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Abstract: This paper proposes a control scheme for a doubly-fed induction generator (DFIG) wind farm
with VSC-HVDC grid integration to ensure secure and reliable operation of power system with fluctuated
wind power penetration. The whole system dynamic models are respectively described. Based on vector
control system with a virtual voltage orientation, a steady-state voltage control block and a dynamic voltage
control block with a cross-product term of d-¢ currents are separately designed for WEVSC to control the
corresponding parts of the wind farm voltage. Meanwhile, with the consideration of AC and DC side
parameter variation and external disturbance, an improved backstepping control scheme with Lyapunov
stability provement is also proposed for the GSVSC. The combination of the two schemes makes up the

new control design of this study. Besides, to verify the performance of the proposed new control design,

W B #:2014-10-15

ESWE MR FMRRL L THBAEKE ALK E A VPR EB I E (2007DA10512713303) .
Supported by Self-topic Fund of State Key Laboratory of Power Transmission Equipment & System Security
and New Technology(2007DA10512713303).

EBB N ¥ (1983, 55 B RR S W LR s A F B NS A HLIB AT 548 01 4 07 T i 52, (E-mail) 23192771@qq.cm,



http://gks.cqu.edu.cn

2 TRRKFFR % 38 %

three different cases are suggested which contain the AC and DC side parameter variation and external
disturbance such as local load cut off-in, grid voltage harmonics. Finally, numerical simulations using
MATLAB/Simulink are presented for a 200MW DFIG wind farm with VSC-HVDC grid integration to
validate the proposed control scheme and demonstrate the improved system operation performance.
Moreover, the corresponding discussions are also presented for further illustrations.

Key words: doubly-fed induction generator (DFIG) ; high voltage dc transmission (HVDC) ; voltage source

converter (VSC); wind farm; backstepping; power quality
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Fig.1 Schematic diagram of DFIG wind farm with VSC-HVDC integration
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Fig.2 Equivalent circuits of a DFIG system in the synchronous reference frame
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