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Fig.1 Schematic diagram of frequency control
for large-scale grid-connected wind farm
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Fig.2 Structure of frequency control
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Fig.4 Structure of frequency control
in complex frequency domain
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Table 1 Frequency stability time and
corresponding overshoot

K T./s o/ % K T./s a/%
1.0 0.0782 7.55 0.5 0.0642  13.40
0.9 0.0958 9.33 0.4 0.0702  14.20
0.8 0.0777 8.93 0.3 0.0640  15.10
0.7 0.0753  10.50 0.2 0.0787  16.70
0.6 0.0665  12.70 0.1 0.1000  19.50
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Fig.6 Test system of grid-connection system based on VSC-HVDC for large-scale wind farm
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Frequency control of grid-connection system based on VSC-HVDC

for large-scale centralized wind farm
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Abstract: Aiming at the frequency fluctuation of sending-side system and serious power transmission loss
during the grid-connection of large-scale centralized wind farm,a method of frequency stability control
based on VSC-HVDC is proposed. The sending-side converter of VSC regulates the phase-shifting angle of
PWM to control the AC-side voltage phase and the active power of transmission line,which ensures the
active power balance and frequency stability of the grid-connected wind power generation system. The AC
voltage is adjusted by the PWM modulation ratio to maintain the voltage stability of system. The stability
of DC voltage is controlled by the receiving-side converter to ensure the normal operation of VSC-HVDC
system. Simulation is carried out on Power Factory Digsilent,which verifies that the proposed control
strategy can greatly enhance the frequency stability of system.
Key words: wind power; VSC-HVDC; frequency control; DC voltage; stability; grid-connection; centralized;

HVDC power transmission; voltage control



