grid-scale energy storage
announced plans for the deploy € . _
MW/114 MWh Battery Energy Storage System
(BESS) in Scurry County, Texas, as we '
signing of a 10-year offtake agt em
Gridmatic, a leading Al 22?2

About us The concept of Gravity Storage was
invented by Professor Eduard Heindl and has since
| 2014 been continually developed by the German
I ” company Heindl Energy GmbH, supported by a
’ team of civil engineering, geology, mining and
geophysics specialists. The assets of Heindl Energy
GmbH has been sold in 2021 to Gravity Storage
GmbH, based [??7?]

TImmm

M racreee T B S Energy-Storage.news is as aware of at least two
o e companies who are providing such storage
systems. Swiss company Energy Vault has made its
gravity-based technology (pictured above)
commercially available and Indian energy giant Tata
Power expected to be the first customer.

Meanwhile, a UK-based company, known as
Grawvitricity, also offers such

(C) 2025 Solar Energy Resources 1/10 Web: https://www.gebroedersducaat.nl



U S OUTLYING ISLANDS GRAVITY

SOLAR

BASED ENERGY STORAGE

Cycie Life Nominal Eneray 1P Grode
28000 200kwh P55

1075KWHH ESS

' IS
=] -
-, |-
< E5
12 y A ““grq‘ii‘d#
00 /
/\

(C) 2025 Solar Energy Resources

Energy Vault, a Swiss maker of energy storage
systems based around gravity, has made its
technology commercially available, with India's Tata
Power expected to be the first customer. The
company said it has developed a form of energy
storage based on the principles behind pumped
hydropower stations, using a type of brick instead of
water

The gravity energy storage solution is based on the
engineering fundamentals of pumped hydroelectric
energy storage but uses composite blocks instead
of water as the storage medium. These structures
do not lose storage capacity over time and are lifted
and lowered to capture potential energy in the
elevation gain. Source: Energy Vault Electric power
is then ???

Energy storage [7] represents a primary method for
mitigating the intermittent impact of renewable
energy. By dispatching stored energy to meet
demand, a balance between supply and demand
can be achieved. This involves storing energy
during periods of reduced grid demand and
releasing it during periods of increased demand
[8].The integration of energy ??7?
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The EU's European Investment Bank has pledged
support for a long-duration thermal energy storage
project and a gravity-based energy storage
demonstration project. The US Department of
Energy (DOE) announced a conditional commitment
to IceBrick Energy, for a loan of up to US$305.54
million to finance Project IceBrick, 9 December.

Gravity-based energy storage systems utilize
gravity's force to store potential energy. the island
of Cura?ao (one of the SIDS nations) is used as
proof of the concept. offshore wind

So, as a new kind of energy storage technology,
gravity energy storage system (GESS) emerges as
a more reliable and better performance system.
GESS has high energy storage potential and can be
seen as the need of future for storing energy. Figure
1:Renewable power capacity growth [4]. However,
GESS is still in its initial stage. There are
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Each island's distinctive characteristics ??? energy
intensity, seasonal energy demands,
interconnection process, policy/market frameworks
?7?? challenge a one-size-fits-all solution. Current
and planned capacity of ???

Energy Vault's energy storage tech is based on the
same principles as pumped hydro; letting gravity do
the work as lowering weights releases stored
energy. Image: Energy Vault. Gravity-based energy
storage technology company Energy Vault has
formed a strategic partnership with non-ferrous
metals smelting and refinery company Korea Zinc

. <N
A
i
|

As the world looks for reliable and cost-effective
means of housing energy for long periods of time, a
new study is proposing using mountains and gravity
as giant storage systems. The paper's author, Julian
Hunt, a researcher at the International Institute for
Applied Systems Analysis, tells us about his
findings.
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Credit: ARES . Now, a company named ARES
(Advanced Rail Energy Storage) is taking this
technology more seriously and championing a new
project in California. The company says their
grid-scale energy management system is ???

The US government's launch of the Regional Clean
Hydrogen Hubs program, with a staggering $7
billion investment, marks a critical moment for the
green hydrogen industry. startup Green Gravity has
secured AU$9 million in Series A capital funding to
complete product development of its gravity-based
energy storage technology.

Ravi Gupta et al., International Journal of Emerging
Trends in Engineering Research, 8(9), September
2020, 6406 ??? 6414 6407 cost, short life time,
heavy weight and high internal impedance [3]. So,
as a new kind of energy storage technology, gravity
energy storage system (GESS) emerges as a
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To date, Energy Vault's G-VAULT product suite has
focused primarily on the Company's EVx platform,
originally grid-connected (5 MW) and tested in

-
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\

Switzerland, which features a scalable and modular
architecture that can scale to multi-GW-hour storage
capacity. The EVx is currently being developed and

deployed via license agreements in China (3.7 GWh
??7?

Figure 1: Gravitational potential energy storage
technology is helping the energy industry to store
excess energy and release it on demand. Source:
Ikonya/Adobe Stock. Understanding GPE storage.
GPE is a form of energy an object possesses due to
its position relative to a gravitational field.

The advocate of this technology route is the US
company Gravity Power. and is suitable for
mountainous and island applications [54]. Improved
techno-economic optimization of an off-grid hybrid
solar/wind/gravity energy storage system based on

performance indicators. J. Energy Storage, 49
(2022),
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Mraxenee R =SS Green Gravity secured AU$9 million earlier this
ENERGY STORAGE SYSTEM .
month to complete product development for its
gravity-based energy storage technology. Image:

Green Gravity. (US$890 million) in capital to help

fund energy storage and solar PV projects in
Australia. Western Australia's Altech Batteries inks
BESS offtake agreement with NATO supplier

California-based Gravity Power's energy storage
approach involves raising a giant underground
piston by pumping water beneath it (right).
Electricity is generated by dropping the piston to
push water back through the pump-turbine (left).
Source: Gravity Power. A bevy of other companies
are also advancing their own takes on gravity-based
storage.

"With a goal of 500 GW renewable capacity by

e | 2030, the demand for storage is set to rise. The
nw F— \i;\ energy storage market in India is projected to reach
N AT ;m 350 GWh by 2030," said Mishra. "Despite efforts in

pumped hydro storage and battery energy storage,
a 150 GWh deficit is expected by 2030. We aim to
fill this gap with our gravity energy
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The gravitational energy storage concept based on
buoyancy can be used in locations with deep sea
floors Schematic of the proposed BEST system.
Source: Julian David Hunt et al. and applied to both
the storage of ??7?

Two startups presenting gravity-based energy
storage technologies for commercialisation have
signed partnerships with major players in
engineering and mining. The government of
California has approved a US$42 million grant to
Pennsylvania-based IPP International Electric

Power (IEP) for a long-duration energy storage
project at Marine Corps

The startup compares the phenomena to pumped
hydroelectric energy storage. Quartz reports that 96
i percent of the world's energy storage capacity

£ comes from pumped hydro. This means whenever
there is a surplus ???

Al
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The principle of gravity based energy storage is to
use an electric motor to lift a mass and thereby
store energy as potential energy. This energy is

=
=\
A

then released by lowering the mass and generating
electricity. Energy Vault Inc received a granted US
patent US 10,683,851 B2 for their energy storage
system that stores and releases energy

After launching the commissioning of the world's

first gravity energy storage system, next to a wind

"QOO,EWhA farm near Shanghai, Energy Vault plans to deploy

M > 3 -

Liquid Cooling
Energy Storage System

this innovative concept in supertall buildings around
the world.. The new gravity energy storage systems
°- are to be developed in partnership with
Chicago-based architecture firm Skidmore, Owings
& Merrill 2?7?

|

The global momentum towards energy efficiency
and decarbonisation, grid modernisation, the
transition to smart grids, widespread adoption of
electric vehicles (EVs), increasing rooftop solar
installations and the growing desire for energy
self-sufficiency are driving the development and
deployment of energy storage technologies.
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Electrical energy storage (EES) alternatives for
storing energy in a grid scale are typically batteries
and pumped-hydro storage (PHS). Batteries benefit
from ever-decreasing capital costs [14] and will
probably offer an affordable solution for storing

European
Warehouse

= [130kwh 30kw]
= [130kwh 60kw]

energy for daily energy variations or provide
ancillary services [15], [16], [17], [18].HoweVver, the
storage capability of ???

Large-scale energy storage technology plays an
essential role in a high proportion of renewable
energy power systems. Solid gravity energy storage
technology has the potential advantages of wide
geographical adaptability, high cycle efficiency,
good economy, and high reliability, and it is
prospected to have a broad application in vast new

energy-rich areas.
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