Characteristic Analysis of HTS Magnet Charging System Combined with
PV System Using MPPT Control
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Abstract: We already fabricated a proto-type HTS
charging system with photovoltaic (PV) system and
obtained design parameters for DC converter and
HTS charging system. In order to develop the real
scale charging system efficiently, we suggested a
maximum power point tracking (MPPT) controller
using a perturb and observe (P&0O) MPPT algorithm
for PV system. In this paper, we designed and
simulated the MPPT controller for the real scale
HTS charging system. As well as, the PV module
has been analyzed by solving solar cell equivalent
equations. The simulated and theoretical results
presented here are being considered the next study
which  addresses the design and fabrication
parameters.

Key Words: HTS magnet charging system, MPPT,
P&O algorithm.
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Fig. 1. Schematic diagram of superconducting power
supply combined with solar energy system.
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Fig. 2. Equivalent circuit of the HTS magnet
charging system combined with PV system.
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Fig. 3. The equivalent model of photovoltaic cell.

De iLOAD
£ (&)
- e
“Cout URout |
T out
| IR

L T\f\‘rrn—édul

Fig. 4. PSIM model of solar cell array.
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Fig. 5. I-V, P-V characteristics waveform of solar
cell array.
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Fig. 6. Flow chart of P&O algorithm.
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Fig. 8. Operating diagram of the HTS charging system.
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Fig. 7. The overall configuration of the proposed MPPT converter.
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Table 1. Parameter values for simulation.
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Fig. 9. The steady-state waveform of P&O.
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