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Simulation and Experimental Validation of Inductive
Excitation in HTS Flywheel Energy Storage System

The conventional flywheel energy storage technology is constrained by the mechanical strength of the mate-
rial, which imposes an upper limit on the speed of the flywheel. In response to this limitation, at IHEP we have
introduced a novel approach in the form of a superconducting flywheel energy storage system. This innova-
tive system leverages radial electromagnetic forces to supply the necessary centripetal force, thus overcoming
the speed limitations associated with traditional flywheel designs. We utilize outer background solenoid coils
to provide magnetic field for the inner flywheel coils. The power delivery to the flywheel coil is facilitated
via inductive excitation, effectively mitigating the impedance caused by current leads during the rotational
operation. The flywheel coil, comprised of no-insulation (NI) coils impregnated with thin layer of solder,
is intricately wound in a closed-loop double pancake configuration, thereby possessing a stable mechanical
structure and mitigating the decay of current post-excitation effectively. Through a combination of electro-
magnetic simulation and experimental validation, this research validates the feasibility of inductive excitation
and the sustained current retention capacity of the solder-impregnated closed-loop double pancake coil, laying

essential groundwork for the innovative flywheel energy storage system.
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