
FLYWHEEL ENERGY STORAGE SYSTEM
DIMENSIONS

World leading long-duration flywheel energy storage systems (FESS)
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The core element of a flywheel consists of a rotating mass, typically

axisymmetric, which stores rotary kinetic energy E according to (Equation

1) E = 1 2 I I? 2 [J], where E is the stored kinetic energy, I is the flywheel

moment of inertia [kgm 2], and I? is the angular speed [rad/s]. In order to

facilitate storage and extraction of electrical energy, the rotor a?|

Configuration Power & Energy High Power Capacity per flywheel 100 kW

150 kW Energy delivery per flywheel 25 kWh 12.5 kWh Discharge time at

rated capacity 15 minutes 5 minutes Flywheel Energy Storage System .

Advantages Benefits . High performance: Less regulation needs to be

purchased. Existing resources can operate more efficiently.

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).

Flywheel energy storage systems using mechanical bearings can lose

20% to 50% of their energy in two hours. [17]  To further balance the

forces and spread out strain, a single large flywheel can be balanced by

two half-size flywheels a?|
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The flywheel energy storage operating principle has many parallels with

conventional battery-based energy storage. The flywheel goes through

three stages during an operational cycle, like all types of energy storage

systems: The flywheel speeds up: this is the charging process. Charging

is interrupted once the flywheel reaches the maximum 

The minimum speed of the flywheel is typically half its full speed, the

storage energy is be given by  1/2  (1 2-0.5 2) I f w f 2 where I f is the rotor

moment of inertia in kgm 2 and the w f maximum rotational speed in rad/s.

The power level is controlled by the size of the M/G, so this is independent

of the rotor.

The global flywheel energy storage systems market size was estimated at

USD 461.11 billion in 2024 and is expected to grow at a CAGR of 5.2%

from 2025 to 2030. The market for Flywheel Energy Storage Systems

(FESS) is experiencing significant growth driven by several key factors.

The components of a flywheel energy storage systems are shown

schematically in Fig.  Table 5.7 Trinity power flywheel size and power .

Full size table. 5.3.11 M3 Trinity System Technical Specifications. The

tested M3 Trinity system is expected to deliver 0.42 kWh at rated power

(and more energy at lower power ratings). The resulting ride 

It reduces 6.7% in the solar array area, 35% in mass, and 55% by volume.

105 For small satellites, the concept of an energy-momentum control

system from end to end has been shown, which is based on FESS that

uses high-temperature superconductor (HTS) magnetic bearing system.

106 Several authors have investigated energy storage and attitude control

system for a?|
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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.  These

larger rotors can spin faster, storing more energy because of their size

and weight. For example, imagine a typical flywheel energy storage

system used to stabilize the power grid or provide backup 

Ultracapacitors (UCs) [1, 2, 6-8] and high-speed flywheel energy storage

systems (FESSs) [9-13] are two competing solutions as the secondary

ESS in EVs. The UC and FESS have similar response times, power

density,  To achieve the FESS size, the energy contribution of the FESS

and the power of the battery is involved in a compromise. However 

Flywheel Energy Storage (FES) systems refer to the contemporary

rotor-flywheels that are being used across many industries to store

mechanical or electrical energy. Instead of using large iron wheels and

ball bearings, a?|

Flywheel Systems for Utility Scale Energy Storage is the final report for

the Flywheel Energy Storage System project (contract number

EPC-15-016) conducted by Amber Kinetics, Inc. The information from this

project contributes to Energy Research a?|

The choice of rim material will determine the system cost, weight, size,

and performance. Composite rims are both lighter and stronger than steel,

which means that they can achieve much higher rotational speeds. 

Flywheel energy storage systems (FESS) employ kinetic energy stored in

a rotating mass with very low frictional losses. Electric 
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Technology: Flywheel Energy Storage GENERAL DESCRIPTION Mode of

energy intake and output Power-to-power Summary of the storage

process Flywheel Energy Storage Systems (FESS) rely on a mechanical

working principle: An electric motor is used to spin a rotor of high inertia

up to 20,000-50,000 rpm. Electrical energy is thus converted to kinetic 

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 energy storage

system (FESS) is gaining attention recently. There is noticeable progress

in FESS, especially in utility, large-scale deployment for the electrical grid,

a?|

Dai Xingjian et al. [100] designed a variable cross-section alloy steel

energy storage flywheel with rated speed of 2700 r/min and energy

storage of 60 MJ to meet the technical requirements for energy and power

of the energy storage unit in the hybrid power system of oil rig, and

proposed a new scheme of keyless connection with the motor spindle. a?|

This review presents a detailed summary of the latest technologies used

in flywheel energy storage systems (FESS). This paper covers the types

of technologies and systems employed within FESS, the range of a?|

a?? 13th International Conference on Dynamics of Rotating Machines,

Copenhagen, Denmark, 13th a?? 15th February 2019 Overview of Mobile

Flywheel Energy Storage Systems State-Of-The-Art Nikolaj A.

Dagnaes-Hansen 1, Ilmar F. Santos 2 1 Fritz Schur Energy, 2600,

Glostrup, Denmark, nah@fsenergy 2 Dep. of Mech. Engineering,

Technical University of a?|
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Flywheel energy storage system (FESS) is an electromechanical system

that stores energy in the form of kinetic energy. From: Renewable and

Sustainable Energy Reviews, 2016.  The energy efficiency of such

systems is about 80%. However, size and tolerance considerations at high

angular velocities are a great disadvantage of the system 

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 

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. The flywheels absorb grid energy and can

steadily discharge 1-megawatt of electricity for 15 minutes.

The global flywheel energy storage market size is projected to grow from

$366.37 million in 2024 to $713.57 million by 2032, at a CAGR of 8.69%.

HOME (current) INDUSTRIES.  Flywheel energy storage systems offer

fast response times and rapid charge/discharge capability, making them

well-suited for providing frequency regulations, a?|

In this paper, state-of-the-art and future opportunities for flywheel energy

storage systems are reviewed. The FESS technology is an

interdisciplinary, complex subject that a?|
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Energy storage flywheel systems are mechanical devices that typically

utilize an electrical machine (motor/generator unit) to convert electrical

energy in mechanical energy and vice versa. Energy is stored in a

fast-rotating mass known as the flywheel rotor. The rotor is subject to high

centripetal forces requiring careful design, analysis, and fabrication to

ensure the safe a?|

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 

An overview of system components for a flywheel energy storage system.

Fig. 2. A typical flywheel energy storage system [11], which includes a

flywheel/rotor, an electric machine, bearings, and power electronics. Fig.

3. The Beacon Power Flywheel [12], which includes a composite rotor and

an electric machine, is designed for frequency 
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