Flywheel energy storage systems (FESS) employ
kinetic energy stored in a rotating mass with very
low frictional losses. Electric energy input
accelerates the mass to speed via an integrated
motor-generator. The energy is discharged by
drawing down the kinetic energy using the same
motor-generator. The amount of energy that can be
stored is

A flywheel-storage power system uses a flywheel
for energy storage, (see Flywheel energy storage)
and can be a comparatively small storage facility
with a peak power of up to 20 MW typically is used
to stabilize to some degree power grids, to help
them stay on the grid frequency, and to serve as a
short-term compensation storage.
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ABOUT FLYWHEEL ENERGY SOLAR
STORAGE

Flywheel energy storage systems are feasible for
short-duration applications, which are crucial for the
reliability of an electrical grid with large renewable
energy penetration. Flywheel energy storage

system use is increasing, which has encouraged
research in design improvement, performance
. e optimization, and cost analysis.

Electric energy is supplied into flywheel energy
( ) storage systems (FESS) and stored as kinetic

7 | energy. Kinetic energy is defined as the "energy of
motion," in this situation, the motion of a rotating
mass known as a rotor, rotates in a near-frictionless

environment.

On a high level, flywheel energy storage systems
have two major components: a rotor (i.e., flywheel)
and an electric motor. These systems work by
having the electric motor accelerate the rotor to high
speeds, effectively converting the original electrical

energy into a stored form of rotational energy (i.e.,
angular momentum).
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ABOUT FLYWHEEL ENERGY SOLAR
STORAGE

2. Description of Flywheel Energy Storage System
2.1. Background The ???ywheel as a means of
energy storage has existed for thousands of years
as one of the earliest mechanical energy storage
e systems. For example, the potter's wheel was used
B | e M T as a rotatory object using the ???ywheel effect to
maintain its energy under its own inertia [21].
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The concept of flywheel energy storage goes back a

—~—
- long way. In Antiquity, potter's wheels worked using
I A L= a wooden disc, which regulated and facilitated the
spinning movement the craftsman produced with his
‘ \/' foot. The same technique was used in many 19 th

century steam engines. In the 1920s, some Belgian
and Swiss streetcars ran between stations

Flywheel energy storage systems. In 2022, the
United States had four operational flywheel energy
storage systems, with a combined total nameplate
power capacity of 47 MW and 17 MWh of energy
capacity. Two of the systems, one in New York and
one in Pennsylvania, each have 20 MW nameplate
power capacity and 5 MWh of energy capacity.
They report
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ABOUT FLYWHEEL ENERGY SOLAR
STORAGE

Thanks to the unique advantages such as long life
cycles, high power density and quality, and minimal
environmental impact, the flywheel/kinetic energy
storage system (FESS) is gaining steam recently.

Beacon Power is building the world's largest
flywheel energy storage system in Stephentown,
New York. The 20-megawatt system marks a
milestone in flywheel energy storage technology, as
similar systems have only been applied in testing
and small-scale applications. The system utilizes
200 carbon fiber flywheels levitated in a vacuum

chamber.

Flywheel energy storage systems can deliver twice
as much frequency regulation for each megawatt of
power that they produce, while cutting carbon
emissions in half [68,71]. The earliest, but shortest
lifespan of a flywheel system reported for frequency

regulation using renewables, was installed in
Shimane, Japan, in 2003. This 200 kW Urenco
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ABOUT FLYWHEEL ENERGY SOLAR
STORAGE

Fig. 4 illustrates a schematic representation and

“‘ % architecture of two types of flywheel energy storage
‘l ﬁ"‘ i unit. A flywheel energy storage unit is a mechanical
AT system designed to store and release energy

efficiently. It consists of a high-momentum flywheel,
°- » precision bearings, a vacuum or low-pressure
enclosure to minimize energy losses due to friction
and air resistance, a ???

OXTO will install an 800kW flywheel energy storage
system for a tea manufacturing company in Kenya.
The OXTO flywheel will operate as UPS system by
covering both power and voltage fluctuation and
diesel genset trips to increase productivity. The

+PRODUCT INFORMATION - system will also create power system stability and

enable less diesel fuel consumption.
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e Today, flywheel energy storage systems are used
: , | for ride-through energy for a variety of demanding
applications surpassing chemical batteries. A

flywheel system stores energy mechanically in the
form of kinetic energy by spinning a mass at high
speed. Electrical inputs spin the flywheel rotor and
keep it spinning until called upon to release
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The place of flywheel energy storage in the storage

ol B

I mh landscape is explained and its attributes are
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i i N/ = L}W compared in particular with lithium-ion batteries. It is

[ N/ ik . .

gll EI“ T shown that flywheels have great potential for rapid
g~

response, short duration, high ???

Flywheel systems are kinetic energy storage
devices that react instantly when needed. By
accelerating a cylindrical rotor (flywheel) to a very
high speed and maintaining the energy in the
system as rotational energy, flywheel energy
storage systems can moderate fluctuations in grid
demand. When generated power exceeds load, the
flywheel speeds

Our proprietary flywheel energy storage system
(FESS) is a power-dense, low-cost energy storage
solution to the global increase in renewable energy
and electrification of power sectors. Advanced
flywheel technology. Revterra stores energy in the
motion of a flywheel. Electric energy is converted
into kinetic energy by a spinning rotor.
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This review presents a detailed summary of the

/[\ latest technologies used in flywheel energy storage
l \ systems (FESS). This paper covers the types of
u technologies and systems employed within FESS,

the range of materials used in the production of
FESS, and the reasons for the use of these
h e T materials. Furthermore, this paper provides an
.' ! _L'];A 47 overview of the types of ???

FUTURE ENERGY The Status and Future of
Flywheel Energy Storage Keith R. Pullenl,*
Professor Keith Pullen obtained his bachelor's and
doctorate degrees from Imperial College London
with sponsorship and secondment from
Rolls-Royce. Following a period in the oil and gas
industry, he joined Imperial College as an academic
in 1992 to

The flywheel energy storage system (FESS) offers a
fast dynamic response, high power and energy
densities, high efficiency, good reliability, long
lifetime and low maintenance requirements, and is

(C) 2025 Solar Energy Resources 719 Web: https://www.gebroedersducaat.nl
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Flywheel energy storage is a promising technology
for replacing conventional lead acid batteries as
energy storage systems. Most modern high-speed
flywheel energy storage systems (FESS) consist of
a huge rotating cylinder supported on a stator (the
stationary part of a rotary system) by magnetically
levitated bearings.

? Flywheel, heavy wheel attached to a rotating shaft
S0 as to smooth out delivery of power from a motor
to a machine. The inertia of the flywheel opposes
and moderates fluctuations in the speed of the
engine and stores the excess energy for intermittent
use. To oppose speed fluctuations effectively,

The QuinteQ flywheel system is the most advanced
flywheel energy storage solution in the world. Based
on Boeing's original designs, our compact,
lightweight and mobile system is scalable from 100
kW up to several MW and delivers a near endless
number of cycles. The system is circular and has a
lifetime for over 30 years.
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ABOUT FLYWHEEL ENERGY SOLAR
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Flywheel Energy Storage Systems (FESS) work by
storing energy in the form of kinetic energy within a
rotating mass, known as a flywheel. Here's the
working principle explained in simple way, Energy
Storage: The system features a flywheel made from
a carbon fiber composite, which is both durable and

capable of storing a lot of energy.

Thanks to the unique advantages such as long life
cycles, high power density, minimal environmental
impact, and high power quality such as fast

response and voltage stability, the flywheel/kinetic
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) energy storage system (FESS) is gaining attention
EM_H..E i i recently. There is noticeable progress made in
el | FESS, especially in utility, large-scale deployment
BE=F i for the ?2?
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