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Transition Control to Direct Transmission Mode with Matrix Converter for Flywheel Drive System

Hisakatsu Igarashi™, Jun-ichi Itoh (Nagaoka University of Technology)

One of problem of an energy storage system with a flywheel is larger power consumption during standby in compared to that

of a battery or EDLC. In order to reduce the power consumption, a direct transmission mode of a matrix converter, which the

output terminal is directly connected to the input terminal, is applied. However, a rush output current will occur in the matrix

converter when the matrix converter is transited from PWM mode to direct transmission mode. In order to solve this problem,

this paper, a transition control using an AC chopper mode is proposed. Additionally, the validity of the proposed control is

demonstrated in simulation and experimental results.
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Fig. 1. Proposed system using flywheel energy storage
with matrix converter.
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Fig. 2. State transition diagram of the control mode.
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to the input voltage phase.
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Fig. 8. AC chopper mode (mode II)of matrix converter.
Table.1 Induction motor and flywheel parameter

Rating Parameter
Rated power 3.7kW Stator resistance 0.334Q
Rated speed  [1500r/sec Rotor resistance 0.266€)

Rated voltage 188V || Stator leakage inductance| 0.998mH

Rated current 18A Rotor leakage inductance [ 0.580mH
Rated frequency | 51Hz Mutual inductance 28.8mH

Pairs of poles 2 Excitation current 8.11A
Flywheel capacity| 7.5kJ Moment of inertia 0.608kgm?
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Fig. 9. Simulation results of transition from automatic speed
regulation mode (Mode I) to direct transmission mode (Mode III).
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Fig. 11. Experimental results of the output phase control (Mode II).
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