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Harmonic impedance equivalent calculation based on BPA data
for AC system and its application
WU Fangjie',SHI Mengmeng?, HU Zhijian*, WANG Xiaofei*’, CHEN Bin*, TANG Peng®,QIU Xiaoqi*
(1. State Power Economic Research Institute,Beijing 102209, China;
2. School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The harmonic impedance at the bus of converter station is a critical parameter in the filter
design of HVDC transmission system for suppressing harmonics. The electric element harmonic impedance
models are improved for generator,transformer,line and bus load,based on which,the method for calculating
the system harmonic impedance equivalent is researched based on the BPA data of China version. A node
numbering optimization method based on the semi-dynamic genetic algorithm is proposed,the connection
matrix is adopted to improve the formation of node admittance matrix,and the zero-exclusive storage &
operation of sparse matrix technology are used to improve the operational efficiency of program. PSCAD
simulation is carried out for the standard IEEE 9-bus system to verify the correctness and effectiveness of
the proposed method. Based on the BPA data,the harmonic impedance equivalent of a HVDC transmission
system is calculated respectively for three switching patterns,i.e. N-0,N-1 and N-2,in four operating
modes,i.e.,flood season large power flow,flood season small power flow,dry season large power flow and dry
season small power flow,by which,the impedance-frequency chart and the fan-shaped envelope diagram are
obtained for the AC filter parameter design of that UHVDC transmission system.

Key words: harmonic impedance; equivalence; UHV power transmission; element impedance model; BPA

data; semi-dynamic genetic algorithm
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