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Abstract: Partial discharge is the main reason and early stage of insulation failure in the switchgear, and accurate and effective
monitoring and analysis of the characteristic signals generated by partial discharge is the key to ensure the safe operation of the
equipment. In view of the environmental temperature and humidity factors that are ignored in the detection process by the widely
used ultrasonic and geoelectric wave detection methods, four typical insulation defect models are designed and fabricated, and the
partial discharge signals are measured and summarized under different temperature and humidity conditions, and the influence
characteristics of ambient temperature and humidity on the starting and extinguishing voltages of different types of partial discharge
and ultrasonic and geoelectric signals are studied. The results show that the ultrasonic signal of the needle plate defect and the
ground radio signal of the suspension defect are enhanced when the temperature increases, and the extinguishing voltage of the
needle plate defect and the initial extinguishing voltage of the surface, suspension and air gap defects decrease significantly when
the temperature is 40-60 °C. The increase of relative humidity will lead to the enhancement of ultrasonic signals and air-gap
discharge ground signals of surface defects, and the initial voltage of surface defects and the initial extinguishing voltage of

suspension defects will decrease significantly when the relative humidity is 60%-100%.
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Fig.1 Physical model of typical insulation of switchgear
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Fig. 2 Typical insulation of switchgear is a physical model

12 12 kV IFFRIERFBERRRERETET 6

ORI IS SRAB IR T~ 14 J53 080 AT S Bt e 0 26 15 E— 5 LSRN 12 KV PR AR AR ABL I - 1t 4T
[ CREREP

BT B OREARES . AR THES. 12KV IF5M . B BAR AR (DR 40 kHz). 3 HL A% S
HUE 5 REEACCRAEIIZR 1.25 MS/s). iBAETE MBI HIAE . BIBCRERE.

T T A AL e AR BN 12 KV T AR SERR TAR AR L 5.77 KV, B a2 3 S B i 1 5 T B0 T
71 2 PR o) 2 B KR R e, R P A T A R SO T B 2 SR o R S5 (KT SR AEAE [T S AL, g e
P A Jas WG T FE ISR BRI ARG 1], 35 A5 5 R AR SR EEAN [F) S 2R J53 3 J3C F I B 75 8 15 5 At L A5
5, BT E LA 3.

(c) BIFHRE




CJX2
-65 A
E?H%%Slg
B Rt
AC > ? =
R [ Y,

= 1 L | -

j]l] 7]11

#, . #

:; g SE

x wE | D

= B

B3 12 kV FFRAE R R ARIREE T &
Fig. 3 12 kV switchgear partial discharge test, temperature and humidity controllable platform
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Fig.4 Influence of temperature on partial discharge of four typical faults
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Fig. 5 Comparison of the effects of temperature changes on the characteristic voltages of different faults
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Fig. 6 The influence of temperature changes on the physical signals generated by different faults
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Influence of humidity on partial discharge of four typical faults
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Fig. 8 Comparison of the influence of humidity change on the voltage of different fault characteristics
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Fig. 9 The influence of humidity changes on the physical signals generated by different faults
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