SOLARTECH

Solar Energy South Africa

Mayotte inertia wheel energy
storage

uuuuuu

nnnnn

. o — 2o 3 i P St - , \ .
e o, oy 4 e o H - ™~ . i~ Nl . 4 -
Py Y ¥ g ) . s A N g . — =
-~ : g R "“'"*‘- --i = ; 2 ’_t e
s ?‘Q

- -— - > ) 1
- Q:‘ . I ol B L - a (R = e "
"Th " ” \ — Sl e, T — . - S, > _.#
- 4 . o T— T =y 2 *

—

e e S -

-  — o .ﬁ "l"‘-' W'-—‘—"W"‘-_ ——— L -]'Dl
. “.’ “*‘-m—-‘_‘_m“;‘.‘“-ﬂw@ r--.’,--ta — hd mrar T Ry P ey iy e —

. S



SOLARTECH’

Page 2/10

Overview

The wide scale market penetration of numerous renewable energy
technologies is dependent, at least in part, on developing reliable energy
storage methods that can alleviate concerns over potentially interrupted and.

**sEnergy storage must be sensitive to the wide range of time scales.e-.
w[Jrotational speed (rad/s)wFW[flywheel rotational speed (rad/s)w” FW[].

The intermittent and irregular nature of renewable energy sources
necessitates at least some form of energy storage if uninterrupted supply is to
be achieved [1]. Mismatches in su.

The presented hybrid energy storage system, refereed to as SHyKESS, falls
into a category of systems that the authors would term “series” type systems.
These are distinct to “pa.

To make a true impact on the energy market high power designs are required.
The present work will therefore focus on the development of a 50 MW 20 MW
hr capacity system.

Do flywheel energy storage systems provide virtual inertia and frequency
support?

To solve the lack of inertia issue, this paper proposes the method of using
flywheel energy storage systems (FESSs) to provide the virtual inertia and
frequency support. As compared with batteries, flywheels have a much longer
lifetime and higher power density.

Does a hybrid flywheel energy storage system return “real” inertia?

Inertia must be replaced in a decarbonised grid in order to ensure stability. A
hybrid flywheel energy storage system is proposed that returns “real” inertia.
Active power control is possible using a differential drive unit (DDU). Case

study applications and comments on turnaround efficiency are presented.

How does inertia affect energy storage?
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The inertia response of an energy system limits the rate of change of
frequency, known as RoCoF, when a sudden change in load is encountered .

Systems such as thermal energy storage and pumped hydroelectric have very

little associated inertia and may be thought of as providing slow response
energy storage.
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Mayotte inertia wheel energy storage

Adaptive inertia emulation
control for high-speed flywheel
energy

Low-inertia power systems suffer from a high
rate of change of frequency (ROCOF) during a
sudden imbalance in supply and demand. Inertia
emulation techniques using storage systems,
such as flywheel energy storage systems
(FESSSs), can help to reduce the ROCOF by rapidly
providing the needed power to balance the grid.

1l -

An energy storage system
based on a flywheel (a rotating
disk) ...

A typical ten-pound car wheel has a moment of
inertia of about 0.35 kg.m”™2. The wheel rotates
about the axle at a constant angular speed
making 60.0 full revolutions in a time interval of
6.00 s. What is the rotational kinetic energy of
the rotating wheel; A certain flywheel on
frictionless bearings requires 5600 ] of work to
get it from rest

“.‘. ®

Flywheel energy storage

confusingly described as either mechanical or
inertia batteries. [2][3] Advanced FES systems
have rotors made of high strength carbon-fiber
composites, suspended by magnetic bearings,
and When a flywheel is used entirely for its
effects on the attitude of a vehicle, rather than
for energy storage, it is called a reaction wheel
ora
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Flywheel energy storage_

Safety Vent

The same mass m can now be distributed in a e
ring, Fig. 11.2B without changing the velocity of
the mass or the energy stored. By knowing the

moment of inertia for such a geometry; | = mr2, Hegatvecan
the energy stored can be expressed as: (11.2) E
=1217 2 Now if the same mass m has the insator

shape of a thin disc of outer radius r, Fig. 11.2C,
then the moment of inertia ...

Physics: energy stored in
[ e rotating masses?

While these small energy storage devices are
useful in smoothing out the jerky motion of
human arms and legs, they do not store very
much energy, maybe around 0.01 to 0.1 Wh. This
is due to their small size (<30cm radiuses) and
slow rotation speeds (<250 rpm). (echoing the
sewing machines and spinning wheels of the
past), to add inertia

A review of flywheel energy
storage systems: state of the
art ...

isting energy storage systems use various
technologies, including hydro-electricity,
batteries, supercapacitors, thermal storage, 3 -
energy storage flywheels,[2] and others. Pumped -

hydro has the largest deployment so far, but it is
limited by geographical locations. Primary

candidates for large-deployment capable,

scalable solutions can be

(PDF) Design of a Flexure-
Based Flywheel for the Storage
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An energy storage system
based on a flywheel (a rotating
disk) ...

The frictional torque at the bearings is 21 N.m.
(a) How much kinetic energy is stored in the
rotating wheel and shaft? (b) How much energy
is; A typical ten-pound car wheel has a moment
of inertia of about 0.35 kg-m~2. The wheel
rotates about the axle at a constant angular
speed making 70.0 full revolutions in a time
interval of 7.00 s.

A review of flywheel energy
storage rotor materials and
structures

The small energy storage composite flywheel of
American company Powerthu can operate at
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of ...

The flywheel is a widespread mechanical
component used for the storage of kinetic energy
and angular momentum. It typically consists of
cylindrical inertia rotating about its axis on
rolling

—""
l!‘" /

Development of a High Specific
Energy Flywheel Module, ...

- Energy Storage - Integrated Power and Attitude
Control that uses an electric motor to store
energy in a rapidly spinning wheel - with 50
times the Storage capacity of a lead-acid battery
Rotor Inertia 0.560113 kg*m~2 Rim Mass 20.95
kg Rim Inertia 0.540213 kg*rm~™2
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53000 rpm and store 0.53 kWh of energy [76].
The superconducting flywheel energy storage
system developed by the Japan Railway
Technology Research Institute has a rotational
speed of 6000 rpm and a single unit energy
storage capacity of 100 kW-h.

Adaptive inertia emulation
control for high-speed flywheel

Services and Grid Resiliency in Low Inertia Power
Systems Adaptive inertia emulation control for
high-speed flywheel energy storage systems
ISSN 1751-8687 Received on 10th January 2020
Revised 30th June 2020 Accepted on 13th August
2020 E-First on 15th October 2020 doi:
10.1049/iet-gtd.2020.0066

P - - INTEGRATED DESIGN
IDlgltaI lnertlal: Energy Storage EASY TO TRANSPORT AND INSTALL,

can stabilise grid with 1/10 the e

Inertia is a system-wide service that responds to
fluctuations in electricity frequency in the first
fraction of a second of an imbalance between
supply and demand - for example, when a power
station suddenly drops offline. By modelling the
energy storage array's impact at scale, the QUB
team found that the array's response time

Flywheel energy storage_

Flywheel energy storage (FES) this is commonly
referred to as "flywheel explosion" since wheel
fragments can reach kinetic energy comparable

Powered by Solar Energy South Africa


/flywheel-energy-storage/

SOLARTECH’
P

wound and glued in

hot

«W TAX FREE -_—-E

Inertia wheel architecture for
energy storage

Inertia wheel comprising a storage ring (1) and a ‘J L

hub (2) that joins the storage ring (1) to a wheel
rotation shaft (3), characterized in that the hub

age 8/10

to that of a bullet. Composite materials that are

layers tend to disintegrate

quickly, first into small-diameter filaments that
entangle and slow each other, and then into red-

) L)
21 S

(2), comprising a central part that forms a hub
body (2a) connecting with the shaft (3), a ——

I
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I
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peripheral part that forms a tire (2c) connecting
with the storage ring and an intermediate part
consisting of a disk (2b) between The hub body

and the

Flywheel Energy Storage: in
Automotive Engineering

Electro-mechanical flywheel energy storage
systems (FESS) can be used in hybrid vehicles as
an alternative to chemical batteries or capacitors
and have enormous development potential. In
the first part of the book, the Supersystem
Analysis, FESS is placed in a global context using
a holistic approach. External influences such as
the vehicle

A review of flywheel energy
storage systems: state of the

art and
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FESS has a unique advantage over other energy
storage technologies: It can provide a second
function while serving as an energy storage
device. Earlier works use flywheels as satellite
attitude-control devices. A review of flywheel
attitude control and energy storage for
aerospace is given in [159].

Inertia Wheels

Inertia Wheels Inertia wheels are a way to store
electrical energy in the form of kinetic energy.
They consist of a mass rotating around an axis
connected to an electric motor. Storage phase
The motor converts incoming electrical energy
into kinetic energy. Stationary phase The
rotation of the mass is maintained at a constant
speed. Release phase

An energy storage system — [
based on a flywheel (a rotating |
disk) ...

Calculate the rotational inertia of a wheel that
has a kinetic energy of 24,400 ] when rotating at
679 rev/min. Calculate the rotational inertia of a . 4
wheel that has a kinetic energy of 24,400 ) when /
rotating at 677 rev/min. Two disks are rotating !
about the same axis. Disk A has a moment of

inertia of 5.83 kg-m~™2 and an angular velocity of
+8.34

A series hybrid "real inertia"
energy storage system

The present work proposes an electricity
in/electricity out (EIEO) storage system that
bridges the gap between the extremes of energy
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storage time scales, with sudden load
imbalances addressed through the introduction
of "real system inertia" (in a flywheel) and
secondary energy stores (compressed fluid)
exploited for sustained delivery over longer time

Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://www.ian-solar.co.za

Powered by Solar Energy South Africa


http://www.tcpdf.org

