7 b o
55624 %5 511:0021-0032 %&@Q 4 Vol.62,No.5:0021-0032
20264E5 H 16 H High Voltage Apparatus May 16, 2026

DOI:10.13296/j.1001-1609.hva.2026.05.003

AEIEMERME TREESZASHEBAA—IRINZIHES
HEERS D

I, E2E@, REXL, BEE, HiEm

(MRS TR S A shfb2a0E, a4 350108)

HE . A% 45 % (gas insulated switchgear, GIS)#& ) 722 A T A R% ¥, L A3 f k2 LI b A 3%
ol R AL AL R FH S KL, B K ILAUARICE I ) B £ A 3 GIS KA -FARE/T A £ 22 &
Lo AR BI AN HFIEL NI ARAMF LR Z M AT R £ R, P S T %85 (F) 3Eens)
(F,) 32F iR B (F) SR ERE(F)A A8 T a9 GIS b—A—4 4 $ M B 945 0 H A8+ AR |8
LR Fe b S B AR B K A BARBR S BB A B AR A BATAE )R L Ao 2 M) i it
REVERTGIRE T ORI 4 B I sh 4k, AL GISIKETF & FERRSEBKE T R R—KIRE, R
FHit FAL L AR £ 4L T.5% A W Aeik T AL AR £ 4 11.2% A W B83E T 2 55 SE AL A fo fil S5
SRS, EREN REERBE TN TR E S A E S, SRR RN kR R 5, A Ak
R 2 B F) 5 A e AR E 45 45 M) 7 7 1 B Sh R 9 AR BN A SR AR B K S TF ) TALME AR A &
WM ERRRNRIA TR AN R, P ASAE TR FRNE T 0 CISHARK EL B 77 xR4T 23k
1RIE

KRR ARG IX S ARG FUAH BT R

Numerical Modeling and Analysis of Thermal-vibration Multi-field Coupling of GIS Under
Different Contact Defects

WANG Yangcheng, GUAN Xiangyu, ZHAO Junyi, LIAO Jingwen, CHEN Zhipeng
(School of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China)

Abstract: Gas insulated switchgear (GIS)is widely used in power system. The contacts inside the GIS are the key
parts to achieve electrical connection and , however, also the parts prone to frequent accident. It is therefore of great
significance to find mechanical faults in time and judge the types of faults for maintaining the long-term and stable
operation of GIS. In order to explore the corresponding relationship between the external temperature rise and vibra-
tion characteristics and the type pf the internal contact fault, in this paper a electro-thermal -structural multi-physi-
cal field coupling numerical calculation model of GIS under such four defects as spring missing (F,) , bolt looseness
(F,), weak spring contact (F;) and and insufficient docking depth (F,) is set up. The heating power and transient
electrodynamic force are obtained by the calculation of eddy current field and transient electromagnetic field,
which are uesd as the load to transmit to the temperature field and structural field, thereby calculating the tempera-
ture rise characteristics and vibration characteristics under different defect states. The thermal-vibration test under
different defect conditions is carried out on a GIS test platform. The error between the calculated value and the mea-
sured value of the temperature rise is within 7.5% , and the error between the calculated value of acceleration and
the measured value is within 11.2% , which verifies the rationality of setting up numerical model and the contact

equivalence. The results show that temperature distribution of the enclosure has difference under different contact
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defects. The temperature rise of the contact is the highest in case of insufficient docking deptgh. The contact defects

will change the vibration characteristics of the enclosure from such two aspects as distribution of electrodynamic

force and mechanical connection structure. In case of missing bolts, the fundamental frequency vibration amplitude

of the enclosure decreases obviously. The contents in this paper provides a theoretical basis for mechanical fault di-

agnosis method of GIS based on temperature rise and vibration signal.
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Fig. 4 Current density distribution of GIS conductor(6 000 A)
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Fig. 6 GIS conductive rod temperature field distribution
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Fig. 10 Acceleration cloud image of different defects under 6 000 A current
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Fig. 12 Vibration acceleration waveform of shell under test and simulation
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Table 4 Temperature rise and vibration characteristics of

GIS shell under different defects
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