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Can seasonal pumped hydropower storage provide long-term energy storage?

Seasonal pumped hydropower storage (SPHS) can provide long-term energy storageat a relatively low-cost

and co-benefits in the form of freshwater storage capacity. We present the first estimate of the global

assessment of SPHS potential,using a novel plant-siting methodology based on high-resolution topographical

and hydrological data.

 

Can seasonal energy storage be economically viable?

To accommodate the use of this variable energy throughout the year the grid may benefit from economically

viable seasonal energy storageto shift energy from one season to another. Storage of this nature is expected to

have output durations from 500 to 1000 hours or more.

 

What is inter-seasonal storage?

More specifically,inter-seasonal storage will probably be composed of a combination of PHS,compressed-air

energy storage (CAES) and possibly geological hydrogen storage8. CAES is currently the only other

commercially mature technology for this application 9,and it is therefore crucial to assess its inter-seasonal

storage potential.

 

Is pm-CAES a viable large-scale inter-seasonal electricity storage technology?

Our results show that PM-CAES is a potentially viablelarge-scale inter-seasonal electricity storage

technology,crucial in power systems with over 80% of their generation capacity provided by renewable energy

sources. The small surface footprint of PM-CAES would benefit regions with limited land surface or water

resources.

 

How do seasonal energy exchanges affect sea ice retreat?

Using a regional, process-oriented surface energy budget analysis, we argue that differences in seasonal

energy exchanges in sea ice retreat regions via increased absorption and storage of sunlight in summer and

increased upward surface turbulent fluxes in fall/winter contribute to the inter-model spread.

 

Is PHS a seasonal energy and water storage alternative?

Given the current costs reduction in other technologies offering daily energy storage (particularly

batteries),PHS is anticipated to gain importance as a seasonal energy and water storage alternative. A SPHS

plant consists of a high-head variation storage reservoir built in parallel to a major river.

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 ...

VANTAA, April 9, 2024 - Finland''s Vantaa Energy plans to build a 90-GWh underground thermal energy
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storage facility, set to be the world''s largest on completion in 2028, the company said on Monday. The

Varanto facility, which ...

to ensure energy security. More specifically, inter-seasonal storage will likely be a combination of PHS,

CAES, and possibly geological hydrogen storage8. CAES is currently the only other ...

One promising application of hydrogen as a clean energy vector is to blend with or fully replace natural gas to

decarbonize heating systems [7]  the UK, household heating ...

Buildings consume approximately &#190; of the total electricity generated in the United States, contributing

significantly to fossil fuel emissions. Sustainable and renewable energy production ...

VANTAA, April 9, 2024 - Finland''s Vantaa Energy plans to build a 90-GWh underground thermal energy

storage facility, set to be the world''s largest on completion in 2028, the company said ...

Energy storage is a key source of this flexibility that we need to invest in and more projects with higher energy

storage capacity could help iron out some of the discrepancies between supply and demand of electrical ...

Our results show that PM-CAES is a potentially viable large-scale inter-seasonal electricity storage

technology, crucial in power systems with over 80% of their generation capacity provided by...

The role of renewable hydrogen and inter-seasonal storage in decarbonising heat - Comprehensive

optimisation of future renewable energy value chains January 2019 Applied Energy 233-234:854-893

Subsurface CAES is suitable for seasonal energy storage and has low operating costs per unit of energy (He et

al., 2021b), and heat recovery processes reduce the carbon intensity of CAES (Zakeri ...

Web: https://purelysolar.co.za
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