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Effect of high-voltage conductor on the PV
module surface on power generation
characteristics
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Abstract

PV power plants installed in arid lands can generate large amounts of power because of fine

weather. However, sand accumulation on PV modules decreases the generated power in such area. It is

not desirable using water to remove the sand in arid land.
promising method to remove the sand without using water.

voltage conductor is placed very near the PV cells.

Electric field curtain (EFC) is one of a
If EFC is adopted to PV modules, high-
In this paper we report on the effects of high

voltage conductors placed on the PV module surface on the power generation characteristics. It is

shown that high voltage stress at high temperature may degrade the power generation performance.
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Table 1 Specifications of PV module in standard condition

Rated maximum output 15W

Rated open circuit voltage 212V
Rated short-circuit current 0.96 A
Output voltage at maximum | {74V
power operating point

Output current at maximum | (.87 A
power operating point

Rated mass 2.0 kg
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Fig.1 EFC electrodes on PCB for high-voltage stress test

experiments
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Fig.2 Voltage application sequence of EFC electrodes
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(a) Appearance of high-voltage stress test at room tempe-

rature

DC power supply

EFC Electrode
PV module

(b) Schematic of high voltage-tress test at room temperature

Fig.3 Experimental apparatus for high-voltage stress test under
room temperature
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(a) Thermostatic box mode of styrofoam

(b) PV module and EFC electrode installed in the thermo-

static box
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(c) Schematic of high-voltage stress test under high temperature
condition

Fig.4 Experimental apparatus for high-voltage stress test under
high temperature condition
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Fig.5 Temperature change inside the insulation box

Fig.6 Tracking of discharge between electrodes on PCB

)

Fig.7 Electrode after removing the short-circuited part
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Fig.8 I-V characteristics of modules after 730 hour high-
voltage stress test

18 =
16
14 3
g2 %
= [
; 10 @ Control 2;.
z 8 High voltape stress test :t..
CE 6 P at room temperature 1.
// High voltape stress test b
4 - f}/’ athigh temperature ’;’
9 P No high voltage stress =
P athigh temperature e
o 4
0 5 10 15 20

Voltage[V]

Fig.9 P-V characteristics of modules after 730 hour high-
voltage stress testing
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(a) Control (d) High voltage stress test at room temperature for 730 hours

(e) High voltage stress test at high temperature (80°C) for 730
hours

(b) High voltage stress test at room temperature for 500

hours

(f) No voltage stress test at high temperature (80°C) for 730
hours

(c) High voltage stress test at high temperature (80°C) for
500 hours

Fig. 10 EL image of PV module

Vol46. No.5 - 83 - Kb T AV F —



100
98
96
94
92
90
88

86 @ Using EFC at high temperature

~de— Normal

84 Predicted value for the case of
82 ) using EFC at high temperature

80

Power generation performance (%)

0 5 10 15 20
Time (year)

Fig.11 Degradation of power generation performance of

single crystal silicon PV

(Source of Normal data is quoted from Ref. 8)
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