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Major Desalination Plants

In UAE
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Desalination plants in UAE are renowned as the
second largest in the world. Due to its arid climate,
UAE faces a shortage of natural potable water. To
fulfill this shortage, it has put extensive research
and innovation and built some of the largest
desalination plants not only in GCC (Gulf
Cooperation Council) region but also in the world.
Over the years, these desalination plants evolved

as the backbone for water security in UAE.
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The desalination plants in UAE convert seawater
into fresh drinking water for millions of people.
UAE has seen unprecedented growth both in
economy as well as population. Millions of people
have flocked to UAE to be a part of the economic
boom in the Emirates. To ensure water security
for the growing population, UAE has increased its
desalination capacity. Therefore, even after
having some of the largest desal plants, UAE has

plans to build more desalination plants.
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UAE’s geographical location near Arabian Gulf is
considered dry with limited natural resources and
less rainfall. This increased the dependence on
desalination plants for a reliable source of water
supply. UAE invested in research & innovation
and built its first desalination plant in 1970s. To

attract tourists, Dubai built a golf course and
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surprised those around this emirate by using large

amounts of desalinated water to irrigate its lawn.
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Maor Desalination Plants in UAE
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1. Overview
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UAE'’s arid climate and water shortages led to an
increase in desalination plants. These plants
helped transform seawater into desalinated
drinking water. Overcoming several obstacles,
UAE emerged as a leader in desalination research
and innovation. It includes shifting energy-
intensive desalination plants to solar power-based
plants. Additionally, it is focusing on reusable

energy and reduced operational costs.
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The desalination plant strategy in UAE includes
building a solar-based plant in Abu Dhabi, in
collaboration with Dubai Electricity and Water
Authority (DEWA). It is expected to be built in Ras
Al Khaimah (el ) and produce 0.10 million
m3/day of water per day with only 20 Megawatts of

power.
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List of Major 5 Desalination Plants In UAE

Project Name Location Capacity Project Cost

Jebel Ali Power/Desalination Complex Dubai 2.23 million m® | USD 3 Billion (estimated)

Al Taweelah Power and Desalination Abu Dhabi 0.91 million m3 | USD 874 Million

Complex

Umm Al Quwain Desalination Plant Umm Al 0.68 million m® | USD 797-900 Million
Quwain

Fujairah F1 Desalination Plant Fujairah 0.32 million m3 | USD 650-700 Million

Al Layyah Desalination Plant Sharjah 0.23 million m3 | USD 558 Million

https://www.blackridgeresearch.com/blog/latest-list-of-top-largest-biggest-desalination-desal-water-

treatment-plants-projects-united-arab-emirates-uae-dubai-abu-dhab
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2. Nine major water desalination
plants enhance Abu Dhabi's water
securit
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desalination-plants-enhance-Abu-Dhabis-water-security  (Jul 22,2020)
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2.1 Overview
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Abu Dhabi’s water sector is playing a pivotal role
in energy transformation, with desalination
technology through nine major desalination plants
enhancing Emirate’s security of water supply to
ensure business continuity and the wellbeing of its

community.
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Pioneering the transformation of the energy sector
in the UAE capital, Abu Dhabi Department of
Energy (DoE) is leading the process of developing
the water sector through enacting policies and

regulations to reform its operations.
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Since its establishment in February 2018 to be the
new regulator of the energy sector in Emirate of
Abu Dhabi, DoE has implemented new work
mechanisms and adopted performance
improvement plans to improve the efficiency of the
sector, with the application of modern technology
in desalination plants one particular priority. The
department’s initiatives to revitalise the water
sector reflect its commitment to ensuring the
security of supply and the continued availability of
potable water for human consumption in Emirate

of Abu Dhabi.
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Abu Dhabi is one of the largest places in the world
to rely on water desalination, with the percentage

of desalinated water in this emirate constituting
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9% of total desalinated water worldwide. This
emirate’s major nine desalination plants operate
with a total production capacity of 4.13 million
cubic metres (910 million imperial gallons) per
day, which is transported via a 3,500 km network
and distributed over a pipeline network that
extends to 14,200 km. The desalination plants
supply water to Abu Dhabi residents, as well the
emirate’s vital economic sectors. The desalination
plants are a major contributor to this emirate's
water sector, which has a production capacity of
around 1.3 billion cubic metres of water annually

(266,456 million imperial gallons).
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His Excellency Mohammed bin Jarsh Al Falasi
(=) (i ¢ 2ess), Undersecretary of the DoE,
stressed that the water sector in Abu Dhabi has a
robust and reliable infrastructure that works to
supply this Emirate with potable water around the
clock, with the desalination plants in particular

having the capacity to ensure security of supply.
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"DoE works with various entities and licenced
companies in Abu Dhabi to implement legislation,
regulations and policies, and to adopt
development plans based on modern technology
in order to develop water plants in accordance
with the optimum standards to keep pace with the
economic growth witnessed by this Emirate at all

levels,” said His Excellency.

"Abu Dhabi Department of Energy works
according to a vision and methodology to ensure

regulatory compliance,” His Excellency added.
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His Excellency indicated that as part of the energy

sector's commitment to ensuring the security of
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water supplies, the forthcoming period will witness
the enhancement of water plants through their
refitment with the latest technologies to increase
their production capacity and provide more energy
efficient forms of desalination. His Excellency
highlighted that reverse osmosis is one such
pioneering technology that is less energy intensive
than other methods and will be expanded
extensively throughout Abu Dhabi’s energy sector

in the future.
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His Excellency also drew attention to a new
initiative from DoE,
‘#Our_Commitment_Our_Nations’_Power’
campaign, which it launched to confirm the
sector's commitment to generating efficient water
supplies from this Emirate’s desalination plants.
The campaign aims to enhance the ability of all
vital sectors in Abu Dhabi to access the supplies
within the framework of contributing to business
continuity, especially in light of the current global

situation.
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2.2 Nine Water Desalination Plants
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b. Taweelah Plant of Emirates CMS Power

Company (ECPC)
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Abu Dhabi’s desalination plants are spread
throughout this emirate. Emirates CMS Power
Company (ECPC) is one of the older power and
water plants operational in Abu Dhabi having been
licenced in 1999. Located in Taweelah (il skll)
area in Abu Dhabi, it has a production capacity of

231,800 cubic metres of desalinated water daily.
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b. Shuweihat S1 and S2 Power and

Desalination Plants
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Al Shuweihat (“.54) S1 plant was licenced in
2001 and provides 10.7% of the desalination
capacity in this emirate, equivalent to some
459,000 cubic metres of water per day. lts sister
facility, Shuweihat S2 plant, is located in the
western region of the emirate. Licenced in 2009, it
provides 11.2% of Abu Dhabi’s total water
production, equivalent to 459,000 cubic metres

per day.
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c. Umm Al Nar Plant
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1. 2003

Sas Al Nakl Island (a3 (sl 3,2 32) is home to the
Umm Al Nar (LW #) plant, which was licenced in
2003 and with a production capacity of 432,000

cubic metres of desalinated water per day.
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Taweelah A2 and B Power and Water Plants
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Taweelah (i5kl) A2 desalination plant located 50
km northeast of Abu Dhabi City was licenced in
2000 and produces about 382,000 cubic metres of
desalinated water per day. Taweelah (:5kll) B
plant licenced in 2005, is the largest independent
power and water plant in the UAE and generates
nearly double that amount with the production of
more than 736,000 cubic metres of potable water
every day. It is located 80 km north of the Abu
Dhabi.
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e. Abu Dhabi’s three other desalination plants

7T HEEDOMD 3 ODYKIT T MiE. 2006
FICRAT S 4, AFEREIAY 1 B & 72 0 595,500 A7
FA—=RMNVDT V% AT FIMILFRAK - EHE
%, 2007 FFICERAI S, ERERAIND 1 HDTZY
600,000 32 5 A — ML DT Vv A T F2 M %

K BHEE, BLO2014FICRATSH, 1H
H7= 0 241,000 F3LH A — MVOKEAEFET S
N7 7 — () EEEE ) - KSA(MIPCO)7 7
kT

Abu Dhabi’s three other desalination plants are
Fujairah F1 independent water and power project
(F1 IWPP), which was licenced in 2006 with a
production capacity of 595,500 cubic metres per
day, Fujairah F2 independent water and power
project (F2 IWPP), which was licenced in 2007
and has a production capacity of 600,000 cubic
metres per day, and Mirfa (1)) International
Power and Water Company (MIPCO) plant, which

was licenced in 2014 and operates with a capacity




of 241,000 thousand cubic metres of water per

day.
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Note: Fujairah Independent Water and Power Project F1
IWPP and F2 IWPP were developed by Abu Dhabi
Water and Electricity Authority (ADWEA) (Emirates
Water and Electricity Company (EWEC)) and are
currently operated by Abu Dhabi National Energy
Company (TAQA) as part of Abu Dhabi's water and
electricity supply network. For this reason, although the
plants are located in Fujairah (;_xdll) , approximately
300km northeast of Emirate of Abu Dhabi, they are
considered to be Abu Dhabi desalination plants because
they function as part of Abu Dhabi's water supply

system.

f. TA=87 4 —FRE - WKILBEEHR

f. Al Taweelah Power and Water Complex
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Abu Dhabi is working on establishing the largest
water desalination plant in the world at Al
Taweelah Power and Water Complex through
utilising cost-effective and energy-saving reverse
osmosis technology. Construction work is
expected to be completed during 2022 at an
estimated total cost of AED3.1 billion (US $ 845
million). One fully operational, the plant is
expected to produce about 200 million imperial
gallons — equivalent to 909,200 cubic metres — of

desalinated water per day.
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2.3 Technology is Basis of Development
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a. The percentage of desalinated water in Abu

Dhabi
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The percentage of desalinated water in Abu Dhabi
constitutes 30 % of the total water resources in
this Emirate and in 2019, the quantity of
desalinated water produced in Abu Dhabi reached
1.3 billion cubic metres (266,456 million imperial

gallons); a figure that equates to an average of
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3.32 billion cubic metres (731 million imperial
gallons) per day.
Note: The writer suppose that 3.32 billion cubic

metres should read as 3.32 million cubic metres.
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Eighty-four percent of desalinated water in Abu
Dhabi is produced using the thermal desalination
method, while 67% of the production of drinking
water in Abu Dhabi is produced by multi-stage
flash distillation technology (MSF) and 17% via
multiple-effect distillation technology (MED). The
remaining 16% is produced by seawater reverse

osmosis technology.
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b. Reverse osmosis technology
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Reverse osmosis technology is one of the most
promising technologies to reduce energy used in
seawater desalination. In 2013 Masdar (,<=x)
(Abu Dhabi Future Energy Company) launched a
pilot plant programme in Ghantoot (< si¢) under
the umbrella of Masdar Renewable Energy Water
Desalination Programme. The programme
included developing and offering advanced water
desalination solutions in a competitive
environment through five participants to test the
seawater membrane desalination techniques that

can be operated by renewable energy sources.
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c. Desalination with Solar Energy
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The launch of the project was announced during
UAE Innovation Week in November 2015.
According to Masdar, desalination of sea water
with solar energy using reverse osmosis
represents a promising solution, where the
purification of saltwater through membranes using
solar energy has demonstrated 75% more
efficiency in the consumption of energy compared
to MSF desalination technology currently in use in

UAE.
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d. MSF desalination technology
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Meanwhile, the majority of Abu Dhabi’s water
desalination plants rely on multi-stage flash (MSF)
distillation technology, which is used, for example,
in Shuweihat (<l s3) and Umm Al Nar (LW o)
stations, where seawater is heated through
several stages to convert it into steam and then

cooled and condensed into drinking water.
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e. Multiple-effect distillation technology
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In addition, some desalination plants rely on
Multiple-effect distillation technology (MED), used
in Taweelah (iskl) A plant uses a series of
horizontal tubes that are adapted at low pressure
and temperature levels, where the steam is
passed into the tubes that are cooled from the
outside using seawater, then it thickens and turns

into drinking water.
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3. Jebel Ali Power and Desalination
Complex

GOVERNME!

https://www.dewa.gov.ae/en/about-us/media-publications/latest-

news/2021/07/jebel-ali-power-and-desalination-complex
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Jebel Ali Power and Desalination Complex
enhances generation efficiency and meets energy

and water demand in Dubai.
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Dubai Electricity and Water Authority (DEWA)
continues its efforts to develop its infrastructure to
keep pace with the growing demand for electricity
and water and provide its services according to
the highest standards of availability, reliability,
efficiency, and quality for over a million customers
in Dubai. This is part of DEWA's efforts to support
Dubai's comprehensive and sustainable

development and consolidate its position as the
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best place to live, work, and invest. DEWA
recently announced increasing its electricity
production capacity up to 12,900 megawatts (MW)
and 490 Million Imperial Gallons per Day (MIGD)

(2.23 million m3) of desalinated water.
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3.2 Largest Single-Site Natural Gas

Power Generation Facility
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DEWA's Jebel Ali Power and Desalination
Complex is one of the key pillars to provide Dubai
with high-quality, efficient and reliable electricity
and water services. The Complex has been
confirmed by Guinness World Records as the
largest single-site natural gas power generation
facility in the world at a capacity of 9,547 MW. The
Complex comprises two main plants for power
generation and water desalination. Plant -1 with a
production capacity of 2,761 MW consists of
stations D, E, and G. Plant-2 with a production
capacity of 6,786 MW consists of stations K, L,
and M.
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"DEWA works in line with the vision of His
Highness Sheikh Mohammed bin Rashid Al
Maktoum (asi Ji 231 (p 2as), Vice President and
Prime Minister of UAE and Ruler of Dubai, to
provide an advanced infrastructure that keeps
pace with sustainable development needs. DEWA
has outlined expansion plans for the energy and
water infrastructure based on demand forecasts
until 2030. Innovation is a key pillar in developing
our work system and improving our services to the
highest standards by increasing the use of
disruptive technologies and the latest Fourth
Industrial Revolution technologies such as
Artificial Intelligence (Al); Unmanned Aerial

Vehicles (UAVs); Blockchain*; Energy Storage;




Internet of Things (loT)*, and others," said HE

Saeed Mohammed Al Tayer (il sas 22u), MD &

CEO of DEWA.
(1) (Note 1)
Blockchain: /ARSI C, BEd a2 —#IZ | lockchain: A distributed ledger technology that
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distributes and stores information across multiple
computers. It is primarily used to ensure data security

and transparency, and is known as the underlying

ST I THWET, technology for cryptocurrencies, but is also used in a
wide range of fields, including finance, logistics, and
medicine

(1 2) (Note 2)
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loT (Internet of Things): Also known as "Internet of
Things," this is a technology that connects physical
devices to each other via the Internet to collect and
share data. This allows devices and equipment to
communicate with each other, improving efficiency and

providing new services.
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3.3 100% Emiratisation in leadership

positions
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The Complex's power generation and water
desalination plants use world-class technologies,
state-of-the-art smart solutions, and advanced
technology systems, managed by Emiratis with
the highest skills and capacity. The employees are
the most important success factors for DEWA's
Generation division. All of the division's top
management are Emiratis, whilst in managerial
positions, they make 32% of the workforce. The
Generation division supports DEWA's efforts in
increasing the role of Emirati talent. Emirati
engineers comprise around 42% of the total 74
engineers in the mechanical maintenance

department.
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3.4 Global achievements in operation and

performance
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DEWA's Generation division has achieved global
leadership in its operations and performance.
McKinsey has categorised DEWA, represented by
its Generation division, as one of the best five
plants in the world, in an assessment of 60
prominent global utilities that use electricity and
water co-generation systems. DEWA's optimal
fuel heat utilisation is 80%-90%, which is among
the highest in the world. In terms of maintenance,
the division made global achievements, including
breaking the record for gas turbine and
desalination unit maintenance. It took only 11
working days for a major overhaul of a gas turbine

beating the previous record of 32 days.
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The water desalination unit's annual overhaul took
only 11 working days, beating the previous record
of 23 days. DEWA has become a global
benchmark for the maintenance of gas turbine and
water desalination plants. This has helped DEWA
achieve an availability of 99.73% and a reliability
score of 99.96% in the summer of 2020, which are

among the highest rates in the world.
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3.5 33.41% Generation Efficiency
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Nasser Lootah (sUsl »=l), Executive Vice
President of Generation at DEWA, said that
DEWA's implementation of the latest innovative
technologies has resulted in improving generation
efficiency by 33.41% in 2020 compared to 2006.
This resulted in considerable financial savings and
reduced carbon emissions by 31%. This is
equivalent to planting 327 million trees to offset

the CO? emissions. Nitrogen oxide emissions
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were reduced by 74% and sulphur dioxide by
99%.
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3.6 Global leadership in using Al
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The Generation Division is one of the leading
divisions in the use of Al and other modern
technologies. A team of DEWA engineers, led by
Emirati experts, in cooperation with Siemens
Energy, developed the Intelligent Gas Turbine
Controller, the world's first thermodynamic Digital
Twin Gas Turbine Intelligent Controller, which
uses Al and machine learning. Using this system
at M-Station contributed to increasing efficiency
and reducing emissions. The Controller is
currently installed in nine gas turbines at DEWA's
Generation division and will be installed in an
additional six gas turbines. Moreover, DEWA is
currently extending its functionality to the
Combined Cycle and Co-Generation Assets at M-

Station.
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3.7 Highest health, safety standards
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Jebel Ali Power Plant and Desalination Complex's
commitment to established Environment and
Occupational Health & Safety Management
Systems supported DEWA in obtaining Sword of
Honour for Health and Safety for the 12th time.
British Safety Council announced that DEWA was
the only organisation in the world to win both
Globe of Honour Award for Environment and
Sword of Honour for Health and Safety, for eight
consecutive years, and the first organisation in the
world to win both of these prestigious awards

simultaneously.
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The facility complies with Asset Management
system (1ISO55001) requirements without any non-
conformity since its implementation in 2015.
DEWA's Central Lab received accreditation of
1ISO17025 (for testing and calibration). The
Complex also has the latest smart technologies
for online monitoring of its assets performance

(SPP).
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4.4 Taweelah RO desalination plant

Taweelah Independent Water Project
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Al Taweelah Power and Desalination Complex is
located approximately 50 kilometres to Northeast
of Emirate of Abu Dhabi. It has two power and

water plants, Taweelah A1 and Taweelah B, and
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Taweelah RO, which will be the world’s largest

RO facility when fully commercially operational.
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4.2 Taweelah A1 combined-cycle power

plant
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Taweelah A1 is a combined-cycle power plant and
thermal-based water desalination facility. It uses
ten gas turbines, ten heat recovery steam
generators and three steam turbines. Abu Dhabi
National Energy Company (TAQA) owns 60 per
cent of the plant with ENGIE and Total each
holding 20 per cent.
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4.3 Taweelah B Power and Desalination

Complex

Taweelah B IWPP
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Taweelah B Power and Desalination Complex
comprises three distinct power generation and
desalination facilities that use different
technologies, including simple, open and
combined-cycle gas turbines and multi-stage flash
distillation. TAQA own 60 per cent of the plant,

Marubeni owns 14 per cent, BTU Power and




Powertek each own 10 per cent and Kyuden owns

6 per cent.
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4.4 Taweelah RO desalination plant

Taweelah RO Desalination Plant
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New Taweelah RO desalination plant is part of Al
Taweelah Power and Desalination Complex and
will be the largest RO water desalination plant in
the world when fully commercially operational.
The plant will be 44 per cent bigger than the
world’s current largest RO plant in terms of
capacity, supplying 200 million imperial gallons
per day (909,200 cubic metres per day). In June
2022, production of desalinated water using low
carbon-intensive RO technology from Taweelah
RO reached 50 per cent capacity, providing
100MIGD of desalinated water.

A partnership between Abu Dhabi National Energy
Company (TAQA) and Mubadala Investment
Company holds a 60 per cent equity interest in
Taweelah Reverse Osmosis project with the

remaining 40 per cent held by ACWA Power.
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This desalination facility is sufficient to meet the

water demand for over 350,000 households.
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Taweelah plant will set new benchmarks for
efficiency and cost of water produced with the
adoption of RO technology instead of thermal

desalination.
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5.4 Largest desalination project in Northern

Emirates.

5.5 FEOTIE L ME

5.5 Schedule and Outline of Project

150 MIGD Umm Al Quwain Independent Water Project (IWP)

https://www.acwapower.com/news/fewa-and-mubadala---acwa-power-consortium-ink-agreements-for-

desalination-plant-in-umm-al-quwain/
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5.1 Purpose of Project
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Under the directives of His Highness Sheikh
Khalifa bin Zayed Al Nahyan (0be JV a5 o 4ads),
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President of the United Arab Emirates (UAE), and
His Highness Sheikh Mohamed Bin Rashid Al
Maktoum (a5 Ji 231 (p 2as), Vice President and
Prime Minister of UAE and Ruler of Dubai, and in
fulfillment of UAE Water Security Strategy 2036 -
His Highness Sheikh Saud bin Rashid Al Mualla
(Sl 281 (0 252), Supreme Council Member and
Ruler of Umm Al Quwain (c2s8) of), harnessed the
full potential of this emirate to implement the
project in support of the water security strategy,
which will accelerate the sustainable development

of the UAE.
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5.2 Water purchase agreement
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Federal Electricity & Water Authority (FEWA) and
a consortium consisting of ACWA Power, a global
leader in water desalination and power
generation, and MDC Power Holding Company
LLC, an entity fully owned by Mubadala
Investment Company PJSC (Jlaiiuil Alal 48 55),
has entered into a water purchase agreement for
a 150 million imperial gallon per day (681,000 m?
per day) desalination plant in mirate of Umm Al
Quwain. The plant will utilise Seawater Reverse

Osmosis technology.
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Under the terms of the agreement FEWA will hold
20 percent of the stake, while ACWA Power and
Mubadala will each own 40 percent. The
government of Umm Al Quwain will join as a
partner in the project and will own a stake at a

later date.
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5.3 Crucial and strategic project of

Emirate of Umm Al Quwain,
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His Highness Sheikh Rashid bin Saud Al Mualla
(Blaall 2 g2 ¢y 231 ,) | Crown Prince of Emirate of
Umm Al Quwain, stated: “The crucial and strategic

project in Umm Al Quwain is considered an
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important milestone in the series of development
projects in United Arab Emirates (UAE), as it
enhances the partnership between the public and
private sectors and reflects positivity on the overall
national economy; the project is also strategically
located between Ajman (0was), Umm Al Quwain

and Ras Al Khaimah (fesll osf ).
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5.4 Largest desalination project in

Northern Emirates.
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H.E. Eng. Suhail Mohamed Al Mazrouei (2 Jy
=504 z ), UAE Minister of Energy & Industry
and Chairman of FEWA, said: “This project is
FEWA's first asset in partnership with the private
sector. Its implementation will reinforce UAE’s
Water Security Strategy 2036 as well as bolster its
core programmes. The plant is set to supply 150
million imperial gallons per day to the Northern
Emirates and will prompt the private sector to

further invest in those areas.”

Db TI=0AUA I, BBk TE,
I ERERROBKCELEL 2D 3, HER
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KabELET,

Once commissioned, Umm Al Quwain plant will be
the largest desalination project in Northern
Emirates. The project cost is deemed as highly
competitive and will utilize state of the art
technology allowing it to efficiently produce water

while preserving the environment.

55 BEEDOTELHE

5.5 Schedule and Outline of Project

BFRIE 2019 FEHITHM SN D TET, D
KAEPET 2021 FIZTFESNTNET, ZDO7'R
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Construction is expected to commence in the
second half of 2019, with initial water production
scheduled in 2021. The project is part of the
UAE’s effort to optimise water production and
meet the increasing demand for water in the

country.

UAQ 150 MIGD IWP (%, 2@ Hffiz -3 <l
SEAKFEEIWPY T, 27T ME, BET 5
Bk - PEKERfE & & bic, 150MIGD (1 H¥% 7=

UAQ 150 MIGD IWP is an Independent Water
Project (IWP) based on Reverse Osmosis

Technology. The Plant along with the associated
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Intake & Outfall facilities shall be developed to
produce 150 MIGD (681,900 m3/day) of
desalinated water. The Project shall be located at
a coastal site in Emirate of Umm Al Quwain along
the border of Emirate of Ras Al Khaimah. The
Duration of Water Purchase Agreement (WPA)
term is 35 years and the off-taker is ‘Federal
Electricity and Water Authority’(FEWA). The
Project is expected to be commercially operational

in the 3rd quarter of 2022.

https://www.acwapower.com/en/projects/umm-al-quwain-iwp/

BEEEF KEY FACTS
LOCATION Umm Al Quwain, UAE
TECHNOLOGY Reverse Osmosis (RO)

DESALINATED WATER

682,000 m*/day

ACWA POWER SHARE

40.00%

COMMERCIAL OPERATIONAL DATE

Q3 2023

OFFTAKER (5 AJE)

Federal Electricity and Water Authority (FEWA)

OFFTAKE CONTRACT (Hfi A22%9)

PPA-BOOT-35 YR

PROJECT COST (%% H)

USD 797,000,000

6.7 %147 FI¥AKILFT |

6. Fujairah F1 Desalination Plant

TV¥ AT F1 R EKT T ML TV A
T REAYA I NAVBENBLOYT7 VYA 7 F3
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Fujairah F1 Power and Water Plant is part of
Fujairah Water and Electricity Generation
Complex along with Fujairah F2 Combined Cycle

Power Plant and Fujairah F3.
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6.5 Fujairah F1 Contractors involved

6.1 =

6.1 Over View

https://www.ewec.ae/en/power-plant/fujairah-water-and-electricity-generation-complex

TV A TKIVEEERHRIT., TV A TN
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Fujairah Water and Electricity Generation
Complex is located approximately 24 kilometres
from Fujairah and approximately 300 kilometres

Northeast of Abu Dhabi.

a. 7V%A47 F1 BE-BEKIT7H

a. Fujairah F1 Power and Water Plant
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Fujairah F1 Power and Water Plant is a
combined-cycle natural gas-fired power plant and
hybrid multi-stage flash and reverse osmosis (RO)
desalination plant. The hybrid desalination plant is
made up of five MSF desalination units each with
12.5 million imperial gallons per day
(57,000m3/day) capacity, supplied by Doosan, and
an RO plant supplied by Degremont. At the time of
construction, the plant was the first hybrid
desalination plant in Middle East. Abu Dhabi
National Energy Company (TAQA) owns 60 per
cent of the plant with Sembcorp holding 40 per

cent.

b. 7V% A 7 R2BEEYA I NVREFR

b. Fujairah F2 combined-cycle power plant

7Y% AT F2EEY A 7 VREFTIX. GE
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Fujairah F2 combined-cycle power plant uses GE
GT26B gas turbines and supplementary fired heat
recovery steam generators. For water
desalination, the plant uses multi-effect distillation
with Sidem 8.5 million imperial gallons per day
(39,000 md/day) units and RO technology. TAQA
owns 60 per cent of the plant with ENGIE and

Marubeni each holding 20 per cent.

c. 7x¥A4 7 F3

c. Fujairah F3

COEATRRTIE, K24 F 57 v b (GW)
DEEIET D UAE S KON K )R BT &

This complex will also see the development of

Fujairah F3, a Combined Cycle Gas Turbine
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(CCGT) which will be the largest independent
thermal power plant in UAE, generating up to 2.4
gigawatts (GW) of electricity. The project will
contribute to the stable supply of power, essential
to the economic development of the emirate of

Fujairah.

6.2 7V x A 7 F1 REFTRKIHERR O
=

6.2 Profile of Fujairah F1 Power Plant

Desalination

7Y% AT F1 BEFHAKIIL 6624MW D
AKNPEBE T 0= NTE, T I T ERERT
D7V xAFI1ZHY £7, GlobalData 2L 5
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Fujairah F1 Power Plant Desalination is a
662.4MW gas fired power project. It is located in
Fujairah, United Arab Emirates. According to
GlobalData, this project is currently active. It has

been developed in multiple phases. Post

YA 7 F1i%, 2004 & 6 AICBE@%EMELE | completion of construction, the project got
L7, commissioned in June 2004.

HEEBH Project details

Total Capacity (MW) 662.4

Project Type Thermal

Project Status Active

Project Location

Fujairah, United Arab Emirates

Project Developer

Pipeline Capacity (MW)

Active Capacity (MW)

662.4

6.3 7Vx A7 F1EERH

6.3 Fujairah F1 Project Description
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Abu Dhabi National Energy (TAQA) and
Sembcorp Industries are currently owning the
project having ownership stake of 60% and 40%

respectively.

It is a Combined Cycle Gas Turbine (CCGT)
power plant. The power plant run on dual-fuel.
The primary fuel being used to power the plant is
natural gas. In case of shortage of natural gas the

plant can also run on Distillate Fuel oil.




Fo RRHTANRE LIZSE]
BETEET,

I, REREHETY

Z OFEITT
72

. 2004 - 6 AICBEEIBHG L E L

The project got commissioned in June 2004.

647 %A FI1ENEASK

6.4 Fujairah F1 Power purchase

agreement

ZOHFERETHREINZEINL. 20 FROE
BRI HS &, =3I L— Y kBEH2HH(EWEC)
WZHRGESIVE T,

The power generated from the project is sold to
Emirates Water and Electricity (EWEC) under a
power purchase agreement for a period of 20

years.

65 7%~ J FIZERT I FAEE

6.5 Fujairah F1 Contractors involved

= F el T CRHUETH) 1T, TAKIH
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Doosan Enerbility was selected to render
engineering procurement construction services for

the gas fired power project.

a. 7V%A 7 F1 BEFXHE

a. Fujairah F1 Power Plant Block |

TVx%AT7 F1 BEINE (7Y% 47 F1 BE

AT 1) 121X, GE Power 9 H A Z — b L 73k
s TWET, ZOEBETIE, 106. 1MW DiE
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Fujairah F1 Power Plant Desalination (Fujairah F1
Power Plant Block ) is equipped with GE Power
9E gas turbines. The phase consists of 2 gas

turbines with 106.1MW nameplate capacity.

7Y% AT F1RERNE (7YY A7 F1 5E
AT 1) 121, — A AEERKY —E N
s TnES, ZOBERETE, 119MW OFE
BAREZRD 1 EORKY — B TSN T
WET,

Fujairah F1 Power Plant Desalination (Fujairah F1
Power Plant Block 1) is equipped with Siemens
Back Pressure steam turbine. The phase consists
of 1 steam turbine with 119MW nameplate

capacity.

A URIL, TV AT F1 SEREKILEE | Siemens supplied electric generator for the
(VA7 F1 3&EN7 7 1) I5E#Z ML | Fujairah F1 Power Plant Desalination (Fujairah F1
FaLELR, Power Plant Block I).

GE Power 1X, 7V ¥ A 7 F1 JEFTRK(LiE | GE Power supplied electric generator for the

(7Y% AT F1 SEITXE
F L7,

E 1) [ZTE A R L

Fujairah F1 Power Plant Desalination (Fujairah F1

Power Plant Block I).

b. 7% 45 F1 REHXE I

b. Fujairah F1 Power Plant Block Il

7Y% A7 F1 REINE (7YY A7 F1 RBE
X 1) (21X, GE Power 9E H A X —E UM
SN TVWEd,

ZOEMETIX, 106. 1MW D

Fujairah F1 Power Plant Desalination (Fujairah F1

Power Plant Block Il) is equipped with GE Power
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9E gas turbines. The phase consists of 2 gas

turbines with 106.1MW nameplate capacity.

7Y% AT F1EFYKL (P AT F1 3
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Fujairah F1 Power Plant Desalination (Fujairah F1
Power Plant Block Il) is equipped with Siemens
Back Pressure steam turbine. The phase consists
of 1 steam turbine with 119MW nameplate

capacity.

V= RAUAR, 7V AT F1 O EEITRAAL itak
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Siemens supplied electric generator for the
Fujairah F1 Power Plant Desalination (Fujairah F1

Power Plant Block II).

GE Power (X, 7V ¥ A 7 F1 REFTRAKICIER
(ZV %A 7 F1 REHXKE ) ICREEEHGL

GE Power supplied electric generator for the

Fujairah F1 Power Plant Desalination (Fujairah F1

F L7, Power Plant Block II).
c. TOMDFEREE c. Other Contractors
SHhx=Fe V7 CHUETH) X, 207 rY | Doosan Enerbility supplied steam boiler for the

=7 MIERRA T —afgLE Lz,

project.

Sembcorp Gulf O&M %, K NFEE 7o =7 b

» 0&M FHERA¥E TT,

Sembcorp Gulf O&M is the O&M contractor for

thermal power project.

7. TAv=5A4% - BE - AKILES
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7. Al Layyah Power and
Desalination Station
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B
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7.1 Construction of the existing Al Layyah Power

and Desalination Station

7.2 Th=TA4Y3E - YWKILERTHD

DYEE

JERRIT

7.2 Expansion of the power plant of Al Layyah

Power and Desalination Station

7.3 T DOIEFTILEDFEM

7.3 Details of Expansion of this power plant

7.4 BRELEEAM R KON

7.4 Environmental assessment and Operator

7.5 TV - TA Y 3BT OB

7.5 Al Layyah power plant location

7.6 Tv="7A YIREBIILEFEDOHAL

7.6 Al Layyah power plant expansion project

make-up

7.7 PR DEERER

7.7 Contractors involved

7.8 ZFEHEITFEDHE

7.8 Mitsubishi Heavy Industries' Role
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7.1 Construction of the existing Al

Layyah Power and Desalination Station
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Construction of the existing Al Layyah Power and
Desalination Station began in 1977 and completed
in phases. It uses steam and gas combustion
turbines to generate 896MW of electricity. It
produces approximately 51 million gallons per day
(MIGD) (233,000 m3/day) of water from the

associated desalination plant.

72 7A=54 TR - YoKLEAHRD
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7.2 Expansion of the power plant of Al

Layyah Power and Desalination Station

2023411 H 28 HKMEH, /by v (sl
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On Tuesday, November 28, 2023, H.H. Dr. Sheikh
Sultan bin Muhammad Al Qasimi (s & Gdala
=Aall), Supreme Council Member and Ruler of
Sharjah (3Ll 5 ), inaugurated the expansion of
the Al Layyah (4.ll) station—a project valued at

AED 2.1 billion (US $ 572 milllon).
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This expansion aims to enhance production
capacity, improve operational efficiency, and

reduce carbon emissions.

ZHUTIE, HRAZ—E 20k (4% 345 MW) | BE
BRI A T —2 K, BILUHRA Y — (336
MW)2 & Eh, FkiE s iix 1,026 MW, JE %)
L 58%IT72 0 9, ZHIT, 4 220 5 v
DRFHEHEDOHITHS RIAEINLTWET,

It includes two gas turbines (345 MW each), two
waste heat recovery boilers, and a steam turbine
(336 MW), bringing the total installed capacity to
1,026 MW with an operational efficiency of 58%.
Additionally, it is expected to reduce carbon

emissions by 2.2 million tons annually.




https://sharjah24.ae/en/Articles/2023/11/28/Sharjah-Ruler-inaugurates-Al-Layyah-station-new-

expansion

7.3 ZOREFILRDOFEM

7.3 Details of Expansion of this power
plant

TN=LAYREFOILRICIT, 77 7 REE
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Al Layyah power plant expansion includes the
Construction of a new 1,026 MW natural gas-fired
combined-cycle power plant within the existing Al
Layyah Power and Desalination Station Site in

Sharjah, United Arab Emirates (UAE).



https://sharjah24.ae/en/Articles/2023/11/28/Sharjah-Ruler-inaugurates-Al-Layyah-station-new-expansion
https://sharjah24.ae/en/Articles/2023/11/28/Sharjah-Ruler-inaugurates-Al-Layyah-station-new-expansion

Met Power claims its electricty is cheaper than that of traditional combined cycle power plants (Credit: Atlas Copco)

Sharjah Electricity Water & Gas Authority (SEWA)

R st / N
e e e
Government of Sharjah

Electricity, Water & Gas Authority B

Project Type Location Operator Fuel Type Capacity
Expansion Sharjah, United Sharjah Electricity & Natural gas 1,026 MW
Arab Emirates Water Authority
(SEWA)

https://www.nsenergybusiness.com/projects/al-layyah-power-plant-sharjah-uae/

7.4 RELENAMR L OEEE

7.4 Environmental assessment and
Operator
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Environmental and social impact assessment
(ESIA) for the new power plant was completed in
October 2018. The plant was scheduled to
commence electricity generation between 2020
and 2021.

Sharjah Electricity and Water Authority (SEWA), a
public utility, is the operator of the existing plant

and developer of the expansion project.
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7.5 Al Layyah power plant location
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Existing Al Layyah Power and Desalination
Station is located at Layyah (&l) and covers a
total area of 250,000m2. The new combined-cycle
power plant will be constructed on 35,000m? of

land within the existing site.

7.6 7v=7A YREEMILRFEDOER

7.6 Al Layyah power plant expansion

project make-up

a. RIRTANERRELE 220 | BEHIIBE S A
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a. Natural gas will be the primary fuel, while fuel
oil will be used as supplementary source at the

combined-cycle power plant.

b. 7 =7 A YIEFIEIZ, MTO1IF >V —X
HAZ—E L « =y b 25, AEIERIE LSS
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WA 2 B RRFEER 1 B THRSET,

b. Al Layyah power plant expansion will comprise
two M701F-series gas turbine units, two heat
recovery steam generators, one condensing
steam turbine unit, and two gas combustion

generators and one steam generators.

c. THSEHEE 3,000rpm D M501F » ) — X -
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c. with 7 rated speed of 3,000rpm, M501f Series
gas turbines are expected to have an output
ranging from 570 MW to 1,130 MW. The turbine
features an air-cooled combustor and one rotor
and has an efficiency of more than 62% when
operating at 50Hz frequency in a combined-cycle

configuration. (M501f shall be read as M701F.)
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ERAA T —ICBERBEGHE L, RA T —TH
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d. Hot exhaust gases from these gas turbines will
provide the required heat for the steam boiler,
while the steam generated by the boiler will be
used to run the steam turbine. The gas turbine will
power the electric generator, while the exhaust

steam from the HRSG drives the steam turbine

e. ZOLRFZEIDIX, BEITMZ T, BNOE L
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e. This expansion project will also include the
installation of additional offshore intake and outfall

pipelines, in addition to power generation.

f. ZoFETIE, ERHFPIC 1 BHZYH 5,100
m3 DKL E 187 T md DUFKNMLIEI 7
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f. The proposed project will require approximately
5,100m? of desalinated water and 1.87 million m3

of seawater a day, during operations.
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7.7 Contractors involved

a. Elsewedy Electric T&D & Mitsubishi Power
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a. Elsewedy Electric T&D and Mitsubishi Power
are expected to render engineering procurement
construction services for the gas fired power

project.

b. MHPS % EPC #fo—gtL L THEFH DX
—tvr - 2=y &ML, Elsewedy Electric %
Moo, 77 > MEZ (BOP) fE¥%., BI W
ZOMOBEEY — R A HE L ES,

b. MHPS will provide the turbine units for the
power plant as part of the EPC contract, while
Elsewedy Electric is responsible for site
preparation, balance-of-plant (BOP) works, and

other related services.

c. Environmental Solutions and Consultancy %
ESIA LR— % {ER L. EDF Energy 1% 7 /L=
FAYREBFIIEOT P =T Y T s arH
g e LTEAINE L,

c. Environmental Solutions and Consultancy
prepared the ESIA report, while EDF Energy was
engaged as the engineering consultant for the Al

Layyah power plant expansion.

7.8 ZEETEORE|

7.8 Mitsubishi Heavy Industries' Role
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Mitsubishi Heavy Industries had begun
commercial operation of two M701F simple cycle
gas turbines in a power plant construction project
for Sharjah Electricity, Water and Gas Authority
(SEWA) in Al Layyah Power and Desalination
Station, Sharjah, United Arab Emirates (UAE).
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M701F gas turbines are the core equipment of a
full turnkey construction project for a 1,026 MW
gas turbine combined cycle (GTCC) plant ordered
by SEWA to the consortium consisting of
Mitsubishi Heavy Industries and ELSEWEDY
POWER S.A.E. of Egypt to expand Layyah power
plant. Mitsubishi Heavy Industries is supplying key
equipment, including two gas turbines, one steam
turbine, three generators and two heat recovery
boilers. Elsewedy Power is responsible for
procuring other equipment and carrying out on-

site construction work.




Al Layyah GTCC Power Plant

https://www.mhi.com/jp/news/220822.html




