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3D FEM Computation of Magnetic Field of Heavy
Current Transformer with Shielding Coils

QU Kai-feng', ZHAO Wei', JIANG Bo?, HUANG Song-ling', ZHANG Hao', YANG Peng'

(1. State Key Lab of Power Systems, Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;
2. Sichuan Electric Power Test & Research Institute, Chengdu 610072, China)

Abstract: In the design of heavy current transformer, equivalent test is widely conducted to optimize the turns and
connections of shielding coils. However, this method is not so accurate, and is of high cost and long period for research.
Therefore, a 3D FEM (finite element method) computation of magnetic field for heavy current transformer is presented in this
paper. The A-@ method, which is based on magnetic vector potential and electric scalar potential, is adopted to compute the
magnetic fields. And the indirect field-circuit coupling approach is used to consider the effect of external circuits. Considering
the interference of stray flux from adjacent bus-bar, the maximal magnetic flux density in iron core and the currents in
shielding coils are computed, and their variation with position are determined as well. Consistency of the simulation and
theoretical results demonstrates that 3D FEM could be used to compute the magnetic field of heavy current transformer,
thereby to replace the high-cost equivalent test.

Key words: heavy current transformer; shielding coils; stray flux; 3D FEM; field-circuit coupling
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