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Toém tat:

Trong bai bao nay, phuong phap bam dzem cong suat cwe dai nhiéu loan va quan sdt (Perturb and
Observe - P&O) cai tien dugc dé xudt dé trich xudt cong sudt cye dai tir dan pin quang dién (photovoltaic
- PV) trong diéu kién chiéu sing thay d6i nhanh. thmgphap dé xudt bao gom hai thudt todn, cu thé la
thudt todn diéu khién thich nghi va thudt toan P&O truyen thong Thudt todn diéu khlen thich nghi xac
dinh pham vi giéi han hoat dong va ddt mot diém vin hanh mdi gan voi diém cong sudt cuc dai (Maxlmum
Power Point - MPP). Gidi han hoat dong nay duogc thé hién duwéi dang pham vi hoat dong hién tqi cua dan
PV va nhitng thay doi djt ngot trong birc xq. Trong khi do, thudt toan P&O truyen thong ludn, o gdng vin
hanh dan PV o MPP. B bien d6i Boost dgc sir dung dé thuce hién thudt toan de xuat. Hiéu sudt va hiéu qua
ciia hé thong dé xuat dwoc kiém tra bang phan meém MATLAB/Simulink. Két qua thu dwoc cho thdy phuong
phap P&O cai tién cé dap vmg nhanh va on dinh 16t hon so véi phirong phap P&O truyén thong trong diéu
kién chiéu sang thay doi nhanh.

Tir khéa: Hé thong ning lwong mat troi, bam sat diém cong sudt cye dai (MPPT), phirong phdp nhiéu loan

va quan sat (P&O), b bién doi tang ap.

1. Dit van dé . )

Cac nguén nang lugng tai tao dy kién sé
dong mot vai tro quan trong trong vi¢e dap ung nhu
cau nang lugng cua toan thé g101 do tinh san co, doi
dao va it gdy anh huong t6i moi truong Nang lugng
mdt troi (NLMT) hién dang duoc coi la mdt trong
nhirng nguon nang lugng tai tao hiru ich nhat do su
phong phti ctia no, thiét bi d& cai dit va gan nhu bao
tri mién phi.

Tro ngai chinh trong van dé st dung ngudn
NLMT la chi phi v6n ban dau cao cua cac mo dun
quang dién (photovoltalc - PV). Piém bit lgi cua
san xudt NLMT 1a viéc tao ra ning lugng dién
khong lién tuc trong ngdy, vi n6 thay d6i theo dicu
kién thoi tiét. Hon nita, hiéu qua cta viéc chuyén
d6i NLMT thanh nang luong dién rat thap. Didu
nay c6 nghia la can ¢6 mot lugng dién tich bé mit
kha 16n dé tao ra cong, suét cao. Do do, cac thuat
toan bam diém cong suit cuc dai (Maximum power
point tracking- MPPT) dé dam bao rang cac bo
chuyén d6i nang luong hoat dong & diém cong suét
cuc dai (Maximum power point - MPP) ctia tim PV.

Muc tiéu chinh cua thuat toan bam diém cong
suét cyc dai 1a dat dugc dap Umg nhanh, bam chinh
xé4c va giam thiéu dao dong do dleu kién thoi tiét
thay d6i. Mot ‘nghién cltu so sanh vé ky thudt bam
diém cong sut cuc dai da dugc bao céo trong [1].
Trong s0 cac thuat toan MPPT khac nhau, cac bao
c4o tap trung nhiéu vao su nhidu loan va quan sat
(Perturb and Observe — P&O) [2], [3], leo ddi [4],
va cac phuong phap d6 dan gia ting (Incremental
conductance - INC) [5]. Trong [2], mdt nghién ctru
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va danh gia vé ky thuat P&O da duoc trinh bay. N6
da ching minh rang cac k¥ thuat hién tai c6 bi dao
dong, thuat toan phuc tap, phu thudc vao thlet kéva
tang lwong tinh toan. Trong k§ thuat P&O, diém lam
viéc dao dong xung quanh MPP lam gia tang lang
ph1 mot lugng cong sudt. Dao dong nay c6 the dugc
giam thi€u bang cach giam thiéu kich thudc nhiéu
loan, nhung né lai mat nhiéu thoi glan hon dé dat t6i
MPP. Giai phap cho tinh huong nay 1a c6 kich thude
budc thay di nhu dwoc d& xuét trong [6]. Mic du
thuat toan thyc hién cua cac phuong phdp nay rat
don gian, nhung né chua cho két qua dap ung nhanh
va chinh xdc, thém nlta anh huong cua nhi¢t do va
chiéu xa khong dugc xem xét téi. Mot sO phuong
phap da dugc dé xuat giai quyét nhimg van dé nay
bdi xem xét nhidu loan thich ung [7], [8].

Phuong phép INC dugc dua ra trong [4] va
[5], dua trén t}n,rc t€ 12 d§ doc cua dudng cong dac
tinh P-V ctia tam PV bang 0, am ¢ bén phai va duong
O bén trai cia MPP. Cung gidng nhu phuong phap
P&O, su can bang gitra toc d¢ dap ung va dao dong
quang MPP Ia ton tai. Trong [4], tac gia két luan
rang phuong phap INC dé bi that bai trong truong
hop c6 su thay doi 16n trong cuong do dnh séang.

Dé khic phuc nhitng han che dé cap ¢ trén,
mot s6 phuong phap da duoc dé xudt sir dung thuat
toan dua trén diéu khién thong minh nhu mang
noron [9] va logic m¢ [10]. Nhung cac phuong
phép nay cling cé nhitng han ché nhu yéu cau luu
trl dir li¢u 16n va tinh toan phirc tap. Hon nira, bo
xt ly phan cung chi phi thap khong thé st dung cho
céc tmg dung nay vi MPP ludn tuc thay doi do nhiét
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do bé mit va cuong d¢ anh sang chiéu vao tim PV
thay d6i theo thoi gian thuc.

Trong bai bdo nay, thuat toan P&O thich
nghi vdi kich thuge nhiéu loan thay d6i duge dé
xuit dé khic phuc nhitng han ché trong phuong
phip P&O thong thuong. Thuit todn dleu khién
P&O thich tmg di chuyén diém lam viéc t6i gan hon
MPP bing cach ting hoic giam manh kich thude
nhiéu loan. Thuit toan nay chi dugc kich hoat néu
c6 su thay d6i dot ngot vé cudng do chiéu sang hoic
thay déi dot ngot cia dong dién PV. Trong phuong
phap dugc dé xuét, dong di¢én ngan mach dugc uge
tinh thay vi do, do d6 giam ton that va tiét kiém chi
phi. Thém nita, thuat toan dé xut tinh toan diéu
chinh kich thudc nhleu loan thay ddi trong hai g1a1
doan, cu thé 1a diéu chinh tho va tinh. Trong giai
doan diéu chinh tho, kich thuéc nhiéu loan dugc
xéac dinh dya trén muc do thay dbi cua cuong do
anh sang. Trong tinh chinh, kich thudc nhiéu loan
dugc dugc xac dinh dya trén dao dong diém lam
viéc xung quanh MPP.

Cau tric bai bao dugc trinh bay nhu sau:
Trong phan 2, ching t6i gi6i thiéu mé hinh toan
hoc va thong qua mé phong dé khao sat dic tuyén
P-V va I-V ciia tim PV Iya chon; dong thoi trinh
bay ndi dung ctia phuong phap MPPT P&O cai tién.
Phan 3 sé trinh bay vé dic diém ciia bo blen doi tang
ap (Boost) va cach tinh chon cac thong s6 cho bd
Boost. K€t qua m6 phong va so sanh véi phuong
phép P&O truyén thong s& dugc dua ra ¢ phan 4.
Phan cuoi la nhitng két luén cta bai bao.

2. Giai thuat MPPT dé xuit
2.1. M6 hinh héa mo6 dun PV

Muc dich chinh cua viéc mé hinh héa mé
dun PV la nham mo6 phong cac dac tuyeén P-V, I-V
ng voi nhiét d6 moi truong va cuong do anh sang
khac nhau, de tir d6 co thé két hop véi cac bd bién
d6i cong suat phia sau thanh mo hinh hé thong
NLMT. Trong nghlen cliru nay, tac gia su dung mo
hinh hai diét nhu da gioi thiéu trong [11]. Day la mo
hinh cho dép tng nhanh va sat v6i déc tuyen cua mo
dun PV thyec t€, dac bi¢t 1a dudi cuong do anh sanh
thap. So d6 mach dién hai diot twong duong dugc
thé hién trong Hinh 1.
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Hinh 1. So' @6 mach dién hai diot trong dwong ciia

mo dun PV

Dong dién dau ra cuia m6 dun PV co the viét
duoc nhu sau:
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V+IR,
I=1, -1, -1, - R (D)
P
V+IR,
Iy =1, e —1 2
V+IR,
I, =1, e —1 3)
S
Iy = I:IPV_STC+K (T Tsrc):'S_ “4)

stC
Trong do: R va R, 1a dién tr¢ nbi tiép va song song;
v,vav, a gia tr1 dién ap ngudng va a,, a,1a h¢ so
ly tuorng cho didt 1va2 tuong ung; S va T la cuorng
dd anh sang va nhiét 46 mai truong. Cha y 7, .
va cac bién khéc co cung chi s0 la 1a dugc do trong
diéu kién thur nghlem tiéu chudn (S = 1000 W/m?, T
=25°C). K, 1a hé s0 nhiét do cua dong di¢n , thudng
duoc cung cap boi nha san xuat. Dong dién bao hoa
cua didt duoc dua ra boi:

Isc + KI (T B TSTC)

Iy=1,= ®)
exp Voc+KV(T_TSTC) -1
VT
Trong do, I,.va V,, lan lugt 1a dong dién ngan

mach va dlen ap hor mach cua m6 dun PV ¢ didu
kién tiéu chuan. Cac thong s6 k¥ thuat cia mo dun
PV duogc su dung trong bai bdo dugc dua ra trong
Bang 1.
Bang 1. Thong sé ky thudt ciia mo dun PV & diéu
kién tiéu chuan

Théng s Ky hiéu | Gia tri
Dong dién ngén mach . 8,75 A
bién 4p hd mach # 4522V
Dong dién cuc dai op 832 A
bién ap cuc dai . 405V
Cong suat cuc dai o 337 W
Hé sb nhiét do cia V,_ K, |-0,08V/C
Hé s6 nhiét do cua I K, 3¢? AIC
S té bao méc ndi tiép n 36

Hinh 2. M6 hinh mé phong déc tuyén lam viéc
cua mo dun PV
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Tur cac phuong trinh toan hoc (1), (2), (3)
va (4), tac gia d2 mo hinh hdéa moé dun PV trén
MATLAB/Simulink nhu Hinh 2 véi céc théng sb
k¥ thuat cho trong Bang 1. Sau khi tién hanh mo
phéng da thu dugc dac tuyén lam viéc P-V va I-V
nhur thé hién trong Hinh 3 va 4.

Dic tinh P - V clia timlpln PV
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Hinh 3. Bdc tuyén P-V ciia mé dun PV khi
T =25Cva S thay doi

Béc tinh | - V cla thm pin PV
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Hinh 4. Pdc tuyén I-V ciia mé dun PV khi
T = 25°C va S thay doi

Tir két qua mo phong dic tinh lam viéc cua
moé dun PV ta thiy:

- Cong sut dau ra cuia mé dun PV thay dbi
nhiéu khi cudng do anh sang S thay doi;

- bién ap hd mach cta no thay ddi it khi S
thay d6i; dong dién ngan mach thay di ti 1& v6i sy
thay ddi cua S.

2.2. Thuét toan MPPT P&O cii tién
a. Luu dé thudt todn

Muc tiéu cta thuat toan dé xuat la dam bao
dao dong ¢ trang thai xac lap va thoi gian dap Gng
khi ¢6 su thay d6i dot ngot ciia cuong do anh sang
S & muc toi thiéu. Luu d6 thuat todn ciia giai phap
dé xuét nhu trinh bay trong Hinh 5. Noi dung cua
thuat toan P&O cai tién nhu sau: Nhu da biét, gia
tri dong dién dau ra cia mo dun PV 1a 7 ' phu thudc
chu yéu vao cudong do anh sang S con nhiét d6 7'thi
khong, nguoc lai dién ap ¥, lai phu thudc chu yéu
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vao nhiét do. Dua vao dic diém trén ctia mod dun
PV, dau tién dong dién tai dau ra ciia mang PV (gom
3 md dun PV mic nbi tiép) s& dugc doc vé va tir do
tinh toan luong dong dién thay doi tuong dbi Al/
I, pp V@ s0 sanh v6i mot ngudng gia tri Delta_I. Khi
cuong d6 chicu sang S khong thay doi 1on (> 10W/
m?/s) trc 1a luong Al/L,,, thay dé} trong khoang
[-Delta I, Delta I] thi thuat toan diéu khién bam la
thuat toan P&O truyén théng véi kich thudc bude
nhiu loan ban dau khéi tao (gia tri nho) dé dao
dong cong suat xung quanh diém MPP 14 it nhat.
Nguoc lai, khi gid tri tuyét tdi cua lugng AL, 16n
hon gié tri Delta I thi kich thuc bude nhiéu loan
s& thay doi (gi tri kich thudc budc nhidu loan ti 18
thuédn voi cuong d6 anh sang S). Tuy nhién, khi sy
thay d6i trong S 1a chdm hodc khong thay doi thi
s& giam kich thudc nhidu loan ¢ muc téi thiéu ban
dau va bam diém MPP v&i thuat toan P&O truyén
thdng. Nhu véy, voi thuat toan dé xuét thi diém lam
viéc méi duoc xac dinh sao cho nd gén diém MPP
hon va thudt toan thay d6i bude nhiéu loan s& chi
duoc kich hoat néu ¢6 su thay ddi dot ngdt trong I,
hodc cuong do anh sang S.

Kho tao gid trf ban ddu
Voc = Ns x Voc, Vref = 0.65 x Voc
V(k-1) =0, I(k-1) =0, P(k-1) = 0
Delta_U=0,01%x Voo

Delta_| =0,01

Delta V=0

Doc gia t VI(K), I(k)
(Tén s6 Iy méu I 20 kHz)

V= V(K) - Vi{k-1)
di= 1K)~ I(k-1)
dP=P(K) - P(k-1)

Absidl/impp)
>=Delta_I?

P —

'IDeIIa_V=deIIa_U||Ddla_V=-della_U|| Delta V=0 |

g
‘$
<
"
&

<

Vout =Vref
Vik-1) = V(k)
I(k-1) =I(K)

Plk-1) = P(k)

Hinh 5. Luu dé thudt todn ciia phwong phdp P&O
cdi tien
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b. Xdc dinh gia tri Delta_1

Mic du can phai biét gia tri cuong do anh
sang, tuy nhién phuong phap dé xuét khong doi hoi
mot phep do tryc tiép su thay dbi cia S bang cac
cam bién do cuong do anh sang Thay vao do, khl
S bét dau thay d6i va MPPT ly hai mau hen tiép,
gia dinh rang nhiét d6 méi truong T s& van gan nhau
nhu cung mot gia tri.

Tir cong thirc (4), néu T van khong doi trong
hai lan lay mAu lién tiép thi hai gi tri dong dién dau

ra cua mo dun PV la 7, va I, , twong ing c6 thé
dugc viét nhu sau:
S
Loy, = []PIQSTC +K, (T Tszc ):|S_ (6)
STC
S,
Loy = I:]PIQSTC +K, (T Tsc )] S (7)

STC

Lay (7) chia (6), dugc két qua nhu sau:
I S
PV2 — -2 (8)
IPVI Sl
Biéu thic (8) ¢ thé duoc viét lai twong
duong nhu sau:

IPVZ _]PVI — Sz _Sl (9)
1PV1 Sl
Hay:
Al AS
—= = (10)
[PVI Sl

Tir (10), ¢6 thé suy luan riang su thay dbi
chuén hoa vé dong dién twong duwong véi sy thay
ddi chuan hoéa S. Vi dong dién ludén luon dugce cép
nhat gia tri, do d6 thong tin nay co thé dugc st dung
dé xéc dinh sy thay déi trong cudng do anh sang S.
Vi dy, véi su thay dbi ciia S v6i do déc 10 W/m?s ;
do d6 AS =10 W/m”. Tai diéu kién tiéu chuén S, =
1000 W/m? thi Al/I, ,, (tuong duong véi AS/S)) c6
gi4 tri bang 0,01 giita 2 1an ldy mau.

Nhu tai liéu [12] d4 trinh bay, van dé noi bat
ctia phuong phap P&O 1a dap ung cham véi sy toc
d6 thay doi nhanh ciia cuong do anh sang, tirc 1a
AS/At>=10 W/mz/s Duéi gia tri nay, cuong d6 anh
sang tang trong mdi gidy 1a cham (nho hon 10 W/

2) dé thay d6i vi tri cia MPP thyc té. Vi su thay
d6i cham nhu vay c6 thé st dung kich thuéc nhiéu
loan t6i thiéu. Tuy nhién, néu AS/At >= 10 W/m?¥/s
thi kich thuéc nhiu loan phai dwoc ting 1én dé theo
ddi diém MPP, do d6 bién minh cho AS/S = 0,01.
Theo d6, gia tri nay dugc chon lam ngudng cho Al/
L hay chon gia tri Delta I béng 0,01. Néu thay ddi
trong dong di¢n chuan hoa bang hodc 16n hon 0,01
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thi kich thudc nhiéu loan sé thay doi; néu khong n6
duoc gilt nguyén ¢ gia tri toi thiéu ban dau.

3. B bién ddi Boost

Mot bd bién doi tang ap dugc sir dung dé
kiém chirng tinh hi¢u qua cua thuat toan dé xuit.
Nhu chi ra trong Hinh 6, mé dun PV dugc két ndi
v6i bo bién d6i Boost, trong d6 phan tir dong cat 1a
van IGBT, R 1a tai dién tro, L 1a cudén cam va C 1a
tu loc dau ra.

PV
Panel

v
et MPPT |&
H Controller [«
Lu K
Hinh 6. So' d6 mach dién ciia hé théng PV

Gia sir rang bo bién ddi Boots dang hoat
dong o ché do dong dién lién tyc. Theo phuong
phap trung binh khong gian trang thai [13], dong
Ivc hoc cta hé théng duoc mo ta béng cac phuong
trinh sau:

di 1-d v
o )v +-2 (11)
dt L L
1-d
b, _ uiv_Lvo (12)
dt Cc " RC
Trong d6 iy,,v,, ,va v, lan luot 1a dong dién dau

vao, dién ap déu vao va dién ap déu ra cua bo bién
ddi boost, va d 1a ty sé chu ky.

Trong nghién ciru nay, tac gia kiém ching
hiéu qua cua thuat toan dé& xudt voi dan pin gdom 3
mé dun PV c6 thong sb k¥ thuat trong Bang 1 méc
ndi tiép, khi d6 cac thong sé cua dan pin l1a:

Voc he :3XV0C :3X45,22:135,66 AV
Isc he sc :8775 A
Vi 1e=3% Vi =3¥40,5=121,5 V (13)
Impp he_ mp| =8 32 A
max he 3 XP _1011 W
Gia str cac thong s6 dau vao cua bo bién doi
Boostla v, = Vo ber i~ Lo VAP, =P

Dién ap dau ra (v,) clia bd bién déi dugc xac dinh
cho tai dién trd co gia tri 70 Q, va coi nhu ton hao
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cong suat ciia bo bién ddi bang 0, thicla P =p .
Do d6, dién ap dau ra v, va ty so chu ky d duoc xac
dinh 1a:

v, = = 266,026 V (14)
d = 1-Ye o 1215 s (15)
v 266,026

Theo [14], giad tri nho nhit cia cudn cam
duoc tinh boi:
dx(1-d) xR
min 2/

Pé dam bao dong dién chic chin 1a lién tuc,
chon L = 0,2 mH. Ngoai ra, gia tri dién dung tdi
thiéu can thiét dé do gon song dién ap dau ra bang
1% la:

= 0,198 mH (16)

v,d
 RAVf,
Chon C = 2200 pF.
) 7Cu6i cung, cac thong s6 dinh muc cta bd
bién doi tang ap dugc dua ra trong Bang 2.

= 1153,385 uF (17)

Béng 2. Théng s6 dinh mirc cia bg bién doi Boost

Dién ap dau vao v, 121,5V
Dong dién dau vao i, 8,32 A
Dién 4p dau ra v, 266,032 V
Ty s chu ky d 0,543
Dién trd cua tai R 70 Q
Cudn cam dau vao L 0,2 mH
Tu dién dau ra C 2200 uF
Tan s dong cit f 20 kHz

4. Két qua md phéng

DPé kiém chung sy hiéu qua cua phuong
phap didu ché dé xuat, nghién ciru mé phong duoc
thyc trén phin mém MATLAB/Simulink va két qua
duogc so sanh v6i phuong phap P&O truyén thong.
Trong mo6 hinh mé phong, mang PV sir dung dugc
hinh thanh théng qua ghép nbi tiép 3 md dun PV
v6i thong s6 nhu trong Bang 1. Kich thugc nhidu
loan (delta U) duogc lua chon sao cho phuong phap
dé xuit va P&O truyén thong dua ra cung hiéu suat
dong trong dao dong tai diéu kién tiéu chuén. Cac
tham s6 dugc xem xét trong md phong l1a: Kich
thudc bude nhidu loan ban dau delta U = 0,01%
x Voc ddi v6i ca thuat toan MPPT dé xut va thuat
toan P&O truyén thong; delta 1= 0,01 va thoi gian
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mo phong la 1s.

Trong nghién ctru nay, mang PV dugc mo
phong cho nhitng thay doi dot ngot trong cuong do
chiéu sang, gia dinh nhiét d6 moi truong khong thay
dbi 14 25°C. Ban dau, mang PV duoc md phong &' S
= 1000 W/m?. Sau do, tai thoi diém t = 0,255 va t =
0,75s, cudong do sanh sang dot ngdt giam xubng 200
W/m? va 400 W/m? tuwong ung. Tai t = 0,5s, cuong
d6 anh sang dot nhién ting 1én 900 W/m?.

Hinh 7(a) 1a dép tng cong suit ciia mang
PV tuong tng véi phuong phap P&O cai tién va
phuong phap P&O truyén thong. Dé quan sat va so
sanh thoi gian dap ing cta hai phuong phap khi S
thay doi dot ngot, két qua mo phong dugc phong to
thé hién trén Hinh 7(b) — (e). Tir két qua mo phong
trén, quan sat thdy rang dé dat toi MPP thi phuong
phap P&O cai tién c6 khoang thoi gian ngin hon
nhiéu so véi phuong phap P&O truyén théng. Hon
nita, tir Hinh 9 ¢6 thé thdy rang: Do gia tri budc
nhidu loan 12 nh6 va cb dinh nén gia tri ddu ra cua
thuat toan MPPT la V ; cua phuong phap P&O
truyén thong thay dbi cham tir d6 dan dén thoi gian
qua do 16n; nguoc lai do sy diéu chinh linh hoat gia
tri bude nhidu loan cua thuét toan diéu khién thich
nghi ctia phuong phap MPPT d& xuat nén khi c6 su
thay ddi dot ngot vé chiéu xa S thi V,.; duoc tinh
toan gan gi4 tri dién 4p twong Ung véi diém cong
suét cuc dai méi tir d6 tbe do dap Grng nhanh.

Ngoai ra, dao dong cong suit xung quanh
MPP ciia hai thuét toan 1a nho (0,4%P_ ) va xap
xi nhau, diéu nay duoc thé hién trén Hinh 8(a) - (d).

Tir cac két qua mo phong, co thé két luan
rang thuat toan MPPT P&O cai tién c¢6 hiéu qua
giam thiéu dao dong xung quanh diém MPP va bam
sat diém MPP nhanh hon, khong phan biét sy ting
hodc giam cua cuong do chiéu xa S.

max

5. Két luan

Bai bdo d& xuit mot phuong phap MPPT
P&O cii tién cho phép didu chinh linh hoat budc
nhiéu loan dya vao thuat toan didu khién thich nghi
phat hién chinh x4c sy xuét hién cta dao dong dé
nang cao hidu suat bam ciia mang PV. Cac nghién
ctru mo phong cho thiy phuong phap P&O ci tién
cho phép ddy nhanh téc do hoi tu vé diém MPP
khi cudong do chiéu sang S thay doi dot ngdt ciing
nhu giam thiéu duoc dao dong quanh MPP so véi
phuong phap P&O truyén thong.
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Hinh 7. Két qud mé phong so sanh giita phirong phap P&O cdi tién véi P&O truyén thong
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Hinh 9. Gid tri dau ra ciia thudt toan MPPT (Vref)
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AN IMPROVED P&O MAXIMUM POWER POINT TRACKING METHOD
FOR PHOTOVOLTAIC SYSTEMS
UNDER RAPIDLY CHANGING IRRADIANCE CONDITIONS

Abstract:

In this paper, an improved perturb and observe (P&QO) maximum power point tracking (MPPT)
method is proposed to extract the maximum power from photovoltaic (PV) panel under rapidly changing
irradiance conditions. The proposed method consists of two algorithms, namely adaptive control algorithm,
and conventional P&O algorithm. The adaptive control algorithm identifies the operating limit violation
and sets a new operating point nearer to maximum power point. These operating limits are expressed in
terms of the operating current range of the PV panel and the sudden changes in irradiance. The conventional
P&O algorithm always tries to operate the PV panel at maximum power point (MPP). A boost converter
is used to realize the proposed algorithm. The performance and efficiency of the proposed system are
tested with MATLAB/Simulink software. The obtained results indicate the improved P&O method has quick
respond and good stability compared to conventional P&O methods under the rapidly changing irradiance
conditions.

Keywords: Solar energy system, maximum power point tracking (MPPT), perturb and observe (P&O)
method, boost converter.
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