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WHY FLOATING PHOTOVOLTAIC?

A revolutionary technology fated to gain importance worldwide

It may appear repetitive pointing out the

Trees may need to be cut down, or areas

importance of renewable sources of energy

require cleaning, ground digging and soil

for our planet's future. Agreements are

levelling: these are all sources of conflict

constantly made on national, European

for local populations and authorities. In

and

fact, a lot of those territories could be

global

level

for

the

purpose

of

promoting green energies in order to

devoted to agriculture or civil buildings.

replace fossil fuels. We are living through a
transition phase in which environmentally
friendly energy has to show to be a good
competitor to oil and coal power. Two well
known perks of renewable energies are the
absence of fossil fuel and that they don’t
end. On the other hand, a disadvantage is
the visual impact that installations can have
on the surrounding area.

Out

of

this,

the

idea

of

floating

photovoltaic (floating PV, sometimes also
called "floatovoltaic") was born: photovoltaic
solar plants positioned on water surfaces.
This

solution

locations

that

allows
may

us
be

to

focus

on

abandoned

or

landscapes that are irrelevant and remake
them into places of value.

- Picture of a site where HydroSolar is working on a floating power plant -
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In Italy for example, there are surprisingly

In the following pages numerous advantages

many

of floating PV technology are presented. We

freshwater

basins.

Especially

as

leftovers from the mining industry. The

will

cover

topics

from

technical

and

environmental
to logistic and
basins originate
from water
flowing into
a
Una tecnologia
rivoluzionaria
destinata
ad avere
sempre piùconsiderations
rilievo internazionale
legislative evaluations.
vacated mine once the quarry activity has

ended.

Digging

activity

reaches

underground waters that start to fill up the

If 25% of all basins suited for floating PV

mine. Freshwater basins or quarries like

worldwide were used for this technology,

these are located in isolated areas and have

about 2,400 [GW] of this green energy

no tributary or emissary rivers. For this

source could be installed around the world.

reason, the surface is very calm and the
water

level

doesn't

change

significantly

throughout the year.
The technology of floating PV opens up for
site revaluations for very good reasons.
When planning installations, an area that
was abandoned or considered irrelevant
has now assumed importance and value.
Moreover, because of the secluded location
due to the original use of the site, there are
also very few constraints to making new
installations.

- The green power globally installed up to 2018
was less than 2350 [GW] -
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FLOATING PV
STATISTICS

1.500 [MW]

After a slow start in 2007, floating PV has

1.000 [MW]

seen a massive rise in capacity since 2016,
mostly in east Asia. Up to today, global
capacity installed is around 1,314 [GW].
Countries that are most interested in this
technology typically have cities counting a
500 [MW]

very high population density (China, Japan
and South Korea have the largest number of
plants installed). The USA and countries
from north Europe are considering it as a
valid alternative to fossil fuels for the
future: agricultural land is not affected and
and

industrial

areas
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urban

concerned. As mentioned earlier it's a way
to

add

value

where

an

environment

recovery operation would be too expensive.

73%

South Korea & Taiwan
8%

UK & Other
3%

OF THE WORLD'S FLOATING POWER

That's the amount installed in China alone,
and in 2019 equivalent to 960 [MW].

70 MWp
THE BIGGEST FLOATING PLANT

With over 194,000 modules used, it is the
biggest power plant of this type for now. The
overall installed power is 70 [MW] peak. The
area used for this project is the former coal
mine in Huainan (China).

China
73%

Japan
16%
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MORE PRODUCTION
One of the most important perks is the increased energy production.
Solar cells are most efficient when the ambient temperature is close to
25°C.

Manufacturers

indeed

report

product

performance

at

that

temperature. A floating power plant utilizes the cooling effect from the
water beneath the modules. This enables sustained high levels of efficiency
even during hottest months, that could otherwise see decreases of more
than 10%. Compared to a land based solar system at the same site, the
increased energy production in a single year may be larger than 11%. For
the lakes considered (i.e. those with a high amount of solar radiation
through the year) the dampening effect also works in reverse during the
coldest months, having a positive effect on the solar cells.
In addition to a continuous cooling effect on solar panels and on the
electric wires, ventilation also contributes to maintaining low temperatures
on the module's surface. Water surfaces indeed register more wind
presence than land located in the same area, resulting in a higher yield.

CLEANER WATERS
Among the secondary effects of floating power plants we find cleaner
water due to reduced algal growth. Solar rays that would otherwise reach
into the water are intercepted so algae’s ability to grow is limited. There
are two major benefits from this. Bacteria decomposition is reduced and
toxic species of algae are inhibited from releasing toxins. Since both these
activities require oxygen, whose presence is proportional to the blue color
of the waters, a lack of them keeps the basin cleaner and clearer.
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EVAPORATION LIMITATION
The greenhouse effect has spurred people to search for solutions of how to preserve freshwater
and glaciers for a long time, issues that are gaining importance day by day.
Floating plants catch the rays of the sun, keeping the water temperature stable. At the same time
they protect the surface water layer from the flow of air which also causes evaporation. This has
been tried in Spain where a water basin of 4,500 square meters was completely covered using the
same technology. In addition to a greater yield, the estimates say that 25% of the basin's water
capacity could be saved from evaporating. A corresponding 5 million liters of clean water would
be made available for the surrounding farms and fields every year.
Another case in point is an estimation based on a lake in the north of Brazil. In the calculation,
81% of the 500 hectares of the lake’s surface would be covered with floating PV. The estimation
said that 519 mm of water height could be saved from evaporating in one year. Considering the
sizes involved, it would mean serving 50,000 people with water every day.
As can be imagined there is a lot of hidden potential in the application of this technology. If 25%
of water basins around the world were to be used, 74 billion cubic meters of water could be made
available every year. That would increase the volume of freshwater on the mainland by 6,3%.
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COMPATIBILITY WITH HYDROELECTRIC
Hydroelectric power represents the renewable energy most used on global scale with more than
1100 [GW] of capacity installed. Over than 265,700 square km of freshwaters are involved: by
covering just 25% of them with floating technology, more than 4000 [GW] could be installed.
Since hydroelectric works better during rain seasons while photovoltaic during sun ones, they
can work in a complementary way. This would result in a more stable energy production
throughout the whole year. Not only: hydroelectric resource could be used to give a stable
"base" energy while photovoltaic to give a "peak" one during the day. Lastly, reducing
evaporation allows to save more water in the dam, making it less energy-consuming to pump the
water up to the mountain.
Another perk that floating structure gives to the water basin is the reduced temperature
variation thanks to the cover effect on the surface. As a result waters are more steady and
erosion effect is almost cancelled, therefore the walls of the dam are less stressed and water
quality increases. This effect is amplified by the almost absence of ventilation, given by the
blanket effect of the installation, which causes less waves and limits erosion too.
Floatovoltaic represents a way to give a secondary use to the dams increasing the capacity factor
of the hydroelectric plant. In the USA, if 27% of hydroelectric basins suitable for floating pv would
be used for it, 10% of the daily necessary power would be produced by this technology.

Preview of the first floating pv plant on an hydroelectric dam in Italy, made by HydroSolar in Trentino region
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OTHER ADVANTAGES
Floating photovoltaic turns out to have high environmental
compatibility wherever they are installed. This is true regardless
of the primary use of the water itself, no matter if it is for
agriculture, livestock, artificial snow or as a water reservoir for
hydroelectric power, in tourist areas or other places.

Given the flat surface of water and the almost total absence of
obstacles, it is easy to calculate the installable power and the site
energy production. Compared to other types of solar plants,
there

are

no

walls,

trees,

chimneys,

railings

and

other

obstructions that can cause problems during the installation and
working phases. This fact simplifies the installation, lowers the
cost and increases the performance of the power plant.

Solar plants require maintenance. Because water is already
present the ordinary cleaning operation is much easier. The
water usage is calculated to be 0.5 cubic meters per [MW]. For
large plants installed on the ground, that amount of water could
be difficult to transport and involves added costs. Moreover, the
water placement eliminates maintenance operations like cutting
grass and ground cleaning, reducing overall costs.

Security is another issue and an advantage. Floating plants are
isolated and hard to reach from shore, reducing the chance of
unauthorized access and being vandalized. In other words,
floating PV is safer than a land based plant.
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OTHER ADVANTAGES
Due to the water and distance from shore, floating plants turn out to be
safer from fire outbreaks. It is not uncommon that ground systems are
damaged by spreading fires or flames even if they burst in places far away.
Another type of stress is wind and snow. The fluid nature of water allows a
structure on top to redirect external stress directly into the water. This
effect mitigates deformations of solid parts, giving the overall power plant a
longer product life.
For future development, water installations could incorporate sensors for
collecting data on various measurements. For example, solar and water
level tracking systems unique to floating plants, sensors for air quality or
water temperature.

Winches working to adapt the platform to the decreasing water level - HydroSolar prototype in Val di Non, Italy
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HYDROSOLAR

The company and its product

AN INNOVATIVE
START-UP
HydroSolar is an Italian company founded in 2017 and
in less than a year we built our own floating platform
using the advantages presented. Many considerations
have been deeply taken into account in order to make
the product even more competitive, bringing us to
filing a Utility Model patent. All our knowledge has
been poured into the floating PV plants which follow all
regulations

of

the

Italian

and

EU

jurisdictions

regarding safety, electrical fire hazard and installations
on waters. After three years we made some focused
improvements which led to the evolution of the Utility
model into the Industrial Patent.
HydroSolar products are entirely built from recyclable
materials (aluminum, steel, polyethylene, solar panels)
and are eco-friendly (no polluting particles are spread
in the surrounding environment). These materials are
easy to find in every part of the world which means the
platforms can be built everywhere. Moreover, the
“rafts” that make up a plant can be connected in order to
make larger clusters, guaranteeing greater durability.
Since there are a lot of potential scenarios (like snow
and wind or completely calm waters), HydroSolar chose
to develop two types of products, each one designed for
a specific environment.

HYDROSOLAR

THE FLOATING
TECHNOLOGY

SINGLE
PITCH
SOLUTION

Module shading is avoided because a distance
between

panel

sizes.

Therefore, the power installed can vary from
one project to another.
The product is designed to be modular and
replicable. Over large areas it is sufficient and
also easy to couple blocks of kW or MW in
order to reach the desired capacity. Each raft
is connected to its closest neighbour while the
border ones are also attached to the shore with
winches.

is

very

easy maintenance.

has no fixed dimensions so that a single
different

This

grid that functions as a walkway for safe and

three modules each. The main metal structure
host

respected.

production. Between the rows there is a metal

counts 12 modules arranged in four rows with

can

is

important in order to keep a high energy

The floating platform in the picture above

platform

rows

At HydroSolar we have opted for using string
inverters. This means platforms and their
panels are composed in strings with dedicated
inverters installed on each raft. The raft
hosting the inverters is positioned with easy
access in mind.
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The rafts, firmly connected to each other, work as a single platform. In this way every single
panel is easy to reach. The walkways provide stability and safety for operators to clean, and
perform maintenance.
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DOUBLE
PITCH
SOLUTION

This also avoids the wind getting a hold of the
modules because of a flatter shape. Therefore
it's more suited for locations where lot of
wind is present, such as mountain regions.
Like the single pitch solution it uses string
inverters. For every MW installed there is a

This version is less bulky than the single pitch
solution because the modules face both east
and west and avoids the shading problem
completely.
The

double

number of inverters, depending on which
model is used.
Regarding electrical details, direct current
(DC) generated by the solar panels goes into

pitch

solution

should

be

considered when shores are very irregular or
obstacles such as small islands are present.
They have a tighter fit, and the more compact
the rafts are positioned, the better available
space can be optimized.

the dedicated inverter. Then the alternate
current

(AC)

flows

into

the

transforming

station located on shore. From there, the AC is
directed towards the electrical grid.
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In both solutions the rafts are connected and together they constitute a single power plant. In this
case walkways are placed along the north/south direction allowing access to each module. As
always, walkways are studied prior to installation in order to guarantee safety of the operators.
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HOW FLOATING PV PERFORMS IN ITALY

How to quantify increased production in geographical terms?

AN INCREASED PERFORMANCE
The number of papers that prove the
benefits of solar panels placed on
water

is

growing,

and

describes

floating photovoltaic as one of the
most promising technologies in the
future of renewable energy.

Floating
benefits

There

are

cases

where

different

systems are compared. For example,
floating plants could produce at least
11% more energy with respect to an
equivalent

photovoltaic

ground

system. This kind of data matches that
of HydroSolar's own prototype.
The

map

on

photovoltaic

the

left

presenting

performance

in

Italy

may help to convert these benefits
into numbers. High latitudes may be a
disadvantage

for

solar

power

but

thanks to floating technology and the
increased production, a plant in the
north works as if it was deployed in
the centre of Italy (red arrows point
out the difference).
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SOME OF OUR PROJECTS

Overview of some HydroSolar's projects

PIPELINE
HydroSolar is developing projects all
over Italy. To the left, yellow points
represent ongoing projects

(pipeline

sviluppo). Remaining points are projects
that have already been contractualized.

In process of authorization: 57,1 [MW]
In development: 112,9 [MW]
Total: 170 [MW]

A preview of an Hydrosolar floating power plant
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WHO WE ARE

Our goals, our tools

INNOVATION AND EXPERIENCE: A NECESSARY MIX
HydroSolar was founded by three workers who got more than 15 years of experience in the
renewable energies field. We wanted to use our knowledge to develop a new concept of energy
generation in the photovoltaic field. Water basins have a great potential in solar power. That's
why we are interested in freshwater basins used for irrigation, purifying waters, snowmaking,
mining or even dams. They can be given a second use that is energy production, for the owner
and local use or to be sold on the energy market.
Our first floating plant (the prototype mentioned earlier) is made up of 28 photovoltaic modules,
at a total power output of 8,68 kWp. It was installed in December 2018 in lake Braide, close to
Segno di Predaia (Val di Non, Italy). It sits in a basin used for irrigation. This little lake is in fact
located in the middle of the famous apple orchards of Val di Non zone. A local governmental
body, Consorzio di Miglioramento Fondiario Pongaiola, granted the necessary spaces.

Thanks to the performance of its pilot
project, HydroSolar won a round of
seed funding by Trento province. Out
of more than 130 participants only 33
got financing. Hydrosolar was one of
them.
On a national level there are only a few
operators in the field and it can be said
that we are just seeing the dawn of this
promising technology.
Given

all

of

this,

we

are

looking

towards the future not only in Italy but

Hydrosolar prototype in Val di Non

also Europe and the rest of the world.

- By using just 5% of freshwater basins in Italy, 50 [GW] could be installed. In order to
better understand this number, consider that up today with all the photovoltaic
financements of the last 10 years only about 20 [GW] have been installed -
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WHO WE ARE

Our team

SILVANO PINTER

ROBERTO PISANI

MASSIMILIANO BISELLI
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Other staff members
FRANCESCO ROSSI

ELENA LANZI

PROJECT MANAGER

AGRONOMIST

SILVIO LAVORATORI

CLAUDIO BIANCHINI

PROJECT MANAGER

FINANCIAL ADVISOR

PIERFRANCESCO CORSI

MAURO DENTI

PROJECT MANAGER

FINANCIAL ADVISOR
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ENGINEER
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