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Space Station Flywheel Energy
Storage
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Overview

Auxiliary Bearings - Capture rotor during launch and touchdowns. Magnetic
Bearings - Used to levitate rotor. These non-contact bearings provided low
loss.

Specific Energy is at the system level. The system is defined to include the
flywheel modules, power electronics, sensors and controllers. Efficiency is.

A single flywheel system will replace three strings of Ni-H batteries on the IEA
This configuration allows three options after the flight demonstration phase.

Flywheels can charge and discharge quickly and can be used as outposts for
rover or EVA suit recharging. Flywheels can accommodate very high peak
loads.

NASA's flywheel-based mechanical battery system showcased a sustainable
and efficient alternative to chemical batteries, using gyroscopic principles for
energy storage and spacecraft orientation.What is the ISS flywheel energy
storage system (fess)?

Each device in the ISS Flywheel Energy Storage System (FESS) [formerly the
Attitude Control and Energy StorageExperiment (ACESE)] will consist of two
counter-rotating rotors placed in vacuum housings, and levitated with mag-
netic bearings.

What is a flywheel energy storage system?

A typical flywheel energy storage system , which includes a flywheel/rotor, an
electric machine, bearings, and power electronics. Fig. 3. The Beacon Power
Flywheel , which includes a composite rotor and an electric machine, is
designed for frequency regulation.

How much money will NASA save if flywheels replace space station batteries?
NASA estimates that more than US$ 200 million will be saved if flywheels
replace the first generation of space station batteries . Ref. presents a system

consisting of a double counter rotating flywheel unit serving for the satellite
energy and attitude management.

Powered by SolarTech Power Solutions



.. SOLAR o
S Page 3/11

What is NASA's flywheel system?

At its core, NASA'’s flywheel system wasn’t just about storing energy—it was
about rethinking how energy could be used and managed, especially in the
demanding environment of space. By combining energy storage with
spacecraft orientation control, this dual-purpose technology pushed the
boundaries of what was possible.

What is a flywheel/kinetic energy storage system (fess)?

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.

What is NASA's flywheel-based mechanical battery system?

NASA'’s flywheel-based mechanical battery system showcased a sustainable

and efficient alternative to chemical batteries, using gyroscopic principles for
energy storage and spacecraft orientation.
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Space Station Flywheel Energy Storage

Flywheel Energy Storage
System Designed for the ...

Aug 6, 2020 - Long description Proposed
approach to outfit the International
Space Station power system with
flywheel energy storage units, in place of
the baseline nickel-hydrogen batteries.

Flight test demonstration
of a flywheel energy
storage ...

Jul 17, 1997 - The purpose of this
program is to develop and demonstrate
a flywheel energy storage device on the
International Space Station (ISS) as a
flight experiment. The longterm ...

A flywheel energy storage
system test on the
International Space Station

Jul 27, 1997 - This paper describes how a
flywheel demonstration unit will be
placed on the International Space
Station (ISS) in early 2000. Operation on
ISS at this early date will allow ...
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Control of a High Speed
Flywheel System for -
Energy ... 1]
i |
Aug 6, 2020 - The flywheel system Iy
control was designed for three modes of
operation based on the requirements of
the energy storage sub-system of the
Space Station Freedom. The modes ...
) Flywheel Energy Storage:
The Spinning Giant of
— Renewable ...

O e T Nov 28, 2023 - Let's cut through the

i physics jargon - flywheel energy storage
B S e is essentially a giant mechanical battery
that spins really, really fast. Imagine
your childhood top toy, but ...

Aerospace Flywheel -
Technology Development HT
for IPACS ... -

=
Aug 6, 2020 - While flywheel technology -
development is ongoing at NASA GRC, ’ﬁ'l"l'
there is also a system prototype

development project at GRC funded by

NASA Headquarters, Code M for the ...
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Gravity Flywheel Energy
Storage: The Physics,
Applications, ...

Sep 21, 2024 - Welcome to the world of
gravity flywheel energy storage - where
500-pound metal rotors spin faster than
fighter jet engines to store electricity.
Unlike your phone battery that ...

Flywheel energy —~
storage--An upswing '
technology for energy ...

—

=

May 1, 2007 - The objective of this paper
is to describe the key factors of flywheel
energy storage technology, and P g
summarize its applications including

International Space Station (ISS), Low ...

i
i

Flywheel Technology
Development At The NASA
Glenn ...

Jun 7, 2017 - NASA GRC is proposing a
Flywheel Energy Storage System (FESS)
concept to replace Figure 1- Flywheel
Location On the Space Station. the
current Nickel Hydrogen ...

Application of advanced
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flywheel technology for
energy storage on space

Mar 1, 1988 - During the past several
years graphite fiber technology has
advanced, and this has led to significant | 1
gains in flywheel storage density. The

tensile st With these high-strength ...

v

International Space Station
Attitude Motion Associated

Aug 6, 2020 - Flywheels can exert torque
that alters the Station's attitude motion,
either intentionally or unintentionally. A
8 — design is presented for a once planned
experiment to ...

International Space Station
Attitude Control and
Energy Storage -5

m=n ]
Feb 1, 1999 - The Attitude Control and
Energy Storage Experiment is currently
under development for the International v

Space Station; two counter-rotating
flywheels will be ...

Flywheel Energy Storage
System Designed for the
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International Space Station

Mar 1, 2002 - Following successful
_ operation of a developmental flywheel
, | energy storage system in fiscal year
2000, researchers at the NASA Glenn
| Iy Research Center began developing a

[
{%f flight ...

Flywheel Energy Storage
System Designed for the ...

Aug 6, 2020 - When housed in an ISS
orbital replacement unit, the flywheel
would provide energy storage with
approximately 3 times the service life of
the nickel-hydrogen battery currently in

sl | FLYWHEEL ENERGY
STORAGE SYSTEM

| DESIGNED FOR THE
o INTERNATIONAL SPACE
| ” H | STATION
Space Station Energy Storage The
electrical system of the International
Space Station is a critical part of the
(ISS) as it allows the operation of

essential, safe operation of the station,
operation ...

Powered by SolarTech Power Solutions



% SOLAR ro
= Page 9/11

International Space Station EE——
Attitude Control and
Energy ...

Feb 19, 1999 - International Space
Station Attitude Control and Energy
Storage Experiment: E®ects of Flywheel
Torque Carlos M. Roithmayr Langley
Research Center, Hampton, Virginia ...

“' Flywheel Energy Storage
' * System Designed for the

Following successful operation of a
developmental flywheel energy storage
| system in fiscal year 2000, researchers
V at the NASA Glenn Research Center
began developing a flight design of a ...

Simulation of the
interaction between
flywheel energy storage ...

NASA/TM--2000-210341 Simulation
Energy AIAA-2000-2953 of the
Interaction Storage and on the
International Long V. Truong, Glenn
Research Ponlee Frederic J. Wolff,
Center, Cleveland, ...

NASA Glenn Flywheel
Technology To Go Out For
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Flywheel Energy Storage
System Satellite

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 The ...

Commercialization of
flywheel energy storage
technology on ...
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A Spin

Apr 29, 2015 - The agreement allows
Power Tree to use and commercialize
Glenn's patent pending G6 flywheel
design. Glenn researchers developed the
next-generation flywheel ...

International Space Station
Attitude Control and
Energy ...

Aug 6, 2020 - The Attitude Control and
Energy Storage Experiment is currently
under development for the International
Space Station; two counter-rotating
flywheels will be ...
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Feb 14, 2005 - An important mission of

the international space station (ISS) is to

provide a platform for engineering

research and development of

commercial technology in low Earth ... 1MWH

Test certification
S - A review of flywheel
energy storage systems:
state of the art ...

Feb 1, 2022 - Energy storage flywheels
are usually supported by active
magnetic bearing (AMB) systems to
avoid friction loss. Therefore, it can store
energy at high efficiency over a long ...
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