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Optimization design of controller for large-scale wind turbines

YAO Xing-jia, XIE Ci-jian, LIU Ying-ming, SHAO Dong
(Wind Energy Institute, Shenyang University of Technology, Shenyang Liaoning 110023, China)

Abstract: The wind turbine system is a system with nonlinear variables, uncertainties and disturbances. At present,
most of the large-scale wind turbines installed in this country are of constant frequency and with adjustable speed and pitch.
They are reliable with high values of utilization factor of wind power and desirable stress characteristics of the machine set.
However, they are undergoing overloading, variation in power and frequent changes of pitch. To deal with these problems, a
new control method is proposed in this paper based on the fuzzy performance evaluator. In this method, a nonlinear control
model is built; a fuzzy controller is designed with details described. Simulation shows the effectiveness of the proposed

method.

Key words: wind power; variable speed and constant frequency; fuzzy control; fuzzy performance evaluation

1 5|E (Introduction)

BT R R LA SR ) B A 2 AR AR R
ARG, XN RS v T kAR A SCE %
HEAT R R HALALINIE B J5 B2, SR JE ST i 5 %
TP a%, I FH 3% T B0 E B8 VP Al 8% 6 2 i R G g
Tl 3, S5 S 8 ) B TE L R R
2 R L5 HLBE A% 3h 3 2 BE B (Model of

wind turbine and mechanical drive)

FE X} B — (AR AN AR PR EAT () s i o 1Y, &5 o1
T A0 TR0 WIS, AR 22 00 3 15 B0
A, WERE S T AR RGN A iR ek, B
il T A A A R B2, 1 2R PR A ) 3SR B T ) 1
I, EAS 2 T s S R, T |
1R R WAL e I R B B H Pl s 1 AR 4k, i 5 AR iR
BUEE Y, v DA R S K sh A REE, 2 — P
R T 2. At g filgs, g XU R L

WA H #A: 2007 —08—25; W& B H #1: 2007—10—18.

(R VHE B 1) 3 A TR 0 B AR I3 25 A 0 %
PRI o M AR B R G B A

§ = nwr — wy,

. 1
Wwr = T[TT(’anT’B) - TD(WT) - nTm]a
T
. 1
Wy = 79<T77L - Te)a (1)

: 1 K
B=——B+—"Bres,
73 Ts

T, = ng + Bs§

Fovfre SRR G T AT 58 A0 X A% Bl il 9 g (40 AT A A
1, wp A RHURIRSE, w, 9 BB HUATEE, Jr o WFe
Fezh b, T, 00 WA VI 8 J1 4, Tp b fig A% i
e (A T B A (IBOE SR AE RS Ak, ol th B A%
BLE, T o WNIXAL B 2 45 WIE A 58 IO HHAR, B4
KIE A, BRI RAL, K ONFRZRED.




146 Bow o5 N A 525 4
3BT BRI AR VR A5 B 0B R 4 $ (1 o 2)
11 (Design of control system based on fuzzy Yy = =1 =1 = 60", 3)
performance evaluator) S(IT pai ()
i=1 j=1 7

AR SR F TR0 BE VAL #5 (fuzzy perfor-
mance evaluator, FPE)J5 15 347 155 1 & 48 (K ¥ 112,
Ji 2 P 1.

V(S 5 ‘E‘Hilf']'f i,

il X -
—=0 i)
RYLHIH %
o
e

PF{ X

v

Pl %

BT fblassevt s e
Fig. 1 Principle graph of controller design
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Fig. 2 Rotor speed curve
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