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Development of Economical Run Model for Electric Railway Vehicle

OENY" . o4
Tae-Hyung Lee - Hee-Soo Hang

Abstract

The Optimization has been performed to search an economical running pattern in the view point of trip time and
energy consumption. Fuzzy control model have been applied to build the meta-model. To identify the structure and
its parameters of a fuzzy model, fuzzy c-means clustering method and differential evolutionary scheme are utilized,
respectively. As a result, two meta-models for trip time and energy consumption were constructed. The optimization
to search an economical running pattern was achieved by differential evolutionary scheme. The result shows that the
proposed methodology is very efficient and conveniently applicable to the operation of railway system.
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Fig. 2. Application of coasting
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Table 1. TPS result(All out run)
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Fig. 3. Relationship between economic maximum speed and
running time
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Fig. 4. Relationship between coasting end speed and energy
consumption
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Table 2. Variables used in parameter identification and optimi-
zation using differential evolutionary
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Fig. 5. Fuzzy modelling result of energy consumption using
differential evolutionary scheme
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Fig. 6. Fuzzy modelling result of running time using differential
evolutionary scheme
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Table 3. Fuzzy rules for energy consumption model

AR TEE

FE AR FH2 | FH3 | FH4 [ FA s #H 6
4 251.38 | 211.29 | 301.12 | 365.00 | 277.99 | 139.94
de 1891 | 12.45 | 40.00 58.02 | 28.07 | 47.53
a;

0.00 | 9507 | 31.65 | 116.09 | 21.74 | 95.18

drt 550 | 45.10 | 26.01 0.00 17.90 | 58.73
HEEsE
RN EEHEEY
‘ 271.26 | 220.52 | 281.87 | 177.03 | 277.99 | 250.80

d
dd, 772 1 2102 | 3243 | 473 | 19.02 | 124.19
di 40.0 | 1221 | 239 | 5986 | 2629 | 297

drl 31.50 | 107.30 | 3891 11.87 | 40.00 | 84.27

Table 4. Optimal running pattern results as time margin
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E e | ae | AR | o
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3[%](109.056) | 300.0000 | 205.5218 | 108.91 8.9

S[%](111.174) | 292.0257 | 192.8836 | 111.05 112°
7[%](113.291) | 291.2442 | 185.7356 | 113.14 124
9[%](115.409) | 291.2442 | 170.0000 | 115.26 132
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