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NGHIEN CUPU SU DUNG MATLAB/SIMULINK MO PHONG

HE THONG DIEN MAT TROI

RESEARCH MODELLING PHOTO VOLTAIC SOLAR BY MATLAB/SIMULINK

TOM TAT

Dién mét trdi 1a ngudn néng lrong ti tao c6 toc dd phét trién nhanh chdng
trong thoi gian gan day. Qué trinh két ndi diién mét troi vao ludi dién quéc gia gay ra
nhiéu anh hudng Ién lu6i, do d6 viéc md phdng hé thong dién mat troi phuc vu cc
¢ng tac nghién ctu la rét can thiét. Trong bai bao nay, mo hinh dién mét troi duoc
x8y dung va ap dung md phdng mét s bai toan co ban trong Matlab/Simulink.

Tlr khéa: Dign mat troi, ni I, Matlab/Simulink.

ABSTRACT

Solar electricity is a renewable energy source that has grown rapidly in
recent times. The process of connecting solar power to the national grid has a lot
of impact on the grid, so it is necessary to simulate the solar power system for
research. In this paper, the model of solar power is built and simulated some
basic problems in Matlab /Simulink.
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1.GIOI THIEU

Hién nay cac ngudn nang lwgng truyén thdng nhu: dau
ma, khi d6t tv nhién va than da ngay cang can kiét. Vi vay,
can phai tim kiém cac ngudn nang lvgng méi dé thay thé.
Giai phap hién nay la nghién ctru st dung nguon nang lvgng
tai tao. MOt trong s6 nguon nang lugng tai tao cé tiém nang
phat trién nhat véi Viet Nam 1a nang lugng mat troi.

Nang lvgng mat troi thu dwgc trén trai dat la dong buc
xa dién tir xuat phat tr mat troi dén trai dat. Theo du doan
cla cac nha khoa hoc, chiing ta sé ti€p tuc nhan dwgc dong
nang lugng nay cho dén khi phan ng hat nhan trén mat
troi hét nhién liéu, vao khoang 5 ty nam nira.

Nang lvgng mét troi co thé truc ti€p thu dwoc qua hiéu
(’ng quang dién, chuyén nang lvgng cac photon clia mat
troi thanh dién nang (pin mat troi). Nang luvgng cla cac
photon cling c6 thé dugc hap thu dé lam nong vat thé, tic
la chuyén thanh nhiét nang (binh dun nwéc mat troi), hodc
cling c6 thé str dung dé lam s6i nwéc ndng trong thap mét
troi tai cac nha may nhiét dién.

38 | Tap san SINH VIEN NGHIEN CUU KHOAHOC @ S6 9.2019

Nguyén Ngoc Tién*, Nguyén Ba Ph(?,
D06 Thé Tan? Nguyén Van Hang®"

- g _ ol

Hinh 1. Trang trai nang lwgng mat troi
N&ng lwvgng photon clia mat tréi con co thé duoc hap
thu va chuyén hoa thanh cac dang nang lwvgng khac. Vi du
nhu, &nh sang mat troi gay ra phan (¢*ng quang hoa tu
nhién - quang hop, gilp dv tri* nang lwvgng mat troi vao cac
nguodn nhién liéu héa thach.
2.CAU TRUC HE THONG PIEN MAT TROI

Ung dung ning lwvong mat troi c6 nhidu phuong phap.
Song, vé co ban c¢é hai cach thitc phé bién nham thu dwoc
lvgng dién nang toi da la quang dién mat troi va dién mat
troi tap trung duoc mo ta trong hinh 2,
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Hinh 2. Hai phurong thiic sir dung nang lvong mét troi

a. Hé thong tam pin quang dién ; b. Hé thong dién mat troi tap trung

Cu thé, hé thong pin quang dién hoat dong dva trén co
ché cac tdm pin quang dién duéi tdc dong clia nh sang
mat troi phéat sinh ra dong dién mot chiéu. Cac tdm pin
quang dién duoc két ndi lai véi nhau nham gia tang cong
suat clia hé. Dong dién mot chiéu duoc dwa qua hé théng
bién d6i dién tlr cong suat nghich Iwu thanh dong xoay
chiéu va dwa I&n lvgi dién. Hinh 3 miéu ta téng quéat co ché
hoat dong clia hé thdng quang dién mat troi.
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Hinh 3. Sk dung tdm pin mat trdi ni ludi

Hinh 4 m6 ta ba dang (*ng dung dién mat troi tap trung.
Trong do, 4a st dung hé théng phat dién dua trén tuabin
solar-thermal-powered. Hinh 4b tap trung nang lwvgng mat
troi trén mot thap va nuwéc trong thap dwgc gia nhiét roi
dwa vao chu trinh hoi twvong ty nhu nha may nhiét dién.
Hinh 4c nang lvgng mat trdi dugc tap trung trén cac dudng
parabol va lam cac méi chat trong nay thay d6i trang thai
roi dua vao lam quay tuabin hoi.
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Hinh 4. Hé thng mat troi tap trung

3. MO HINH HE THONG PIEN MAT TROI SU DUNG PIN
QUANG BIEN
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Hinh 5. So 00 mach dién twong drong tam cell PV
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DPé hoa vao ludi dién xoay chiéu, hé théng dién mot
chiéu cda cac tdm pin quang dién can c6 si tham gia cla
bd bién déi dién tir DC-AC. Ngoai ra nham dam bao sy hoat
déng cua cac bd bién ddi DC-AC, dién ap dwa vao cac bd
bién déi nay can dugc 6n dinh tir trwde d6 théng qua cac
b6 6n dinh dién 4p DC-DC.
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Hinh 6. Cau hinh ndi lu6i ctia hé théng PV

Hién nay, cac bd bién dai st dung trong hé théng PV cé
thé chia ra 5 loai theo phan loai trong hinh 7. Trong méi
cau hinh ni lwgi ludn ton tai hai bd bién doi song hanh DC-
DC va b6 bién d6i DC-AC va cac cau hinh nay dwgc phan
loai dva trén cdng sudt clia cac hé théng PV.
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Hinh 7. Cc cdu hinh bo hién d6i cong sudt két ndi gira PV va lwdi dién
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4. MO PHONG HE THONG BIEN MAT TROI SU DUNG PIN
QUANG PIEN BANG MATLAB/SIMULINK

Bai toan 1 dét ra la khdo sat cac duwong dac tinh V-l va
P-V cla cac tdm PV. Trong Simpowersystem da xay dung,
nhom nghién ctu tién hanh khao sat khi thay déi cac diéu
kién bén ngoai la nhiét d6 va do che mo dé dwa ra dwgc cac
duong dac tinh trong cac diéu kién khac nhau. Nhém
nghién cttu md phdng trong Simulink theo cdu trdc nhw
trén hinh 8.
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Hinh 8. M6 hinh Simulink tam PV

Bai toan 2 dét ra hién tugng cac bong che mot phan cac
tdm PV. Hién twgng bdng che mét phan lam thay doi
duong dac tinh I-V va P-V cla cac tdm pin quang dién. Khi
xay ra béng che, dong qua cac tdm pin gidm, dién 4p tang
len dé gay ra hién twong hu hoéng trén cac tdm pin. Dé
tranh sy ¢ nay, ta ndi shunt cac di 6t véi cac tdm pin va
dién &p trén tdm pin duoc gi¢i han la dién 4p roi trén di 6t.
Hinh 9 thé hién m6 hinh mé phong trén Simulink hé théng
pin quang dién bi che mot phan.

Photoamay under pary Shadowing

Hinh 9. So d6 Simulink md ta tam pin quang dién bj bong che mot phan

Nham ting tinh 8n dinh dién ap dau ra trén tai, rat can
thiét s mat ctia mach DC boost converter nhu trén hinh
10. Van K dugc déong mé théng qua tin hiéu d phia sau bo
Pl qua mdt bd so sanh >=,
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MPPT with Voltage Measurement

Hinh 12. So dd Simulink m& phdng MPPT v6i do lrdng dién dp
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K&t qua mo6 phong mé hinh trong hinh 11 duwgc thé hién
trong hinh 13.
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5. KET LUAN

Nhém nghién ctru da tién hanh tim hi€u, nghién ctru vé
cac dang mod hinh nang lwvgng mat troi véi nhiéu cau hinh
khac nhau. Nhém nghién cru cling da ti€n hanh phan tich
cac khau trong hé thdng dién mat troi qua dé dua ra dugc
mo hinh mach dién va toan hoc cho tirng khau. Cudi cung
nhom st dung phan mém Matlab/Simulink mé phéng mot
s0 bai toan co ban trong hé thdng dién mat troi.
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Hinh 13. Dap tng dién 4p va cng suat vdi st thay ddi bikc xa va nhiét do
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