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Research on energy saving measures for urban rail trains
WU Xiaobo', JIN Taimu', JIANG Luging’, SONG Meiyu’, LIN Fei’

(1. National Innovation Center of High Speed Train, Qingdao 266000, China;
2. School of Electrical Engineering, University of Beijing Jiaotong, Beijing 100044, China)

Abstract: The urban rail transit system has developed rapidly due to its rapidity, low pollution, high safety and
reliability, and its energy consumption has also attracted much attention. First, the key factors affecting the energy
consumption of urban rail trains are analyzed from two aspects of train and line design. In view of the current status
of energy consumption of urban rail trains, three energy-saving measures are proposed, including energy-saving
slope, reducing train quality and improving traction motor efficiency. Considering that the train is subject to the
constraints of the urban rail traction power supply system during actual operation, the traction power supply system
model and the train model are built, and based on the traction power supply system simulation model, the energy-
saving slope is analyzed, the train quality is reduced, and the efficiency of the traction motor is improved. The
energy-saving effect of energy-saving measures can be used as a reference and reference for the energy-saving and

optimized operation of urban rail trains.
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Fig. 1 Energy consumption composition of urban rail trains
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Fig. 2 Schematic diagram of symmetrical energy-saving slope
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Fig. 3 Comparison of the efficiency of permanent magnet syn-

chronous motors and asynchronous motors

0 | @5 Hd - BHER - 2021 FE405 5108

FEMF ST A 5| HL B AL X T 51 45 RERY SN
I, T ENHLAY R AT A . AR SCR AR L
Je F P R B LAY AR

S 2 LB ML 280 A Y
40% 0<v<5
70% 5<v<l10
80% 10<v<15
85% 15<v<30
88% 30 <v<350
94% 50 <v<80
7 T[] 25 L A AL ) 28 R A TR
65% 0<v<5
88% S5<v<10
92% 10<v<15
95% 15<v<30
96% 30<v<50
97% 50<v<80

3 FIHMERZRIIERE

I FEfEstird e, ZRESIME RGNS
W, HbTREEEESIME R R, #5/th
AOUhAES RN, Bk, Bk, S WL
B R B, T A Esfrid R E, o
Bl R AR AL RY, 5 BB 51 4 N A2 5] 32 Ay
HLTA K /N3 I s B B AL, — M DL T o 21 42 5 %
J 5 v R T AR

GG AR N B4R

2

nasyn =

Man = 3)

. P/U
4 A |
v, (==c. Q CETET N
O O
B4 FZEER

Fig. 4 Train model
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Fig. S Traction power supply system model
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Tab. 1 Beijing metro Batong line train data

GT/t GD/t
AW0 35 29 33 200 210.15
AW1 37.16 31.16 35.52 214.4 229.65
AW2 48.56 42.56 48.24 288.08 303.33
AW3 52.4 46.4 52.5 312.8 328.05
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Tab. 2 Station data of some lines on the Batong line of Beijing

metro
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Tab. 3 Symmetrical energy-saving slopes with different slope

length combinations

EIRPHAC BRI hIRSE A

/m /m /m (%0)

1 150 100 490
2 150 150 390
3 150 200 290 328
4 150 250 190
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Fig. 6 Simulation results of symmetrical energy-saving slopes

with different slope length combinations
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Fig. 7 AW0 ~ AW3 simulation results of different degrees of

lightweight

B AR KW, E L 55 At 5% (AR [R] A1
T, SRR EED, REAREERS, 5
ZEH 7 5 REFERL /]

B J o B UE 3 2 5 | P s LA X — T RE A
RERITTRERCR , %7 REFE e FIUH 52 25 L s AL AN
ERCATE L e LN SR & S R S e i B
B0 AR IMFATTR

x4 TEBHNHEERILL

Tab. 4 Comparison of simulation results of different motors
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