
Superconducting magnet energy storage
principle picture explanation

What is superconducting magnetic energy storage (SMES)?

Superconducting magnetic energy storage (SMES) systems store energy in the magnetic fieldcreated by the

flow of direct current in a superconducting coil that has been cryogenically cooled to a temperature below its

superconducting critical temperature. This use of superconducting coils to store magnetic energy was invented

by M. Ferrier in 1970.

 

Why does a superconducting phase increase with a magnetic field?

This is because the Gibbs free energyof the superconducting phase increases quadratically with the magnetic

field while the free energy of the normal phase is roughly independent of the magnetic field.

 

Do superconducting magnets produce stronger magnetic fields?

Superconducting magnets can produce stronger magnetic fieldsthan all but the strongest non-superconducting

electromagnets,and large superconducting magnets can be cheaper to operate because no energy is dissipated

as heat in the windings.

 

What is a superconducting magnet?

A superconducting magnet is an electromagnet made from coils of superconducting wire. They must be cooled

to cryogenic temperatures during operation. In its superconducting state the wire has no electrical resistance

and therefore can conduct much larger electric currents than ordinary wire,creating intense magnetic fields.

 

How does a superconducting coil create a magnetic field?

The magnetic field is created with the flow of a direct current(DC) through the superconducting coil. In

SMESs,the superconducting coils are usually made of niobium-titanium (NbTi) filaments with a critical

temperature of about 9.2 K . To maintain the system charge,the coil must be cooled adequately.

 

Can a superconducting magnetic energy storage unit control inter-area oscillations?

An adaptive power oscillation damping(APOD) technique for a superconducting magnetic energy storage unit

to control inter-area oscillations in a power system has been presented in . The APOD technique was based on

the approaches of generalized predictive control and model identification.

OverviewAdvantages over other energy storage methodsCurrent useSystem architectureWorking

principleSolenoid versus toroidLow-temperature versus high-temperature

superconductorsCostSuperconducting magnetic energy storage (SMES) systems store energy in the magnetic

field created by the flow of direct current in a superconducting coil that has been cryogenically cooled to a

temperature below its superconducting critical temperature. This use of superconducting coils to store

magnetic energy was invented by M. Ferrier in 1970. A typical SMES system includes three parts:

superconducting coil, power conditioning system an...
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