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OCAES plants can be categorized based on both the type of thermodynamic cycle used and the type of storage

(Fig. 1). Whether onshore or offshore, compressed air energy storage (CAES) systems operate by storing

compressed air in subsurface formations and later expanding the air through a turbine to produce electricity

when generation is required.
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Abstract. Hydrogen (H2) is an attractive energy carrier and its true potential is in decarbonizing industries

such as providing heat for buildings and being a reliable fuel for trains, buses, and heavy trucks. Industry is

already making tremendous progress in cutting costs and improving efficiency of hydrogen infrastructure.

Currently heating is primarily provided by using ...

Summary. The global effort toward decarbonization has intensified the drive for low-carbon fuels. Green

hydrogen, harnessed from renewable sources such as solar, wind, and hydropower, is emerging as a clean

substitute. Challenges due to the variable needs and instable green hydrogen production highlight the necessity

for secure and large-scale storage ...

Meeting inter-seasonal fluctuations in electricity production or demand in a system dominated by renewable

energy requires the cheap, reliable and accessible storage of energy on a scale that is currently challenging to

achieve. Commercially mature compressed-air energy storage could be applied to porous rocks in sedimentary

basins worldwide, where ...

Science and Technology for Energy Transition (STET) 1 Introduction. The surge in greenhouse gas emissions

since the industrial age has led to a substantial global temperature rise, posing a severe threat to the

environment on a worldwide scale [1, 2]  2018, global CO 2 emissions from fossil fuel combustion reached an

estimated 37.1 gigatons (Gt), marking a ...

Inspired by the CO 2 geological utilization, the combination of CCUS and aquifer thermal energy storage

technology is a reasonable idea to make full use of saline aquifers, decrease greenhouse gas emissions and

reduce the cost of CO 2 storage. Aquifer thermal energy storage (ATES) is an effort in the aquifer storage and

utilization [16]. It is ...

2.2 Kinetic Model of CO 2-Saline-Rock Reaction. The process of CO 2 storage in saline aquifer involves the

reaction of CO 2 and carbonic acid with reservoir fluids and rocks, and can be broadly classified into two

categories: dissolution reactions and precipitation reactions. The modelling process of CO 2 storage involves
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component transport equations, geochemical ...

The results show that one well can inject and reproduce enough hydrogen in a saline aquifer anticline to cover

25% of the annual hydrogen energy required to decarbonise the domestic heating of ...

Here, two tandem papers propose novel strategies for the first time, by synthesizing and utilizing new

high-dryness CO2 foam, to enhance geological CO2 storage capacity in saline aquifer and oil ...

CO2 storage in saline aquifers offers a realistic means of achieving globally significant reductions in

greenhouse gas emissions at the scale of billions of tonnes per year. We review insights into the processes

involved using well-documented industrial-scale projects, supported by a range of laboratory analyses, field

studies, and flow simulations. The main topics we address are (a) the ...

Lack of anyone of these elements prevents a storage site being feasibly matured o Stakeholder /

Non-Technical Risk - can be the biggest risk to project development e.g., Barendrecht o MMV and Corrective

Measures Plan is a key part of a storage permit application and forms a central part of the Storage

Development Plan (SDP) and Closure plan

Compressed-air energy storage could be a useful inter-seasonal storage resource to support highly renewable

power systems. This study presents a modelling approach to assess the potential for such storage in porous

rocks and, applying it to the UK, finds availability of up to 96 TWh in offshore saline aquifers.

Density-dependent, solute-transport modeling results demonstrate that the RE of ASR systems using a saline

storage zone is most strongly controlled by parameters controlling free convection (e.g., horizontal hydraulic

conductivity) and mixing of recharged and native groundwater (e.g., dispersivity and aquifer heterogeneity).

Saline aquifers represent a promising way for CO2 sequestration. Storage capacities of saline aquifers are very

important around the world. The Sleipner,site in the North Sea is currently the single case world-wide of CO2

storage in a saline aquifer. A general review is given on the specific risks for CO2 storage in saline aquifer.

The regional distribution of CO2 storage ...

During the use of compressed CO2 storage in saline aquifers, complex geochemical reactions may occur,

affecting the petrophysical properties of the reservoir rocks and leading to CO2 depletion.
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International Energy Agency (IEA), consider underground storage (or geological sequestration) as a viable

option (IEA, 2002). Three main underground storage alternatives have been identified: saline aquifers,

depleted oil and gas reservoirs, and coal beds (IPCC, 2005; Sprunt, 2006). Among these, saline aquifers,

defined as porous and permeable

However, the greatest potential for energy storage lies in subsurface pore spaces, such as saline aquifers and

depleted gas and oil reservoirs, where medium to large-capacity and long-duration ...

Techno-economic analysis of offshore isothermal compressed air energy storage in saline aquifers co-located

with wind power. Appl Energy, 303 (2021), Article 117587, 10.1016/j.apenergy.2021.117587. View PDF

View article View in Scopus Google Scholar [26]

Geological storage of CO 2 is a feasible and effective solution for coping with the increasingly severe global

climatic and environmental problems, controlling the increase of CO 2 concentration in the atmosphere, and

alleviating the problem of climate change. Currently, the main types of reservoir suitable for CO 2

sequestration include saline aquifers, depleted oil ...

The operation of aquifer compressed CO 2 storage systems was influenced by thermodynamic (T), hydraulic

(H) and chemical (C) processes. Hao et al. [21] conducted thermodynamic and sensitivity analyses of a

compressed transcritical CO 2 power storing system with an aquifer as the energy storage zone, and the

findings showed that the heat recovery ...

As a main requirement for UHS in saline aquifers, we investigate the role of well configuration design in

enhancing storage performance in the selected site via numerical simulation.

The potential for mineral scaling in high-temperature aquifer thermal energy storage (HT-ATES) systems was

investigated by geochemical and thermal-hydrological-chemical (reactive transport ...

To mitigate dangerous climate change effects, the 195 countries that signed the 2015 Paris Agreement agreed

to "keep the increase in average global surface temperature below 2 &#176;C and limit the increase to 1.5

&#176;C" by reducing carbon emissions. One promising option for reducing carbon emissions is the

deployment of carbon capture, utilization, and storage ...

CO2 storage technology is crucial in addressing climate change by controlling the greenhouse effect. This

technology involves the injection of captured CO2 into deep saline ...

Geological storage of CO 2 in deep saline aquifers is currently a widely recognized method due to its stable

storage and strong feasibility. The density of brine plays a ...
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Carbon capture and storage is a subject around which there is a growing level of public awareness. A range of

geological scenarios may be used for underground CO2 storage; declining oil and gas fields, saline aquifers

and coal seams. Saline aquifers are reckoned to offer the largest overall storage potential and the this book

offers key insights into aquifer storage issues. ...

Hydrogen (H 2) is a vital component of future decarbonized and sustainable energy systems.As an energy

carrier, hydrogen can play a significant role in the security, affordability, and decarbonization of energy

systems. Aquifers are the second-most economically-attractive option for geological hydrogen storage after

depleted oil and gas reservoirs.

We identified the top three promising saline aquifers for H 2 storage from 12 potential storage sites. Our

workflow and ROMs are agnostic to the region and could be ...
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