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Fundamental Study Failure Detection Technology of Solar Cell Module by Cole-Cole Plot
— Effect of Applied Voltage by LCR Meter—
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Since failure detection of solar cells in the field may be influenced by disturbance such as solar intensity fluctuation, shadows of

surrounding buildings, and so on, accuracy of fault detection may be difficult in some cases. In this research, as a method that is not
easily affected by disturbance, it is to establish a technology to create a Cole-Cole plot (CCP) with an LCR meter and to detect a fault

of a solar cell module ( module). For this purpose, modeling of high-precision solar cells is necessary. We investigated how CCP in

various states changes depending on applied voltage as a basic study and report the results in this paper.
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Figure 1. Measuring circuit
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Figure 2. Normal PV module
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Figure 3. Two normal PV module

B 3 ITEBROQODOEMHTHE LR THD. EFO
EVa— /DX TFHEEHOE LIZIES 72 CCP
DEZE L TWANEE 3V~5V DL & ThY i
e 2V CIHHETE RN En3gnd. £, K
DE Y 2 — VOEFEERE T D DITHRPLOMEN 2 % &
725 TV DHHERE BT AV OFE RO & 7o 7.

4 X0 Db LEY =2 —/WIHHS DK E &0
EID, EFOEY 2—/LO L HIZFHE¥Ho CCP
ERDZENDD. EBIT IV~EY TRTOBJET
WETHZENTE, I\ OREX I HIRER T
DT DINGEVRHIEAIRIER Cile-72. CCP DI
Db ZH Y BV ANMREE T M A4 < K 9 72 RCIF A
DT T TORMIZIR > TS, DFEDBALD—D—D
WCRCOEEIZT HHRTNEENTNDZ ENG0D.

W1V A2V X3V {4V 45V
Real part[Q]

Low frequency

high frequency
0

T T T
1000 2000 3000

-500

g

T 1000 -

4

E “

o

£ 1500 - !ga

© *X

E = [} * X
§ 2000 - gg%g}%%f(x
4 N FTLL
£ 2500 -
-

Figure 4. PV module without bypass diode
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Figure 5. Bypass diode only
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