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Analysis and Research on the Scale of Operation
Maintenance and Repair of EMUs in Railway Hub
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Abstract: In view of the inconsistency and incompatibility in the calculation results of the EMU assignment, the
undertaking of the EMU maintenance workload of the EMU depot (station), and the scale of the maintenance fa-
cilities in the newly built high—speed railway hub, this article proposes, Three methods for measuring the size of
the EMUs in the hub using the full turnaround time and daily train—kilometer method as indicators. Focusing on
the daily EMU-kilometres and full turnaround time as the main indicators to calculate the size of the EMUs in
the hub,it explores the overhaul workload of the EMU depot (station) and the method for calculating the scale of
overhaul facilities. The research results show that the calculation results using the daily train—kilometer index of
EMUs have a large margin, and it is necessary to rationally adjust the average daily shape—kilometer indicators
of the EMUs in the hub based on the main technical standards of the railway in the hub, passenger flow, and
driving plan. However, the calculation method is more convenient and suitable for long—term railway hub plan-

ning investment and EMU vehicle production scale control. The calculation results using the full turnaround time
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index of EMUs are more scientific and reasonable, which can effectively improve the utilization rate and opera-

tion rate of EMUs. At the same time, it can effectively reduce the waste of maintenance resources and the in-

vestment in engineering construction in terms of operation and maintenance.
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Tab.1 Maintenance cycle of domestic EMUs

Overhaul period

Overhaul level

CRH1/CRH380D CRH2/CRH380A CRH3/CRH380B CRHS5/CRH380C CR400AF/BF
One-level mileage < (4 000+400) km < (4 000+400) km < (4 000+400) km < (5 000+500) km < (4 000+400) km
Overhaul  duration 48 h 48 h 48 h 48 h 48 h
Two-level mileage - 30 000 km 20 000 km 60 000 km 20 000 km
Overhaul  duration 15d 30d - - -
Three-level mileage (120£10)x10°km  605°x10* km  (120£12)x10* km  (120+12)x10* km The third -level repair is tempo—
. rarily based on  (120+10)x10* km
Overhaul  duration 3a L5a 3a 3a of operation or 3 years of operation,
- " s " " " whichever comes first. According
Four-level mileage (240+10)x10*km  120_,”x10* km  (240+12)x10* km (240+12)x10* km o the guidance of China Railway
Overhaul  duration 6a 3a 6a 6a Group, - the upper hmlt_ of the
advanced repair and maintenance
Five-levdl ) Intitetige ) (4802109 10° ke (240110 % 10* iy (4802 ) 0P Wi A 48025210 kg mileage royelt willithe/ gradually
extended to 1.65 million km in
Overhaul  duration 12 a 6a 12 a 12 a stages.
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Tab.2 Maintenance stop time and maintenance content of each maintenance program of EMU

Overhaul level

Overhaul content

One-level overhaul

Routine inspection: replace, adjust and supplement consumable parts, check the status and performance of

each part, especially the installation of suspension parts under the car.

Two-level overhaul

Key inspections: carry out EMU performance tests and safety inspections in accordance with regulations,

focusing on inspections of wheelset treads and axles.

Three—level overhaul . .
its main components.

Four-level overhaul

tem, and paint the car body if necessary.

Five-level overhaul

Decomposition and maintenance of important components: decomposition and maintenance of the bogie and

Comprehensive system decomposition and maintenance: decomposition and maintenance of each main sys-

Comprehensive decomposition and maintenance of the entire vehicle: decomposition and maintenance of the

entire vehicle, renewal of parts and components, and paint the vehicle body.
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Tab.3 CRH3 and CR400AF / BF platform EMU maintenance period corresponding to maintenance stop parameters

Overhaul level Regular inspection

When maintenance

Overhaul times Overhaul stop factor R

kilometers/km stops
One-level overhaul 4 000 40h 960 3840 h
Two-level overhaul 2x10* 45h 236 1062 h
Three-level overhaul 120x10* 30d 2 60 d
Four—level overhaul 240x10* 45'd I 45'd
Five-level overhaul 480x10* 50d 1 50d
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Tab.4 Equipment scale of existing and planned EMUs on adjacent lines of this line

Attached to Existing and under

EMU/group

construction scale

Long—term construction

scale

EMU (station ) £ the end Note
(of the en Parking line  Check library Parking line Check library
of 2020) (strip) line (strip) (strip) line (strip)
Existing, it is mainly responsible for the
Nanjing EMU 53 14 4 14 4 inspection and storage of Shanghai—Nanjing
intercity EMUs.Existing, it undertakes the
inspection and storage tasks of Beijing—
Shanghai high—speed railway, Shanghai—
i Chengdupassengertrain Nanjine-Hangzhou
Nanjing South ! SOR & s ANEB &
e 95 45 8 45 3 passenger train, and Ning’ an intercity

Railway Station

EMU
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Tab.5 Long-term and short—term train pairs and route table of Nanjing railway hub

Serial Start End Main route Number of train pairs Mar—
number Recent Long—term  shalling
1 He—Ning high speed rail 13 18
2 Nanjing Wuhan High-speed rail along the Yangtze River 2 3 D16
3 Nanjing Hefei High—speed rail along the Yangize River 2 3 D16
4 Nanjing Yichang High-speed rail along the Yangtze River 2 3 D16
5 Nanjing Changsha south High—speed rail along the Yangtze River 2 2 D16
6 Nanjing Chongqing High—speed rail along the Yangtze River 2 3 D16
7 Nanjing Chengdu High-speed rail along the Yangtze River 2 3 D16
8 Nanjing Xiangyang High—speed rail along the Yangtze River 1 1 D16

9 He—-Ning railway 21 24

10 Nanjing Hefei He—Ning railway 13 14 D8
11 Nanjing Wuhan He—Ning railway , Hu-Rong rail 1 1 D16
12 Nanjing Chongging He-Ning railway 1 1 D16
13 Nanjing Chengdu He—-Ning railway 1 1 D16
14 Nanjing Xi’an He—Ning railway , Ningxi railway 2 2 D16
15 Ning’an intercity 38 46

16 Nanjing Wuhu Ning’an Intercity 10 12 D8
17 Nanjing Anqing Ning’an Intercity 19 22 D8
18 Nanjing Fuzhou Ning’an Intercity , Hefu Railway 1 1 D16
19 Nanjing Xiamen Ning’an Intercity , Hefu Railway 1 1 D16
20 Nanjing Dongguan Ning an Intercity , Hefu Railway 1 2 D16
21 Nanjing Huangshan Ning’an Intercity , Hefu Railway 4 5 D16
22 Nanjing Nanchang Ning’an Intercity ,Chi-Jiu Railway 2 3 D16
23 Beijing—Shanghai High Speed Railway 12 16

24 Nanjing Beijing Beijing—Shanghai High Speed Railway 6 D16
25 Nanjing Jinan Beijing—Shanghai High Speed Railway 2 3 D8
26 Nanjing Xi’an Beijing—Shanghai High Speed Railway . Xulan High Speed Rail 2 2 D16
27 Nanjing Qingdao Jiaoji Railway, Beijing—Shanghai High Speed Railway 2 2 D16
28 Ningchu Intercity 0 30

29 Nanjing Bengbu Ningchu Intercity 0 20 D8
30 Nanjing Suzhou Ningchu Intercity 0 5 D8
31 Nanjing Huaibei Ningchu Intercity 0 5 D8
32 )1994-202T CI Beijing—Shanghai High Speed Raﬂwayﬁi?i 15 ;

33 Nanjing Shanghai Beijing—Shanghai High Speed Railway 15 16 D16
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25
; Number of train pairs  Mar—
nii:lir Start End Main route Recent Long-term _ shalling
34 Shanghai—Nanjing Intercity 81 84
35 Nanjing ~ Shanghai Shanghai—Nanjing Intercity 81 84 D8
36 Nanyanjiang Intercity 71 86
37 Nanjing  Shanghai Nanyanjiang Intercity 77 86 D8
38 Hangzhou direction 45 60
39 Nanjing Fuzhou Nanjing—Hangzhou Intercity , Hangzhou—Ningbo Railway 3 4 D16
40 Nanjing Xiamen Nanjing—Hangzhou Intercity , Coastal railway passage 3 4 D16
41 Nanjing ~ Wenzhou Nanjing—Hangzhou Intercity , Hangzhou—Ningbo Railway 4 6 D16
42 Nanjing ~ Hangzhou Nanjing—Hangzhou Intercity 9 12 D16
43 Nanjing Ningbo Nanjing—Hangzhou Intercity , Hangzhou—Ningbo Railway 5 6 D16
44 Nanjing Lishui Nanjing—Hangzhou Intercity 3 4 D16
45 Nanjing Quzhou Nanjing—Hangzhou Intercity 4 5 D16
46 Nanjing ~ Changsha Nanjing-Hangzhou Intercity 3 4 D16
47 Nanjing Cangnan Nanjing—Hangzhou Intercity 3 4 D16
48 Nanjing  Nanchang Nanjing—Hangzhou Intercity 4 5 D16
49 Nanjing Guiyang Nanjing—Hangzhou Intercity 2 3 D16
50 Nanjing Nanning Nanjing—Hangzhou Intercity 2 3 D16
51 Yangzhou direction 35 42
52 Nanjing ~ Shanghai North Yanjiang High Speed Rail 15 17 D8
53 Nanjing Nantong North Yanjiang High Speed Rail 12 15 D8
54 Nanjing  Yangzhou North Yanjiang High Speed Rail 8 10 D8
55 Huaian direction 37 48
56 Nanjing Huaian Ninghuai Intercity Railway 8 10 D8
57 Nanjing Lianyungang Lianzhen Railway ,Ninghuai Intercity Railway 6 7 D8
58 Nanjing Sugian Xuhuai Railway, Ninghuai Intercity Railway 6 7 D8
59 Nanjing  Yancheng Xuhuai Railway , Ninghuai Intercity Railway 6 7 D8
60 Nanjing Qingdao Qinglian Railway, Lianzhen Railway, Ninghuai Intercity Railway 5 7 D16
61 Nanjing sunshine  Qinglian Railway, Lianzhen Railway, Ninghuai Intercity Railway 2 3 D16
62 Nanjing Yantai Qinglian Railway, Lianzhen Railway, Ninghuai Intercity Railway 1 2 D16
63 Nanjing Linyi Linhuai Railway , Ninghuai Intercity Railway 1 1 D16
64 Nanjing  Zhengzhou  Zhengxu Railway, Xuyan Railway,Ninghuai Intercity Railway 1 2 D16
65 Nanjing Xi’an Zhengxi Railway ,Zhengxu Railway, Xuyan Railway, Ninghuai Intercity Railway 1 2 D16
66 Xuancheng direction 30 35
67 Nanjing  Xuancheng Ninghuai Intercity Railway, Ningxuan Railway 8 10 D8
68 Nanjing  Huangshan Ninghuai Intercity Railway ,Ningxuan Railway 11 13 D8
69 Nanjing Fuzhou Ninghuai Intercity Railway, Ningxuan Railway 6 6 D16
70 Nanjing  Guangzhou Ninghuai Intercity Railway ,Ningxuan Railway 5 6 D16
71 To Maanshan (Ningma Intercity) 8 10
72 Nanjing ~ Maanshan Ninghuai Intercity Railway, Ningma Railway 5 6 D16
73 Nanjing Chaohu Ninghuai Intercity Railway ,Ningma Railway 3 4 D16
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Tab.6 The number of short-term and long—term EMU inspections, maintenance and storage of Nanjing Railway Hub
(calculated by long—term trains)

EMU inspection

Number of trains for overhaul of

number of rows EMU
Number of
Number of
. EMU
Project EMUs at- .
tached One and two—  Three—level Four-level Five—level st()rage
level overhaul overhaul overhaul  overhaul lines
number number number number
Operation and Early 64.36 11.58 3.49 2.62 2.64 58.84
maintenance re—
Full turna— quirements  Long—term 78.91 14.34 4.71 3.53 3.92 72.04
round time
measurement
algorithm Operation and Early -24.64 -0.42 3.49 2.62 2.64 -0.16
int e
AICRAnce 840 ng—term  ~10.09 234 471 3.53 3.92 13.04
Operation and Early 7825 1565 - - - 7825
Daily vehicle maintenance re—
kilometers quirements Long—term 96.87 19.37 - - - 96.87
and empirical
measurement . Early -10.75 3.65 - - - 19.25
algorithm Operation and
a1 t P - >
mamienance gap Long—term 7.87 7.37 - - - 37.87
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