Floating solar power generation for cleaner water

cusanme ey System operation on Cres-Losinj archipelago
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“The project contributes not only to energy sustainability but
also to water resources’ preservation thanks to the shade
provided by solar panels which will limit evaporation”

T This project is supported by the EU Islands Facility NESOI.
. . NESOI has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N°864266




EU ISLANDS FACILITY

The European Islands Facility NESOI aims to unlock the potential of EU islands to
become the locomotives of European Energy Transition. To do so, NESOI aims to
mobilize more than €100 million of investment in sustainable energy projects to give EU
islands the opportunity to implement energy technologies and innovative approaches,

in a cost-competitive way. NESOI has selected 56 such projects across the European |

Union and provide them with financial resources and technical support.

Floating solar power generation for cleaner water system
operation on Cres-LoSinj archipelago
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DESCRIPTION ‘@ AIM OF THE PROJECT W FUTURE STEPS
Vrana lake, located on the Cres (Bl Floating solar photovoltaic | Installation of the FPV on
island, is the only source of i (FPV) opens new opportunities 0 Vrana lake would be the
fresh water in the Cres-Lo3inj for scaling up solar generating first of that kind in Croatia,
archipelago. j capacity. [ and with successful
implementation of
The project studies the _* It is expected that the energy eco-friendly solutions, it
[ possibility to install floating will be consumed at the would encourage i
solar panels on the lake for self production location, thus implementation of FPV on
I consumption: the electricity relaxing the grid capacity and other locations in Croatia. f
produced would cover the enabling more secure
| consumption of the pumping transmission of energy to the |
station. nearby islands Ilovik, Unije
i and Susak. |
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HOW THE EU ISLANDS FACILITY NESOI
SUPPORTS THE PROJECT

Pre-feasibility study: analysis of possible technological options;
analysis of regulatory, environmental, social, economic and financial
constraints; analysis of available business models and project financing
model options; FPV supplier market analysis; definition of steps for
project implementation and risks

Design study: definition of FPV powerplant (exact location, sizing,
nominal panel voltage, nominal frequency); definition of optimal
technological solution; general definition of conceptual project design

Feasibility study: assumption book; financial modelling; economic
analysis ; impact assessment on energy, social and economy sectors;
assessment of existing procurement options

Grid impact assessment study: existing vs planned electrical grid state,
solution for grid connection, analysis of power flow and safety in
affected zone

Environmental impact assessment study: Definition of the required
environmental permitting procedures

Action plan
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Floating solar power generation for cleaner water system
operation on Cres-LosSinj archipelago - Interview

INTERVIEW WITH

Renato Picinic, Vodoopskrba i odvodnja Cres LoSinj (VIOCL)
-

Q: How was the project initially designed? Why choose this specific technology?

A: ViO, a water pumping company, is considering installing photopanels on Lake Vrana to reduce its electricity
’ consumption. The lake area, which is a large, uncultivated area, is suitable for a 500 kW power plant. The

panels will serve as a shadow, reducing water evaporation and cooling with water temperature. The project was
initiated by ViO's director, who chose the sun's energy for its ability to overcome large amounts of water and
high altitude. The wind, which is either absent or too strong, is also deemed insufficient for the project. The
project aims to make water pumping greener and reduce the need for reversible hydroelectric power plants.

Q: What were the challenges? How does NESOI help overcome them?

A: Legal restrictions pose challenges for a lake in sanitary protection zone, which is used for drinking water. The
water is chlorinated, not purified. To address this, a study was prepared to examine the legal framework and
present it to the ministry. This included a list of activities, a conceptual project, a network connection study,
and an environmental protection study.

Q: How does the project affect the local population? How about local stakeholders and companies involved?

A: Local stakeholders can participate as contractors in the tender process, potentially saving the wider
community by maintaining existing water supply and drainage service prices. The introduction of a technology
owned by VIO could potentially prevent an increase in electricity prices for water supply and drainage services,
as they have previously experienced an increase in electricity costs.

Q: What are your next steps towards clean energy transition, beyond this project?

A: The next steps involve analyzing the environmental protection report and collaborating with external experts
on the project. The Fund for Environmental Protection and Croatian Water is expected to announce a tender for
renewable energy projects. ViO could finance the project using a loan due to savings. Current projects include
installing solar facilities on roofs and considering a turbine to replace the brake chamber on the transport
water supply pipeline system. However, a new tender is needed for this project.

\ Q: Within your views, where could this project be replicated? /

\ A: The project, which could be replicated in any lake, could reduce environmental restrictions and increase /
Q)cial acceptance. It could also be implemented on neighboring Krk, with similar challenges in funding.
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THEIMPACT (1) =t
ON LOCAL COMMUNITY Local communities can leverage the floating PV as a local energy transition
backbone, improve local self-consumption rate and reduce territory CO,

intensity. Considering a floating PV as a local energy backbone makes it

possible to locally improve energy production competitiveness and therefore
@ attract new projects, employment, investments and turn-over.

Social Acceptance

The project will raise awareness of the advantages of floating PV systems to
society through the organization of local workshops. The goal will be that all the
advantages are reflected in an understandable way, in terms of higher efficiency
to achieve environmental standards when managed in collective systems.
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Floating solar power generation for cleaner water system operation on
Cres-LosSinj archipelago - Technical Data

FOCUS ON
FLOATING PHOTOVOLTAIC (FPV) TECHNOLOGY OVERVIEW

A small but growing share of the global capacity comes from a dedicated type of solar
PV installation — those floating on water bodies. Compared to the traditional (rooftop
and ground-mounted) PV market and to other renewable energy applications, FPV is a
relatively young niche, which only started to gain traction in the past decade.

The first recorded FPV projects were built in 2006-2007, with small pilot installations,
mainly for research purposes or for self-consumption in California, Spain, Italy and
Japan. The size of these projects ranged from 10 to 100 kWp. Despite these early
installations, the FPV market only started to take off between 2012 and 2015, mainly
thanks to the entrance in the market of dedicated FPV structure manufacturers. After
2015, a sharp increase in the number and average size of FPV projects was recorded,
especially due to the Top Runner incentive scheme in China, which pushed the global
installed capacity of FPV from less than 100 MW in 2015 to pass the threshold of 1 GW
in 2018.

Typical layout and components of an FPV system

Since then, the interest in FPV and the number and size of FPV projects has grown
globally, with an estimated global installed capacity in April 2022 of more than 3 GWp,
less than 1% of the total PV capacity. The Asia-Pacific region still retains the record for
highest installed capacity, with more than 2.7 GWp installed, with China in the lead,
followed by the European continent with more than 250 MWop, of which more than
200MWp is in the Netherlands.

EXPECTED
LOCAL GRID BENEFITS

-~
( Low voltage values are characteristic for the observed distanced parts of the radial distribution network. Pumps that are used for |

pumping water from Vransko lake are contributing to this issue. Installation of floating PV plant will contribute to the stabilization |
I of voltage levels and ensure that the pumps consume locally produced energy. Distanced islands Ilovik, Susak and Unije depend |
\ on the electricity from LoSinj and Cres, thus the positive impact will be made on these islands as well. |

GHG emissions
Avoided annually

KEY NUMBERS
OF THE PROJECT

Primary Payback time
energy savings
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7/ Other European islands with similar water resources will benefit from solutions\\

demonstrated at the Cres-LoSinj archipelago. The proposed technology will be accepted by
the communities on other islands as it contributes to the energy self-sustainability as well
as water resources preservation. Both of these resources are essential for the overall
development of islands and the proposed technology offers a suitable solution for islands
with their own water resource. There are also extensive opportunities for replication of the
proposed technology on the mainland. The technology can be installed on numerous lakes,
reservoirs or hydropower accumulations with the emphasis on the areas with high solar
irradiance. In these areas, the evaporation effect is the strongest. With the implementation
of the floating PV, the evaporation effect will be reduced while, at the same time, renewable

REPLICABILITY
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\ ~gnergy production will be enhanced. _ _ _ _ _ _ _ _ ___ _____ _ _ 7
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