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An Improved Feed-Forward Controller for the Parallel Operation
of a Single-Phase PWM Converter in High-Speed Trains

Byoung-Gun Park, and Dong-Seok Hyun
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ABSTRACT

This paper proposes an improved feed-forward controller that calculates the gain value by estimating the
changed boost inductance in practical operating condition of transformer. The boost inductance is estimated by
the measurement of input current and voltage. The estimated boost inductance is optimized by the least square
method. The proposed feed-forward controller can be achieved the robust control through the gain value
calculating the estimated boost inductance despite of the changed condition of transformer and can minimize
the interference phenomenon by reducing the harmonics of input current. The validity of proposed technique is
verified through the simulation and experiment.

Key Words : Boost inductance, Feed—forward controller, Interference phenomenon
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Fig. 2 Conduction modes by the PWM control
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Fig. 5 Overall structure of the proposed estimator and
the feed-forward controller
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Table 2 System Parameter

F o2 %

Bet7|el 1xH2xF & ML (Vo/Vo) | 25[KV] / 1400 [V]

3 (Voo 2800 [V]

12 & FHldEA(L,) 0.8 [mH]

2At & £ oHEA (Lga, Liss) 2 [mH] / 1 [mH]

A2A Folg (fcarr) 540 [Hz]

1A £t 2xF & 2 HEHR,, R) 0.016 [Q]

KVA &4 2 [MVA]
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Fig. 7 OQutput voltage of converter
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Fig. 10 Test set of the PWM converter in parallel
system
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