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Quasi-AC optimal power flow for voltage source converter-based multi-terminal DC system

ZHANG Shuang', LI Honggiang', WANG Feng?, NIU Linlin’
(1. State Grid Ningxia Electric Power Research Institute, Yinchuan 750002, China;
2. China Electric Power Research Institute, Beijing 100192, China)

Abstract: A quasi-AC Optimal Power Flow (OPF) solution is proposed to solve the OPF problem of a Voltage Source
Converter-based Multi-Terminal DC (VSC-MTDC) system. By analyzing the principle of the VSC, an equivalent model
considering the loss of the VSC station is established with AC power supply. Constraints are added to the DC grid to equate it
to the special AC grid. The energy coupling equation of the VSC is linearized to simplify the difficulty. Based on the above,
the power flow of a VSC-MTDC system can be calculated as an AC system. Since the OPF problem of an AC system is

non-convex, the OPF model is relaxed to a semi-definite programming model. The test result shows that the proposed method

M E AT R RGPS i E U

can solve the OPF problem of a VSC-MTDC system.
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Fig. 4 Quasi-AC equivalent circuit of VSC station
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Table 1 Parameters of VSC station

e SHUH
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Table 3 Active/reactive power injection at AC side of VSC
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