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A Case Study on Faults / Failures in PV systems (2)
— Faults/Failures Occurring in PV Systems Installed at AIST —
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Kazuhiko KATO

Abstract

This paper discusses a demonstrative research for faults/failures in forty gird-connected residential PV systems
installed at AIST. A periodic inspection of PV module surface temperature by using an IR camera showed
0 increase in PV modules with distinctive irregular temperature distribution. Both detection of disconnected

current path of the PV modules with a wired route tracing device and indoor measurements of I-V characteristic

curves for them suggested serious deterioration in the quality of connection between PV cells and

interconnecters. These faults/failures of PV modules may not be found according to the existing guidelines of

PV system maintenance that PV industries recommend. From a viewpoint of the consumer protection, practical

means and institution for PV system maintenance must be provided.
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Fig.1: PV systems discussed in this paper
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Table 1: Configuration of the PV System discussed in this paper

Ttems Description
Operation Start April 2004
PV Module Sharp ND-150AM (poly-Si)
P, 150W
Ve 20.5V
. 7.32A
Voe 254V
Isc 8.09A
PV Array
Strings 9 series x 3 parallel (=27modules)
Orientation 25° west from the south
Inclination 15° from the level facing the south
Rated power output ~ 4.05kW
Power Conditioner Sharp JH-M303 (string PC)
Pour 4.0kW
Viy DC200V
Vour AC202V
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(d) Position of hot spot cell

(¢) IR image of Condition ‘Z’

Fig.2: IR images of PV module surface temperature
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Table 2: Transitions of surface temperature condition for 34 PV modules
‘06 ‘07 ‘08 ‘09

#01
#02
#03
#04
#05
#06
#07
#08
#09
#10
#11
#12
#13
#14
#15
#16
#17
#18
#19
#20
#21
#22
#23
#24
#25
#26
#27
#28
#29 -
#30 -
#31 - -
#32 - - -
#33 - - - - -
#34 - - - - - -
Total 25 27 29 30 32 33
X 2 3 2 3 3 3 3
Y 20 19 21 21 23 22 21
Z 3 5 6 6 6 8 10
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(a) PV module #01 (condition “X")

(b) PV module #10 (condition “Y”)

(c) PV module #26 (condition ‘Z’)

Fig.3: Detection results for the three PV modules with the Wired Route Tracing Device (frontside view)

(O: signal detected, ©: signal detected strongly, X : no signal detected)
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Fig4: Measured I-V characteristic curves for PV module #01

Table 3: Measured characteristic parameters for PV module #01
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Fig.6: Measured I-V characteristic curves for PV module #26

Table 5: Measured characteristic parameters for PV module #26

P Voc Isc Vem  Ipm FF
W] ™ [A] Vi [A] B

Pm VOC ISC me Ipm FF
N

Nominal 150 254 809 205 732 0.73
Rated 15654 2559 871 1989 787 0.70
Measurement

Normal 11751 2551 761 1814 648 06l
Pressed 12054 2549 760 1929 671 0.67

Nominal 150 254 809 205 732 073
Rated 15817 2601 862 2015 785 071
Measurement

Normal 06 2142 748 1209 679 051

Pressed 109.87 2550 749 1751 628 057
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Fig.5: Measured IV characteristic curves for PV module #10

Table 4: Measured characteristic parameters for PV module #10

Pm VOC ISC VPm IPm FF
Wl v [Al v o

Nominal 150 254 809 205 732 073
Rated 15552 2577 856 2026 768 071
Measurement

Normal 9821 2554 740 1635 601 052

Pressed 12036 2553 741 1946 665 068
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Fig.7: Assumed deterioration steps
of the PV modules discussed in this paper (front side view)
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Fig.8: Photo and IR images of a PV module installed

on a residential PV system in Shizuoka prefecture
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Fig.9: Outdoor measurement results of the PV module
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