, comparative analyses on their sensitivity and locating effect are not enough. In this study, a re-
al switchgear was taken as the partial discharge test platform,and three kinds of insulation defect models were estab-
lished. The switchgear was applied different voltages, and the discharge quantity of these defect models was mea-
sured by the above four different methods. Comparison among the measurements indicates that AE method is the best
in sensitivity, TEV method obtains the largest amplitude of PD signal, and the four methods have varying degrees of
locating effect on partial discharge. It is concluded that the union of AE and TEV methods can achieve the most effec-
tive measurement of partial discharge in the switchgear with high background noise.
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Fig. 1 Structure of HFCT sensor
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Fig. 2 Principle of TEV in PD detection
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Fig. 4 Circuit connection of the experiment equipment
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Fig. 5 Installation position of different
sensors in switchgear
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Table 1 Parameter of sensors used in this experiment
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Table 2 PD under different voltages in point-plate model
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Fig. 6 Curves of different signals following voltage

(Point-plate model)
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Table 3 Comparison among different detecting locations

24 Kl

HLR/AV 112

JRHC R B /pC 1000
UHF 4838 150 s 08 (i /mV 50
UHF {4835 2 5 s IR (i /m vV 40
UHF {885 3 50 & I8 i /mV 50
HFCT 41888 15 35 i (E/mV 40
HFCT f£/848% 2 5 i i B /m V 40
HFCT & /845 350 S s E/mV 37
TEV RIS 1500 25 g E/dB 33
TEV &S 2 551 14 iR {E/dB 32
AEARIERAR 1500 55 R {E/dB 17
AE AL RS 2500 5 i {E/dB 15

PEAT— RPN T I EAE I % 2 A SR TR A N )
1R IR AR SRS , 7T LA 2 B 7 19 A [l 1% s 5
ST L BT TSR I A1 1 S

{EL, REZE M IN 5302, i B AR M 3
400 50
—o— UHFII# {8
> —o— HFCTHEH
E 300} —— EIEE 40 o
o —— [EVIHEH =
= =
g i o 30 5
ﬂg 200 r:. ﬂ;
2 4
Ffd’?:—':—:ﬂ;-zﬁgz-’-"" =
0 ; : 10
800 1200 1600 2000

EERVE R Gikv e
B7 ERB[BEFEMLE THMKER
Fig. 7 Test results of sensors in different locations
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