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Analysis and Optimization of Electrodynamic Force of Grounding Loop Based on Ansys
Finite Element Method

GOU Guoying, YANG Jiaolong, LUO Changlu, SU Ge, LI Songlei
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Abstract: High voltage circuit breaker occupies an important position in the grid,the safety of which is essential.
The peak of short-circuit current on the conductors and cases of GIS reaches up to 171 kA when high voltage
circuit breaker meets short-circuit fault,which puts forward higher requirements to the thermal stability and
dynamic stability of GIS. However, difficulty exists when theoretical calculation is conducted for thermal and
dynamic stability because of the complexity of spatial structure. Electromagnetic-structure coupling analysis for
grounding loop used in miniaturized 550 kV GIS has been conducted in this paper based on Ansys 16.1.The
distribution of current density and magnetic flux density has been obtained through electromagnetic field. And the
contour of electric power density in all parts is given,which is imported into structure field to check the strength of
diversion row in grounding loop. And the structure optimization of diversion row has been realized. The program of
design optimization is proposed through the analysis of simulation results of different structures,which provides a
theoretical basis for the structural design of grounding loop in high voltage GIS.
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Fig. 1 Finite element model and the real body
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Fig. 2 Schematic diagram of current loop
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Fig. 3 Chart of meshing in finite element model
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Fig. 4 Distribution of magnetic flux density
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Exparting Volume Force Density Without Scaling...
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Fig. 5 Stress density distribution of diversion row
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Fig. 6 Comparison of the results
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Fig. 7 Optimized layout
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Fig. 8 Stress density distribution of diversion row
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Fig. 9 Distribution of magnetic flux density
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