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EMR Modeling and Simulation of Contactless
Power Supply and Lithium Battery Hybrid

Tram
FU Wenchao, JI Qiao
Abstract The basic principle of establishing EMR ( energy

macroscopic representation) model is module classification and
inversion control. Based on the power system structure of the
hybrid tram with contactless power supply and lithium battery,
the EMR model is established, and the energy management
strategies of the two power sources are described. The simula-
tion of actual data verifies the accuracy of this EMR model.
Based on the actual condition, the laying format of contactless
power supply section is adjusted, and the energy source power
and the lithium battery remaining capacity before and after the
adjustment are simulated and comparatively analyzed. Simula-
tion results show that the energy and power of tram operation
can still be satisfied after shortening the laying length of con-
tactless power supply section.
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Fig.1 Diagram of contactless power supply system

composition
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Fig.2 Schematic diagram of the power system structure

of hybrid tram
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Tab.1 Classification of EMR modules for power system
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Tab.2 Classification of power system control modules

based on reversal rules
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Fig.3 Simulation calculation model of hybrid tram

power system
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Fig.4 Energy management strategy logic for trains operating in areas without power supply
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Fig.5 Energy management strategy for train operating in contactless power supply areas
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Tab.3 Basic information of laying method I

BB S AR /km IR S A BR km BB B/ m
0.02 1.37 1 356.96
1.42 2.29 872.90
2.33 4.19 1861.38
4.23 5.33 1101.20
5.37 6.61 1236.71
6.64 6. 66 14.62
6.70 6.72 14.62
6.75 8.00 1236.71
8.03 9.13 1101.20
9.17 11.03 1 861.38

11.07 11.95 872.90
11.99 13.34 1 356.96
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Tab.4 Basic information of laying method II

1 J
1000 1200

IR A A A/ km BB m AL bR/ km B K E/m
0.02 0.69 678.48
1.42 1.85 436.45
2.33 3.26 930. 69
4.23 4.78 550. 60
5.37 5.99 618.35
6.65 6.65 7.31
6.70 6.71 7.31
6.76 7.37 618.35
8.03 8.58 550.60
9.18 10.10 930. 69
11.08 11.51 436.45
11.99 12.66 678.48

.29 .
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