
25 1

2008 2 Control Theory & Applications
Vol. 25 No. 1

Feb. 2008

, , ,

( , 110023)

: (MRAC), ,

, ,

, .

: ; ; ;

: TM614 : A

A model-reference adaptive blade-pitch control for
a wind generator system

ZHANG Chun-ming, YAO Xing-jia, ZHANG Zhong-cong, WEN He-xu
(Wind Energy Institute of Shenyang University of Technology, Liaoning Shenyang 110023, China)

Abstract: Based on the model of a large-scale wind-generator with variable blade pitch, we proposed a model-reference

adaptive control system for controlling the blade pitch, and discussed its design principles. We also carried out the simula-

tions showing the robustness and servo-performance of the system.
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1 (Introduction)
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(Model of DC electrical drive pitch control

system)
,

.

1 .

1

Fig. 1 Structure graph of DC electrical drive

pitch control system
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La

dia(t)
dt

+ Raia(t) = ea(t) − eb(t),

eb(t) = KbωM(t),

TM(t) = KT ia(t),

J
dωM(t)

dt
+ Bωm(t) = TM(t).

(1)

: Kb ; KT

; ωM ; TM ; J
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.

,

φ(s) =
θo(s)
θi(s)

=

KSKAKT

RaJs2 + (KbKT + RaB)s + KSKAKT

. (2)

3 (Design

of adaptively system of DC electrical drive

pitch control)

, .

Gp(s) =
Yp(s)
U(s)

=
KpNp(s)
Dp(s)

. (3)

: Gp(s) , Kp , Dp(s)
Np(s) . , :

Gm(s) =
Ym(s)
R(s)

=
KmNm(s)

Dm(s)
, (4)

: Km , Dm(s) Nm(s) ,

Gm(s) .

Hurwitz , Gm(s)
,

. , ,

L(s) = s + a, L(s)Gm(s) .

, Kc(t)
F1, F2, 2 .

2

Fig. 2 Structure graph of adaptively control system

4
(Adaptively system control rat design of

DC electrical drive pitch)
,

Gs(s) = Gm(s). (5)

(
Kc(t) cT

f (t) dT
f (t) d0

)
, (6)

(
r(t) vT

1 (t) vT
2 (t) yp(t)

)
. (7)

2 , u

u(t) = [θ(t) + θ̇(t)L−1(s)]
T
φ(t). (8)

θ(t)

θ(t) = θ0 + θ̃(t), (9)

: θ0 , θ̃(t) ,

u(t) = [θ0 + θ̃(t) + θ̇(t)L−1(s)]
T
φ(t), (10)

θ̃(t) .

,

G(s) = Gm(s), (11)

,

e(t) = yp(t) − ym(t), (12)

:{
ε̇(t) = Aε(t) + bLθ̃T(t)ξ(t),

e(t) = cTξ(t).
(13)

θ̃T(t)ξ(t) , e(t) ,

,

Gε(s)=cT(sI − A)−1bL(s)=
Kp

Km

Gm(s)L(s),

(14)

,

θ̃(t) = −Re(t)ξ(t). (15)

5 (Simulation and conclu-

sion)

Gp(s) =
Yp(s)
U(s)

=
KpNp(s)
Dp(s)

. (16)

Gm(s) =
Ym(s)
R(s)

=
KmNm(s)

Dm(s)
, (17)

L(s) = s + a,

, :

Df (s) = L(S)Nm(S) = s + a,

G1(s) =
Nc(s)
Df (s)

=
c1

s + a
, (18)

G2(s) = d0 +
Nd(s)
Df (s)

= d0

d1

s + a
. (19)
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e(t) = ym(t) − yp(t), (20)

,
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K̇c(t) = g1e(t)
1

s + a
r(t),

ċ1(t) = g2e(t)
1

s + a
r1(t),

ḋ1(t) = g3e(t)
1

s + a
r2(t),

ḋ0(t) = g4e(t)
1

s + a
rp(t).

(21)

g1, g2, g3, g4 .

Simulink ,

, a = 5, g1 = 80000 ,

g2 = g3 = g4 = 8000, Kc(0) = 0.5, c1(0) = 0.1,

d0(0) = 0.01, ,

3 .

3

Fig. 3 Respond curve under constant permanent

: Kp = 200, ap1 = 52, ap0 =

100 , 4 .

4

Fig. 4 Respond curve under varied permanent
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