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Overview

Background The world's energy utilization has shifted from high-carbon, high-
polluting, non-renewable energy to low-carbon, clean, renewable energy. In
this process, the utilization of low-carbon, clean energy typified by natural
gas, wind power, solar energy, and hydrogen energy needs to be. 

Background The world's energy utilization has shifted from high-carbon, high-
polluting, non-renewable energy to low-carbon, clean, renewable energy. In
this process, the utilization of low-carbon, clean energy typified by natural
gas, wind power, solar energy, and hydrogen energy needs to be. 

In this paper, on the base of the future development of clean and low-carbon
energy, the concept and connotation of underground energy storage
engineering (UESE) was proposed and expounded, and then a review was
presented for the research and development of underground pumped energy
storage. 

Based on the types of underground space storage facilities, combined with the
construction of global underground space storage facilities and related
research experiments, this paper deeply compares and analyzes the
development status of oil and gas storage in the world and China, so as to put.

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.
In this work, the characteristics, key scientific problems and engineering. 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 are the five underground large-scale energy storage technologies?
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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. 

Can deep underground energy storage be used for energy reserve
maintenance?

Based on the analysis of the background, types and status, and the study of
the key theoretical and technical problems of deep underground energy
storage in China, we make the following conclusions: (1) The use of deep
underground spaces for energy storage is an important direction for future
energy reserve maintenance. 

Can deep underground energy storage be developed in China?

The solution to these key scientific and technological problems lies in
establishing a theoretical and technical foundation for the development of
large-scale deep underground energy storage in China. 1. Introduction China
must urgently transition to low-carbon energy consumption in order to meet
the challenges of global warming. 

What are the basic theoretical problems for energy stored deep underground?

Therefore, ensuring the long-term performance and revealing the functional
deterioration and disaster mechanism of the storage are the basic theoretical
problems for energy stored deep underground. Fig. 11. 

Why is underground gas storage important for China's Energy Security?

Therefore, accelerating the construction of underground gas storage is an
important strategic demand to ensure China’s energy security. Based on the
above analysis, the use of deep underground spaces for large-scale energy
storage is one of the main methods for energy storage.
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Development direction of underground energy storage

  

(PDF) The development,
frontier and prospect of Large-
Scale Underground  

Large-Scale Underground Energy Storage (LUES)
plays a critical role in ensuring the safety of large
power grids, facilitating the integration of
renewable energy ...

  

The most comprehensive
analysis of underground ...

This article will analyze underground thermal
energy storage from aspects such as its
characteristics, usage scenarios, energy
distribution, operating mechanism and principles.
Based on an overview of the current status of ...

  

Natural gas market and
underground gas storage
development in ...

The purpose of this study is to investigate the
peak-shaving demand of the NGM in China, as
well as to estimate the status and trend of
underground gas storage (UGS) ...

  

Theoretical and Technological
Challenges of Deep
Underground ...

The solution to these key scientific and

Powered by JH Solar



Page 5/12

technological problems lies in establishing a
theoretical and technical foundation for the
development of large-scale deep underground ...

  

Theories, technologies, and
prospects for the utilization of
deep  

Underground storage facilities will provide
significant support for the large-scale
development of industries including natural gas,
wind and solar power, green hydrogen, and
carbon ...

  

New framework of low-carbon
city development of China:
Underground  

Cities play a vital role in social development,
which contribute to more than 70% of global
carbon emission. Low-carbon city construction
and decarbonization of the energy ...

  

Subsurface Energy Storage

Sandia's program in subsurface energy storage
connects our expertise in underground energy
storage with researchers and developers in
commercial, industrial, and academic settings.
Together, we are building national ...
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Development status of
underground space energy
storage at ...

It is imperative to investigate the energy storage
capacity of underground space, establish more
underground space storage facilities and carry
out national underground storage planning ...

  

Handbook of Underground Gas
Storages and ...

This book summarizes achievements and
technology of China's underground gas storage
in the past 20 years based on years of
experience and technology accumulated in the
construction and operation of gas ...

  

The most comprehensive
analysis of underground
thermal energy storage

This article will analyze underground thermal
energy storage from aspects such as its
characteristics, usage scenarios, energy
distribution, operating mechanism and principles.
...

  

Research Status and
Development Trend of
Compressed Air Energy
Storage  

Introduction Compressed air energy storage
(CAES), as a long-term energy storage, has the
advantages of large-scale energy storage
capacity, higher safety, longer ...
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Overview of Salt Cavern Oil
Storage Development and Site
...

Salt cavern storage, characterized by its safety,
stability, large scale, economic viability, and
efficiency, stands out as a cost-effective and
relatively secure method for large ...

  

Large scale underground
seasonal thermal energy
storage in China

Underground seasonal thermal energy storage
(USTES) facilitates the efficient utilization of
renewable energy sources and energy
conservation. USTES can effectively solve ...

  

Underground energy storage
engineering

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

  

fs20223082.pdf 

Much of the technol-ogy for geologic energy
storage is still undergoing research and
development (Crotogino and others, 2017; Matos
and others, 2019), although several industrial-
sized ...
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The role of underground salt
caverns for large ...

Herein the innovation of this paper lies in
conducting a comprehensive review of the
history, current status, and future development
trends of salt cavern energy storage (SCES)
technology.

  

Opportunities and challenges
of large-scale salt cavern
hydrogen  

Underground hydrogen storage (UHS) offers
significant advantages, including large-scale
capacity, long cycle times, and the ability to
store energy across seasons, making it ...

  

Overview of Large-Scale
Underground Energy Storage
Technologies for  

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 ...

  

Theories, technologies, and
prospects for the utilization of
deep  

In this process, the utilization of low-carbon,
clean energy typified by natural gas, wind power,
solar energy, and hydrogen energy needs to be
coupled with deep underground storage space ...
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Demands and challenges of
large-scale salt cavern
hydrogen storage ...

Salt cavern hydrogen storage has outstanding
advantages such as low cost, large scale, high
safety, and high hydrogen storage purity, which
is an important development direction of large ...

  

Recent advancement in energy
storage technologies and their

In this paper, we identify key challenges and
limitations faced by existing energy storage
technologies and propose potential solutions and
directions for future research and ...

  

The status quo and technical
development direction of
underground gas  

Underground gas storage (UGS) is not only the
primary facility for ensuring the safe supply of
natural gas but also an important part for
ensuring the national energy security. ...

  

Insight into Underground
Hydrogen Storage in Aquifers:
Current ...

Aquifers are considered one of the most eco-
friendly forms of underground hydrogen storage
due to their widespread availability, natural
porosity, minimal requirement for ...
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Development status and
prospect of underground
thermal energy storage  

Abstract: Underground Thermal Energy Storage
(UTES) store unstable and non-continuous
energy underground, releasing stable heat
energy on demand. This effectively improve
energy ...

  

Development status and
prospect of salt cavern energy
storage  

The rapid development of energy storage
technology has provided tremendous support for
the energy transition in countries worldwide. Salt
cavern energy storage, as a form ...

  

(PDF) Integration of large-
scale underground energy
storage  

PDF , On Jun 29, 2024, Wendong Ji and others
published Integration of large-scale underground
energy storage technologies and renewable
energy sources , Find, read and cite all the ...

  

Development status of
underground space energy
storage at ...

Based on the types of underground space
storage facilities, combined with the construction
of global underground space storage facilities
and related research experiments, this paper ...
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(1) The utilization of underground space for
energy storage is an important direction of future
energy storage maintenance. This is an effective
way to peak regulation of natural gas, ...

  

Integration of large-scale
underground energy storage ...

Large-scale underground energy storage
technology uses underground spaces for
renewable energy storage, conversion and
usage. It forms the technological basis of ...

  

Underground Thermal Energy
Storage 

Underground thermal energy storage (UTES) is
defined as a system that stores energy by
pumping heat into underground spaces, typically
utilizing water as the storage medium. It ...

  

Advances in Geo-Energy Research 

This perspective provides valuable theoretical
and technical guidance for the construction and
development of large-scale underground energy
storage, further promoting the utilization of ...
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Advance in deep underground
energy storage 

Artiles Current Issue , Archive , Adv Search ,
Advance in deep underground energy storage
YANG Chunhe,WANG Tongtao (State Key
Laboratory of Geomechanics and Geotechnical ...
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