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Applicability analysis of power flow calculation methods for
AC / DC hybrid connected power grid with multi-type DC
SONG Zhigiang',HUANG Yaohui',ZHAO Huashi’,XU Jianzhong',ZHAO Chengyong',JIA Xiufang'
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;

2. Power Dispatching and Control Center of China Southern Power Grid,Guangzhou 510670, China)
Abstract: As a new stage in the development of power grid,the AC/ DC hybrid connected power grid is
characterized by multi-type DC participation and large-scale AC / DC interconnection. However, the applica-
bility of the unified iteration and alternating iteration algorithms for power flow calculation has not been
deeply analyzed. Therefore,based on an AC/ DC hybrid connected power grid with multi-type DC,the calcu-
lation performance of the two algorithms is compared and studied. The power flow model of the AC / DC
hybrid connected power grid with conventional DC, flexible DC, and hybrid DC is derived, and correspon-
ding unified iteration and alternating iteration algorithms are proposed. The effectiveness of the power flow
model and the accuracy of power flow algorithms are verified by the data of three AC/DC hybrid connected
power grid test systems and the actual system of China Southern Power Grid. The convergence performance
and calculation speed of the two algorithms are compared and analyzed in combination with the factors
such as system load level, system strength,and DC embedding scale. The research results show that during
the calculative progress of large-scale AC / DC hybrid connected power grid with multi-type DC,the unified
iteration algorithm has higher computational efficiency than that of the alternating iteration algorithm.

Key words: multi-type DC;AC / DC hybrid connected power grid;power flow calculation;unified iterative al-

gorithm; alternating iteration algorithm
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Fig. A1 Schematic diagram of DC transmission channel of CSG
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Fig. A2 AC/DC test system 2
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Table A1 DC calculative result of AC/DC system power flow

LCC MMC
2 ¥
GOl ABiEfRE Gk BRI
Uge/pou. 2.157 50 2.157 50 Uge/p.u. 2.150 00 2.150 00
Lae/p.u. 0.250 00 0.250 00 lac/p-u. -0.250 00 -0.250 00
0/6 (°) 18.561 30 18.561 30 0/5 (°) -3.436 70 -3.436 70
cosp/M 0.920 33 0.920 33 cosp/M 0.795 12 0.795 12
kr/p.u. 0.833 44 0.833 44 kr/p.u. - =
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Fig. A3 Convergence curve of power flow of unified iterative algorithm
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Fig. A4 Convergence curve of alternating iterative algorithm
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Table B1 Alternating iteration process statistics
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Table B2  Algorithm convergence under different load levels
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Table B3  Algorithm convergence under different system strength
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Table B4 Datas of CSG system



