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Abstract

Renewable energy is major agenda to reduce the Carbon Emissions the world. Photovoltaic
energy has high potential to achieve the goal. One of issue in Photovoltaic is increase the power
density, in which, bifacial module is took account. Bifacial modules have the optical advantage
of greater light collection compared to mono-facial modules. Therefore, bifacial photovoltaic
technology has been receiving increasing interest because it promises a higher performance
yield and lower levelized cost of energy than mono-facial photovoltaic (PV) technology.
Herein, the effect of the bifacial module was compared with that of the monofacial module of a
floating photovoltaic located in the valley of a reservoir near a Dam in South Korea. The system
consisted of a mono-facial module, bifacial modules, a micro-inverter for checking the power of
each module, and insolation for measuring the irradiation and reflection of water. Consequently,
the bifacial gain with power generation of the bifacial PV was 4% ~ 5% and the performance
ratio was 3.8% ~ 4%. The bifacial gain with only water reflection was maximum 2.74%.

Keywords: 5~ Bl 3 (Floating PV), A2 o] X](Renewable energy), FHF 2= (Bifacial
module), =HEFFAK Water albedo)
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LCOE : Levelize Cost of Energy

FPV  : Floating Photovoltaic

PR : Performance ratio
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Fig. 1 Floating PV location (a) and Test layout (b) for test Floating bifacial PV

Table 1 Test component for verifying floating bifacial PV

Item Reference Test
Module type | !ﬂ I
Monofacial Bifacial
Quantities 1 pcs 3 pcs
Power 445 W
Inverter 4pcs (500W * 4)
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Fig. 2 Front Irradiance (a), Rear irradiance (b) and Albedo of water of Chungpung reservoir in Chungju

Table 2 The value of Front irradiance, rear irradiance and Albedo (10:00 ~ 15:00) according to with month

Itime February = March April May June July August  September October
Frontimadiance g0 5966 2725 3110 3316 4112 4115 4183 3694
(Wh/m)

Rear irradiance

(Wh/mz) 14.7 18.3 18.5 22.5 22.8 30.8 253 229 20.7
Avg. Albedo

4.6 4.79 09 09 4.89 4.19 4.3 4.09 4.49
(10:00 ~ 15:00) 6% % 50%  50% 8% % 3% 0% %
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Fig. 3 Power variation during a day (a) and power generation and bifacial gain (b) of monofacial and bifacial PV
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Fig. 4 Performance ratio of monofacial and bifacial module and bifacial gain depending on the month

Table 3 Performance ratio of monofacial and bifacial module and bifacial gain according to with month

Item February =~ March April May June July August  September October
Monofacial PR 81.5 814 79.8 79.5 63.9 63.8 68.6 66.5 68.5
Bifacial PR 85.3 85.2 83.7 83.4 77.8 67.6 72.6 70.2 723
Bifacial gain 3.9 3.8 3.9 3.9 13.8 3.8 4.0 3.7 3.8
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Fig. 5 Schematic of bifacial gain that internal reflection and water reflection
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Fig. 6 Consisting of internal reflection and water reflection depending on the time of day

Table 4 The value of bifacial gain of total (internal R + water R) and water reflection only from Feb. to Oct.

Bifacial gain February =~ March April May June July August  September  October
Case 1
(Internal R + Water R) 3.72~6.24 4.10~5.90 2.75~6.23 3.53 ~6.55 4.34 ~9.56 2.09 ~6.81 1.86 ~7.51 4.25~6.43 2.34 ~6.56
Case 2
(Water R) ~1.39 ~1.05 1.39 ~2.51 ~3.79 ~2.74 ~2.57 ~1.95 ~1.19
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