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Analysis and Improvement of DC Infeed on Power-Frequency

Variation Distance Protection

LIU Jiangshan, LI Fengting, XIE Chao, CHEN Ruikang

(School of Electrical Engineering, Xingiang University, Urumgi Xinjiang 830047, China)

Abstract : In order to research the influence of DC feed on power-frequency variation distance protection, the
equivalent power-frequency variation impedance model of the DC system is established. Based on the switching of
HVDC control strategies under different fault levels, the change characteristics of the equivalent power-frequency
variation impedance of the DC system and its influence on the power-frequency variation distance protection are
analyzed. It is concluded that when the fault resistance is large, the equivalent power-frequency variation impedance
of the DC system is capacitive, which will cause the protection range of the power-frequency variation distance
protection to be reduced in the positive direction. Based on this, an improved method for the coordination of
power-frequency variation impedance relays and impedance relays is proposed, which can solve the problem of the
reduction of the protection range in the positive direction caused by DC feed. Finally, the simulation results based
on PSCAD/EMTDC verify the correctness of the theoretical analysis and the effectiveness of the improvement
measures.

Key words : DC feed; power-frequency variation distance protection; commutation failure; HVDC control strate-

gies; protection range; improvement measures
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