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Fig.1 Equivalent diagram of AC-DC

interconnected system
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Fig.2 Improved model of AC-DC

interconnected system
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Fig.3 Superposition circuit diagrams
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Fig.5 Phasor relation among electrical
variables in case 1
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Fig.6 Phasor relation among electrical
variables in case 2
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Fig.7 Phasor relation among electrical
variables in case 3
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Impact of AC-DC interconnected system on distance protection
and countermeasure
FEI Bin,HUANG Shaofeng,SHEN Hongming
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Source,
North China Electric Power University, Beijing 102206, China)
Abstract: The fault transient process of AC-DC interconnected system is different from that of AC power

system,which influences the operating characteristics of distance protection. The traditional model of AC-DC

interconnected system is analyzed and improved based on the distribution of zero-sequence currents.

Combined with the wiring mode of grounding impedance relay and based on the superposition theory,the

impact of DC feed-in on the distance protection is analyzed in detail and an additional zero-sequence

directional element is proposed as a countermeasure. The results of PSCAD/EMTDC-based simulation verify

the validity of the improved model and the correctness of theoretical analysis.

Key words: AC-DC interconnected system; HVDC power transmission; relay protection; distance protec-

tion; models; superposition principle; transition resistance; zero-sequence directional element; computer

simulation
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