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TOM TAT
Bai bdo nay trinh bay vé phwong phép diéu khién do diém cong sudt cue dai (MPPT) ciia
b nghich leu hoa ludi cho hé thong pin nang lwong mdt troi (PV) tai Trung tam Tiét kiém ndng
leong Tién Giang nham cung cdp cong sudt t6i da cho hedi dién. Thudt todn P&O dugc dé xuér
dé do diém MPPT ciia hé thong PV, Két qua mé phong dwoc thiec hién trén phan mém Matlab.
Véi cac két qua nay co thé két luan rang, hé thong diéu khién d tao ra dién ap xoay chiéu 1 pha
dap ung tt véi yéu cau cia ludi dién.
Tir khéa: Pin nang leong mat troi; Do diém cuwc dai; BY diéu khién; P&O; Bé bién doi.
ABSTRACT
This article presents a control method of Maximum Power Point Tracking (MPPT) of a
grid connected converter for a Solar photovaltaic (PV) system at Tien Giang Energy Conserva-
tion Center for maximum power extraction to the power gird. The P&QO algorithm is proposed
to track the MPPT of the PV system. Simulation results are performed using Matlab software. It
can be concluded from these results that the control system has generated a good quality single

phase AC voltage fitting to the power grid.

Keywords: Photovoltaic; Maximum Power Point Tracking; Controller; P&O,; Converter.

HE THONG NGHIEN CUU
Hinh 1 trinh bay so a6 nguyén ly hé

1. GIOI THIEU 2.
Viét nam 13 mot qudc gia dang phat

trién, do d6 nhu cau nang luong ngiy cang
tang. D& dam bao phat trién bén viing va dic
biét can bang duoc ning luong cia qubc gia
trong tuong lai, Viét nam dé va dang tap trung
nghién ctru phat trién cac ngudn ning lugng
moi trong do nang lugng mat troi la mot
ngudn ning luong hiéu qué trong tuong lai.

Dé khai thac va sir dung ning luong
mat tro1 mot cach hi¢u qua thi viéc nghién
ctru cac bo nghich luu cé hié¢u suét cao cho
hé thong pin mat troi (PV) 1a vin dé can dugc
quan tam.

Dé tai nghién ctru bd nghich luu hoa
ludi do tim cong suit cuc dai (MPPT) 1a tién
dé cho dy an lap dat hé thong pin mit troi hoa
lu6i véi cong suat 1 kWp tai Trung tAm tiét
kiém ning luong Tinh Tién Giang.

thong pin mit troi ndi ludi. Do cac tdm pin
nang luong mit troi tao ra dién 4p DC nén dé
c6 thé két ndi véi ludi dién xoay chiéu thi hé
thong phai c6 cac bo chuyén d6i DC-DC va
DC-AC. Cu thé ting khdi dugc mo ta nhu sau:

DC-DC Boost Converter DC-AC Inverter

11 Te
'

MPPT DC-AC
Controller Controller
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Hinh 1. So do nguyén y hé thong noi luéi
2.1 Mo hinh pin mat troi

M6 hinh m6 phong mét phan tir pin mét
troi thé hién nhu hinh 2 véi cac thong sb dau
vao dugc chon nhu: D6 buc xa 1 = 476,84
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W/m2, Nhiét 36 T = 25°C, Hé s6 N = 1,1 va
Dong dién nguoc bdo hoa I = 0,1 nA. [1-4]
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Hinh 2. M6 hinh mé phong mét phan tir pin
mat troi

Str dung chuong trinh Matlab dé mé
phong mo hinh so do trén va ta dugc cac
duong dic tuyén I-V trong hinh 3 va dic tinh
P-V nhu trong hinh 4 trén mot phan tr pin
khi dién tr6 R cua p1n thay d6i tir 0, 01;0,02;
0,03; 0,04; 0, 05 C6 thé dé dang thay rang, dic
tinh nay phti hop véi dic tinh ciia tAm pin mat
troi thuc té [2].
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Hinh 4. Ddc tuyén P-V khi thay d6i Rs
2.2 B} diéu khién DC-DC

B¢ diéu khién DC-DC nham duy tri
dién ap DC d¢ cung cap cho mach nghich luu.
So d6 mach diéu khién duoc thé hién ¢ hinh
5 [3]. Bé dat hiéu qua cao cho h¢ thong pin
mat troi, bo diéu khlen MPPT Controller 1a

bo diéu khién cong suat cuc dai tir hé thong
pin mit troi. Bo diéu khién nay c6 tic dung

gitp cho hé thong thu duoc nang luong tir he
théng pin mat troi 13 16n nhat. Dé thuc hién
dugc yéu can nay hién nay ¢ nhiéu thuat toan
khac nhau nhu phuong phép diéu khién PID,
phuong phap mang than kinh nhan tao,... trong
d6 tac gia st dung thuat toan P&O [5]. So d6

diéu khién duoc thé hién nhu trong hinh 6.

Luu d6 thuc hién giai thuat P&O duoc
thé hién trong hinh 7 [6-8]. Trong luu d6 nay,

dua vao dong dién I(k+1) va dién ap V(k+1) o

lan lay mau thu: (k+1) dé tinh toan cong suit P

tai 1an 14y méu thtr (k+1), sau d6 so sanh cong

sudt P(k+1) v6i cong sudt truée n6d 1 chu ky

lay mau P(k):

- Néu cong suit sau bang cong suit trudc thi
V(k) = V(k+1) (dién ap trudc bang dién ap
sau), I(k) = I(k+1) (dong dién trudc bang
dong dién sau).

- Néu cong suat sau 16n hon cong suét trude
P(k+1) > P(k) thi ltic nay chia thanh 2 diéu
kién nhu sau: néu dién ap lan léy mau sau
16n hon dién 4ap 1an ldy mau trude V(k+1) >
V(k) thi tdng xung kich, nguoc lai V(k+1)
< V(k) thi gidam xung kich.

- Néu cong suat sau 16n hon cong suit trude
P(k+1) < P(k) thi luc nay ciling chia thanh
2 diéu kién nhu sau: néu dién ap lan lay
mAu sau 16n hon dién ap 1an lay mau trudce
V(k+1) > V(k) thi gidam xung kich, nguoc
lai V(k+1) <V(k) thi tdng xung kich.
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Hinh 5. So d6 mé phéng bé Boost DC
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Hinh 6. So d6 bé diéu khién MPPT sir dung
thuat toan P&O
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Hinh 7. Luu do gidi thudt P&O

Trong diéu kién cuong do bic xa dao
dong thi diém hoat dong MPP cua diy PV
dudi giai thuat P&O s€ dao dong xung quanh
diém cuc dai.

Két qua cua dién 4p ngd ra co bo diéu
khién MPPT sir dung thuét toan P&O dugc
cho ¢ hinh 8. Trong do, duong mau dé la dién
ap ngd ra khi c6 bo diéu khién P&O ludn
dat gia tri & mac cao hon so voi dudng mau
xanh 12 dién ap ngd ra khong c6 bo diéu khién
MPPT.

B6 diéu khién DC-DC Boost Converter
thuc hién nhiém vu chuyén doi dién &p mot
chiéu ting 1én cao trudc khi nghich luu hoa
vao ludi. Gia tri dién ap DC sau khi qua bd
diéu khién duogc thé hién & hinh 9.
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Hinh 8. Dién ap ra cua pin mat troi co va
khong co bo diéu khien MPPT
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Hinh 9. Dé thi dién ép ra bé DC-DC

2.3 Bj diéu khién DC-AC.

B6 diéu khién nghich luu DC-AC nhim
tao ra dién ap AC dé hoa vao ludi dién c6
so d6 nguyén 1y nhu hinh 10 [3]. Cé nhiéu
phuong phap dé diéu khién cac iGBT G1, G2,
G3 va G4 nham tao ra dién ap xoay chiéu nhu
phuong phap diéu ché d6 rong xung (PWM),
phuong phap diéu ché sin PWM (SPWM),
phuong phap vecto khong gian... [9-11]. Tuy
nhién trong dé tai nay tac gia st dung phuong
phap SPWM vi day la phuong phap co ban,
dé diéu khién.
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Hinh 10. Mach chuyén d6i DC-AC

DPé tao ra dién ap xoay chiéu bang
phuong phap SPWM, ta st dung mot tin hi¢u
xung tam giac Vi duoc goi la sébng mang
(duong mau do trong hinh 11 dem so sanh voi
mét tin hiéu sin chuin v, goi 1a tin hi¢u diéu
khién duong mau xanh trong hinh 11. Trong
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do, hé so didu ché bién do m,_dugc dinh nghla
1a ty s gitra bién d6 cua tln hiéu diéu khién
v6i bién d§ cua song mang. Tin hi¢u so sanh
ngd ra dé kich cho cac iGBT dugc cho trong
hinh 12.

Hinh 12. Piéu ché SPWM mét pha

3. KET QUA NGHIEN CUU

Hinh 13 trinh bay so d6 mo6 phong hé
thong dién mat troi hoa ludi dién 1 pha 220V
AC, tan s6 50 Hz. Hé théng nghién ctru bao
gdm Mo hinh pin mat troi PV cong suat 1
KWp, bd DC-DC boost va cau nghich luu sir
dung iGBT.

Hysteresis Gurrent Gontrolled Grid Gonnected PV Inverter

Hinh 13. So d6 mé phong hé thong dién mat
troi hoa lwoi diéu chinh ap sau nghich lvu

Két qua mo phong dién ap ra cua hé
thong trén duoc thé hién trong hinh 14. Tu
dang song ta thay rang, sau thoi gian qua do
thi bién do va tan s6 cta hé thong pin mat troi
bam sat v6i dic tuyén cua dién ap ludi.

Hinh 14. Dang song dién ap lwoi va dién ap
NLMT

Dé danh gia chat luong cua dong dién,
tac gid da st dung cong cu phan tich FFT véi
céc thong s6 duge cho trong hinh 15.

Tir két qua nay ta thiy rang dién ap tao
ra c6 dang sin, ti 1¢ hai THD=1.79% thép hon
qui dinh t6i da 1a 5% nén c6 chat luong t6t.
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Hinh 15. Phan tich FFT cua dong tai

4. KETLUAN

Bai bao da trinh bay m6 hinh mach
nghich luu hoa ludi 1 pha ciia hé thong pin
nang lugng mat tro1 dua trén giai thuat P&O
dé t6i wu cong suit ngd ra cﬁa hé théng. Cac
két qua mé phong cho thay rang dlen ap ngd
ra ctia hé théng co blen do, tan sd va do méo
dang dap tmg yéu cau. Tao tién dé cho thiét ké
va s& dugc tinh toan, thi cong phan cing va
tién hanh 1ip dit mo hinh hé thong pin ning
luong mat troi tai Trung tam tiét kiém nang
luong Tinh Tién Giang.
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