Energy storage high-speed motor

-
-

-
‘:f:;- SOLAR :ro.

ot

What is a high-speed motor?

1. Introduction High-speed motors have been devel oped over along period of time and have been widely used
in machine tools, turbochargers, mechanica turbo-charging systems, flywheel energy storage systems, gas
compressors, blowers, vacuum pumps, shipborne power supply systems and aero-engines, etc.

Why is amotor important in aflywheel energy storage system?

The motor is an important part of the flywheel energy storage system. The flywheel energy storage system
realizes the absorption and release of e€lectric energy through the motor,and the
high-performance,low-loss,high-power,high-speed motors are key components to improve the energy
conversion efficiencyof energy storage flywheels.

Can high-speed permanent magnet synchronous motor be used in magnetically levitation flywheel energy
storage?

This paper takes the low-loss, high-power, high-speed permanent magnet synchronous motor used in the
magnetically levitation flywheel energy storage system as the research object and conducts research on the
electromagnetic design, mechanical design, loss analysis and other key technologies of high-speed permanent
magnet synchronous motor.

What are energy storage systems?

Energy storage systems (ESS) play an essential role in providing continuous and high-quality power. ESSs
store intermittent renewable energyto create reliable micro-grids that run continuously and efficiently
distribute electricity by balancing the supply and the load .

What is aflywheel energy storage system?

The flywheel energy storage system is an energy storage device that converts electrical energy and mechanical
energy with a high-speed rotating flywheel rotor as a carrier , and it is one of the preferred solutions for
short-term energy storage systems.

What are some recent devel opments in energy storage systems?

More recent developments include the REGEN systems. The REGEN model has been successfully applied at
the Los Angeles (LA) metro subway as a Wayside Energy Storage System (WESS). It was reported that the
system had saved 10 to 18% of the daily traction energy.

Kinetic energy is the energy of motion as quantified by the amount of work an object can do as a result of its
motion, expressed by the formula: Kinetic Energy = 1/2mv 2. Anatomy of a High-Speed Flywheel. The main
components of aflywheel are a high-speed permanent magnet motor/generator, fully active magnetic bearings,
and rotor assembly ...
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synchronous motor-generators for flywheel energy storage systems can exhibit efficiencies near 95%, and can
operate with idle losses as low as 12 W. Thesis Supervisor: Jeffrey H. Lang ... develop a high-speed
motor-generator for use in aflywheel energy storage system. A major

A small flywheel energy storage unit with high energy and power density must operate at extremely high
rotating speeds; i.e., of the order of hundreds of thousands of revolutions per minute. In this paper, initial test
data is provided on a prototype permanent magnet flywheel motor/generator with design goals of achieving
100 W of power ...

High Speed Motor Control With over 500,000 installed spindle drives, KEB has solidified its position as a
global leader in high-speed motor control. Our expertise and innovative solutions have made us the preferred
choice for numerous CNC, woodworking, and robotic companies.

Power and speed waveforms of the high-speed permanent magnet motor prototype when applied to the
flywheel energy storage system. 4 ANALY SIS OF ROTOR EDDY CURRENT LOSSES As shown in Table
5, the rotor eddy current loss of the motor powered by the SPWM inverter is 376.26 W, which is much higher
than that of the motor when powered by ...

highly efficient high speed motor operation and control, and magnetic bearing levitation. To demonstrate the
successful combination of these technologies, a flywheel energy storage system testbed has been constructed
at the NASA Glenn Research Center. Figure 1 shows the main components of the flywheel energy storage
system.

With the rise of new energy power generation, various energy storage methods have emerged, such as lithium
battery energy storage, flywheel energy storage (FESS), supercapacitor, superconducting magnetic energy
storage, etc. FESS has attracted worldwide attention due to its advantages of high energy storage density, fast
charging and discharging ...

Flywheel energy storage system (FESS) has significant advantages such as high power density, high
efficiency, short charging time, fast response speed, long service life, maintenance free, and no geographical
environment restrictions. Motor is the energy conversion core of FESS and plays a significant role on system
performance.

Dai Xingjian et al. [100] designed a variable cross-section alloy steel energy storage flywheel with rated speed
of 2700 r/min and energy storage of 60 MJ to meet the technical requirements for energy and power of the
energy storage unit in the hybrid power system of oil rig, and proposed a new scheme of keyless connection
with the motor ...

The speed of the flywheel undergoes the state of charge, increasing during the energy storage stored and

decreasing when discharges. A motor or generator (M/G) unit plays a crucia role in facilitating the conversion
of energy between mechanical and electrical forms, thereby driving the rotation of the flywheel [74].The
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coaxia connection of both the M/G and the flywheel signifies...

When it comes to high-speed operation, rotor structure becomes prominent [1-7]. Conventional cage rotor
induction motor (CRIM) cannot resist centrifugal forces [1, 2]. CRIM cannot provide a reliable operation in
demanding applications like high-speed compressor techniques, micro gas turbines, and turbochargers [4-9].

The compressor industry is an example, where high efficiency, oil-free operation and no emissions make
electric high speed motors the most environmental friendly compressor drives. In the context of emission free
application energy storage systems with high speed flywheels not only take advantage of high speed
generators.

Rotor Design for High-Speed Flywheel Energy Storage Systems 5 Fig. 4. Schematic showing power ow in
FES system ri and ro and a height of h, a further expression for the kinetic energy stored in the rotor can be
determined asE kin=14h(r4 or 41i) 2. (2) From the above equation it can be deduced that the kinetic energy
of the rotor increases

Since the flywheel energy storage system requires high-power operation, when the inductive voltage drop of
the motor increases, resulting in a large phase difference between the motor terminal voltage and the motor
counter-electromotive force, the angle is compensated and corrected at high power, so that the active power
can be boosted.

Rotor Design for High-Speed Flyheel Energy Storage Systems 5 Fig. 4. Schematic showing power flow in
FES system ri and ro and a height of h, a further expression for the kinetic energy stored in the rotor can be
determined as Ekin = 1 4 ?ph(r4 o -r 4 i)o 2. (2) From the above equation it can be deduced that the kinetic
energy of the rotor increases

Mohammad Imani-Negjad PhD "13 of the Laboratory for Manufacturing and Productivity (left) and David L.
Trumper of mechanical engineering are building compact, durable motors that can operate at high speeds,
making devices such as compressors and machine tools more efficient and serving as inexpensive, reliable
energy storage systems.

As advantages of high energy density and large instantaneous power, flywheel energy storage is very
promising energy storage technology in recent years. High-speed permanent magnet synchronous motor
(HSPMSM) with low loss and high efficiency is one of the crucial components of flywheel energy storage
(FES), and Loss calculation is crucid to ...

Therefore, it is very important to develop a flywheel energy storage motor with high speed, small size and
high power density . Axial flux permanent magnet (AFPM) motors have attracted more and more attention
due to their compact structure, high efficiency, and high power density. AFPM motors are especially suitable
for flywheel energy storage ...
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The mechanical characteristics of both singular and multilayered materials ideal for high-speed energy storage
were studied. For the constant-stress section of the flywheel, materials with low density, low modulus, and
high strength were utilized. ... Bu, F. Control strategy of self-bearing dual stator solid rotor axia flux
induction motor for ...

A small flywheel energy storage unit with high energy and power density must operate at extremely high
rotating speeds; i.e., of the order of hundreds of thousands of revolutions per minute. In this paper, initial test
data is provided on a prototype permanent magnet flywheel motor/generator with design goals of achieving
100W of power ...

The high-speed motor has excellent characteristics of high-power density, small size and high transmission
efficiency, which is widely used in the fields of air compressor for hydrogen fuel cell, flywheel energy
storage, aerospace and so on [1-3]. Thus, research of high-speed motors has become a research hotspot in the

field of electrical drives.
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