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Abstract

Train driving should be satisfied to run fixed distance within given time, and it is
desirable to minimize energy consumption. Minimizing energy consumption depends on
the train operation modes by driver or automatic operation. In this article, an optimal
operation to minimize energy consumption by changing modes of train operation by a
driver is investigated. First, powering model, braking model and consumed energy
calculation model are introduced by using Matlab software. The accuracy of the model
established by simulation is compared with the real experimental data, which is
obtained from an authorized institution. Second, several simulations under a variety of
operations in the ideal track are executed, and then the optimal pattern of train driving
is found.
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Fig. 1 Main block diagram of Matlab
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Fig. 2 Closs blending( 7 step, fully loaded)
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Fig. 3 Regenerative braking force and velocity for

consumed energy calculation
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Table 1 Case study of simulation

track condition case 1 case 2 case 3

Mode A ideal track 1000 7 90 sec | brake 3 step | brake 5 step | brake 7 step

Mode B ideal track 1000 7 100 sec | brake 3 step | brake 5 step | brake 7 step
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Fig. 4 Experimented simulation data of speed profile of Madu-Jeongbalsan stations
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Table 2 Ideal track conditions for simulation

inter-station distance | scheduled time | gradient curve speed limit | passenger loads
1000 [ 721 90 [ sec] 0 0 80 Lhm/h]l 10[ton]
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