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Analysis of Loop Current and Temperature Rise of GIS Shell of £200 KV converter Station

Based on Field-circuit Coupling

MAO Xintong®, WU Wei*, CHEN Songtao?, ZHANG Xianmeng?, ZHAO Huilong', WU Leyang®, LIU Fanghan®, DONG Tianyu®

(1. Construction Branch, State Grid Jiangsu Electric Power Co., Ltd., Nanjing 210003, China; 2. State Grid Jiangsu Electric Power

Co., Ltd., Nanjing 210003, China; 3. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
Abstract: Gas Insulated Switchgear (GIS) is essential in high-voltage power transmission, but it can generate circulating currents that
cause equipment heating. This heating can accelerate insulation aging and damage critical measurement and protection devices,
posing a risk to power grid integrity. A study focused on GIS at a £200 kV converter station has provided insights into these issues.
The research introduced the GIS structure and analyzed the generation of shell-induced voltage and circulating currents. It developed
field-path coupling and multiphysics field coupling models to understand the principles of electromagnetic and electrostatic
induction, tracing the paths of circulating currents under various operating conditions and contact resistances. The study's conclusions
are significant. The models' accuracy and reliability were verified against field test results. It was found that increasing busbars and
grounding points can reduce induced voltage and circulating current, thereby reducing equipment heating. This finding provides
practical guidance for grounding point selection in future projects and offers a theoretical basis for GIS design and operation. It
enhances the safety and stability of high-voltage direct current (HVDC) transmission systems, contributing to the advancement of
power transmission technology for more reliable and efficient energy distribution..
Key words: multi-physical field coupling; DC transmission; GIS; loop current analysis; induced voltage; equipment temperature

rise; temperature field simulation; finite element analysis
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Table 2 GIS shell circulation simulation results
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TIA F&/mm TIA
AB  0.314 9(£-33.62°) 2322.85
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BC 0.3184(~-15352°)  2523.90
AB  0.356 9(£-33.61°) 2882.43
3400 100x20
BC 0.3608(£-15352°)  3121.90
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diameter conditions
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Table 3 Comparison of simulated and measured
values of the circulating flow

5T B HHERUAK i CHE o S AR
A /mm TIA TIA 2%
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Table 4 Comparison of temperature rise simulation and

measured values

) iAW AR &t

HHERAS R /mm
H/eC iRk/°C Z1% IK
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