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[ Abstract] In order to improve the rectifier performance of the grid—side converter of Doubly fed Induction Generator, the

fractional-order PID controller is introduced as the voltage loop in the PWM rectifier, and the differential evolution algorithm is

introduced to intelligently adjust the parameters of the fractional-order PID controller. The simulation results show that Fractional -

order PID control based on Differential Evolution( DE) Algorithm adjust time fell by 0.5 s and 0.8 s at least, after entering the steady

—state ripple voltage amplitude decreases obviously, and the total harmonic factor of the three —phase AC current at the DFIG

(Doubly fed Induction Generator) grid side decreased by 0.31% and 11.85% respectively in comparison to Fractional —order PID

control and integer—order PID control.
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Fig. 2 Model diagram of voltage control loop
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Fig. 3 Diagram of fractional order feedback control system
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Fig. 4 Block diagram of differential evolution algorithm adjusting

PI*D* controller parameters
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Fig. 5 Flow chart of DE algorithm optimization
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Fig. 6 Overall simulation effect diagram

1500
1400 DE-FOPID

POPID
1300 PID

1200
1100
1000
900
800
700
600
500
400
300
200
100

DC voltage/V

7 0~0.05s HERMRE
Fig. 7 Rectifier effect diagram of 0~0.05 s

0.015 DE-FOPID_ripple
PID_ripple
FOPID_ripple
0010
£ 0.005
0

03 04 05 0.6 0.7 08 09 1.0
tls

E 8 EUIL&%EE)_ I&g
Fig. 8 DC bus voltage ripple coefficient diagram
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