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Drives of a Flywheel Energy Storage System NASA/TM--2004-213301 September 2004 AlAA-2004-5628.
The NASA STI Program Office . . . in Profile Since its founding, NASA has been dedicated to ... NASA
programs, projects, and missions, often concerned with subjects having substantial public interest. o
TECHNICAL TRANSLATION. English-

This paper presents the progress made in the controller design and operation of a flywheel energy storage
system. The switching logic for the converter bridge circuit has been redefined to reduce line current
harmonics, even at the highest operating speed of the permanent magnet motor-generator. An
electromechanical machine model is utilized to smulate charge ...

NASA GRC, there is aso a system prototype development project at GRC funded by NASA Headquarters,
Code M for the International Space Station (1SS) called the Flywheel Energy Storage System (FESS) Project.
This project is specificaly developing a prototype flywheel battery for possible use as replacements for the
| SS electro-chemical batteries. If

This paper describes the DC bus regulation control algorithm for the NASA flywheel energy storage system
during charge, charge reduction and discharge modes of operation. The algorithm was experimentally verified
with results given in a previous paper. This paper presents the necessary models for simulation with detailed
block diagrams of the controller algorithm.

Energy Storage Flywheels on Spacecraft With advances in carbon composite material, magnetic bearings,
microprocessors, and high-speed power switching devices, work has begun on a space qualifiable Energy
Momentum Wheel (EMW). An EMW is a device that can be used on a satellite to store energy, like a
chemical battery, and manage angular momentum, like a reaction wheel.

Advanced Energy Storage Systems (AESS) Project Overview o Goal: Develop and demonstrate technologies
for safe, abundant, reliable, and lightweight energy storage Category 1: Develop ...

Flywheel energy storage systems which have a very good potential for use in spacecraft are discussed. This
system can be superior to alkaline secondary batteries and regenerable fuel cells in most of the areas that are
important in spacecraft applications. Of special importance, relative to batteries, are lighter weight, longer
cycle and operating life, and high efficiency which ...

Flywheel energy storage systems are feasible for short-duration applications, which are crucia for the

reliability of an electrical grid with large renewable energy penetration. Flywheel energy storage system useis
increasing, which has encouraged research in design improvement, performance optimization, and cost
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Through its world-class training curriculum, knowledge-sharing initiatives, development resources, and
strategic communications, the Academy of Program/Project & Engineering Leadership (APPEL) Knowledge
Services helps ensure NASA"s technical workforce has the skills and knowledge needed to advance mission
SuCCess.

A flywheel energy storage system was spun to 60,000 rpm while levitated on magnetic bearings. This system
is being developed as an energy-efficient replacement for chemical battery systems. Used in groups, the
flywheels can have two functions providing attitude control for a spacecraft in orbit as well as providing
energy storage. The first application for ...

Flywheel based energy storage systems are being considered as a possible replacement for the battery based
system currently in use on the ISS because flywheel systems feature longer life, higher efficiency and greater
depth of discharge than battery based systems. In order to allow direct replacement, the flywheel system must
be made

NASA Images; Solar System Collection; Ames Research Center; Software. Internet Arcade Console Living
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Fig. 1: Cross section view of atypical flywheel energy storage system. High energy conversion efficiency than
batteries, a FESS can reach 93%. Accurate measurement of the state of charge by measuring the speed of the
flywhedl rotor. Eliminate the lead acid proposal issues of chemical batteries. Shorter recharge time, deeper
depth of discharge ...

U.S. market oFreedonia projects advanced and renewable micropower demand in the U.S. will total $19.3
billion in 2015 based on annual gains of 14.7 percent from 2010 Global market oPike Research forecasts that
advanced energy storage technologies will surpass $3.2 billion global revenue by 2021

use of flywheels as energy storage devices on future space systems. One of the key elements of a flywheel
energy storage system is the electric machine which acts as a motor to store energy and acts as a generator
when supplying energy to the loads. The machine must be properly controlled during all operating modes for
the flywheel systemto ...

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 provide2 MW for 1 ...
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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 ...

Flight Project Branch. NASA isfunding an Aerospace Flywheel Technology Development Program to design,
... Kenny, Barbara H., et a.: Advanced Motor Control Test Facility for NASA GRC Flywheel Energy Storage
System Technology Development Unit. NASA/TM--2001-210986, 2001. 8. Kascak, Peter E., et a.:
International Space Station Bus Regulation ...

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...

The objective of this study was to examine the overall feasibility of deploying electromechanical flywheel
systems in space used for excess energy storage. Results of previous Rocketdyne studies have shown that the
flywheel concept has a number of advantages over the NiH2 battery, including higher specific energy, longer
life and high roundtrip efficiency.

Flywheels: How the Technology Works. A flywheel is a chemical-free, mechanical that uses an electric motor
to store energy in rapidly spinning wheel - with 50 times storage capacity of a...

One of the key components of the flywheel energy storage system is the electric motor and its control. Energy
storage and recovery are achieved by using the motor to increase or decrease the flywheel rotor speed as
necessary. Good control of the motor is thus very important for the proper operation of the flywheel system.
As part of the ...

A prototype of a 500 Wh magnetically suspended flywheel energy storage system was designed, built, and
tested. The authors present the work done and include the following: (1) a fina design of the magnetic
bearing, control system, and motor/generator, (2) construction of a prototype system consisting of the
magnetic bearing stack, flywheel, motor, container, and ...

flywheel energy storage system. The goals for the University of Maryland effort are directed towards
achieving a working energy storage system suitable for unmanned satellites. The specific design goals of the
University of Maryland project are as follows: 1. A system energy density greater than 20 Wh/Kg. 2. 3. A
round trip cycle efficiency of 80%.

NASA G2 flywheel. Flywheel energy storage (FES) works by accelerating a rotor to a very high speed and
maintaining the energy in the system as rotational energy.When energy is extracted from the system, the
flywheel"s rotational speed is reduced as a consequence of the principle of conservation of energy; adding
energy to the system correspondingly resultsin anincreasein ...
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An experimental flywheel energy storage system is described. This system is being used to develop a flywheel
based replacement for the batteries on the International Space Station (ISS). Motor control algorithms which

allow the flywheel to interface with a simplified model of the ISS power bus, and function similarly to the
existing | SS battery system, are described.

,1752"8& 7,21 One of the key components of the flywheel energy storage system is the electric motor and its
control. Energy storage and recovery are achieved by using the motor to increase or decrease the flywheel

rotor speed as necessary. Good control of the motor is thus very important for the proper operation of the
flywheel system.

With NASA Glenn Research Center Flywhed Energy Storage System Development Unit
NASA/TM--2001-211138 ... NASA programs, projects, and missions, often concerned with subjects having
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