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Floating photovoltaics

FLOATVOLTAICS are PV systems supported by
floating strutures on body of waters



Floating photovoltaics

Land saving

Increased Efficiency (albedo, temperature)
Reduced Evaporation of water

Less dust effect

Impacts Can be
Increased costs (anchoring, O&M) positive!!

Degradation (corrosion, soiling)
Environmental and socioeconomic impacts
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Floating photovoltaics

United Kingdom 1%
Taiwan, China 2%

Korea, Rep. of 6% —]

Other 2%

FIGURE 1.1 Global installed FPV capacity
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Source: World Bank Group, ESMAP and SERIS 2019.



Floating photovoltaics

Choosing the site...
Close to load and to the grid
High solar irradiation and low wind (no freezing water)
Preferrably fresh water
No competition with recreational uses

Avoid natural habitat of preserved species



Floating photovoltaics

Transmission
Lightning protection
system (connected to

metal frames supporting Qentral
modules and grounded) B\ imodiilas inverter (from other arrays)
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Floating photovoltaics
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Relevant decrease in operating temperature >>> increased efficienct

! A & On-shore
@ Off-shore

Weighted Avg Tair (°C)

May Jul Sep

Liu, H., et al (2018) wiley.com/doi/abs/10.1002/pip.3039.



Floating photovoltaics

$/Woc 2020 USD
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Ground Mount PV Floating PV

https://www.nrel.gov/docs/fy220sti/80695.pdf.

O EPC/Developer Profit

@ Developer Overhead

O Contingency

M Sales Tax (ifany)
Shipping/handling

O Permitting, Inspection, Interconnection
O Land Acquisition

O EPC Overhead

O Install Labor & Equipment
@ Electrical BOS

@ Structural BOS

@ Inverter Only

O Module



Floating photovoltaics

_ Dropping from seabirds

may be a O&M challenge
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Floating photovoltaics

Polyethylene hollow cubes
(50cm x 50cm x 40cm)

Stainless steel
struts




Floating photovoltaics

Wind protection solutions




Floating photovoltaics
fiaises BENE BRRn




ooooooOoOoOOOOoOOOOOOOOOOOOoOoOoOoOoOoOoOoOooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOooooooooonoooooooooooooooooooooooon

Floating photovoltaics

Spreader bar

(or D-shackles, perimeter rope)

Chain

Mooring line

Anchor

Source: Adapted from Ciel & Terre International.



Floating photovoltaics

Source: © Seaflex.
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Floating photovoltaics
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Floating photovoltaics

In summary

Floating PV is an emerging market with high
growth potential

Increased system costs may be justified by
higher generation and land savings

Very convenient synergy with hydropower
generation

Environmental impacts are site specific
Lifetime to be tested



