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Research on the optimal power flow of VSC-HVDC based on the simplified
null space interior point method

ZHANG Xin, ZHANG Yong, QIAN Weijie, ZHANG Huiyun, HU Ren
(State Grid Jiaxing Power Supply Company, Jiaxing 314000, China)

Abstract: To solve the optimal power flow problem of VSC-HVDC system, the primal dual interior point method or
intelligent algorithm is often used. However, the primal dual interior point method can not solve the OPF (such as reactive
power optimization) with discrete variables. And intelligent algorithm is easy to fall into local optimal solution when
solving this kind of problem and the computation time is too long. Therefore, a simplified null space interior point
algorithm with discrete penalty function is proposed. The main idea of the algorithm is to optimize continuous variables
within the framework of S-NSIPM. When the convergence function is less than a certain value, it adds penalty function
into the calculation of discrete quantity, at the same time adjusts the penalty factor as the iteration between the iteration
quantity changes. Numerical examples show that the algorithm has high stability, good adaptability and strong adaptability,
and can solve the optimization problem of VSC-HVDC system with discrete variables.
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Fig. 1 Schematic diagram of VSC-HVDC system
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Table 2 Optimization results of multi-node system
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Table 3 Optimization results of multi-node system
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Table 4 Optimization results of 30-node system
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