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Individual pitch control strategy based on ACA-PID controller in wind turbine

ZHOU Lawu', DENG Ningfeng', CHEN Hao”, HAN Bing', TIAN Meng'
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. Hunan Shiyou Electric Co., Ltd., Xiangtan 411100, China)

Abstract: In order to alleviate the unbalanced load that occurred in operation above rated wind speed in large wind
turbines, for variable speed variable pitch wind turbine, this paper gives IPC (independent pitch control) strategy based on
PID controller which parameters can be optimized by ACA (Ant Colony Algorithm). It uses the optimization of ACA to
optimize the parameters of traditional PID pitch controller, thus to makes it has adaptiveness of PID control and
streamlining of ACA, and gives its specific implementation steps. The wind turbine IPC model is constructed and the
simulation and experiment of the new strategy and the traditional strategy are made. The simulation and experimental

results show that the IPC based on ACA-PID is effective and practical, it can enhance the dynamic performance of the

control system, effectively reduce load imbalance and improve the vibrational state of the wind turbine.

Key words: wind turbine; individual pitch control; ant colony algorithm; PID; unbalanced load
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pitch angles

H & 1R, B BRI, XN Co- ARSI
2 Cp WORAEZE W s p1=0° I, AFAE—DIRtE
n+9€j$ttlopt/f§mﬁé Uﬂ%?\%&ﬁi”%j{ Cpmax? JH:EI—X‘
A SRIE A o IR I 8 5 A XS 111 T JEE o A

COopt = vi’;pt (2)

BRI IRHELY o BPURSI 151 2R SE

A FIEA R G v R, BAFE A o A XEER]

MARBOE R, ISR etk fr i 2. B2 04
N XL P-o DR L,k abede Bl
KL AT 2k

Ve
P A e
____________________ ! Vs
F, d :
C V4
Pt =
|
| Vs
|
| v,
i 2
|
b
| v,
a |
0 L L »
a)m in (Un

2 ZBRUET KA P-oTi ZEFE %
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different wind speed
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Table 1 Wind power generation unit parameter list

e ZHUH
PUEDH 5 MW
W H AR 126 m
e M 11.4 m/s
PINS D) X 3m/s, 25 m/s
PIN 5 el 6.9 rpm, 12.1 rpm
BUE I 80 m/s
R 3m
BB 90 m

ACA-PID 8y H5E: m=20, a=1, y=1,
p0=0.7, N=100, D=100; {i 5 X HFIBEHLIAESS 5
KGEAE 10~17 m/s 2 [0], AR RGE L EIXTE], & 7
I 1 E KT KRG .

X} 45— A B (CPC) FIR AT AR 22 (IPC) 43 73 BEA T 45
I, PRIkt & 8 Fros .

221 BRI AT (T P )25 R0 AR THT AR )25 R
b 9. B 10 Fiow.
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