What is the new national facility for p

grid-scale demonstration of pumped heat sm",: e
What is pumped heat storage?

electricity from the grid and converting this into thermal energywith th'
and 'thermal batteries' which consist of a chamber of rocks.

What is pumped thermal electricity storage (PTES)? %ﬂ
Known as pumped thermal electricity storage--or PTES--these systems use grid electricity and heat pumps
to alternate between heating and cooling materials in tanks--creating stored energy that can then be used to
generate power as needed.

What is pumped heat energy storage (PHES)?

Pumped heat energy storage (PHES) shuffles heat between two tanks containing mineral gravel by means of
a working gas, generally an inert gas such as argon. In storage mode, the argon is pressurised to around 12
bar, which heats it up to 500&#176;C.

How much electricity can a PHES storage facility store?

This facility includes a grid-coupled energy PHES electricity storage technology rated at 150kW and able to
store up to 600kWhof electricity. With its supporting R&D infrastructure,this now puts the UK in a
world-leading position in the research and development of low-cost and grid-scalable electrical and thermal
energy storage.

Is pumped heat energy storage a viable alternative to grid-scale energy storage?

&quot;Pumped Heat Energy Storage or Pumped Thermal Energy Storage is cheap and is compatible with the

technical and scale-up challenges of grid-scale energy storage,&quot; said Prof Tony Rosskilly,director of the
Swan Centre.
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Among the in-developing large-scale Energy
Storage Technologies, Pumped Thermal Electricity
Storage or Pumped Heat Energy Storage is the
most promising one due to its long cycle life, no
geographical limitations, no need of fossil fuel
streams and capability of being integrated into
conventional fossil-fuelled power plants.

Pumped thermal energy storage is seen as a
possible alternative to pumped-hydro schemes for
storing electricity at large scale and facilitating
increased integration of renewable sources.

The practical and theoretical aspects of a PHES
system that come under the general term Pumped
Heat Energy Storage (PHES) or Pumped Thermal
Energy Storage (PTES) have been examined in a
number of recent papers. The term electricity is
sometimes used instead of energy. Pumped
Cryogenic Energy Storage (PCES) is used to
describe a system that
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The Echogen Power Systems team will develop an
energy storage system that uses a carbon dioxide
(C0O2) heat pump cycle to convert electrical energy
into thermal energy by heating a "reservoir" of

low-cost materials such as sand or concrete. During
the charging cycle, the reservoir will store the heat
that will be converted into electricity on demand in
the ??2?

Pumped Storage Report Executive Summary This is
the third Pumped Storage Report White Paper
prepared by the National Hydropower Associations
Pumped Storage Development Council (Council).
The first White Paper was prepared in 2012 and the
second long-duration energy storage resources to
enable a reliable, clean energy grid. In fact, as

The sensible heat of molten salt is also used for
storing solar energy at a high temperature, [10]
termed molten-salt technology or molten salt energy
storage (MSES). Molten salts can be employed as a
thermal energy storage method to retain thermal
energy. Presently, this is a commercially used
technology to store the heat collected by
concentrated solar power (e.g., ???
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In direct support of the E3 Initiative, GEB Initiative
and Energy Storage Grand Challenge (ESGC), the
Building Technologies Office (BTO) is focused on
thermal storage research, development,
demonstration, and deployment (RDD& D) to
accelerate the commercialization and utilization of
next-generation energy storage technologies for
building applications.

Integration of Pumped Heat Energy Storage with
Fossil-Fired Power Plant ??? Southwest Research
Institute (San Antonio, Texas) will complete a
feasibility study for integrating a Malta Pumped Heat
Energy Storage (MPHES) system with one or more
full-sized fossil-fired electricity generation units
(EGUs). MPHES is a long-duration, molten salt

For example, the National Facility for Pumped Heat
Energy Storage (Newcastle University, Newcastle
upon Tyne, UK), sourced from Isentropic Ltd, a
manufacturer based in Fareham, UK, demonstrated
a 150 kw system at grid scale, the CHESTER
project (EU Horizon 2020) developed a 10 kWe
prototype system at laboratory scale, and the Malta
System
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About two thirds of net global annual power capacity
additions are solar and wind. Pumped hydro energy
storage (PHES) comprises about 96% of global
storage power capacity and 99% of global storage
energy volume. ???

The world's largest battery energy storage system
so far is Moss Landing Energy Storage Facility in
California. The first 300-megawatt lithium-ion battery
?7?7? comprising 4,500 stacked battery racks ???
became operational at the facility in January 2021.
Pumped heat storage uses surplus electricity to
power a heat pump that transports heat

Crescent Dunes Solar Energy Facility, USA
Pumped thermal energy storage: thermodynamics
and economics Josh McTigue (NREL) This work
was authored in part by the National Renewable
Energy Laboratory, operated by Alliance for
Sustainable Energy, LLC, for the U.S. Department
of Energy (DOE) under Contract No.
DE-AC36-08G028308.
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Stiesdal storage technologies (SST) is developing a
commercial RTES system in Lolland, Denmark. 14
Another technology demonstrator was developed by
The National Facility for Pumped Heat Energy
Storage 36 and SEAS-NVE. 37 Researchers at
Newcastle University explored a TES system with a
capacity of 600 kwh (rated at 150 kW) and an
efficiency of

Energy Storage Technologies for Electric Grid
Modernization A secure, robust, and agile electricity
grid is a central element of national infrastructure.

I} landscape that spans both Sandia Albuguerque and
mcensnio Sandia California and includes large-scale thermal
and thermochemical storage, hydrogen storage, and
even pumped hydroelectric and

Outdoor Cabinet Energy Storage System

Thermal energy storage, pumped-storage
hydroelectricity, and hydrogen energy storage are
able to store larger capacities (100-1,000MW) than
batteries. The Siemens Gamesa facility converts
electricity into heat by using an electric heater to
heat air, and the heated air is blown against the
stone heat storage material (crushed igneous rock

(C) 2025 Solar Energy Resources 6/10 Web: https://www.gebroedersducaat.nl



NATIONAL FACILITY FOR PUMPED
HEAT ENERGY STORAGE

SOLAR

)

L

LZ i
&

Ll'mnm

(C) 2025 Solar Energy Resources

Pumped hydroelectric storage facilities, commonly
referred to as pumped-hydro or pumped-storage,
store energy by utilizing excess electricity when
energy demand is low to pump water from a lower
to a higher reservoir to be released through turbines
when energy demand is high; providing storage and
added reliability or ancillary services.

World-first in grid-scale pumped heat energy
storage places UK at forefront of energy storage R&
D, team claims. Pumped heat energy storage
(PHES) shuffles heat between two tanks containing
mineral gravel by means ???

Rutherford Appleton Laboratory, Science and
Technology Facilities Council, Harwell Campus,
Oxfordshire, United Kingdom; Results from the first
demonstration of Pumped Thermal Energy Storage
(PTES) were published in 2019, indicating an
achieved turn-round efficiency of 60???65% for a
system capable of storing 600 kWh of electricity.
PTES uses a theoretically reversible ???
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Commercial and Industrial ESS By using a heat pump, one unit of electricity is
transformed into two to three units of heat, which
can be stored in the particle thermal energy storage
system and then later delivered to the end user
(depending on the coefficient of performance of the
heat pump or the use of an emerging pumped
thermal energy storage technology).

Today, all bulk power storage concepts exceeding

T 50 MW are based on conversion of electrical energy

»»»»»»»»»

into mechanical energy. Pumped hydro energy
storage systems with more than 130 GW power
installed worldwide are the main economic option
for storing large amounts of electrical energy
[4].Water is stored in an upper reservoir; its potential
energy is used to drive ???

Pumped Hydroelectric Storage. Pumped
hydroelectric storage facilities store energy in the
SHENS form of water in an upper reservoir, pumped from
another reservoir at a lower elevation. During
periods of high electricity demand, power is
generated by releasing the stored water through

turbines in the same manner as a conventional

hydropower station.
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The new National Facility for Pumped Heat Energy
Storage will bring together the former Isentropic
facility and Newcastle University's Sir Joseph Swan
Centre for Energy Research to create the world's
first grid-scale ??7?

The Department of Energy's "Pumped Storage
Hydropower" video explains how pumped storage
works. The first known use cases of PSH were
found in Italy and Switzerland in the 1890s, and
PSH was first used in the United States in 1930.
Now, PSH facilities can ???

If selected for the third phase, the system will be
validated in a commercial-scale test facility. Project
Name: Pumped Thermal Energy Storage Using

L Low-Cost Particles and a Fluidized Bed Heat

— Exchanger for Maximum Power Efficiency (PUMP)
vy ] L= 75 Awardee: National Renewable Energy Laboratory
- ;ié Location: Golden, Colorado DOE Award Amount:

. $2,000,000
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Results from the first demonstration of Pumped
Thermal Energy Storage (PTES) were published in
2019, indicating an achieved turn-round efficiency of
60???65% for a system capable of storing 600

The National Hydropower Association (NHA)
released the 2024 Pumped Storage Report, which
details both the promise and the challenges facing
the U.S. pumped storage hydropower industry. As
the global community accelerates its transition
toward renewable energy, the importance of reliable
energy storage becomes increasingly evident.
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