
FLYWHEEL ENERGY STORAGE
TECHNOLOGIES

What is a flywheel energy storage system (fess)?

The operation of the electricity network has grown more complex due to the increased adoption of renewable

energy resources, such as wind and solar power. Using energy storage technology can improve the stability

and quality of the power grid. One such technology is flywheel energy storage systems (FESSs).

Are flywheel energy storage systems suitable for commercial applications?

Among the different mechanical energy storage systems,the flywheel energy storage system (FESS) is

considered suitable for commercial applications. An FESS,shown in Figure 1,is a spinning mass,composite or

steel,secured within a vessel with very low ambient pressure.

How does a flywheel energy storage system work?

Flywheel energy storage uses electric motorsto drive the flywheel to rotate at a high speed so that the

electrical power is transformed into mechanical power and stored,and when necessary,flywheels drive

generators to generate power. The flywheel system operates in the high vacuum environment.

What are the potential applications of flywheel technology?

Other opportunities are new applications in energy harvest,hybrid energy systems,and flywheel's secondary

functionality apart from energy storage. The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence the work reported in this paper.

How long does a flywheel energy storage system last?

Flywheel energy storage systems have a long working life if periodically maintained (&gt;25 years). The cycle

numbers of flywheel energy storage systems are very high (&gt;100,000). In addition,this storage technology

is not affected by weather and climatic conditions . One of the most important issues of flywheel energy

storage systems is safety.

Can flywheel technology improve the storage capacity of a power distribution system?

A dynamic model of an FESS was presented using flywheel technology to improve the storage capacityof the

active power distribution system . To effectively manage the energy stored in a small-capacity FESS,a

monitoring unit and short-term advanced wind speed prediction were used . 3.2. High-Quality Uninterruptible
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Power Supply

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.

Flywheel energy storage technologies broadly fall

into two classes, loosely defined by the maximum

operating speed. Low-speed flywheels, with typical

operating speeds up to 6000 rev/min, are

constructed with steel rotors and conventional

bearings.

Energy storage technology is becoming

indispensable in the energy and power sector. The

flywheel energy storage system (FESS) offers a fast

dynamic response, high power and energy

densities, high 

(C) 2025 Solar Energy Resources 2 / 10 Web: https://www.gebroedersducaat.nl



FLYWHEEL ENERGY STORAGE
TECHNOLOGIES

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.  system can be

configured for both high-power and long-duration

applications without the drawbacks of current

grid-scale energy storage technologies like 

This chapter provides an overview of energy

storage technologies besides what is commonly

referred to as batteries, namely, pumped hydro

storage, compressed air energy storage, flywheel

storage, flow batteries, and power-to-X

technologies. The operating principle of

Flywheel energy storage systems: A critical review

on technologies, applications, and future prospects 

applications of energy storage technologies.34-36

Authors have also explained the high-speed FESS

control of space applications.37 Many authors have

focused on the evolutionary part of the motor and

generator for FESS. Many have
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Energy storage technologies have the potential to

reduce energy waste, ensure reliable energy

access, and build a more balanced energy system.

Over the last few decades, advancements in

efficiency, cost, and capacity have made electrical

and mechanical energy storage devices more

affordable and accessible.  Flywheel Energy

Storage (FES) is 

The key technologies underpinning an FESS

include flywheel rotor technology, support bearing

technology, integrated electric motor/generator

technology, bidirectional energy converter

technology, vibration control for the ???

Flywheel Technology: Past, Present, and 21st

Century Projections by J Bitterly. IEEE Aerospace

and Electronics Systems Magazine,

1998;13:13???6. A general review of flywheel

technology. Flywheel energy and power storage

systems by Bj?rn Bolund, Hans Bernhoff, and Mats

Leijon. Renewable and Sustainable Energy

Reviews, 11 (2007), 235???258.
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Flywheel energy storage: Power distribution design

for FESS with distributed controllers: The reduction

of total power losses as well as the verification of

stability: Approximation of neural networks using

distributed control strategies  This energy storage

technology, characterized by its ability to store

flowing electric current and 

Prime applications that benefit from flywheel energy

storage systems include: Data Centers. The

power-hungry nature of data centers make them

prime candidates for energy-efficient and green

power solutions. Reliability, efficiency, cooling

issues, space constraints and environmental issues

are the prime drivers for implementing flywheel

energy 

This kinetic energy storage company has over 93

flywheel installations worldwide, including Tibet,

Japan, the US, Taiwan, Australia, and the

Philippines. It is actively pursuing the expansion and

testing of its flywheel energy storage technology in

the Philippines, particularly in regions with high

electricity costs and unreliable power supply.
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Battery, flywheel energy storage, super capacitor,

and superconducting magnetic energy storage are

technically feasible for use in distribution networks.

With an energy density of 620 kWh/m3, Li-ion

batteries appear to be highly capable technologies

for enhanced energy storage implementation in the

built environment. Nonetheless, lead-acid 

This paper provides a comprehensive review of the

research progress, current state-of-the-art, and

future research directions of energy storage

systems. With the widespread adoption of

renewable energy sources such as wind and solar

power, the discourse around energy storage is

primarily focused on three main aspects: battery

storage technology, ???

Energy storage has recently come to the foreground

of discussions in the context of the energy transition

away from fossil fuels (Akinyele and Rayudu,

2014).Among storage technologies, electrochemical

batteries are leading the competition and in some

areas are moving into a phase of large-scale

diffusion (K?hler et al., 2013).But batteries also

have a number of ???

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



FLYWHEEL ENERGY STORAGE
TECHNOLOGIES

Renewable energy is the fastest-growing energy

source globally. According to the Center for Climate

and Energy Solutions, renewable energy production

increased 100 percent in the United States from

2000 to 2018, and renewables currently account for

17 percent of U.S. net electricity generation.As

renewables have grown, so has interest in energy

storage technologies.

This concise treatise on electric flywheel energy

storage describes the fundamentals underpinning

the technology and system elements. Steel and

composite rotors are compared, including geometric

effects and not just specific strength. A simple

method of costing is described based on separating

out power and energy showing potential for low

power cost ???

storage system based on advanced flywheel

technology ideal for use in energy storage

applications required by California investor-owned

utilities (IOU)s. The Amber Kinetics M32 flywheel is

a 32 kilowatt-hour (kWh) kinetic energy storage

device designed with a power rating of 8kW and a

4-hour discharge duration (Figure ES-1).
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Several papers have reviewed ESSs including

FESS. Ref. [40] reviewed FESS in space

application, particularly Integrated Power and

Attitude Control Systems (IPACS), and explained

work done at the Air Force Research Laboratory. A

review of the suitable storage-system technology

applied for the integration of intermittent renewable

energy sources has ???

Also Read: Energy Storage System | Key

Technologies Explained. Flywheel as Energy

Storage. A flywheel operates on the principle of

storing energy through its rotating mass. Think of it

as a mechanical storage tool that converts electrical

energy into mechanical energy for storage. This

energy is stored in the form of rotational kinetic

energy.

Flywheel Energy Storage (FES) systems refer to the

contemporary rotor-flywheels that are being used

across many industries to store mechanical or

electrical energy.  Unlike some much-hyped green

energy storage solutions such as ???
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Energy Storage Technology is one of the major

components of renewable energy integration and

decarbonization of world energy systems. It

significantly benefits addressing ancillary power

services, power quality stability, and power supply

reliability.  Kinetic Energy-Based Flywheel Energy

Storage (FES): A flywheel is a rotating mechanical 

7.3.3.2 Flywheel Energy Storage Technology

(FEST) In the flywheel, charging and discharging

are performed by accelerating the inertial mass

(rotor). The rotor is the main component of the

flywheel. The capacity and energy density of the

FEST are mainly influenced by the properties of the

rotor, 

Flywheel energy storage is a promising technology

for energy storage with several advantages over

other energy storage technologies. Flywheels are

efficient, have a longer lifespan, and can provide

fast response times to changes in power demand.

???
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One energy storage technology now arousing great

interest is the flywheel energy storage systems

(FESS), since this technology can offer many

advantages as an energy storage solution over the 

Energy storage has risen to prominence in the past

decade as technologies like renewable energy and

electric vehicles have emerged. However, while

much of the industry is focused on conventional

battery technology as the path forward for energy

storage, others are turning to more unique

approaches. Flywheel energy storage concept.
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