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A Study on the Control a Group of Trains for Energy Saving by
Synchronized Driving

ABSTRACT

This paper describes an energy efficient train control. In these days, the researchers develop
the energy efficient railway technologies, such as energy storage system, energy efficient
driving. Mass rapid transit (MRT) railways, which are an important means of public
transportation in urban areas, have operational characteristics that include short headways,
frequent departures and arrivals. Therefore, when multiple trains are operating in the same
power supply system, it is important to synchronize the energy tractions and regenerations.
This paper define the group of trains for energy saving according to a power supply. We

analyze the current synchronized driving situations and estimate the effect.
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Fig. 1. Diagram of electricity distribution
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Fig. 3. Sample results of TPS
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3 I EE Rk AR NI A2 W
5:33:00 64406

5:33:00 5:33:15 11079

B 5:34:30 5:33:30 0
5:35:00 5:33:45 0
5:37:30 5:34:00 —4925

¢ 1 5:38:00 5:34:15 1= —35156

D 5:41:00 *oxok sk ok
5:41:30 5:45:45 —1755

B 5:43:00 5:46:00 0
5:43:30 5:46:15 0

P 5:44:30 5:46:30 62993
5:45:00 5:46:45 23452

G 5:46:30 5:47:00 0
5:47:00 5:47:15 0

5 5:48:30 5:47:30 —6003
5:49:00 5:47:45 —13729
5:50:30 5:48:00 0

I 25 5:51:00 Hokok 2 sk ok

T 5:52:00 5:54:15 —-3735
5:52:30 5:54:30 24.5

K 5:53:30 5:54:45 0
5:54:00 5:55:00 —10809

L 5:56:00 5:55:15 —38481
5:56:30 5:55:30 0

M 5:57:30 5:55:45 0
5:58:00 .
5:00:00 5:56:00 64620

N 3 6:00:30 5:56:15 5610.9
6:02:00 5:56:30 3 —16969

0 6:02:30 5:56:45 ~25064
6:04°00 5:57:00 0

P Hokok Hokok

Table. 1. Sample timetable Table. 2. Energy consumption from Table 1
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Table. 3. Energy consumption of group of trains on peak time

HFAIZE H R L BRER
A A2 8.1 9 10
o g ol L %] (kW) 92530.4 308549.4 104860.3
a1 3] 2 ol U %] (kW ) —-38720.1 —1143.1 —-137111.7
3] A of| L 2] & 41.85% 0.37% 130.76%
A A}-8-o | 2] (kW) 25277.2 1143.1 104860.3
A A& 65% 100% 76%
G 2 4.5 6 5
o g of] L %] (kW) 65936.3 254791.5 0
SR 5148 ol 14 4] (kW) —31222.8 0 —124648.1
o EREEERE: 47.35% 0% -
A& A A (kW) 16934.3 0 0
R 54% - 0%
A A 5.2 8 8
o g of] L #] (kW) 66947.4 323751.7 0
A3 3 3] Ao 9 A (kW) —30958.6 0 -121170.3
NI A & 46.24% 0% —
A AF-8-ol J 2] (kW) 21909.9 0 0
AAHE-& 71% - 0%
A 2} 8.3 11 11
g 2] (kW) 91518.0 386619.2 191064.3
A2 4 3] Aol L A] (kW) —37638.5 —5584.7 —118055.4
Aol A & 41.13% 1.44% 61.79%
A A8 | A] (kW) 26517.8 5584.7 118055.4
R 70% 100% 100%
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Table. 4. Energy consumption of group of trains on non—peak time

H A FAIZE H ot A H o ERERE
A A7 4.3 5 6
A g ol A (kW) 48997.6 192366.2 87938.6
Qa1 3] ol H A (kW) —20840.0 —21008.5 —99141.7
= ERREERES 42.53% 10.92% 112.74%
A AFE- H 2] (kW) 11976.6 21008.5 87938.6
A AT-8-5 57% 100% 89%
A 2 2.4 3 3
o g ol L %] (kW) 35400.4 190498.4 0
Q3 o 3] Aol H A (kW) —16389.7 0 —55582.5
T 3| Aol A & 46.30% 0% -
A AFE-ol H A (kW) 5992.4 0 0
AN AT-8-5 37% — 0%
A A 2.8 4 4
A g ol 4 A (kW) 36824.0 129621 129621
Q37 3 3] Aol A (kW) —16705.8 —56245 —56245
= 3| Ao A & 45.37% 43.39% 43.39%
AAFE- A | A (kW) 10622.9 56245 56245
ANAV-E-& 64% 100% 100%
A A 4.9 5 5
o g ol L A (kW) 54039.5 192893.9 64773.1
Q57 4 3] el 9 A (kW) —22287.0 0 —68374
= 3] Aol | 2| & 41.24% 0% 105.56%
A A&l H 2] (kW) 14981.5 0 64773.1
AN A& 67 % - 95%
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