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Abstract: The technique of voltage source converter-high voltage direct current (VSC-HVDC) for long distance trans-
mission of offshore wind farms has become increasingly mature. Its successful application cases are gradually increased.
To further enhance the power transmission capacity and power quality of offshore wind farms, we investigate the control
method of grid side converter with LCL filter. Because of the high order of the mathematical model for the converter,
the control strategy of back-stepping is employed. Based on that strategy, the final controller is developed through three
back-steps, which assures the system of asymptotical stability. This method eliminates the damping resistor in the filter
capacitor loop. Since there is no current in the filter capacitor, the additional sensors for the current measurement are no
longer needed. Simulation analysis with MATLAB is carried out; the results are compared with the conventional LCL filter
with damping resistor. Conclusions indicate that the total harmonic disturbance (THD) becomes lower due to the effective
suppress of harmonic current. Meanwhile, the dynamic tracking performance is better than those obtained by conventional
double closed-loop vector method. These facts show the efficacy of the proposed control method.
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Fig. 1 Basic schematic diagram of VSC-HVDC for offshore wind farms
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control parameters of the traditional method)
A Al HGRHIRR 467 k& PR
Table A1 PI parameters of conventional double closed-loop
vector control method

PURTI#E Wl By B i

dififR 1.2 6  [-2.5,+2.5]
iR 1.2 6  [-2.5,42.5
A% 08 20 [—1.5,+1.5]
T 0.7 17 [-1.2,41.2]
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