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Abstract: In order to solve the deviation in the process of linearized modeling, this method based on the
double-layer convex polyhedron structure was proposed to design the linear varying parameter controller.
The traditional model with scheduling variables was converted into the model with double-layer convex
polyhedron structure. Combined with the gain scheduling technique and the linear matrix inequality
method, the vertex controllers were constructed at the outer sphere convex polyhedron. The inner sphere
convex polyhedron controllers were figured out according to the vertices controllers. The method was
aimed to weakened the linear deviation, enhance the control effect of controller. The simulation results
show that the wind turbine operates with more stable output power and more lower mechanical stress
compared to the performance of traditional controller.
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Abstract: In order to solve the deviation in the process of linearized modeling, this method based on the
double-layer convex polyhedron structure was proposed to design the linear varying parameter controller.
The traditional model with scheduling variables was converted into the model with double-layer convex
polyhedron structure. Combined with the gain scheduling technique and the linear matrix inequality
method, the vertex controllers were constructed at the outer sphere convex polyhedron. The inner sphere
convex polyhedron controllers were figured out according to the vertices controllers. The method was
aimed to weakened the linear deviation, enhance the control effect of controller. The simulation results
show that the wind turbine operates with more stable output power and more lower mechanical stress
compared to the performance of traditional controller.

Keywords: wind turbine; LPV; double-layer convex polyhedron; gain scheduling

i -t A B R G AR, HoRr XU LR ) 2

sk BARLLE T Z), A58 PID Fhi EL 2 AR x i
&b =Vt VeV AL 727 =i

FIHRF 5, A e XU A HE B A1 381t R ek 22 1) T AL A 5T N0, Hoo 211, 1025 I 426 25 A0 52

W 20 AR AE K WL I R A )2
R H . 2015-04-24 BIRTH W 2015-06-15; FH o 20 T R i 5, FOE 4
FEAITUH : VLI585 108 e 4% B R B s . N o [5] -

% IF R 0 H (FM-201408), 1T 354 75 K A A" iU 177 Aok 2 4 R dl g fE RO, A
(WLW-008): FHZR ) 2 ARG R A7 R IR e SR A1 1) &

’ W (R A SRBEAR(19910), B, s, WL, o i - i
“ B BRSO, AT A 2 IR LR £y LK

—
>

|
T
—

http: // www.china-simulation.com

*218 -

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 1, Art. 29

H29 B 1
201741 H

A AR ) 2k AR S B0 (Linear Parameter
Varying, LPV)FRIO7, S5 3 7 2 1 44 (1 #4018 A
8 25 P RO SK B Z AR ) LPV #5514
MG T IE 55 2 AN il KA ) 1) @, 23 1 4k
ZONT B RCR T RO AR 22T R
GUINEMEAS S BESHUN AR, MAEAL SR 2 21l
PRIK LPV Fa i g et B R, WU A AR 26
PEAG IR AL RR A RUEAT G 1, 0P 785 % 18
FIFH AP 22, X T XL LPV gAY
ARG, EH AR SR A ) 45 ) i A AN AR o

N T IRANBAEA R AR R 2, i 2
T TR PR o et SEMAERA . A28, A SO
BT XM Z AR LPV &l e i it Ik 1e46 48
LENIE AIEL 2 8RR T i A e AR E AT TR
FHAEL M RGEA N A B S5 I &M SR
gel O, NI IR PEAL BT R 22 . 1
SeARHE L i 22 Z WA EOAR TG L, AEN 2
2R — 2™ 22 T AA) TR AR B AT B IR AR 3T R
VER A1 2 2 A — 2N 2 AR IR TS,
FIFH 2 PR B AN S5 20 (Linear Matrix Inequality, LMI)
(R TTVESRARANZ T A3, 5o AR A SR AR ) &b
JE TR A 2 1 B2 B RAF 2BUE LPV 45461
aro M TAEGR RN Z MRS R, BUE N2
ARGER AT LAERAG SRS B AR o 7 KU AN
BANEDLT, BEMSAEZE SV H B A A Ak 4 il
v, AIARIE XU HLR S8 S A 13T .

1 RAHEE R Ry

PR = B 2 S sh R, Ak 2)
DU PR, SRR TR, DR RG T
VAR

11 ZEREN R R TR

FENGE IR 28 )2 R R v 2
ERIIIHET, (), AEREEH T U o, (0) fieds . P
AR RE RN EERINTE v(t) , 2L p, K
H-RIAT KRR A R R C (A, ) f1 R H

Sk, 2 SETXUR ST R I HL LRV Fib 8 it

Vol. 29 No. 1
Jan., 2017

HCL (A, B() AR B A (L) R ZRIELE At (1
AL ST, () W AEER:

T.(t)= PAV’ (1)C, (A(1), (D))

20,(t) o

PO)=250, B(t) - @ BE) + @ B (1)
Wt B () WS %R,

IR AR R

A UL e AR S AT il 4Lk o LA B 15
Gr 3, R, FEBEAR Y B, A1 B, » KT
HE I AT, PIIKARE O N, o AR SIHL
R L AR By, » LRI R Ky, - HAE
2 0, (1) o MU ERFAR T, (1) » KLU
N o, (1) « ALENRGEIBRLT

B
Jro, () =T, (O + N_dtwg (1) - Kgby (O =
g

2

1.2

(By + B, (1) (3)
> = Kat Bat ) 1y -
3,0, (1) = N, 0,(1)+ N ,(t)
B
(N—d;+ B, ), (1)~ T, (t) “)
g
6,0 =00~ 0,0 5)

g

1.3 NERG TR

P 5 L7 24 4 P A 0 % 3
B R o B o T, () A B R %
Tyrer (O R, 2590 28 7T LA — A FLAT I
B, BB R BT E ML p, ) il
B 5, Yt . HUF RGN

. 1 1
Tg (t) = _T_Tg (t) + T_Tg,ref (t)
g g

Py (O =104 (OT4 (1)

1.4 RAPFFIRRE T HFRE K
HF C, (A, A) FECT T, MmEARLYE, h
XS T, 70— ST R I, A3
oT, . o,
v+ —=
ov 0

@,

(6)

O

@ (8)

http: // www.china-simulation.com

*219 -

https://dc-china-simulation.researchcommons.org/journal/vol29/iss1/29

DOI: 10.16182/j.issn1004731x.joss.201701029



Zhang et al.: LPV Controller Design of Wind Turbine Based on Double-Layer Conve

5529 %55 1 ) RGN EAR Vol. 29 No. 1
201741 1 Journal of System Simulation Jan., 2017
ot 3 AN A ST LA ph R DL e % = 4.0 + B.(0)y (10)
F L ORGE v(t) Bk N R AR R e JlIE Y u=C.(0)x. +D.(0)y
RIEFE R A PPIRS AR =, B (D~@)HA i+ P B 20(9) K A (10) AT 45 A R GORESF 1A A «
IR T RARAS 2 8] () ik JE A Xep = Aep (O)Xep + B (O)u
X = A@)X+ B, (1) + B, (1) u Yoo = Cy (O)%cy + Dy (O)u (v
2= GO+ Dy (GO)+ DB () AR R 5 B0 B e 1
y =C,(0(1)x+ Dy (6(1)) @+ Dy, (1) u 000100 000100
IR R X =[ A1), A1), 0, (1), 0, (), 0, (1), T, 1", 1{0 0000 o}’ 2:[0 0000 1}’

PRI =[Bep. Toree ] > y HRBHEH, z HR 0 10 0 00
Duz{ }’ D12:|: }’ D21:|: }’ Dzzz{ }

G, o ARNEME . (FA %% 0 00 0 00
A(e(t)),B(a_(t))ﬁ;%lJEﬁiA(f),B(@())E@ﬁéﬁ) b A(6), B(0), B, KA.
-1 2} 0 2.2 M= M2 HEARRIENL
0 0 s R WL 56 5 R 2 A0 3o o 471 1 M 22
AO=| 0 o - P 2 8 214 2 % 25 T 45 T AL oK
| 7.6 K, AR 2 S R AR T /K02 0 2 T e
J_r op 0 i J, Ko JEAE JE AT 2 M 2 AR A 05 DY R, AR s 2t
| 0 0 0 S n AN BRI AR A YE B, B0 S Br)4R
0 0 0 T PSR S 2 AR o KT BREANRR T 15 A 2 2%
0 0 0 Ve TH HH A2 B, T AR AT S 45 B 2 P £ FR
_ﬁ_ | 0 VEVF R R TR, R
o ¢ o | S0 T T 245 S0 95 6052 P S0 £ 3 2 S i
G, NI S| bR B 1 R S T
Yo BB 1 oTw | REEHREE.
dt _ _—dt LI | 0
NgJ, oo d O, DI§____DI7 D48D45 D47
0 0 _1 K[ P D46
e ] 4 43
T D42
B(6)=|0 0 0 0 LICINGIO)
0@ 000 0]
B=o 0 000 L
Ty .
- )38 D37
2 LPV 2SR % - D36 N D36
. N D2 2 DP3 D3 o 33
21 MR RGEMALR N N —
R G 2= [0y, Bl BB B 1 R T A S R
y=[ o ,Tg ]T , s . Fig.1 The figure of double convex polyhedron structure

http: // www.china-simulation.com

*220 -

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 1, Art. 29

H29 B 1
201741 H

FCrpgeAS i i) [ 52 X ot B 6 O AR 5
— RN ARG . JETIAANE i AR
ANEn PERI(— M =2, b K AR R
TR0 I R 2 o IR ZeE i 222 n N
m AR AL SE B2 TR R 2 A4 i T
Di(G=2"), HI%FZ Dy(ZH B/ 2 AR SL[RIAA e T
BRI IARISH . LT K@) » K(6,), K(6y)
Shy U PR A R O — [ (AN A A% K(6,) AL
ARl E R R BN S — 400 )

HR 48 STHR[13] 74 £ S B X BIL S 56w LA 3]
AT, (O(t))/ 8B , T, (O(t)) / ow. , T, (B(t)) / ov 43 3l 5
WG ) 0 2/ e B, FEXS 3L 3 4L e D 2tk il &
e IR R G AT LA 2 K (12) s i A
M 7525 1 Stk ik

fo =-0.050+mn,, f, =-080+mn,, f, =n,

1, €[0.3,0.5], 7, €[8,12], 7, =[0.7, 0.9]
Hrpe 0 RWEARSE: n,n,, s ZWESE. JRR
SRR Bl BRI B AR IR 2 TR B ) 3

(12)

0 1 0 0 0 0
-1 -123 0 0 0 0
0 0 0 -001 1 0

AGD=\ o o 72874 012 002 —0003
ff, 0 —49 0 f, 0
10 0 0 0 0 -1 ]

B(6.7)=[0 0 0 0 f, o

C,.C,,Dy1, Dy, Dy, Dy, A AR, IRFFAAL,

H AR S 3 SR A vy R P42 ol i LA
FEAS T X 0 €[12,24], HARZSHHE 1 715,

RS TR I L R AR YA O A L E A ]
Wt gk n =X (13) s :

A(G,n) =04, + a, A, (13)

o - 24—9’0{2= 0-12

24-12 24-12

Hy o, 0y, Aly A NE—FMNMZ IR RS
JEE ZR BRI B2 KRR o K U AR 6 i s A 23 )
AFI2) LA AG,m) 1 ATAFU0 R B (R R
FE Ay, Ao

Sk, 2 SETXUR ST R I HL LRV Fib 8 it

Vol. 29 No. 1
Jan., 2017
0 1 0 0 0 0
-1 -123 0 0 0 0
0 0 0 -0.01 1 0
4= 0 0 72874 -0.12 0.02 —0.003
-0.6+7, 0 49 0 -96+73, 0
| 0 0 0 0 -1 |
i 1 0 0 0 0
-1 -123 0 0 0 0
0 0 0 —001 1 0
4= 0 0 72874 —0.12  0.02  -0.003
-12+n, 0  —49 0 -192+7;, 0
0 0 0 0 0 -1

B,=B,=[0 0 0 0 5, 0]
HRPE LV 72 2 & B8 m ARG )
HERYEE R 2 AR ik a(14), (15)Fs:

(el 2l
Bll Blll BllZ Bll3
au[*‘”}% A][”‘]
Bll4 BllS Bllé

A A
an{ v ]‘*%8 18] (14)
B\, B, s

A A
a| Jw{ 28] (15)
B127 BIZS

RANEn, ny, ny - MiZESE, WAEHE—
JERHER - A4, By s Ay, B, WL 8 H oy
Ay, By LA R, Horh oy 8 R A
WOV o0k A, By Yy FEREREFE . 4% 7y, 10
P AR AR BIHEFE A, 4,, By, By, THEIAT 73
TR Ay, B BUERIFERE (=125 j=1,2,....8)-
Horp

1= Minax = 1) Mamax = 112) W3imax = 15)/ T

&y = (1 = Mianin) amax. = 712) Wsmax. =713/ 1t

%3 = (M =10 = Taumin ) Wmax =113/ 1

@y = Mimas =11 amax = 11005 = T3/ T

http: // www.china-simulation.com

°221 -

https://dc-china-simulation.researchcommons.org/journal/vol29/iss1/29
DOI: 10.16182/j.issn1004731x.joss.201701029



Zhang et al.: LPV Controller Design of Wind Turbine Based on Double-Layer Conve

5529 5 13
2017 41 J
s = = Mo )00 = onin ) 3max = 713)/
A6 = (1 = Mnin) Damax. = 1120005 = i)/ 11
7 = Mimae = 1000 = i )03 = Tymin) /T
g = = Mmin )0 = Moanin )03 = Tmin )/ Tt
Mt = Mimax = Mimin)Pamax ~ Mamin)M3max — 3min)
8 a; =1 o;>1i=1
j=1
O Dy i 2B 255 R
M. (k=1,2,3)
FL SCRR[ 14177 A1 7E KU 12 my/s 7124 m/s S P T
R OT, (O(t))/ 0, 0T, (6(1)) / dw. , T, (6(t)) / ov 1]
TLSAH AT LA 77y, my , 1 AESX PN T A AL ) HRU AR
3l HE(0.3,0.5), (9.2,11.5), (0.7,0.9). F-&E{H AL
TR R M2 R I 2.3 TR T s
Tl K, K, o SR — R 2 AR b 45 R %
Hla K (0) -

2.3 LPV RIS HI BT

LPV ¥ 1 K (0) i, 1Kk %
TR X Sk AT — 0 4k, PR R G —
&, HHHRRSEW L2 Sy
HEHE B 5| BAAG SE e 5| Bl Bk 4Rhs 5
1 &,

R 1 PATAERTRIE E R X A i=1,2,...15
i=1,2,., R T A B AR 2 (16) T
ALL 0, X (0,)+ X (0;,1;) Acy (0;,1;7)
BgL (ai’”ij)X(ai’”ij)
CCL(ai’”ij)

X(0;,1;)Bc,(0;,1;) CgL (0;,m;)
7T D¢y (0;,m;) |<0 (16)
DCL(Hi’”ij) -7l

W (16) AT 4, HTHhISe4ERE 4,, B, ,
C,, D, LSSt X #R AR, Hat(16)
FEAEH Ay (0:,m;)X (0;,1;) + X (0;,1;)Ac, (0;,1;)
(AR EERR Y, JEAE—A LMI (/. 4 sk
FISEARE GRS, (BB 4, B, €, D¥
A (16) AR — LMI 25 1] [

iyl

ARG HAR

Journal of System Simulation

Vol. 29 No. 1
Jan., 2017

BEFE/r BL) Lyapunov B EUE N -

Yo P N . O M
N' 7 M' 72

X Py Q  nxn GERISFRAIRE,  [R]IN AN T 250
8y, WHE. T35NE LA

L [e 1 1P
UMt oo|T T o NTS

LA XX = 1 S T XOIT, = T,
WA B 42 ) 2 AR e SN -
A=NAM" + P(A+ B,D.C,)0 +

PB,C.M" + NB.C,0,
B=NB.M" +PB,D,,
C=C.M"+D.C,0, D=D,.
TR 6 50 B (T, 1) X6 R (16)BEAT A &

A fen] A2 (17):

[ Ay (0,m)" X (O;,m) 1T, +(*)
By (0;,m) X (0, m) T,
CCL(ai’”ij)Hl

HITX(Bi’”ij)BCL(B) HlTCgL(Bi”hj)

71 D (0;,my) |<0 (17)
D, (6;, n; ) -vI
B8~ 1) B IF 15+
HlTXACLH1 =H2TACLH1 =
AQ+B,C A+D,DC,
. 5 (18)
A PA+BC,
B, + B,DD.
11/ XBg, = IT) B, = Lo (19)
XB, + BD,,

Co 11, =[C1Q+D126’ C +D12ﬁC2] (20)

o I
' xi, =1, 11, =(I p (21)

BRI~ A1 7R 530(22):
[ PA+BC,+(%) * * *
A +A+BDC, AQ+BC+(®  * *
(PB+BD,) BFBDD) 4l *
| G+D,DC,  GO+D,C Dy +D,DDy

<0(22)

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

°222 -



Journal of System Simulation, Vol. 29 [2017], Iss. 1, Art. 29

H29 B 1

Vol. 29 No. 1

2017 4 1 /] FRIEAR, & JETRZ M Z AR AL LPV FEkilds it Jan., 2017

{P ﬂ>° 03 TSR AR, MR 3, 1 47
)

ARSI SHUERE P, @ UL 4 ANiBhis
WHMEA,B,C, D3 3(22)~23) 1 A &
0 €= AL ES AL, WU SR R R E T
PERETRbRI BB AEAE . HRAEE P, Q, 4, B,

C, Dl FAEVEW A S5 5 K©) .
gk
(1) MR SRS EIM N
I-PQ=NM"

(2) 4% R aUTH S H 4 ) 2 0 P
A=N"(A-X(A-B,DC,)Q-BC,Q-XB,OM ",
B.=N"'(B-PB,C),C.=(C-DC,0)M™",

D.=D.
(3) SEsRAMEH CL g, ny,my N R AR R I
AN AT ri sl as, PR TR AR 7,1, 15 (ESK
PR TI R EHAS K o
Ac(m) Be(m)) &
.= = K
’ &M)%W]H%(m

(&) R oK HH 0 T p42 8 LA F 52 ] 0 £
JEAS it O 75 H S s FLPs 2R R s
A (0 0
K(Q):( c(0) BC()J:
Cc(0) De(0)

. A4; B;)
> aK(6)eCo Jd=1,2,..r1
i=1 Ci Di

3 PiESHT

3.1 HESH
WITHLRZE I3 7 BB KN 1 i

3.2 iE4R

TEE] 2 B XaE T, 0~100 s P, XGEF-3
{4 19 m/s, FELE 13~24 m/s JuE A BENLA L. K

3R 3 BRI 2GS 5 2 AR LPV #2 il 1
WZZ M LPV 6] R AU s, <
SRR ZE . H IR Th AR e L . 3
e FNLIG S (s ORI . U3 13~18 my/s Y]
AN Ferh Al T s S LU B AT, #0
TRFFAE 161.6 rad/s HIPHIT, 17 H AR A EEAS

N ANTERUZ T 43 A 2 T e 2
G
x 1 RAOMRGV S
Tab.1 Wind turbine system simulation parameters
ZH 1B 24 fH
Ba 775 J, 390/kgm?
B, 7.11 J, 55x107/kgm?
B, 45.6 A 10 385/m>
N, 95 P 1.225 kg/m®
1, 0.92 Ky 2.7 GNm/rad
Mg o) (9.2,11.5) | (O Ornax) (12,24)
(i Tomax) (0.3,0.5) | (Tsmin i) (0.7,0.9)
26
24t
22+
g 20
=18
16
14+
12

20 30 40 50 60 70 80 90 100
t/s
K2 XA
Fig.2 Wind speed simulation

162.0 B (&

161.9 F —ﬂ)%'}"’i‘ﬁ?ﬂ_
— 1618 -
3 16171 S s
= 161.6F 1 i W i ]
=, 1615+ |
S 1614}

1613 L

1612

92.0 93.0 940  95.0 96.0
ts

K3 Hedions e
Fig.3 The contrast of the rotate speed

http: // www.china-simulation.com

°223 .

https://dc-china-simulation.researchcommons.org/journal/vol29/iss1/29
DOI: 10.16182/j.issn1004731x.joss.201701029



Zhang et al.: LPV Controller Design of Wind Turbine Based on Double-Layer Conve

%529 4 1 ) E R Vol. 29 No. 1
201741 1 Journal of System Simulation Jan., 2017
m;w*, _____ pErn—. EE 4, RGEAE 15~19 m/s YR N s . <
——ﬂ%ﬁy BV OR R AE AR RS (H AR AR BE PRI AHDN) 22

71.471.671.872.072.272.472.6 72.8 73.0 73.2
t/s

4 RBNEHMEXS

Fig.4 The contrast of the rotor acrodynamic torque

error-7’/Nm

Fig.5

2

<

error(z)-P/w

Published by J

200F
150+
100 |
50 B

- AE G
— X E &

r

i
(=)

-100
-150}
-200t

60 70 80 90
t/s

K5 RBhRRZER L

The contrast of the rotor aerodynamic torque deviation

x10°
4.86 1 G Pl
4.841 — M=
482}
4.80 P
4781
476
474 +
472k . s . . . . . L
17.5 18.0 18.5 19.0 19.5 20.0 20.5 21.0
t/s
Ko LhZfixftt
Fig.6 The contrast of the power
30 —
2l fE5e ]
— W=z
] F
O"Ir IJI'.I :I I,.'
—1 R a vt '
-2r
3t

17.518.018.519.019.520.0 20.521.021.522.0
t/s

7 DiERFER L

Fig.7 The contrast of the power deviation

AWM. W S fos, L5028 F )
SR R BN RIE BT 0.91%, TN 6 WK
BENT 0.33%, FEHISCERAE] T .

Kl 6 B RUIH7E 18~24 my/s 0 Bl N AR AL . %) Lk
T B AT LA AR B 428 1 i i Dy 3R A0 T AR e 1
R EROE T D% 4.8 M/W ERE
N, w7 s, XUZREEENE RN
0.12%, MAESRAZHE 0.42%,. HILATS, X2
M2 AL R ) LPV #5128 A 80 bR T RS
tbmz, PRUE T R INTE MR .

4 SR

XS T 5 LPV AR A7 7 R Bt A s 22 1]
R, P A B I G I A T S A i 2
b, FERRAE i 25 2 8 1) BUORN AR A0 Y T SR A AL
R Z RS o %7V Ik T AR A 2
SR T RIS R AL AN R 1 I 8 E X S5 R
BEfli b, G 88 EEBORFN LMI 1R 772K i
LPV &8s DiEE RRN], AT BUXE A i
JEAR R T Z T AR S MY LPV 8%, W2
SRR T RALMEAREE, L T REM 2 A
REFRFR, CRIE T KPR IEAT, SHE5IAL
B LA R SRR R Dt e, WOz VEAE R Bl
i) o 50 S

SRR :

[1]  TOA, WP, K579, Fuzzy-PID #5175 X0 & H
AHIRGTHNT [J]. BIEEAR, 2014, 38(4):
715-718. Si Zhu Shoupin.
Application of fuzzy adaptive PID control in variable

(Yu Jiangli, Yachao,
pitch system for wind turbine [J]. Power Technology,
2014, 38(4): 715-718.)

[2] Jovan Meérida, Jorge Davila. Analysis and synthesis of

sliding model control for large scale variable speed wind

turbine for power optimization [J]. Renewable Energy

(S0960-1481), 2014, 10(11): 715-728.

W21, I, AN T A R

AT (0], RGOTHAER, 2007, 19(5):

1090-1094. (Jiang Aipin, Li Xiuying, Hang Zhigang.

(3]

http: // www.china-simulation.com

©224+

ournal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 1, Art. 29

H29 B 1

201741 H

Sk, 2 SETXUR ST R I HL LRV Fib 8 it

Vol. 29 No. 1
Jan., 2017

Analysis and simulation for effect of adaptive control
application [J]. Journal of System Simulation
(S1004-731X), 2007, 19(5): 1090-1094.)

PeXefE, R RO KL LPV  Hoo 45435 ¥
T [9]. vEBH L R2E244R, 2008, 30(5): 514-519. (Yao
Xingjia, Zhou Jie. LPV Hoo controller design base on
wind turbines [J]. Journal of Shenyang University of
Technology, 2008, 30(5): 514-519.)

AdrianIlka, Vojtech Vesely. Robust gain scheduled
controller design for uncertain LPV systems: Affine
quadratic stability approach [J]. Journal of Electrical
Systems and Information Technology (S2314-7172),
2014, 21(23): 45-57.

Yue Ting, Wang Lixin, Ai Junqiang. Gain self scheduled
Hoo control for morphing aircraft in the wing transition
process based on an LPV model [J]. Chinese Journal of
Aeronautics(S1000-9361), 2013, 26(4): 909-917.

Bianchi F D, Manta R J, Christiansen C F. Gain
scheduling control of wvariable speed wind energy
conversion systems using Quasi LPV models [J]. Control
Engineering Practice (S0967-0661), 2005, 13(2): 247-255.
Farzad A Shirazi, Karolos M Grigoriadis, Daniel
Viassolo. Wind turbine integrated structural and LPV
control design for improved closed-loop performance [J].
International Journal of Control (S0020-7179), 2012,
85(8): 1178-1196.

(]

[10]

[11]

[12]

[13]

[14]

[15]

Sung Hyun Kim. Heoo output-feedback LPV control for
systems with input saturation [J]. Springer Journal
(S1598-6446), 2012, 10(6): 1267-1272.

Damiano Rotondon, Fatiha Nejjari, Viceng Puig. Robust
state-feedback control of uncertain LPV systems: An
LMI based approach [J]. Journal of the Franklin Institute
(S0016-0032), 2014, 351(5): 2781-2803.

Li Chanying, Guo lei. A dynamical inequality for the
output of uncertain nonlinear systems [J]. Science China
Information Sciences (S1674-733X), 2013, 56(1): 1-9.
Tore Bakka, Hamid Reza Karimi, Seren Christiansen.
Linear parameter varying modelling and control of an
offshore wind turbine with constrained information [J].
IET Control Theory and Application (S1000-8152),
2014, 8(1): 22-29.

Christoffer Sloth, Thomas Esbensen, Jakob Stoustrup.
Robust and fault tolerant linear parameter-varying
control of wind turbines [J].
(S1007-080X), 2011, 21(4): 645-659.
Fernando D Bianchi, Ricardo J. Wind turbine control

Mechatronics

systems principles, modeling and gain scheduling design
[M]. UK: Springer London, 2007: 163-171.

Peter Fogh Odgaard, Jakob Stoustrup. Fault Tolerant
Control of Wind Turbines: a Benchmark Model [J].
IEEE Transactions On Control Systems Technology
(S1063-6536), 2009, 21(4): 1168-1182.

—— e — — - — —

(EBEZE 211 D)

(9]

FALR, F2EM, TR, & IR & Bk EE S
MRR L s ¥ 5 N [T, FBIlS{R, 2012, 49(1):
57-62.(QI Chuan-feng, WANG Xue-wei, HAN Dong, et al.
Design and Application of Low-voltage Power Line
Carrier Channel Impedance Testing Terminal [J].
Electrical Measurement & Instrumentation, 2012, 49(1):

57-62.)

(107 B8 1. AP AR s v P9 s A2 S TR (M. bt

HL Dk HE ctE, 2011,

[11] #EPF, R R4, XU, 2 oM B2 H

pREB P ). B AL TR AR, 2014, 34(4):
587-595. (DONG Ping, XU Liangde, LIU Mingbo.
Multi-objective  Coordinated Control of Reactive
Compensation Devices Among Multiple Substations [J].

Proceedings of the CSEE, 2014, 34(4): 587-595.)

[12] A0, RERVL. FET RTDS ) SVC 55| R 5717 &

R [J]. REAEFR, 2013, 25(5): 915-920. (Zhao
Ming, Qian Luojiang. Research on Control System of
SVC and Its Digital Simulation Based on RTDS [J].
Journal of System Simulation (S1004-731X), 2013, 25(5):

[13]

[14]

[15]

[16]

[17]

[18]

915-920.)

UK. it i 457 5L 00 L 25 8 30 28 T D A2 BOR B L
I [J]. EMER, 2007, 31(2): 118-122. (GONG Qing.
Switched Var
Compensation Technology and Its Application [J]. Power
System Technology, 2007, 31(2): 118-122.)

K, AR BARRIBFES MBI R .
HL T e 5818 2002, 7(7): 13-16. (ZHU Xufei, PANG
Zhicheng. The Relation Between Dissipation & Material
[J]. Electronic Components & Materials, 2002, 7(7):
13-16.)

JiEsR. AN B A S RO (] BT ooty
HEL 1982, 2(4): 12-17.

Coleman T F, Li Y. An interior trust region approach for

Thyristor Capacitor ~ Dynamic

nonlinear minimization subject to bounds [J]. SIAM
Journal on optimization (S1052-6234), 1996, 6(2): 418-445.
Shlezinger N, Dabora R. On the Capacity of Narrowband
PLC Channels [J]. IEEE Transactions on Communications
(S0090-6778), 2015, 63(4): 1191-1201.

Temme A K, Rothwell E J. Material characterization
using a two-wire transmission line [C]/ Radio Science
Meeting, USNC-URSI. USA: IEEE, 2014: 11-11.

http: // www.china-simulation.com
225

https://dc-china-simulation.researchcommons.org/journal/vol29/iss1/29
DOI: 10.16182/j.issn1004731x.joss.201701029



	LPV Controller Design of Wind Turbine Based on Double-Layer Convex Polyhedron
	LPV Controller Design of Wind Turbine Based on Double-Layer Convex Polyhedron
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/dKWUtChXCF/tmp.1688108042.pdf.NgPPJ

