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Overview

What are the five underground large-scale energy storage technologies?

In this work, the characteristics, key scientific problems and engineering
challenges of five underground large-scale energy storage technologies are
discussed and summarized, including underground oil and gas storage,
compressed air storage, hydrogen storage, carbon storage, and pumped
storage. 

Why is deep underground energy storage important?

It is an effective way to implement SPRs, natural gas peak shaving, a
sustainable supply of renewable energy, and the large-scale and efficient
utilization of hydrogen. The development of deep underground energy storage
is a key issue in achieving carbon neutrality and upgrading China’s energy
structure. 

What is large-scale underground energy storage?

Renewable and Sustainable Energy Reviews, 2011, 15 (1): 839-844. <p>Large-
scale underground energy storage technology uses underground spaces for
renewable energy storage, conversion and usage. It forms the technological
basis of achieving carbon peaking and carbon neutrality goals. 

What is underground thermal energy storage?

Underground Thermal Energy Storage (UTES) A thermal energy storage is a
system that can store thermal energy by cooling, heating, melting, solidifying
or vaporizing a material , such as hot-water, molten-salt or a phase-change
material. Sensible heat storage (SHS) relies on the temperature variation of a
solid or liquid (e.g. water). 

Why is the underground a good place to store thermal energy?

The underground is suitable for thermal energy storage because it has high
thermal inertia, i.e. if undisturbed below 10-15 m depth, the ground
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temperature is weakly affected by local above ground climate variations and
maintains a stable temperature [76, 77, 78]. 

What is underground gravity energy storage (Uges)?

The proposed technology, called Underground Gravity Energy Storage (UGES),
can discharge electricity by lowering large volumes of sand into an
underground mine through the mine shaft.
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Underground Energy Storage for Families

  

What is underground energy
storage? , NenPower

Aug 13, 2024 · Underground energy
storage refers to various methods of
storing energy in subterranean
environments, primarily aimed at
enhancing energy ...

  

Compressed air and hydrogen
storage experimental facilities ...

Jun 25, 2025 · This facility facilitates
large-scale and long-term energy
storage for stable and continuous energy
supply, and enables repurposing of
underground space and acceleration of
...

  

Challenging perceptions of
underground ...

Jul 2, 2024 · Underground hydrogen
storage (UHS) will be an essential part of
the energy transition. Over 45 pilot
projects are underway to reduce the
technical ...

  

?????:?????????????? Engineering
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Sep 30, 2024 · ????: Deep Underground
Energy Storage: Aiming for Carbon
Neutrality and Its Challenges
?????????????? ??: ???, ??? ??: Chunhe
Yang, ...

  

Theoretical and Technological
Challenges of Deep Underground
Energy  

Jun 1, 2023 · Deep underground energy
storage is the use of deep underground
spaces for large-scale energy storage,
which is an important way to provide a
stable supply of clean energy, ...

  

Long-duration energy storage
technology adoption: Insights ...

Jun 1, 2025 · This qualitative study
explores long-duration energy storage
(LDES) technology adoption within the
U.S. energy industry. A qualitative
approach was selected to uncover ...

  

About Us 

Aug 17, 2025 · UEST is a strategic
partnership of the HOT Energy Group,
the ILF Group, RED Drilling & Services
and CAC Engineering. The consortium
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fuses ...

  

Energy from closed mines:
Underground energy storage and
geothermal  

Jul 1, 2019 · Closed mines can be used
for the implementation of plants of
energy generation with low
environmental impact. This paper
explores the use of abandoned mines for
Underground ...

  

UK Energy Storage The UK'S Largest
...

UK Energy Storage will build the UK's
largest Hydrogen storage site, with up to
2 billion cubic metres of hydrogen
capacity providing up to 20% of the UK's
...

  

Large-Scale Underground Storage of
Renewable Energy ...

Oct 1, 2023 · Compared with
aboveground energy storage
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technologies (e.g., batteries, flywheels,
supercapacitors, compressed air, and
pumped hydropower storage), UES ...

  

Advances in Underground Energy
Storage for Renewable  

Jun 1, 2021 · Advances in Underground
Energy Storage for Renewable Energy
Sources Applied Sciences ( IF 2.5 ) Pub
Date : 2021-06-01, DOI:
10.3390/app11115142 Javier Menéndez,
...

  

Overview of Large-Scale
Underground Energy Storage
Technologies for  

Feb 1, 2019 · The underground energy
storage technologies for renewable
energy integration addressed in this
article are: Compressed Air Energy
Storage (CAES); Underground Pumped ...

  

Underground Gravity Energy
Storage: A Solution ...

Jan 11, 2023 · This article suggests using
a gravitational-based energy storage
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method by making use of
decommissioned underground mines as
storage ...

  

What is an underground energy
storage field?

Aug 23, 2024 · Underground energy
storage fields are crucial components in
the management of energy systems,
particularly in the context of renewable
...

  

Home 

Aug 16, 2025 · Underground Energy
Storage Technologies (UEST): Your
partner for underground hydrogen
storage & underground carbon storage!
Contact us today.

  

A Centre of Excellence for Energy
Leaders 

Feb 5, 2024 · UEST (Underground Energy
Storage Technologies) is a strategic
consortium of the HOT Energy Group,
the ILF Group, RED Drilling & Services
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and CAC Engineering. The ...

  

Deep Underground Science and
Engineering Call for Papers
Underground  

It encompasses those innovative storage
modalities such as compressed air
energy storage, underground gas
storage, hydrogen storage, CO 2
sequestration and mineralization, ...

  

Underground Thermal Energy
Storage

Aug 3, 2016 · As fossil fuel resources are
rapidly diminishing, sustainable energy
consumption is becoming increasingly
important. [1,2] Although this depletion
...

  

Going Beneath the Grid with
Underground ...

6 days ago · Known as the Earth Battery,
the approach uses multiple fluids to
store energy as pressure and heat
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underground. The system includes ...

  

Overview of Large-Scale
Underground Energy Storage ...

Feb 1, 2019 · One way to ensure large-
scale energy storage is to use the
storage capacity in underground
reservoirs, since geological formations
have the potential to store large volumes
...

  

?????????????? 

Deep Underground Energy Storage:
Aiming for Carbon Neutrality and Its
Challenges Chunhe Yang, Tongtao Wang
Author information+ State Key
Laboratory of Geomechanics and ...

  

Underground energy storage
engineering

Oct 19, 2021 · Through the analysis, the
significance and application prospect of
the underground energy storage project
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for the transformation and development
of clean and low-carbon energy ...

  

UK pumped storage hydropower set
for underground energy ...

Aug 4, 2025 · UK pumped storage
hydropower set for underground energy
boom As the UK gears up for a
renaissance in pumped storage hydro,
Angus MacGregor emphasizes the
importance ...

  

Advances in Underground Energy
Storage for Renewable Energy ...

May 28, 2021 · In this Special Issue,
advances in underground pumped
storage hydropower, compressed air
energy storage, and hydrogen energy
storage systems are presented as ...

  

ENERGY, BUT WITH THE
ENVIRONMENT IN MIND

Sep 30, 2023 · (), consolidates more
than 150 years of combined corporate
experience in underground gas storage
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(UGS) and geothermal energy, gathered
by ...

  

??????????????????

Mar 31, 2023 · Based on the types of
underground space storage facilities,
combined with the construction of global
underground space storage facilities and
related research experiments, ...

  

A comprehensive review of
geothermal energy storage: ...

Sep 15, 2024 · Effective or improved
energy conservation is essential as
energy needs rise. There has been a rise
in interest in using thermal energy
storage (TES) systems because they can
...

  

Underground solar energy storage
via energy piles: An ...

Jan 15, 2022 · Energy storage needs to
account for the intermittence of solar
radiation if solar energy is to be used to
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answer the heat demands of buildings.
Energy piles, which embed ...

  

Underground Thermal Energy
Storage

Underground thermal energy storage
(UTES) provide us with a flexible tool to
combat global warming through
conserving energy while utilizing natural
...

  

Storing energy underground :
Reservoir thermal ...

Feb 12, 2025 · Reservoir thermal energy
storage has huge potential for increasing
the application of geothermal,
particularly as a complement to solar
and wind ...

  

Frontiers , Underground energy
storage system ...

May 23, 2023 · As an important support
technology of renewables, energy
storage system is of great significance in
improving the resilience of the power ...
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Review and prospect of
underground thermal energy
storage ...

3 days ago · Abstract: In order to
mitigate global warming,achieve
"emission peaking and carbon
neutrality" and utilize new energy
resources efficiently,the power system
taking new energy as ...

  

Integration of large-scale
underground energy storage ...

Nov 1, 2024 · In this work, the
characteristics, key scientific problems
and engineering challenges of five
underground large-scale energy storage
technologies are discussed and
summarized, ...

  

???????? Advance in deep
underground ...

Sep 10, 2022 · Deep underground
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energy storage is the breakthrough of
deep cross fusion of geotechnical
engineering,engineering geology and
energy ...

  

Engineering 

Dec 6, 2023 · 1. Definition of deep
underground energy storage Deep
underground energy storage (DUES) is
an important strategic practice for
ensuring China's energy supply, its ...
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