> o oo o
F62 i 61:0032-0038 %L@ @ & Vol.62,No.6:0032-0038
20264F6 F1 16 H High Voltage Apparatus Jun. 16, 2026

DOI:10.13296/j.1001-1609.hva.2026.06.004 é RS S A %

80 kA 57 B #[E T4 = JE GIS RARBM B A TS 5
£5 1 SR XU BE 53 A

EY, B 3k, EER, kM, EZ2W, & o, IEXK
(P E BT B A B F], dbat 100192)

T

BE: MAS M R &sE S AR ER G, AR B RKFMZ I K, 331100 kV/63 kA GIS EILA % & &
2 B 1511100 kV/80 kA & &, f e AR dt W iR be ik Ak 32 18 T £ Z a9 %K. B AT, 45 AF £ 2l ad 3R
RIS E A, R, PR T4 & & GIS KIS M B, K % R A BAL T F oy RAT A4S A2 S A 4/ R e —
NABA R ERAE R s, Z P T HAL T F- 46 7 X, MR B T4 3 R GIS & IRE L i 5 44
K AR ¥ RIFWT, 4T adit, SO 2 T Mayr-Schwarz W JRAE R, 3% 1B T # 8 #— 71 20 69 GIS MRIR AL B 7 1%
ik, HATiRAE TR M AT T IIE . 53X % BARM 3B 4E32 £ 20T 1%, 2 T3 B33 1E 5 R R 2 A3
MR A AE G THEMN, #t—F A TFHIE 5k, 280 kA 485% #1100 kV/63 kA GISH XA F W%
IR BT 47, RAERA,80 kA BB IAF L 03 s 4], AL F AR TS T4 2.71 MPa, #id i #H L A
F UK KR A A 1.95 MPa, ok i if 28 40 T 5L, EBUT R o B L M RAL 3G R AR RS
Fib, FEFR T A RE O RSB AR50 254 GIS B ARG IR IR AR AR AL 20 39 15 2 mh

LR BB R GIS; MR MRIRZ R 74 ; 25 M) 2 2R e o7

Assessment of Internal Arcing Effects and Structural Failure Risk Analysis of UHV GIS
Under 80 kA Short-circuit Fault
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(China Electric Power Research Institute , Beijing 100192, China)

Abstract: As the grid load and the degree of interconnection between substations increase , the short circuit current
level rises accordingly, driving the development of 1 100 kV/63 kA GIS toward 1 100 kV/80 kA based on existing
equipment, which places higher demand on the arc ablation resistance performance of the enclosure. Currently , this
performance is mainly evaluated through internal fault arc tests. However, due to the difficulty of conducting tests
on UHV GIS, most assessments are performed by using numercial calculations. Nevertheless, numerical methods
struggle to capture the combined effects of thermal-mechanical coupling. Furthermore, due to the limitations of nu-
mercial assessment methods, the evolution of arcing effects and the risk of structural failure in UHV GIS equipment
under extreme fault conditions remain unclear. To address the issue, in this paper the GIS arcing effect assessment
method considering thermal-mechanical effect is proposed on the basis of Mayr-Schwarz arc model and the assess-
ment reliability is verified. Compared with the test result, the assessment error rate is less than 1%, indicating that
the proposed assessment method and the selection of empirical parameters possess high reliability. Furthermore ,
based on the proposed method, the internal arcing effects of 1 100 kV/63 kA GIS busbar compartment at 80 kA short
circuit fault is analyzed. The assessment result shows that in case of 80 kA short circuit current for 0.3 s, the maxi-
mum pressure in the gas compartment can be up to 2.71 MPa, exceeding the enclosure maximum allowable pressure
of 1.95 MPa of the busbar compartment enclosure , and the enclosure will be cracked from the weld seam. Such mea-
sures as optimization of thickness and internal diameter of enclosure as well as addition of pressure relief device are

suggested. The relevant work can provide a necessary theoretical basis of arcing resistance performance of three-

rfe B #3:2025-12-12; &8 B #3:2026-02-20
EETB : B R WA R /8l H AR5 45 0 H (SGZB0000TGJS2500985)
Project Supported by Technology Service Project of SGCC(SGZB0000TGJS2500985).



RS 57

PN, 1 L, AR, 25 80 kARHEHIRE TR IR GIS RIS A S 2 R AR A +33-

phase independent encapsulated GIS at different voltage levels.
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