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Introduction

2020 is the year of floating solar evolutions. Floating solar photovoltaics (FPV) are

opening up new opportunities to increase the solar power generation mix. Countries around
the world are considering FPVs to save land and produce more power through the
implementation of this technology. Even though FPV is still a young industry, the interest of
installing this technology on feasible sites is growing. In the MENA region, the first floating
solar power pilot plant began energy production in Feb, 2020 in the UAE. Also, the very first
Recommended Practice (RP) for floating solar power projects shall be introduced by a
collaborative Joint Industry Project by DNVGL along with 14 industry participants.
MESIA had the pleasure to interview Fares Feras Shadid, head of off grid division at Enerwhere
and Michele Tagliapietra, Energy Storage Consultant and Project Manager of the Floating Solar
Power Joint Industry Project to learn more about Abu Dhabi’s pilot project and DNVGL’s
initiative.

“2020 is the Year of Floating Solar Evolutions”

Interview with Feras Shadid, Enerwhere
With Enerwhere being the first to apply floating solar in the MENA region, we’d like to focus
on the first pilot project in the UAE and the region’s achievements to apply this technology on
saltwater.
1- Can you please introduce the floating solar pilot project in the UAE and tell us
more about the observed interest of applying this technology in the MENA region?
The solar system was deployed at our hybrid microgrid at Nurai Island. Zaya Nurai Island is an
award-winning luxury resort island, just off the coast of Saadiyat Island in Abu Dhabi. In a
quest to reduce the cost and environmental impact of the power generation on the island,
Zaya has contracted Enerwhere to supply the power requirement of the island on the basis of
a Power Purchase Agreement (PPA). Enerwhere deployed a customized solar-diesel hybrid
system to the island in July 2016, designed to minimize the visual impact on the luxury island
atmosphere. The solar plants are largely hidden on the roofs of utility buildings and back-ofthe-house areas, with only a low-profile east-west facing solar system visible on the south
beach.
The hybrid system integrates Enerwhere’s solar generator system with multiple synchronized
high-efficiency diesel generators at 3 separate sites on the island. The system also integrates
the island’s existing generators as additional backup capacity to provide cost-effective, reliable
power around the clock.
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Interview with Feras Shadid, Enerwhere Cont’d
Enerwhere started with a few hundred kWp of solar on the island and gradually increased the
solar capacity on the island as soon as space became available, reaching to over 1MWp in
2018. The power demand on the island increased as Zaya added additional loads and facility
prompting Enerwhere to come up with creative solutions to add more solar. Instead of using
up precious real estate space dedicated for private beaches, Enerwhere resolved to develop
the regions first near shore saltwater floating solar structure.
We engineered the structure to ensure compatibility with sea conditions, including using solar
panels with IP68 protection for the junction box, a floating structure specifically designed to
take the wave load, and the use of next-generation of mooring systems that promotes low
maintenance, reduced manpower resources and sustainability. Because of the neutral
buoyancy of the multi-layer mooring line the mooring line is always in a floating state and
does not drag on the seabed, offering full protection to sensitive marine environments, such
as seagrass meadows and coral reefs.
Enerwhere is still working on two additional versions of the floating structure with two
separate international marine structure companies that will enable deployment in rougher sea
conditions, lower installation and maintenance costs, and deployment in deep sea
applications.
Solar specifications
Total solar capacity: 79.9
kWp
Orientation: South
Module: Mono-PERC
modules – 370 Wp IP68
protected box
Total no. of modules: 216
Inverter: 110 kW AC
Floating structure &
anchoring system
Floating structure : HDPE
structure
Anchoring system:
Deadweight anchoring
combined with beach
mooring
Mooring line: Steel chains
and synthetic rope

Photo Credit: Enerwhere

M

Empowering

ﺟﻤﻌﻴﺔ اﻟﺸﺮق اﻻوﺳﻂ ﻟﺼﻨﺎﻋﺎت اﻟﻄﺎﻗﺔ اﻟﺸﻤﺴﻴﺔ

Middle East Solar Industry Association
Solar

across

the

Middle

East

Floating Solar Advancements

Interview with Feras Shadid, Enerwhere Cont’d
2- Is there a maximum limit to how much MW that could be added to install floating
PV? Taking into consideration the negative impacts on marine life (or maybe other
aspects as well)
There’s no theoretical limit to how many MWp of solar that can be deployed but having it
closer to the shore shortens electrical cable requirements hence reducing cable losses and
cable costs, so there’s an overall benefit to keep it as close as possible to the application,
whether it’s near shore or near an oil platform. A closer location also means faster response
time and easier O&M access when required. We also typically choose locations that are away
from boat routes. This is a large structure (taking plenty of space) and even with the right
control measures and warnings, night navigation could be dangerous in the presence of a
huge floating structure, hence keeping it closer to the application is safer. So special
considerations need to be taken when the structure becomes bigger and exceeds the MW
scale, but the structure and the system as a whole is fairly modular. Furthermore, and as
mentioned earlier the mooring line is always in a floating state and does not drag on the
seabed, offering full protection to sensitive marine environments, such as seagrass meadows
and coral reefs.
3- To apply a technology that involves many risks, floating solar must prove to be
financially viable. What are your current observations on the efficacy of floating
solar plants (ex. light reflecting off the sea & cooling effect of water washing over the
panels?)
We are still quantifying the difference, but we can already see there’s an increased production
mainly due to the cooling effect from the surface of the water on the panels. We also noticed
decreased soiling losses compared to ground mount systems. On the other hand, the panels
were frequently covered from salt in the sea, but still produces higher than its ground-mount
counterpart.
We believe that financing costs will slightly be higher as the technology is still novel, but once
this becomes mainstream, or executed on a larger scale, this should normalize to financing
costs of other PV system. We are expecting insurance premiums to be higher as this is still a
novel technology, but we believe that they will be in the order of insurance usually paid from
floating systems typically seen in marinas + a premium on the panels.
As for the equipment cost, we believe that with the upcoming version, we will be able to
reduce the costs further by optimizing the anchoring requirements and the structure itself.
Our target is to achieve an installation cost very similar to that of terrestrial system with less
than 30% price added for the floating structure and we believe that is attainable with
engineering, design, deployment optimization, and experience.
We also went through a very steep learning curve during installation and already identified
cost saving potential, we will be applying these measures during the next installation and with
scale and further iterations, the installation costs can be optimized.
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Interview with Feras Shadid, Enerwhere Cont’d
Lessons Learned
4- Did you successfully deal with waves and corrosion and how challenging is it so
far?
The system was designed and engineering after a bathymetric survey was conducted. We
measured and modeled the seabed depths, waves, tidal currents, and windspeeds to
understand what we need to include in the design and how to ensure the structure’s stability.
Through gathering this oceanographic data, we were able to design a system that withstands
the wave forces expected to work on the system. To date, multiple storms have passed on the
system, and although the structure sustained limited damage tied only to a buoy that was not
properly connected, the solar structure and the floats themselves sustained no damage during
this extreme weather conditions.
The system then was presented to our mooring partners and vetted against those conditions
independently to verify our own results. When the safety measures passed the design
requirements, the procurement and deployment plan was a go.
Corrosion is still a concern, but we made sure to use the least corrosive material that we were
able to find after talking to experts. We still think that some items will need to change over
the life cycle of the system however the major equipment all have corrosion resistant taking
into account the corrosive environment of the sea.
In the future we are
considering using a
sub-bottom profiler
that uses a similar
mechanism as the
echo
sounder
(bathymetric survey
in
the
current
structure) but with a
higher
frequency,
allowing the signals
to penetrate through
the seabed and
identify the layers of
sediment or rocks
under it to consider
pile
or
helical
anchors instead of
concrete anchors.
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Interview with Feras Shadid, Enerwhere Cont’d
5- Regarding the maintenance of these type of projects, the humidity and
temperature of the water can have an adverse impact on the production of the
plant, what can you tell us about such issues (especially since the pilot project is in
the UAE)
We can already see there’s an increased production mainly due to the cooling effect from the
surface of the water on the panels. We also noticed decreased soiling losses compared to
ground mount systems. On the other hand, the panels were frequently covered from salt in
the sea, but still produces higher than its ground-mount counterpart.
The equipment is sufficiently protected against the environmental factor, and soiling has a
much lower effect on the panels. One factor to consider though that can impact availability
and uptime is maintenance and operations safety. See safety below in Q7.
6- What are other challenges you are already observing, and the lessons learned
from the pilot project that is already operating since Feb 2020 in Abu Dhabi?
Different seabed structures can mean that the design need to change frequently across
location, so we are attempting to develop a highly modular mostly universal structure that will
enable faster deployment.
Boat routes and traffic needs to be planned and considered ahead, night navigation beacons
and buoys are a must and marking around the plant needs to be mandatory. At night the
structure is barely visible without lights and can cause hazards to boats.
Use of existing breakwater, when available, can significantly reduce reinforcement and
structural costs. This is usually applicable in lagoons and man-made islands and can be used to
our advantage.
Safety is an important challenge to consider. We made sure to properly cover and insulate all
potential hazards of the system. The MC4 couplers were specifically tested to ensure ingress
protection along with the panels’ junction box. Cleaning of the system is done manually and
frequently, and we developed and HSE plan specific to both the installation and the O&M
separately. The HSE, O&M, and Implementation teams were all present during all stages of
deployment to ensure that safety is taken at each step of the way. The safety team later
developed a set of recommendations and manuals for both along with checklists for each. We
would argue that this was the toughest part, ensuring we take safety at each stage while
trying to match the timeline for deployment. Now we are confident that our HSE plan covers
human safety, electrical safety, equipment safety, and soon will include marine life safety.
Algae already began to grow on the floats, but we didn’t see any significant impact on the
structure. Shrimp and other small fish were already identified near the structure. The seabed
had no coral reef in that area and the foundation were situated on sand (silt). We are yet to
conduct a full EIA for the system.
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Interview with Michele Tagliapietra, DNVGL

Photo Credit: DNVGL

The first recommended practice in floating solar will be technology-based.
According to DNVGL’s press release, “the JIP will look at all aspects of developing floating solar
projects on inland and inshore waters. It will focus on five key topics: site conditions
assessment, energy yield forecast, mooring & anchoring systems, floating structures,
permitting and environmental impact. By not limiting itself to any specific floating solar
technology, the consortium aims to define requirements and guidelines that can be applied in
practical manner to all floating solar projects.”
1- Publishing this standard will be a reference to all floating projects anywhere in the
world (even in hot climates)? Does that seem to be doable, because projects that are
currently installed worldwide are installed in environments that are not even close
to the climate conditions in the MENA region, for example.
The aim of this Recommended Practice is indeed to be a reference for floating projects all over
the world, being technology-based and not location-based. An important part of the
recommended practice will focus on how to properly assess site conditions and their impact
on the system design and performance. This means that different climate conditions will be
discussed and included in the scope, it will not be based only on existing projects in specific
locations. It is a challenge, of course, to be able to include all relevant considerations, but we
believe that the combination of the knowledge and experience of DNV GL and of all the
consortium members will allow us to reach this goal. The MENA region brings indeed specific
climatic conditions, but these can be also transformed into opportunities, as the installation of
floating PV plants can reduce water evaporation in the water bodies, providing additional
benefits.
Finally, it should be mentioned that the climatic conditions in the far east region, where high
winds rage, are more demanding for FPV than those conditions in the MENA region.
Meteorological factors like high temperatures typical for MENA are less of an issue for solar
technology. And please be aware that by far most megawatts of PV installations are currently
floating in the far east.
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Interview with Michele Tagliapietra, DNVGL Cont’d
2- Are the standards to be addressed will also focus on floating solar on sea water or
just sweet water/lakes?
The Recommended Practice will focus on inland and near-shore water bodies. Sea water
conditions are going to be part of the picture, especially in terms of salinity and higher waves
and winds, but full offshore applications are not part of the scope. That is mainly because we
believe that FPV technology is not mature enough yet to be implemented offshore on
commercial scale. The natural process of innovation should start from acquiring further
knowledge and understanding in more protected waters, before moving to the wider sea. That
would be the next step, as the technology develops further, and the current risks are mitigated
by proper solutions.
3- Is there a maximum limit to how much MW could be added to install floating PV?
Taking into consideration the negative impacts on marine life (or maybe other
aspects as well)
The potential of floating PV around the globe has been estimated in various studies, mainly
focusing on man-made inland water bodies. Even limiting the estimates to this subset of water
bodies, the potential was estimated to be around 4 TWp. Issues and obstacles can be
encountered during project development, potentially limiting the applicability of floating PV to
specific water bodies. The impact of the water ecosystem needs of course to be assessed
beforehand, and the installation of FPV plants on water bodies with environmental risks
should be avoided. Limitations on the coverage of a water body with floating PV can also be
reasonably enforced for specific types of water bodies. For example, it is not feasible and
advised to fully cover a hydroelectric reservoir, while there are no major limitations in
covering a wastewater treatment pond.

Photo Credit: DNVGL
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Interview with Michele Tagliapietra, DNVGL Cont’d
4- To apply a technology that involves many risks, floating solar must prove to be
financially viable. What are your current observations on the efficacy of floating
solar plants (ex. light reflecting off the sea & cooling effect of water washing over the
panels..etc)
Efficiency of PV modules, and therefore specific energy yield of the plant (kWh produced per
kW installed), is higher at lower operating temperature. It has been observed that this is one
of the benefits of Floating Solar PV, even though the magnitude of this benefit highly depends
on a multitude of factors: the location, the size of the water body, the depth of the water, the
climate, the water temperature, the layout of the structure, etc. A common misconception,
which used to be claimed as a benefit of floating PV, is the albedo effect (light reflection on
the sea surface): the amount of light reflected (and its energy content) by the water surface is
actually lower than the amount of light reflected by other surfaces (eg. Concrete, sand, grass),
meaning that the light reflected does not carry a significant energy content.
If we consider the CAPEX (in $/kWp), floating solar shows still higher values compared to
ground-mounted PV, but if we start considering the LCOE (in $/kWh), the comparison
becomes more interesting, thanks to the increased energy yield. The technology is fairly new,
so there is still room for further decrease in price, making Floating Solar more and more
financially viable and in line with ground-mounted PV costs.

“A common misconception, which used to be claimed as a

benefit of

floating PV, is the Albedo Effect..”

5- Developing a RP for floating PV is a step towards encouraging many courtiers
around the globe to apply this technology and save space on land. However, are we
now at a stage where we can say that all floating solar challenges are almost
solvable? Accordingly, is it safe to say that investors risks in such projects are almost
negligible and floating projects are proven successful and to what extent?
It would be unwise to say that risks in such projects are negligible, while it is not far-fetched to
state that challenges are solvable. The floating solar industry itself is growing and gaining
more experience on the field, also learning from mistakes and incidents. Even though we can
already list a consistent number of successful floating projects globally, the track record for
the floating solar industry, at least at MW scale, goes back to not more than 5 years, meaning
that the industry is extremely young and that there are still open issues, or better
uncertainties, to be clarified. We can name for example uncertainty in Energy Production
Assessment, in the long-term durability of equipment and materials, in assessing the
environmental impact on the water ecosystem. These issues are solvable, but only through
harmonization and sharing of experience between knowledgeable stakeholders, which is
exactly what we are aiming for with our consortium.
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Conclusion
Challenges facing expertise and lessons learned from floating PV projects are continuous.
However, with the constant exchange of knowledge and experience in this new industry, it is
expected that floating PV will be installed in several countries quicker than expected. The road
to growth and improvement shall develop and projects installed shall also increase.
MESIA would like to thank their members Enerwhere and DNVGL for their efforts to reflect on
floating PV and its advancements.

growth and improvement shall
develop and projects installed shall also increase”

“The road to

Photo Credit : Trina Solar
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