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Research and application of parallel simulation of a UHVDC system based on PSCAD/EMTDC

HU Yongchang, LI Tai, CAO Sen, SU Jinguo, ZHANG Yanhao, LI Yanmei
(XJ Electric Co., Ltd., Xuchang 461000, China)

Abstract: To improve the simulation efficiency of a UHVDC system, a multi-core parallel simulation method based on
PSCAD/EMTDC is proposed. Through model splitting and multi process parallel operation, this method solves the
problem of inability to run or low efficiency in the offline electromagnetic transient simulation of a large-scale DC system.
First, high-precision modeling methods and principles of primary systems and control and protection devices are
introduced. Then, for the primary system, based on the natural decoupling of long lines, an equivalent short line
decoupling method based on the existing components of the main circuit is proposed. This solves the problem of parallel
interfaces in the case of no line or short lines, and the decoupling and network division scheme of the primary system is
formulated. Finally, in order to solve the problem of communication and synchronization between multi simulation
processes, a multi process parallel method based on shared memory is designed. Taking the Yanmenguan-Huaian UHVDC
project as an example, a multi-core parallel model is built. Through comparative experiments, it is verified that the
parallel method can greatly improve simulation efficiency without affecting accuracy.
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