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Design of Broken Rail Detection System for Railways in Uninhabited Area

Lu Xingcheng, Yang Wudong

(The School of Information Science and Technology, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: Most single-track railway sections in the uninhabited area are not equipped with track
circuits, that is, there is no real-time broken rail detection capability. With the popularization of
seamless steel rails and the increase of speed-raising and heavy-load trains, the rail is more prone to
crack and break, and the demand for operation and maintenance of detecting broken rail is increasing.
Based on the principle of track circuit, combined with direct digital frequency synthesis technology,
long-distance radio communication technology and digital power amplifier technology, a low-power,
easy-to-deploy real-time broken rail detection system is designed in this paper. Compared with the
current common detection technology of broken track in China, this system is more suitable for the
railway in uninhabited area and can greatly reduce the pressure of operation and maintenance.

Keywords: railway in uninhabited area; broken rail detection; track circuit; radio communication;

digital power amplifier
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Fig.1 Schematic diagram of broken rail detection based on track circuit
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Fig.2 Broken rail detection system structure
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Design and Realization of Auto-triggering Function of CTC System Across
Station in Red Light Repetition Scenario

Meng Runhu'? Chen Hongyu®, Han Chengyan®
(1. CASCO Signal Ltd., Shanghai 200071, China)
(2. Shanghai Engineering Research Center of Railway Intelligent Dispatching Command System, Shanghai 200071, China)
(3. China Railway Wuhan Group Co., Ltd., Wuhan 430064, China)

Abstract: Based on the auto-triggering routing principle of CTC system, in consideration of the layout
of adjacent stations, this paper analyzes the auto-trigger message interaction content between stations
under the condition that the red light repetition between stations (block posts) on high-speed railway
liaison lines, relieving lines and at junctions of hub lines, and expounds the realization principle of
auto-triggering function of CTC system across station in this scenario. This function can be used
in various scenarios such as liaison between yards, stations (block posts), and regional interlocking
stations to ensure the train operation safety and improve the transportation efficiency.

Keywords: auto-triggering across station; CTC; red light repetition
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Research on Application of AEI Equipment in CIPS System

Hu Bo
(CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

Abstract: With the continuous improvement of railway informatization, automation and refined
management, the train number ground identification equipment (hereinafter referred to as AEI
equipment), as a means of CIPS system for accurate management of vehicles in stock, has played an
important role in the field operation of station train numbers. This paper mainly studies how to apply
AEI equipment to CIPS system more deeply to further play the role of the system and provide means
for reducing staff and increasing efficiency.

Keywords: Automatic Equipment Identification (AEI); marshalling station; CIPS
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Design and Optimization of Simulated Turnout Circuit Based on
TYJL-ADX Computer Interlocking

Xu Haibo, Wang Dingming
(Pu'er Staff Training Base, China Railway Kunming Group Co., Ltd., Kunming 650208, China)

Abstract: In this paper, the signaling equipment setting of the comprehensive training base of China
Railway Kunming Group Co., Ltd. is taken as the background, in order to meet the requirements of
on-site signalman skills training, considering the two important factors of outdoor station area and
saving funds, the way of "practical + simulation" is adopted, and the design and optimization scheme
of the simulated turnout circuit is proposed and verified. The design circuit conforms to the "fail-safe"

principle through the interlocking test, and can effectively meet the needs of simulated turnout circuit

design in the construction of signal training base.

Keywords: simulated turnout circuit; interface circuit; control circuit
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Abstract: According to the operation characteristics of high speed maglev of 600 km/h long main
line and its demand for radio communication, an engineering scheme of "38 GHz millimeter wave
plus DMR" radio communication system is proposed. 38 GHz millimeter wave is used to carry real-
time safety data such as maglev train positioning data; DMR is used to realize voice communication
for dispatching, passenger transport, operation and maintenance. According to the system business
requirements, 38 GHz millimeter wave can also carry high-bandwidth services such as on-board
PIS and on-board video. This scheme not only meets the real-time and reliability requirements of
traction power supply and operation control system business, but also meets the voice communication
requirements of dispatching and passenger transport required by the operation of long main lines while
saving investment as much as possible and considering industrial support.
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Discussion on Application Technology of SRv6 in Railway IP Network

Zhuang Wenlin

(CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

Abstract: This paper proposes a railway data network deployment scheme by studying the technical
characteristics and deployment scheme of SRv6, which adopts the network architecture of controller +
forwarder to support the provision of end-to-end (E2E) bearer services; by constructing an IPv6-only
network, the existing L3/L2VPN network based on IPv4 MPLS forwarding plane evolves to L3/
L2VPN and EVPN based on IPv6 forwarding plane, so as to simplify network protocols, optimize
network structure and release network resources. support In-band OAM network performance
measurement and SLA implementation, and provide users with end-to-end SLA guarantee.

Keywords: data communication network; SRv6; bearer service optimization
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Abstract: Based on 5G-R CTCS-3 train control system architecture and 5G-R interface protocol
stack, this paper studies the architecture, functions, performance and key technologies of CTCS-3 train
control interface monitoring system. Through the analysis of 5G-R signaling, measurement report
and CTCS-3 service data, a variety of user identification feature association methods are designed
to complete the user's whole process data integration and association, realize CTCS-3 signaling and
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optimization to assist in troubleshooting of CTCS-3 train control system under 5G-R network.

Keywords: CTCS-3; 5G-R; interface monitoring system; interface signaling; service data
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Application of Protection Mechanism Based on Railway GPON System

Yang Liugingqing

(Guangzhou Communication Division, China Railway Guangzhou Group Co., Ltd., Guangzhou 510062, China)

Abstract: In order to meet the demand for increasing types of railway GPON system bearer services,
combined with the high bandwidth, high reliability and high safety requirements of railway access
network, this paper mainly introduces the protection mechanisms of GPON system and puts forward
suggestions on the applicable scenarios of various protection schemes. Focusing on the actual situation
of Beijing-Guangzhou railway service carrying, the application of different protection mechanisms
in different scenarios is studied, so as to improve the safety and reliability of railway GPON systems
under the premise of saving construction costs.

Keywords: GPON; protection mechanism; reliability
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Design of Remote Monitoring Device of Portable Carbon Dioxide Fire
Extinguisher for High-Speed Railway

Chen Shu

(Shanghai Communication Division, China Railway Shanghai Group Co., Ltd., Hangzhou 310006, China)

Abstract: Combined with the operation and maintenance situation of Shanghai-Kunming high-
speed railway, a remote monitoring device of portable carbon dioxide fire extinguisher that can be
connected to the existing dynamic and environmental monitoring system is developed through scheme
comparison, product design, and on-site experiments. It optimizes the maintenance and inspection of
on-site fire extinguishers, improves the productivity of daily firefighting work, and finally achieves a
new mode combining real-time network management monitoring with quarterly on-site overhaul.
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Tab.1 Three schemes comparison
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Tab.2 Sensor comparison
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Fig.2 Portable carbon dioxide fire extinguisher
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Tab.4 Weight measurement accuracy

W H  bnifE2 kg iERS MERAE /kg FEHERE /%

1 2 1.995 99.75

2 2 1.996 99.8

3 2 1.996 99.8

4 2 1.995 99.75

5 2 1.996 99.8

6 2 1.996 99.8

7 2 1.995 99.75

8 2 1.996 99.8
FEE 2 1.995 63 99.78
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Fig.3 Indoor temperature and humidity accuracy test
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Fig.4 Function test after connected to dynamic and
environmental monitoring system
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Tab.5 Network management monitoring value
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Tab.6 Comparison between network management data and on-site test

Bz A

KKag RKas W/ MR/ WRE/ TGE/
Ay P /g Bkt /g °C (M °C (B % (W % (N
’ ME) Hm) B 4 B %)

2022.9.15 7485 7485 246 24.6 55 55
2022.10.15 7485 7485 24.5 24.6 58 58
2022.11.15 7485 7485 245 244 60 60
2022.12.15 7484 7484 243 244 65 65

KK S S KK

Fs T8 BEfC B /% e TLR8
1 2022.11.01 7485 24.3 55 1IEH 7 485
2 2022.11.02 7485 24.4 55 1IEH 7485
3 2022.11.03 7485 24.6 56 1E% 7485
4 2022.11.04 7485 24.4 55 1EH 7485
5 2022.11.05 7485 24.5 55 #7485
6 2022.11.06 7485 24.4 55 1EH 7485
7 2022.11.07 7485 24.5 55 1EH 7485
8 2022.11.08 7485 24.3 56 1EH 7485
9 2022.11.09 7485 24.6 56 1EH 7485
10 2022.11.10 7485 24.7 55 1IEH 7 485
11 2022.11.11 7485 24.3 58 1IE® 7485
12 2022.11.12 7485 24.4 56 EH 7485
13 2022.11.13 7485 24.3 56 EH 7485
14 2022.11.14 7485 24.4 55 1EH 7485
15 2022.11.15 7485 24.6 55 1EH 7485
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Calculation Method of Train Running Time Based on
Constant Impact Rate Model
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(CRSC Urban Rail Transit Technology Co., Ltd., Beijing 100070, China)

Abstract: The existing running time control methods of signal system need to be replanned when
applied to different lines, slow response to time error and have large error when temporary speed limit
exists. Based on the constant impact rate model, this paper studies the time prediction method under
the section command speed set, calculates the remaining running time of the train, and adjusts the
section command speed set in real time according to the real remaining running time, so as to control
the train running efficiently and punctually. The field test is carried out on a subway line. The result
shows that the error between the actual running time and the set time is less than 3.5% based on the
constant impact rate model calculation method, which can make the global and reasonable planning
of the train running speed in real time and online, and ensure the train running efficiency and comfort
requirements.
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Fig.4 Train cruising-decelerating through command speed section

E6 FIZENNER-XEA- R ST dn S R E R
Fig.6 Train accelerating-cruising-decelerating
through command speed section

_ L I/tar27V2 I/taer
= ?* 2DV —+ D (9) N
2.2.6  FIZEHE-IREE 2 B 3 MFHARER
A B AL LS [ L AHIE, TR R A SCAR B S s AR B AT IN R T 1
B —h) MBS PR, SISTTRR CRRAR e m g st skt 7 7 AR, TS A
(10). A #5, B [0, 80 km/h), WA E FRAY I 4E 51 % AT
A _ TS hem ISEFEVER 2N, W3Rk 1 iR, RS R T RA X
Syems | HRH OIS 53 T 77 M E 2 et DX TR R X 122 0 2
H Lef(emfs) i 3.5% PP,
e ) AVERENE | £1 DMFHHABHEEEST
i% -Jac;i/(gz/s )14/ cm N N , Tab.l Field test time error statistics
q N |
w/(em/s) HER X ST /s SIBRISATIG /s IHAMR2E /%
fi/cm i A 3 -B i 116.4 118.4 1.72
BB - -~ RGO  — — S S B i -C 3 142.0 144.8 1.97
= — Ak —— Sl C ¥ -D 3 131.8 133.4 1.21
E5 FIEMR-RRE DS REER D i -E ¥k 104.8 108.0 3.05
Fig.5 Train accelerating-decelerating through command speed section E 3k F o 120.4 1916 1.00
I - Y o o o
2 4,2 > F 3 -G ¥ 164.0 164.2 0.12
L= Vo it A - Av, 4
24 3Jw’ | Jue G ¥ -H ¥ 90.0 88.0 -2.22
V= (va+ 5 )z (10) H 3 -1 3 88.4 86.2 -2.49
5D 13 -] 73.4 75.8 3.27
oy A Vie—vs J 3 -K 3 139.6 141.8 1.58
=1+ + SEpA sl
A S ace D 11 K 3 -L 3 94.0 94.0 0.00

2.2.7  BZEhms- 18- ok i a4 B
mIRE BRI S E 1A, FRmOHEE 4 4LEEiE

(L — 1) Wi 6w, BB AR »
= BT KRR E N T o, BE e

(12) 151, )
e 4 v S X AT, AR RS
T *am* PR REIMREI, TESRTITHUE B (5 5 ROTBITI
v s | Vot U sy A S FIME, AR M 57 AR

v BT BRI, TS, % RE

No.6 JAmi%E, = 2%, SRM, @i, %%, K R AT EEmdeRBRIsI e T i 5574 63



AR
RBAN RAIL TRANSIT

I INEOE R 3%, E—2 D EIRE,
2 e i TN [R) PR

Time in Different Sections[J]. Railway Transport
and Economy, 2018, 40(2): 18-23, 54.

(6] AAF, KFX. ﬂ;l’ﬂ%l:lfﬂéﬁmli@ig
ATRF A 5 Rt R AL T ik [T]. AL F IR,

SEHR
] MM B —RIKIZAZEAE ATS 24kt 5 %
1.3 A & 54540, 2015, 23 (6):
1851-1853, 1870.
Chen Ye. Design and Implementation of the New
Generation of Metro Telecommunications ATS
System[J]. Computer Measurement & Control,
2015, 23(6): 1851-1853, 1870.
2] M. AT HE a9 IRFRERA T AR R R S [T]. 4k
B35 5 TAEHOR, 2021, 18 (8): 1-5
Liu Yu. Energy Saving Control Strategy of Intercity
Railway Based on Ramp[J]. Railway Signalling &
Communication Engineering, 2021, 18(8): 1-5.
[3] *R& ok, Mgk, BALE, F. WK EEAT
B4 - A REHAEL R A8y B A SIS Tk [T].
SEAFE T FIR, 2021, 18 (9): 2461-
2468.
Deng Lianbo, Mei Hongda, Zhou Wenliang, et al.
B-Spline Fitting Method of Optimal Running-
Time-Energy Function in an Urban Rail Section[J].
Journal of Railway Science and Engineering, 2021,
18(9): 2461-2468.
4 MBI, A, A RRIRE T AT ALK
WE9 5] F R EEATRS T AR R [T]. 4REIEH
545, 2018, 40 (2): 18-23, 54.
Zhou Xiaozhao, Zhang Qi, Xu Wei. A Study on the

Random Forest-Based Predictor of Trains' Running

2020, 46 (3): 471-481.

Zhao Hui, Dai Xuewu. Cooperative Optimization
Method for High-Speed Trains Running Time and
Energy Saving Based on Block Sections[J]. Acta
Automatica Sinica, 2020, 46(3): 471-481.

HaF, WA, RAZ. KTFAFAZATH G

ES:Y. 8- i e SRR LIRS
2020 (5): 58-61, 67.
Tian Changyu, Liu Jiazheng, Zhang Chao. A
Method of Velocity Curve Calculation for Train
Based on Accurate Running Time[J]. Control and
Information Technology, 2020(5): 58-61, 67.

7] 6 E, FL9, FXLHE. i 5 FiE47

B 1)
BT 5 ok [T]. sd &G 24,
2016, 34 (5): 8-15.

Chen Zhiguo, Li Wenming, Li Wenfeng. A Linear
Forecasting Model and Algorithm for Running
Time of Urban Rail Transit[J]. Journal of Transport
Information and Safety, 2016, 34(5): 8-15.

(8] #hm &, AAARK, BARK. KTFEATH &4

W ERI| F I LIt I
£, 2017, 34 (2): 262-266.
Lin Hongquan, Zheng Muhuo, Zhou Genhuo.

J1. i EHE A 5%

Recommended Curve Calculation of Heavy
Duty Trains Based on Running Time Control[J].
Computer Applications and Software, 2017, 34(2):
262-266.

64

BREIEEE S TRBIR(RSCE)  20234£6H



7‘<\
URBAN RAIL TRANSIT SENZSE

DOI: 10.3969/j.issn.1673-4440.2023.06.013

IS G R B I R A S R

( P4k it RENEIK A FRFTAEANE), A 310004 )

FE: A TR ARBEAER A LESHE, ZARIKL. S ARISR. HFEALERZH
MR, BLETHRKRERG T LS EAER, 50 56 REEEMAIEIF, BAIRT 56 MLt
b ko RE. LB ART BN A IR, RE, STk RS, RITTITNH
WAEF X, FHMLH, BAW., RER. B egfE, %d 56 amE R EIREMFTE
Fa g HAOYIE T U ATRAE

XHEIE) : 56 ; mrAEAT ; M EEAT ; WA

REDES 1 U285.5 XHEMTED A NXEHRS : 1673-4440(2023)06-0065-06

|

N

¢
i

Research on 5G Wireless Communication Application Scheme for
Suburban Railway

Xiong Dongyu
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Abstract: In view of the problems in suburban railway wireless communication, such as various
types of systems, isolated systems, complex maintenance and upgrading, and multiple intelligent
requirements, this paper summarizes the application requirements of various scenarios of suburban
railway, analyzes the performance indicators of 5G wireless coverage, and deeply discusses the
unique advantages of 5G networks in service integration, emergency communication and intelligent
applications. Finally, combined with the characteristics of the industry application, the feasible
business cooperation mode is discussed. From the perspective of terminal, access network, bearer
network and core network, the general architecture scheme and operation and maintenance standards
for 5G public network are given.

Keywords: 5G; integrated communication; emergency communication; suburban railway
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Tab.l Statistical table of basic wireless service demand of suburban railway
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Research on Multi-standard Compatibility Method of
Light Rail CBTC and DTC Signal

Jiang Kun, Yang Difei, Liu Jia
(CRSC Urban Rail Transit Technology Co., Ltd., Beijing 100070, China)

Abstract: The signal processing scheme in the rail transit extension line is an important factor
affecting the smooth completion of the entire project. Due to the expansion of the line, the signal
control systems of the existing line and the extension line may have inconsistent standards. This
paper proposes a multi-standard compatibility method for existing and extension lines using CBTC
(communication-based automatic train control system) and DTC (digital track circuit control system)
respectively, or existing and extension lines using DTC and CBTC respectively. It is used to meet the
requirements of actual lines.

Keywords: signal multi-standard compatibility; CBTC; DTC; extension line through
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Discussion on Design Scheme of Passenger Ticket System of
Public Transport Operation for Suburban Railway
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(China Railway Eryuan Engineering Group Co., Ltd., Chengdu 610031, China)

Abstract: The public transport operation of suburban railway has the characteristics of both national
railway and urban rail transit. On one hand, the operation organization mode should meet the
requirements of national railway; on the other hand, it should have the commuting functions of urban
rail transit, such as high-density departure, multi-point transfer and quick travel with transportation
cards/QR codes. Therefore, it is necessary to establish a refined ticket system design scheme to
meet the special needs of the public transport operation of suburban railway, which has become a
key technical difficulty in such projects. With a detailed demand analysis, this paper proposes the
mainstream design schemes of ticket mechanisms and ticket systems suitable for the public transport
operation of suburban railway, compares them, and gets recommended scheme. It can provide new
ideas for the design and construction of similar suburban railway projects in the future and has a
certain reference value.
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Fig.1 Ticket system of mixed mode
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Analysis on Key Points of Signal System Operation Demand of
New Urban Rail Transit Project

Cao Qibin
(Beijing Mass Transit Railway Operation Co., Ltd., Beijing 100044, China)

Abstract: The signal system of urban rail transit is the key control equipment of rail transportation.
In addition to meeting relevant specifications and standards, the functional design of signal system
pays full attention to and meets the actual traffic needs of operators and users, which is a key link to
improve the applicability of signal system of newly built lines. This paper discusses and analyzes some
key points of operation requirements of signal system from the perspective of actual transportation
demands of operating units, combined with the actual preparation of many new lines in the industry
over the years, taking typical scenarios of typical equipment as an example.

Keywords: urban rail transit; signal system; operational demand; rail transportation
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Research on Processing Logic of Marshalling and Unmarshalling Routes

Su Xiuyuan

(CRSC Urban Rail Transit Technology Co., Ltd., Beijing 100070, China)

Abstract: During urban rail transit operation, the passenger flow presents the characteristics of
tidal distribution. In order to reduce energy consumption on the premise of improving the operation
efficiency, the online marshalling and unmarshalling operation is added in the FAO system, and the
processing logic of marshalling and unmarshalling routes is added in the computer based interlocking
system. This paper expounds the new requirements of interlocking route control from marshalling
and unmarshalling operation in FAO system. At the same time, the specific processing logic of the
marshalling and unmarshalling routes is analyzed and studied in detail.

Keywords: marshalling route; unmarshalling route; computer based interlocking
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CBTC and CTCS-2 Compatible and Interoperable Scheme

Zhang Wei

(CRSC Urban Rail Transit Technology Co., Ltd., Beijing 100070, China)

Abstract: This paper proposes three feasible schemes to solve the compatibility and interoperability
between CBTC and CTCS-2 (including C2+ATO) systems: "dual trackside", "dual onboard" and
"compatible onboard", and compares and analyzes the three schemes, and recommends the "
compatible on-board ". The onboard software and hardware configuration and trackside equipment
configuration of the scheme are described through the compatible onboard system structure diagram.
It focuses on the detailed description of the switching scene. According to different running directions,
the obtaining of the movement authority (MA) in the switching scene, the onboard-trackside
information interaction content, temporary speed restriction (TSR) and the MA control area, the
issuing time of switching information, the arrangement principle of trackside equipment, the operation
mode in switching failure, and the operational requirements for drivers, etc. are analyzed in detail.

Keywords: CBTC; CTCS-2; compatible; interoperability; scheme
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Research on Low-voltage Fast On-line Test Device for Railway Signal Cable

Zhou Bin, Liu Feng, Wan Yuanyuan

(China Railway Wuhan Group Co., Ltd., Wuhan 430000, China)

Abstract: The signal cable test is an important test content to ensure the normal operation of the
signaling equipment. In view of the problems existing in the on-site cable insulation test and the actual
maintenance requirements, the design and implementation scheme of fast online insulation test of the

signal cable based on low voltage is proposed to improve the efficiency of the online insulation test of

the cable.

Keywords: railway signal cable; insulation; low voltage; fast
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Case Study of Train Stopping at CTCS-2/CTCS-3 Boundary of Block Post

Zhang Guofang

(Xuzhou Signaling & Communication Depot, China Railway Shanghai Group Co., Ltd., Xuzhou 221000, China)

Abstract: The train control system is the core equipment to ensure the safe operation of high-
speed trains. During normal operation of the train, the CTCS-2/CTCS-3 (C2/C3 for short) level
transition should be automatically carried out on different lines. This paper discusses and analyzes the
unsuccessful C2/C3 level transition caused by sending the kilometer post/station name and other C3

information from the balise group between the switching balises in a special scenario, which lead to a

stop, and puts forward solutions to provide reference for analyzing and solving similar problems.

Keywords: train control system; C2/C3 level transition; stopping
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Abstract: Online ticket sales has become an inevitable development trend of overseas railway
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