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Abstract: On the basis of traditional control for the double-fed induction generator (DFIG), the active disturbance-
rejection method and the back-propagation neural-network control method are combined together and applied to the control
of DFIG operating in the power grid. The control strategy consists of the internal and external control loops. The internal
loop controls the rotor current of DFIG using the back propagation (BP) neural-network controller, while the external loop
controls the active power and the reactive power by the active disturbance-rejection controller (ADRC). The ADRC tracks
system dynamic disturbances by a first-order differential tracker (TD) and an extended state-observer (ESO), and outputs
the reference quadrature current and the direct current of DFIG rotor. Reference values are fed to the BP neural network
input for training; the trained BP neural networks precisely approximate the actual rotor output voltage. The algorithm of
this strategy is developed and simulated; simulation results show that this strategy is with excellent dynamic performances,
and the system is robust to the internal and external disturbances, providing a stable operation for DFIG in the power grid
without knowing the exact generator parameters.
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Fig. 1 Control diagram based on the space vector of stator

flux orientation

W LA, A Ge i s 2 N M7 3K
ARG, 1 A3 0 B AN E PEAT L )
TR R, RGBS E ). P
A7 HE T 58 1 WES 58 W BRI 28 ) O e 7 Tl il A
3T HEANRR RE ) AR GE R AR 2 1 301 11, o T
XA, Bk Rl B S AT E LS B P
TR RS WU LS B 4 ) SR A AR

i3

3 Hbuthoh g M 2% i i i 35 Hl(Excitation
controlled by ADRC neural network)

3.1 RS E (System control diagram)
R G B A2, 45 B Pl sl ot

RTOHIBPA 22 P 2 [f AR U121 AR SR 1 ol

221 25 [ PR A PR R RRE T B B BRI D 3 Ak

T U M€ TSR B U W8 T L RGUEAR I S13E Hh B 277w,
FoRA <
WHESO | i P,

_ GErE R lZZq/bq b, | |BPHHZM
P BREFIH BRI | SIS | Ty
| #TD NLSEF | % i

0 i | b [FEIR] i b
B P S g P =1
. LEIDIZ X | \LSEF ? ba i,
2 [gaenam]_ i O,
AR JESO [

Bl 2 T B hisha b a4 i BoR s i K

Fig. 2 Control diagram based on the active disturbance rejection neural networks strategy
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