
FLYWHEEL ENERGY STORAGE
SYSTEM AUSTIN

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 

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, durability, and efficiency [9,

10]. Integrating the battery with a high-speed FESS

is beneficial in cancelling harsh transients from 

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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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 materials used in the production of

FESS, and the reasons for the use of these

materials. Furthermore, this paper provides an

overview of the types of ???

US Patent 5,614,777: Flywheel based energy

storage system by Jack Bitterly et al, US Flywheel

Systems, March 25, 1997. A compact vehicle

flywheel system designed to minimize energy

losses. US Patent 6,388,347: Flywheel battery

system with active counter-rotating containment by

H. Wayland Blake et al, Trinity Flywheel Power, May

14, 2002. A 

Summary 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.  Flywheel energy storage

systems: A critical review on technologies,

applications, and future prospects. Subhashree

Choudhury, Corresponding Author. Subhashree

Choudhury 
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including the Center for Electromechanics (CEM) of

the University of Texas at Austin; Trinity Flywheels

Inc. in San Francisco; and US. Flywheel Systems in

Newbury Park, CA. CEM engineers are developing

two flywheel energy storage systems under U.S.

government contract: a 2 kilowatt-hour, 150-kilowatt,

40,000-rpm unit for a hybrid electric 

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 fluctuating nature of many renewable energy

sources (RES) introduces new challenges in power

systems. Flywheel Energy Storage Systems (FESS)

in general have a longer life span than normal

batteries, very fast response time, and they can

provide high power for a short period of time. 

Austin, TX, White paper # 103, 2008. [17] M 
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Flywheel energy storage (FES) systems store

energy in the form of kinetic energy by spinning a

rotor at high speeds. This technology offers several

advantages, including rapid response times, high

power output, long cycle life, and environmental

friendliness.  Research Focus: The University of

Texas at Austin is a pioneer in the field of 

This drivetrain system developed by the University

of Texas at Austin Center for Electromechanics

incorporates a high-speed (40,000 rpm)  In Fig. 9,

the flywheel energy storage system supplies power

to the sun gear of the second planetary gear

through clutch 2. The second planetary gear is used

to modify the speed-torque characteristics 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

particularly suitable for applications where high

power for short-time bursts is demanded. FESS is

gaining increasing attention and is regarded as a 
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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 

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 ???

Critical Power Module (CPM) with Flywheel 225kW

to 2.4MW;  Energy Storage Flywheels and Battery

Systems; DeRUPS??? Configuration; Isolated

Parallel (IP) System Configuration; Frequency

Converters; CleanSource(R) - Static UPS with

Flywheel, 250 ??? 1200kW; AFTER SALES. Rental;

NEWSROOM.
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Similarly, a heavier or larger diameter wheel will

increase energy storage, but perhaps with an

unacceptable tradeoff in system size or

transportation and installation costs.  Download. 15

Seconds versus 15 Minutes. Download. Optimizing

Energy Storage: Unveiling the Advantages of

Flywheel UPS Systems over Chemical Batteries.

Download. Get in 

The University of Texas at Austin Center for

Electromechanics (UT-CEM) is currently developing

and testing a  2 MW, 130 kWh flywheel energy

storage system as a critical element of the

Advanced Locomotive Propulsion System (ALPS)

Program.[1] The hybrid electric locomotive

propulsion system consists of two major sub-

Fig. 4 illustrates a schematic representation and

architecture of two types of flywheel energy storage

unit. A flywheel energy storage unit is a mechanical

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 ???
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Considering the aspects discussed in Sect. 2.2.1, it

becomes clear that the maximum energy content of

a flywheel energy storage device is defined by the

permissible rotor speed.This speed in turn is limited

by design factors and material properties. If

conventional roller bearings are used, these often

limit the speed, as do the heat losses of the

electrical machine, ???

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 must be

part of ???

The flywheel energy storage system (FESS) has

excellent power capacity and high conversion

efficiency. It could be used as a mechanical battery

in the uninterruptible power supply (UPS). The

magnetic suspension technology is used in the

FESS to reduce the standby loss and improve the

power capacity. First, the whole system of the FESS

with the 
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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 

The University of Texas at Austin Center for

Electromechanics (UT-CEM) has designed and

conducted component test/development for a

flywheel energy storage system for pulsed loads

and mobility load leveling in a tactical vehicle.

Performance goals of this machine dictate that the

stator windings will see continuous voltages of 6.7

kV and spikes to 10 kV. To manage the ???

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 
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