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ABSTRACT
Integrating large-scale wind farms with the main grid poses several challenges to operating

the power utilities. One of the most important is to extract the maximum possible power in
different operating conditions from the installed capacity. One of the common solutions in
wind power plants equipped with doubly-feed induction generators is to control the output
power of the rotor by using a proportional-integral controller. In this paper, a modified
chaos-based imperialist competition algorithm is used to manage the control coefficients of
twenty wind turbines (2 MW) located in a micro grid. The results show that the use of chaos
theory improves the quality of convergence tracking of maximum power points during rapid
changes in wind speed. In the classical proportional-integral controller, when the wind speed
changes rapidly, the generated torque contains a large ripple and this controller is unable to
overcome the nonlinear and ripple torque properties. This weakness increases the stress on
the system and can damage the structural equipment of the generator. At the same time, the
results obtained using the chaotic-based imperialist competition algorithm show that not only
the ripple content is significantly reduced, but also more than 40% of its subsurface value is
reduced.

Keywords: Maximum power point tracking, Imperialist competitive algorithm ,Chaos-based,
Wind Turbine.

Submit date: 2022/06/14
Accepted date: 2023/06/28

Corresponding author Name: Ali Karami-Mollaee
Corresponding author address: Department of Electrical and Computer, Hakim Sabzevari University, Sabzevar, Iran

Iranian Electric Industry Journal Quality & Productivity Vol. 12 / No. 2/ Summer 2023


https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.2.7.8
http://ieijqp.ir/article-1-907-en.html

[ Downloaded from ieijqgp.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23222344.1402.12.2.7.8 ]

Iranian Electric Industry Journal Vol. 12 / No. 2/ Summer 2023
Quality & Productivity ISSN 2322-2344
AY-AR Lo, pa EISSN 2717-1639

(o (6 ylomiiwl CulBy 0 oI L (gL sy yo8 lgF PSTus aladi Lo,
G| &g ylas g

gy aallas go
M dmme Lokl & elrd ol e latils T D 0,5 e ¢ 6550 gommils < goblols il el
Sboteal & yloslo slg> Lokl

Ol sl ¢ (ol 5T oS8y ol wlge g2 (ssiges 05,5
sara_shahabadi@yahoo.com
Ol lgrem «6)lg s S ot (SalS 5 B (oo 0uSLalS-Y
karami@hsu.ac
Ol spligie (godlol ST olStils sl amly 3 smiges 09,5
a.shojaei@iau-neyshabur.ac.ir
Olnl sl ¢ ool oliT olRails Lt 0l gy (omtiges 05,5 —F
Majid Halaji@iau.ac.ir
Ol st sl aly o cadlul ol5T olStsls (SlSs gusige 09, 158 5o (B)5l,3 5 (5 y5ld DLk 35 a0
safehian.javad@gmail.com

3,19 ol o 4y & 508 i 1510 2002 Sl 1y g3ake oIy (6wl y A5 b rlie (owlidlo )0 (0L €5l 50 plES : ouaSy
Sl ol cuad B9y cadyb s gl bulpd 5o (Kee ply S las glsuel @)l (e 3 (S
S G rSone SoS & 5539y (o295 Ol JAS Al g 93 I (2L b yeil 55 4 emoe $3L Solig i 10 pawpo s, I,
i (5l gl a3 b ouls 2ol (g lominl culd) (g3lwaiony pi yeRIl I Ao (! 5o el (JI 1 (oS ouiis S
45 GBS o oyl o] iy g LS e o o0l ASLl 3y K 40 A HF 1,8 I1glKe ¥ ool ey Yo suiaS J yiS il po
39 .00,5 20 0l Gt g @y g Ol i pTD j0 (T S Tue bl (6580, (2l Nod oS dguty g0 (gl 4yl 31 coliiwl
e 500 6o 4 (gluie I 0L s puw 4 (Gloj (SN (JIEI- (ol 00l 585 L plg yS e Al (b (351 !
Ol el lgil HlilS ho ) 9 (ot i Camols  ade )0 0udlS J JiS (il 9 0092 (o3b ) ) (59l ousl dla HolidS by 0
Wl 8 53 95,5 593135 (6L Ls Sl 5at (3 T Sl WilgF (g0 g 00k iansus &y 00k 3l (oo el SR8l Eesl i
B sk 4 ) loime kel & a5 wp0 (o0 Ll ol (Sime (s sleximel ol ot 195U 31 eolisuwl b ool sy gL

Sgiv on 2l 35 itz 3 sldin 51 F 51 Gl oSy a3l ialS slakim Mo

Gl (s oS Jomu 5 leninl Cull o 98Nl ST aball () (5lS (sl3ly
VETIVE allie Jlo)l 5,6
VEYFY alie ol Gl

e o5 o s oy
u‘f“)‘jrﬂ: ¢ 6)‘5)»...; p..i> olim‘.) ¢ )"WK 9 d)" ‘SJJW oaSials J}i.w.o OM}J ‘:LW.J

\F-¥ uL.w.’LJV\ LSJL‘J c)Lo.wY O)Lo.w w.&:\))bb JLAJ Q‘)"l d)"“""‘*@&.g)ﬁ °)'Q"'5"""‘°“5g5“&5)"_6‘°'1‘c 44,««4

AY


https://dor.isc.ac/dor/20.1001.1.23222344.1402.12.2.7.8
http://ieijqp.ir/article-1-907-en.html

[ Downloaded from ieijqgp.ir on 2025-12-08 ]

[ DOR: 20.1001.1.23222344.1402.12.2.7.8 ]

codl 4l e 6 lexinl Culd) w5 L ol slagm g lys 2STas alais b,

oxe 5395 Sy 4 byl pela Byl Sl gl e
] 00 )5») Ql.l LSAL‘ Sy )l )JYLl JJOLO.A

Yo 4950 lei y2STas abaiii glys,— ¥

adgl ptrlio VY
ki (V) JS& 1o DFIG 5 st (g0l (s S sl Sl
Gk 5l ok e 3l gl BB SlKe ol el oad ool
gl R doa J&x P calal) ol 5o sl annlone LB (V) ala,
B 45 03loe 9ok ey 2 o Cp 9 ok o pu U iy
56 Qe adlon (V alal)) () 03 S5 ey 55 5 (B) o5 el

DT sl o fpmy59 (SilSo ey Gy

P, = 0.5p.m.R%.v3.C, (2, B) QP
A _ Qt.R (Y)
v

(1) alafy ©)50 @ SO SYolas (5510 b (SelSag Sl 5l
M) Ly ) Gl (@) whal, ol 0 el Gb cans LB
Glacdad olaxs plp (D) 9 g5l GuiliS gl (Lg) o bolite (uiliS guil

pM
I

Tem -

N| W

: ((psa- IrB - (psﬁ-lra) D)

A g S oS Sl oY (Gly Sl abak b
s if g s Sy 00555 ;S £43 90 Ly ol o 00,8
S by 5l (e 0 sl I peliine b9, 50 035 (g0 iy yaS
2 &z ey gy Q151 G g 00d A (y g RS2 Al
oy £33l @M L g, cnl 5o &8ly )0 09d oo sl (65,
ey >y el Jgax BB gy S r Sepe oy S
A gimie b by a2 e (bl pSU1 jgllas i d

25 o )18 ookl 3 50 (JSUS w5 a2 e e (lgm Ol

[PURVISR

Sy dwd 93 4 Shlee Ll 5l g0l 6551 b slapiew
L Ohes Rl o Wsd e ganates e Sepw 9 Wb
Tl ey QU sl 5 @ gl cnl ST el slasil
zlpesl jo Jg 009 colus L s FSIG 5 Slas .siogy 00 jozxe
5 Ll G5 Ly s Gl ol iie glace o o ol yiSTae
4 e (SHPPSS drwgs Sl S BB (SoeS Jliws edgue
oyl iyl & cal sad i S slo,gil 55l eolanl
& olsien DFIG (bl 51 i oo Padis g 9o 5 QI 55155
el ol ¢l s SilSe Slsl Sl rals
019 b aladans Sl oolital «(5)laeSS (slp o5 4 ze osle (Sl
b oly ol Fesle JyuSTy (Sl )b 2als Vb esjl ol
9 9651 Olgs J5S 09,50 LUl 4 Cos QW lay gl 5 Gl
@St 5l e Sl ys uilS B J5uS aSed sy S g,
(Z9F Sy 0 S Sllug cmg (e 0 b Gl 2
o ol 15155 5 9590 9235, Ll (el Sz (S SSb 5L pae
Al b o Slee Sl 555, Sy (09 e cnl poogdle 08
@0 b gly jo 005 00 ol Shjg 5l Sy 0dg9me o (a2l
355 (795 o R sy G S e ki S5 4 0k Slileg
BP9 095 ) da 93 50 53 3,Skes Ul L g adlo &S5 2ol )
3k e pd el 1) ol s 5l Ol SSTa gl Sl (g S
Fall Coom oo 098 co oolitwl Jows 90 3l layesls cpl o
DC o 5lds anels oelas b 1) oSt 5 DC S o 0l Jobs
56551, 5 56551 0I5 eeaid Jstas ©y589) Cuoms Jio 5 WS 0 J 7S
5 RSC slaJae &dly ;o [1Y] wib o DFIG jl ousel cowns
Gy O yger 45 Aied 7 (6515 puie uitie wilS 3 slaJore GSC
Jae e DC 3y aie S 25k 5l g oot w83 18 oy o
i 5 adg 4 B RSCyGSC Joe 30 ,0 a5 bl 5l aslos
5 385 J5S e 99 50 wlgoe DFIG (nlply caies 92351, o5
Sy 425 b ojlge cnl oo WS Jae 0351, Ol 7S

iS-ce e Jie JpS 5 gl i L
il e SIS L Glgioe po3) Dyge 50 ompbolineg xSl
S S Sloj slodgn yo dy b 2 G5 p 2 S i
35 0y d oS a2 0 9 00,5 S8l 4Ll L g Byp ASd 4
ST g s 008 Sble S5 ot )b & Gk ol 5l s
s J7S Sl 31 T Fte - 8 IS0 - (il ouS S

2 Fixed Speed Induction Generator(FSIG)
3 Doubly Fed Induction Generator(DFIG)
4 Grid Side Converter(GSC)

5 Rotor Side Converter(RSC)

6 Voltage Source Converter(VSC)
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4 Duty Cycle(DC)
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1 Tip Speed Ratio(TSR)
2 Maximum Power Point Tracking(MPPT)
3 Hill Climbing Search(HCS)
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3 Permanent Magnet Synchronous Generator(PMSG)
4 Fuzzy Logic Controller(FLC)
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