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Robust design of multi-HVDC system damping control based on synthetic residues

of multiple operating conditions and H,/H.
WENG Hua',XU Zheng',LIU Sheng',ZHAO Bing’,DONG Huangfeng', XU Feng'
(1. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. China Electric Power Research Institute,Beijing 100192, China)

Abstract: HVDC supplementary damping control is an effective measure to improve the damping of inter-

area low-frequency oscillation,but the installation location of damping controller and the selection of input

signal are key influencing factors on the performance of damping controllers. A synthetic residues index of

multiple operating conditions is proposed to determine the optimal combination of installation location and

input signal ,which comprehensively considers the controllability and observability of dominated mode,the

coupling effect on other modes and the robustness under various operating conditions. Its effectiveness is

verified by the comprehensive H,/ H. performance of the designed damping controller. Simulations are

carried out for a large-scale AC/DC hybrid power system with multiple faults under multiple operating

conditions and results verify that,the robust design of multi-HVDC system damping control based on the

synthetic residues of multiple operating conditions and the H,/H. improves effectively the damping in inter-

area low-frequency oscillation mode.

Key words: electric power systems; synthetic residue; damping; low-frequency oscillation; robust control;

multi-HVDC system



