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ABSTRACT

The main objective of wind energy system is to convert wind energy into
electric energy via a wind turbine system. To obtain the maximum power
from a wind energy conversion system, many algorithms to find the
maximum power point (MPPT - Maximum Power Point Tracking) have
been studied and applied. This paper will analyze and compare different
algorithms to find the maximum power point from the Wind Energy
Conversion System based on a PMSG (Permanent magnet synchronous
generator) wind generator 200 W. These algorithms are the perturbation
and observation (P&O) and fuzzy logic control (FLC). The simulation
results have shown that the FLC algorithm is superior and more efficient
than the P&O algorithm in terms of stability, faster tracking ability and
response.

TOM TAT

Muc dich chinh cua hé thdng dién gio la chuyén d6i nang lwong gio thanh
dién nang thong qua hé thong tuabin gi6. Pé thu dwoc cong sudt I6n nhat
tir hé thong dién gi6, nhiéu thudt todn tim diém cong sudt cuwc dai (MPPT
- Maximum Power Point Tracking) da tung dwoc nghién ciru va dp dung.
Bai bdo ndy sé phadn tich va so sanh cdc thudt todn diéu khién khéac nhau
dé tim diém cong sudt cwe dai tiv hé thong chuyén doi nang hrong gié dira
trén may phat dién gio PMSG (Permanent magnet synchronous
generator) 200 W. Cac thudt toan dwogc so sanh la thudt toan nhiéu loan
va quan sat (P&O) va thudt toan diéu khién mo. Két qua mé phéng cho
thcfy thudt toan diéu khién mo vueot tréi va hiéu qua hon thudt toan P&O
Vé tinh on dinh, khd néng theo déi diém céng sudt cue dai va dap iimg
nhanh hon.

1. GIGI THIEU

hiém, sy bién dbi khi hau, hiéu ng nha kinh la

Su phat trién nhanh chong cua khoa hoc k¥ thuat
trong thoi gian gan day, con ngudi ngay cang thiy
rd tém quan trong cua viéc khai thac va sir dung cac
nguodn nang luong mot cach bén virng. Trong béi
canh cac ngu6n nang luong hoa thach nhu: than, dau
mo, khi dot,... dang dan can Kiét va trd nén khan
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nhitng vin d& nong hdi, day 1a mot trong nhiing
thach thirc I6n ddi voi toan nhén loai vi chung dang
anh huong truc tiép dén sinh thai, moi truong va
cudc sdng cua con ngudi (Dwong va ctv., 2021).

Truée tinh hinh d6, mét yéu cau cip thiét dwoc
dat ra cho cac nha khoa hoc cling nhu cac nganh
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khoa hoc k¥ thuat 1a tim ra mot ngudn ning lugng
mai dé thay thé cac ngudn nang luong truyén thong
va dap ng nhu cau sir dung dang gia ting hing
ngay. Vi su tién bo vé khoa hoc ki thuat nhu hién
nay thi con nguoi dan biét dén va khai thac cac
nguodn nang luong sach nhu: niang lwong mat troi,
dia nhiét, sinh khdi,... Hé théng may phat dién gid
tro thanh nguén nang luong tai tao quan trong vi né
cung cap nhiéu lgi thé nhu khong tén chi phi nhién
liéu, khong 6 nhiém, doi hoi it bao tri giita cac ngudn
nang lugng tai tao khac (Borkar et al., 2015).

May phat dién gié kha da dang va phong phu.
Tuy nhién, may phat dién dﬁ)ng b6 nam cham th
cuu (PMSG) la may phat cung cAp mot giai phap t6i
wu cho céc tuabin gi6 toc d6 khac nhau, c6 nhiéu vu
diém, co6 thé s dung trong trudng hop nay vi tinh
6n dinh va an toan ciia n6 trong qua trinh hoat dong,
hiéu suat cao, chi phi bao dudng thip va d& dang van
hanh. Dé t6i uru cong suat cua hé thdng ¢ cac toc do
gi6 khac nhau, ta sir dung mot bo diéu khién cé kha
nang thu t6i da ning lwong dién phat ra tir tuabin gio
& moi diéu kién hoat dong (Bharanikumar et al.,
2010; Haque et al., 2010; Dalala et al., 2013).

MPPT (Maximum Power Point Tracker) la
phuong phép do tim diém cong suit cyc dai trong hé
thong may phat dién gié théng qua viéc diéu khién
chu ky dong mé khoa dién tur dung trong bo tang ap.
Khi ¢6 st dung bo diéu khién MPPT thi hé thng
lam viéc & diém ti wu, hiéu suat tang cao, cac thong
s6 dong dién, cong sudt déu dugc nang cao hon so
v6i khi khong st dung bo diéu khién MPPT (Son,
va ctv., 2019). MPPT c¢6 nhiéu phuong phap nhu
didu khién t6i wu moment xodn (OTC), diéu khién
téc d6 ddu canh (TSR), phan hdi tin hiéu cong suat
(PFC), thuat toan nhiéu loan va quan sat (P&O),
thuat toan dién dan gia ting (INC), thuét toan didu
khién mo (FLC),... (Kim et al., 2013; Kumar et al.,
2016; Son va ctv., 2019). Trong cac thudt toan néu
trén thi thuat toan didu khién md (FLC) 1a thuat toan
diéu khién thong minh dugc sir dung kha rong raiva
pho bién cho cac may phat dién gid c6 cong suat vai
KW tré 1én (Petrila et al., 2012, Belkacem et al.,
2022). Vi vay trong bai béo nay, viéc tim diém cong
sudt cuc dai caa hé thdng may phat dién gio sé sur
dung thuat toan FLC v6i cong sudt may phat dién
gi6 200W vao viéc mod phong va dong thoi so sanh
Vi thuat toan P&O dang duge thuong mai rong rai
trén thi truong, nham ap dung cho nhiing noi co tc
d6 gi6 thap va dién tich Ip dat nho. N6 c6 nhiéu uu
diém nhu tinh néang kich thuéc nho, trong lugng nhe,
an toan cao, d& lip dat va tudi tho dai.
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2. PHUONG PHAP NGHIEN CUU

2.1. Hé thong tuabin gi6

Céu tric cua hé théng dién gio dugc thé hién ¢
Hinh 1. Hé théng dugc két ndi voi ludi thong qua
may bién ap T. Téc do gid duoc biéu thi bang Vyind,
toc do roto truc may phat 1a o va bo diéu khién bo
bién d6i lui sir dung dién ap ludi Vg, dong dién
xoay chiéu i va dién ap tham chiéu e, &é hoa cong
Sut trén phia ludi dién. Cong sudt Py 1a cong suét
dién dugc dua vao ludi dién (Parvin et al., 2019). Hé
thdng nay bao gdbm may phat dién PMSG duoc két
ndi v&i mot bo chinh luu khong diéu khién nham
bién dbi dién 4p xoay chidu ngd ra cia may phat
thanh dién ap mot chiéu. Bo tang ap duoc sir dung
dé diéu khién va bién ddi dién 4p DC dau ra bang
phuong phép truy tim diém cong suat cuc dai & mdi
tdc d6 gio khac nhau véi thuat toan FLC. Bo nghich
luu ngudn ap duoc dung dé bién do6i dién ap xoay
chiéu tir dién ap mot chiéu cua bo ting ap.

2.2. Mo hinh toan hoc

2.2.1. Mo hinh toan hoc tuabin gio

Hé thong tuabin gié chuyén d6i mot phan dong
nang cua gio thanh nang lugng st dung dugc. Nang
lu’qng dong hoc trong khépg khi cua mot vat thé
chuyén dong vai toc do v bang:

Kp = %mv2 (1)

Trong d6: m 1a téc d6 dong chay trong mot giay

va duogc tinh theo cong thic (2) khi qua tiét dién A:
m = pAv 2

Trong do: p la mat do khong khi (kg/m®) va
p=1225 kg/m? trong diéu kién & nhiét do 150 °C
va ap suat 101,325 kPa.

Ning lwong cua ludng khong khi dugc tinh nhu
sau (Belkacem et al., 2022):

P =3 pAv5C,(A B) ®3)
Trong dé: P 1a cong suit co (W).
A, 1a dién tich che phu béi canh quat.
A=22R13 ty 16 toc do dau canh 4

V6i w,y, 12 van tde goc cua tuabin (rad/s)
Co (4,9 hé s6 cong suit tuabin (Hassan et al.,
2017):
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vwf Bo chuyén a8 Bo6 diéu khién bién tan
ol | Vg
f T
DC DC AC
] | @
AC DC DC !
Ludi dién
= Bé diéu khién _—
MPPT Pwt

Hinh 1. So dd khéi ciia hé théng may phat dién gi6

116

Cy(4, ) = 0.576 (5=~ 0.48 —5) e’ +0.00681  (5)

N
1 1 0.035
== Troom (6)
Ai  A+0.083  p3+1

Trong do: B 1a gdc pitch.

M&i quan hé gitra moment co Tm va cong suét co
Pm duoc cho bai biéu thac (7) (Ahmad et al., 2006;
Omijeh et al., 2013).

T, = :—Tn (N.m)

()

2.2.2. M6 hinh toan hoC Cua mday phat dién
PMSG

May phat PMSG dwoc sir dung nhiéu nhét trong

cac loai may phat dién gid, ba pha dugc hinh thanh

thong qua ba cudn day stator, mo6 hinh toan hoc may

phat dién gié dugc viét nhu sau (Belkacem et al.,
2022):

Va= - Ryly - Ly Ig + WLyl (8)
V,=-Rgly - Lg %Iq - weLglyt wmdy (9
L 1= f—;zd + wej—zzq —f—: (10)
Tl e (gt ) e )

Véi w, 1a van téc goc ciia may phat PMSG
(rad/s).
We = PWny (12)
Moment di¢n tir trong may phat PMSG dugc
mo ta boi:
3
T, = 5[(Ld —Ly)laly +1,¢7](N.m)

Trong do: Lq va Lg: d6 tu cam cua may phat trén
truc d va q (H)

Rs: dién tré stator ()

(13)
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lq va lg: dong dién trén truc d va q (A)

Vg va Vg: dién thé trén truc d va q (V)

¢ tir thong clia nam cham vinh citu (Wh)

Phuong trinh déng hoc cuia chuyén dong la:
Tp—T, =

dwm

— (14)
Trong d6: J 1a moment quan tinh (kg.m?).

Bo diéu khién MPPT - FLC khai thac cong suét
Cuc dai tr gi6 bang cach tang giam dong dién
PMSG, thay doi dong dién PMSG sé :[hay doi
moment xodn PMSG, diéu nay s€ thay doi toc do
quay cua may phat tir phuong trinh (7), (13), (14)
(Petrila et al., 2012).

2.3. Thuit toan nhiéu loan va quan sat

P&O 1a mot phuong phép twong dbi don gian va
dugc st dung thong dung nhat. Thuat toan nay xem
xét sy ting, giam dién ap theo chu ky dé tim dugc
diém 1am viéc c6 cong suat Ion nhit thé hién qua
Hinh 2 (Lahfaoui et al., 2015).

r
I dp/dV=0

dp/dV=0 dp/dV<0

Power (W)

Voltage (V)
Hinh 2. Puwong dac tinh P-V
Néu sy bién thién cua dién ap 1am cong suit ting
1én thi sy bién thién tiép theo s& giit nguyén chiéu
huéng ting hodc giam. Nguoc lai, néu sy bién thién
lam cong suit giam xudng thi sy bién thién tiép theo
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s& c6 chiéu hudng thay doi nguoc lai. Khi diém lam
viéc c6 cong suat I6n nhat duoc xac dinh trén duong
cong dac tinh P-V thi sy bién thién dién 4p s& dao
dong xung quanh diém lam viéc cé cong suét lon
nhéat d6 (diém MPP), luu d6 thuét toan nhidu loan va
quan sat (P&Q) dugc thé hién qua Hinh 3 (Parvin
et al., 2019) va bang tom tit thuat toan (Bang 1).

Dung

[D(t):D(‘;-l)+AD] [D(t):D(t-ll-AD] [Dltl:D(tfllmD] [D(t)=D(tfl)fAD]

Hinh 3. Lwru db giai thuat P&O

Bang 1. Tém tit thuit toan P&O
Pién ap V(t) Cong sudt P(t) Théng sé D

Tang Tang Tang
Giam Tang Giam
Téang Giam Giam
Giam Giam Téng

2.4. Thuit toan diéu khién m&

Qué trinh 1am viéc ciia bo FLC gdm ba giai doan:
giai doan ddu tién 1a 1am mo (Fuzzification) cac
thong s6 dau vao thanh cac bién ngdn ngir co ban
(Data base); giai doan ké tiép 1a giai doan dua trén
cac quy luat co ban (Rule base) dé dua ra két qua
bang gié tri ngon ngir; két thuc qua trinh xur 1y 1 giai
doan giai mo (Defuzzification) dua ra gia tri $6
twong iNg voi gia tri ngdén nglr c6 dugc ¢ giai doan
1ap ludn mo nhu Hinh 4 (Wang, 2013).

Hai bién dau vao la Error (Ex) va Change error
(CEx) duoc xac dinh theo biéu thuc:

_AP_R-R. (15)
KTAV OV, -V,
CE =B -E. (16)
Trong do:

Py: Cong suat tai diém k.

Pi.1: Cong suat tai diém k-1.
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Vi: Dién 4p tai diém k.
Vi1: Dién 4p tai diém k-1.

Nen tri thie

(Knowledge Base)

Dit liéu cor biin
(Data Base)

P———

i
L]
'
:
i
'

(Rule Base)

H

i

H

|

¥ | Lujteobin
£

i

.

v

Y A

E—b  Moha

(Fuzaification)

Gidi mor
(Defuzzification)

Lip ludn miy
(Decision making) =

CE:

Hinh 4. So' d6 khéi cia FLC
Quy luat diéu khién (Rule base)

Muc dich ciia cac quy luat diéu khién 1a tim dugc
diém MPP khi téc d6 gi¢ thay ddi. Fuzzy logic sir
dung phuong phidp Mamdani va dua vao cac quy
luat két hop véi nhau. Véi bai bao nay, dau vao E ¢o
5 gia tri ngon ngir c6 gia tri tir-10 dén 10 va du vao
CE c6 7 gia tri ngon ngit co gia tri tir -0,5 dén 0,5
nén s& ¢ tong cong 1a 35 quy luat nhu duoc thé hién
trong Bang 2 va dau ra la thong sb D co gia tri tir 0
dén 1. Phuong phap nay c6 thé dé dang xay dung
nhiéu quy luat tiy y dua trén sé gia tri ngdn ngit nhu
Hinh 5 va Hinh 6.

Bang 2. Bang luat mé co ban
Bién dau vao CE € [-0,5 0,5]

Bién dau vao

Ee[-1010] NB NM NS ZE PS PM PB
NB ZE ZE ZE PM PB PB PB
NS ZE ZE ZE PS PS PS PM
ZE PS PS ZE ZE ZE NS NS
PS NM NS NS NS ZE ZE ZE
PB NB NB NB NM ZE ZE ZE

NB: Negative Big; NM: Negative Medium; NS:
Negative Small; ZE: Zero; PS: Positive Big; PM:
Positive Medium; PB: Positive Big.

_ Gia tri tuc thoi Excho ta Qiét diém lam viéc dang
nam bén phai hay bén trai diém MPP:

Ex > 0 diém lam viéc ndm bén trai diém MPP.

Ex < 0 diém lam viéc nam bén phai diém MPP.

Con CEx cho biét huéng di chuyén cua diém lam
Viéc:

CE«>0 g‘iém lam viéc dang c6 xu hudng di
chuyén ve diem MPP.

CEx < 0 diém lam viéc di chuyén ra xa diém
MPP.
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Bién d?l‘u ra la gid tri thay ddi duty cycle D thanh
tin hi@u Qiéu khién khoéa dién tir cong suat cua bo
chuyén doi Boost.

Dua vao Bang 1, quy luat diéu khién dugc tao ra,
vi du nhu:

Quy luat diéu khién 1: Néu E 1a NB va CE 1a NB
thi D 1a ZE.

Quy luat diéu khién 2: Néu E 1a NB va CE 1a NM
thi D 1a ZE.

- \‘

Vst Wb Fancoon Estor ‘

Hinh 5. Khéi FLC trong MATLAB/Simulink

4 Rule Editor: mophong3 - 0o X

File Edit View Options

(Emmw NB]md(imrnlB)ﬂlm twtpuﬁ uE]ﬁl N
5 NB) and (dErmor is NM) then joutput! is:

and (dErmor sNS]tIeHn tput i sZE 1,

) and (dEor is ZE) then {output! is PM) (1

s NB) and (dErmor s PS) then (output is PE) (1)

s NB) and (dError is PM) then (cutput is PB) (1)

v is PB) then (output1 is PB) (1)
s NS) and (dEor is NB) then (output s ZE) (1)
if (Error is NS) and (dEsror is NM) then (output is ZE) (1)
10. f (Emor is NS) and (dError is: NS) then (output1 is ZE) (1)
11. If (Error is NS) and (dErmor SZEHhe | utput! is PS) (1)
12 If (Error is NS) and (dError is PS) then (output1 is PS) (1) v

if and Then
Eroris dErmoris outputt is
s 73 [
PS = 3
NS i ]
= s ns
= Ps Ps
none P PM
PB Y NE
[not [Jnat [t
Connection Weight
Qor
@and 1 Deetere | Addmie | Change nie
The rue is added ‘ ‘ Help — ‘

Hinh 6. Thiét lap quy luat diéu khién cia FLC
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3. KET QUA NGHIEN CUU VA THAO
LUAN
3.1. M hinh mé phéng hé théng may phat
dién gi6 PMSG 200 W

Mb hinh mé phong téng quan hé thong may phat
dién gio PMSG 200 W & Hinh 7 bao gdm cac khdi
Wind  Turbine, khéi Permanent Magnet
Synchronous Machine, khdi Rectifier — Inverter,
khdi Boost DC-DC, khbi MPPT cung cac khéi hd
trg tinh toan, do luong va hién thi.

Trong so d0 tong quan Hinh 7, khdi P WT dugc
xdy duyng duya vao phuong trinh (7). Dya vao
phuong trinh tir (3) dén (6) xdy dung mé hinh mé
phong khéi Wind Turbine nhu Hinh 8 ¢6 dau vao la
toc do gio va do day la phuong phap tim diém cong
suét cyc dai dwoc st dung khi toc do gio dudi tc do
dinh mc, goc 1at canh B chi hoat dong & toc do gio
I6n hon dinh mirc nén goc lat canh B bang 0°.

Mb hinh mé phong khéi may phat dién PMSG
duoc thé hién & Hinh 9 dwa vao phuong trinh (8) den
(14) véi Khbi Electrical model bén trong bao gom
cac khoéi chie nang thuc hién phép bién doi Park
dung dé tinh va dua ra dong dién, moment dién tir.
Khbi Mechanical model nhan gi4 tri moment co va
moment dién tir dé tinh toan va dua ra gia tri tde do
goc cua dién ap w, va goc 6,. Khdi Measurements
1a khéi ding dé do luong va xuit ra céc dai lugng co
trong may phat dien PMSG.

Bo diéu khién MPPT FLC duoc thiét 1ap trong
Simulink MATLAB nhu Hinh 10 va Hinh 11. B§
MPPT FLC dugc thiét ké dé tim diém MPP cta h¢
thong ning lugng gié co ngd vao 1 cong suét cua
tuabin gi6 va dién ap ra ctia bo chinh luu cau ba pha
khong diéu khién va ngd ra 1a hé s D. Bo giai ma
hé s6 D thanh tin hiéu diéu khién khoa dién tir cong
suét cua bo Chuyén ddi Boost dugc thé hién nhu
Hinh 12.

3.2. Kétqua

Dé mo phong trén phan mém MATLAB, ching
ta nhap vao cac thong so6 tuabin gié nhu Bang 3 va
cac thong ciia may phat dién PMSG nhu Bang 4.
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Hinh 7. So d6 tong quat

Pwind_pu

wind_speed*3

Pwind_pu

pu->pu

cpllambda,beta) 1/cp_nom

Pilch angle (deg)

>

Tm (pu)

Avoid division
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Hinh 8. So' d6 khdi Wind Turbine

SPS internal use
o not delete
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Hinh 9. So d6 khoi may phat di¢n PMSG
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5

FLC

Hinh 10. So' @6 khéi b diéu khién MPPT

=

dPidV

:
Gy
& - 3

b7}
A

ol plo M o
|

outf~ b-> »3 :. éD

:1'
Hinh 11. So' @6 khéi giai thuat FLC
I
D
> AND doubl 1

Hinh 12. So @6 khdi b giai ma thong s6 D thanh tin hi¢u diéu khién

Bing 3. Thong sb tuabin gi6

Théng sd Gia tri
Cong suét dinh mic 200 W
Cong suét co ban ciia may phat dién  200/0,9 VA
Téc do gi6 co ban 12 m/s
Cong suat cuc dai tai toc do gi6 co ban 08
(pu) '

Van toc co ban cua rotor (pu) 1,2
Goc lat canh 0°

Bang 4. Cac thong clia may phat dién PMSG

Théng s6 Gia tri
bién tro Stator Rs 0,18 Q
Cam khéang cudn day Stator 8,5.10°H
Hang s6 moment 0,3308 N.m
Moment quan tinh J 0,002 kg.m?
Hé s6 ma sat F 0,002 N.m.s
S6 cap cuc 6

3.2.1. Két qud mé phong khi siz dung MPPT
dung giai thugt FLC

H¢ thong dién gi6 s& dugc mo phong voi toc do

gi6 thay doi khac nhau lan luot 1a: 12 m/s, 11 m/s,
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10 m/s, 11 m/s. H¢ thong hoat dong trong thoi gian
1a 20 s, moi toc do gidé dugce duy tri trong 5 s nhu
Hinh 13.

Sau khi chay mé phong ta dugc két qua nhu Hinh

14. Véi toe @6 gié 12 m/s, cong sudt tuabin gio dat

dugc P =183 W. Khi thay déi toc do gi6 con 11 m/s

cong sut tuabin gi6 P = 153 W. Cong suat tuabin

gi6 giam con 125 W khi toc do gié giam con 10 m/s.

3.2.2. So sanh két qua khi sir dung MPPT diing
gidgi thudt FLC vdi gidi thugt P&O

Hé thépg dién gi6 s¢ dugc md phong véi toc do
gi6 thay doi khac nhau giong nhu Hinh 13.

Sau khi chay mé phong, ta c6 két qua nhu Hinh
15. Nhitng vung hoat déng dugc phén tich nhu sau:
Vung 1 khi hé théng tuabin gi6 bat dau hoat dong,
ving 2 toc do gio 6n dinh va ving 3 ¢6 toc do gio
thay doi.

Két qua md phong & trén cho thiy rang thuat
toan FLC bt diém MPP nhanh hon thuat toan P&O
trong qua trinh khdi dong (Hinh 16); thuat toan FLC
can 1,7 s bit dau 6n dinh trong khi thuét toan P&O
phai mit dén 2,2 s. Khi téc d6 gié 6n dinh (Hinh 17),



Tap chi Khoa hoc Trirong Pai hoc Can Tho Tap 59, S6 chuyén dé: Khoa hoc Ky thudr va Céng nghé (2023): 216-225

cong sudt ngd ra véi thuat toan FLC 6n dinh véi mic toan P&O c6 cong sudt dao dong va thoi gian 6n
dao dong 0,3’W con thuét toan P&O c;é muc dao dinh 1a 8,1 W va 0,72 s trong khi thuét toan FL7C
dong la 1én dén 1,7 W. Hinh 18 cho thay vai thuat twong tng 1a 5,8 W va 0,12 s khi toc d6 gio thay doi.

Tée dd gio m/s

Téc 43 Roto (rad/s)

4 6 8 10 12 14 16 18 20
Théi gian

Hinh 13. Toc dd gi6 thay doi

| T m
80+~ | N
1 [
60 7
40 -
20 -
| | | | | | | | |
0 2 4 6 8 10 12 14 16 18 20
Thei gian
Cong suit (W)
e3]
[
250 n
\
200 ¥ \ [
150 n
100
0 | | | | | | | | |
0 2 4 6 8 10 12 14 16 18 20
Théi gian

Hinh 14. Téc d roto va cong suét dau ra tuabin gié khi sir dung MPPT dung giai thuat FLC

uCﬁng suat (W)

25

N \

Ving 1 Vimng 2 Ving 3

h
=]

o 2 a4 6 s 10 12 14 16 1s 20
Time

Hinh 15. Cong suit diu ra tuabin gi6
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180
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3 5 %+

2.5 3
Time

Hinh 16. Cong suit diu ra tuabin gié (Vung 1 ciia Hinh 15)

Céng suat (w)
170

160

——

140

130

Hinh 17. Cong suit diu ra tuabin gié khi téc d gié khong d6i (Vang 2 ciia Hinh 15)

Céng suit (W)

14.8

Time

Hinh 18. Cong suét diu ra tuabin gié khi tc d gi6 thay ddi (Vung 3 cia Hinh 15)

4. KET LUAN
Viéc tich hop cac thuat toan bat diém cong suét
cuc dai MPPT vao cac b chuyén doi cong suat DC
— DC s& gitip hé théng c6 thé thu dugc cong suat cao
hon so véi hé théng khong tich hop chire ndng do
tim diém cong suat cuc dai tir cung mot toc do gid.
Tuy nhién, cac thuat toan tim diém cong suét cuc dai
cling cho ra nhimg dap tng khac nhau. Két qua mo
phong biang phin mém mé phong MATLAB/

Simulink trong bai bao nay ching minh thuat toan
diéu khién md FLC c6 thé hoat dong tt va phu hop
cho cac may phét dién gi6 c6 cong sudt nho. Dong
thoi, két qua mé phong ciing cho thiy dugc thuat
toan FLC 1a k¥ thuat diéu khién téi wu nham cai
thién hiéu suat cua hé thong dién gié va vuot troi,
hiéu qua hon thuat toan P&O vé mit sy én dinh, kha
ning theo ddi diém cong suit cuc dai va dap Gng

nhanh hon.
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