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Transient and steady responses in HVDC system based on constant voltage control at inverter side
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(1. School of Electric Power, South China University of Technology, Guangzhou 510641, China;
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Abstract: To test the effects of constant voltage control and constant extinction angle control on HVDC steady and transient
performance, the control system of CIGRE HVDC benchmark model is complemented by a voltage control module, i. e. a
constant current control is used at rectifier side, while a coordination control method combining voltage control, constant
current control and constant extinction angle control is employed at inverter side. Steady and transient characteristics of the
controller under three-phase short circuit fault at both rectifier and inverter sides are analyzed by using PSCAD/EMTDC
simulations. The results show that, in comparison with CIGRE HVDC benchmark model, adding constant voltage control at

inverter side could enhance the performance of HVDC system under the fault of AC side and lower the risk of commutation

failure.
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Table 1 Definition of variables used in this paper
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Fig. 1 Circuit principle of HVDC system
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Fig. 2 Block diagram of controller at rectifier side of
CIGRE HVDC benchmark model
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Table 2 Steady-state response characteristic of controller under short circuit fault at rectifier side
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Table 3 Steady-state response characteristic of controller under short circuit fault at inverter side
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Fig. 4 Steady-state characteristic curves of
CIGRE+Uctrl controller
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