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A Study on the Analysis of the Output Characteristics of the Floating
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Abdract: In this paper, the effects of environmental variables on the output of the floating photovoltaic water
systems, which were installed at the Hapcheon dam in South Korea, were investigated, and the correlations between
them were anayzed. The system output was linearly proportional to the solar radiation or irradiance. The output
was large in spring and autumn because of high irradiance, but low in the summer when the solar module
temperature was high. The influence of the module temperature on the system output was limited in the summer,
during which the module temperature change affected the system output more than the change of the irradiance did.
In addition, in winter and summer, the module temperature tended to decrease with increasing windspeed, but
windspeed did not affect module temperature significantly in the spring and autumn. On the other hand, in winter
and spring, the irradiance decreased as the windspeed increased because of movement (or circulation) of the
photovoltaic modules.

Keywords: Floating photovoltaic system, Solar cell module, Output characteristics, Renewable energy, Environmental
variables
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Fig. 1. Floating photovoltaic (PV) system of 100 kW installed
a Hapcheon dam in 2011.
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Table 1. Specification of solar cell module for the floating PV
system.

Specification Vaue
Maximum output power 240 W
Open-circuit voltage 379V
Maximum operation voltage 298 V
Short-circuit current 861 A
Maximum operation current 818 A
Efficiency 14.89%
Dimension(LxWxT) 1,648x981x40 mm
Weight 22,5 kg

Table 2. Specification of the floating PV system installed at
Hapcheon dam.

Specification Vaue

Facility capacity 99.3 kW

Number of PV module 414 EA (240 W)

Installation angle of PV

33° south direction (fixed)
module

Number of PV array 2 arrays. 19 (series) and 10 (paralel)

1 array: 17 (series) and 2 (parallel)

Inverter capacity 2 EA of 50 kw
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Fig. 2. Average irradiance and output power of the floating
PV system ingtalled a Hapcheon-dam. The data were measured
during the period of the year 2013.
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Fig. 3. Correlation between irradiance and output power of
the floating PV system instaled at Hapcheon-dam. The data
were measured during the period of the year 2013-2015, and
the range of PV module temperature was about 25~ 26°C.
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Fig. 4. Average PV module temperature and output power of
the floating PV system installed at Hapcheon-dam. The data
were measured during the period of the year 2013.
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Fig. 5. Photo voltage-current characteristics of solar cells measured
at different temperatures [9].
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Fig. 6. Correlation between irradiance and PV module
temperature of the floating PV system installed at Hapcheon-
dam. The data were measured from January to March in 2013.
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Fig. 7. Correlaion between PV module temperature and output
power of the floating PV system a the given irradiance
(590~610 W/m?). The data were measured during the period
of the year 2013~2015.
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Fig. 8. Average PV module temperature and wind speed of
the floating PV system installed at Hapcheon-dam. The data
were measured during the period of the year 2013.
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Fig. 9. Correlation between PV module temperature and wind
speed of the floating PV system at the given irradiance
(550~600 W/m?) and for given duration: (a) from Dec. to
Feb., (b) from Jun. to Aug. The data were measured during
the period of the year 2013~2015.
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Fig. 10. Correlation between irradiance and wind speed of the
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Mar. to May. The data were measured during the period of
the year 2013~2015.
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