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ABSTRACT In Floating PV (Photovoltaic) systems, PV modules are installed on water by utilizing the surface of idle water such as a
reservoir and multipurpose dam. A floating PV system, therefore, has the advantage of efficiency in national land use and improved
energy yield owing to cooling effect compared to on-land PV systems. Owing to the limitation of installation environment for a floating
PV system, the system, however, has the disadvantage of an increase in transmission distance of DC (Direct current) cables. A longer
transmission distance of a DC cable results in greater power loss due to a voltage drop. This leads to a decline in economic feasibility for
the floating PV system. In this paper, the economic analysis for 10 floating PV systems installed in a reservoir has been conducted in
terms of a change in annual power sales according to the variation of transmission losses depending on the factors affecting the voltage
drop, such as transmission distance, cross-section area of underwater cable, the presence of joint box, and PV capacity.

Key words Floating PV(5=A- e 9831, Voltage drop( ¢ 743}, Cable loss(#] ©] & £=41), Location of PV inverter($1 ¥ B €] 2])

Nomenclature 7 :current, A
.. . A : cross-section area, mm’
L: transmission distance, m

e : voltage drop, V

VvV :voltage, V
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: weight factor

: savings, W

: cost for ground, W
: number of lines, ea

: appraised value of land, W/m®

n Q =2 Q » &

2
: area of land, m

Subscript

: direct current

: alternative current

: global tilted insolation

: system marginal price

: renewable energy certificate

: renewable energy portfolio standard

: underwater
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Table 1. Floating PV systems used in estimation on Voltage

drop
. ) Capacity | Transmission
Location Province (kW) distance (m)
1 Ha—Cho§n Chungnam 2016 150
Reservoir Yesan
O—Ch: Chungbuk
2 ane e 2,506.48 780
Reservoir Cheongwon
3 Chung—Chgoen Chungnam 9.007.36 400
Reservoir Boryeong
Myeok— i
g | Myeok=Woo | Gyeonggl |, oor 200
Reservoir Hwaseong
Un—Am Gyeongbuk
5 954,72 240
Reservoir Yecheon ’
6 BonngaTn Gyeongnam 499,29 15
Reservoir Changnyeong
Ga—San Gyeongnam
7 2,007.36 380
Reservoir Milyang o
8 Dal —Seorhlg Jeonnam 210 130
Reservoir Jangseong
Myeong—Gwan | Gyeongnam
9 1,211,76 400
Reservoir Haman T
Geum—J J
10| CEUmTICOR [ JEOMRAM g 53 gy 265
Reservoir Hwasoon

51 Sk F5tes Hlojglct. of
gl ASIELS 45 4] 411 05 IS sk e
o o P A0k ) B, A B
o

Fig. 1. The plot plan of electric facility for floating PV system
in reservoir at Gil-Jeong reservoir
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Fig. 2. Electrical design diagram for floating PV system
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Table 3. The unit costs for the underwater cables according
to cross—section area

Cross—section area (mm?) Unit price (W/m)
50 20,680
70 27,140
95 36,010
120 45,100
150 54,150
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