SOLAR Pro. Control method of superconducting
magnetic energy storage

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.

What is superconducting magnetic energy storage (SMES)?
In this context, superconducting magnetic energy storage (SMES) can be considered an interesting energy
storage solution for the UPQC. It can provide afast dynamic response with high energy density and efficiency

Can pfopid control a superconducting magnetic energy storage system?

This study proposes an optimal passive fractional-order proportional-integral derivative (PFOPID) control for
a superconducting magnetic energy storage (SMES) system. First, a storage function is constructed for the
SMES system.

What is a superconducting magnet?

The heart of a SMES is its superconducting magnet, which must fulfill requirements such as low stray field
and mechanical design suitable to contain the large Lorentz forces. The by far most used conductor for magnet
windings remains NbTi, because of its lower cost compared to the available first generation of high-Tc
conductors.

What is a superconducting system (SMES)?

A SMES operating as a FACT was the first superconducting application operating in a grid. In the US, the
Bonneville Power Authority used a 30 MJ SMES in the 1980s to damp the low-frequency power oscillations.
This SMES operated in real grid conditions during about one year, with over 1200 hours of energy transfers.

What is a magnetized superconducting coil ?

The magnetized superconducting coil is the most essential component of the Superconductive Magnetic
Energy Storage (SMES) System. Conductors made up of severa tiny strands of niobium titanium (NbTi) alloy
inserted in a copper substrate are used in winding majority of superconducting coils .

Superconducting 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.
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This paper proposes a superconducting magnetic energy storage (SMES) device based on a shunt active power
filter (SAPF) for constraining harmonic and unbalanced currents as well as mitigating power fluctuations in
photovoltaic (PV) microgrid.

This study proposes an optimal passive fractional-order proportional-integral derivative (PFOPID) control for
a superconducting ...

Superconducting magnetic energy storage (SMES) has the characteristics of high power density and zero
impedance that helps to develop renewable energy generation and micro-grid. A coordinated control for large
capacity SMES application is proposed in this paper, which can improve power quality and system robustness
effectively. Based ...

Superconducting magnetic energy storage provides rapid recovery method in the demand of deficit or excess
real power in LFC of the multi-area power system, by using a large inductor [4], [5], [6], [7].The SMES unit
as shown Fig. 1 consists of superconducting inductor, Y-Y/? transformer, and a 12-pulse bridge ac/dc
thyristor-controlled converter.

The Superconducting Magnetic Energy Storage (SMES) is thus a current source [2, 3]. It is the "dua" of a
capacitor, which is a voltage source. The SMES system consists of four main components or subsystems
shown schematically in Figure 1: - Superconducting magnet with its supporting structure. - Cryogenic system
(cryostat, vacuum pumps, cryocooler, etc.). - Power ...
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