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longer term and even seasonal thermal energy storage. When large volumes are needed for thermal storage,
underground thermal energy storage systems are most commonly used. It has become one of the most
frequently used storage technol-ogies in North America and Europe. UTES systems started to be developed in
the 1970s for the purpose of energy

Technology of underground thermal energy storage has a 40-year history, which began with cold storage in
aquifersin China. ... compared to thermal storage, have arelatively high energy demand to drive compressors
or absorption cycles. ... Space heating is by far the largest energy end use of households and offices, but
energy use for cooling ...

The development of new energy storage has progressed rapidly, with over 30 GW of installed capacity
currently in operation [14].The cumulative installed capacity for new energy storage projects in China reached
31.39 GW/66.87 GWh by the end of 2023, with an average energy storage duration of 2.1 h [15] g. 1 shows
the distribution characteristics and relevant data of ...

Energy storage technology is needed for the storage of surplus baseload generation and the storage of
intermittent wind power, because it can increase the flexibility of power grid operations. Underground storage
of hydrogen with natural gas (UHNG) is proposed as a new energy storage technology, to be

Underground space, a significant and abundant land resource with broad application prospects (Xia et a.,
2022), can provide a novel solution for the planning and operation of energy storage systems. First,
underground space can provide a stable and ample operation space for the energy storage system, protecting
the devices from the impacts of ...

Underground energy storage systems with low environmental impacts using disused subsurface space may be
an alternative to provide ancillary services in the European electricity grids. In this Special Issue, advances in
underground pumped storage hydropower, compressed air energy storage, and hydrogen energy storage
systems are presented as ...

The number of abandoned coal mines will reach 15000 by 2030 in China, and the corresponding volume of
abandoned underground space will be 9 billion m 3, which can offer a good choice of energy storage with
large capacity and low cost for renewable energy generation [22, 23].WP and SP can be installed at abandoned
mining fields due to having large occupied area, while ...

Compared with aboveground energy storage technologies (e.g., batteries, flywheels, supercapacitors,
compressed air, and pumped hydropower storage), UES technol ogies--especialy the underground storage of
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renewable power-to-X (gas, liquid, and e-fuels) and pumped-storage hydropower in mines (PSHM)--are more
favorable dueto their ...

Underground storage for renewable energy resources could be a viable green solution as we transition to a net
zero UK. 25/08/2021. Some renewable energy sources, like wind power, are intermittent and any excess
energy can be difficult to store. ... resulting in storage space that is gas-tight and suitable for the storage of
natural gas...

These could be stored belowground until energy demand rises, days or months later. We are studying the
mechanics, capacity and implications of underground energy storage. ... We are also currently assessing how
much space might be available below the Nation"s surface to store energy resources like natural gas or
hydrogen.

power supply drops below power demand. Battery storage is one method to store power. However, geologic
(underground) energy storage may be able to retain vastly greater quantities of energy over much longer
durations compared to typical bat- ... R.K., 2021, The design space for long-duration energy storage in
decarbonized power systems. Nature ...

Creating hydrogen during periods of energy surplus and storing it underground is one long-duration,
low-emission, energy storage option that can balance supply and demand for an entire electric grid. In the
United States (U.S.), existing underground gas storage (UGS) facilities are a logical first place to consider
subsurface hydrogen storage ...

Underground thermal energy storage (UTES) can play arole in energy decarbonisation by storing waste heat
from space cooling, refrigeration, data processing, industrial processes, harvested summer solar thermal
energy or even heat generated by surplus renewable (solar or wind) electricity with fluctuating supply.

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. ... Newbery, D. Shifting
Demand and Supply over Time and Space to Manage Intermittent Generation: The Economics of Electrical
Storage. Energy Policy 2018, 113 ...

Permanent underground repositories for radioactive waste. Norbert T. Rempe, in Progress in Nuclear Energy,
2007 Underground space can be a valuable commodity. Underground openings, whether large individually
engineered cavities or the small but multitudinous natural voids in reservoir rocks, have temporarily or
permanently accommodated water, brine, liquid and ...

Aquifer thermal energy storage (ATES) is a large-capacity thermal energy storage method [8]. It uses natural

underground saturated aquifers as an energy storage medium that can provide an effective seasona energy
storage method for matching the interseasona supply and demand of new energy.
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