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Research on electromagnetic transient parallel simulation based on GPU

YAO Shu-jun', HAN Min-xiao', ZHANG Shuo', LIN Zhi-mao', LI Hao®
(1. School of Electrical and Electronic Engineering, North China Electric Power University,
Beijing 102206, China; 2. Yantai Qixia Power Supply Bureau,
State Grid Shandong Electric Power Company, Yantai 265300, China)

Abstract: In the power system, due to the access of a large number of high-voltage direct current (HVDC) , new
energy, and flexible AC transmission systems, the traditional electromagnetic transient simulation can not meet the
simulation requirements of large-scale systems due to the small step size and slow simulation speed. In recent
years, graphics processing unit ( GPU) has been developing rapidly in the field of high performance computing. Tt
is possible to optimize electromagnetic transient simulation by GPUs so as to improve computational efficiency. After
studying the structure of GPU, a parallel LU decomposition algorithm for electromagnetic transient simulation linear
equations is proposed, which accelerates the traditional algorithm from three aspects. Compared with the simulation
results based on CPU, the superiority of the algorithm is proved.

Key words: electromagnetic transient simulation; graphic processing unit; LU decomposition; parallel algorithm



