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Abstract [ Objective ] Once failures occur in urban rail
transit, the need for assistance from other trains can significant-
ly impact the subsequent train operation and passenger safety.
Improper choices in the rescue path may also lead to secondary
effects on already operating lines. Therefore, it is essential to
study fault rescue plans based on rescue paths and organization.
[ Method ] Existing procedures for fault rescue of urban rail
transit trains are analyzed. Combining the actual operation time
and process of train fault rescue, the process and operation time
of train fault rescue are analyzed. The discussion includes the
selection of rescue paths when a train fault occurs at different
locations on a line. By considering the choice of the rescue
train, the selection of rescue method, and the location for sto-

ring the faulty train, these aspects are combined to derive vari-

ous fault rescue plans. Taking Shanghai Rail Transit Line 7 as
example, the fault rescue plans are compared and summarized.
[ Result & Conclusion] The train fault rescue process is divid-
ed into four stages: fault handling, rescue preparation, rescue
operation, and rescue completion. Based on the selection and
combination of the rescue train, rescue method, and location
for storing the faulty train, a comprehensive fault rescue plan
for the entire Shanghai Rail Transit Line 7 is obtained.
Through practical verification, this rescue plan can effectively
avoid secondary delays, thereby enhancing the quality of metro
services.

Key words urban rail transit; train fault; rescue plan
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Fig. 1 Operation time during faulty train rescue process
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Fig.2 Train rescue process in subsequent train forward

push plan
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Fig.3 Train rescue process in subsequent train reverse traction

plan
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Fig.4 Train rescue process in the plan of subsequent train

forward push followed by traction
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Fig.5 Diagram of Line 7 track layout
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Fig.6 Diagram of rescue train organization in plan I
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Fig.8 Diagram of rescue train organization in plan III
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Fig.9 Diagram of rescue train organization in plan IV
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Tab.1 Fault influencing time of different faulty train

rescue plans
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Tab.2 Recommended plan for whole line faulty train

rescue on Line 7

SlfE AR o
e Ve 91 R
e vy I MR R
i;@ﬁ B e miiim ddiin 5 Fiidk,
A3 B
BRI — BB oA B 5 4 B 1 T 2 2 7
[ by 2 A B 5
VAR 4 — L SRR 2 5 b A I A
B 2k YRR
RBEE S BT SRR 1 R A
s = F B2k
e R R
AT B B %E«%@%ﬁéﬁéﬁ "
o T RO T
BT B —= & Bl B Tl T
B R RYEA) B 7 )
(s I 5 B 5 28
L R T
Sl e
st pn s ORI 55 145 50 % 5
IRRI—AEABIT oot gy b g 1
TR BRI WIEE R T BF B 2 5 5 ) % 22 3
- R I e B P 2
e BB s A e T T I
FB A2k 5 I WEB 3
R RSEA A 1 R I
B b R B 2 2k
g g SO O £ 7 )
O T i
T B — ETEE RS 5 B B T 1
ok S B 2k
e POPBEERATR SR

Pk

T — [
2k

LREHE AL — L
NS

RGY NS T VYN
(EX R
PR BT 43— %
Tk

% EE B A u—3E 2
Wk

EETHE L
TR 4 5 B 3 U 224
MBI TR % 74, 251 ]
JEN

JEF B 4 15 9 e O e
ENIPS TP

JEF S8 4 15 BB 4 e I 2
e PN e

JR LRI A 55 R A 3 e A
BRI

BT A 4 50 1 A 3 2 5
EXIYNT TR

. 184 -

2024 £

Mr 174507 S DL Bk Bl IS Dl o ARG 5] 4 e
R 7 RAFEA T AT 3%, Bt T 7 SRR AKX
BB A e M SR A SR B 5 o A Bt 1 LT 3
SN MSERRERAR T 5, AR T SR e
) AR RO AE A7 T 58 o AR SO 5T IR m] AT
P EE RAES) Gl PRl A T AR 25 0

S 3Lk

(1] Z7. S s R /25 IE[ 1], itz 54
¥, 2011, 33(9): 31.
LI Yuhui. Organization and optimization of urban rail train fault
rescue[ J]. Railway Transport and Economy, 2011, 33(9): 31.
(2] E# BT EBITIRHEE NGO 8 IR T B0 5 51 4 e
BRI BEFIE( D] dba: Jbaisgime, 2020,
WANG Jing. Selection method of train fault rescue schemes for ur-
ban rail transit based on train operation adjustment strategy optimi-
zation[ D J.
[3] whi. PHZHEk— 5L Fi IR T R AU RPRID].
WL KRR, 2015.
HAN Qian. Study on the traffic organization of failure train of Xi’
an Metro Line 1[ D].
(4] sRELd. TP Sm 51 Al B RHR L SURALBT S [ T]. AR
R4, 2021(3) ; 184.

ZHANG Hongping. Research on optimization of train failure rescue

Beijing: Beijing Jiaotong University, 2020.

Xi’an: Chang’ an University, 2015.

organization for urban rail transit[ J]. Auto Time, 2021(3) ; 184.
[S] BRgom, W=, XA, 45 ST 2m 51 4 fom 4 ZUE
AR [T]. Baliski 5455, 2019, 41(9) : 105.
CHEN Yingbin, PAN Hanchuan, LIU Zhigang, et al. A tentative
study on optimization of train rescue organization in urban rail tran-
sit[ J]. Railway Transport and Economy, 2019, 41(9) . 105.
[6] akHD3, BARME, FEMG, 5. FRERL T HUE 5SS 5 Lk
MR EMERSER[]]. CEsRARIRSEER,
2010, 10(5) : 79.
ZHANG Zengyong, MAO Baohua, DU Peng, et al. Modeling the
distribution setting of parking tracks for disabled trains in urban
rail transit system of China[ J]. Journal of Transportation Systems

Engineering and Information Technology, 2010, 10(5) : 79.

- AS B #7.2023-03-16 451 B #1:2023-05-05 iRk B #7:2024-01-10
Received :2023-03-16 Revised :2023-05-05 Published :2024-01-10
BATVEH %44, TA2YF, liumingl a2b3¢@ 163. com

- ©CHR T B ZBAF ) 4 B4k, FHKI CC BY-NC-ND i
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license





