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TOM TAT

Van d& khing hoang ning luong dién di va dang duoc thé gisi n6i chung va Viét Nam
no6i riéng dac biét quan tam. Dé giai quyét van dé nay, da c6 rat nhiéu dé xuit caa viéc sir dung
cac dang ning luong khac nhau dé tao ra ning luong dién, dudi cac dang ning lugng tai tao. Mot
trong s d6 c6 nang luong mat troi (NLMT).

C6 thé nhan thay rang, nang lwong mat troi 12 mot ngudn nang luong sach khdng gidng
nhu bat ky mot ngudn ning luong nao khac ma ching ta dang khai thac trén trai dat. Viéc nghién
ctru hé théng dién mit troi c6 ¥ nghia rat quan trong, gop phan khai thac triét dé ngudn ning
lugng tu nhién trong khi cac ngudn niang luong truyén théng dang ngay cang can kiét. Diéu
khién bam diém cbng suét cuc dai dan pin dién mat troi (MPPT) duoc coi 1a mot phan khdng thé
thiéu trong hé théng dién mat troi, dugc ap dung dé nang cao hiéu qua st dung cia dan pin dién
mat troi. Bai bao gioi thiéu va so sanh hai thuat toan nhiéu loan va quan sat (P&O) va P&O thich
nghi dugc sir dung dé diéu khién bam diém cong suét cuc dai cia hé thong dién ning lugng mit
troi. Két qua mé phong cho thay, thuat toan P&O thich nghi ¢6 hiéu qua tét hon so vai thuat toan
P&O truyén théng.

Tir khda: Bam diém cong suat cyc dai (MPPT), pin dién mat troi (PV), thuat toan nhidu loan va
quan sat (P&0), P&O thich nghi.
ABSTRACT

The problem of electrical energy crisis has been in the world in general and Vietnam in
particular special attention. To solve this problem, there have been the numerous proposals of
using various forms of energy to generate electrical energy, in the forms of renewable energy.
One of them has solar.

Might notice that solar is a clean energy source unlike any other energy source that we
have been exploiting the earth. The study of the solar power system that is very important. It is
contributing to fully exploit natural energy sources while traditional ones are becoming
exhausted. Maximum power point tracking (MPPT) is considered an integral part of the solar
system, is used to enhance the efficiency of the solar cell unit. The paper introduces and
compares two perturbation algorithm and observe (P & O) and P & O adaptive controller is used
to maximum capacity sticking point of the power system solar energy. The simulation results
showed that the P & O algorithm effectively adapts better than P & O algorithm tradition.
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Ky hiéu
PV: Dan Pin mat troi
Uwmep, Ivep: 12 dién ép va d(‘)ng dién cua dan
Pin mat troi
Pumpp ¢ V: CONg sut cuc dai cua pin mit troi
Vo : Bién &p hé mach
lsc : Cudng do dong dién ngin mach
Rs : DBién tré ndi tiép biéu dién cho cac ton thit
cong suit
Rp : Dién tr¢ song song biéu dién cho cac ton
thit cong sut
Chir viét tat
NLMT: Nang lugng mat troi
PMT: Pin mat troi
MPPT: Maximum Power Point Tracking
NL: Nghich Iuu
PWM: Pulse - Width — Modulation
P & O: Perturb and Observer algorithm
1. GIOI THIEU

Ngudn ning lugng dién mat troi co
quan hé phi tuyén gitta V-1, V- P, c6ng suat ra
ctia nd phu thudc cha yéu vao céc tai. Do d6
khi tai ndi truc tiép vao PV lam hiéu suét hé
thdng giam. Cong suét sinh ra do tim PV phy
thuoc vao birc xa mat troi va nhiét do vi thé
dé tang hiéu suat cua pin mat troi can co hé
thdng diéu khién PV bam diém cong suét cuc
dai MPP nham tim su hoat dong t6i wu vé
dién &p cua tim PV dé tang hiéu suit cua PV
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Hinh 2. Bic tuyén V - P clia pin quang dién
Pic tinh V-I caa PV 14 phi tuyén va ciing
s& thay d6i dudi cac diu kién nhiét do va buc xa
khac nhau va trén cac dic tuyén V-I hoic V-P s&
ton tai mot diém duy nhat ma dwoc goi la diém

cdng suit cuc dai (Maximum power point, MPP).
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Hinh 3. Pic tuyén V - P vdi cac diém cong suat
cuc dai trong ing véi cac cuong do buc xa

V6i cac phan tich trén cho thiy rang
hiéu suat chuyén dbi ning lwong mit troi thanh
ning luong dién cua hé PV 1a hoan toan cé thé
duoc tdi wu, nham nang cao hiéu qua khai théc.
Diéu nay ciing c6 nghia 1a s& giam b6t ganh niang
cho cac ngudn ning lwong dién truyén théng nhu
thuy dién hay nhiét dién.

Chinh vi cac ly do trén, noi dung nghién
ctru “ Piéu khién giai thuat bam diém cong suat
cuc dai cia mot hé théng dién nang luong mat troi”

dugc lya chon va thuc hién trong bai bao nay.



2. PIEU KHIEN GIAlI THUAT BAM DIEM
CONG SUAT CUC PAlI CUA MOQT HE
THONG PIEN NANG LUQNG MAT TROI

~ Xacdinh Dieu khien PV
diém cong suat cyc dai bam diém cong suat cure dai
(Ftenpso T, [Py ek
| (Perturbation & Observation) | / e
_______________ - Phurong phap diew khien
- Thuttodn Inc (Incremental fructiép
Conductance) .
- Phutang phap diéu khién
- Thugttodn dién &p hang 5 Gotryc téptin igura

‘ THUAT TOAN P&O THICH NGHI

Hinh 4. Biéu khién téi vu hé thong dién ning
lwong mat troi

2.1. Thuét toan P&O

- Thuét toan P&O Ia thuat toan dugc sir dung phéd
bién nho su don gian trong thuat toan va viéc thuc
hién dé dang.

- Thuat toan nay xem xét dén sy ting giam dién &p
theo chu ky dé tim duoc diém 1am viéc c6 cong
suat I6n nhat.

+ Néu si bién thién ciia dién ap 1am cong
sudt tang lén thi sw bién thién tiép theo sé gii
nguyén chiéu huéng tang hodc giam.

+ Nguwoc lgi, néu su bién thién lam cong
sudt giam xuéong thi sy bién thién tiép theo sé c6
chiéu huéng thay doi nguot lai.

Cin cir vao Bang tom tit thuat toan P&O c6 thé
duoc trinh bay nhu sau:

- Néu ting dién ap, cong suét thu duoc ting, thi
chu ky sau tiép tuc tang dién &p.

- Néu tang dién 4p, céng suat thu dugc giam, thi
chu ky sau giam dién ap.

- Néu giam dién &p, cong suét thu duogc ting, thi
chu ky sau tiép tuc giam dién ap.

- Néu giam dién &p, cdng suit thu dwoc giam, thi

chu ky sau tang dién ap.
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Hinh 5. Thuat toan P&O khi tim diém lam viéc
c6 cong suat 16n nhat
Bang 1. Bang tom tat thuat toan P&O

Quan sit dién ap | Cong sudt | Thyc hién bwéc ké tiép
Tang Tang Tang
Tang Giam Giam
Giam Tang Giam
Giam Giam Tang

( Bitdin )
o V(k), 1(k)
B(k) = V(k) x 1(%)

AP=P(k) - P(k-1)
AV = V() - V(1)
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dién ap dién ap dién ap dién ap
v v v v

Hinh 6. Luu dd thuat toan P&O

2.2. Thuat toan P&O thich nghi
C6 thé nhan thay rang thuat toan P&O la
mot trong céc thuat toan don gian, dé hiéu va dé
dang thuc hién nhat. Vi vy, hiéu qua cia viéc tim
kiém diém cong suit cuc dai cho hé PV sé cao.
Tuy nhién, ciing dé dang nhan ra rang cac
budc thay ddi dién ap trong luu do cua thuat toan

P&O 1a khong ddi. Biéu ndy s& gay can tré cho qua



trinh hoi tu cuta thuat toan ma sé anh hudng truc
tiép dén hiéu qua tim kiém diém cong suét cuc dai
cho hé PV.

Thay cho budc thay ddi dién ap khéng
d6i thong thuong, luan vin dé xuat budc thay doi
dién ap trong luan van sé& thich nghi theo cac diéu
kKién lam viéc cta PV nhu cudng do buc xa va nhiét
d6 thdng qua su thay doi ciia cong suat va dién &p
tai c4c thoi diém khao sat.

Gia tri dién ap thay doi thich nghi c6 thé duoc bicu

dién nhu sau:

DC/DC
MPPT

PV ARMY|‘_:“\
d

AV, = AV, x dr 1)

av,
Trong do:
AV;: 1a gia tri dién ap thay ddi thich nghi tai cac
thoi diém khao sat tim diém cong suét cuc dai.
AV: 1a gia tri dién ap khong doi ban dau.
3. KET QUA MO PHONG
dP;: 12 su thay d6i ctia cong suét giita cac thoi diém
khao sat t; va t.q).
dV;: 1a su thay ddi cia dién ap giita cac thoi diém

khao sat t; va t(i-l)-
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Hinh 7. So d6 hé théng dién ning lwong mat troi bam diém cong suat cuc dai va ndi luéi

Bing viéc sir dung phin mém mé phong Simulink/Matlab, so dd mé phong hé théng dién ning lwong mit

tro1 bam di€m cong suat cuc dai duogc thé hién hinh 8.
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Hinh 8. So d6 mo phong hé thong dién nang lugng mit troi bam diém cong suét cuc dai va ndi ludi

Module PV dugc str dung cho cac mo6 phong cé cac
thong sb nhu sau:

- Bién ap ho mach, V. = 64,2 (V)

- Cuong d6 dong dién ngén mach, I, = 5,96 (A)

- Blén ép ta1 MPP, VMpp = 54,7 (V)
- Cuong d6 dong dién tai MPP, lype = 5,58 (A)
- Cac dién tré ndi tiép va song song biéu dién cho

cac ton that cong suat,



R, = 0,037998 (Q) va R, = 993.51 (Q)
- Cac dac tuyén V-1 va V-P ciia module PV duoc
biéu dién trong cac diéu kién lam viéc nhu sau:

+ Piéu kién buc xa, G = 1,0 kW/m? va
nhiét do, T = 25°C.

+ Piéu kién birc xa, G = 0,75 kW/m® va
nhiét 4o, T =25°C.

+ Diéu kién buc xa, G = 0,5 kW/m® va
nhiét 4o, T = 25°C.

+ Piéu kién birc xa, G = 0,25 kW/m? va
nhiét 4o, T = 25°C.
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Hinh 9. Céc dic tuyén Dién ap - Cudng do dong
dién (V-A) va Pién ap - Cong suat (V-P) cua
module PV
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Hinh 9 cho thr?iy ré“mg trong diéu kién buc xa mat
troi, G = 1 kW/m? va nhiét ¢ 1a T = 25°C thi:

- Bién ap ho mach, Vo, = 64,2 (V)

- Cuong d6 dong dién ngfm mach, I, = 5,96 (A)

- Bién ap tai MPP, Vypp = 54,7 (V)

- Cuong d6 dong dién tai MPP, lyep = 5,58 (A)

- Cong suit cuc dai trong diéu kién buc xa nay,
Puer = 305,226 (W)
- Hé thdng dién ning lwong mit troi véi hé PV bao
gom:
+ 5 module PV duoc mic ndi tiép;
+ 66 nhanh cua 5 module PV trén duogc
méc song song voi nhau.

Khi éy, cac dac tuyén cda hé PV la nhu sau:
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Hinh 10. Cac dic tuyén Dién ap - Cuong do dong
dién (V-A) va Pién ap - Cong suit (V-P) cia
module PV cua hé PV
3.1. Piéu kié¢n birc xa khéng déi, G = 1000 W/m?
va nhiét 9, T = 25°C

Trong quéa trinh khao sat, gia sur rang
cuong do birc xa 1a khong d6i, G = 1000 W/m?,
Hinh 5.10 va nhiét d6 1a khong dbi, T = 25°C.
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Hinh 11. Cuong d¢ burc xa khong doi, G = 1000
wW/m?
a. Giai thuat P&O
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Hinh 12. Cong suét ctia hé PV sir dung thuit toan
P&O v6i G khong doi
b. Giai thuat P&O thich nghi
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Hinh 13. Cong suit caa hé PV s dung thuat toan
P&O thich nghi véi G khong doi

c. So sanh va danh gia

Tir cac két qua dat dugce, Hinh 12 - 13
cho thy ring trudc thoi diém t = 0,3 (s), thoi diém
chua st dung cac thuét toan P&O va P&O thich
nghi, dap tng coéng suit thu dugc ctia hé PV la
gidng nhau. Tuy nhién, sau thoi diém nay, nhan
thdy rang hé PV c6 cac dap tmg cong suit voi thuat
toan P&O thich nghi t6t hon thuat toan P&O. Cong
suét dat dugc cua hé PV véi thuat toan P&O thich
nghi da dat dugc dén gia tri tdi uu, gia tri cong suit

cuc dai, Pype ¢ Y = 100,725 kW.
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Hinh 14. Cong suét ctia hé PV sir dung thuat toan
P&O va P&O thich nghi véi G khong doi
3.2. Piéu Kién birc xa thay déi dang bac thang
va nhiét 9, T = 25°C
Trong qué trinh khao sat, gia st rang
cuong do birc xa thay ddi theo dang bac thang nhu

Hinh 15 va nhiét d6 1a khong dbi.
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Hinh 15. Cudng d¢ birc xa thay doi dang bac thang
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Giai thuat P&O
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Hinh 16. Cong suét ctia hé PV sir dung thuat toan
P&O v6i G thay doi bac thang
b. Gidi thuit P&O thich nghi
£ 120

100
r—l

80

60

40

20

Cong suat cua he PV su dung thuat toan P&O thich nghi, P(k

0

0 0.5 1 1.5 2 2.5 3
Thoi gian, t(s)

Hinh 17. Cong suét ctia hé PV sir dung thuit toan
P&O thich nghi v6i G thay ddi bac thang

¢. So sanh va danh gia

Tir cac két qua dat dugc, Hinh 16 - 17
cho théy ring trudc thoi diém t = 0,3 (s), thoi diém
chua st dung céac thuit toan P&O va P&O thich
nghi, dap mg cong suit thu duoc cia hé PV la
gidng nhau. Tuy nhién, sau thoi diém nay, mot lan
nita nhan thiy rang hé PV c6 cac dap ung cong suat
v6i thudt toan P&O thich nghi tét hon thuat toan
P&O. Cong suit dat dugc cta hé PV voi thudt toan
P&O thich nghi da dat dugc dén gia tri téi wu, gia
tri cong suét cuc dai, Pyep < " ¥ = 100,725 kW trong
cac diéu kién birc xa thay d6i. Diéu nay khang dinh
cho tinh dung din va hop 1y cua viéc ung dung

thuét toan P&O thich nghi.
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Hinh 18. Cong suét ctia hé PV sir dung thuit toan
P&O va P&O thich nghi véi G thay ddi bac thang
3.3. Piéu kién birc xa thay déi ngiu nhién va
nhiét d9, T =25°C

Trong qué trinh khao sat, gia sir rang
cudng do birc xa thay doi ngau nhién nhu Hinh 19
va nhiét d¢ 1a khong doi.

1100

1000

\
\ /
700 \ /
600 \ /

\ /
\ |/
\ |/

—J

0.5 1 1.5 2 2.5 3
Thoi gian, t(s)

Cuong do buc xa, G(W/m2)

200
0

Hinh 19. Cuong d6 birc xa thay dbi ngiu nhién
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Hinh 20. Cong suit cua hé PV sir dung thuat toan
P&O v6i G thay d6i ngau nhién



b. Giai thuat P&O thich nghi
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Hinh 21. Cong suét ctia hé PV sir dung thuat toan
P&O thich nghi v6i G thay d6i ngiu nhié

c. So sanh va danh gia

Tir cac két qua dat dugc, Hinh 18 - 19
ciing cho thiy rang trude thoi diém t = 0,3 (s), thoi
diém chua st dung cac thuat toan P&O va P&O
thich nghi, dap tng cong suat thu duoc cta hé PV
1a gidng nhau. Tuy nhién, sau thoi diém nay, mot
1an nira nhan thiy rang hé PV c6 cac dap g cong
sudt v6i thuat toan P&O thich nghi t6t hon thuat
toan P&O. Cong suét dat dugc cua hé PV voi thuét
toan P&O thich nghi ciing da dat duoc dén gia tri
tdi wu, gia tri cong sudt cuc dai, Pyep® PV =

100,725 kW trong bét ky diéu kién biic xa..

0 0.5 1 15 2 25 3

Thuat toan P&O dugc
su dung tai thoi diém,
t=0,3(s)

Thuét toan P&O thich
nghi dugc st dung tai
thoi diem, t= 0,3 (s)

\ /T
\/
\ /
W/ U

0.5 1 15 2 25 3
Thoi gian, t(s)

=
Q
o

®
o

@
o

N
o

n
o

o

Cong suat cua he PV su dung thuat toan P&O va P&O thich nghi, P(kW)

o

Hinh 22. Cong suat ctia hé PV st dung thuat ton
P&O va P&O thich nghi v6i G thay doi ngau nhién

4. KET LUAN

Tu cac két qua dat dugc Hinh 14, Hinh
18 va Hinh 22 cho thay rang thuét toan P&O thich
nghi tét hon thuat toan P&O truyén thong trong bat
ky diu kién buc xa ndo. Vi ing nay, hé PV ludn
luén lam viéc tai diém cong suét cuc dai, MPP voi
budc thay ddi dién ap thich nghi theo timg diéu
kién birc xa

Can nghién cau dé tim céach khic
phuc sai léch md hinh sao cho két qua nghién
ctru gitra md hinh todn hoc va mé hinh thyc té
khéc nhau khdng nhiéu dé cac két qua nghién
ctru voi md hinh toan hoc cé thé &p dung truc

tiép cho mé hinh thyc té.
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