Tap chi Khoa hoc Truong Pai hoc Can Tho

Tap 55, S6 44 (2019): 11-20

Tap chi Khoa hoc Trudng Dai hoc Can Tho
Phan A: Khoa hoc Tu nhién, Cong nghé va Méi trudéng

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2019.091

TiM PIEM CONG SUAT CU'C PAI CUA MAY PHAT PIEN GIO PMSG 200 W

Nguyén Thai Son'", Nguyén Phat Loi?, Quang Pirc Thanh?, Lwong Nhan? va Tran Hitu Danh?

'B6 mén Ky thudt Dién, Khoa Cong nghé, Truong Dai hoc Cén Tho
’Lép Ky thudt Dién K41, Khoa Cong nghé, Truong Pai hoc Can Tho
3B6 mén Dién tir Vién thong, Khoa Cong nghé, Truong Bai hoc Can Tho

*Newoi chiu trach nhiém vé bai viét: Nguyén Thdi Son (email: thaison@ctu.edu.vn)

Thong tin chung:

Ngay nhdn bai: 19/03/2019
Ngay nhdn bai swa: 10/05/2019
Ngay duyét dang: 29/08/2019

Title:

Maximum Power Point
Tracking of PMSG wind
generator 200 W

Tir khoa:

Piém cong sudt cuce dai, may
phat dién dong b nam chim
vinh ciru, thudt todn nhiéu loan
va quan sat, turbine gio

Keywords:
MPPT, PMSG, P&O, wind
turbine

ABSTRACT

The main purpose of wind energy system is to achieve the maximum power

from air flows. The maximum power point tracking (MPPT) method is
used to gain the maximum power from many different wind speeds. This
paper presents a way to find the maximum power point of PMSG wind
generator by using “Perturb and Observe” (P&O) algorithm. The
maximum power and wind turbine system are based on rotor speed
achieved. The proposed model is designed and simulated in
MATLAB/Simulink. The simulation result shows that this is the optimal
technique, improving efficiency of system.

TOM TAT

Muc dich chinh cua hé thdng mdy phat dién gid la chuyén d(;z nang luong
gid thanh dién ning. Dé cé dwoc cong suat cwe dai tir cdc toc do gié khdc
nhau thi phwong phdp tim diém céng sudt cue dai (MPPT) duoc sir dung.
Bai bdo trinh bay mot phwong phép diéu khién d@é do tim diém céng sudt
cwe dai ciia hé thong mdy phat dién gié sir dung mady phat dién dong bé
nam cham vinh ciu (PMSG) théng qua thudt todn nhiéu loan va quan sdt
(P&O). Cong sudt cye dai ciia hé théng turbine gio dwroc do tim dwa trén
vdn toc rotor dat dwoc. Hé thong dé xudt duoc thiét ké va mé phong trén
MA TLAB/Slmullnk Két qua mé phong da cho thay day la ky thuqdt diéu
khién t6i wu, cdi thién hiéu qua hiéu sudt cia hé thong.

Trich dan: Nguyén Thai Son, Nguyén Phét Loi, Quang Dtrc Thanh, Luong Nhan va Tran Hitu Danh, 2019.
Tim diém cong suat cyc dai ciia mdy phat dién gi6 PMSG 200 W. Tap chi Khoa hoc Truong bai
hoc Can Tho. 55(4A): 11-20.

1 PAT VAN BE

tiéu cuc t6i moi trudng, gy ra cac van dé vé 6 nhiém
mdi truong, hi¢u tng nha kinh,... (Nguyén Thai

Ngay nay, cing v&i sy phat trién cia cong
nghiép hoa va hién dai héa thi nhu cau ning luong
dién 1a rat can thiét cho sy phat trién cua dat nudc.
Vén d& dit ra la phat trién ngudn ning luong sao cho
dam bao vé kinh té, san xuat va than thién v6i moi
truong. Hién nay, chung ta str dung chu yeu la cac
ngudn nang luong hoa thach nhu than da, dau mo,
khi dét,... Cac nguon nang lugng ndy ngay cang can
kiét, gia xing dau ting vot, dong thoi c6 tic dong
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Son, 2012). Nang lugng tai tao dugc coi 1a mdt lya
chon hiéu qua dé thay thé cac ngudn ning luong
trén, tao ra ngudn nang luong sach khéng anh hudng
dén méi truong va c6 kha nang tu 1am méi. Hé théng
may phat dién gi6 trd thanh ngudn ning luong tai
tao quan trong vi né cung cép nhiéu lgi thé nhu
khong tén chi phi nhién liéu, khong 6 nhiém, doi hoi
it bao tri so vdi cac ngudn ning luong tai tao khac
(Borkar and Kulkarni, 2015).
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May phat dién dong bo nam cham vinh ciru -
Permanent magnet synchronous generator (PMSG)
cung cap mot giai phap t6i wu cho cac turbine gio
hoat dong véi toc do gié thay ddi vi tinh 6n dinh va
an toan cua no trong qua trinh hoat dong, dong thoi
khong cin ngudn dién mot chidu dé kich tir. May
phat dién ddng bd nam cham vinh ciru - Permanent
magnet synchronous generator (PMSG) ngay cang
phd bién vi ching c¢6 nhiéu vu diém nhu kich thudc
nho, hiéu suét cao, chi phi bao dudng théip va dé
dang van hanh (Dalala et al., 2013). Sy dang tin cay
clia turbine gi6 dung cho cac téc do gi6 thay doi co
thé duoc cai thién mot cach dang ké bang cach st
dung PMSG. PMSG nhan dwogc nhiu su chi § trong
viéc tng dung vao nidng lwong gidé do dac tinh tyr
kich tir ciia n6, diéu nay cho phép nd van hanh véi
hé sb cong suét va hiéu suét cao. Viéc sir dung nam
cham vinh ciru trong rotor cia PMSG gitp n6 khong
can phai cung cip dong dién kich tir xuyén qua stator
dé tao ra tir thong khong d6i trong khe ho khong khi;
dong dién stator chi can tao ra moment xoan. Do do,
v6i cung ngd ra, may phat PMSG s€ van hanh ¢ hé
sO cong suat cao hon vi khong dung dong dién kich
tir va s& co hiéu suét cao hon so véi céac loai may
phat khac (Haque et al., 2010). Dé t6i vu cong suat
ctia hé thong & cac tde do gié khac nhau, ta st dung
mot b didu khién c6 kha ning san sinh t6i da san
lugng dién cia turbine gidé & moi diéu kién hoat
dong.

Maximum power point tracking (MPPT) la
phuong phap do tim diém 1am viéc ¢ cong suét t6i
uu cia cac hé thong nang lugng dién thong qua viéc
diéu khién chu ky dong mé khoa dién tir dung trong
bd tang ap boost converter. Maximum power point
tracking (MPPT) c6 nhiéu k¥ thuat diéu khién nhu
thudt toan nhidu loan va quan sat P&O, diéu khién
tbc do ddu canh TSR), didu khién ti wu - mdi quan
hé - co s6 ORBC,... Trong cac thuat toan néu trén
thi thuat toan nhiéu loan va quan sat P&O 1a thuat
toan tuong doi co ban, don gian, dé ap dung va dugc
sir dung kha rong rii va pho bién.

Déi voi thuat toan TSRC, mic du day la thuat
toan don gian va truc giac nhung né phu thude nhicu
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vao sy chinh x4c cua viéc do luong tdc do gio, day
1a mot kho khin cho thuat toan nay. Déi voi thuét
toan ORBC, nhuoc diém chinh cua né 1a doi héi su
hiéu biét vé thong s cua hé théng mot cach chinh
x4c ma nhirng thong sb nay thay doi tir hé thong nay
sang hé thong khac va tham chi c6 thé thay dbi theo
thoi gian nén phai cép nhat lién tuc. Thuat toan P&O
khong can do luong toc do gio, didu nay lam giam
nhiéu chi phi. Dé lam viéc vé6i thuat toan khong can
sy hiéu biét trude vé nhimng thong s cua hé thong,
diéu nay lam cho thuat toan déng tin cdy va it phuc
tap hon (Dalala et al., 2013).

Vi vay, trong bai bao nay, phuong phap P&O
dugc st dung vao viéc mé phong dé tim diém cong
sut cuc dai cua hé thdng may phat dién gid. May
phat dién gi6 200 W lya chon nham ap dung cho
nhitng noi c6 ngudn ning lwong gi6 tap trung nhung
dién tich khong qué 16n, téc do gio nho. Turbine gid
200 W ¢6 thé dugc sir dung rong rii cho cac ho gia
dinh, tram khi twgng thuy van, cong trinh duong b,
chiéu sang khu cong vién, dan cu va tram thong tin
lién lac, tau va cac linh vuc khac,... N6 ¢6 nhiéu vu
diém nhu kich thuée nho, trong luong nhe, do tin
cdy, an toan cao, dé lép dat va tudi tho dai. Turbine
gi6 200W khoéng chi 1am cho viéc st dung nang
lwong sach mot cach d& dang va day du ma né con
tao thém canh quan thién nhién twoi sang hon.

2 PHUONG PHAP VA PHAM VI
NGHIEN CUU

2.1 Phwong phap nghién ciru

So dd khdi duge trinh bay ¢ Hinh 1 13 mot hé
théng may phat dién gié v6i MPPT sir dung thuat
toan P&O. Hé théng nay bao gdm may phat dién
PMSG dugc két ndi v6i mot bd chinh luu khong
diéu khién nhdm bién ddi dién ap dau ra thanh dién
ap mot chidu tir dién ap xoay chiéu cia may phat
dua vao. Bo tang ap duoc sir dung dé diéu khién va
bién ddi dién ap mot ch1eu dau ra bang phuong phap
truy tim diém cong suat cuc dai & moi toc do gid
khéc nhau véi thuat toan P&O. B¢ nghich luu nguon
ap duoc dung dé bién doi dién ap xoay chiéu tir dién
ap mot chiéu cia bo tang ap.
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Hinh 1: So' d6 khoi ciia hé théng may phat dién gi6
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Thuat toan nhiéu loan va quan sat (P&O) dugc
st dung thong dung nho sy don gian trong thuat toan
va viéc thuc hién dé dang. Thuat toan nay xem Xet
su tang, giam toc do rotor theo chu ky de tim duogc
diém lam viée co cong suat 16n nhat Néu su bién
thién cua tdc do rotor 1am cong sudt tang 1én thi sy
bién thién tiép theo s& giit nguyén chiéu hudng ting
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hoac glam Nguoc lai, néu sy bién thién lam cong
sudt giam xudng thi sy bién thién tiép theo s& co
chidu hudng thay d6i nguoc lai (Pena et al., 2011).
Khi MPP duoc xac dinh trén duong cong dic tinh
thi sy bién thién tdc do rotor s& dao dong xung quanh
MPP d6. Phuong phap P&O con goi 1a phuong phap
“leo d6i” (Hill Climbing).
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Hinh 2: Xac dinh MPPT biing phwong phap leo ddi

Do gid tri cong suat va van toc rotor tai thai
diém ban dau k
N |
i\
Do gid tri cong suat va van toc rotor mai tai
thoi diém k+1

Cong suat tai (k+1) bang

cong svat tai k

Cong suit tai (k+1) lon
hon cong svat tai k

Vin toc rotor tai k+1 lon

/dn toc rotor tai k+1 nho

hon vin toc rotor tai k

Vin toc rotor tai k+1 =
Vin toc rotor tai k +
luong tang thém

Vin toc rotor tai k+1 =
Vin toc rotor tai k -
luong gidm di

Vin toc rotor tai k+1 =
Vin toc rotor tai k -
luong gidm di

Vin tdc rotor tai k+1 =
Vin toc rotor tai k +
luong ting thém

v !

!

Cong suat tai (k+1) bang cong sudttaik

Vin toc rotor tai k+1 bing vin toc rotor tai k
Cép nhit két qua va tiép tuc vong lip

Hinh 3: Lwu db giai thuat P&O
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Bang 1: Tém tit giai thuit P&O

Vian toc rotor dau Cong suit Van toc rotor sau

Tang Tang Tang
Tang Gidam Giam
Giam Gidm Tang
Giam Tang Giam

Thuyét minh giai thuat P&O

— Néu tang van toc rotor, cong suat thu duoc
tang, thi chu ki sau tiép tuc ting van tdc rotor.

- Néu tang van tdc rotor, cong suét thu duoc
giam, thi chu ki sau giam van toc rotor.

N¢éu giam van toc rotor, cong suat thu dugc tang,
thi chu ki sau tiép tuc giam vén toc rotor.

— Néu giam van tbc rotor, cong suat thu duoc
giam, thi chu ki sau tang van toc rotor.
2.2 2.2 Pham vi nghién ciru

Yéu cau dit ra ctia nghién ctru 1a tim diém cong
suit cuc dai cho may phat dién PMSG 200W, so
sanh két qua dat duoc khi may phat dién PMSG sir
dung va khong str dung MPPT. Tur d6 ta thay duoc
vu diém cua phuong phap tim diém cong suét cuc
dai MPPT cho may phat dién PMSG 200W.

3 NOI DUNG NGHIEN CUU
3.1 MO0 hinh toan hgc wind turbine

Gi6 duoc dic trung boi toe do va hudng gio, no
cling bi anh hudéng bdi mot $6 yéu t6 nhu vi tri dia
ly, dac diém khi hau, do cao trén mat dat va dia hinh
bé mit. Cac turbine gi6 twong tac vai gio, hap thu
mot phan ning lugng dong hoc cua gid va bién nd
thanh nang lugng st dung dugc.

Ning luong cua ludng khong khi dugc tinh nhu
sau (Borkar and Kulkarni, 2015)

1
Pwind = EPAV\,::’/ (1

Trong d6: Pying 12 cong sudt cua ludng khi (W),
p 1a mat do khong khi (kg/m®) (p = 1,225 kg/m?
trong didu kién & nhiét do 150°C va 4p suat
101,325kPa), A 1a dién tich quét ngang cua turbine
(m?), V,, toe d6 gio (m/s).

Trong céc truong hop thuc té, turbine gié s& ludn
¢6 mot hé sd cong suat nho hon Betz. Cong suét thu
dugc tir gi6 cho muc dich moé phong dugce dua ra boi
Barakati (2011):

P = 5PAVEC,(LB) (2)

Trong d6: Py, 14 cong suat co (W), A, 1a dién tich
che phu boi canh quat (m?), A, = wR?, v6i R ban
kinh canh quat turbine (m), C, (A,p) 1a h¢ sb hiéu
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suét cta turbine, A 12 ty 1€ tdc do dau canh, B 1a goc
1at canh (deg)

Ty 1€ tdc do6 du canh dugce thé hién béng cong
thitc sau (Rolan ef al., 2009; Hassan and Said,
2017):

y= CmR
Vi

3)
Véi w,y, 12 van tdc goc cha turbine (rad/s)

He¢ s cong suat khong phai 1a mot gia tri tinh,
cong thirc co ban vé hé sé cong suat sir dung cho
muc dich md phong c6 thé dugc dinh nghia nhu 1a
mot ham cia ty 18 toc do dau canh va goc 1at canh
nhu sau (Hassan and Said, 2017):

ey B)_0576(£—04[3 5)e7‘1+

0.0068A @)
1 1 0.035
A A+0.08p  B3+1 ®)

Mbi quan hé gilta moment co Tr, va cOng suét co
P dugc cho bdi bicu thire dudi day (Eid et al., 2006;
Omijeh et al., 2013):

Pm

Wm

Ty = (6)

Trong d6: Ty, 12 moment co sinh ra boi turbine
(N.m)

3.2 Mo hinh toan hoc ciia may phat dién
PMSG

3.2.1 Phuong trinh dién dp va dong dién

d. V4 R,
lg=—— 1
dt d L Lq d+L Welq (7)
d. v, Rg . L . Aow
Iq _q__sq__qweld_ 2 (8)
dt Lg Lg Lq Lq

Vi we = pwpy,
3.2.2 Moment dién tir

Moment dié€n tir trong may phat PMSG duoc md
ta boi phuong trinh sau (Rolan et al., 2009):

Te = 1.5p[Aoiq + (La — Lg)iaig] N.m) (9)

Trong do6:

L4 va Lg: do tu cam cia may phat trén truc d va
qH)

R;: dién tro stator (Q)

iq va ig: dong dién trén truc d va q (A)

Vq Vi vq: dién thé trén truc d va q (V)

Om: tbe d6 goc rotor (rad/s)

Ao: tir thong cia nam cham vinh ctru (Wb)

p: s0 cap cuc
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3.2.3 Bién déi Park (chuyén doi hé toa dé abe
sang dq va nguoc lai)

Su chuyén dbi gitra hé toa d6 quay dq va hé toa do

3 pha abc va nguoc lai dugc thue hién bdi phép bién
doi Park cho duéi day (Patel et al., 2015).

-fq- fa

fa| = [Taaol | fo (10)
[ fol fe

Va

-fa- -1 fq

fol = [Tgaol  |fa (11)
[ fe | fo

fu =5 [facose. + focos (0~ ) +
feos(0e+5)] 120

I L
— YN

Via

—HE IGBTswitch
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fo = =2|fusinG, + fosin (6, = =) +
fosin(6.+5)]  (2b)

fa = fac0s6, — f,sinb,
(13a) f, = fycos (He — 2?”) — fqsin (He - 2?”)
(13b)

2 ; 2
fe = facos (He + ?ﬂ) — fgSin (99 + ?n) (13¢c)
3.3 B tang ap

B0 tang ap 14 mot trong nhimg bd chuyén d6i DC
—DC c6 thé  tang dién ap trong khi dang giam dong
dién tir ngudn cung cap dau vao dén tai dau ra cua
no. Dién ap dau ra trong bo ting ap thuong dugc
didu khién bing cach sir dung cong tic chuyén
mach.

D
' — > —

VoéRt_

Boost DC —DC
Control with MPPT

Hinh 4: So' @6 bd ting ap va khéi diéu khién

Viéc xac dinh chu ki lam vi€c (D) phu thudc vao
thoi gian Ton va tan sd chuyén f,

Ton — Ton

" Ton+Torr T

= Tonfs (14)

Trong qua trinh hoat dong on dinh, ty 1¢ gitta
dién ap dau ra va dién ap dau vao la ﬁ. bién ap
dau ra dugc diéu khién bang cach thay doi chu ky
lam viéc D (0<D<1).

Toxy =D.T (15)

Torr = (1 —D).T (16)

Dién 4p dau ra cua bd tang ap

Vour = = Vi (V) (17)

V6i Vi = Vree (Vi dién &p vao Vi, clia bd chuyén
dpl Boost chinh 1a dién 4p ra Vi cta bo chinh luu
cau ba pha khong di¢u khién). Thay Vy = Vo =
i_VLL (Vp, 1a dién ap day ctia may phat) vao ta

duqc :

L2y (v)

out — 1 p

(18)
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_ V61V la dién ap day ngd vao cua bg chinh luu
cau khong diéu khién va ciing 1a dién ap day ngd ra
cua PMSG.

N2
Thay V= w_|kZ — (k ) vao (18) ta duoc:
T

1 3V6w [,  (TeL)?

S ke -() v a9

Tir (19) ta thay khi hé s6 D thay ddi thi V, sé thay
do6i theo, khi Vq thay dbi thi w cling s¢ thay ; d6i. Dya
vao mbi quan hé trén, chi can tim ra hé sé D thich
hop thi khi d6 hé thong s& hoat dong tai MPP.

3.4 Mo hinh mé phéng tong quat hé thong
may phat dién gi6 PMSG 200 W

V0=

Mo hinh mé phong tdng quan hé théng may phat
dién gi6 PMSG 200 W bao gdm cac khbi Wind
Turbine, khbi Permanent Magnet Synchronous
Machine, khéi Rectifier — Inverter, khéi Boost DC-
DC, kh6i MPPT cung céc khdi hd trg tinh toan, do
ludng va hién thi.,



Tap chi Khoa hoc Truong Pai hoc Can Tho Tap 55, S6 44 (2019): 11-20

suét ctia Wind turbine.

lac nay goc lat canh B s€ khong c6 ¥ nghia nén chon

/I.A
K
< []
»Tm
Wind speed (m/s) A Scope
<Rotor speed wm (rad/s)>
= e | T ]
G t d s < > -
enerator speed (pu) olc Rotor angle thetam (rad) Vab 3
Wind Turbine Permanent Magnet
Synchronous Machine oL
N Vab_inv1
A »{Puise of Scoped
5 Mean + Vout Shu b
(AT et
in+
\ T l c . I Bl - @B B o
! ol Vin- Vout- jo—ea| -
Rectifier ¢ © “lg
Boost 2 IGBT Inverter LC Filter
Discrete, Al n Pulse
Ts = 2e-05 s. J | \
Blo ot Vin-
Powergui Clo { af Vin+
Result Block MPPT
Hinh 5: So do tong quat hé thong may phat dién gié6 PMSG 200 W
3.5 Mo hinh mé phéng khoi Wind Turbine md hinh mé phong khoi Wind turbine trén
\ . £ A MATLAB:
Dua vao phuong trinh (1) dén (6) d¢€ xay dung
Pwind_pu

u(iy3

wind_speed"3

o>

Wind speed (m/s
® (m's) 1/wind_base

cp_pu Product
Avoid division

by zero

lambda

Cp
Product lambda_nom ._’ s

7F Cp(lambda, beta)

Avoid division
by zero

>
P

Generator speed
(pu)

1/cp_nom

Hinh 6: So' d6 khéi Wind Turbine

3.6 M6 hinh mé phéng khoi may phat dién
PMSG

Dua vao phuong trinh (7) dén (13) dé xay dung
md hinh mé phdéng khéi may phat PMSG trén
MATLAB.

Trong d6, khéi C, (A,B) dung dé tinh hé s hiéu

Phuong phap do tim diém cong suat cyc dai
duoc st dung khi toc d9 gioé dudi toc do dinh murc,

goc lat canh B 1a 0°.

T- v i -T-

From
e . Goto

_I—b m_e
the Te Qut1 —b@
— m_m

my ¥

lectncal model m

Measurements c
we input 4—@ :
the Te 4J

powersysdomain|am
m Shaft [

A
M echanical model ®_“ ]
B

Hinh 7: So @6 khbi may phat dién PMSG
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Khdi Powersysdomain ding dé dua ra dién 4p ba
pha.

Khéi Electrical model bén trong bao gém cac
khoi chire nang thuc hién phép bién do6i Park dung
dé tinh va dua ra dong dién, moment dién tur.

Khdi Mechanical model nhan gia tri moment co
va moment dién tir d€ tinh toan va dua ra gia tri toc
do goc cua dong dién w, va goc 6,.

Khdi Measurements 1a khéi ding dé do luong va
xuat ra cac dai lugng c6 trong may phat dién PMSG.

Tap 55, 86 44 (2019): 11-20

3.7 Mo phéng b diéu khién MPPT

Duya vao phuong trinh (14) dén (19) va lwu 6
giai thudt P&O ¢ Hinh 3 d¢ xay dyng md hinh mé
phong bd diéu khien MPPT trén MATLAB.

B diéu khién MPPT P&O dugc thiét lap trong
Simulink MATLAB nhu Hinh 8. B MPPT P&O
dugc thiét ké dé tim diém MPP cua hé théng may
phat dién gio, n6 co ngd vao la cong suat ciia turbine
gi6 va dién ap dau ra ciia bo chinh luu cau ba pha
khong diéu khién, va ngd ra 1a hé s6 D.

Giai thugt P&O dugc diéu khién bing phuong
phép do tryc tiép tin hiéu ra dugc thé hién nhu Hinh 9.
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Hinh 8: B) di¢u khién MPPT
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Hinh 10: Bj giai ma h¢ s6 D thanh tin hi¢u diéu khién
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Bo giai ma hé sé D thanh tin hiéu didu khién 4.1 Két quia mé phong & toc df gié co dinh
khéa d1§:n o cong suat cua bo chuyén doi Boost Ta s& dua toc do gi6 cb dinh, lan lugt 1a: 6 m/s,
duge the hi¢n nhy Hinh 10. 8 m/s, 12 m/s vao h¢ thong va cho hé thong hoat

4 KET QUA dong trong thoi gian 1a 10s.
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Hinh 11: Két qua md phéng & tbc dd gi6 6m/s khong c6 MPPT
Véi tde do gi6 1a 6 m/s thi hé théng lam vidc va 8.6 rad/s, dong dién I,,,s= 0.66 A, dién ap V=

dua ra gia tri ctia van tdc rotor trong khoang w,= 16.58 V, cong suat turbine gi6 P =18.9 W.
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Hinh 12: Két qua mé phéng & tdc do gié 8 m/s khong c6 MPPT

Véi tde do gi6 1a 8 m/s thi hé théng s& tinh toan ~ 87-4 rad/s, dong dién [,s= 1.034 A, dién ap Vps=

va dua ra gi trj cta van toc rotor trong khoang w,= 22.94 V, cong suat turbine gio P =41.03 W.
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Hinh 13: Két qua mé phéng & tée dd gi6 12 m/s khong c6 MPPT
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Véi toe d6 gi6 1a 12 m/s, ddng thoi 1a toe do dinh
mirc cua turbine, khi d6 hé thdng sé tinh toan va dua
ra gia tri cia w,= 146 rad/s, dong dién I,,,,= 1.624
A, dién ap Vy,,s= 37.56 V cong suat turbine gi6 1a P
=1055W.

Tir cac két qua m6 phong trén cho thdy rang hé
thong hoat dong 6n dinh, cong suét cia turbine gio

Tap 55, S6 44 (2019): 11-20

gan bang véi cong suét tinh toan tir ham muyc tiéu da
dua ra.

4.2 So sanh két qua khi khong sir dung
phuong phap MPPT va c¢6 sir dung phuwong
phap MPPT

Ta s& dua toc do gi6 thay doi lan luot 1a: 6 m/s,
8 m/s, 12 m/s vao h¢ thong va cho h¢ thong hoat
dong trong thoi gian 1a 10s.
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Hinh 14: Két qua mé phéng khong cé sir dung MPPT (Hinh 14a) va két qua mé phéng c6 sir dung
MPPT (Hinh 14b)

Tir két qua mo phong trén cho thay rang hé thong
¢6 MPPT (Hinh 14b) dat dugc gia tri cong sut, dién
ap, dong dién va tdc do goc rotor cuc dai nhanh hon
s0 v6i hé thong khong c6 MPPT (Hinh 14a) khi toc
do6 gio6 thay doi.

5 KET LUAN

Tir két qua nghién ciru ta thay khi hé thong xac
1ap, thoi gian qua d6 cua hé thong khi xuat hién sy
thay doi toc do gio hay phu tai 1a rat ngan. Cac két
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qua dat dugc c6 mot sy dap dong phupg su dao dong
nay la nho, khong dang ke, c6 thé chap nhan duoc.

Khi ¢6 sir dung phwong phap MPPT thi h¢ thdng
lam viée ¢ diém t6i wu, hiéu suit tang cao, cic théng
s6 dong dién, cong suit déu dugc nang cao hon so
véi khi khong st dung phuong phap MPPT.

Qua do, ta thdy dugc bdo MPPT P&O da hoat
dong tdt voi yéu cau la tim ra dugc diém lam viéc
c6 cong suét cuc dai ctia hé théng.
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