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Adaptive frequency modulation control strategy for asynchronous connected
HVDC transmission system adapted to wind power access
WANG Yuhong,SHANG Chengbo,LIAO Jianquan,ZHU Lingli, LI Yuanqi,ZHU Yan
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract: The large-scale wind power connection to the high voltage direct current(HVDC) sending-end sys-
tem leads to the reduction of system inertia and the lack of frequency modulation capacity of the sending-
end system. In order to fully tap the potential of cooperative frequency modulation of HVDC and wind po-
wer and improve the frequency modulation performance of HVDC sending-end system with wind power, an
adaptive frequency modulation control strategy for asynchronous connected HVDC transmission system based
on frequency trajectory planning is proposed. The frequency control characteristics of the HVDC trans-
mission system with wind power are analyzed. The active frequency support of wind power and DC auxiliary
frequency control are comprehensively considered, and the reference frequency trajectory is generated by
taking the frequency deviation and frequency change rate as the quantitative index. On this basis, by divi-
ding the frequency trajectory into regions and taking the reference frequency trajectory as the benchmark,
the adaptive adjustment of HVDC transmission to the sending-end system frequency is realized. Based on
the MATLAB / Simulink platform, an improved two-area four-machine model is built for simulation analysis
to verify the effectiveness and superiority of the proposed strategy.

Key words: HVDC power transmission; wind power frequency modulation;frequency trajectory planning; pri-

mary frequency modulation;asynchronous power grid
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Table G1  FTP simulation parameter settings
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Fig.G2 Active power modulation of DC system under low-power load disturbance
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Table G2  Frequency reduction index of different control strategies
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Fig.G4 Frequency of receiving-side AC system under high power step disturbance
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