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Effect of the Reverse Bias Characteristics of a PV Cells on I-V Characteristics of
PV Module with a Cell Lowered the Generating Power
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Abstract

The authors are studying the diagnostic method for a Photovoltaic system. Until now, it has been clarified that the
shape of I-V curve of PV module with a cell lowered the generating power is different from the shape of I-V curve of
normal PV module. In this paper, the I-V curve of PV cell in the reverse bias characteristics was investigated by
utilizing the -V curve of PV module with the cell lowered the generating power. The each I-V curve of the
multicrystal PV cell and single crystal PV cell in the reverse bias characteristics were compared. And the shunt
resistance of each PV cell was calculated from the I-V curve of PV module by the curve fitting method.

As the results, it is clear that the I-V curve of multicrystal PV cell in reverse bias region has the variation, while the

I-V curve of single crystal PV cell is almost similarity.
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Fig.2 The PV moduie connected a bypass diode
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(a) The condition of the PV module at 12:30

4 7 T T T T T T T

J
=,
=
]
=

™ e
--------
=

= PV module
: Irr=0.951[kW/m"]
Tm=27.5[°C]

" = === PV module rotated 180°
1rr=0.957[kW/m?]

Current [A]
ro

)
1]
]
i)
3

)
1
3
1]
L\
1
3

Tm=20.6["C]
O 5 i 5 1 3 i 5 2
0 5 10 15 20 25
Voltage [V]

(b) The I-V curves of PV module

Fig.3 The I-V curves of PV module with shaded cells

and the visual observation
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(b) The single crystal PV module

Fig.4 Schematic diagram of PV module and the position
of the cell lowered the generating power
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Fig.5 The comparison of I-V curves of
multicrystal PV module
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Fig.6 The comparison of I-V curves of
single crystal PV module
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Fig.7 The I-V curve of PV module
considering the reverse bias characteristics
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Table 1 The shunt resistance of cells calculated from the I-V curve

Nomber of cells | Noil | No2 | No3 | No4 | Nos | Nos No.7 | No.8 | No.9 | No.10 | No.11 | No.12

Shunt resistance

80.0 — — 22.0 58.0 9.0 — 11.0 67.0 - - 21.0
Rsh [Q]
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