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The Technique of Installing Floating Photovoltaic Systems
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Abstract In October 2011, a commercialized 100kW class floating photovoltaic system positive plant was
installed at Hapcheon dam a multi-purpose reservoir the first time ever in the nation. Floating photovoltaic
system differs in water float, mooring device and underwater cable process from land photovoltaic system. As
for land and building photovoltaic power generation equipments, many installation cases and skilled experiences
are available, and thus installation is not difficult. However, commercial power generation floating photovoltaic
system, which is attempted for the first time in the nation, requires to be designed and installed through a
series of processes like technical review and verification of data by process in comparison with similar cases.
The structure of floating photovoltaic system, an equipment for float photovoltaic module and other electrical
equipment, is required to withstand weather environments like wind or typhoon etc and yet not affect water
quality negatively, and for implementation of this system, construction efficiency and economy etc should be
considered comprehensively. In this paper, the techniques of installing floating photovoltaic structure, mooring
device, underwater cable, electrical equipment and remote monitoring control system are explained. The 100kW
floating PV system is operating with 15% average capacity factor
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[Fig. 1] Concept of Floating PV System
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[Fig. 2] Design of 100kW Floating PV System
(a) Design and concept map
(b) Front and side view
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[Fig. 3] Steel structure assembly and launch into water
(a) Horizontal and vertical beam assembly
(b) Foothold assembly
(c) Buoyancy structure assembly
(d) Launch into water
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[Fig. 4] Bringing in FRP structure
(a) Bringing in material and unloading
(b) Unloading buoyancy structure
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[Fig. 5] FRP structure assembly
(a) Structure assembly (b) Foothold assembly
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[Fig. 6] FRP structure refloat and launch into water
(a) FRP structure refloat (b) Launch into water
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[Fig. 7] Aluminum structure assembly
(a) Structure bolt assembly
(b) Structure assembly
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[Fig. 8] Aluminum structure launch into water
(a) Structure bolt assembly
(b) Launch into water
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[Fig. 8] Hinge connection between unit structure
(a) Same gap between structures
(b) Different gap between structures

[Table 1] Difference calculation table by structure

Catego Buoyancy | Height above water| Weight of
gory structure surface(mm) structure(ton)
20m/s ®800 264 11.72
Steel
30my/s D800 334 13.57
20m/s D600 284 5.966
FRP
30m/s D600 252 6.91
Aluminum | 20m/s d700 304 8.99

[Fig. 9] Catenary cable mooring method
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[Fig. 10] Mooring device composition
(a) Anchor (b) Mooring Rope
(c) Weight pendulum

4450



3.2.1 & x|

se AR 9 A% 9 S¢E@me] 25
S8 AskE 91x0] HBHs] FEA|TI= Aol Fasitt.
wpeba] B4 2AME A 8 913]0] GPS HEZES Bl
sl GPSHH|E Aldbo] AA|3 & FET A2 Ak
olgsiel A we Eslsls WHoE AZsd. 4
2 wro) AR 597} W Aol A AREge

FF AYL o) AREIO
sheict.

o1& go} HHE A

3.22 ARRE A

a4 29 @ A4 $RE F F2AS 24 4
% Fof Y Bl A1) ol gl 2 A
BrboIA SAelesg e o] 912 714@00m) ]
Foto] QHEPAIZTE ABHHE GPSE ol gsto] 72

E HASL AR Al%—s}fﬂtﬂ AR st 4d @
o] 71
y .

@ (®) ©
[Fig. 11] Mooring device construction
(a) catenary cable connection (b) connection
of catenary cable to structure (c) Mooring
maintaining southward direction
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[Fig. 12] Connection of weight pendulum
(a) Catenary cable recovery (b) Connection of
weight pendulum (c) Drop weight pendulum
into water
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[Fig. 13] Install subsidiary buoyancy structure
(a) Bending of basic frame (b) Improvement
after installment of subsidiary buoyancy structure
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[Fig. 14] Size of subsidiary buoyancy structure constructed
in electric room
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[Fig. 15] Construction of electric room
(a) Newly constructed electric room (3m
expansion) (b) Layout of electric room interior
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Fig. 17&

[Fig. 16] Laying of overland portion of underwater cable
(a) Pipe routing in available underground area
(b) Submersion section in case of rise of water

level

[Fig. 171 Construction of underwater cable
(a) Cable installment using winch
(b) Underwater cable installment
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[Table 2] Piping, wiring status

#of | | Size of |Hecticity |Overland| V"%V
Summary | . . | Piping . . ater
circuit cable capacity | portion .
portion
Steel Unit| 1 70mi><2C | 45.6kW
150
AL Unit 1 25mrx2C | 8.1kW
FRP Unit| 1 70m<2C | 45.6kw | 200m | 400m
150
Control 25mx2C | SkW
Power

Table 29} ZHo] ELP AMT @150 288 AlZalgo
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[Fig. 18] Construction of underwater cable pipe
(a) Laying of ELP conduit
(b) Installment of water cable
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[Fig. 19] Map of remote surveillance system
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