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Abstract : PV module is conventionally connected in series with some solar cell to adjust the output of module. Some
bypass diodes in module are installed to prevent module from hot spot and mismatch power loss. However, bypass
diode in module exposed outdoor is easily damaged by surge voltage. In this paper, we study the thermal and
electrical characteristics change of module with damaged bypass diode to easily find module with damaged bypass
diode in photovoltaic system consisting of many modules. Firstly, the temperature change of bypass diode is measured
according to forward and reverse bias current flowing through bypass diode. The maximum surface temperature of
damaged bypass diode applied reverse bias is higher than that of normal bypass diode despite flowing equal current.
Also, the output change of module with and without damaged bypass diode is observed. The output of module with
damaged bypass diode is proportionally reduced by the total number of connected solar cells per one bypass diode.
Lastly, the distribution temperature of module with damaged bypass diode is confirmed by IR camera. Temperature
of all solar cells connected with damaged bypass diode rises and even hot spot of some solar cells is observed. We
confirm that damaged bypass diodes in module lead to power drop of module, temperature rise of module and
temperature rise of bypass diode. Those results are used to find module with a damaged bypass diode in system.

Key Words : PV module, Damaged bypass diode, Heating, Power loss
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Fig. 2 Three types of diodes used to experiment

Table 1 Bypass diode data sheet

A type | B type | C type
Norminal Current 20A 25A 12A
Forward Voltage
(Norminal Current) 0.59V 0.5V 0.68V
. < < <
Junction Temperatre _0200 —02 00 _02 00
C C C
Peak Forward Surge
Current(50/60Hz 2030A | 2030A | RY3DA
sine-wave)
10 + —-— Norr:'ial bypa’ss diode ' ' ' ' b
s bypass diode ]
= ] / ]
5 / :
M S T A T T To
(a) A-type
] [Ny e | 1
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5 ] 3
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= 2] ]
3 ] ]
S R R 3 o
(c) C-type

Fig. 3 I-V curves of normal and damaged bypass diode
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Fig. 8 PV module installed in outdoor
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