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ABSTRACT: According to the nonlinear and strong coupling characters of the grid-side converter model of direct-driven
permanent magnet synchronous generator ( PMSG) based wind power generation system this paper proposes a compound
control strategy which combines the non-smooth control and back-stepping control. Based on the nonlinear mathematical model
of the grid-side converter in dg synchronous rotating coordinate system the grid-side outerHdoop of DC voltage control strategy
is designed by using non-smooth control principle and the innerdoop of current control scheme is designed by using back—
stepping control method. In the aspect of outerdoop control the DC voltage controller is designed by combining the finite-time
feedback control method of non-smooth principle and the system disturbance estimation effect of extended state observer
( ESO) . The back-stepping control approach with additional disturbance compensation is applied in the innerdoop current
control. By adopting ESO to estimate the uncertainties of system innerdoop caused by external disturbances the back-stepping
iterative control law is designed with the introduction of the estimated uncertainties for compensation. The appropriate
Lyapunov function is established to obtain the principle of the innerdoop back-stepping current control which makes the inner—
loop system meet the Lyapunov asymptotic stability condition. The simulation results show that compared with the
conventional PI linear control strategy the presented compound control strategy can effectively improve the grid-integration
dynamic response performance of PMSG-based wind power generation system under the grid disturbance conditions.
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Fig. 1 Structure of PMSG-based wind power generation system
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Fig.2 Overall control diagram of grid-side converter of PMSG-based wind power generation system
8 000 pF; 4 kHz .
5
5.1 PI
PSCAD/ 0
EMTDC 1 5.2 1
1 ; 10m=s™'
1o 4.8 kV; ;o t<3s ;
0.8 mH; 0.01 Q; t=3s A 80%

hllpi /[ 1www. cepc. com. cn 137



1 . 4(a) (b) P

Table 1 Main parameters of wind turbine and generator
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Fig. 5 Simulation waveforms of disturbance condition 3
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