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Electromagnetic transient calculation method of VSC-HVDC based on Parareal algorithms
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Abstract: In order to improve calculation speed for the electromagnetic transient of VSC-HVDC system without los-
sing accuracy.the Parareal method is applied to the electromagnetic transient simulation of VSC-HVDC. At the be-
ginning . the VSC-HVDC time domain dynamic model is established. Then the model is calculated by employing the
Parareal method. This method can decomposed the whole simulation time into a series of subintervals and a coarse
approximation of the trajectory is utilized to supply the initial conditions at each subinterval. Secondly, using this set
of initial values solves the evolution problems at each subinterval concurrently and separately. Then a fine solution is
obtained by using an estimate-correction method. The experimental results show that the algorithm can obtain a more
effective speed ratio with a high parallel efficiency. It can improve the calculation speed of VSC-HVDC system in elec-
tromagnetic transient numerical simulations.
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Figure 1 Parareal iteration process
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Figure 2 Parareal calculation flow chart
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