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Fig. 1 Calculation framework of static security analysis
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Fig. 2 Steady state model of VSC
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Table 1 Calculation results of power flow based on bipolar
blocked DC network in Zhangbei converter station of China
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Table 2 Calculation results of branch power flow
based on bipolar blocked DC network in
Zhangbei converter station of China
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Fig.4 Changes of power generation and
load in AC system
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Table 3 Calculation results of power flow based on unipolar
blocked DC network in Fengning converter station of China
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ES
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Table 4 Scan results of overload based on unipolar blocked
DC network in Fengning converter station of China
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Table 5 Calculation result of fault in
Zhangbei—Beijing positive pole of DC line
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Static Security Analysis of AC/DC Power System with Multi-terminal Flexible DC

LI Yan'?, TENG Yun', LENG Ouyang®, WANG Yi*>", LU Juanjuan™"
(1. School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, China;
2. State Grid East Mongolia Electric Power Supply Co. Ltd., Hohhot 010010, China;
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Abstract: The work principle and control mode of the multi-terminal DC system with voltage source converter (VSC-MTDC)
are essentially different from the conventional DC system. The current static security analysis cannot directly analyze and
calculate the AC/DC system with VSC-MTDC. Firstly, a calculation framework for AC/DC static security analysis of VSC-
MTDC/AC hybrid system is proposed based on the traditional static security analysis of AC system, the adopted functional
realization method and key technologies are described. Then, in the calculation of expected faults, the change of operation
conditions of AC and DC power grids is taken into account to ensure that the calculation results are consistent with the actual
operation conditions of power grids, which improves the accuracy of static security analysis and calculation. Finally, hybrid
AC/DC system with four-terminal flexible DC system is established to verify the efficiency and practicability of the proposed
method.

Key words: multi-terminal direct current; voltage source converter; hybrid AC/DC power system; static security analysis



