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Parallel Computation for Finite Element Method in Dynamic Characteristics of
AC Contactor Based on Transmission Line Method
YANG Wenying, PAN Yuhang”, BAO Jiaxuan

(Institute of Reliability in Electrical Apparatus and Electronics, Harbin Institute of

Technology, Harbin 150001, Heilongjiang Province, China)

ABSTRACT: The evaluation of dynamic characteristics is
crucial for the reliability and optimal design of AC contactors,
and the combination of digital prototype models and
experimental measurements provides a novel approach to
evaluating dynamic characteristics. However, the existing
commercial finite element software has many problems, such
as long time consumption and poor convergence when solving
the digital prototype model. In response, a parallel finite
element computation method for the dynamic characteristics of
AC contactors based on the transmission line method (TLM) is
presented in this paper to realize the accelerated solution of the
dynamic characteristics of AC contactors. The method first
utilizes the finite element method (FEM) and field-circuit
coupling to establish a digital prototype model of
electromagnetic-force coupling of AC contactors. Then, the
triangular elements of the FEM model are equivalent to circuit
models and transmission line models based on the TLM, and
this method effectively decouples the nonlinear problems into
linear networks and nonlinear networks. The nonlinear
networks are equivalent to multiple independent circuits,
allowing massively parallel computation of elements. The
accuracy of the TLM in the calculation of the dynamic
characteristics of the AC contactor is verified by comparing the
results with the commercial FEM software COMSOL
Multiphysics® and experimentally measured. Compared to the
solving time of the dynamic characteristics with COMSOL
Multiphysics®, the TLM is 2.46 times faster than COMSOL
Multiphysics®.
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Fig. 1 Structure and two-dimensional FEM model of the
electromagnetic system of AC contactor
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Fig. 11 Dynamic characteristics curves of AC contactor
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