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Research on transient voltage characteristics and support strategy under a fault occurred
in the near-zone of HVDC sending system
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Abstract: In view of the unclear mechanism of transient voltage caused by a fault occurred in the near area of HVDC
sending system with the interaction of AC and UHVDC, based on the in-depth analysis of the interaction of reactive
power AC and DC systems, the dominant factors affecting transient voltage are identified. Considering the fault duration
and severity, the expression for calculating the transient voltage of the commutation bus is established, revealing the
mechanism of the influence of reactive power consumption of the rectifier on transient voltage under different fault
severity and short-circuit ratio. Based on this, an expression for calculating the DC current command value is derived and
established, and an optimization strategy for rectifier control is proposed to achieve active support of the DC system for
transient voltage. Finally, the simulation results based on PSCAD and CIGRE HVDC have verified the correctness of the
theoretical analysis and the effectiveness of the transient voltage support strategy.
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Fig. 1 Structure diagram of HVDC sending systems
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Fig. 2 Structure diagram of the sending system

considering AC system fault
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Fig. 3 Transient voltage result with different fault severity and

reactive power consumption of the rectifier
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Fig. 4 Transient voltage result with different Scg and

reactive power consumption of the rectifier
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Fig. 5 Control block diagram of rectifier which supports transient voltage with a fault occurred at the rectifier AC system
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Fig. 6 Simulation results with the three-phase to ground

fault at the rectifier sider (R¢=5 Q)
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Fig. 7 Simulation results with the three-phase to ground
fault at the rectifier sider (R¢= 10 Q)
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