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Long Duration Energy Storage
for the Power System

LDES

THE CLEAN ELECTRICITY CHALLENGE: SOLAR AND WIND FLUCTUATE

Electricity generation is responsible for
over a quarter of global greenhouse gas
emissions.

Solar and wind energy are key to quickly
decarbonizing the power system.

Global electricity generation under a net-zero scenario

Since solar and wind are intermittent,
this results in an increasing mismatch
between supply and demand.
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*Example of fluctuations shown over one week.
See our website for fluctuations shown over one year.
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THE FOUR FAMILIES OF LONG DURATION ENERGY STORAGE

LDES includes any storage technology that can supply energy continuously for at least 10 hours in a row at full (nominal) power, up to several days,
weeks, or months. LDES balances supply and demand, reduces curtailment, and increases energy security during times of low supply.
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Focus battery R&D to chemistries
suited for long durations
Repurpose electric vehicle
batteries after end-of-life for
stationary systems

—

Technology
specific

Combine several flexibility
tools & storage technologies

Cross-
cutting

to cover all time-scales and
lower total system costs

Establish long-term LDES
capacity objectives to
de-risk investments

Retrofit thermal power plants
with LDES systems
Incentivize thermal storage to
decarbonize industrial heat

Exploit closed-loop pumped hydro
potential and review existing hydro
power plants for storage

Use caverns and old mines for
compressed air & gravity systems

Guarantee long-term
revenue streams with
24/7 clean PPAs, CfDs,
and capacity mechanisms

= Fund large LDES demonst-
ration projects and expand
—3 focused R&D innovation
grants

Invest in the hydrogen value chain
and its seasonal storage potential
Speed up development of novel
(non-H, based) chemicals for LDES

Streamline permitting
and grid connections to
accelerate deployment

Condensed sources:

IEA (2023), UNEP (2022), IPCC (2018), NREL (2021), LDES Council (2021),

OurWorldInData (2022), Spanish electrical grid (REE) (2022)

Detailed list of sources: fcarchitects.org/Ides-factsheet-sources/

Want to learn more? Visit fcarchitects.org
or contact us: mail@fcarchitects.org
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