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The electrical effects of PV cell's short-circuit current difference for PV module application

Seungtae Kim', Chi-Hong Park’, Gi-Hwan Kang", Hyungkeun Ahn’, Deuk-Young Han' and Gwon-Jong Yu™
Konkuk Univ.', Korea Institute of Energy Research”™

Abstract ; Photovoltaic module consists of serially connected solar cell which has low voltage characteristics. But, the
other way, the whole current flow of PV module is restricted by lowest current of one solar cell. For the experiment,
we make PV module composing the solar cells that have short circuit current difference of 0%, 1%, 3% and 5%. Using
Light I-V and Dark I-V measurements, electrical characteristic parameters like Isc(short-circuit current), Voc(open-circuit
voltage), Rs(series resistance), Rsh(shunt resistance) are analyzed. PV module of low current characteristics has electrical
stress from other modules. And, such a module has a tendency of hot-spot suffering which leads degradation.

Key Words : PV cell, PV module, short-circuit current, Light I-V, Dark I-V

1.4 8 EHer & 2ot 28 ZER(MIUA DOIQEN S22

T I, HENEN 82= M8 I.E t = 210/ =
EH%‘O%*EAI*E‘IS SeIUUE HIEE 0=, €8, 8

D M5HEH1.6%10-19)
D EBX0HA4(1.38+10-23)

S LS L2 &X IS0l S50 Y0, 4 o (V+ I Rs)
0| 206 OlAOID KX - E2HIR0| 2 0jE0l UCH I=I,— Lj(exp( TXEX T )—1) (1)
01218 EHQBUBAIARS 43S FHNE 01 X V+IXRs
QO = HUYMXLSES HIF0l JE ALt HANXILE T Rsh
e ye M EMZS U= B -Jr\-él S NgHHH L REE, I P ARBHE
N RIREo2 HUABXNRES ML =O0LECH Ko Rs @ NEWE, Rsh : HEX&
BHI2 EBIQVNDES M2 U2 IIE e aw s4so T EUeL, n O OOIQEXNS
q
k

ERAFXIO 2ol 2HECH 0124 SHEES ST
£ UREY MIAME0 ZUEZ UE JIELE HAH
XE &FHGHH EBHAVXZEES MACIEA MBS
QMPXLDES EFHE MOIAIIE &t A2 LG
g 33 HMESHUA LIE = = 2R B
olgt MIIE £ £42 € + UL JZos AR
A0l ZAGHY 8o s&
SHANE HHSHXY SH2RA

e d®IHQ S¢S 24 StACH

n
0.

9

O1 TH Eakaa(lsc)‘— HEHE(Ra), NEHL (V)=
g3y ei(r)2 30101 ma W SRR A
2 HYEXIe g4 UHMRE Aots HHE TAE
H 08 13 20 =2 UHIEE [,2 ¥28 HHAR
[2 B8 HEIER= 228 QIR [,9 LV 1
HR(D=H0M CHEOIES AlE g FH0 528 HENR L%
WA g4 SHERIF B

0.

Q1M

LAYy & AEEX

2 ABNANE YEE HABB(P)S L= HYEX con2 Egh\

395008 SO0, HRAVR(S BXE 22 0%, 1%, e \

3%, 5% EHLTXE MHYUCL DE NS Light LV , e

JUE W Dark LV JHEIE STC(AM 1.5, 1000W/m’, /S \

25T) ZAMA =™WCL Light 1V B S| fAsH /w,,,,e,,m

DRSS 0|8 Pasan Hlb sun simulator 8, Dark LV 1 /m'-ms’ \

SHEE ZXF3D] 2o SourceMeter 24302 AIE#CH d voltage
OB 1. EBHAXS B SRS

3. 2 ¥ &

3.1 HYEX 87
BRI Mg - dFE A2 O3 A 10 20 =7

3.2 Light IV
HES Ao MFE EBHUEN X HES EH°’EIlEE

-3 -



O] parameterJt E 101 ACH S/NOI 3Xtz2lol X2 EBHYH
X0 6X2lol A2 EHSNXZSS LEHHCH EHSIXZ
EZ AE ME O, 28 1042 201 222 BHYEX
o CRNF] T K2 o HAMNE et 228 =ol &
= QUCH BIXIE AH M HFUAH ESXHEY S0
oo dM HEIERE W BN AR Bl &
2 20l SIHC. 08 20 BHLEXL oI BI
0%%t 3%E Light .V JeiZ 2 LIEHACH

H 1. HYEX % BHSXEXL2E parameter(Light I-V)

A SIN Isid] | Vo | U™
SC| OC|

[%) [#]

0 102 501 06 2.46
104 501 06 249

(0.000) ™Tooi04 | 471 12 427
5 31 186 06 237
338 486 06 237

0000) 331338 | 452 12 389
. 122 5.02 06 2.44
243 497 06 237

09%) ™om3 | 466 12 406
. 237 5.00 06 233
311 485 06 233

(B000) 53317 | 45 12 393
5 111 509 06 250
006 43 06 243

(5108) ™{y7006 | 449 12 416

Light 4V

—wo]

102

10 A A B

0 02 04 06 08 1 12 002 04 06 08 1 12
Voltage[V] Vokage{V]

(a) ENF B 0% (b) HEHER B 3%
8 2. HEEF B OHE Light -V JaiZ

3.3 Dark IV

Light .V JeiE =F 20 HHZEX 22 €4 5,
P-N Junction S4& Mg = AN =20 O Ags
parameter{series resistance(Rs), shunt resistance(Rs), diode
factor(n), diode saturation currents(lp))}E & 27| /o Dark
v JHEE s3s 2UE H 292 08 30 LIEHWECH
8 30AE JaiZe JIS8JI0AK HEHER.NE FE
£ UL LIHX g2 &, dF O0IHE Jges
FitAll Z2#E AIB#HA 222 parameterE 28 =
UL

EB BHYHEXNDES SHRAH SN =8 MRS T
P B 0%2 BHYMXZESE HYASIDE 2F AR
Ol 2MLL 013 280 FHOIZ ¢X8 8LY Dark IV
QTN 22 parameter=2| BISZ Q16 Light -V O

-4 -

=k

o

DI &89 2A80 A

i

4 A0ICH

H 2, BHYEX % EBHXMXILE parameter(Darkt I-V)

B N | g | % R Rsh
[%1 olA] factor) (< 9
o 102 |1.2826-11] 1.069E+00 |1.661E-01| 6.983E+00
104 |1.282E-11] 1.069E+00 | L.661E-01] 6.983E-00
(0.000) 702104 [1.711E-08] 2.520E+00 | L.827E-01] 3.333E+01
3 |_237_|L048E-10] 1.073E+00 | L6O7E-OL| 6.598E+00
311 |8441E-11] 1.072E+00 | 1,729E-01] 5.008E+00
(3.000) [537311]1 591E-16] 1.183E-+00 | 2.064E-01] 1.210E+01

Dask LV Dark kv

Vol!%eM } Volnl;elw
(@) SRR B 0% ) SATR BRI 3%
J8 3. HANE EX0 BE Dak 1V 2T

4. 2 =
BYHMXULENM HIIH0 SH0 JEE2 F= QU2
Gicd JIXI2E QUCH O 8 JHX A0 TE 4 2= eBHed
Xeol cet@dsg B0 FE0 CHol &8 GiUCH o2d™

FO| B0 2% EHYHXZES HEMR E8 LOHE
G Y2 dF S49 Hgdi= U YT 246K
dIFel AEYAE A &0, 12l HSHXZ S0
Y2 dF E49 EHSdXEs HAT0| LMEIH 3t
E ZJAIE Ags sl HHEEXZEY A Al
HERE NddlE A0l SK8IHCHL

x

&1 28

[1] G-H. Kang, G.-J. Yu, H K. Ahn, D.Y. Han,
"Consideration of Electrical Properties in Field-aged
Photovoltaic Module", Vol. 17, No.12, p. 1289, 2004.

[2] S. T. Kim, C.-H. Park, G.-H. Kang, Waithin C. K.
Lawrence, H. K. Ahn, G.-J. Yu, D.-Y. Han, “Operation
Characteristics of Bypass Diode for PV Module”, J. of
KIEEME, Vol. 21, No. 1, p. 12, 2007.

[3] D. L. Kimg, B. R. Hansen, J. A. Kratochvil, and M.
A. Quintana, "Dark Current-Voltage Measurements on
Photovoltaic Modules as a Diagnostic or Manufacturing
Tool", Photovoltaic Specialists Conference, Conference
Record of the 26th IEEE, 1997. 9-10.



