
26-29 November 2018
Dubai World Trade Centre

www.thebig5solar.ae

SOLAR SOLUTIONS FOR CONSTRUCTION

CONCENTRATED
SOLAR POWER
IN THE MENA REGION

ORGANISED BY:KNOWLEDGE PARTNER:

M جمعية الشرق االوسط لصناعات الطاقة الشمسية
Middle East Solar Industry Association 

E m p o w e r i n g  S o l a r  a c r o s s  t h e  M i d d l e  E a s t



THE BIG 5 SOLAR 2018 REPORT  | Concentrated solar power in the mena region

www.thebig5solar.ae 2

SOLAR SOLUTIONS FOR CONSTRUCTION

CONCENTRATED SOLAR POWER
IN THE MENA REGION

FIGURE 1: Illustration of how CSP tower technology
 works (Source: US Department of Energy)

CSP systems generate solar power by using reflective 
surfaces (e.g. mirrors) to concentrate sunlight onto a specific 
area, normally a receiver. This light is then converted to heat 
which can then be used for process heat directly or can be 
converted to steam, which in turn will operate a steam 
turbine connected to an electric generator to generate 
electricity. 

An introduction to Concentrated
Solar Power (CSP)

While the global solar industry has been on a 
rapid growth trajectory over the past decade, 
more recently, the emergence and cost 
competitiveness of concentrated solar power 
(CSP) technologies has been quite notable, 
especially in the MENA region. 



THE BIG 5 SOLAR 2018 REPORT  | Concentrated solar power in the mena region

www.thebig5solar.ae 2

SOLAR SOLUTIONS FOR CONSTRUCTION

A key differentiator of CSP technologies, when compared to 
solar photovoltaic (PV) technologies, is that CSP plants have 
the ability to store thermal energy, which can be dispatched 
for later use. This is a feature not available in standalone PV 
plants, unless they are integrated with batteries. Therefore,
if the levelized costs of electricity (LCOE) of PV and CSP are 
compared side by side, the cost of battery integration 
should be included in the cost of PV to ensure a fair 
comparison of prices. 

Although only 5 GW of CSP projects are currently operating 
globally, compared to 400 GW of photovoltaic (PV) projects, 
there is much room for growth in the CSP market, especially 
in the MENA region because of the high levels of solar 
irradiation and unending support from regional governments 
in countries like Morocco and the UAE.
 

The illustration in Figure 1 is a depiction of how CSP tower 
technology operates (other types of CSP technologies like 
parabolic trough and enclosed trough are also used and 
operate under similar principles). Sunlight is reflected
off the heliostats (i.e. mirrors) and is directed towards the 
receiver located at the top of the tower. The receiver then 
transfers the heat to a fluid like molten salts, water or 
synthetic oil. These heated fluids are then used to create 
steam which will subsequently run a turbine to generate 
electricity. Molten salts are now commonly used over oil 
because oil can handle temperatures up to 400 degrees 
Celsius whereas molten salt can withstand higher 
temperatures of 565 degrees Celsius. Molten salts are also 
cheaper and safer than synthetic oils.

HOW IT WORKS?



DEWA Phase IV

Over the past couple of years, following the continuing 
success demonstrated by Shams 1, the MENA region has 
seen additional utility scale CSP projects awarded and at 
record low prices. 
In March 2018, the world’s biggest concentrated solar power 
project broke ground in Dubai. The project is the fourth 
phase of Dubai Electricity and Water Authority’s (DEWA) 5 
GW Mohammed bin Rashid Al Maktoum Solar Park. The 700 
MW project, awarded at a record low USD 7.3 cents/kWh, 
will consist of 600 MW of parabolic trough technology and 
100 MW of tower technology. DEWA plans to tender an 
additional 300 MW CSP project in early 2019 which will also 
be part of the solar park.

Shams 1 Project

In March 2013, the 100 MW Shams 1 CSP 
project (Figure 2) in Abu Dhabi was
completed. It is one of the largest CSP plants 
in the world and powers more than 20,000 
homes in the UAE. The successful operation 
of the Shams 1 plant in tough desert
conditions proved that CSP can be a useful 
tool to help curb carbon emissions not only 
in the UAE, but in other MENA countries 
subject to the same arid conditions.
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FIGURE 2: Shams 1 Parabolic Trough  
CSP Plant (Source: Masdar)

CSP PROJECTS
IN THE MENA REGION



hybrid project which will consist of solar PV 
and CSP components. The contract is 
expected to be awarded by the end of 2018. 

It is expected that as CSP technology develops further, 
other countries in the region (and around the world) will take 
steps towards adopting this technology. Small and large 
scale CSP projects, in different stages of development, have 
been coming up in countries like Algeria, Egypt, Jordan, 
Oman and Saudi Arabia.  

Noor Ouarzazate & Noor Midelt

In Morocco, the Noor Ouarzazate solar complex 
will be one of the largest CSP projects in the 
world. Out of the 4 phases, 3 of them are CSP 
based. The 160 MW Noor I (Figure 3) plant is 
operational, the 200 MW Noor II CSP plant 
has been commissioned and the 150 MW 
Noor III plant is expected to come online 
towards the end of 2018. Another major 
project in Morocco that is currently up for 
tender is the 800 MW Noor Midelt solar 
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FIGURE 3: Noor 1 Parabolic Trough CSP Plant  
(Source: Voanews, AP)
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CHALLENGES TO DEPLOYMENT

Financing and Project Risk: Due to the limited track 
record of large CSP projects, the risks in undertaking
the development of CSP projects is still high, so lenders 
tend to put more stringent requirements in their 
financing terms and try to push the project risks to the 
project sponsors. Concessional international financing
is therefore a necessity at this stage to push the 
development of these projects. However, as CSP 
deployment increases and the technology builds up
its track record, lenders will become more comfortable 
with investing in this technology. 

Lack of Funding to Support R&D: Research
and development efforts are a crucial method of 
discovering novel technologies that can bring the
costs of CSP to much lower levels. Therefore,
adequate funding for these R&D efforts should be
made available (from any institution) to ensure that
new, more efficient technologies are constantly
being developed. 

Project Costs and Supply Chain: Due to the large scale
of CSP projects and a lack of automation in the
production of project components, the initial costs to 
develop these projects is high. There is also a lack of 
diversified component suppliers which leads to a limited 
supply chain. This limited supply chain and specialized 
nature of project components is a contributor to high
project costs. 

CSP projects are becoming more popular because of 
their ability to store energy and thereby produce
electricity round the clock. 

While CSP tariffs have reached record lows, there
are still a number of challenges to be addressed to 
enable large scale, cost effective deployment of this 
technology. Examples of these challenges include:



The MISP objectives are to contribute to the development
of CSP components and systems and adaptation to harsh 
desert environment. Increasing efficiency and decreasing 
the cost are the main targets. Since inception several 
important milestones have been already achieved in the 
way of CSP cost reduction. The EnergyNest concrete 
thermal energy storage system, which is the first high 
temperature storage ever built in the UAE, has been 
successfully commissioned and operated for one year,  
showing satisfactory constant performance. The first world’s 
direct absorption molten salt solar receiver/storage system 
has been commissioned in June 2017 in collaboration with 
MIT and experimental results are promising. It could be a 
breakthrough in rethinking solar energy collection.
A non-exhaustive list of MISP’s partners are: MIT (USA), 
EnergyNest (Norway), Cleanergy (Sweden), Wahaj Solar 
(Dubai), Ibiden (Japan), Dow Chemical, SQM, Parker, National 
Instrument, Heliovis (Austria), 24/7Solar (USA), Strata (UAE), 
DLR (Germany), etc.

The challenges mentioned earlier can be mitigated once the 
supply chain improves, bringing about cost efficiencies via 
economies of scale, and lenders become more comfortable 
with financing CSP projects once the track record of the 
technology improves. However, it is also important for 
countries, government entities and research institutions to 
invest in research that explores new CSP technologies and 
how these technologies can drive down project costs and 
support CSP deployment on a local level. 

One example of how this is being achieved is through the 
Masdar Solar Hub which is located in Masdar City, Abu 
Dhabi. It is an R&D center managed by Masdar Clean Energy 
in collaboration with Khalifa University’s Masdar Institute, for 
testing novel PV and CSP technologies. One of its major 
features is the Masdar Institute Solar Platform (MISP) (Figure 
4), which is where research on CSP and Thermal Energy 
Storage (TES) technologies is conducted. The MISP was 
officially inaugurated in November 2015 by Dr. Sultan Al 
Jaber, Ministry of state, CEO of ADNOC and Chairman of 
Masdar.  
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HOW TO OVERCOME THESE CHALLENGES?



The implementation of large scale CSP plants in the MENA region at the record low tariffs we are seeing is an optimistic sign 
of how the technology will play a vital role in the electricity generation mix of the future. The successful operation of existing 
CSP plants proves that it is a cost effective solution to generate and store energy in challenging environments. The ability to 
store energy in CSP plants can actually be a more cost effective solution than PV plants integrated with batteries, so decision 
makers and stakeholders should be aware of the costs of both of these solutions to determine which technology is most 
suitable for their needs. However, despite the successful implementation of CSP projects, the initial cost of the technology is still 
high. Therefore, much work and research must be done to ensure that project costs can be brought down, that adequate 
financing becomes more readily available to develop these projects and that novel technologies with the capability of driving 
down costs are efficiently brought to the market. 
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FIGURE 4: Masdar Institute Solar Platform  
(Source: Victor G. Perez)

WHAT DOES THE

FUTURE HOLD?

Report written by:
Kanav Duggal, MESIA
Dr. Nicolas Calvet, Chair of Masdar Institute Solar Platform (MISP)


