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Toém tat - Hoat dong clia pin mat troi phu thudc rat nhiéu vao diéu
kién mdi trwdng xung quanh nhw nhiét do, blirc xa va hién tuong
che khuét 14 nguyén nhan chinh gay tén thét cong suat dau ra cla
pin. Bai viét nay ngh|en ctru vé sy anh hwéng cla di-6t bypass dén
dac tinh cla pin khi xay ra hién twong che khuat hoan toan va dé
xuét cac mé hinh c4u hinh di-6t bypass khac nhau dé khac phuc
va nang cao hiéu suét hoat dong clia pln mat tr&i (PV). O day, tac
gid md phéng cac dac tinh |-V, P-V cua pin thue t& d6 1a loai pin
CS6X-310P do Canada san xuét b&ng phan mém PSpice. Dwa vao
két qua mod phoéng 1a ho cac dwdng dac tinh 1-V, P-V dé& xac dinh
dwoc wu nhwoc diém cla tirng loai cAu hinh di-6t bypass ciing nhw
kha nang s dung ctia né trong thuc té.

Tir khoa - PSpice, PV, pin mat troi, che khuét, chong chéo, di-
oOtbypass

1. Pat vin dé

Vi kha ning chuyén doi dién truc tiép tir nang luong
4nh sang mit trdi, hé thong pin quang dién di duoc tmg
dung rong réi trong nhiéu linh vuc san xuit cong nghiép
cling nhu cudc séng con ngudi. Gia thanh pin ngay cang
giam va hiéu suat duoc nghién ctru cai thién nén thi trudng
dién mat tro1 dang dan mo rong va dugc du bao s€ tro
thanh xu huéng phat trién trong nhitng nam t&i.

Tuy nhién, hiéu suét ctia pin phy thudc rat nhidu vao
diéu kién moi truong va thoi tiét nhu cuong do birc xa mat
troi, nhiét d6 moi trudng xung quanh hay d6 4m, nhung
nguyén nhan gy ton that cong suat dau ra 1on nhat 1a do
pin bi che khuat [1], [2]. PV ¢6 thé bi che khuat mdt phan
v6i cac mure d9 khac nhau hoéc bi che hoan toan phu thudc
vao tdc nhan nhu may che mat troi, bong cua canh cay
hay céc toa nha bén canh d6 1én PV.

Bai viét nay sir dung loai pin CS6X-310P do Canadasan
xuét dé nghién ctru md phong vai cac théng so cta pin cho
0 Bang 1 [3]. Day la mo-dun pin c6 céu hinh gom 72 té bao
quang dién méc ndi tlep v6i nhau, vay nén chi can 1 cell bi
che khuét thi cong sudt dau ra ciing c6 thé bi giam mot nira
nhu Hinh 1.
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Abstract - Operation of solar cells depends on the ambient
environmental conditions such as temperature, radiation and
shading phenomenon is the main cause of loss to the output power.
This article gives some brief information regarding the effects of
bypass diodes on solar photovoltaic characteristics when complete
shading happens and the model recommends different
configuration bypass diodes to overcome this phenomenon and
enhance operational performance of solar cells also photovoltaic
(PV) cells. Here, the authors simulates the I-V, P-V characteristics
of real P. It is CS6X-310P made in Canada by using PSpice
software. Based on the simulation results are I-V and P-V curves,
to determine the advantages and disadvantages of each type of
bypass diode configuration as well as its ability in real life.

Key words - PSpice, PV, solar cell, shaded, overlapped, bypass
diode
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Hinh 1. Dac tinh (a) I-V va (b) P-V cia PV khi mot 6 cells
bi che khuat

Céc cells bi che khudt khong nhitng bi v6 hiéu hoa ma
con kéo theo su sut ap 16n trén nhitng cell nay, lam dién ap
ra syt giam nghiém trong. Cong suat ton hao roi trén té bao
quang du6i dang nhiét, gdy mat an toan hé théng. Dé han
ché nhitng anh hudng xau ciia hién twong che khuat thi ta
can miac thém di-6t bypass song song qua cac cells [4]. O
bai viét nay, tic gia giéi thiéu cac cdu hinh mic di-ot
bypass khac nhau va tic dong ciia timg mé hinh dén dic
tinh PV trén nén PSpice.

2. Khio sat cac cAu hinh méc di-6t bypass

Cong suit cua pin phu thudc vao ti 1€ che khuét, s6 cell
duoc che phu bdi di-Ot bypass va gia tri dién ap giam khi
cell bi che. Bai bao nay tép trung nghién ctru truong hop
cac cells bi che khuat lién tuc va hoan toan (100%).

Mic di-6t bypass gilp cai thién dong, ap va cong suét
cia PV khi bi che khuat. Cau hinh méc di-0t bypass khac
nhau s€ anh huong khac nhau dén hi€u suat hoat dong cua

pin [5], [6], [7].



ISSN 1859-1531 - TAP CHI KHOA HOC VA CONG NGHE DAl HOC DA NANG, SO 3(112).2017-Quyén 2 27

V6i nghién ciru nay, tac gia cho che khuét cac cell lién
tuc theo sd luong: 1 cell (1,39%), 6 cells (8,33%), 12 cells
(16,67%) va 36 cells (50%) va xem xét cac dac tinh cta pin
dbi v6i cac cdu hinh di-6t bypass khac nhau.

Bing 1. Cdc théng s6 thiee 16 ciia module CS6X — 310P ¢ STC
(G = 1000W/m?, AM 1.5 va T = 25°C)

Thong s6 dién ciia CS6X-310P
Cong suét tdi da (Pmax) 310W
Dién ap lam viéc (Vmp) 36,4V
Dong dién lam viéc (Imp) 8,52 A
bién ap ho mach (Voc) 449 A
Dong dién ngén mach Isc 9.08 A
Hiéu suét lam viée 16,16%
Nhiét do lam viéc -40°C ~ +85°C
Power Tolerance 0~+5W

2.1. Miic di-ot bypass song song qua tieng cell

Mo hinh nay sir dung 72 di-6t bypass, voi mdi di-6t méc
song song qua ting cell trong mo-dun PV ¢6 72 cells ndi
tiép cua CS6X-310P nhu Hinh 2a.
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Hinh 2.(a) Céu hinh di-6t bypass mdc song song qua ting cell
va anh huong cua hién twong che khuat den dac tinh (b) I-V va
(¢) P-V cua pin

Vi két qua ¢ nay, ta thay, néu cell bi che cang it thi
hiéu sudt ctia pin cang 16n: Khi s6 cell bi che < 16,67%
(12 cells), dién 4p giam tuyén tinh nhung cong suit ra van
dam bao. Khi sb cells bi che cang 16n thi sé lugng di-6t
bypass dan 16n, tao sut 4p roi 16n nén dién ap sut giam
manh [8].

2.2. Mic di-ot bypass chong chéo qua mot nhém cell

M0 hinh nay str dung 12 di-ét bypass. Khi mot s6 cells
dugc che phu dong thoi boi nhiéu hon 1 di-0t bypass thi ta
goi la chong chéo nhu Hinh 3a.

h-ooleee.
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Hinh 3.(a) Cdu hinh di-6t bypass mdc chong chéo qua mot
nhom cell va anh hudng cua hién tuwong che khudt den ddc tinh
(b) I-V va (c) P-V cua pin

M5 hinh méc di-6t bypass chdng chéo nay di khic phuc
duoc hién tugng syt ap manh do di-6t dan gdy nén khi $6
cell cta pin bi che khuét 16n.

Day ciing 1a nhuoc diém ciia nd, voi cau hinh nay néu
1 cell bi che thi nhitng cell khac trong nhom s& khong hoat
dong, vay nén tity thude vao sb cell ma 1 di-6t bypass mic
qua ma hiéu suat cta pin khac nhau.

2.3. Mic di-ot bypass song song qua mét nhém cell
M6 hinh nay st dung 6 di-6t bypass, v6i mdi di-6t che
phu 12 cells noi tiep nhu Hinh 4a.
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Hinh 4.(a) Cdu hinh di-6t bypass mdc song song qua nhém cell
va anh huong cua hién twong che khuat den dac tinh (b) I-V va
(c) P-V cua pin

Chirc ning md hinh nay twong ty nhu mé hinh mic di-
ot bypass chong chéo.

M0 hinh nay thé hién tinh vu viét khi cac cell bi bi che
lién tiép. Dicu nay s€ lam gidm anh hudng cia sut ap do so
luong di-ot bypass mac song song qua nhom cell it.

S6 lugng cell ma di-6t bypass mic song song qua cin
phai duogc nghién ctru d€ pin dat hiu suat toi wu trong ting
moi trudng [9-13].

3. So sanh dic tinh ciiacac cAu hinh mic di-6t bypass
3.1. Ddc tinh I-V cia pin
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Hinh 5.4nh huong cua hién twong che khudt dén dac tinh I-V
cua pin khi (a) bi che 1,39 % (b) bi che 16,67% va
(c) bi che 50%

Két qua so sanh cac mo hinh di-6t bypass v6i muc do
che khuat khac nhau & Hinh 5 da xac dinh lai cac phan tich
& moOi mo hinh trén.

3.2. Ddc tinh P-V ciia pin
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Hinh 6.4Anh huong cua hién tuwong che khudt dén dac tinh P-V
cua pin khi (a) bi che 1,39 % (b) bi che 16,67% va
(c) bi che 50%

Tur do thi so sanh céac duong déc tinh I-V va P-V cua
pin khi méc di-6t bypass khac nhau ¢ diéu kién cac cell lién
tiép trong mo-dun bi che khuit hoan toan, ta thdy, néu sb
cell bi che cang nhiéu thi cu hinh méc di-6t bypass song
song qua nhom cell to ra wu viét nhét.
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Nhdn xét chung: Tt nhitng phan tich cua ting loai ciu
hinh méac di-6t bypass khac nhau ¢ trén va cac do thi so
sanh & phia trén, ta co6 thé ket luan:

,Céu hinh di-6t bypass song song qua tung cell dat hiéu
sudt cao khi cac cell bi che it hodc ngau nhién. Tuy nhién,
vi li do kinh té nén mo hinh mac di-ot bypass qua ting cell
it dung.

Mic di-6t bypass chdng chéo hoic song song qua nhom
cell thé h1en loi thé khi cac cell bi che nhiéu, lién tlep nhau.
Vay nén, can xét dén yéu té méi truong noi PV lap dat.

Tuy V?.O muc dich sf; dung, méi,truc‘mg va vi tri le'ip dat
cua PV d€ nghién ctru cau hinh va s6 luong s dung cua di-
ot bypass dé PV dat hi€u suat tot nhat.

) Véi khi I}éu nhiét d&éi nhu & Viét Nam, thi mo6 hinh di:
ot bypass mac song song qua mot nhom cell dugc dung phd
bién.

4. Két luan

CAu hinh méic di-6t bypass va vi tri che khuét hoan toan
anh huong rat 16n dén hi¢u suat hoat dong cua pin.
Hién tugng che khuit co tac dong 16n dén hé thong pin

mit troi. Nghién ctru nay da dua ra cac mé hinh méc di-6t
bypass khac nhau @ khic phuc anh huéng. Két qua mo
phong cho thiy, cac mé hinh nay da han ché duogc cac tén
hao cong sudt dau ra ctia pin khi bi che khut. Tac gia di so
sanh wu nhuoc diém ciia timg mo hinh khac nhau va dé xuét
giai phap t6i wu nhét véi moi truong khi hau Viét Nam.
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