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Overview

Abstract High renewable energy penetration targets cannot be achieved
without more reliance on energy storage technologies. This study provides a
long-term techno-economic analysis for the energy mix of Egypt until 2050. 

Abstract High renewable energy penetration targets cannot be achieved
without more reliance on energy storage technologies. This study provides a
long-term techno-economic analysis for the energy mix of Egypt until 2050. 

Contrary to renewable based power, clean hydrogen and derivatives are,
unfortunately, not (yet) able to compete with fossil energy (oil, natural gas or
coal). Competitiveness of clean hydrogen and derivatives will be expected,
though, as soon as the costs of greenhouse gas emissions will become. 

Using the Hydra simulation model developed in MATLAB/Simulink, the study
evaluates the Levelized Cost of Hydrogen (LCOH) and Levelized Supply Costs
of Hydrogen (LSCOH) across various scenarios, spanning from 2024 to 2050.
These scenarios incorporate factors such as economic growth, technological. 

tems that utilize different energy storage options, including battery energy
storage system (BESS) and hydrogen energy storage (HES). In this context,
this study aims to evaluate the techno-economic and environmental impacts
of integrating a hydrogen energy stora e (HES) facility comprising an. 

The European Bank for Reconstruction and Development (EBRD) has stepped
up to provide a vital US$30 million equity bridge to Obelisk Solar Power, a
special purpose vehicle owned by global renewables giant Scatec ASA. This
investment will help Egypt bring its very first large-scale hybrid solar and. 

The report combines IRENA’s Renewables Readiness Assessment (RRA)
methodology, based on country-led consultations with stakeholders, with an in-
depth REmap analysis of the country’s renewable energy prospects in the
years ahead. REmap – IRENA’s global roadmap to scale up renewables –
identifies. 

The project by Scatec will combine solar power generation with battery
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storage to boost Egypt's clean energy capacity and vision The 1 GW solar
plant with a 100 MW/200 MWh battery energy storage system (BESS) will be
the first of its kind in Egypt Scatec ASA, a Norwegian renewable energy firm,
has. Can hydrogen energy storage be integrated into a hybrid PV/wind/battery
energy storage system?

In this context, this study aims to evaluate the techno-economic and
environmental impacts of integrating a hydrogen energy storage (HES) facility
comprising an electrolyzer, fuel cell, and hydrogen tank into a hybrid
PV/wind/battery energy storage system (BESS). Three different systems have
been considered in this analysis. 

How much does a hybrid power system cost?

It consists of 160 kW PV panels, a 50 kW fixed capacity diesel generator, 19
strings with 190 lead-acid batteries (with a 3.11 kWh rated capacity) and a
39.3 kW converter. The proposed hybrid power system could reduce the CO2
emissions by approximately 94% with an energy cost of $ 0.1074/kW. 

How much does it cost to build a hydroelectric plant in Egypt?

The Egyptian Electricity Ministry plans to set up hydroelectric plants with a
capacity of 2–5 MW. The German development agency Kreditanstalt für
Wiederaufbau (KfW) supported the construction of small dams in the Upper
Nile region, and the project was assigned for a cost of € 30 M (Takouleu,
2020). 

Is a solar/wind hybrid system economically feasible?

In the meantime, Elsayed et al. (2017) provided an economic assessment for a
solar/wind hybrid system for application in remote areas in Egypt. It has been
concluded that the hybrid system is more economically feasible than a stand-
alone PV system. 

How much does a PV/wind hybrid system cost?

The results showed that the Net Present Cost (NPC) over 15 years lifetime and
COE of the PV/wind hybrid system were equivalent to $18,113 and $0.648,
respectively, accompanied by a storage capacity of 34%. 

Why do wind farms in Egypt shut down on demand?

• The wind farms in Egypt apply a shut down on demand approach that
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provides a safe route for migratory birds. • Noise, visual pollution and
electromagnetic interference. • Bird fa.tality, soil erosion and deforestation. •
Lightning from towers and electromagnetic radiation. • Hazardous
manufacturing processes.
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Hybrid renewable storage cost breakdown in Egypt 2030

  

Design of a hybrid renewable
energy system for a reverse ...

PDF , On Jan 1, 2023, Ahmed A. M. Awad and
others published Design of a hybrid renewable
energy system for a reverse osmosis desalination
plant: Case study of Abuqir-Egypt , Find, ...

  

Renewables, Hydrogen and
Energy Storage Insights 2030

Prior to hosting the COP27 climate summit in
2022, Egypt committed to generating 42% of its
energy from renewable sources by 2035, later
accelerating this target to 2030.

  

Figure 1. Recent & projected
costs of key grid

The "Report on Optimal Generation Capacity Mix
for 2029-30" by the Central Electricity Authority
(CEA 2023) highlight the importance of energy
storage systems as part of ...

  

Levelised Cost of Hydrogen
Maps - Data Tools 

These interactive maps present the levelised
cost of hydrogen (LCOH) production from solar
PV and onshore wind. For each location and its
hourly solar PV and onshore wind capacity

Powered by Global PV Storage Insights



Page 6/13

factors, the cost-optimal capacities ...

  

ELECTRICITY STORAGE AND
RENEWABLES

ISBN 978-92-9260-038-9PDF) ( Citation: IRENA
(2017), Electricity Storage and Renewables:
Costs and Markets to 2030, International
Renewable Energy Agency, Abu Dhabi. About
IRENA

  

Middle East Distributed Energy
Generation Market, 2033

1 ???· Advances in solar PV efficiency, battery
storage integration, and digital energy
management platforms are improving the
viability of decentralized systems for households,
...

  

Egypt's First Large-Scale
Solar+Battery Project Gets A
Fillip

Norway-based renewable energy company
Scatec ASA has announced the financial close for
its landmark Obelisk hybrid solar and battery
storage project in Nagaa ...
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Egypt's Pioneering Solar and
Battery Storage Project
Secures ...

Egypt secures $479M loan for first solar-battery
plant, backed by AfDB, EBRD, and BII, led by
Scatec's Obelisk SPV for green energy transition.

  

The value of diurnal and
seasonal energy storage in
baseload renewable  

In addition, seasonal energy storage is the major
cost driver in the hybrid system, causing
baseload generation cost to exceed the
conventional thermal baseload units, despite ...

  

Renewable Energy Outlook: Egypt

This study by the International Renewable
Energy Agency (IRENA) examines the policy,
regulatory, financial and capacity-related
challenges that the country has to address to
meet ...

  

Cost trends of the different
solar power technologies

Current expectations of global cumulative
renewable power capacity to 2030 Solar PV is
likely to hit the level needed under the tripling
goal by 2030 of around 5.5 TW
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MENA Solar and Renewable
Energy Report

Global Investment in Renewable Energy (USD
Billion) Investments in storage solutions, grid
Interconnectivities and CSP, considered to have
greater priorities recently. It is expected that ...

  

Egypt Secures $600 Million
Funding for Massive 1.1 GW
Solar ...

On June 15, 2025, Egypt and Norwegian
renewable energy developer Scatec announced
the financial close on "Obelisk" - a landmark
$600 million hybrid solar and battery storage
project ...

  

Cost-Effective Analysis of a
Hybrid PV/Fuel Cell/Battery
System ...

The increasing global demand for clean water
and sustainable energy solutions has driven the
exploration of hybrid renewable energy systems
for desalination applications. This study ...

  

Egypt 

Egypt's power sector emissions have grown
three and a half times over the past two
decades, driven by a significant rise in gas
generation to keep pace with a tripling in
electricity demand. Egypt aims for 42%
renewable ...
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Energy storage systems impact
on Egypt's future energy mix
with ...

Abstract High renewable energy penetration
targets cannot be achieved without more
reliance on energy storage technologies. This
study provides a long-term techno ...

  

Design of a hybrid renewable
energy system for a reverse ...

A preliminary design for a Hybrid Renewable
Energy Source (HRES) system to satisfy electrical
load demand of a proposed Reverse Osmosis
(RO) seawater desalination ...

  

Optimum sizing of hybrid
renewable energy system with
biomass ...

GHG emissions should be reduced by 40 % by
2030 and by 80 % by 2050. To achieve this goal,
it is essential to substitute conventional energy
sources with renewable ...

  

(PDF) Egypt's Solar Revolution:
A Dual Approach to Clean ...

The Egypt Solar Hybrid Initiative aims to
revolutionize the nation's renewable energy
landscape by integrating Concentrated Solar
Power (CSP) and Photovoltaic (PV) ...
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Cost-Effective Analysis of a
Hybrid PV/Fuel Cell/Battery ...

The main objective of this paper is to design and
evaluate the optimal configuration of a hybrid
renewable energy system; comprising PV panels,
Fuel Cells (FCs), and Battery Storage (BS); ...

  

Review of energy storage
integration in off-grid and grid
...

Hybrid renewable energy systems (HRES), which
integrate multiple renewable energy sources,
have emerged as a promising pathway toward
sustainable energy solutions. ...

  

Energy storage costs 

Overview Energy storage technologies, store
energy either as electricity or heat/cold, so it can
be used at a later time. With the growth in
electric vehicle sales, battery storage costs have
fallen ...

  

Egypt set for giant solar-plus-
battery storage project

Norway's Scatec has signed a 25-year PPA with
Egyptian Electricity Transmission Co. (EETC) for a
1 GW solar and 100 MW/200 MWh battery
storage hybrid project in Egypt. "This will be the
first  
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Electricity storage and
renewables: Costs and markets
to 2030

Although pumped hydro storage dominates total
electricity storage capacity today, battery
electricity storage systems are developing fast,
with falling costs and improving performance. ...

  

Scatec Secures Financing for
Groundbreaking Hybrid ...

The project not only embodies a commitment to
renewable energy but also significantly
contributes to Egypt's ambitious objective of
achieving 42% renewable energy in its power
generation mix by 2030. Project ...

  

Energy storage systems impact
on Egypt's future energy mix
with ...

High renewable energy penetration targets
cannot be achieved without more reliance on
energy storage technologies. This study provides
a long-term techno-economic ...

  

Feasibility and optimal sizing
analysis of hybrid PV/Wind ...

This research aims to investigate A novel and
complete system consists of hybrid renewable
energy farm with high-energy-consuming
seawater desalination in fourth locations in
Egypt. ...
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Economic and Technical
Evaluation of Hydrogen
Storage in ...

Hurghada with DSM the lowest. The costs of
cycling the energy through the battery bank can
be used to explain the battery wear cost. If the
storage system's characteristics indicate that ...

  

Middle East Renewable Energy
Market Size Report, 2033

The Middle East renewable energy market size
was valued at USD 52.03 billion in 2024 and is
projected to reach USD 109.56 billion by 2033,
growing at a CAGR of 9.5% from 2025 to 2033

  

Economic and technical
analysis of hydrogen
production and ...

Understanding these cost variations is crucial for
evaluating the economic viability of hydrogen
production projects and ensuring their
competitiveness.

  

Smart Grid Market 2025-2030:
Market Trends and Strategies

3 ???· This report provides an in-depth
assessment of the Smart Grid landscape;
analysing the technological, regulatory and
commercial forces that will shape the sector over
the next five ...
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Economic and technical
analysis of hydrogen
production and ...

Nasser et al. 23 and Youssef et al. 24 focus on
hybrid renewable systems and hydrogen storage
in Upper Egypt, respectively. Both studies
identify logistical challenges that ...

  

Towards a sustainable energy
future for Egypt: A systematic
...

This review summarises the current energy
outlook of Egypt while analysing the country's
potential to harness energy from sustainable
sources. In general, it has been found ...
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