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Development of Energy Storage System Combined with Solar System and Superconducting
Magnet

Dae-Wook Kim", Yoon-Do Chung™, Yong-Soo Yoon™, Tae-Jung Kim
Yonsei University”, The University of Suwon™, Ansan College of Technology™,Korea Polytechnic 1 College

Abstract - As new one of superconducting power supplies,
we proposed an HTS flux pump utilized a solar energy
system. As an eternal electric energy can be converted by the
solar system, the solar energy system is promisingly applied
as an energy source in the power applications. A solar energy
system is comprised of solar panel, photo-voltaic (PV)
controller, converter and battery. The HTS flux pump consists
of an electromagnet, two thermal heaters and a Bi—2223
magnet. In this paper, we describe the possibility the fusion
technology between superconducting power supply and solar
energy system. As a fundamental step, the fabrication,
structure and experimental results are explained.
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<Fig. 1> Schematic diagram of superconducting power
supply combined solar energy system
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<Fig 2> Design parameter by using PVSYST ver 4.37
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Stand Alone System: Main results

Project : Stand Alone Project at 10-Seoul_stand

variant : variant

Main system parameters Systemtype  Stand alone
PV Field Orientation tilt 3¢

0 deg azimuth 0 deg
PV modules Model Power Plus 210 P

Prom 210 Wp

PV Array Nb. of modules 2 Pnomtotal 420 Wp
Battery Model PVX-2120L Technology  vented, venicle starting
battery Pack Nb. of units 2 Voltage / Capacity 24 V194 Ah

User's needs Daily household consumers ~ Constant over the year global 334 KWh/year

Main simulation results
System Production Available Energy 443 kWhyear Specific 1055 kKWh/kWplyear

Used Energy 329 kWhiyear Excess (unused) 93 KWhiyear
Performance Ratio PR 60.2 % Soler Fraction SF 98.5 %

Loss of Load Time Fraction 1.9 % Missing Energy 5.0 kWh

<Fig 3> Result of simulation
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<Fig. 5> Experimental result of pumping current of HTS
magnet
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<Fig. 6> Experimental result of pumping current in the
operating current of 20A
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<Fig. 7> Experimental result of pumping current and
heating current with 6A of converter
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