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Fig.1 Harmonic equivalent circuit of

transmission line
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Risk identification based on harmonic mutual impedance for harmonic voltage

distortion caused by excitation inrush current
TENG Yufei,DING Lijie, TANG Fan,LlI Gan,SHI Huabo
(State Grid Sichuan Electric Power Research Institute,Chengdu 610072, China)

Abstract: Because of the excitation inrush current,even the energization of normal unloaded transformer
may induce serious harmonic voltage distortion of weak interconnected grid,which increases the damage risk
of grid equipments and appliances. A risk index based on the harmonic mutual impedance of power
network is proposed for the harmonic voltage distortion caused by the excitation inrush current,which
considers the capacity of the main transformer to be energized and the impacts of grid components on the
harmonic voltage distortion,such as generators,loads,transmission lines and transformers. The introduced
index has applied in the harmonic voltage distortion risk evaluation of a grid interconnection project. lts
effectiveness is verified by the simulative results of PSCAD.
Key words: excitation inrush current; voltage distortion; harmonic mutual impedance; risks; harmonic

analysis; electric transformers





