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Many energy sectors need to be decarbonized; long-duration energy 
storage is a solution to these needs.
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Source: Inventory of U.S.
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Source: Guerra 2021
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https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
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However, long-duration energy storage must meet specific cost, 
performance targets.
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Source: Albertus et al., 2020

Source: Ziegler et al., 2019

Source: Sepulveda et al., 2021

https://doi.org/10.1016/j.joule.2019.11.009
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Particle thermal energy storage can integrate with a range of 
applications, meet performance and cost targets.
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1 Charging:
Electric particle heater

2 Storage:
Particle storage silo

3 Discharging:
Pressurized fluidized bed heat exchanger (PFB HX)

4 Generation:
Air-Brayton Combined Cycle (ABCC)

Electricity

Particle thermal energy storage can integrate with a range of 
applications, meet performance and cost targets.
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Particle testing and characterization are used to examine cycling 
stability.
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Component research & development focuses on design, performance, 
and costing.
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System analysis answers questions about overall performance, design 
sensitivity, and techno-economics.
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While much more is known, significant development work of particle 
TES and questions about long-duration energy storage remain.
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Source: NREL Energy Storage Futures Study

Scale-up & Integration

Transients & Cycling

Life-cycle assessments

https://www.nrel.gov/analysis/storage-futures.html
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Thank you! Questions?

Jeffrey.Gifford@nrel.gov
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