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Regenerative Power Control Method of Flywheel Power Leveling System
Using Smith Dead Time Compensation Method
Kenta Tanaka, Student Member, Jun-ichi Itoh, Member

Soya Matsuo, Non-member, Noboru Yamada, Non-member (Nagaoka University of Technology)

This paper, manufactured a flywheel system of 9000r/min, 3.0MJ, for an energy cache system. This system aims to achieve the

low cost by combining the general-purpose products. We attempted to control the regenerative power of the prototype flywheel

system. And we applied smith method to compensate for the dead time with the system. As a result, overshoot was reduced and

we confirmed the effectiveness of the compensation method.
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Fig.1. Flywheel System.

Table 1 Specification of Flywheel unit.

Rated voltage 200V
Rated current 126A
Rated speed of rotation 9000rpm
Accumulated energy 3.0MJ
Weight of FW 241kg
Diameter of FW 45cm
30200V Bearing Vacuum case

Regenerative] | General

converter Purpose
Inverter
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PIC
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Fig.2. Configuration of the Flywheel system.
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Fig.3. Loss analysis results.
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(b) With Smith method.
Fig.4. Block diagram of the smith compensation method.
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Fig. 5. Block diagram of the control method.
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Fig.6. Simulation result. (Step load)
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Fig.7. Experimental results. (Step load)
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Fig.8. Experimental result. (Sine wave load, 0.1Hz)
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Fig.9. Frequency characteristics.
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