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Tom tit. Hiéu suit caa pin quang dién (PV) phu thudc nhiéu vao méi trudng van hanh do bic xa va nhiét
d6 thay ddi, diém phat cong suat cuc dai (MPP) cia no ciing thay d6i theo. Cac ky thuat truy xuat diém
phat cong suat cuc dai (MPPT) dé nang cao hiéu suat sinh dién ngay cang higu qué va chinh xéc hon nhung
ching ciing phuc tap hon, chi phi cao hon va kho str dung hon. Trong khi do, céc giai phap truyén thong
va nhirng cai tién caa no to ra kha don gian, thiét thuc va cling hi¢u suat khdng kém. Noi dung bai viét nay
gidi thiéu mot giai phap MPPT duya trén phuong phap nhién loan va quan sat (P&0) da duoc cai tién thong
qua udc lugng cac diém cyc tri ban diu nham giam budc lap, gia ting toe d6 hoi tu. Nhirng két qua mo
phong thu duoc trong méi trudng PSIM cho thay ton that cong suét giam dang ké do toc do hoi tu dugc cai
thién, tir d6 nang cao higu suat sinh dién trong diéu ki¢n thay doi méi trudng van hanh dong nhét trén h¢
thong.

Tur khoa: Giai thuat nhidu loan va quan sat (P&O), tAm pin quang dién (PV), hé thdng pin mit troi, dic
tinh P-V.

1. GIOI THIEU

Khi nguon nguyén liéu truyén thong ngay cang khé dap wng nhu cau sir dung dién thi ning luong tai tao la
mot chon lya thay thé hitu hiéu. Mot trong nhirng ning lugng tai tao pho bién 1a ning luong mat troi chuyén
dbi thanh dién nang bang cac hé thong quang dién. Tuy nhién, hiéu suat chuyén ddi twong dbi thip va phu
thugc nhiéu vao diéu kién van hanh [1]. Bé khic phuc diéu nay, nhiéu giai phap cai tién MPPT di duoc dé
Xuit [2-4]. C6 rét nhiéu ky thuat MPPT da duoc gisi thiéu va phat trién rong rai nhung da s6 chung déu
dya trén nhiing nén tang co ban cua giai phap truyén théng goi la thuat toan leo dai (hill clembing). Mot
trong s6 do phai ké dén 1a phuong phap P&O da tro nén phé bién va duoc (tng dung rong rai nhat. Tuy
nhién, né ciing c6 mot s nhuge diém nhat dinh va dan duoc cai tién trong nhitng nghién ctiu tng dung dé
mang lai hi¢u qua hon.

Trong tai ligu [5] gidi thiéu rat nhiéu phuong phap nham cai thién hiéu suit PV lién quan dén giai thuat
nay. Mdi giai phap dé xuét khac nhau vé do phirc tap, s6 lugng thong s6 diéu khién, chi phi va hiéu qua.
Ky thuat don gian nhat 1a phuong phap chu ky dong dién co dinh vi n6 khong can bat ky tin hiéu phan hoi
nao dé thuc hién nhiém vu. Nhung nhuoc dlem ctia né 12 hiéu suat thap khi méi tredng hoat dong thay dol
[6]. Bién &p ha mach (Voc) va dong dién ngén mach (lIsc) ciing duogc cho 1a cac phuong phap ngoai tuyén
dé nhat cho MPPT [7, 8]. Pi véi phuong phap Voc, dién ap tai MPP (Vvee) Xap i bang dién ap ha mach
(Voc) cua hé thong PV véi hé s6 ki sao cho Viwer = kiVoc [9]. Tuong tur voi phuong phap Isc, dong tai
MPP (Iwep) c6 lién quan gin ding tuyén tinh véi dong ngdn mach (Isc) caa hé thdng PV, sao cho lupp =
Kzlsc [5]. Tuy nhién, diém cong suat toi da (MPP) thu dugc tir cac phuong phap nay kém chinh xac. N6 da
dugc cai thién bang cach quét dién &p hodc dong dién hé théng PV dé cap nhat nhung qua trinh quét & tro
nén phuc tap va ton that nhidu dién nang hon.

Bo didu khién logic mo (FLC) di duoc sir dung dé thay déi kich thude budc cho ph hop véi giai thuat bat
ctr khi nao nhiéu loan bj trugt ra khoi MPP [10]. Bén canh d6, trong tai liéu nghién ciru [11] nhom tac gia
da sir dung mot hang sé didu chinh A dé thay ddi chu ky dong dién. Mot céach cai tién khéc 1a su két hop
gitta nhiéu loan kich thudc bude thay ddi va theo dai dién &p lién tuc dugc dé xuét trong [8]. Nhuoc diém
chung cua cac cai tién trén 1a giéi han vé kich thudce budc. Néu mudn ting toe do hoi tu thi khong thé chon
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kich thudc nho, va nguoc lai, mudn ting hiéu suét va giam dao dong quanh vi tri MPP thi can phai chon
budc nho. Diéu nay dan tai khd co thé dat duge dong thoi hai muc tiéu véi nhitng giai phap néu trén.
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Hinh 1. Anh huong cua thay doi bt xa giira hai 1an ldy mau

Téc d6 hoi tu va kha ning dap tng dong cham cia gai thuat P&O dugc thé hién rd nét trong hinh 1. Khi c6
su thay doi birc xa giira hai lan lay mau, budc diéu chinh dién ap tiép theo s& cho két qua khong nhur mong
doi. Cu thé; néu ngay trudc khi lan ldy mau tiép theo ma diéu kién van hanh thay ddi lam dac tuyén P-V
thay doi khién cho diém phét cong suat mgi xac dinh duoc 12 tai B so vai A tai 1an 1dy mau truge. Do Pg >
Pa V3 Vi > Va, tai diém nay budc tinh tiép theo s& cho két qua AP.AV>0 nén phai ting dién ap (tién ti
muc tiéu ciia A 12 Praxt). Két qua la sau mot budc lap nira giai thuat mai nhan ra dang roi xa thay vi tién lai
gan diém cuc tri mai (Pmax). Diéu nay khién toc do hoi tu chdm hon trong méi truong van hanh thay doi
lién tuc [11].

Mat khac, nhitng nghién ciru truée day chi nghién ciu mo phong trong diéu kién thay doi mot thng so 1a
birc xa hodc nhiét do so voi didu kién lam viéc tieu chuan. N6 cho thay rang, khi chi mot thong s6 bi thay
ddi, cac dudng cong dac tinh cua h¢ thdng PV tuy c6 thay dbi nhung theo mot quy luat tuyén tinh. Piéu
nay s& dé dang cho viéc chon lya mot giai thuat MPPT hon vi ¢6 thé phan doan chidu huéng dich chuyén
ctia diém MPP. Nhung khi ca hai théng s anh huong la birc xa va nhiét d6 bi thay do6i s& khién cho diém
lam viéc khdng con tuyén tinh. Nghia 14 khi btc xa ting thi theo ly thuyét toa d6 diém 12 viéc s& ting nhung
kém theo nd 1a nhiét do bé mat lam viéc cua PV ciing ting 1én khién cho cong suat phat ting khong nhur
mong muén, tham chi ¢ thé giam. R3 rang trong nhitng diéu kién van hanh thyc té, viéc chon mét giai
phép pht hop tré nén khé khan hon. Noi dung bai viét nay dé xuat mot giai phap cai tién P&0O méi N_P&O
dwra trén thuat toan truyén thong dé ting toc do hoi tu, ting hiéu suat, giam dao dong cong suit diu ra cua
hé thong PV trong diéu kién thay d6i dong thoi hai thong sé anh huang néi trén.

2. COSOLY THUYET

2.1. Hé thong pin quang dién

Trong cAc tai liéu [12, 13] da chi ra rang trong diéu kién van hanh dong nhat, mdi quan h¢ giira cac dai
lwong V, 1 va P cua hé théng PV c6 kiéu lién két nao ciing chung dic tinh nhu caa mot phan tir PV. Nghia
1a chiing ¢6 chung hinh dang dic tuyén nhung chi khac nhau vé tri s6. Véi mdi té bao quang dién c6 so dd
thay thé nhu hinh 1 thi mdi quan hé giira hai dai lugng dong dién va dién ap dwoc biéu dién theo phuong

trinh (1).
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Trong dé; V, I 1an luot 1a dién ap (V) va dong dién (A) ngd ra cia PV; Isc 1a dong ngan mach (A); lo la
dong bao hoa nguoc cua diode (A); q = 1,602.10° (C); k =1,381.103 (J/K); T (°K); Rs, Re la dién tro
ndi tiép va song song (Q).
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Hinh 2. So @6 thay thé té bao quang dién

Céc ting dung PV khéc nhau s& cd nhitng yéu cau vé dién &p va cong suat khac nhau. Dé dat dugc cac thong
s6 ngd ra nhu mong mudn cé thé chon lya céc cau hinh lién két khac nhau. C6 rat nhiéu kiéu cdu hinh PV
da duoc gioi thigu trong [13] nhung ching co ban duoc cai tién tir ba kiéu lién két 1a ndi tiép (series connect
—SC), song song (parallel connect — PC) va ndi tiép — song song (series_parallel connect —S_PC) (hinh 3).

Déi vai nhitng tng dung can muc dién &p va cong suét Ién, thuong wu tién chon lya cau hinh 3c do tinh
linh hoat trong lién két. Trong d6 cac PV dugc 1én két vai nhau kiéu SC tao thanh chudi (Ns) sau do chung

dugc méac song song cac chudi (Np) lai tao thanh hé thong. MGi quan hé cac dai lugng ngd ra cua cau hinh
nay duoc thé hién trong biéu thuc (2)

gﬂaéé
[l

a. b. c.
Hinh 3. Cau hinh lién két chinh hé théng PV: a. SC, b. PC, c. S_PC
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Nhu vay thdng qua viéc thay ddi cac thdng sé Ns va Np sé& c6 dugc cac cau hinh lién két co ban khac nhau
tuong (g Voi cac gi tri dong dién va dién &p mong mudn. Ngoai trir kiéu lién két PC thi moi cau hinh déu
¢6 chung nhuoc diém 1a tao nhiéu cuc tri trong méi trudng bong che gay khé khin cho viéc chon giai phéap
MPPT cua hé théng PV.

2.2. Thuat toan P&O truyén théng.

Day la phuong phap co ban va thdng dung nhat véi mot théng sb nhidu loan AV dé quan sét sy thay doi
cong suat ngd ra AP trong qué trinh MPPT dya vao duong cong P-V caa hé théng. Nguyén ly hoat dong
cuia thuat toan dua vao hai théng sé dau vao 1a dién &p Vpy va dong dién lpy cia hé théng PV véi leu do
giai thuat P&O truyén thong duogc trinh bay nhu hinh 4. Cac budc tinh toan chi tiét cua giai thuat nay co
thé duoc tim thay trong tai ligu [14, 15].
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bitD, AD
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Do VIil. I[i]
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v
P[i] = V[i]*I[i]
AP = P(i) - P(i-1)
AV = V(i) - V(i-1)
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L Cap nhat P(i—1), V(i-1) J
|

Hinh 4. Luu db giai thuat P&O.

3. PHUONG PHAP DE XUAT

Hiéu suat caa PV bi anh huong truc tlep béi hai thong sb 1a burc xa mat troi va nhiét do trén bé mat cua no.
Nhirng nghién ctru trude day da chi ra rang, cong suat phét caa hé thong PV dong bién véi bic xa nhung
nghich bién vai nhiét do.
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Hinh 5. Quan hé dong dién va dién ap khi thay dbi: a. birc xa; b. nhiét do
Trong céc hinh tir 5 dén 7 cho thay méi quan hé gifra cong suit, dong dién va dién 4p trong mdi truong
van hanh thay d6i. Chlng ta c6 thé dé dang thay rang; khi thay doi birc xa, dong dién tai cac diém MPP bj
anh huong nhiéu hon so véi dién ap (hinh 5a). Nguoc lai, néu nhiét ¢ van hanh caa cac PV bi thay déi thi
kha ning 6n dinh dién &p lai kém hon so voi dong dién. Didu nay ciing c6 thé nhan thiy trong cac duong
dic tuyén P-V va P-I trong hinh 6 va 7.
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Hinh 8. Dic tuyén a. P-V va b. I-V khi thay d6i birc xa va nhiét do
Khéng may la khi btrc xa bé mit ting 1én thi nhiét d6 1am viéc cua cac tAm pin theo d6 ciing gia ting. Diéu
d6 c6 nghia 1a trong diéu kién van hanh thuc té, ca hai thong sé dong dién va dién ap déu bi dao dong dan
dén diém MPP ciia h¢ théng PV ciing thay d6i khd nhan dinh hon. Diéu niy c6 nghia 1a khi bt Xa gia ting,
I& ra cong suat caa hé thng theo d6 duoc cai thién, nhung do viée gia ting nhiét do bé mat cua ching ma
dan dén mirc ting cong suat khong nhu mong mudn. Nhitng mé phong trong hinh 8 di cho thdy vi tri cac
MPP khdng con theo quy luat nhu cac hinh 6 va 7 trude do.
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Vigc thay doi dong thoi ca hai thdng s6 néi trén khién téc do MPPT cua giai thuat P&O truyén thong gap
bat lgi nhu da gi6i thigu trong hinh 1. D€ giai quyet van dé nay, bai viet de xuat giai phap khoi dong da vi
tri tim kiém nham gigi han nhanh chong khong gian chira MPP tiém nang. Luu do giai thuat dugc trinh bay

trong hinh 9 véi cac noi dung cha yéu nhu sau:

Dit D[i], AD
v

ﬂ| Do VI[i], I[i] |
v
Max{[V[i] - V[i- 1]]}
D[i+1]=0.5*(D[i]+D[i-1])
P[i]= V[iJ*I[i]

o

Y
ref MaX{P[l
ref V[Pref

Dy = D[Pef]+AD

v
Po V(n), I(n)
Tinh P(n) =V(n)*I(n)
v
AP :P(Il) - Pref
AV =V (1) - Vyet

A

4
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|
Hinh 9. Luu d6 giai thuat dé xuat.

e Budc 1: kiém tra cac diém trén dudng cong dac tuyén P - V. Bang viéc thiét 1ap ty sé dong dién DI
trong pham vi tim kiém. Céc gia tri cong sut phat twong tng sé tinh dugc théng qua V[i] va I[i] twong
ng. Trong do, hai gia tri khéng ché bién D[0] va D[1] dugc chon lan Tuot 12 0,1 va 0,8. Chung duoc
thiét 1ap v6i muc dich gigi han pham VI tim kiém MPP cua giai phap. [15]

e Budc 2: chon pham vi rai cac théng sb con lai.

Véii=1+n-1(nlasb phante D). Néui> 1 s& xac dinh vi tri rai cac thong sé D con lai theo quy
luat sau:

Xac dinh Max{|V[i] — V[i — 1]|}
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D[i+1] = 0,5*(D[i] + DIi - 1]) (3)

Nghia la gia tri D tiép theo s& duoc chén vao giita hai vi tri c6 do chénh léch dién ap 16n nhét.
Sau d6 luu trir tat ca cac gia tri P[i] = V[i]*I[i]

e Budc 3: xac dinh pham vi tim kiém MPP. Ngay khi c6 du luong mau P[i] trong budc 2, thuc hién phép
so sanh dé tim ra gié tri céng suat 16n nhat. N6 dugc chon lam cdng suat tham chiéu cho vong lap tiép
theo nham giam budc lp so véi viéc thiét 1ap gia tri ndy tir 0 nhu cach truyén thong. Bén canh do, gia
tri dién &p va ty s6 dong dién DIi] ciia n6 ciing dugc chon lam tham chiéu va khai tao cho vong lap tiép
theo khi thay d6i mot lugng AD tuong ng & cac budc lap.

e Budc 4: xac dinh d6 sai léch cong suat AP va dién &4p AV. Bo diéu khién MPPT s& do cac gia tri V(n),
I(n) sau d6 tinh sai s6 cOng suat va dién &p so véi gia tri tham chiéu & bude trude do.

e Budc 5: kiém tra hoi tu ciia giai thuat. Néu sai s6 cong suat nho hon gia tri cho phép thi giai thuat khdng
thay doi gié tri tham chiéu ¢ cac budc sau d6. Nguoc lai, néu ¢ sy khac biét sé tién hanh kiém tra diéu
chinh theo nguyén tic:

o Néu AP.AV > 0 thi ting gié tri dién &p tham chiéu V.
o Né&u AP.AV <0 thi giam gié tri dién &p tham chiéu Ver.

Sau khi thay ddi gia tri dién &p s& cap nhat lai gia tri tham chiéu va thuc hién cac phép do cho nhitng chu
ky tiép theo.
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Hinh 10. C4u trdc hé théng mé phong trong PSIM

Tinh kha thi cta giai phap dé xuat khdng nhiing dwoc kiém tra trong mdi trudng van hanh tiéu chuan, thay
d6i buc xa lién tyc ma con trong diéu kién thay ddi ca birc xa va nhiét do. Ngoai ra, nd cling duoc so sanh
truc tlep vei giai phap nguyén thiy trong cung diéu kién van hanh dé danh gia toc do va kha ning bam
MPP nham giam ton that cng suat caa hé théng PV.

4. KET QUA MO PHONG VA THAO LUAN

M0 hinh h¢ thong dé xuat duoc xay dyng va mo phong trong phén mém PSIM ¢6 cau triic nhu hinh 10 véi
md hinh vat Iy loai 72cell-338W cd Isc = 9,5A, Voc = 46,2V va gla tri Vmpp = 37,3V va Impp = 9,04A.
Trudng hop dau tién, ca hai giai thuat truyén thdng va giai phép dé xuit cung duoc tng dung MPPT trong
diéu kién tiéu chuan, két qua trinh bay trong hinh 11 cho thiy: Tdc d6 hoi tu cua giai phap d& xuat chi
khoang 27% so Voi the d0 khi chua dugc cai tién. Céc gid tri twong (g 1 0,024s va 0,096s. S¢ di dat duoc
kha ning hoi tu nhanh nhu vay 1a nho phan bd céac vi tri tim kiém nham giam sb budc lip. Cu thé, néu
khong tinh budc rai cac théng sé D ban dau thi giai phap chi can 10 budc diéu chinh 1a dat t6i gid tri hoi
tu. Thong s nay duoc giai thich nhu sau: tir ba bude dau cia giai thuat xac dinh duoc thdng s6 Dn = D[Pref]
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= 0,45. Vi kich thude bude duoc chon 1a AD = 0,01, dé giai thuat hi tu tai gia tri D = 0,53 can 8 budc toi
cong thém 2 bude diéu chinh quanh vi tri can bang dé hoi tu. Trong khi d6 véi giai thuat truyén thong can
phai mit 55 budc didu chinh véi cung kich thude budce nhu nhau do khai dong tir gié tri D = 0,1. Nhur vay,
tir hinh 11 cho thay ning lugng bi that thoat cua giai thuat P&O so véi phién ban cai tién N_P&O trong
thoi gian on dinh cng cong suat dau ra la:

0,096
DA = [0 (Pa p&o — Ppao)dt = 339,5%0,072 = 24,44 (Ws) (4)
1.800
\.)
1.600 1710 -
1.6590 i
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Hinh 11. So sanh hai giai phap MPPT trong diéu kién tiéu chuan
Bang 1. Két qua MPPT cua hai giai phap trong cung diéu kién
STT Biic xa Nhiét Pmax Pout Giai T(s) Buorc lap AA
wimd | 400 | w) | (w) | Phap (Ws)
P&O 0,096 55
1 1000 25°C 1694,5 | 169327 24,44
N_P&O 0,024 14
) Tir 800 25°C 1351,9 1350 | P&O 0,075/0,086 45/49 1961
xuong 200 25°C 3215 3195 | N P&0O | 0,026/0,013 15/4 ‘
3 Tir 1000 55°C 1504,1 1490,2 | P&O 0,078/0,072 45/41 1466
xuong 300 33°C 483,9 476,1 | N_P&O | 0,026/0,012 15/6 ’
A Tir 500 Ién 25°C 834.,9 834,6 | P&O 0,126/0,163 75/90 2353
750 40°C 1196,8 11959 | N P&O | 0,036/0,04 11/13 ’

Trong truong hop tht hai, hé théng giai dinh ¢ su thay déi bic xa dot ngot tir 800W/m? xudng con
200W/m? tai thoi diém 0,2s. Nhitng két qua thé hién trong hinh 12 cho thay, chi sau 4 budc diéu chinh la
hé théng da co thé bét kip téc do thay d6i cua cong suat ngo ra khi buc xa giam sau. Trong khi do, giai thuét
truyén thdng phai mit 45 budce diéu chinh mai bam dudi kip tc do thay dbi nay. Qua d6 cho thay toc do
duoc cai thién dang ké nho gidm budc tim kiém va két qua la giam tén that cong suit ra dang ké mdi khi
mdi truong van hanh thay doi. Bic xa thay doi tai thoi diém t = 0,2s thi giai phap dé xuét hoi tu tai t =
0,213s v¢i cdng suat la 319,5W trong khi do tai thoi diém nay, giai phép truyén théng mai chi tim duoc gia
tri cong suat la 97,32W. Cho t6i thoi diém t = 0,272s giai phap ndy méi hoi tu. Luong cong suét bi that
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thoét do hoi tu cham sau la 111,09W tuong (ing véi 6,55Ws. Tuong tu ¢6 thé xéc dinh dwoc ton that dign
nang tai mac buc xa 800W/m? la 12,46Ws va cac truong hop khac. Nhu vay, sau mol lan thay doi birc xa
trén hé thong, giai phap de XUt c6 thé s& giam bét dang ké ton that cong suat va on dinh gia tri cong suat
ra nhanh hon. Cac thdng sb théng ké so sanh giira giai phap dé xuat N_P&O véi phuong phap truyén théng
duoc trinh bay trong bang 1.

1.600
— Dp&o Dn_p&o
B00W/m?2
1.400
— ——Fp&o Pn_p&o
1.200 ——Fref
1.000
S
® ao0
o
8
&00
400 200W/m2
200
, LE—
0,00 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40

Théri gian (s)
Hinh 12. MPPT khi biic xa thay di tai nhiét do 25°C.

Chua dirng lai & do, tinh kha thi cia giai phap con dugc kiém ching trong diéu kién thay doi hai thong so
1a nhiét d6 va btrc xa. Nhu da phan tich & trén, khi thay ddi ca hai thong sé theo hai chiéu huéng khéc nhau,
cac gia tri dong dién va dién ap tai MPP ciing bién dong nhiéu hon khién cho toa do diém Ppax c6 nhiéu
bién dong. Trong truong hop nay, hé théng gia dinh dang hoat dong ¢ diéu kién 1000W/m? va nhiét do trén
b& mt 1am viéc 1a 55°C. Tai thoi diém t = 0,25 buc xa giam xudng con 300W/m? nén nhiét do trén céc PV
cling theo do6 giam xudng con 30°C. Két qua MPP duoc thé hién trong hinh 13 da cho thiy: giai phap dé
Xuat da hoi ty tai t = 0,026s nhanh hon 0,05s so v&i phuong phap truyen thdng. Qua dé giam dang ké lugng
cong suat ton that 1a 404,69W. 'Ngay sau do tai thoi diém t = 0,2s diéu kién van hanh thay d6i va ciing chi
mét 6 budce didu chinh 1a hé thong dat téi gia tri hoi tu nhanh hon 0,06s va tir d6 giam mot luong cong suat
t6n that tuong wng la 151,55W. Két qua 1a tong nang luong tiét kiém duoc trong truong hop nay la 14,66Ws.

Trong trudng hop bic xa va nhiét d6 ting nhu gidi thiéu trong hinh 14. Giai phap dé xuat ciing cho thdy
kha ning truy xuat diém MPP véi toc do duoc cai thién dang ké, tir &6 giam ton thit ning luong va gia ting
kha ning 6n dinh cong suat phat cua hé théng. Nhu vay, ca trong méi trudng dong nhat, diéu kién buc xa
ning luong suy yéu hay trong trang thai thay doi dot ngot cac théng sb van hanh, giai phap dé xuat lun
dat duoc tdc d6 MPPT nhanh chéng, chinh xac vai ton that cong suat giam dang ké. Nhitng sé liéu thong
ké duoc trinh bay chi tiét trong bang 1.
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Hinh 13. So sanh MPPT khi thay ddi giam buic xa va nhiét do
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Hinh 14. So sanh MPPT khi thay ddi ting birc Xa va nhiét d6

5. KET LUAN

Noi dung bai viét gigi thiéu mot giai phap cai tién N_P&O nhiam MPPT hé thng trong nhitng diéu kién
van hanh thay ddi khac nhau. Nhirng két qua mé phong di chirng minh ring, véi mot phuong phap don
gian nhung chi can nhiig diéu chinh, bd sung hop 1y ciing c6 thé mang lai hidu qua déng ké. Cu thé, trong
pham vi nghién ctu, toe d6 hoi tu da giam hon mot nira so véi trudc khi ¢é sy hiéu chinh. Hon thé nira, ton
that ning lwong ciing giam theo dang ké tir 46 ning cao duoc hiéu suit sinh dién va sém 6n dinh cong suét
phét cua h¢ thong.
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MAXIMUM POWER POINT TRACKING OF PHOTOVOLTAIC SYSTEM BASED ON
THE MODIFIED PERTURB & OBSERVE ALGORITHM
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Department of Electrical and Electronics Engineering, Ho Chi Minh City University of Food Industry Ho Chi Minh City
SFaculty of Electrical Engineering Technology, Industrial University of Ho Chi Minh City
*Coresponding: duongthanhlong@iuh.edu.vn

Abstract. The performance of a photovoltaic (PV) cell is highly dependent on the operating environment
due to changes in radiation and temperature, which makes its maximum power point (MPP) also vary.
MPPT techniques to improve power efficiency are becoming more efficient and accurate, but they are also
more complex, expensive, and difficult to use. Meanwhile, the traditional solution and its improvements
showed quite simple, practical, and effective. This paper introduces an improved MPPT solution based on
the perturbation and observation (P&O) method by estimating the initial points in order to reduce the
iteration step and increase the convergence speed. The simulation results in PSIM environment pointed that
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the power loss is significantly reduced due to the increased convergence speed, thereby improving the
performance in the condition of changing the uniform operating environment on the system.
Keywords: Perturb & Observe algorithm, Partial shading, photovoltaic (PV) solar cell, solar system, P-V
characteristic.
Ngay giri bai: 11/12/2021
Ngay chap nhén ding: 01/03/2022
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