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Tém tit:

Phdn tich mé hinh héa cia dan Pin PV va mé phong ddc tinh dan Pin PV la mét khau quan trong ho
tro qud trinh thiét ké va diéu khién, ndng cao hiéu sudt phdt ra cia hé thong dién nang hrong mdt troi. Bdi
bdo trinh bay mét phwong phdp mé phong ddc tinh dau ra cia dan Pin ndng lwong mdt troi (PV) sir dung
thiét bi mé phong 62150H-600. Thiét bi dé sir dung, riit ngdn dwoc thoi gian xdy dung déc tinh dan Pin PV
duwdi cdc diéu kién cuong d dnh sang, nhiét @ trén bé mdt dan Pin PV thay doi.

Tir khoa: Pin dién nang luong mat troi (PV), bong che, ddc tinh ra, M6 dun 62150H-600.

1. MO PAU

Trén thuc té dan Pin PV chiu anh hudng mot
phan bong che boi cay cbi, cong trinh kién trac cao
16n, ddm may trén khong trung v.v...tao ra. Khi chiu
anh hudng mot phan bong che dan dén dic tinh cac
Pin PV trong cung mot dan Pin khac nhau kéo theo
cong suat dau ra ciia dan Pin giam do téng cong suat
dau ra clia cac Pin PV giam. Phan dan Pin PV bj che
chin s& c6 hiéu ung rat 16n, tham chi anh hudng
dén cong suat cta dan Pin PV giam mot lugng dang
ké[4][5].

Str dung mo hinh toan hoc cua Pin PV Kkét
hop voi nguyén 1y méc ndi tiép va song song cta
céc Pin PV dé xay dung mo hinh mé phong dan Pin
PV khi chiu anh hudng mot phan bong che.

Dan pin PV 1a mot mang c¢6 m phéan tir méc
song song va n phan tir mic ndi tiép, khi mot sb
phﬁn tur bi bong che, dong dién, dién ap cia dan Pin
PV sé& thay doi khac nhau theo vi tri bong che trén
bé mat dan Pin PV. Hiéu suét cua dan Pin PV chiu
anh hu’ong boi bong che 1a yéu t6 rt nghiém trong
khi lip dat mot hé thong Pin PV quy mo 16n[2][7].
Trong rat nhidu cac cong trinh cong bd nghién ctru
vé hé théng dién ning luorng mat troi, cac phuong
phap nang cao hiéu suat cia hé thong PV ( Bam
diém cong suat cuc dai ) cong doan xay dung dac
tinh cta dan Pin PV dudi diéu kién anh sang khong
ddng nhét ludn duogc cha trong va 1a cong doan dau
tién cho quy trinh thiét ké hé théng dién niang luong
mat troi[8]. Cac cong trinh cong bd thuc hién mé
phong dac tinh cua dan Pin PV thuong dua trén
phan mém Matlab va Simulink.

Trong tai li¢u [9] Zhang Junhong Wei Xueye
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and Zhu Tianlong da thuc hién mé phdéng dac tinh
dan Pin PV khi cac té bao quang dién dwoc mic
song song hodc méc nbi tiép hoat dong voi cac
didu kién 4nh sang khong dong nhit bang Matlab-
Simulink. Trong tai li¢u [1] Guifang Guo, Xiaolan
Wu, Shigiong Zhou and Binggang Cao thuc hi¢n
md phong dac tinh U-I va P-U, P-I cta dan Pin PV
khi cho cuong d¢ anh sang va nhiét 4o bé mat dan
Pin thay ddi. Hay trong tai liéu [3] Kamal Kesha-
vani, Jigar Joshi, Vishrut Trivedi, Mitesh Bhavsar
xay dung mo hinh toan hoc va mé phdng dac tinh
dan Pin PV dua trén Matlab- Simulink... Cac cong
trinh cong bd trén c6 mot diém chung 1a st dung
phén mém Matlab- Simulink, cac budc thuc hién
gidng nhau, déu phai bt ddu tir mach dién tuong
duong cua dan Pin PV xay dung mo hinh toan hoc,
md phdéng trén Simulink hoac 1ap chuong trinh trén
Matlab dé thu dugc két qua 1a cac dac tinh U-I, P-I
va P-U cta dan Pin PV.

Ngay nay hang Chroma di san xuat thiét
bi mo phong dan Pin PV 62150H-600S. Thiét bi
62150H-600S c6 thé d& dang lap trinh cac thong sd
Voc, Isc, Vmp, Imp dé mé phong dic tinh ddu ra cua
dan Pin PV véi thoi gian dap ung nhanh[10]. Trong
bai bdo nay tac gia thuc hién so sanh phuong phap
md phong dic tinh dan Pin PV dudi didu kién anh
hudng mot phan bong che boi phan mém Matlab va
mo phong trén thiét bi 62150H-600S ciia Chroma.

2.NOI DUNG
2.1. M6 hinh toan hoc Pin PV chiu anh huéng
mét phan béng che

Xay dung mo hinh toan hoc d6i v6i dan Pin
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PV bao gdm nhiéu tdm Pin ghép nbi tiép véi nhau,
mach dién twong duong cua Pin PV nhu Hinh 1[4].
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Hinh1. Mach dién ciia Pin PV mdc néi tiép

Can clr vao mach dién mac noi tiép hinh 1 ta
¢6 cac cong thirc sau:
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Thay cong thuc (3) vao cong thuc (2) ta
dugc mo hinh toan hoc ciia Pin PV mic ndi tiép:

as
I1=1,,~- 1000 Ly
e <1ph1—1+10) “)
q n 1
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Nhiét @6 lam viéc duoc xac dinh béng cong
thirc gan ding:
—20
T=1,+ 220 005 )
Trong do T, la nhi¢t d6 lam vi¢c danh dinh, T la
nhiét do bé mat Pin PV, T 1a nhi¢t d6 khong khi.
Khi ty 1¢ che chan la @, thi nhiét d9 bé mat
Pin PV duoc biéu thi bang cong thic:
T, = Tair + 0.035(1 - o)S (6)
Thay cong thiic (6) vao cong thiuc (2) ta
dugc cong thure sau:

N
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Sau khi bién ddi cong thirc (7) ta dugc:

N
nk(T;+0.0358) | To00 Lo — L+ 1o
U= 7 ln( T (®)

Thay cong thuc (2.23) vao cong thic (2.33)
ta duoc:
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Thay cong thuc (6) vao cong thuc (9) ta
duge mé hinh toan hoc ctia Pin PV méc ndi tiép:
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2.2. M phéng trén phin mém Matlab
M6 hinh moé phong dan Pin PV khi chiu
anh huong mot phin bong che dua trén phan mém
Matlab/Simulink véi ty 1€ che chén o lya chon: 1,
0.8, 0.6, 0.4, 0.2, 0 tuong trng v&i blrc xa mat troi la:
=0W/m?, S, . =200W/m%S, . =400W/
m’, Schechan 6OOW/ mz S, chechin SOOW/ m? Schechan
=1000W/m? duoc thé hién o Hinh 2.

TS P Modules

(@S, .=0Wm% (b)S, . =200W/m?

chechdn chechdn

PV Modules

©)S =400W/m? (d)S = 600W/m?;

hechan

=25°C T =25°C

hechan
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sclar calls

(e) Scheclzdn = SOOW/mZ’ (f) Schecha”n = 1000W/m2’
];ir = 250C 7:zir = 250C

Hinh 2. M6 hinh mé phéng ciia dan Pin PV mdc néi
tiep khi thay doi S, ., nhiét do khong doi

hechdn
Két qua md phong duoc thé hién nhu Hinh 3:
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Hinh 3. Ddc tinh dau ra cua dan Pin PV mac noi khi
thay doi S, nhiét do khong doi

hechdn’

48  Khoa hoc & Cong nghé - S6 11/Thang 9 - 2016

Tir két qua mo phong trén Hinh 3 cho thay
& dudi diéu kién anh huong cta mot phan bong che
dic tinh dong dién cuia dan Pin PV xuét hién nhiéu
budc ngoat khac nhau va déc tinh cong suat dau ra
ctia dan Pin PV xuat hién nhiéu dinh nhon[4].

3. THUC NGHIEM
3.1. Giéi thi¢u thiét bi mé phong 62150H-600S

Khai thac tai liéu [10] cho thay thiét bi
62150H-600S bao gdbm mot phan mém sir dung
giao dién dd hoa thong qua giao dién k¥ thuét s6
tir xa (USB/GPIB/Ethernet/RS232) dé kiém soat.
Ngudi dung c6 thé d& dang thiét 1ap cac dudng cong
[-V, P-V dé kiém tra thoi gian thuc. Ngoai ra thiét
bi c6 thé hién thi trang thai bam diém cong suét cuc
dai cta Pin PV. Thiét bi duoc xay dung dua trén
chip s6 16 bit c6 mach do dién ap va dong dién voi
d6 chinh xac dién ap 0,05% + 0,05% FS va d6 chinh
xac dong dién 1a 0,1% + 0,1% FS. Day la gia tri
thuc 1y tudng cho viéc phan tich MPPT va giam
st theo doi dan Pin PV théng qua bang diéu khién
mém. Nguoi sir dung ciing c¢6 thé kich hoat chirc
ning ghi dir liéu trén bang diéu khién mém trong
khi thir nghiém hiéu sudt MPPT Hinh anh cua thiét
bi dugc minh hoa trén Hinh 4.

Thiét bi 62150H-600S c6 nhiéu wu diém: toc
dd cao va dg chinh xac véi cac cac mach do luong
co tan sé lén dén 100kHz A/D, 25kHz D/A thich
hop v6i su thay dbi dic tinh I-V. Ngoai ra, thiét b
¢6 thé cho phép d& dang thiét 1ap cac tham sb Voc,
Isc, Vmp, va Imp dé mé phong cho duong cong I-V.

Dan Pin PV ludn bi anh huong boi diéu kién
thoi tiét khac nhau nhu cuong do anh sang mat troi,
nhié¢t do, mua va bong ram cua cay hoac cac dam
may, s& anh huong dén dic tinh dau ra I-V cta dan
Pin PV. Thiét bi 62150H-600S c6 kha nang luu trit
1én dén 100 dic tinh I-V vao by nhé mod phong voi
thoi gian khoang 1-15000 gidy. Do d6 n ¢6 thé mo
phong cac duong cong I-V tir sang dén dém..

Thiét bi 62150H-600S c6 thé dé dang lap
trinh cac thong sé Voc, Isc, Vmp, Imp dé mé phong
dic tinh dau ra cia dan Pin PV voéi thoi gian dap
(g nhanh. Hon nita, ché d6 TABLE c6 kha ning
tiét kiém mot mang 128 diém cua nguoi st dung 1ap
trinh dién ap va dong thong qua mot giao dién tur xa.
N6 c6 thé dé dang tao ra mot dudng cong I-V va I-V
ché @ PROGRAM c¢6 thé luu dén 100 dudng cong
[-V véi khoang thoi gian (1-15.000s) trong bd nho.
Nhirng lgi thé nay cung cap diéu kién diéu khién lap
di lap lai 6n dinh can thiét cho thiét ké mo hinh dan
Pin PV. Thiét bi 62150H-600S ding dé mo phong
Pin PV Ia ly tudng cho cac thu nghiém sau day:

- Thiét ké va kiém tra mach bam diém cong
suét cuc dai va céc thuét toan.

- Xac dinh gi6i han cia dién ap ddu vao hoat
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dong cho phép cua Pin PV.

- Xac dinh gidi han cua dién ap dau vao
hoat dong cho phép diém cong suit cuc dai.

- Xéc dinh diém cong suét cuc dai ciia Pin PV.

- Po luong va kiém tra hiéu sudt tong va
hiéu suat chuyén déi cua Pin PV.

- Xac dinh cac diém hiéu suit ning lugng
theo ddi t6i da cua bién tan cho cac dudng cong

ISSN 2354-0575

nang dong.

- Xac dinh bam diém cong suét cuc dai cua
Pin PV trong khoang thoi gian khac nhau trai dai tur
sang dén dém.

- Xac dinh co ché theo dai diém cong sudt
cuc dai ctia Pin PV trén duong cong I-V khi dan Pin
PV chiu anh huong 1 phan bong che ctia nhitng dam
may hodc cay cbi ....gay ra.

Hinh 4. Thiét bi mé phong dan Pin PV (Solar Array Simulator - 62150H-600S)

3.2. M phéng bang trén 62150H-600S
Truong hop 1: Khi dan Pin PV bi che chén
1 phan, cuong d6 anh sang mat troi phia sau phan

che chin S = 667.67W/m?, nhiét d6 méi truong T
=25°C.
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Hinh 5. Giao dién thiét lgp thng s6 dan Pin PV khi bj che chdin 1 phén, cwong d dnh sing
S = 667.67W/m?, nhiét do moi truong T = 25°C

Truong hop 2: Khi dan Pin PV bi che chin
2 phan, cuong do anh sang mit troi phia sau phan
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che chén S, = 167.67W/m* va S, = 320.00W/m’
nhi¢t d§ moéi truong T = 25°C.

>
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Hinh 6. Giao dién thiét ldp théng sé dan Pin PV khi bi che chan 2 phan, cuong dé dnh sing
S, =167.67W/m’ va S,= 320.00W/n’, nhiét do moi truong T = 25°C

So sanh dac tinh dan Pin PV thu duoc
trén hinh 5 va hinh 6 dugc mo phong trén thiét b
62150H-600S vd&i dac tinh dan Pin PV trén hinh 2
dugc md phong trén phan mém Matlab va Simulink
cho thdy khi dan Pin chiu anh huong boi bong
che va tham sb cuong do buc xa thay ddi cac dac
tinh I-V, P-V giita hai phuong phap mé phdng co
hinh dang twong ddng. Tuy nhién ngudi thyc hién
theo phuong phap s dung phan mém Matlab va
Simulink phai thyc hién cac cong doan thé hién ¢
ndi dung tai muc 2.1 va 2.2 din dén mat nhiéu thoi
gian va cong stc. Trong khi thyc hién bang phuong
phap st dung thiét bi 62150H-600S ngudi thyc hién
chi thiét 1ap cac thong s6 k¥ thuat ctia dan Pin PVva
cac diéu kién moi truong anh huong trén bé miat dan

Tai liéu tham khao

Pin PV trén giao dién ¢6 sn cia thiét bi mo phong,
két qua dic tinh diu ra cua dan Pin PV dugc xuét
ra ngay trén man hinh giao dién nhu trén hinh 5 va
hinh 6. Piéu nay cho thiy thiét bi 62150H-600S
ctia Chroma mang dén tién loi va giam thoi gian
thao tac cho ngudi sir dung rat nhiéu.

4. KET LUAN

Thiét bi mé phong dan Pin 62150H-600S
cua Chroma md phong dugc cac dac tinh dan Pin
PV phu hop véi cac thong s6 k¥ thuat dan Pin ctia
nha san xuét. Thiét bi c6 tinh nang hoat dong on
dinh, dap ng nhanh. Thyc hién dé dang, khong
phai 1ap trinh.
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SIMULATION THE OUTPUT CHARACTERISTICS OF PHOTOVOLTAIC
UNDER SHADING BASED ON MODEL 62150H-600

Abstract:

Analysis mathematical modeling and simulation of Photovoltaic is an important step to support the
design process, enhancing the performance of the photovoltaic system.

This paper presents a method to simulation the output characteristics of Photovoltaic (PV) using
model 62150H-600. This device is easy to use, shorten the time to construct characteristics of Photovoltaic
under conditions with change of solar irradiances and surface temperature.

Keywords: Photovoltaic (PV), Shaded, Output characteristic, Model 62150H-600S.
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