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Gulf solar desalination looks to turn the tide
Solar-driven desalination has hit the mainstream with the award of the world’s first city-scale plant in Saudi Arabia. 
An increasingly confident investor base and falling oil prices make the Gulf the perfect incubator for the concept.

The award of the world’s first large-
scale solar-driven desalination plant 
in Saudi Arabia marks a milestone 

for the use of renewable energy in water 
infrastructure, and could become a stand-
ard-bearer for new ways of running desali-
nation in a region seeking to wean itself 
away from an over-reliance on fossil fuels.

The $130 million contract to build a 
60,000m3/d SWRO plant and co-located 
15MW photovoltaic plant at Al Khafji, near 
the Kuwaiti border, was awarded to a team 
comprising Spanish power and water pro-
ject developer Abengoa and Saudi start-up 
Advanced Water Technology (AWT) in late 
January this year.

The desalination plant, due to go online 
in early 2017, is the first of its size to be pri-
marily driven by a captive renewable energy 
source, with the PV facility providing the 
full complement of power to run the desali-
nation plant at peak production hours.

The intention is that once the Khafji 
project is completed, work will begin on 
the roll-out of a massive solar-driven suc-
cessor with a capacity in the region of 
300,000m3/d. A location on the Red Sea 
coast is thought to be more likely, because 
water conditions there are more forgiving 
to desalination than in the Gulf.

The key to the Kingdom

The Khafji project was led by the King 
Abdulaziz City for Science and Technology 
(KACST), which has championed the use 
of renewable energy-driven desalination 
as a way to replace and expand the role of 
traditional fossil fuel-driven desal, and ulti-
mately reduce the reliance of the Kingdom 
on its overabstracted groundwater supplies 
(see chart, above right).

The plant features tracking technology 
to maximise water production during peak 
photovoltaic power availability hours.

The desalination and power plants are 
located on sites owned by KACST, which 
will own the facilities once they are com-
pleted. The desalination plant will serve 

around 100,000 inhabitants in the city of 
Khafji and surrounding areas.

AWT, the company that will be co-
developing the desal plant and is set to 
operate it once it is completed, is a new 
company formed under the aegis of the 
Taqnia technology incubator, which is 
owned by the Saudi sovereign wealth 
fund PIF. AWT is led by Dr Abdullah 
Al-Alshaikh, the former deputy governor 
of the national desal body, the Saline Water 
Conversion Corporation.

The company, which also acts as a com-
mercial arm of KACST, is looking to lever-
age its technology connections and create 
a water design and engineering business 
through project partnerships with the pri-
vate sector, initially in desalination but 
eventually also in wastewater and water 
management.

Al-Alshaikh told GWI that the capac-
ity of the solar desalination plant had been 

doubled after AWT became involved in the 
process.

“In my opinion, the Khafji project is a 
milestone,” he said. “For the first time in 
our industry, an alternative sustainable 
form of energy is being used – it’s a game-
changer in the way we use water. While 
others are still piloting technology or build-
ing on a relatively small scale, we are jump-
ing into a full production scale.

“The hybrid energy supply is not meant 
to replace a conventional energy supply, but 
to work alongside it in a sustainable fash-
ion.

“There is a constant decrease in the 
cost of solar. If it gets more competitive, we 
could be looking at using it for other pur-
poses, such as agriculture.”

Private solar power

The Khafji project had been in the plan-
ning stages for a number of years under 
KACST. An earlier construction design 
contract, featuring the originally planned 
capacity of 30,000m3/d, was awarded to 
Spanish company Triarena, which had 
planned to complete the project with con-
tractor Saudi Jama, before the project was 
retendered through AWT.

Al-Alshaikh said the role of AWT as 
a commercial player with responsibil-

5

10

15

20

25

30

35

40

205020402030202020102000

0

5

10

15

20

25

30
W

a
te

r 
s
u

p
p

ly
 (

b
il
li
o

n
 m

3
 p

e
r 

y
e

a
r)

Renewable desalinationNon-renewable groundwater

Fossil fuel desalinationWastewater reuseRenewable groundwater

35

40

2000 2010 2020 2030 2040 2050

Projections on the use of renewable energy in the Saudi water supply

Source: KACST

Privately developed solar power plants in the Middle East

Source: GWI

Plant Country Capacity Private developers

Shams 1 Abu Dhabi 100MW Abengoa, Total

Ouarzazate Morocco 160MW ACWA Power, TSK

Mohammed bin Rashid Solar Park Dubai 200MW ACWA Power, TSK

Shams Ma’an Jordan 52.5MW First Solar, QEWC
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ity for both the power and water elements 
was crucial in getting the project off the 
ground. The future roll-out of solar desali-
nation in the Gulf is also likely to rely on 
substantial involvement from the private 
sector. The majority of the largest solar 
power projects in the region have been pro-
cured through privately financed IPP struc-
tures (see table opposite), proving that solar 
power can be procured on a commercial 
basis, even in an area where subsidies on 
fuel and water distort the market. Some of 
the most significant players in solar power, 
such as Abengoa and Saudi Arabia’s ACWA 
Power, also have extensive involvement in 
the desalination sphere, making them like-
ly candidates for any future large-scale roll-
out of solar desalination in the Kingdom.

Al-Alshaikh said the solar desalination 
model would work anywhere there is suf-
ficient solar energy available. “It’s really 
a global proposition,” he told GWI. “If it 
makes sense here, where there is an abun-
dance of conventional energy supply, it cer-
tainly makes sense in the rest of the world.”

Operating efficiencies

The development of the use of renewable 
energy for desalination is timely, as the 
Gulf region as a whole is going through a 
sea change in its attitude to fossil fuels and 
energy, driven partly by the massive drop in 
oil prices over the last year.

While oil prices have plummeted by 
half since July 2014, OPEC countries have 
kept production relatively stable (see chart, 
above right). This has made the existing 
subsidies on domestic fuel in most Gulf 
countries – already a controversial issue 
– into a truly pressing one, with countries 
needing to shore up the revenues from oil 
exports that make up a large part of many 
national budgets.

This is filtering through to the regional 
desalination industry, which in the Gulf 
has been predicated on the availability of 
cheap fossil fuel, with the waste heat from 
oil- and gas-fired power plants readily avail-
able to drive thermal desalination plants 
that would otherwise have been consid-
ered inefficient. Al-Alshaikh acknowledges 
the point. “Globally, conventional energy 
receives a huge amount of subsidies,” he 
said. “In the Gulf it’s even greater if you 
factor oil at market price. These subsidies 
have always been there; they are so embed-
ded in our energy supply system we don’t 
even consider them subsidies. Regulation 
and policy-making that incentivises a shift 
to renewable is essential. We are pushing 
for it.”

Al-Alshaikh, who is also the current 
president of the International Desalina-

tion Association, said the switch to solar-
driven desalination offers the potential for 
desal plant owners to reduce their costs sig-
nificantly. Nearly a third of the full cost of 
operating a membrane desalination plant 
comprises expenditure on electrical energy 
(see chart below). Al-Alshaikh said the roll-
out of solar power would result in the abil-
ity to build much more efficient desalina-
tion facilities.

“I think the key point is the opex,” he 
said. “With the capex at the Khafji plant, 
I think it’s too different [in comparison 
to a traditional plant]. We are very proud 
the way we contracted with Abengoa, to 
achieve a very reasonable price for the 
capex, but thre real advantage comes in the 
opex. With the operation, it’s almost a free 
maintenance power supply, because unlike 

with a steam or gas turbine where there is a 
lifespan, with the advancement of solar, the 
cost will drop during the lifecycle.

“Solar desalination is very competi-
tive, but you have to realise one thing – the 
conventional method is very heavily subsi-
dised. If you want to compare apples with 
apples, I think solar and other renewables 
can be very competitive.

“Maybe at the beginning you need 
some subsidy for that, but as a start-up we 
are trying to make a case for that. We are 
negotiating with the SEC [Saudi Electric-
ity Company] to buy power from us in the 
future, but they are used to a conventional 
generation model.

“That’s something of a challenge for 
us, but we are willing to face that challenge 
and to deal with it.”
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