SINGLE SOLENOID SUPERCONDUCTING = SOtAR™

ENERGY STORAGE MAGNET PICTURE
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What is a superconducting coil? Superconducting coil provides enormous
amount of stored energy inside its magnetic field. Such a pure inductive
superconducting (SC) coil can be designed for high power density or high
energy density depending on coil dimensions and inductance based on
the prerequisite of application.

How to determine the operating current of HTS solenoid coils? As HTS
materials are anisotropy in nature,their critical currents decay with
magnetic field. Therefore,the operating current is obtained from the load
lines of these coils and Bc - Ic curve at 20 K. However,the perpendicular
field component is more alarming than parallel component for HTS
solenoid coils.

What are the constraints of a solenoid coil? The constraints considered
are aspect ratios decided by MVC,tape length and pancake configuration.
The optimization process for a solenoid coil is applied to various tape
lengths and tape materials. The results reveal numerous dimensions of
solenoid coils for a particular tape length.

What is a high-temperature superconducting coil? The optimum
dimensions of maximum stored energy are decided which gives a solenoid
coil of maximum energy density. High-temperature superconducting coil
optimization is becoming an essential object in research and technological
sectors. The magnetic field of HTS coil varies with its dimensions.

What is the optimization process for a solenoid coil? The optimization
process for a solenoid coil is applied to various tape lengths and tape
materials. The results reveal numerous dimensions of solenoid coils for a
particular tape length. Furthermore,the global optimum ID is reached
which gives the maximum energy for a given tape length.

1/3 Web: https://www.twojaelektryka.com.pl



SINGLE SOLENOID SUPERCONDUCTING = SOtAR™
ENERGY STORAGE MAGNET PICTURE

How to find magnetic properties of SC coils? To find out the magnetic
el i1 properties of these SC coils,FEM is performed with COMSOL Multiphysics
E : i ]“”“IM ' I software. To test the accuracy and reliability,FEM is compared with the
= Al experimental results of the coil developed by Q. Wang et al. [14 ]. In
T - COMSOL,the coil is modelled in 3D space dimension.

Superconducting Magnetic Energy Storage (SMES) technology is needed

T B to improve power quality by preventing and reducing the impact of
E i ““WIM ' I short-duration power disturbances. In a SMES system, energy is stored
-y within a 227

— Superconducting magnetic energy storage (SMES) systems deposit
' L o energy in the magnetic field produced by the direct current flow in a

e b LL I superconducting coil the work must equal the energy stored in the field. A
.IHE s 277
i Successful operating tests of the 600 kJ were recently completed. In this
qg;}r paper, a 2.5 MJ class SMES with HTS magnets of single solenoid,
' 3::[ multiple solenoid and modular toroid ???
=

N
P

U
il

S B 1w (s oo 5

The solenoid-type SMES coil is preferred due to its simple configuration
and high energy storage capacity [13].An effective method of reducing
superconducting wire usage by ???

(C) 2025 PV Storage Systems 2/3 Web: https://www.twojaelektryka.com.pl



SINGLE SOLENOID SUPERCONDUCTING = SOtAR™

ENERGY STORAGE MAGNET PICTURE

AMI has the capability to produce precision wound single conductor
Racetrack dipole and quadrupole magnets (see below). A dipole version
has two elongated coils opposite each other. Superconducting Magnetic
Energy Storage ??7?

The core component of superconducting energy storage is the
superconducting magnet (Mukherjee and Rao, 2019). Since the current
capacity of a single strip is difficult to meet the high current-carrying

requirements, ?77?

However, it has been found that these energy storage systems have few
constraints linked to capacity (few Watts - few kiloWatts), power density,
lifetime and response time. ???

Four magnet structures viz. the solenoid, toroid, poloid and a
| force-reduced magnet are evaluated for their energy storage capability,
support structure requirements and stray field ???
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