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Study on grounding protection of the valve AC side in bipolar VSC-HVDC systems

SHENG Shiyi', XU Xidong', LI Feng®, CHEN Danqjing’, LUO Shuxin’
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310000, China; 2. Power Grid Planning and
Research Center, Guangdong Power Grid Co., Ltd., Guangzhou 510623, China)

Abstract: To address the issue that fault currents caused by grounding faults on the valve AC side of bipolar VSC-HVDC
systems have no natural zero-crossing points, the characteristics of fault currents at both the faulty and healthy terminals
after converter blocking at the faulty end are analyzed. Analytical expressions are derived, and a criterion and
corresponding protection scheme for the healthy terminal to identify grounding faults on the opposite side are obtained.
Since arc currents that reverse and pass through a zero crossing are beneficial for restoring the dielectric strength of the
arc gap in AC circuit breakers, the impact of reducing DC voltage after a fault on the reverse zero-crossing behavior of
valve AC-side fault currents is investigated. Based on this, a protection scheme is proposed in which, after the healthy
terminal is taken out of operation, the non-grounded pole on the DC side of the faulty terminal is grounded through a
resistor. The expressions for the current limiting resistor and the valve AC-side fault currents are derived. Finally,
simulations are performed on the PSCAD/EMTDC platform. The results demonstrate that grounding the non-grounded
pole through a resistor can not only enable reverse zero-crossing of valve-side fault current of the converter transformer,
but also effectively prevent the occurrence of three-phase short circuits in the converter transformer.
This work is supported by the Major Project of National Natural Science Foundation of China (No. 62293500).
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Fig. 4 Equivalent circuit diagram of current loop formed
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terminal, and opposite end converter
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Fig. 5 Ungrounded pole via resistance grounding method
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Fig. 8 Simulation waveforms of grounding pole current fault
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Table 2 Effect of power line length on fundamental

wave components
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Fig. 9 Simulated waveform of 1-terminal fault after

adopting protection strategy
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Table 3 Effect of different grounding and current limiting
resistances on magnitude of reverse current

crossing zero on valve side
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