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Locomotive and Freight-Traffic System Supporting Modal Shift
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Freight trains in Japan are mainly powered by locomotives employing a concentrated traction system. By passing the freight cars to a
variety of different locomotives, the train can travel through sections of direct and alternating current as well as through areas that have not
been electrified. In recent years, the induction motor has become the main type of motor used.  The control systems of such motors use
high-capacity semiconductors capable of high-speed switching. These control systems are able to perform near-instantaneous control of
the motor torque, leading to the development of high-power locomotives with large tractive force capability. Toshiba has developed these
technologies and incorporated them into an inverter system for a locomotive that offers both high power and low maintenance. To meet
the needs of different lines, diesel-electric locomotives, AC/DC electric locomotives, and DC electric locomotives can be used to cover
almost all of the railway sections in Japan. In order to increase expediency, a new system to meet the freight transportation needs of the
next generation is currently being tested where the powering of a fixed train set has been considered for both the current concentrated

traction system and the distributed traction system.
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Railway sections in which newly developed series introduced
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Type DF200 diesel-electric locomotive
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Block diagram of Type DF200 main circuit
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Mini model generator with damping bar testing data and
simulation results
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Type EH500 AC/DC electric locomotive
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Change in tractive coefficient due to wheel slip
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Type EH200 DC electric locomotive
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Strength analysis model of Type EH200
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Simulation model of duct internal pressure loss
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