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Reliability analysis of metro vehicle traction system based on field data
TIAN Shihe , LI Xiaobo, CHENG Yuemei , LU Zhujian

(School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)
[ Abstract] The reliability of traction system is very important for the safe operation of metro vehicles. This paper analyzes the
reliability of traction system by Fault Tree method and Monte Carlo method based on the field fault maintenance record of a subway
line. Firstly, the fault tree model of subway traction system is established according to the on-site maintenance data, and the fault

tree model is analyzed qualitatively and quantitatively. Secondly, Monte Carlo method is used to simulate the reliability of subway
traction system. Finally, the weak links of traction system and the importance of each component are determined, which has

important reference significance for reliability design and maintenance strategy of metro train.
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Fig. 1 Fault tree of traction system of rail train
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Tab. 1 Basic event distribution function and parameters of

traction system
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Fig. 3 Monte Carlo simulation flow chart of traction system
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Tab. 2 Unit importance and mode importance of each basic unit of

traction system
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Fig. 4 Reliability curve of traction system

2000 2500 3000

4 ZERiE

ARG i ST R E TSR RGO B
ANEIEE (R S8R % 7 i A B Matlab i 5

AR A R Z R E 2 IF i o A 5
R F G SR A3, BRI 43Tl S 2 s 26 2% -l
B FVMD i 25 5| Bk e S50 AL,
AR SCHJ5 1 IR BB, 1T HL kb 1R A
P ESE PR H AT AR K 8 A A I . s
FATI A RS B e HoAr — Sk, iy ELAd s o
BRA G| RGN SENE BT B2 BT L H R R
"t TrZ%,

%k

(L] 2R/ M REAR 8, 45 T Sy - BER B2 i i R i %2 5 R 4E
APREPEEAG[T]. M AETH AL S NI ,2020,10(2) :99-102,106.

(2] LA 4RPA. 26T FMEA 5 R Bk 42 5| R & is 4t
WEFE[I]. BRI LB AL ,2020(1) :26-29.

[3] RokF,FfibH, 2780, 4. CRH3C BB 4142 5| 1L 3 R 58 vl ¢
PEAEBE SRR BELT]. BRIEHL 4 4-49,2013,33(5) :75-79.

[4] #FL, 20, Mafd. CRH3C #5| RGIURMHIFLT]. Bl
L A R S 7 ,2017,30(6) :13-15.

[5] /M, 7,3 7508, 45 56T Monte Carlo {77 FLA R 4 7
GERIAEMERTSEL T ] A0 i TR 5 5 8 4% 31k, 2010,8 (1) - 50~
55.

[6] FZEHE, XENI, AFE, % 2T Markov LR [ 5 #5142 72 5|
T RGEATEVEITAG [ T]. BRkiB244R,2016,38(8) :23-27.

[7] f4. WRLZUREBEM RV BOT I 5 IR R [ D]
5 I ARBHE KA, 2007.

(8] JRILEH). Wil /AT A LR S5 D). R L T
b K2 ,2005.

[9] SYED Z, LAWRYSHYN Y. Risk analysis of an underground gas
storage facility using a physics—based system performance model
and Monte Carlo simulation[ J]. Reliability Engineering & System
Safety ,2020,199:106792.

[LOTHAN. Bl bk R — B2 Re R TR O B M S5 T e g A
TS D], duat: op EPGER AT ,2013.

(4555 63 1)

(5] #s3che. BT 2 REGIRI TG M ARL R4 D], fu:
B TR, 2019.

(6] BRikif, Hils €, M, 4. HT OpenPose i ALK R 5t
Peit 5[ T]. drF{H 5 ,2020(17) 183184,

(7] #iwe. BETWEE D NEEREAERN[D]. M. hEy
K 22,2020.

[8] YANG Haiwei, JIANG Peilin, WANG Fei. Multi - view — based
pose estimation and its applications on intelligent manufacturing
[J]. Sensors, 2020, 20(18) :5072.

[9] MIURA T, SAKO S. 3D human pose estimation model using
location—maps for distorted and disconnected images by a wearable
omnidirectional camera[J]. IPSJ Transactions on Computer Vision
and Applications,2020, 12(1) :4160-4169.

[LO AR, AR B AAS LS ST ) AR SAT[T]. fF B3
4 ,2020,44(9) :61-65,69.

[11]BASTIAN B T, VICTOR J C. Detection and pose estimation of

auto — rickshaws from traffic images [ J|. Machine Vision and

Applications, 2020, 31(6) :393-403.

[12]LI Yang, LI Kan, WANG Xinxin, et al. Exploring temporal
consistency for human pose estimation in videos [ J].
Recognition, 2020, 103(1-3) :107258.

[13]BENZINE A, LUVISON B, PHAM Q C, et al. Single-shot 3D
multi — person pose estimation in complex images [ J].
Recognition, 2020,112(1-2) :107534.

[14]BIN Yanrui, CHEN Zhaomin, WEI Xiushen, et al. Structure —
aware human pose estimation with graph convolutional networks
[J]. Pattern Recognition, 2020, 106:107410.

[15]ZHENG Guanghui, WANG Suyu, YANG Bin.
structure  correlation inference for pose
Neurocomputing, 2020, 404 :186-197.

[16 ] YANG Xiaohan, LI Xiaojuan, GUAN Yong, et al. Overfitting
reduction of pose estimation for deep learning visual odometry[J].
China Communications,2020,17(6) :196-210.

Pattern

Pattern

Hierarchical

estimation [ J ].



