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Overview

Is flywheel energy storage system a competitive solution?

A comprehensive review of control strategies of flywheel energy storage
system is presented. A case study of model predictive control of matrix
converter-fed flywheel energy storage system is implemented. Flywheel
energy storage system comes around as a promising and competitive
solution. Potential future research work is suggested. 

What are the characteristics of a flywheel energy storage system?

And considering the characteristics of the flywheel energy storage
system—such as high flywheel operating speeds, a wide range of speed
variations, and frequent switching of control strategies—the sliding mode
surface and reaching law are redesigned. 

Why is Sensorless control technology preferred in flywheel energy storage
system?

Therefore, sensorless control technology is preferred. Furthermore, the PMSM
is the core of energy exchange in the flywheel energy storage system, and the
accuracy and speed of the motor control strategy determine the overall
charging and discharging control performance of the system. 

What is the grid-side control strategy of the flywheel energy storage system?

Block diagram of the machine-side charge and discharge control of the
flywheel energy storage system. The grid-side control strategy of the flywheel
energy storage system combines grid voltage-oriented vector control and
SVPWM (Space Vector Pulse Width Modulation) technology.
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Speed control of flywheel energy storage

Control technology and development status
of flywheel energy storage ...

Jun 23, 2022 · Flywheel energy storage
technology has attracted more and more
attention in the energy storage industry due to
its high energy density, fast charge and
discharge speed, long ...

Design of an improved adaptive sliding mode
observer for ...

Apr 28, 2025 · And considering the
characteristics of the flywheel energy storage
system--such as high flywheel operating speeds,
a wide range of speed variations, and frequent
switching of ...

Flywheel energy storage systems: Review and
simulation for ...

Dec 1, 2012 · Flywheel energy storage systems
(FESSs) store mechanical energy in a rotating
flywheel that convert into electrical energy by
means of an electrical machine and vice versa ...

Research on control strategy of flywheel energy
storage ...

Nov 30, 2023 · For the mutual limitation problem
of reaction speed and overshoot of the
conventional PI controller, it is hard to satisfy the
demand of high efficiency control. In this ...
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A comparative study of the speed control of
an IM-based flywheel energy  

This paper examines the modeling and speed-
based control of an IM-based flywheel energy
storage system (FESS) for integration with a
variable wind generation system (VSWG) feeding
...

Design and Research of a New Type of Flywheel
Energy Storage ...

Feb 18, 2025 · Based on the aforementioned
research, this paper proposes a novel electric
suspension flywheel energy storage system
equipped with zero flux coils and permanent ...

Modeling and Control of Flywheel Energy Storage
System

May 15, 2023 · Flywheel energy storage has the
advantages of fast response speed and high
energy storage density, and long service life, etc,
therefore it has broad application prospects ...
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A Comprehensive Review on Flywheel Energy
Storage ...

Aug 2, 2023 · Finding efficient and satisfactory
energy storage systems (ESSs) is one of the
main concerns in the industry. Flywheel energy
storage system (FESS) is one of the most ...

Control Method of High-power Flywheel Energy
Storage ...

Feb 29, 2024 · This paper also gives the control
method for charging and discharging the
flywheel energy storage system based on the
speed-free algorithm. Finally, experiments are
carried out ...

Control Method for Flywheel Energy Storage
Systems Based ...

Nov 11, 2024 · To address the chattering
problem caused by the discontinuity of the sign
function in traditional sliding mode observers
(SMO) for Permanent Magnet Synchronous
Motors ...

Control of a high-speed flywheel system for
energy storage ...

Aug 1, 2021 · A novel control algorithm for the
charge and discharge modes of operation of a
flywheel energy storage system for space
applications is presented. The motor control
portion ...
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Control Strategy of Flywheel Energy Storage
System for ...

Jul 10, 2024 · This study addresses speed sensor
aging and electrical parameter variations caused
by prolonged operation and environmental
factors in flywheel energy storage systems ...

How can I design a flywheel energy storage on
MATLAB/Simulink

Sep 4, 2013 · You can then control how much
torque is applied to the flywheel without needing
a motor controller. Simply measure speed and
multiply by torque to track your power, integrate
...

A review of control strategies for flywheel energy
storage ...

Nov 1, 2022 · Developments and advancements
in materials, power electronics, high-speed
electric machines, magnetic bearing and
levitation have accelerated the development of
...

Applications of flywheel energy storage system
on load ...

Mar 1, 2024 · Furthermore, flywheel energy
storage system array and hybrid energy storage
systems are explored, encompassing control
strategies, optimal configuration, and electric ...
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Distributed coordinated speed control of
flywheel energy storage ...

Jun 26, 2024 · This paper studies a coordinated
rotor speed control of flywheel energy storage
matrix systems (FESMS) in the presence of
model uncertainties and unknown disturbances.
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