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Analysis of the Electric Power Consumption of Beijing’s
Urban Rail Transit
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Abstract: This paper analyses the electric power consumption of Beijing’s urban rail transit. The analysis
provides detailed information about the actual electric power consumption of each subway line. The listing
includes the electric power used for driving the trains and all secondary consumption of electric power oper-
ating the train stations. Additionally, the factors influencing the electric power consumption are stated.

The paper provides a scientific proof and the theoretical background for the design of energy saving urban rail

transit and for guidelines on energy saving.
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Table 1. Daily average electricity consumption (kwh) of sub-

way lines in April 2008
% 1.2008 £F 4 Atk QA EEREZ (kwh)

ol TS 209y F AT
N .

e R .
i | g | mes | sm
=1% =%
1 54 342887 | 210843 61. 49% 105031 30. 63%
2 Sk 188185 150130 79. 78% 60985 32.41%
13 54 127339 90297 70.91% 33433 26. 26%
JUE 64504 36909 57.22% 23743 36. 81%
554k 261560 | 139747 53. 43% 114660 43. 84%
4t 984475 | 627927 63. 78% 337852 34. 32%
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Table 2. Daily average electricity consumption (kWh) of sub-

way lines in July 2008
 2.2008 4 7 A b gkekig A BRERE (kwh)
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154 482249 229062 47. 50% 219764 45.57%
2 Sk 293854 169476 57.67% 134623 45.81%
lzjf 177563 120367 67. 79% 50603 28. 50%
/;f 115114 72866 63. 30% 40096 34. 83%
554k 424200 194343 45. 81% 232657 54. 85%
&k 1 1492980 786115 52. 65% 677743 45. 40%
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Table 3. Daily average electricity consumption of air condi-

tioning in subway stations of subway lines (kWh)
% 3. HERFEIEIH A A B S 53 B BR8N ISR (kwh)

| msgmnme | psames | SRR
154 219764. 43 114733.3 52.21%

2 54k 134623 73638. 27 54. 70%

13 52 50602. 5 17169. 5 33.93%
J\id 2k 40095. 71 16352. 38 40. 78%

5 54k 232657.14 117997. 14 50. 72%
it 677742. 78 339890. 59 50. 15%
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Table 4. Comparison of daily average electricity consumption

of different sort of train stations (kWh)
R4 AEER S AMBHBILER (kwh)
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[RENE =
AT ik 55
1 FHHM 4889. 12 9564. 60 195. 63%
H
e Ife 4=l 5860. 83 10401. 79 177. 48%
2 ]
4;;5;?3; 4684. 54 9388. 35 200. 41%
=X 2 2731. 85 4542. 06 166. 26%
3
2R 6275. 93 12793. 37 203. 85%
A BT 2127. 62 2796. 94 131. 46%
R 6097. 27 12525. 45 205. 43%
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Figure 1. Comparison between transit and normal subway stations
in percent about their daily average electricity consumption
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Figure 2. Comparison between subway stations with side platform
and island platform about their daily average electricity consump-
tion.
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Figure 3. Comparison between underground and above the ground
subway stations about their daily average electricity consumption.
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Table 5. Comparison of electricity consumption for powering

trains per wagon and per kilometer of subway lines (kWh/km,

wagon)
5 JESVEET L 2BREER (kWhikm, 9
L e &2 JH bR
Bl e | Ak | mE | AR | AT
152k 2.0073 2.0083 2.0523 2.1241 2.0213
2 54k 24177 24771 2.5341 2.5454 2.4575
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13 %4 | 13516 | 13552 | 1.3783 | 14375 | 1.3619
JUliZk | 15054 | 16664 | 15198 | 1.6171 | 15577
594 | 22194 | 21731 | 22396 | 2.2637 | 2.2127
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Figure 4. Comparing different subway lines with and without
air conditioning about their daily average electricity consumption
for powering trains (kwWh)
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Table 6. Comparing the daily average electricity consumption

for powering trains of line 5 about underground and above the

ground subway stations (kWh)
F 6. 5 ST FikESI A EERE (kwWh)
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Figure 6. Comparing different subway lines about their hourly
average electricity consumption for powering trains at the rush
hours (kWh)
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