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Fault Detection Technology of Photovoltaic Module by Impedance Measurement
—The Effect of the Number of Bypass Circuit Faults on the Cole-Cole Plot—
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*Yuki Matsumoto?, Shogo Nishikawa?

Abstract: While solar cell modules are said to be maintenance-free, there are failure cases such as open or short of bypass circuit.
Measurement of the surface temperature with an infrared camera is effective method to detect fault position, but in order to measure
accurately, solar radiation intensity of 500W / m? or more is required. In order to increase the work performance in the field, it is
necessary to develop a fault detection technology that is as independent as possible from the solar radiation intensity, and this is the
purpose of this study.Therefore, in this study, we shielded the PV module from light, to simulate rainy day or night, and then the fault
cell is detected by comparing the Cole-Cole plot between normal condition and fault condition. In this paper, we describe the effect of
the number of bypass circuit fault on the Cole-Cole plot when four modules are connected in series.
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Figure 1. Measuring circuit
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Figure 2. Cole-Cole plot of a cell
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Figure 3. Equivalent Circuit of PV module
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Figure 4. Cole-Cole plot of PV module(open)
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Figure 5. Cole-Cole plot of PV module(short)

6. &

H T O5R SITKAF L 22 W idER 55 & LT, LCR
A—=REHNTI FIAXBLONLVEEKRDa— L a—
ey MERE L. ZOREE, BABKRTHIET
HE, IFHEEMERHNE. 202 LD, BVEKZ
RC W BRI - RN S D LWV 2 5.

— 557 T AZDRNEND, /A 73 A[B]FE O B E
DI LY, BIBREOA v B — 2 v X EFKEL Y
RKEL Y, ZOWEIXITIINTOEINHD Z E03bh
ofc. FlZOBRAEL L EAIIIWSNESRE S iz Db (12
Lot blEZXOND. WRITEKRFOAL L E—F A
FEFR LV /NS R 2 L8NS, ZHUTIER
LRRERED 7 T A2 DI DE NN G B TH S,

AKFGI S R O FEEE A 72— 3 —
2y NORKNWNENICHELE 525 2 e bhole. &
%1% Db O L D a—a— Ty NOELD
JFIRIZDWT, HEOBLEZRET S L TEHIC
FELSBETL T &E 20,

7. ZEIK

[1] TR E S AT LOTEY S OREAEFEIC
BT 2041 RT7A4 o0 TomEE], P22, JET, ¥
% 28 4 7 A

922



