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Toshiba's Approach to Development of Technologies for Hybrid Locomotive Systems

Mg WA RIS

B KATO Jin B YAMADA Masahiro

EE, ERADEKERRICEVTS, BBERRERKRICNI T VY REAPBIZTHEIICROTEE, /NMT)yREkE
EHI, EIXPEFEAAGERREEOFIDSEHRTIRSNATEY, BERATHRLALAEPARICEZBMAED

EDHENTWVS,

W23, BAEMHE (%) EXRTHDI00HR /N1 7y NSBELZFRTHEEHIC, HRRADKERAT THS
InnoTrans (1/ b52R) 20121CHWT, ZENAT)Y REREAEDI V7 M aRRELE. N TV Y RSEEEIZSHE
HBRADILADEFINTHY), Y, RIEFMEAOMGEEGZIAMDERICET T, 5IZHEEEMBERISTEALTVL,

Hybrid railway vehicle technologies have recently been attracting considerable attention as a solution for reducing the environmental burden
and enhancing energy conservation in both the domestic and overseas railway industries.

At InnoTrans 2012, the world's largest exhibition related to the railway industry, various types of hybrid locomotives were presented including
both series and parallel models powered by diesel engines and battery systems, as well as a model incorporating a pantograph and diesel engine.
Toshiba exhibited conceptual designs for both a series-type hybrid shunting locomotive powered by a diesel engine and electric motors, and a main

battery system incorporating SCiB+ battery modules.

We are continuously focusing on the development of the hybrid shunting locomotive, which is

expected to reduce the environmental burden and operating costs of the railway industry.
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Modular concept of type HD300 hybrid shunting locomotive
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First mass-production model of type HD300 hybrid shunting locomotive
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Configuration of power circuit
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Permanent magnet synchronous motor (PMSM) for type HD300 hybrid
shunting locomotive
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Main power converter
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Conceptual design of hybrid shunting locomotive
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Conceptual design of main battery system for hybrid shunting locomotive
using SCiBmw 2P12S battery module
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Exhibition of parallel-type hybrid train at InnoTrans 2012
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Exhibition of hybrid locomotive incorporating pantograph
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