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An adaptive power control strategy based droop feedback for VSC-HVDC

WANG Ke, LIU Jian-tao, LI Ya-ping, ZENG Dan
(China Electric Power Research Institute, Nanjing 210003, China)

Abstract: Based on the novel and controllable characteristics of VSC-HVDC, an improved double close-loop decoupling control
strategy is proposed to utilize the supporting capability of VSC-HVDC for frequency and voltage of weak AC systems. A power
outer-loop with AC frequency and voltage additional control functions is designed to help the fast recovery of AC frequency and
voltage after disturbances. Then, an adaptive droop control with power deviation feedback is adopted to improve stable operation
range of VSC-HVDC. As an example, a typical weak AC system fed by a VSC-HVDC link, including a synchronous generator with
an exciter, a governor and a turbine is simulated. The time-domain simulation results demonstrate that the proposed control strategy
can seamlessly handle transitions between different control modes and effectively enlarge the stability operation extent of
VSC-HVDC systems.
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Fig. 1 VSC-HVDC control system framework
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Fig. 2 Circuit structure of voltage source converter
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Fig. 3 Power controller with droop feedback
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Fig. 4 Model of the studied system
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Fig. 5 Response curves in case of active load changes
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