$56%  H211:0007-0014 E BéE Vol.56,No.2:0007-0014
20204F2 A 16 H High Voltage Apparatus Feb. 16, 2020

DOI:10.13296/j.1001-1609.hva.2020.02.002

BRI AR T X GIS N ZFF IE M T B R

EmA?, FEFH, B M, EEE:, H 3
(1. PR T AR Ashbabe, 3 4300705 2. L ERESL P B 58 5 50802, 507 430074)

WE . GISELB R = AR L RIE , 2t f 51 A SF 8 R MMEL ST R, Sk FHBZ LA R
HOMK ST ARY M BIRE IR B I F TR MG LG E, AP IR T & B B
GIS N3RS AF M Hrait R, B2 T HBERAE AR L FREAZTH1100kV GIS A F w3
— B — ARG FREAEA  RIFET SFfe GISE B B £ T o9 s oL, 4R A L8 7R 09 4
1 SFe 70 3, BT & R IR SFo A A, e K-F T F . AR FRE GIS W3R BLIRE, £
SFek FAHPM ol b ARIBR LA F AR L T B it AR 43 T GISASR LS4, HHELERE
AR - 4R 8 FLIR AHE GIS W3R 44 KT X k& T B, AR 14.51 kV/mm 2] 9.92 kV/mm, A #& & F 69 ST, X KA
25 38 AR I A GIS MR LY KT 6970 R AR vk 3X — E A5 0 GIS A4kt P B T A & B &AL,
I SF AR ; ML Gds ik GISBL; T $YBBBs

Influence of Temperature Rise due to Rated-current Flowing Through Busbar on the
Internal Insulation Characteristics of GIS: A Simulation Study

WU Xixiu'?, CHENG Shimin'?, ZHOU Fan'?, WU Shipu®, FENG Yu’
(1. Schoolof Automation, Wuhan University of Technology, Wuhan 430070, China; 2. State Key Laboratory of Power Grid
Environmental Protection, Wuhan 430074, China)

Abstract: Temperature rise phenomena occurs when rated current flows through the busbar of GIS, which results in
SFs gas flowing and ultimately makes it distribute unevenly. The uneven SF; distribution greatly influences its break-
down characteristics, and may easily cause partial discharge in local uneven distribution area and then lead to insula-
tion faults. In this paper, an electromagnetic-temperature-flow multi-physical field coupling model considering eddy
effect, skin effect, and temperature rise effect of conductivity is established to analyze the flowing characteristics of
SFs in the 1 100 kV GIS. The results show that the higher the temperature rise, the thinner the SFs gas distribution
and the lower the insulation level of GIS. To quantitatively evaluate the internal insulation condition of GIS, the rela-
tionship between critical breakdown strength and SFs gas distribution is analyzed and the concept of insulation mar-
gin is defined. Subsequently, a mathematical model is set up to calculate the internal insulation margin of GIS. The
results show that the temperature rise due to current flowing through the busbar makes the internal insulation level of
GIS decrease dramatically from 14.51 kV/mm to 9.92 kV/mm, which implies that under this condition the GIS will
be easily broken-down if it surfers high voltage impulse such as lightning. It is concluded that that the influence of
this temperature rise on the internal insulation level of GIS cannot be ignored in insulation design of GIS.
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