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Fig.1 Control diagram of equivalent power system

with HVDC connection
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Fig.2  Power flow distribution of back-to-back

VSC with common-differential power
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Fig.3  Virtual friction and common power controller

proposed in this paper
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Fig.5 Control diagram of DC voltage and virtual

friction control for VSC1
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based on sliding mode control and virtual friction
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Fig.9 Simulation results of transient response of

two grids with load step change in G2
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Fig.12  Simulation results when there is a 5% generation
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capacity decrease in system 1 and system 2
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Oscillation mitigation of coupled AC grids with differential-common
power and sliding mode control

LI Qing', PENG Guang-giang', XIONG Lin-yun’
(1. China Southern Power Grid Co., Ltd. UHV Transmission Company, Guangzhou 510663, China;
2. School of Electrical Engineering, Chongqing University, Chongqing 400000, China)

Abstract: This paper proposes a frequency oscillation damping method for high voltage direct current ( HVDC)
connected AC grids with the concept of differential and common power and sliding mode control. Firstly, the con-
cepts of differential-common power and virtual friction are introduced to depict the frequency fluctuation and power
exchange between two HVDC connected AC grids. Meanwhile, the equivalent generator models of the two AC grids
are constructed. Subsequently, the frequency difference of the two AC grids is represented by the DC voltage in or-
der to achieve information exchange between two systems. Meanwhile, a sliding mode control based generator angu-
lar speed controller is proposed to enhance system’ s robustness against power generation fluctuation. The validity of
the virtual friction concept is shown by a simulation case study; meanwhile, the simulation also validated the fre-
quency oscillation damping performance of the proposed controllers; ultimately, the robustness of the proposed slid-
ing mode controller is validated via a case study where the equivalent generators experience different power genera-
tion drops.

Key words: frequency oscillation; HVDC; virtual friction; sliding mode control



