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ENGIE believes that achieving the energy transition requires a 
multifaceted approach. The Group has identified flexibility as a 
strategic lever for success. The electrical system needs greater 
flexibility to manage more variable production and rising demand 
effectively.
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In light of the urgent need to address climate change, accelerating the energy transition is critical. The COP28 agreement in Dubai 
calls for moving away from fossil fuels and tripling global renewable capacities. Solar and wind energy, which saw a 50% increase in 
capacity in 2023 compared to 2022, is transforming the energy landscape. However, new flexibility solutions are needed to manage 
their variability.

The growing use of renewable electricity sources, such as solar and wind, reduces CO
2
 emissions but increases the need for 

flexibility due to their intermittency. As renewables cause more significant variations in electricity production, both seasonally 
and daily, grid operators must adopt flexibility solutions to ensure the stability and reliability of the electricity supply by balancing 
the fluctuations in renewable generation and aligning it with varying demand patterns.

No single technology or solution can solve the challenges, rather a combination. At ENGIE, we have various Flexible Generation 
Solutions to help aid a smooth and reliable energy transition. 

Thermal Power 
Generation

Natural gas and renewable gases 
in power generation, are an 
essential component of the 
energy transition.

Battery
Storage

The need for battery storage 
solutions is increasing in line with 
the stronger penetration of 
renewables.

Desalination

Desalination technology allowing CO
2
 

reduction; Flexibility from the decoupling 
of desalination from thermal generation 
and the inclusion of renewables to 
decarbonize operations.

Renewable Hydrogen

Aside from its key role in the decarbonisation of heavy sectors 
(industry, heavy mobility), and its storage capabilities, 
renewable hydrogen, can offset the intermittency of renewable 
energy sources and ensure the stability of electricity networks. 

Demand Side Management 

Flexibility of production is not the sole solution to 
meet the flexibility requirements of electricity 
networks. Demand can also be adjusted to variations 
in electricity production. 

Flexible Generation
Global Statistics
Flexible Generation
Global Statistics

16,00016,000
employees worldwide

€2.1 bn€2.1 bn
EBIT 2023

€22.4 m€22.4 m
in B to C contracts
worldwide

62 GW62 GW
in gas-fired electricity
production capacity at
100%

1600 MIGD1600 MIGD
in desalinated water 
solutions

UPSTREAMUPSTREAM HourlyHourly DailyDaily WeeklyWeekly SeasonalSeasonal

THE CHALLENGETHE CHALLENGE
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60 59 60
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2017 2022 2023 2025 2030

Others Batteries Pumped storages Coal Gas

Battery storage [accelerating]
for immediate to daily 
flexibility needs

Pumped storage [mature]
for hourly to weekly flexibility 
needs

CCGTs [mature/decreasing]
for intraday to seasonal 
flexibility needs

H2 production & storage 
[emerging] for seasonal 
flexibility needs
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The transition to a low-carbon economy and higher electrification 
implies the deeper integration of renewable energies in the 
electricity mix. To ensure the security of supply, higher energy 
storage capacities are needed.
 
Batteries are a decisive complement to the portfolio of flexibility 
tools. Their capacity is increasing and their cost falling year on 
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ENGIE operates combined cycle, open cycle and cogeneration 
plants which use natural gas. These plants can generate high 
electricity volumes and are essential to meet energy demand 
while suiting flexibility requirements. Gas assets are easily 
controlled with known and reliable start-up times. 

While natural gas is a key energy source for transitioning to a 
low-carbon electricity sector due to its lower CO

2
 emissions 

compared to other fossil fuels, ENGIE is exploring several 
additional ways to decarbonize its thermal operations as part of its 
commitment to achieving net zero by 2045.
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Energy efficiency 
improvements within 
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Integrating advanced technologies and 
optimizing our processes to reduce energy 

losses and improve fuel efficiency.
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optimizing our processes to reduce energy 

losses and improve fuel efficiency.

BATTERIESBATTERIES

BATTERY ENERGY STORAGE SYSTEMS (BESS)BATTERY ENERGY STORAGE SYSTEMS (BESS)

Essential with renewable penetration >30%, both front of the meter (grid) and behind the meter (clients); BESS provide short term flexibility - microseconds 
to hours - to the grid and our clients.

Standalone
Co-located 
with 
renewables 
and thermal

At the clients: 
B2C, B2B

Currently, most of these solutions focus on production, each serving a specific function.

THERMAL POWER GENERATIONTHERMAL POWER GENERATION

year, which makes them increasingly competitive. ENGIE is 
currently focused on the mature Li-Ion battery technology to 
deploy development projects concerning its Battery Energy 
Storage System (BESS) activity.
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The co-located battery is 
on a production site. It can 
store the produced energy 
or inject it into the grid.
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The stand-alone battery 
that is not present on 
production site - can store 
energy coming from the 
grid and reinject it.
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The demand-side battery:
▪ Stores energy from the 

grid, solar panels on 
the industrial site or 
the home

▪ Injects this energy 
back into the grid or 
makes it available for 
local consumption
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FUNCTIONINGFUNCTIONING
We need to differentiate: the grid-connected 

battery and the demand-side battery
We need to differentiate: the grid-connected 

battery and the demand-side battery

Grid-connected batteryGrid-connected battery Demand-side battery 
(consumers)

Demand-side battery 
(consumers)

Renewable energy productionRenewable energy production

Co-located batteryCo-located battery

Grid-capable 
battery 
storage system

Grid-capable 
battery 
storage system

Stand-alone batteryStand-alone battery
Grid energyGrid energy

energy stored 
and reinjected
energy stored 
and reinjected

Electricity distribution 
network

Electricity distribution 
network Industrial or 

private site
Industrial or 
private site

Reduced-size 
battery 
storage 
system

Reduced-size 
battery 
storage 
system



ENGIE ARE GLOBAL LEADERS IN 
REVERSE OSMOSIS TECHNOLOGY
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ENGIE focuses on Reverse Osmosis (RO) Technology as it 
is one of the most energy-efficient methods for 
desalination, requiring significantly less energy compared to 
traditional thermal processes, making it ideal for sustainable 
operations. 

Advances in RO have reduced the cost of desalinated water, 
making it viable for large-scale production and lowering 
operational costs due to its lower energy consumption. 

A key benefit of RO is that they are highly scalable, 
providing flexibility to meet both small and large-scale 
water supply needs, which is crucial for addressing varying 
regional demands.

DESALINATIONDESALINATION

ENGIE leads the charge in addressing water scarcity across the 
GCC. Operating thirteen cutting-edge desalination plants across 
the region, we produce a remarkable 5.8 million cubic meters of 
water daily.

Usable in addition to all green energies to satisfy and decarbonise many uses, hydrogen can 

become the pillar of 100% renewable regions.

 

Renewable hydrogen solutions across the entire value chain

ENGIE has positioned itself as a major player in renewable hydrogen and operates along the 

entire length of the hydrogen value chain – from production of renewable energies to end uses:

 

Green hydrogen – an essential component of the energy mix:

▪ Store energy and make it available when renewables are not producing electricity

▪ Develop more sustainable forms of mobility

▪ Decarbonise industrial uses

 

From research to marketing, we are involved in production through to end uses: strategy, 

design, engineering, building low-energy assets, digital platforms, operation, funding and 

performance obligation.

Renewable Hydrogen is produced by water electrolysis using renewable electricity. Hydrogen is one of the levers that will speed up 
the transition to a carbon neutral future: development of green mobility, decarbonisation of large-scale industrial uses of hydrogen 

(fertilisers, refineries, chemicals, etc.), improved integration of intermittent renewable energies into the energy system, massive 

storage of the surplus electricity generated.

RENEWABLE HYDROGEN RENEWABLE HYDROGEN 

Permeate

Perforated Central Tube

 Antitelescoping
Device

Feed Solution

Outer Wrap

Feed Channel Spacer

Membrane

Permeate Collection Material

Membrane

Feed Channel Spacer

Concentrate
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Solid Handling Facilit
y

Residuals to Landfill

Ocean
Treated Backwash

Anthracite

Sand

Gravel

Intake

Outfall

Coagulation and 

Flocculation Tanks

Intake PumpStation

Filter Backwash
Water

Seawater

Filtrate 

Pumps

RO Feed

Pumps
Boost

Pumps

Reverse Osmosis (RO) System

Filtrate

Supply

Product Water 
Storage Tanks

Potable 

Water

Recovery

Energy System

Outfall 

Pump Station

Cartridge

Filters
Conventional

Pretreatment Filteration



DEMAND SIDE MANAGEMENT DEMAND SIDE MANAGEMENT 

FLEXIBILITY OF PRODUCTION IS NOT 
THE SOLE SOLUTION TO MEET THE 
FLEXIBILITY REQUIREMENTS OF 
ELECTRICITY NETWORKS. DEMAND 
CAN ALSO BE ADJUSTED TO 
VARIATIONS IN ELECTRICITY 
PRODUCTION. 
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Make progress in the decarbonisation 
of gas-fired plants
Make progress in the decarbonisation 
of gas-fired plants

PRIMARY OBJECTIVES FOR 2045PRIMARY OBJECTIVES FOR 2045

ENGIE proposes to industrial and tertiary customers to draw benefit 
from their flexibility, whether through demand side management or 
deferred consumption. Higher electricity prices have sparked interest 
in flexibility reward offers, which are now an integral part of global 
energy efficiency approaches.

Focused in Europe

For residential customers, new services are available to manage 
household appliances to make savings while contributing to a 
stable network. The European decarbonisation scenario 
developed by ENGIE estimates that in 2050, the flexibility in 
demand will be twice as high as that delivered by production. 
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EXPLORING ALTERNATIVE 
FUEL TYPES
EXPLORING ALTERNATIVE 
FUEL TYPES

MAKE GREATER USE OF 
CARBON CAPTURE, USAGE 
AND STORAGE (CCUS)
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BATTERY STORAGE 
CAPACITY OF 1 TWH
BATTERY STORAGE 
CAPACITY OF 1 TWH

DEVELOP THE PRODUCTION 
GREEN HYDROGEN
DEVELOP THE PRODUCTION 
GREEN HYDROGEN

DESALINATION CAPACITY
OF 2000 MIGD
DESALINATION CAPACITY
OF 2000 MIGD

OPTIMIZATION THROUGH 
ENERGY EFFICIENCY, 
UTILIZING DIGITALIZATION 
& OTHER TECHNOLOGY
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FLEXIBLE GENERATION IN GCCFLEXIBLE GENERATION IN GCC
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QATAR

SAUDI ARABIA

OMAN

KUWAIT

Az Zour North
1,519 MW | 107 MIGD
17.5% owned

BAHRAIN
Al Hidd
929 MW | 90 MIGD
30% owned

138 MIGD

Al Dur
1,224 MW | 48 MIGD
45% owned

Al Ezzel
954 MW
45% owned

Barka 2
678 MW | 26 MIGD
31% owned

120 MIGD

Sohar 1
585 MW | 33 MIGD
45% owned

Sohar 2
744 MW
46% owned

Al Rusail
665 MW
31%downed

Barka 3
744 MW
46% owned

Barka 4
61 MIGD
27% owned

Ras La�an B
1,025MW | 60 MIGD
40% owned

123 MIGD

Ras La�an C
2,730 MW  | 63 MIGD
20% owned

Marafiq
2,750 MW | 176 MIGD
40% owned

401 MIGD

Jubail 3B
61 MW Solar PV

125 MIGD
40% owned

PP11
1,729 MW
20% owned

Mirfa
1,700 MW | 53 MIGD
20% owned

11 MW Solar PV
Yanbu 4

100 MIGD
40% owned

1,608 MW | 2,839 t/h steam
60% owned

Tihama
1,507 MW
1,447 t/h steam
40% owned

Fadhili

UNITED ARAB EMIRATES

Shuweihat 1
1,600 MW | 100 MIGD
20% owned

730 MIGD

Shuweihat 2
1,510 MW | 100 MIGD
20% owned

Mirfa 2
120 MIGD
40% owned 

Al Taweelah A1
1,592 MW | 84 MIGD
20% owned

Umm Al Nar B
2,240 MW | 143 MIGD
20% owned

Fujairah 2
2,000 MW | 130 MIGD
20% owned

28.5 GW
Installed power 
capacity

1,600 MIGD

345 MIGD

+14.5 million
people served daily
with potable water


