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A Feasibility Study on Detecting Fault and Failure in Crystalline-Si PV Module
with Wired Route Tracing Device
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Abstract

In this paper the availability to detect faults/failures of crystalline-silicon PV modules with wired route tracing

device (WRTD) is discussed. The WRTD is inexpensive and popular in the field of electrical engineering, but

no one has an interest in its potential for faults/failure detection of PV module in the field. Preliminary

experiments applying it to one PV module and one PV module string showed promising results that it could

trace circuits inside the PV module and that both irradiance and partial shade on the PV module had no

influence on its measurement. For actual PV systems in operation, the WRTD measurement suggested

possibility of the existence of dead lines in several PV modules, and both I-V characteristic curve measurement

and infrared camera observation strongly supported the WRTD measurement results.
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Fig.1 Wired Route Tracing Device
(WRTD) used in this study
(left: transmitter, right: receiver)
Table 1 Major specification of the wired route tracing device
used in this study (Togami Electric Mfg. Co. Ltd., TLC-C)

Transmitter TLC-C-T
Working voltage range | 12-528V, AC350/60Hz and DC
Signal frequency S5kHz
Signal current 200mA
Signal cycle 500msec
Receiver TLC-C-R
Method Magnetic flux detection
by signal current
Detection frequency SkHz
Output 10-step indication by LEDs,
intermittent sound of buzzer
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Fig.2 Experimental set-up for applying WRTD to one PV module
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Fig.3 Time trends in irradiance and WRTD indicator level

(condition: one PV module, receiver set below back side, no shade)
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Fig.6 Time trends in irradiance and WRTD indicator level

(condition: PV module string, receiver set on front side, no shade)
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Fig.7 Observed IR camera images (left) and measured I-V curve characteristic curves (right)

of three PV modules with failure installed on AIST
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Fig.12 Some observed facts of a PV module installed in Sayama-city
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