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Floating Solar Photovoltaics
Introduction

Figure 1: 2007- 2018 Global PV Installation Capacity
Source : SERIS

Rooftop solar photovoltaics and ground mounted photovoltaic systems
were world widely deployed until the innovative solution of floating solar PV systems
aroused to save space on land. In countries suffering from land scarcity and high
population densities, floating solar photovoltaics (FSP or FPV) open up new opportunities
to increase their solar power generation mix. The principals of floating solar photovoltaic
systems are very similar to traditional PV systems except for a major difference in which
PV arrays are mounted on floating platforms instead of rooftops or land-based areas.
The floatovoltaics innovative approach makes it feasible to place floating
panels on water bodies such as lakes, lagoons, ponds, dams, reservoirs, canals and the
sea. However, floating PV “is still a young industry with many new players entering the
market and therefore the learning curve will be very steep” said Celine Paton, Senior
Financial Analyst at Solar Energy Research Institute of Singapore (SERIS). As shown in
Figure 1, major installations of floating PV systems started almost only 2 years ago which
means further research and development will have significant impacts especially on
costs.
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Floating Solar Photovoltaics
Overview of a Floating Solar PV Concept
Floating solar PV components generally include PV modules, pontoon
floats/rafts/hydro-elastic membranes, anchoring and mooring systems, cables, inverters and
balance of system components (BOS). The pontoon floats/rafts/hydro-elastic membranes are
what make floating PV systems unique. They are designed specifically to provide self-buoyant
bodies for PV panels to be directly affixed at tilted angles. “Latitude, tilt and performance are
closely interrelated. For floating installations to be stable and maintain proper structural integrity,
certain tilt angles should not be exceeded. Based on the projects we have seen so far going for
tilts greater than 10 degrees increases largely the costs associated with the structure itself and
associated components, like ties, ballasts, tensioners, cables and others, which make the projects
drift away from competitiveness” explained Markus Straslicka, Renewable Energies Manager
from Tetra Tech.
Like every solar photovoltaic system, floating solar photovoltaic systems have
their direct current (DC) generated by PV panels and converted into alternating current (AC)
power by inverters. Inverters can be placed on land for systems built close to shore or on specially
designed floats as seen is Figure 2. The floating structures are held in place by anchoring and
mooning systems designed according to the location, depth of water, geotechnical parameters
and reservoir bed profile of the floating PV system. This design is expected to ensure the stability
of the plant for more than 25 years.

Figure 2 Typical Larg-Scale Floating PV System and its Key Components
Source : SERIS
M

Empowering

ﺟﻤﻌﻴﺔ اﻟﺸﺮق اﻻوﺳﻂ ﻟﺼﻨﺎﻋﺎت اﻟﻄﺎﻗﺔ اﻟﺸﻤﺴﻴﺔ

Middle East Solar Industry Association
Solar

across

the

Middle

East

Floating Solar Photovoltaics
Why
Solar Panels
are on
theaRise?
Howfloating
can utilities
benefit
from
digital strategy?

THE INNOVATIVE APPROACH OF
FLOATOVOLTAICS ENSURES A VARIETY OF

ADVANTAGES INCLUDING:

Source : Japan 8.9 MW FPV Project, DNVGL

• Provision of an innovative solution for
• Significant potential to have synergies
densely populated countries with limited
with hydropower stations; operating
resources suffering from land scarcity.
floating PV with hydropower stations
would improve power generation due to
• Zero costs associated with the
implementation of floating PV in terms of the existing grid infrastructure,
synchronized operation during day/night
land acquisition, preparation and civil
time and balancing generation patterns in
works.
high seasonality areas
• Increase of the annual yield of PV
modules due to the evaporative cooling • Reduction of algae growth, specially algae
bloom events, because of less sunlight
effect from the water that results to
passing through the water body
lower operating module temperatures.
Early floating PV projects showed
• Reduction of water evaporation
improvements up to 25% compared to
particularly in areas of interest where
land -based PV systems.
reservoirs for fresh water supply and
irrigation are located
• Floating PV systems are less prone to
shading due to open environment
locations related to water bodies
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Floating Solar Photovoltaics
Global Perspective for FPV
As of the end of September 2018, World Bank’s report, “Where Sun Meets
Water”, stated that the global installed floating solar capacity reached approximately 1.1 GW.
World Bank specialists outlined a conservative scenario for the potential growth of floating
solar. It is predicted that there is a global potential of installing 400 GW of FPV. 101 GW, 126
GW and 20 GW would be installed in Africa, North America and Europe, respectively. On the
other hand, the Middle East and Asia have a potential of installing 116 GW and 36 GW and 5
GW would be in South America and Australia respectively.

US, California
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Floating Solar Photovoltaics
Floating PV Initiatives in the MENA Region

There is a considerable interest within
the MENA region to implement floating solar. So far,
two countries have looked into floating solar including
the UAE. In June of this year, Dubai Electricity and
Water Authority (DEWA) has issued a request for
proposal (RFP) appointing consultants to study, develop

TWO
MENA COUNTRIES
LOOKED INTO

FLOATING PV

and construct floating solar photovoltaic plants in the
Arabian Gulf. The consultancy services require a feasibility study, technical requirements for
FPV, environmental impact assessment report, safety plans, system performance and many
other necessary studies like studies on setting up electrical transmissions. Furthermore, DEWA
is currently studying the installation of a floating solar PV system on the municipality’s deep
tunnel rainwater drainage lakes – a project which is 50% complete-. The floating solar station
is expected to float on artificial lakes near Al Maktoum International Airport “so that the lakes
receive rainwater and surface water from neighboring areas to be stored and then discharged
to the deep tunnel” said Dawoud Al Hajiri, director general of Dubai Municipality.
Earlier in 2018, another Middle Eastern, undisclosed country, evaluated the respective floating
PV market and a conceptual design of a floating plant by DNVGL was submitted.
Further to the above, in the UAE, Masdar is currently bidding on a large-scale utility size
floating PV project that is located in South East Asia. Dr. Samir Abu Zaid, Masdar is precising
that “The project is expected to complement an existing hydro-plant that emphasizes on the
significant benefit of having synergies between floating PVs and hydro-plants”.
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Floating Solar Photovoltaics
Challenges for MENA Region
“In this part of the world [MENA region], there is no hesitance in finding a way to
implement new technologies such as floating solar PV systems even if it is at extreme
environmental conditions” Michalis Papageorgiou, Senior Solar Engineer at DNVGL. Even
though floating PV systems are similar in assemblance, construction, operation and
maintenance, it is a fact that each floating solar project is designed and evaluated on a case-bycase basis. Floating solar PV systems come with several advantages but also with several
challenges regarding their deployment. “The key drivers of floating solar PV systems are
distinguished in generic and specific. Understanding each driver, we can identify their
respective challenges, hence

evaluate the case-by-case assessment basis that takes into

consideration the different policies and regulations, economic conditions, different
technologies, technical constraints, environmental conditions and social aspects in each
country and region. As a result, every country and each project site bring on the table different
design considerations.”- Michalis Papageorgiou, Senior Solar Engineer at DNVGL.

Source : China- Anhui 40 MW FPV Project, DNVGL
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Floating Solar Photovoltaics
Challenges for MENA Region

The uncertainties of whether or not the ecosystem and biodiversity of water bodies would be
affected by floating PV systems is still under research and needs more experience.
Environmental and social impacts should be taken into consideration for all floating PV projects;
therefore, the Solar Energy Research Institute of Singapore (SERIS) is dedicating a specific
chapter on environmental and social impacts of FPV providing broad guidelines in their
upcoming Handbook for Practitioners. Therefore, “only a certain amount of the surface should
be covered by the FPV system so as to not have too much impacts on the ecosystem.
But there are many cases where FPV systems have
been built on water bodies that do not have much
bioactivities, such as filled-up coal mines or cooling
water ponds for power stations” said Dr. Thomas
Reindl, deputy CEO of SERIS. Therefore, each project
site would have unique environmental considerations
to consider and mitigations to such environmental
impacts should be reflected accordingly.
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THE
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ECOSYSTEM AND
BIODIVERSITY STILL

UNCERTAIN

Floating Solar Photovoltaics
Challenges for MENA region
O&M procedures for FPV systems requires skilled personal and trained workers.
Cleaning PV modules might not be as frequent as it is in land-based PV systems, however that
depends on different regions. According to Paul Raats, Senior Consultant at DNVGL, “The harsh
weather conditions are typical for the MENA region (high temperatures and fluctuations, dust
and soil settlement on the equipment, salinity in coastal areas). The dust and soil settlement
on the equipment (soiling) is also expected on floating installations. Cleaning will be
challenging, also as dust & sand might behave stickier when humidity increases. Another
challenge might be the grow of water plants (usually abundantly offshore in the region) on the
mooring lines.” Similarly, Dr. Thomas Reindl, deputy CEO of SERIS indicates that “O&M of FPV
systems will be quite different from project to project, depending on for example the depth of
the reservoir, the water level variation (with more or less complex anchoring and mooring
systems), the potential of soiling from bird droppings, etc. But again, these are very site-specific
conditions, which will affect the O&M, and potentially the performance of the plant, if not well
taken care of. As long as most of these risks are considered in the design of the FPV system,
most of these issues can be addressed adequately, so as to not impact the performance of such
systems.”

Since FPV systems are still not
implemented in the MENA region, it is anticipated
that one of the main uncertainties within this region
relies on obtaining adequate finance. “The main
uncertainty are the O&M costs and the final

“MOST OF THESE ISSUES

CAN BE
ADDRESSED
ADEQUATELY..”

performance of the system, as these systems have not been tested in the region before,
therefore obtaining finance and assembling the mandatory performance guarantees will
become the main challenge, because, as we all know, there are some very particular conditions
of this area, especially during the summer months, which have not been quantified for this
systems in the real world practice, and are not included in any dataset.” Markus Straslicka
Renewable Energies Manager at Tetra Tech.
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Floating Solar Photovoltaics
What Can be Done to Overcome Those Challenges?
Potential synergies of floating PV systems create significant impacts on project
costs and efficiency. Michalis Papageorgiou, Senior Solar Engineer at DNVGL says “As
photovoltaics are the increasingly dominant alternative energy solution, it is important to
explore any potential technology application that:
• Optimizes existing man-made infrastructure and suitable natural resources;
• Improves water conservation; and
• Increases renewable energy generation given the background of climate change and water
shortage.”
Provided that adequate and knowledgeable engineering is employed in designing FPV, the
above technology could successfully satisfy the above situations. Thereby, resolving challenges
that could be addressed at an early stage through risk mitigation, quality assurance and
reliability is of outmost importance.

Conclusion
Solar photovoltaics are still at its learning phase since PV projects are expected
to operate for at least 25 years. As for floating PV systems, the fusion of having electricity and
water operating in a harmonious manner is still under R&D stages. Having the capability to
design, operate and maintain floating solar PV systems with adequate knowledge and
experience is an ongoing challenge. However, implementing optimization approaches that will
eventually affect floating solar PV project financing and implementation feasibility will increase
market interest. As a result, if most risks are addressed at the design stage of floating PV
systems to ensure quality and reliability, then risk mitigations would be thoroughly accounted
for without impacting the performance of FPV systems.
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