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Smoothing control of active power based on method of dynamic
compensation and inverse-system

WANG Xiao-lan', WU Jiao', MA Ling’

(1. College of Electrical and Information Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China; 2. Lanzhou Electric Power School,
Lanzhou 730070, China)

Abstract: Wind power generation system was simplified as a first-order dynamic model by using inverse-
system method. A inverse-system was also designed to cascade with this model, forming a pseudo-linear
system. Based on it, a dynamic compensation controller with error normalization was designed to com pen-
sate pitch angle and mechanical torque, respectively. According to different data of different wind genera-
tors, the compensation factor was set suitably to describe the compensation intensity. The system model
was constructed with MATLAB/SIM ULINK. T heoretical analysis and simulation results showed that the
fluctuations of mechanical torque and output power were decreased effectively by using dynamic com pensa-
tion instead of inverse-system method. A nd the reliability of the wind energy converting system was im-
proved in the case of variable wind speed.
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Fig. 1 Block diagram of system control

B

1401
13571
13.01
12571
1201
115
11.0
10.5

v /(m*s)

MATLAB/SIM -
(inverse-system,
( dynamic compensa-
3~5
2.5 m,
0.09 kg ° m’,
0.01 kg ° m’;
30 N ° m,
10 s.

10. . A
000 40 80

t/s
2

Fig.2 Variation of

B/C)

120 160 200

wind speed

Fig. 3

Comparison of pitch angle response with and with-

out dynamic compensation

T/(N*m)

Fig. 4

T/(Nem)

Fig. 5

P/kW

Fig. 6

P/kW

4

Response of mechanical torque without dynamic

compensation

120 160 200

Response of mechanical torque with dynamic com

pensation

[} ~ o] O
T 1

o

6
Response of output power without dynamic com-

pensation

[-XNEN B =

w

Fig. 7 Response of output power with dynamic compensation

)



o« 77 e

1
Tab.1 Comparison of simulation datas
/() /(X 107 J)
17.1~18. 4 16.2~20. 4 2.164 0 1.736 4 6.013 1 4.322 9 2.9916 3.031 4
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