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Fig.1 Comprehensive experimental platform of
220 kV GIS disconnector
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Fig.2 Different contact states of GIS disconnector
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Fig.3 Flow chart of GIS disconnector
multi-parameter detection

1.2 ZZEFSHNUIRER
IHTEREIE LB, 2 S RAE SR R T
S ANV 18 S ek« ATLBRIBE 7 A 220 75X
28 51 R e KO 50% , 1L i3 A AT
AE 2 B W] SRR, (HLER S B X g A A
SR mE/N o RSO E ARSI S R E



2 HEHEAR 222

55 LUSGER P S 5 ) B R I AR B S T O I I
07 = A S B e A I i A P e A o 4 % T
o Bt 3] GIS MBI 3 R iR AT PR3
fa W R TS R g i in i 4 s, Hor A
4(a) W RN B o E I ¢ =9.8 m/s”; &
4(c) AR D Sy 1 /o K ETH , -1 Rk Kk
HETCHE, .
2

o AR
201 & Fm R B B t

“I1 1§

300 600 900 1200
RS/ A
(a) IRBE S IRESIT
4 M A
w Pl R T
o PR R
3} A EEFMAR
O
@ 2
Jui
1r 'y
Lo
300 600 900 1200
FLLAEZ /A
(b) FFGEt
= il BT
1} e AR A a)
A FEFR AN R
JHCH
QO fmmmmm
ENICE
ST B B U O B B

0 2.() 4.0 6.0 8‘0 160 1‘20 1210 1.60 léO
AR /kV
(o) mmstit
4 GISREBAXZSEVRNERSEIT
Fig.4 Statistics of GIS disconnector
multi-parameter detection results
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Fig.5 Typical spectrum of disconnector partial discharge
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Table 2 Correspondence between comprehensive
health index and equipment status
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Table 3 Correlation coefficient of contact failure
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Table 4 Correspondence between vibration
signal and health index H,
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Table 5 Relative temperature difference
of contact failure
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Table 6 Correspondence between temperature
signal and health index H,
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Table 7 Correspondence between ultrasonic
signal and health index H,
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Condition assessment method of GIS disconnector based on vibration-

thermal-electrical multi-parameter signal characteristics
ZHOU Xiu', WU Xutao', TIAN Tian', BAI Jin', ZHANG Zhaoyu®, LI Junhao
(1. State Grid Ningxia Electric Power Co.,Ltd. Electric Power Research Institute, Yinchuan 750001, China;

2. Xi’an Jiaotong University (State Key Laboratory of Electrical Insulation and Power Equipment) ,Xi’an 710049, China)
Abstract : The disconnector fault in gas insulated switchgear ( GIS) is commonly caused by the combined effects of mechanical,
thermal , and electrical factors. Throughout the progression from defect development to a severe fault, various signals, including
abnormal vibration, temperature changes, and partial discharge, are generated. The simultaneous measurement and analysis of
multi-parameter information pertaining to the GIS disconnector are crucial for accurately determining its operating condition.
This study focuses on simulating typical defects in a 220 kV GIS disconnector to investigate the evolution patterns of vibration
signals , temperature variations ,and partial discharge signals under different contact states. The aim is to establish the correlation
between these signals and the condition of the GIS disconnector. Additionally, the study proposes a comprehensive evaluation
method for GIS disconnector by incorporating the health index theory and an improved analytic hierarchy process. The proposed
method is subsequently applied to practical GIS, demonstrating consistency between the identified fault and the analysis results
obtained through the multi-parameter comprehensive evaluation approach. Overall, this research introduces a highly feasible
new method for the detection of GIS disconnector conditions.

Keywords : gas insulated switchgear ( GIS) ; disconnector; vibration signal ; temperature variation ; partial discharge ; health in-

dex ;improved analytic hierarchy process

(%4 A&BL)



