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1. Wind Turbines

2. Hydraulic Pitch Control Subsystem
3. Gain Scheduling

4. Fault Tolerance
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1. Sliding Mode
2. Hairi
3. Cascaded Sliding Mode
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1. Aikhuele
2. Genetic Algorithm (GA)
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1. synchronous phase angle
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1. Gearbox
2. Permanent Magnet Synchronous Machine
3. Doubly Fed Inductance Generator
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2. Air gap


http://necjournals.ir/article-1-1506-en.html

[ Downloaded from necjournals.ir on 2025-11-15]

o e 53 g8 & Jate 46 ) (sl S 9 J5S es)lub Jlbo

s S g 0 235 665)1)5 gl J) 1B g 9900 0l 3,Skas aps Co(6, ) (o o &S
Dgd go iy yad (VY) dayly O y0dy S'eh e s Cons ((VY) dalas jo il 4 S'e

A= (OV)
S Co(6, 2) 5l cligas sl 93k iy (182 oo @ 9 5L ey 435 Jsb 1 el 3 &S

)03 3939 (VF) abasly )] 55 4 95 0 astitie (VW) dlaly & jguds (3L o

116 =12.5
C, = 0.22( = 046 - S)e A (\Y)
i
1 0.035

(%)

A /(/1+0.089 03 +1

250 Sl () dasly (V) ;5 (VF) doles (55 001> L

12.5 0.4375

116 106 40— 5) e (Toose6511) (Vo)

1+0089 63+1

C, = 0.22(

ook Vel a8 (295 P L S sS Ol g 4 Juate &Sl 1) S sl (S gk
oS ol 005 0005 (Lt (2) (8) JS5 55 Cp= A sioxio sy il ] i ] 0 (6,5 1,8 ays);
(07) 5 (1)) Llyy b illas (b) (5) U5 asilen cilises sl sy 13 P - @ (gl sizmin [0l
ol Giltseo e yus 1 s Sl blis )3 0,8 sanlie g o () (8) UK 51 4 w55 olad o

Dl 0939 (VF) alal,

dpm
— = \V4
dw 0 (%)


http://necjournals.ir/article-1-1506-en.html

[ Downloaded from necjournals.ir on 2025-11-15]

Ol 651 (aelhad) ale a3t / AYAR Jlog o) oylas VY 000 VY

P

Wiy = Vi = Vi = Wiy

F"F VWJ lr'“ ¥ &

-4 0 - i

(a) (b)

@l ol s s sl Pm- 0 glo e (0) Cp- A e @) O JSG

dpslome 1 sl (93b Gyg8 (gl ad (30058 9 J S s Sy drsgi (3205 (] B
9P P 4 S ey g (6L g gl Cal cogee allna 5 S (058 (gl p9letS
gbise b (1Y) 5 (VA) sile (G 8 sitn s yo (1Y) aloleo Aslen

r=bn ()

dPp, dwxT dT
_mzwzy'_k -

YA
dw dw @ dw ( )

Ogse Iy T (ool cpys ok (V) dolro 13 (V) dbleo 9 (V) doles (3,8 (135 L
el (Vo) dlasly ©pgody (132 Copo &y drgi b oS Budio 53,5 ol (V) by ©j904,

125 04375

116 4.06 0.46 +5 _<R—‘°+o.089 93+1>
e

Vw

(%)

T = (0.11)pAV2

Vﬂwz 400800 @O +D ®
w


http://necjournals.ir/article-1-1506-en.html

[ Downloaded from necjournals.ir on 2025-11-15]

wy e 53 g8 & Jate 46 ) (sl S 9 J5S es)lub Jlbo

or A
To= (0.11)pAV, e

12.5 04375 2Rw
%+0.089——93“> § [—116 x (_Vw +0.086) 106 040+ 5]
w?(03+1) w?

| (¥-)

(Vﬂ w? + 0.089w)2
w

J 116 406  040+5 125 (R)
l R wr+008o0 ©O+D 0 (Be Y
w

o 0.089)2

A (Y\) Adlro Lilon L;Id]a.gl) Lgl)b )9;1):3 9> ub)> 9 b o9 )9‘.1.\;'5 oS 09>
T =K,i (")

(YY)abasly ((VA) 53 (V)) 9 (V+) Yol 13,8 opiols b el [blie y9leiiS ol lude Kt o y3 48

Dyl 2959
125 04375 2Rw
‘<R_w+0_089‘ 93+1> 116 (T2 40080) 406 04945
Kii— (0.11)pAVje Vo m = R CEFE
w(72+0080) ¢ @
@ ("v)

16 406 125 (R) o
Bo e2+1 (R—“’ 0 080)2 Wl
Vo v, + 0.

2,

125 04375 2Rw
MCEE)) Av3e_<',j—$+o.ose_ 93“) 116 ( 7, +0.080) 406 040+5
;P )Z w(63+1) ®

Rw
© (W +0.080

(e w06 125 (5) o (Y)
%’ 241 (If,—"’+0.089)2 K


http://necjournals.ir/article-1-1506-en.html

[ Downloaded from necjournals.ir on 2025-11-15]

Ol 651 (aelhad) ale a3t / AYAR Jlog o) oylas VY 000 YA

(olae yoluaS cub) Ki g (loa JEs) p (db e yus) Vv (slajialyl VY) aloles saalio b
Ki = Ko + AK; 0 = po + Ap Mw = Vwo + AVw Sgu g0 uo)s A umb LSLQ’W;?.T
Jizeo wlile Sl AKt 5 A AV g siwd (b Sljle Sl Kio 9 00 Vo a5 ol cdiiws

25 el (VF) daly ©yg00 g oo | (VF) doles eiplpls aistun Koy p Vv gl

1- (XO + AX) =0 (Y\c)

D)3 3939 b3 & )ygods (YF) 4 (YO) dlaily 93 o o &S

1
4.06 0.46 + 5
T w(®+1) ® J

116)((

2Rw )

|[
0 —P
K 0
tot [ cu —+0086

| (o)
_ 116_ 4.06 046 —5 12.5 (R)
: 2
e (B2 + 00ss) e

Wo

12.5 _0.4375 (
(0.11) 5 +0039 6%+1
Xo = oAV, e

Ax =

125 04375 2Rw
O1D) s _<§_w+o.ose_ 63+ ) {[116 x(°+0080) 406 04645
Ge W

Kei Rw Tw@+1) e
(V +0080)
16 406 o 12,5 (R) (v%)
Ro &3+1 Ro o oga). Vo o
Vi (W"— . )

&5 AX 5 295 0 (S (b (s i D Bajtelly (o jlade b Xo Y Ll )
@ bd (050 dlis (sl 1) 0aiS JyuS o g cnl il Kig p Vi (i pes (sl el
) s S o Sl ) 28 4 S pild ) ool b AX Coalad pas ol jolaie
Dged iy ya5 Caunnly oo (YY) dloles silon |
e=1-—(xq+ 4%) (YY)


http://necjournals.ir/article-1-1506-en.html

[ Downloaded from necjournals.ir on 2025-11-15]

wa e 53 g8 & Jate 46 ) (sl S 9 J5S es)lub Jlbo

by pedlS yikd ola 639y9 ol AX cabad pie 5| oS g pedlS 1l 293 AX ()] o &S
€ b2y slbd dawly 4 el il )3 sy (g 9 Wi @ 32 S g 1 9ilpT (295
oelass Pl oaisS 58 4 (galusg 4 dO/AC gl Jave (61 0593 (Jb (e > 9 oo el
S IS B g e oxd (53 S| Ky b il o] slaselly o e
JoiS 4 pliws b cul Hbloe a5 S Soop o 4 ) 1— (% - Ak) &S ol ol oolpiuiny

Al (93l (g it (8l (518 008

Lodls Canoys £
Sidgosmw g loyd s 13 lojen a5 ol ouds plosl MATLAB Lo 55 laodly (gly (g5l aid
Ve il dnd S lej 98 (23)lade (0L g kel sl yiel)ly B el 5l ) sl o
bt e g 5 538 Blate b S8 Slilas 5 4 £958 Gloj 5l ()95 o8 sl 0 (1053 4530
Sl 23,8 &l (o518 onisS S Hld b Ul jlo Tl o aay plodl |y didl dewsi eS8 2lis
Sk g 53 J18 S e g 3K 93135 gy 5 s K (658 s (93959 yslaie (x)]
o S gyl P51 oS 355 dnlgs Wig oo oolit] s ais (gl wpe cloadlhe lyis 4
S 539)9 &l (F) IS8 1 ogy wialss 5bj slopuite b olyon (536 dlasl ojly g Cogts pilss
3B oS S8 )3 (b ey S e g SR 9399 sl (V) SIS 8155 Slagly 5 <o

g oo L ya

NB NM NS z Ps PM PB

SIS S g g s

3B oS Sy )3 60b Gy 55155 Sl 9 S S (53959 F JSS


http://necjournals.ir/article-1-1506-en.html

[ Downloaded from necjournals.ir on 2025-11-15]

Sl 555 (aollnd) ale 4,23/ WWAR oy &) oybous VY 0,90

VY

&l V) Jgd> ol (556 oS 58 5 (0L 95 )98l p5 Slaugly 9 ey (63959

a3 o Hlis 1y puaie o (o5 dliel degoo 5 b Gl g Cuguae

) IS5 sl 36 slael asgoma 5 by S 5 Cogae @ly b ) Jooxr

56 2l by el Cogas @b g
[-3*Kk1,-1*k1] NB (zmMf) AdseSs;
[-3*k1,-2*k1,0] NM (trimf) o
[-3*k1,-1*k1,1*Kk1] NS (trimf) ke
[-2*k1,0,2*k1] z (trimf) o
[-1*k1,1*Kk1,3*Kk1] PS (trimf) o
[0,2*k1,3*k1] PM (trimf) ke
[1*k1,3*Kk1] PB (Zmf) L5905 5

s, a1

7 P

S35 oS LS 55 (60l o 8 S e 5 S 53559 ¥ S5

ool (538 03555 S 5 3 oys I S e 9 S (53929 45 () JSS bl

Amd oo Ui 1) yuite yo (5 dlael dcgerme g (S Sl g Cogae @y (V) s


http://necjournals.ir/article-1-1506-en.html

[ Downloaded from necjournals.ir on 2025-11-15]

¥ e 53 g8 & Jate 46 ) (sl S 9 J5S es)lub Jlbo

) IS5 sl 36 slael asgomma 5 by S 5 Cogae @y (b ¥ Joor

&5t slael Sy ol Cugae b gy
[-3*k1,-1*k1] NB @MF) 4
[-3*k1,-2*k1,0] NM (trimfy sl

[-3*k1,-1*k1,1*k1] NS trimfy sk
[-2*k1,0,2*Kk1] z rimfy sl
[-1*k1,1*k1,3*k1] PS trimfy ke
[0,2%k1,3*K1] PM (trimfy sl
[1*k1,3*k1] PB @MF) arsipes;

S sleasl sle
b ol )3 a5 hlos asuie (93b (g 3 1) S ise o Cunl )8 (55l (2955 sk e
ol (A) U jgody o651 (g5 a5 A daled yastino @8 «yollS jild

NB NM NS z PS PM PB

Al

3 s A S

&g () Jgdo el (56 oS 158 1 o3k omyg slad (29,8 &S (A) S5 olsl

a3 o s 1y uaie o (o5 dlael degome 5 Jbj Gl g Cuguae


http://necjournals.ir/article-1-1506-en.html

S 655 (o) ale 4y / ITRA Sl ) oyled XYY 550 WY

[ Downloaded from necjournals.ir on 2025-11-15]

Q) JSs sl 36 shasl asgame 5 Gl Ol 5 Cugae mls Galed ¥ Jsu

&5t slael Sy ol Cugae &b gy
[-3*k3,-1*k3] NB @MF) dsisnSs;
[-3*k3,-2*k3,0] NM (trimf e

[-3*k3,-17k3,1%k3] NS rimfy ke
[-2*k3,0,2*k3] z rimfy b
[-1*k3,1*k3,3*k3] PS trimfy ke
[0,2*k3,3*k3] PM rimfy ke
[1*k3,3*k3] PB @MF) amgass;

S sleasl sle
Sgdise plml (G5B S w3 (295 & Oh) Gl Ldgys il o S 18
Al e o9 ¥ legoso &5 el (1) JSCb 0ty

17.If (hesgarsoratwazavieyigenerator is NS) and (hesgar is NS) then (error is NS) (1
18. If (hesgarsoratwazavieyigenerator is NS) and (hesgar is Z) then (error is NS) (1)
19. If (hesgarsoratwazavieyigenerator is NS) and (hesgar is PS) then (error is Z) (1)
20. If (hesgarsoratwazavieyigenerator is NS} and (hesgar is PM) then (error is PS) (1)
21. If (hesgarsoratwazavieyigenerator is NS) and (hesgar is PB) then (error is PS) (1)
22. If (hesgarsoratwazavieyigenerator is Z) and (hesgar is NB) then (error is NM) (1)
23. If (hesgarsoratwazavieyigenerator is Z) and (hesgar is NM) then (error is NS) (1)
24. If (hesgarsoratwazavieyigenerator is Z) and (hesgar is NS) then (error is NS) (1)
25. If (hesgarsoratwazavieyigenerator is Z) and (hesgar is Z) then (error is Z) (1)

26. If (hesgarsoratwazavieyigenerator is Z) and (hesgar is PS) then (error is PS) (1)
27. If (hesgarsoratwazavieyigenerator is Z) and (hesgar is PM) then (error is PS) (1)
28. If (hesgarsoratwazavieyigenerator is Z) and (hesgar is PB) then (error is PM) (1)
29. If (hesgarsoratwazavieyigenerator is PS) and (hesgar is NB) then (error is NS) (1)
30. If (hesgarsoratwazavieyigenerator is PS) and (hesgar is NM) then (error is NS) (1)
31. If (hesgarsoratwazavieyigenerator is PS) and (hesgar is NS) then (error is Z) (1)
32. If (hesgarsoratwazavieyigenerator is PS) and (hesgar is Z) then (error is PS) (1)

2. If (hesgarsoratwazavieyigenerator is NB) and (hesgar is NM) then (error is NB) (1)

3. If (hesgarsoratwazavieyigenerator is NB) and (hesgar is NS) then (error is NM) (1)
4. If (hesgarsoratwazavieyigenerator is NB) and (hesgar is Z) then (error is NM) (1)

5. If (hesgarsoratwazavieyigenerator is NB) and (hesgar is PS) then (error is NS) (1)
6.
F
8

. If (hesgarsoratwazavieyigenerator is NB) and (hesgar is PM) then (error is NS) (1)

. If (hesgarsoratwazavieyigenerator is NB) and (hesgar is PB) then (error is Z) (1)

. If (hesgarsoratwazavieyigenerator is NM) and (hesgar is NB) then (error is NB) (1)
9. If (hesgarsoratwazavieyigenerator is NM) and (hesgar is NM) then (error is NM) (1)
10. If (hesgarsoratwazavieyigenerator is NM) and (hesgar is NS) then (error is NM) (1)
11. If (hesgarsoratwazavieyigenerator is NM) and (hesgar is Z) then (error is NS) (1)
12. If (hesgarsoratwazavieyigenerator is NM) and (hesgar is PS) then (error is NS) (1)
13. If (hesgarsoratwazavieyigenerator is NM) and (hesgar is PM) then (erroris Z) (1)
14. If (hesgarsoratwazavieyigenerator is NM) and (hesgar is PB) then (error is PS) (1)
15. If (hesgarsoratwazavieyigenerator is NS) and (hesgar is NB) then (error is NM) (1)
16. If (hesgarsoratwazavieyigenerator is NS) and (hesgar is NM) then (error is NM) (1)
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33. If (hesgarsoratwazavieyigenerator is PS) and (hesgar is PS) then (error is PS) (1)

34
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
48,
47.

48

If (hesgarsoratwazavieyigenerator is PS) and (hesgar is PM) then (error is PM) (1)
If (hesgarsoratwazavieyigenerator is PS) and (hesgar is PB) then (error is PM) (1)
If (hesgarsoratwazavieyigenerator is PM) and (hesgar is NB) then (error is NS) (1)
If (hesgarsoratwazavieyigenerator is PM) and (hesgar is NM) then (error is Z) (1)

If (hesgarsoratwazavieyigenerator is PM) and (hesgar is NS) then (error is PS) (1)
If (hesgarsoratwazavieyigenerator is PM) and (hesgar is Z) then (error is PS) (1)

If (hesgarsoratwazavieyigenerator is PM) and (hesgar is PS) then (error is PM) (1)
If (hesgarsoratwazavieyigenerator is PM) and (hesgar is PM) then (error is PM) (1)
If (hesgarsoratwazavieyigenerator is PM) and (hesgar is PB) then (error is PB) (1)
If (hesgarsoratwazavieyigenerator is PB) and (hesgar is NB) then (erroris Z) (1)

If (hesgarsoratwazavieyigenerator is PB) and (hesgar is NM) then (error is PS) (1)
If (hesgarsoratwazavieyigenerator is PB) and (hesgar is NS) then (error is PS) (1)
If (hesgarsoratwazavieyigenerator is PB) and (hesgar is Z) then (error is PM) (1)

If (hesgarsoratwazavieyigenerator is PB) and (hesgar is PS) then (error is PM) (1)
. If (hesgarsoratwazavieyigenerator is PB) and (hesgar is PM) then (error is PB) (1)

49. If (hesgarsoratwazavieyigenerator is PB) and (hesgar is PB) then (error is PB) (1)
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