
CORE EQUIPMENT OF FLYWHEEL ENERGY
STORAGE

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 Flywheel energy storage work? Flywheel energy storage (FES)

works by accelerating a rotor (flywheel) to a very high speed and

maintaining the energy in the system as rotational energy.

What are control strategies for flywheel energy storage systems? Control

Strategies for Flywheel Energy Storage Systems Control strategies for

FESSs are crucial to ensuring the optimal operation, efficiency, and

reliability of these systems.

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.
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What machines are used in flywheel energy storage systems? Three

common machines used in flywheel energy storage systems are the

induction machine (IM),the variable reluctant machine (VRM),and the

permanent magnet machine (PM). For high-power applications,an IM is

utilised as it is very rugged,has high torque,and is not expensive.

This paper presents an overview of the flywheel as a promising energy

storage element. Electrical machines used with flywheels are surveyed

along with their control techniques. Loss minimization 

A review of energy storage types, applications and recent developments.

S. Koohi-Fayegh, M.A. Rosen, in Journal of Energy Storage, 2020 2.4

Flywheel energy storage. Flywheel energy storage, also known as kinetic

energy storage, is a form of mechanical energy storage that is a suitable

to achieve the smooth operation of machines and to provide high power

and energy ???

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

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

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

Energy storage systems are an important component of the energy

transition, which is currently planned and launched in most of the

developed and developing countries. The article outlines development of

an electric energy storage system for drilling based on electric-chemical

generators. Description and generalization are given for the main

objectives for this ???
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As the core component of flywheel energy-storage systems, the machine

affects the charging and discharging power and the amount of stored

energy directly [8,9,10,11,12].  and automation equipment [20,21,22].

Moreover, PMSMs have drawn significant attention due to their features of

high torque density and low torque ripple [23,24,25 

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 

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 ???

A flywheel energy storage system employed by NASA (Reference:

wikipedia ) How Flywheel Energy Storage Systems Work? Flywheel

energy storage systems employ kinetic energy stored in a rotating mass to

store energy with minimal frictional losses. An integrated

motor???generator uses electric energy to propel the mass to speed.

Using the same 

Among the top 10 flywheel energy storage manufacturers in China,

Candela New Energy adopts a vertical industry chain model to achieve

100% independent control of all core components of flywheel energy

storage, and has launched a product series that meets the primary

frequency regulation of wind power, photovoltaics, thermal power and

auxiliary 
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The hybrid energy storage system consists of 1 MW FESS and 4 MW

Lithium BESS. With flywheel energy storage and battery energy storage

hybrid energy storage, In the area where the grid frequency is frequently

disturbed, the flywheel energy storage device is frequently operated

during the wind farm power output disturbing frequently.

Energy storage can be defined as the process in which we store the

energy that was produced all at once. This process helps in maintaining

the balance of the supply and demand of energy.  There are various

examples of energy storage including a battery, flywheel, solar panels,

etc.  Charging of electrical equipment. Electrochemical Storage.

Earthmoving equipment segment is expected to lead during the forecast

period . The flywheel rotor stands out as the major segment in the flywheel

energy storage systems market as it is the core 

Design of flywheel energy storage system Flywheel systems are best

suited for peak output powers of 100 kW to 2 MW and for durations of 12

seconds to 60 seconds . The energy is present in the flywheel to provide

higher power for a shorter duration, the peak output designed for 125 kw

for 16 seconds stores enough energy to provide 2 MW for 1 

In this study, a flywheel energy storage system (FESS) has been

designed for smart grid applications. The requirements of the flywheel and

electrical machine, which are the most important parts of 

(C) 2025 PV Storage Systems 4 / 7 Web: https://twojaelektryka.com.pl



CORE EQUIPMENT OF FLYWHEEL ENERGY
STORAGE

The literature 9 simplified the charge or discharge model of the FESS and

applied it to microgrids to verify the feasibility of the flywheel as a more

efficient grid energy storage technology. In the literature, 10 an adaptive

PI vector control method with a dual neural network was proposed to

regulate the flywheel speed based on an energy optimization ???

Another technical innovation is demand side response, whereby demand

can be controlled but delaying power draw for equipment which has a slow

time constant. For example, heater-chiller units normally switching

according to a thermostat could be delayed or started earlier.  "A Review

of Flywheel Energy Storage System Technologies and Their 

This can be achieved by high power-density storage, such as a

high-speed Flywheel Energy Storage System (FESS). It is shown that a

variable-mass flywheel can effectively utilise the FESS useable capacity in

most transients close to optimal. Novel variable capacities FESS is

proposed by introducing Dual-Inertia FESS (DIFESS) for EVs.

The active magnetic bearing (AMB) system is the core part of magnetically

suspended flywheel energy storage system (FESS) to suspend flywheel

(FW) rotor at the equilibrium point, but the AMB 

Flywheel energy storage is a more advanced form of energy storage, and

FESS is adequate for interchanging the medium and high powers (kW to

MW) during short periods (s) with high energy efficiency [22]. Flywheel

energy storage consists of a motor, bearings, flywheel and some other

electrical components for flywheel energy storage.
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Today, flywheel energy storage systems are used for ride-through energy

for a variety of demanding applications surpassing chemical batteries. 

Many types of medical imaging equipment, such as CT or MRI machines

can also benefit from flywheel energy storage systems. Power brownouts,

surges and outages can have devastating effects on MRI 

Energy storage systems (ESSs) are the technologies that have driven our

society to an extent where the management of the electrical network is

easily feasible. The balance in supply ???

The flywheel body is the core component of the flywheel energy storage

system. Its function is to increase the ultimate angular velocity of the stator

a nd reduce the stator load, so as to maximize the storage capacity of the

flywheel energy storage system. Generally, it is made of carbon fiber. The

characteristics of bearing type system are 

The flywheel energy storage system is a device that uses a high-speed

rotating rotor to store energy, which has high requirements for the speed

of the rotor and the stability of the magnetic bearing.

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, advanced FES systems have rotors made of specialised

high-strength materials suspended over frictionless magnetic bearings 
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An overview of energy saving measures proposed within the rail industry

is presented along with a review of different energy storage devices and

systems developed for both rail and automotive applications. Advanced

flywheels have been identified as a candidate energy storage device for

rail applications, combining high specific power and energy.

With the rise of new energy power generation, various energy storage

methods have emerged, such as lithium battery energy storage, flywheel

energy storage (FESS), supercapacitor, superconducting 

As a vital energy conversion equipment, the flywheel energy storage

system (FESS) [[1]  The magnetic levitation system, including an axial

suspension unit and a radial suspension unit, is the core part of

suspending the FW rotor to avoid friction at high rotating speed, and then

the storage efficiency of the MS-FESS is further improved by 

As one of the Top 10 flywheel energy storage companies in China,

SINOMACH-HE integrates equipment research and development, design

and complete sets, manufacturing, engineering project design and

consulting, and mainly provides major technical equipment and

heavy-duty cast and forged steel products. Core products: Flywheel

energy storage device.
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