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Fig.1 VSC control system based on vector control
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Fig.2 Phase relation between VSC output
current and its output voltage
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Fig.3 Metal short circuit fault near VSC
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Fig.4 Short circuit fault by resistance near VSC
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Fig.5 Equivalent circuit diagram of short circuit fault
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Fig.6 Equivalent circuit diagram of short
circuit current calculation
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Table 1 Influence of VSC on three phase short circuit current
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Table 2 Parameters of two terminal VSC-
HVDC transmission system
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Fig.8 Simulation results of constant DC voltage/
constant reactive power control
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Fig.9 Short circuit current at AC side
and fault point( Q.;=0)
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Fig.10 Short circuit current at AC side
and fault point( Q. #0)
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Fig.11  Short circuit current at AC side and fault point

( constant DC voltage/constant AC voltage)
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Fig.12 Short circuit current at AC side and fault point
( constant active power/constant reactive power)
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Fig.13 Short circuit current at AC side and fault point
( constant active power/constant AC voltage)
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Table 3 Influence of different electrical
distances on short circuit current
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Influence of VSC-HVDC on short-circuit current of AC system
TANG Yi, LI Baohong, ZENG Rui, JIANG Qin, LIU Tianqi
(College of Electrical Engineering,Sichuan University , Chengdu 610065, China)

Abstract ; After the AC system is short-circuited, voltage source converter-high voltage direct current ( VSC-HVDC) can be
equivalent to a current source with a certain amplitude and phase. In this paper,based on the equivalent model of VSC-HVDC
when the receiving end grid fault occurs, the factors affecting the phase and amplitude of equivalent current source of VSC-
HVDC are analyzed respectively. Studies show that the phase of the equivalent current source is mainly affected by the type of
fault,and the amplitude is mainly affected by the control method, the amplitude limiter and the electrical distance. Because of
the combination of different situations,the influence on the AC system short-circuit current is bceorning more complicated. The
research results show that for AC side three-phase short-circuit fault, the influence of VSC-HVDC on short-circuit current can be
divided into four situations, which contain zero feed in, limited amplitude of active control link, limited amplitude of reactive
power control link and reference value of reactive power control link. The simulation results based on PSCAD software verify the
relevant analysis.

Keywords : modular multilevel converter;voltage source converter-high voltage direct current ( VSC-HVDC) ; control strategy;

three phase short circuit ; influencing factors ; fault analysis
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