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Investigation of Partial Short Fault Detection of Bypass Circuit of PV Module
O, BREIEA %, WIEE’
*Hiroki Kuroda!,Naoki Fujita?> Shogo Nishikawa®

Abstract: If bypass circuit of the PV modules is short fault, the output of the cluster that has a short fault can no longer be extracted,
and the output of the entire cluster decreases. If a partial short fault can be detected, it will lead to early detection. In this paper, we
report the technique for detecting a partial short fault position of bypass circuit in the string by observing the change of the surface
temperature of the solar cell with the AC power supply and the IR camera.

1. 1ZC®IZ 3. MRHiEE
KEGEMTE Y 2 — WZIFIANA RRAZ A F— FELF Figure.2 (2K HH[A1# Figure.3 (ZHIERERI-V B —7)

Db) & & Te/ A ANARIEENRFHE T HALTWS. LavL Db ZoR9.72%, Figured L0, (DAL T 5.

AR L7258 mk Shic s 7 22 O 1 i

V. I V. |
wmén&<&wj7x5£¢@mﬁiﬁrbfb | —
F 9 F 7 R E D B fEE O O BR B R | ¢:q§ § 11
TH %%%DE%®%%%%ET@6&t*A4ﬁ Em: ! a
] N\

BRI © 72V IRRE G 40 FE A ) 2 e 1 C & Uik

W72 5 BHIFE RIS D73 D AR TR EE
a2 — VI T & i L 72RO EH- 2 H1E L,
JERESRAT I % 2 & TRV Y RS R E 2 R E T 5 F

e T
T hed |

X
L

BERE Lo THET 5. W

2. /A SARIBEORE| & RS / Abnormal Clusterl NormaICIuster
KEGEBHT Y 2 — /L ST —fKAICIE S DO VN E /

vl L@?ffﬂéﬂjﬁﬂqfﬁiﬁ iz 6D LT/ Ny r— Cellgroup DC Power Supply

vanieboThorM SRITESE SO
T2FE 0 OVNABHI A, RAREES WS L2 D%
T AL LIS, Figure 2. Detection Circuit

Function Generator

- Partial Short Fault
Bypass Circuit R 1

Db
ShortFault >¢=%-
el at

Lord Line

- s
Lord Line __» (Rop=Small & Abnormal Cluster
(Ros=0) 1-V Curve(Rp,=Large)

V2(°°) 12(00) ll(oo)
: ; Rpp = Large Ii(0)
............. TR Vawy ey ha

- N
Cell Cluster Module Cell group

Abnormal Cluster
1-VCurve(Rpp=o)

Lord Line
(Rpp=Large)

KO N\ L)
Rpp = Small SN\ N L
Vaesy Iis (o)=Y
Figure 1. Configuration of PV module p i e Ok V<LK3 .
Rpp = 0
KIFEME Y = — /L ONETER 53 72 5 oMb - L2y (Rpy=w0)
EA®%§%WK5_&%E%kLTﬁwﬁ&EW e = 1o
(23 SR L LT Db Mt ShTng. 22T —Ia[ R
Abnormal Cluster
1T, PR A BN SER IR ERIRREIZ e A = & A 5e ek 1-V Curve(Rp,=Small)  ©:Operating Point
fkﬁiﬁﬁ i 7Z,Db @IE?'J?REFLE}Z SOMMETFTLTCLES Z L Figure 3. I-V Curves of Rpy

B‘JT

1 PREL -BE(ED - B 2 PREL-BE@ED - ERK 3 @ HREL - #8 - X

853



SHTEE BAKRFEIZFEE

Figure.2 DERIZE TN Z FV T Db BSEIE L7225
BN E =, 2035 LA NRABEENIERE 27 T A
X THIVUTETEH B THEI, Figure.3 OREIZTHENE
Loy X Vo)) IR LY T A X REHBFEAT 5. L
LA /X R [E B AN RS b, S FARHEH T D H oy At
b4 LTV D580y, LT 1V I—7 D% 1 LRT
ET 5. D7 OIRE LRI/ S <225 S RO
Oy FEAG KR I e ARG SR & 0 N 2BV IR E <
R0, LV I—7 D 4 RIRTEWE LIREET 508, EH
7 7 A DEEV L0 INE NIy X Vo) KB EHLE

2 — VREIREITRNRED A T I LV BIET D%
@mﬁﬁm%ﬂﬁﬁﬁﬁbomﬂz@ﬂ&ﬁﬂ 74
ZAERRT 5.2 D%, b T 5 2 & TEBEALE & R E
T5.

4. REBAE

KEGBME Y =2 — VTSR 2> BELE
22 1VEE T 4.3A5m KT T0W O D& =HES
:*%%Tm ARBRAIT 572 Rop 12 2Q,4Q,6Q,8Q 0D 4 /"%
— AT CHIE L,Db 23 EE L7\ 5 mIc 400 F0fH
FIEHE BT (R KE:43A) & LRIE L7z, FinL7-
TG TE WAL AS 0.01Hz, T = —7 14—kt 50%& L
B ASA T AT EICE 4 RIRTEET S L 512U
7o 2O, EIE, ELOVH SR T 1 BRI CHE
L7z RO A T % R CEVEMG 1T 5 R0 ks CTHIE L
7.

5. fEF
fiilE LT Rppy=2Q DF
Figure2 {Z/”7".

BRI &2 OREOREZ L%

----- Current(la)[A] Abnormal Cluster[°C]
Normal Cluster[°C]| Normal Cluster3[°C]|
Normal ClusterS[°C] ~ =---- Current(11)[A]

o

=

e i

s

S, B P

g 5 A -/_/

= -

£ e A~

=1 A == 1 N

= PSS 1

= - PSS [

Eo0 =~ 1 i
g o 50 100 150 200 250 300 350 400
s

3

Elapsed Time[s]

Figure 4. Temperature Change and Current
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Figure 5. Divalued image

Table 1.Ratio of red

Rpb Ratio of red [%]
@ | O] @ | @ | ® | 6|6
1.05 | 88.6 | 8.8 | 873 | 845 | 87.6
0.00 | 86.6 | 834 | 842 | 76.0 | 78.0
152 | 86.1 | 80.1 | 833 | 75.1 | 78.8
97.8 99.9 99.9 99.9 99.9 99.9
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