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Tém tit: Bai bao nay trinh bay thuat toan P&O trong k¥ thuat diéu khién cong suit cyc dai
(Maximum Power Point Trackers) ing dung & cac bo inverter dé thu dugc toi da cong suit dién
tao ra tir hé thng pin ning lugng mit trdi (photovoltaic). TAm pin ning luong mit troi (PV) co
dic tinh dong dién va dién ap phi tuyén tinh phu thudc vao nhiét do va do birc xa chiéu dén cac
tam PV va cac mang PV cé mot diém duy nhat 1a co thé tao ra cong suit cuc dai tai moi thoi
diém. Do dic tinh cta birc xa mat troi chiéu dén hé théng pin quang dién khong on dinh tai cac
thoi diém néng trong ngdy ma thudng thay ddi boi nhitng yéu t6 khac nhu: hién tuong may che
mot phin, miy che toan phin hay cudng do birc xa thay doi theo gid, theo ngay va theo mua.
Dian dén viéc chuyén hoa quang ning thanh dién ning ctia cac tim PV s& bi thay d6i. Dién ning
ctia h¢ théng PV tao ra khong 6n dinh dan dén hiéu suat chuyén doi khong cao. Viéc ing dung
cac thuat toan trong ky thuat diéu khién MPPT dé tim ra diém c6 thé tao ra cong suit cuc dai
tai moi thoi diém nhidm muc dich tdi da hoa cong suét thu duoc tir hé théng. Bai bao s€ trinh
bay cac két qua mod phong dé chimg minh tinh dung din ciia phuong phap dé xuat.

T khéa: B chuyén doi DC; Piém cong suit cuc dai MPP; Hé thong pin quang dién; Ky
thudt MPPT; Thuat toan P&O

Abstract: In this paper, the P&O algorithm in the technique of controlling maximum power
point trackers applied in inverters to obtain the maximum power generated from the solar
system is presented. Solar panels have non-linear voltage and current characteristics that depend
on temperature and irradiance reaching PV panels and PV arrays have a unique point of being
able to generate power maximum at each time point. The characteristics of solar radiation
reaching the photovoltaic system are not stable at sunny times of the day, it is often changed by
other factors such as partial cloud cover, total cloud cover or intensity, radiation varies by hour,
by day and by season. As a result, the conversion of photovoltaic energy into electricity of PV
panels will be changed. The power generated by the PV system is unstable, leading to low
conversion efficiency. The application of algorithms in MPPT control technique to find the
point that can generate the maximum power at any time in order to maximize the power received
from the solar system. This paper will present simulation results to prove the correctness of the
proposed method.

Keywords: Boost converter;, maximum Power Point trackers;, maximum Power Point;
perturb and observe; photovoltaic system

1. Giéi thiéu lwong thay dbi nhu dién mat troi, tuabin
Didu khién cong suit cuc dai (MPPT) la  gi6. V& nguyén téc, MPPT 4p dung chung
mot ki thuat duge st dung pho bién détéi  cho céc ngudn c6 cong suat thay doi, tuy
da hoa viéc khai thac dién nang trong moi nhién no6 ra doi chu yéu la tir khai thac
didu kién déi voi cac hé théng thu nang ndng luong mit troi. Cac hé thong nay ton
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tai & nhidu cAu hinh khac nhau lién quan
dén mbi quan hé cta chung véi hé théng
bién tan, ludi dién, pin sac luu trit dién
nang hodc cac tai dién khéac. Trong h¢
thong d6 van dé trong tim ma MPPT giai
quyét 12 hiéu suét chuyén hod tir pin mat
troi1 phu thudc vao ca lugng anh sang mat
troi chiéu dén cac tim pin mat troi, nhiét
d6 ctia méi truong, hé théng didu khién va
cac dac tinh dién cua tai. Khi lugng anh
sang mat troi va nhi¢t do thay dbi, dac tinh
tai mang lai hiéu sut truyén tai dién ning
cao nhit s& thay ddi, do d6 hiéu qua cua
hé thdng duogc t6i uu héa khi dic tinh tai
thay d6i dé giir cho viéc truyén tai dién
ning & hiéu suat cao nhét. Pic tinh tai nay
duoc goi 1a diém cong suat cuc dai va
MPPT la qua trinh tim ra diém nay va giir
dac tinh tai & do. Muc dich cua k¥ thuat
MPPT la ldy mau d4u ra ctia cac té bao PV
va ap dung tai khang thich hop dé co dugc
cong sut cuc dai trong moi diéu kién méi
truong nhét dinh.

Hiéu suat ciia ngudn PV bi anh huong
bdi cac diéu kién moi truong, nhiét dd moi
truong xung quanh va tai, dugc két ndi
qua cac dau cudi PV. Hiéu suit cua mot
tAm pin mat troi rat thép. Pé cai thién hiéu
qué cua tim pin mdt trdi, bat chap sy thay
ddi cua blrc xa mat troi, cac thuét toan
theo ddi diém cong suét toi da (MPPT)
dugc st dung. MPPT co6 dac tinh phi
tuyén cua mo-dun PV ning lugng mait
troi. No ¢ mot diém cong suat cuc dai
phu thude vao cuong do chiéu xa va nhiét
do tim pin. Nhi¢m vu chinh cia MPPT la
khai thac cong sudt dau ra t6i da tir mo-
dun PV trong cac diéu kién buc xa va
nhiét d6 khac nhau. Cho dén nay, cac
thuat toan MPPT khac nhau da dugc phat
trién dé ting hiéu qua cua hé thong PV va
dap mg t6i wu MPPT. Céc thuat todn nay
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khac nhau & cac khia canh nhu: téc do
theo ddi, chi phi va phan cing can thiét dé
trién khai va umg dung. Noi chung, hiu
hét cac phuong phap MPPT d3 biét nhu:
phuong phap x4o tron va quan sat (P&0O),
dién ap ho mach (FOCV), dong ngin
mach (FSCC), gia tang dién dan (INC),
mang no-ron nhan tao (ANN), logic m&
(FL) va téi wu bay dan (PSO), ...

Trong s6 tat ca cac thuét toan duogc dé
cap o trén, bai bao nay s€ sir dung thuat
toan x40 tron va quan sat (P&O) dé mo
phoéng va danh gid ning lugng thu duoc
ctia hé théng vi chiing dé thyc hién, chi
phi thap va it thoi gian theo ddi MPP.

2. Hé thong photovoltaic (PV), dic tinh
PV va thuit toan P&O

2.1. M6 hinh dién cho pin mat troi
Nguyén 1y co ban diéu khién pin mat troi,
ngoai cau triic bén trong ciia n6 duge hinh
thanh boi su két hop ciia ban dan loai n va
ban dan loai p. Su chuyén dong cua cac
vat mang di¢n tich chi co thé theo mot
hudng, tor vung p sang vung n. Do d6
trong trudng hop khong cé birc xa chiéu
dén, pin mat troi hoat dong giéng nhu mot
diode ban dan [1]. Tuy nhién, khi né nhan
dugc anh sang mat troi mot dong dién
quang ciing duoc tao ra. Do d6, mo hinh
dién cua pin mat troi vé co ban dua trén
mot ngudn phat va mot diode.

Cell pin nang lugng mat troi co ban la
mdt didt duge mic véi mot dién tré ndi
tiép va mot dién tro song song. Pap ting
ctia dong dién — dién 4p mo dun PV bang
cong thirc (1):

V,y +1,,.R v, +1,,.R (1)
I, =1 _1,\-' exp[ PV PV .sj_1:|_ PV pr LY
o { nvy R

Trong do:

Ipv: dong dién dau ra ctua PV, In: dong
dién tao ra boi quang nang, I: dong dién
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bdo hoa cua diode, Ip: dong dién diode,
Vpy: dién ap dau ra cua PV, Ry: dién tro
ky sinh mac ndi tiép, Vr: dién ap nhiét ciia
diode, n : hé s6 1y tuong cua diode, Ry
dién tro ky sinh méic song song.

Sun R, [" id
irradiation m A
N 2
\\*‘ / R, Vey

Hinh 1. Mach tuong dwong ctia tim pin
nang lugng mat troi.

Pin nang lugng mat troi hoat dong phu
thudc vao hai yéu td tu nhién sau:

— Déi voi blrc xa mat troi: thanh phﬁn
lién quan dén buc xa d6 chinh 13 dong
dién cua PV tao ra va ching ty 1¢ thuan
v&i nhau.

— Pbi voi nhiét d6 moi truong: thanh
phan lién quan con lai chinh 1a dién 4p cta
PV va chung ty 1€ thudn vd6i nhau. Nhiét
d6 khong anh huong dén dong dién tao ra
cua PV.

2.2. Pac tinh cia pin niang lwgng mat
troi

Su phu thudc cua h¢ théng dién nang
luong mat troi vao nhi¢t do va buc xa
duogc biéu dién bang dudng cong ctia dic
tinh dong dién — dién ap (IV):

Maximum Power
Amps Point (MPP)
Tmax -V Curve _ ]

Power
Short Circuit

P,
Current (Isc) e

Te (P = vxI)

P-V Curve

Poweer (W)

Amperes (1)

Area = Vimp X Imp

Vimax

Vimp Volts

Voltage (V)

Open Circuit
Voltage (Voc)

Hinh 2. Pic tinh dong dién — dién 4p cua
pin nang luong mat troi [2]

Hinh trén cho thy cac dic tinh dong dién
— dién ap (IV) ctiia mot té bao PV dién
hinh hoat dong trong diéu kién binh
thuong voi mot muc buc xa nhét dinh.
Khi mang PV hé mach tuc 1a khong dugce
két nbi voi bat ky tai nao, dong dién s& &
murc toi thiéu (bang khong) va dién ap trén
mang PV ¢ muc tdi da, duoc goi la dién
ap hd mach (Voc) . Nguoc lai, khi mang
PV bi ngén mach tuc 1a hai cyc duong va
cuc am duoc két ndi véi nhau, dién ap trén
PV ¢ muc cyc tiéu (bang khong) nhung
dong dién sinh ra dat cuc dai, dugc goi la
dong ngin mach (Isc).

Puong cong déc tinh IV cua PV duoc
xéc dinh tir diém c6 dong dién ngin mach
(Isc) noi dién ap dau ra bang khong dén
diém c6 dong dién bang khong noi dién
ap ho mach hoan toan (Voc). Noi cach
khac, dién ap c6 gia tri toi da khi ¢ trang
thai hé mach va dong dién co6 gia tri cuc
dai khi ¢ trang thai mach kin. Tuy nhién
tai hai diéu kién nay déu khong tao ra bét
ky cong suét dién nao, cong suét duoc tao
ra boi hé thong PV s& nam trén duong
cong va s& co mot diém nao dé ¢ giira tao
ra cong suét cuc dai. Tuy nhién, c6 mét sy
két hop cu thé gitra dong dién va dién ap
dé cong suat dat gia tri 16n nhat 1a
tai Imp v Vimp. Pay 12 "diém cong suat cuc
dai" hay MPP cua hé thong. Piém cong
suat cyc dai (MPP) ciia pin mit troi nam
trén duong cong dac tinh IV. Cac gia tri
tuong ing ctia Vimp va Imp ¢ thé duge ude
tinh tir dién ap ho mach va dong dién ngin
mach: Vi, = (0,8 — 0,90)Voe va Iyp =
(0,85 —0,95)];c . Vi dién ap dau ra cia pin
mat troi phu thugc vao nhiét do va dong
dién dAu ra cua pin mat troi phu thude vao
blrc xa mat troi nén cong suit dau ra thuc
té s& thay ddi theo sy thay doi cta nhiét

133



Téi da héa cong suét thu dwoc tir hé théng pin ndng lwong mét trei bang thuat toan P&O

cda ky thuat MPPT

dd moi truong va cuong do buc xa chiéu
dén PV.

2.3. Thuit toan P&O trong Ky thuat
MPPT

Thuat toan P&O thuong duoc ap dung
phd bién nhét trong diéu khién cong suat
cuc dai MPPT cho hé théng pin quang
dién. N6 c6 céu trac don gian, chi phi
thép, dé thyc hién, giam s6 luong tham $0,
kha ning dua ra cc cai tién va c6 thé dan
dén hiéu qua cao nhét [3, 4, 5]. Thuat toan
nay phu thudc vao viéc nghién ctru mbi
quan hé giira cong suat dau ra cia mo-dun
PV va dién ap cua no.

Hoat dong ctia tim pin nang lugng mat
troi cho biét diém cong suit cuc dai MPP
va nguyén tac hoat dong dugc thé hién
trong Hinh 3 cho thay su thay d6i két qua
clia cong suat PV dugc quan sat nhu sau:
khi diém hoat dong cia mo-dun PV nam
¢ phia bén trai cuia duong cong (AP / AV
1a duong) c6 nghia 1a cong suat dau ra caa
mo-dun PV ting 1én, sy nhiéu loan cia
dién 4p mo-dun PV phai duoc ting vé
phia MPP. Néu diém hoat dong cua mo-
dun nam & phia bén phai cia dudng cong
(AP / AV 1a Am) thi nhiéu ctia dién 4p mo-
dun PV phai dugc giam vé phia MPP.

AP MPP
P v o 0 /
=B s
Left
E f/ \Righ(
E Q >0
£ Av AP
=<0
AV

Voltage [V] \Y\IPP

Hinh 3. Dap ung ciia tim PV va nguyén
1y hoat dong thudt toan P&O [2]
Pau tién, bo diéu khién do dién ap va
dong dién thyc té tir mang PV. Két qua
ctia dién ap va dong dién cho ra cong suét
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thuc té ciia mo-dun PV. Sau do, kiém tra
xem AP = 0 hay AP # 0. Néu AP = 0 thi
diém hoat dong 1a & MPP. Néu AP > 0, thi
kiém tra xem AV> 0 hay khong. Néu thoa
man, thi n6 chi ra réng diém hoat dong
nam & phia bén trai cia MPP (AP/AV >
0). Néu AV < 0 thi n6 chi ra rang diém
hoat déng ndm & phia bén phai cia MPP
(AP/AV < 0). Néu AP < 0, thi kiém tra
xem AV> 0 hay khong. Néu thoa man, thi
16 chi ra rang diém hoat dong nam & phia
bén phai cia MPP (AP/AV < 0). Néu AV
< 0 thi né chi ra rang diém hoat dong nam
0 phia bén trai cia MPP (AP/AV > 0). Qua
trinh nay lién tuc dugc lap lai cho dén khi
dat dén diém cuc dai MPP.

Thong thuong dau ra cia tit ca céac
thuat toan diéu khién trong MPPT déu cho
ra hai tham sb chinh 1a dong dién va dién
ap, tich ctia hai tham sb nay 1a cong suét
ctia hé thdng. Trong bai bao nay, ngudn
dién tao ra tir hé théng pin nang luong mat
troi s& duoc cip ngudn cho mot dong co
dién va diéu khién t6i wu momen cho
dong co (MTPA). O ché do diéu khién
nay, tham s tham chiéu dé diéu khién
chinh 1a tdc d0 wrr. Do d6, dau ra cua
thuat toan P&O s& dua ra tham s6 nay dé
phuc vu cho viée diéu khién t6i vu momen
cho dong co di¢n. Hinh 4 bén dudi s€ thé
hién cho viéc diéu khién MPPT d¢ t6i uu
hoa cong suit thu dwoc ciia hé théng pin
nang lugng mat troi ma tham sé dau ra
chinh 1a toc do tham chiéu rr.
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Measure Vp,(t:) and i, (t;)
Calculate P,(t;)

Delay V,,(t;) and P,,(t;)

!

Calculate AP, (t;)=Pp(t;)-Ppu(ti-t,)
AV, (t:)=Vo(t:)-V,(ts-to)

| w,*=w,-Aw, ] [ w,*=w,~-Aw, ‘ | w,':w,+ﬂw,]

' ! !

‘ Motor speed set point(w,) ‘

Hinh 4. Luu d6 thuat toan x4o tron va
quan sat (P&O) — MPPT [6]

Trong lwu dd hinh 4, dau tién s& do dién
ap va dong dién trén cac mang PV ¢ thoi
diém to va t; cach nhau mot khoang thoi
gian nhat dinh. Tiép dén sé tinh toan APpy,
AVpy tai 2 thoi diém to va t; va tién hanh
so sanh APpy véi 0. Trud ng hop APpy >0
va AVpy < 0 tire 1a diém cong sut cuc dai
ctia hé thong dang ¢ chiéu duong do dé
can cong téc d6 thém 1 khoang béng Awy,
nguoc lai tirc AVpy > 0 thi trir toc do di 1
khoang Aw:. Truong hop APpy < 0 va
AVpy < 0 tirc 1a diém cong suit cuc dai
ctia hé thong dang & chiéu am do dé can
trir tbe @6 di 1 khoang Ao, nguoc lai
AVpy > 0 thi cong téc d6 thém 1 khoang
Aw,. Qua trinh nay dugc lap di 1ap lai cho
cic khoang thoi gian khac dén khi
APpy/AVpy= 0 thi diém nay duoc x4c dinh
1a diém co tdc d6 16n nhat hay diém cong
suat cuc dai — MPP.

3. Két qua mé phong

Mo hinh mé phdng cho MPPT dugc thuc
hién theo luu d6 hinh 5.

Speed Oret
calculation

Vsl ‘

\
Boost I°'“
converter —ut
Duty

{ Ty T 3

MPPT
(P&O)

Trradiance PV
& temperature Array

Hinh 5. Luu d6 mé phong k¥ thuat
MPPT

Trong do:
= Khdi birc xa va nhiét d6: M6 phong
cuong do birc xa mat troi va nhi¢t do moi
truong.
= Mang PV: S§ lugng tdm pin ning
lugng mat troi két ndi véi nhau thanh
mang.
= Bo chuyén d6i ting ap: Chuyén dbi
dién ap DC khong 6n dinh sang dién ap
DC diéu khién duoc.
= Khdi tinh toan téc do: Tinh va quy do6i
cong suat sang toc do quay tham khao.
= Tbi da cong sudt — MPPT: Téi da cong
suat thu duoc tir hé théng PV dung thuat
toan P&O.
= VSI: Bién tan diéu khién cho dong co
dién.

Mo phéng cho k¥ thuat MPPT s& gom
ba thanh phan chinh: hé théng méang PV,
b6 chuyén d6i DC-DC boost converter va
quy d6i cong suat thu duoc cua PV sang
tdc @6 tham chiéu. Két qua mo phong thu
dugc cac két qua nhu sau:

3.1. Miang PV

S6 luwong tAm pin nang luong mat troi dé
xudt 14 12 tim dugc mac ndi tiép thanh
mot chudi (string) trong diéu kién nhiét do
moi truomg 1a 25°C va cuong do birc xa
mat troi tai cac gia tri [1000 750 500 250
100] W/m?. Tam pin duoc dung dé mo
phong co6 thong s6 ki thuat duoc cho &
bang 1.

Bang 1. Thong s k¥ thuat tim PV

Loai tAm pin ning luon Soltech
m'l[ tron: P s ISTH-

at trot: 350-WH
Cong suét cuc dai (W) 349,59
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bién 4p ho mach Voc (V) 51,5
Dién 4p tai diém cong suat 43
cuc dai Vi (V)

H¢é so nhiét 46 cia Voc 2036
(%/deg.C)

S cells trén tim pin 80
Dong ngin mach Isc (A) 9,4
Dong tai diém cong suat 213
cuc dai Imp (A) ’
Hé s6 nhiét d6 cua Isc 0,09
(%/deg.C)

Ung véi mdi mirc buc xa mit troi
chiéu dén mang PV va s6 luong tim pin
st dung cho hé théng s€ xac dinh duoc
diém c6 cong suét cuc dai cu thé. Dé c6
thé hinh dung r hon vé diém c6 cong suét
cuc dai nay, hinh 6 va hinh 7 s€ thé hién
1d dic tinh hoat dong cta tim pin ning
lugng mat troi.

Hinh 6. Biéu d6 dong dién — dién ap cta
méng PV & nhiét do 25°C va cac muc
birc xa [1000 750 500 250 100] W/m?>.
Hinh 6 thé hién dong dién ciia mang PV
tao ra & nhiét 36 25°C va cac mirc burc xa
twong tng 1a 1000 W/m?, 750 W/m?, 500
W/m?, 250 W/m? va 100 W/m?. Véi nhiét
do 1a 25°C va birc xa mit troi 1a 1000
W/m? thi diém coéng suit cuc dai cua
mang PV gdm 12 tim mic ndi tiép co gia
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tri di€n ap 1a 516 (V) va dong di¢én 1a 8,13
(A). Ung véi cac birc xa khac nhau s& co
diém cong suit cyc dai twong tng.

Hinh 7. Cong sudt ddu ra cta mang PV ¢
nhiét do 25°C va cac murc bic xa.
Hinh 7 thé hién cong suit ctia mang PV
tao ra ¢ nhiét 36 25°C va cac murc btc xa
tuong ung. Hinh trén cho thiy tng véi
mdi duong cong s& co 1 diém cong sut
cuc dai duy nhét, diém cong suét cuc dai
cua duong cong ¢ buc xa 1000 W/m?,
nhiét d6 25°C nhu dé cap o hinh 7 ¢6 cong
suat 1a 4195 (W) & dién ap 516 (V) va

dong di¢n 8,13 (A).
3.2. Bo chuyén do6i DC/DC boost
converter

B0 bién d6i DC/DC dugc sir dung rong rai
trong nguf‘m dién mot chiéu v6i muc dich
chuyén doi nguén mot chidu khoéng on
dinh thanh ngudn dién mot chiéu co thé
diéu khién dugc. Trong hé thng pin mit
troi, bo bién doi DC/DC duge két hop
chat ché voi MPPT. MPPT st dung bo
bién d6i DC/DC dé diéu chinh ngudn dién
ap vao lay tir ngudn pin mit troi, chuyén
d6i va cung cap dién 4p 16n nhat phu hop
v6i tai. Vi vay can diéu khién ca dién ap
va dong dién ngd ra ciia pin mat troi dé
dat cong sudt cuc dai bat ké diéu kién
nhiét d0 va burc xa mat troi.

Trong nghién ctru nay, tac gia dung bd
chuyén dbi ting 4p DC-DC dé chuyén d6i
nguén cho dong co di¢n hoat dong. Pong
co dién dé xuit sir dung co6 dién ap danh
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dinh 13 380 (V). Do @0, dién ap mot chiéu
yéu cau duoc tinh theo cong thirc ¢6 quan
hé sau:

mV, = \/EVL, L 2)
Gia sir chi s6 diéu ché m = 0,9 thay vao
cong thuc (2) ta dugc:

V2v, , N2x380
0.9

m

v, = =597,11= 600 (V')

bi¢n ap DC lién két duoc chon 1a 600 (V).

Dién ap dau vao cia bd chuyén ddi ting
ap 1a dién ap tai diém cong suit cyc dai
ctia mang PV, Vipp = 516 (V), dau ra cta
bo chuyén ddi ting ap 1a dau vao cho bién
tan bang 600 V. Do d6, chu ky 1am viéc
(D) cho bo chuyén ddi ting ap dugc xac
dinh nhu sau:

Do Vie =V oo _600-516

v, 600

C

=0,14
Véi:

= Vg la dién ap trung binh lién két DC,

= Vipp 12 dién ap ctia mang PV tai diém

cong sut cyc dai,

= Vi la dién 4p danh dinh cua dong co

SynRM,

= D la ty 1& lam viéc caa bo chuyén doi

tdng cuong.

Gia tri dién cam cua bd chuyén ddi duge

x4c dinh bi biéu thic [7]
;D 514x0,14

Alxf — 0,2x7,58x10000

Jsw

=4,76(mH)

Vi vay, gia tri dién cam lya chon 1a 6
(mH). Gia tri dién dung ctia tu lién két DC
dugc tinh nhu sau [7]:

%CdC[V,fC -V:1=3aVit

%Cd<,[6002 ~570°]=3x1,2x219x9,8x0.005
C, =2201,23(uF) = 2350 (uF)

Trong do:

" Vg 12 giéi han dudi co thé chip nhan
duogc cua dién ap lién két DC trong diéu
kién qua do,

= Alla do gon song trong dong dién dan,
* fiw 1a tdn s dong ngit ctia mach
(IGBT),

= o 1a hé s6 qua tai

= tlachuky dong luc

Trong nghién ctru nay, cic két qua mo
phong thu duoc déu duoc md phong &
diéu kién nhiét d6 moi truong khong ddi
1a 25°C va cuong d0 btc xa mit troi 1a
1000 W/m? c6 bién thién trong khoang
thoi gian tur 1,5 giay dén 3,5 gidy (hinh 8)
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a
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Nhiét dg {oC)
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¥

1 2 3 4 5
Thai gian (s)

Hinh 8. M6 phong & nhiét do 25°C va
murc bt xa thay ddi & 1000 W/m?

Cu thé tai thoi diém t = 1,5 (s) #&nt=3,5
(s) birc xa s& thay doi tir gia tri 1000 W/m?
xudng gia tri 250 W/m?>.

M6 hinh mé phoéng t6i da hoa cong
suat thu dwoc ciia hé thong dién ning
lugng mat troi dung phuong phap P&O
cia ky thuat MPPT dugc thé hién nhu
hinh sau:

Hinh 9. M6 hinh t6i da héa cong suat thu
duogc cua mang PV dung phuong phéap
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cda ky thuat MPPT

P&O cua k¥ thuat MPPT dung
Matlab/Simulink

Vi s6 lugng tAm pin PV tinh todn dé xuét
cung véi thong sb cudn day, dién dung
tinh toan cho b chuyén déi DC-DC ting
ap va diéu kién gia dinh cua birc xa, nhiét
dd moi truong trinh bay ¢ trén. Cuong do
dong dién, dién ap ctia mang PV va dau ra
cua ky thuat MPPT dung thuét toan P&O
thu duoc cac két qua mé phong nhu sau:

Déng dién (A)
v 5 o o
S

~
T

o

. , . | . | . , .
o 05 1 15 2 25 3 35 4 45 5
Thoi gian (s)

Hinh 10. Dong dién dau ra theo k§ thuét
P&O - MPPT ¢ diéu kién gia dinh

<1 V>

. I 1 I I 1 I I
o 05 1 15 2 25 3 35 4 45 5
Théi gian (s)

Hinh 11. Dong dién cia mang PV & diéu
kién gia dinh

1 I I . 1 1 I I
[ 05 1 15 2 25 3 35 4 45 5
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Hinh 12. Pién 4p dau ra theo P&O -
MPPT ¢ diéu kién gia dinh
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Hinh 13. Dién ap ctia mang PV & diéu
kién gia dinh
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Dong dién (A)
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0 05 1 L5 2 25 3 35 4 45
Thoi gian (s)

Hinh 14. Dong dién mang PV so vé6i dau
ra & didu kién gia dinh

A

Thoi gian (s)

Hinh 15. Pi¢n ap ctia mang PV so voi

dién ap dau ra

Hinh 16. Cong suat dau ra so vdi cong
suat cua mang PV

4500

Hinh 16 cho thiy cong suét thu duoc ding
phuong phap P&O cua ky thuat MPPT so
vGi cong sut cia mang PV tao ra trong
khoang thoi gian tir sau 4 giay tré di —
khoang thoi gian khong c6 sy thay doi cua
cuong do buc xa mat troi (const = 1000
W/m?) thi khéng c6 su chénh léch 16m.
Diéu nay chi xay ra ¢ diéu kién thoi tiét Iy
tudng 1 nhiét d6 khong ddi va mirc birc
xa mat troi chiéu dén mang PV khong doi.
Thuc té, dién ning lugng mat troi 1a
nguén nang lugng khong 6n dinh do hoat
dong phu thudc vao diéu kién thoi tiét, do
d6 mang PV s€ khong luén luén dat dugce
cong sudt cuc dai tai moi thoi diém.
Phuong phép P&O cua ky thuat MPPT
dugc st dung dé cai thién nhuoc diém
nay, hinh 17 s& thé hién 1 diéu nay.
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Hinh 17. Cong suét dau ra so véi cong
sudt cia mang PV o t=1,5(s) &én t =
3,5(s)

Xét thoi diém t = 1,5 (s) dén t = 3,5 (s),
tai thoi diém nay birc xa mit troi co su
bién thién thi cong suat dau ra cia MPPT
s& cho két qua tot hon cong suit tao ra tir
mang PV. Diéu nay thé hién rang khi yéu
t6 nhiét d6 méi trudng hay cuong do birc
xa mit troi chiéu dén mang PV thay dbi,
ta dung k¥ thuat MPPT s€ dat duoc cong
sut t6i uu hon so v&i cong suat thu truc

tiép tir mang PV.

4. Nhan xét

Tir két qua mo phong, ta thiy khi co su
thay ddi cua cuong do birc xa mat troi
chiéu dén mang PV, cu thé 12 buc xa giam
tir 1000 (W/m?) xubng con 250 (W/m?) thi
dong dién va di¢n &p ciia mang PV giam
xudng 1 cach nhanh chéng hay néi cach
khac 1a cong suat ciia mang PV giam dot
ngot, didu nay lam dong co 1am viéc kém
hiéu qua va kho diéu khién. Déi v6i dong
dién va dién ap hay cong suit tai du ra
ctia k¥ thuat MPPT sé& giam tir tir, diéu nay
gitp ching ta kiém soat va diéu khién
dong co lam viéc hiéu qua hon. Tuy nhién
khi btic xa ting tir 250 (W/m?) 1én 1000
(W/m?) thi cong suat cia ki thuat MPPT
lai tang cham hon so véi cong sudt truc
tiép cua mang PV. Pay 1a mot diém han
ché cua phuong phap P&O so véi cac
phuong phép khac.

5. Kétluin

Két qua trinh bay trong bai béao di thé hién
duoc kha niang toi da hoéa cong suat thu
dugc tir hé théng pin ning lwong mat troi

bang thuat toan P&O so v4i phuong phap
thu niang luong truc tiép — ¢6 dién. Tuy
thoi gian ddp ung con cham & giai doan
nhi¢t do va cuong do buc xa tang nhung
trén thuc té su thay ddi cua nhiét do va
cuong do buc xa mat troi chiéu dén cac
mang PV ciing dién ra twong ddi cham.
Nhu vy xét vé mit kinh té thi viéc tng
dung thuat toan P&O trong diéu khién
MPPT da mang lai lgi ich so v&i phuong
phap thu nang lugng truc tiép.

Podng thoi dé ting kha ning dap tng
v6i su thay d6i nhanh cua thoi tiét tac gia
dé xuét sir dung két hop thuat toan P&O
v6i phuong phap thich hop khac dé dat
dugc két qua tdi da hoéa ning lugng thu
duoc tir hé théng pin ning lwong mat troi
va tbc do dap ng nhanh nhu da dé cap
néu trén.
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