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Research on State Departure Technology Based on Moving Block

Guo Jungiang"*®
(1. Nanjing University of Science & Technology, Nanjing 210094, China)
(2. CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)
(3. Engineering Research Center of Railway Industry of Intelligent and Autonomous Train Control, Beijing 100070, China)

Abstract: This paper establishes a binary tree model composed of sections and switches on the
basis of moving block and in view of train operation plan, train status, train location, train braking
performance, station section status, switch position and other conditions. Then, the train running path is
searched, the nodes of the key switch sections cleared by the train are determined, the time for setting
the subsequent departure route is calculated, and the subsequent departure route is set accordingly. The
proposed model can change the route setting method from plan-based to state-based setting, and the
train departure method from plan-based to state-based departure. Thus, it can shorten the interval of
train departure and improve the train departure capacity of the station.

Keywords: moving block; departure time; key switch; plan-based departure; state-based departure
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Tab.2 The spatial relationship among switches and sections for trains under different operation plans
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Statistical Analysis and Research on Operating Trend of
Signal Equipment in Multi-state Mode

Dong Wenwu
(China Railway Electrification Engineering Group Co., Ltd., Beijing 100036, China)

Abstract: By testing and analyzing the electrical characteristic data of signal equipment, it is possible
to grasp the trend of equipment operation status and detect abnormal performance of signal equipment
in advance. The electrical characteristic parameter indicators of signal equipment are related to their
working modes. When the signal equipment operates in different working modes, the magnitude of
its operating voltage, current, and other values will change with changes in the working mode. In the
case of multi-mode mixed-sampling statistics, it is difficult to quickly distinguish between normal and
abnormal changes in data. Taking signal equipment such as tracks and switches as examples, this study
explores new ideas for statistical analysis of operating trends of signal equipment in multi-state mode
through working mode recognition, data sampling, and statistical analysis of electrical characteristics
trends in different modes.

Keywords: working mode; electrical characteristics; operating trend
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Discussion on Improving Safety of Station Tracks Equipped with
Integrated Track Circuits of High-speed Railways

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

Abstract: At present, the ZPW-2000 integrated track circuits with the same standard as those used in the
sections are widely used in China's high-speed railway stations, and the platform tracks in some stations
adopt one-section track circuits. When the train is received at the station, the sending end of the track circuit
of the platform track will face the train and send codes to provide trackside information for the train. If the
train comes to a complete stop at the station and changes its direction by activating the cab on the intended
end, when the starting signal is not at clear , the train may mistakenly receive the information sent by the track
circuit of the adjacent line, and the train will depart from the station incorrectly, resulting in safety problems.
In this paper, the method of adding an external relay circuit is proposed, and the timing of the train entering

and leaving the platform track is determined by the circuit logic, and the concrete measure for applying train
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tail complementary code is provided, so that the double-end code sending can be realized after the train enters

the track to solve the aforementioned problems. This solution only adds a small number of relays indoors,

has no outdoor workload, does not need to change the train control software, and can be adapted to suit

individual platform tracks of the station. The adaptation process is easy to implement and has minimal impact

on transportation. This scheme can provide reference for the solution of safety protection enhancement for

platform tracks equipped with integrated track circuits in high-speed railway stations.

Keywords: high-speed railway; integrated track circuit; track safety protection
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Fig.4 Simplified schematic diagram of the operation of the anti-interference relay with equivalent circuits in stations tracks
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Abstract: The urban railway is a rail transit system that is suitable for connecting the central urban
area of the metropolitan area with the surrounding urban clusters, providing public-focused, large
volume, fast and convenient transportation services. The urban railway requires that the on-board
equipment at both ends of the train be able to perform head-to-tail communication, support automatic
turn-back behind the station and automatically change ends in the station. This paper introduces in

detail the head-to-tail communication method and technology based on MVB bus, which has been
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successfully applied to the urban railway on-board equipment. After laboratory testing and inspection,

the head-to-tail communication method and technology proposed in this paper can achieve high safety

and high reliability in data communication between the on-board equipment at the head and tail of the

train, which is an important basic technology for urban railway trains to realize automatic turn-back

behind the station and automatic end change in the station.

Keywords: urban railway; train control system; on-board equipment; head-to-tail communication;
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Abstract: Through logical analysis of the phenomenon of recovery faults after train arrivals in a
semi-automatic receiving station from a departure station, this paper confirms the lighting status of
the indicator lights on the console displays of the two stations under fault conditions, observes the
operation of the relays in the recovery circuits of the two stations during faults, tests the receiving and
sending voltage values and amplitude of the distributing terminal boards in the signal mechanical
rooms of the two stations during faults, and observes the time length of the pulse signal. This paper
then makes full use of microcomputer to monitor and replay the fault phenomenon, browses and

compares the voltage curve status, data, amplitude and pulse time curve status and curve lengths of
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the negative pulses sent and received by the two stations under the fault conditions, so as to accurately

determine the fault range, confirm the fault point, and quickly deal with the fault.

Keywords: logical analysis; semi-automatic; recovery; pulse length
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Research on Mechanisms of Lightning Hazards and Lightning
Protection Measures for ZPW-2000A Track Circuits

Liu Chunlei, Liu Anbo, Zhang Hao, Zhang Jiagiang

(Tongliao Signaling & Communication Depot, China Railway Shenyang Group Co., Ltd., Tongliao 028000, China)

Abstract: This paper elaborates on the hazard mechanisms of different types of lightning, such as
direct lightning, electrostatic induction lightning, and electromagnetic induction lightning. Based on
on-site investigation and laboratory testing, this paper analyzes the pathways of lightning intrusion into
ZPW-2000A track circuits, comprehensively analyzes the hazard mechanisms and intrusion pathways,
formulates corresponding horizontal and vertical lightning protection measures, and explains the
lightning protection characteristics such as "leakage", "resistance", and "suspension".

Keywords: lightning; direct lightning; induction lightning; horizontal protection; vertical protection;
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Fig.1 Schematic diagram of charge distribution between
thunderstorm cloud and earth
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Fig.2 Schematic diagram of lightning hazards
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Fig.3 Schematic diagram of lightning signals led from communication tower
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Abstract: In railway signaling design, the calculation of electricity consumption for railway signal
equipment is very complicated. To simplify the process of electricity consumption design for railway
signal equipment, this paper analyzes various calculation methods of signal load, and uses the VB6.0
programming software to compile the electricity consumption calculation software for railway signal

equipment, reducing the difficulty of electricity consumption design for railway signal equipment and

improving design efficiency.
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analysis for a single data file is achieved by using the Wireshark's built-in statistical and ranking
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Abstract: There is a situation on railway lines where there is no network coverage in some sections.
When the train restarts due to a fault in said sections and there is no network available, it is unable to
communicate with trackside equipment to obtain line data, which affects operational efficiency. This
paper mainly studies the method of train fault recovery in sections without network coverage, using
Regional Short Message Communication (RSMC) technology of BeiDou Navigation Satellite System
to solve the problem of train restart due to faults and recovery in these sections.
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Research on Reliability Enhancement of GSM-R Digital Mobile
Communication Base Station Equipment

Hong Yu, Ma Haixin
(Shanghai Communication Division, China Railway Shanghai Group Co., Ltd., Shanghai 200080, China)

Abstract: This paper takes the architecture features and functions of GSM-R Macro Site equipment in
the existing network as the research object, and demonstrates, through RAMS analysis and engineering
tests on the operating network, that the reliability, availability and maintainability of a single set of
Base Transceiver Station (BTS) currently in use can be improved by enhancing the redundancy of
key modules, so as to reduce the probability of the failures and out-of-service of base stations in the
network. Reducing the impact of single-module failures of GSM-R base stations on railway services
including CTCS-3, and lowering the maintenance timeliness requirements for BTS module failures
along the line, both lay the foundation for the continuous, long-term and stable operation of GSM-R
Macro Sites in the network, and provide a solid base for safe and stable railway operation.

Keywords: redundancy; reliability; availability; maintainability
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WS BR SR B A B S HEE RS, R
R GSM-R Huli i & AR RAG G RS, M2
1T 10 4F, ARG fER S Y, Al
R INIR HARSF RV B R K MR MAAE ETHED
T AR WM Bk s 12 8 JE 15 L8R AT TE 2019 R
A — 0y B & KT GSM-R /032 H5 %] 2030 4,
Rl GSM-R e M4 EMIaiTE /D2 E] 2030 4, &
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I E X AR BRI 58 TR #
N, E Rk B T R T 5 R A T 4 JR) S XA
B 579 Rt 2520 GSM-R JC&k M 28 i A #l
%, Fnl2 CTCS-3 k55, Hitt, FTHuiEMiz
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IR, XHEMIZITHIMES GSM-R o4tk s,
Rl Al A, MEATRIEEME, AT A PERI AT 4ES 1t
$eTt, MR IS AE K B A 2l % & e g 2
TR A R AR T
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AT GSM-R kB 8 F#E 818 5 W 48 78 B 1T
PR 7 Bkt 22 /D I BB AR O TS AT A R N e g
FIRRER, AT — AR BRI, 5 A — DB B B
BRI DI RE, ORI IR A T RE Lk &L
TAFREERSS . (HZ2AF oy g vh 5 o/ NX A
KGRI RS (Duplexer Amplifier
Multi Coupler, DUAMCO) #i#U (Low Noise
Amplifier, DULNA) WNIIRE, ZEEGIZEEE
HECE MBSt & R ds IR RS PR N, 1%
LU AR MR INRER K, (R IXIXBOBIT
FERTEAERRK (LkBER. T, SR,
PZEE) 774 CTCS-3 Zedll #2855 8 I B 9 XU
Bl Fuh IR TE WIS TR I E K, B AR R
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ThiE,  BMBLERAE AR 2 Il 55 HOBER BORBR,
T ER IR U AE TP A RSO ) BRI, R TE M
IBATHY GSM-R H il AT 52 1 19 58 B b 75 35 1E 01T,
JUHRIE L B AR & A AR
2.1 GSM-RfEGREILSERAFIEIRTITTRINGER
Ehit

GSM-R BRES R T B E R AR T SR &
THE R IBERFBANIS, W71 HE
BREAHSC R AT KRNI RETRIFRIIREE I PIRE
KRR, GSM-R G0 H S R T R FRHY
NHAZENBFEREGGE, M ER R
AR — BRI B 2D G Ras R LR, i 1
AIUR, BEAZEH %8 B SR NS s AR UL B
TMSEHLERES GSM-R 2550l & I as SR BT TR AT S

El GSM-RESHEEILIGEER
Fig.l Panel of traditional GSM-R Macro Site equipment

22 GSM-RELXBERNECE SRR EMIIX A
MRAE GSM 11.22( HURIR &, A 4.2.0 2000
5 A ), BUATEMETAN A T8Il T
W T RG] SRR @R & BT AR FE
Bic B AV B IR S 1) o RN Al (Means Time
Between Failure, MTBF) *I GSM-R &4t 7% 5
H AT SEPETAD AT PR 4, el GSM-R £
U SRR B B AR LR 5 R TUR AL B b 15 &
ATEEME, ATFIEREIT 54T,
2.2.1 IRELE IR BT O R IN ]
GSM-R 7= H b 5 8 &A™ BT AR P 35 TE it
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RGNS 1 FR,

xR 1 REIEEPITRRITIYTHERE (MTBF)
Tab.1 Means Time Between Failure (MTBF) of modules for

each unit of the Macro Site

. MTBF@ #h85iR E 25C°
No. B HR = N

1 Bl (COBA) 30.6 268 056
2 Akt (DUAMCO) 40 350 400
3 K (FAN) 174.2 1525992
4 A (CU) 16.4 143 664
5  IELPER (OVPT) 2555 22381 800
6 MR (MSU) 563.2 4933632
7 EEWERDE (ACTM) 78 683 280

Fub ke rl T ER (Reliability Block
Diagram, RBD) 1K 2 firr, EZH TR

AR PRt e P, O B 2R G Rt 2 A6 2 M R A
XA,
COBA
(OVPT] H MSU FACTM & DUAMCO
COBA {

E2 Hihig&asEMA1ERE(RBD)
Fig.2 Reliability Block Diagram (RBD) of Base Transceiver Station

A AT ST E TG B % (Base
Transceiver Station, BTS) JEARNEL,

2.2.2 GSM-REUGZ O IR HIEEER 5 B TUT R
e BB A TR AR [

WS Z A (MTTR) 82 h #iE T,
TEELU XA B SR A N A AEEE) MTBF #1ANA] I
[H], Rl & ISR R I S BOZ AL i 78 Bl
R IBIRIVAE I EI N 5.49 min,

2.2.3 RROFEHIER, B & SER TR E
St 1B AR 8] 4

GSM-R =& X & G BB E T REEN
RBD WA 3 AR,

MTTR 4 2 h w48 &, TEHEUZACESRM T
R MTBF FIAAT IR R, st sl
R I T B0 I AEH P 78 0 15 55 1B AR Y 4~ 2 I ]

)

A 2.49 min,
FANl
"FAN2
COBA s JJLLUAMCO
OVPT MSU JACTM Y
COBA FAN4 DUAMCO
FAN6

E3 GSM-REEILIGHSRSBERTREENRBD
Fig.3 Reliability Block Diagram (RBD) of Base Transceiver Station

MEA L RTSEPERTIMAT AT P o, (ERER IS
AN — PR g e AR RSB 0 S B B Lo A

B, B TR RN & B A SR TR ECE T, 2
IR AR T-Ai i ) BE A I B R AYEE4E 5.49 min,
RN 2.49 min, FUGREHT RAMS (RRITA
AL AR R ARMS R, —BONBEARY 50%, 3%
TRTH A A B AT AR
2.3 GSM-REEULKXBEIRIRTTRINEED I
RGEH) GSM-R R EL G & & /N X Z 1) AL e A
FCEANE 4 EZMATUR, — D EEaHR, 2 P Ei
B, AR — NSRS, R TR RE SR AR
%5, BRubml BV SSAE 50% HIRER, M RS as
PRGN, 2R R IR, ToiER AR SS

E4 BUEWNSHBLETE
Fig4 Schematic diagram of
the configuration of double combiners for base station

NS B AR TURIIAE, TR ERA
uh A BT — DR ER L, AT ANZ R IR A
BeH KBRS, WE 4 GMFTR, #iE &
Bra] PL2 AR S| B L R 5 — R 3 NS B A
AR — MR, KRRk e kA H A — 80
FATTIEIS T FH SR 5 1 5 B8 A OGS I % 1A
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%, HEEMEXSH,

ELA ERCETS, R — D ESERel & B AR
TR, AEERR & B BT T B T AN RE IE T4,
Z B AR 55 A B D B R A HY 50%, 40
& 5 fEMIpR, RG24 TRX1+1 (Transceiver,
TRX) JTURIRENLHIT, AIDMEHA— SRS I
Al 2 NG (B 5 GIIATR), — 8
PUEtECE N R (Providing Service), %—/MiC
BN&EH (Standby), 43 HEFBIEEEN, &
FAEUIRSRE B a8 RS SS, Bl— i
PR HRE, AT NX IR TR &,

E5 BihHMBTHEEARRR
Fig.5 Schematic diagram depicting the switching process between
carrier-frequency units of the base station during faults

3 GSM-REILSERIZTURINAERIKI S INIE

K ZEu B GSM-R RIS R BhiE (5 W 48 BL 6
Huli R E G, B AL E 7GR,
HE AR B AR, BN ROR R, 1B
TR X BR R TC IR 2R 5 Ry (Todef 5.
THL Y] #i%ESF) 19 CTCS-3 P55
(RIS R RS IS

B ARSI & A TURVIBESS B IRT 5 0
#r, 16 LK HFUEREA GSM-R Huli% g Ll —
NEBEAEEL, LG % B A Y BOIUR R 7 i
TEM D IESZA S B AR b, RINZEEuh B K
AL 55 B S B A DR S,

3.1 GSM-RELGHERRIRTTRINEEIIERILRTIFEE

FIH b K ZE 5 GSM-R BEA Hub xt ol &
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FE AR BIEL U R D RE Y LB AT M IR UE, HEE
A BE 8 g B NGET IS & Bk A 1Y B AR AL B9 AT
TR, W iuh Sk as Bt r] H, R)5
RHrga) DUAMCO2:2 &84 +HYBRID ¥ B
AN SCHIRE AL, @I At e 2 (Local
Maintenance Terminal), LMT BogFEul& ke
DUVSWR M DULNA Bt &,

3.2 GSM-REILE HEEFERITRINEEIIEN

KR GSM-R BEA Bk i & BE A B S8
MTRECES, BeN A SRR s TR E
WS T 7 S R I, AR nm AR
WAL, REXNEEKESTURELE G I RS E
FONARBO 5 BT R UEINR, DS A
b, FuiARZIRAR,

UMl se E AL E, 0 RFR,

1) WEREIRARSI A 1/2 BHEEREGIRER 0
ks (ARG ERAR HHEH—), SEHE 5
B,

2) A LMT &Fhifge fulies, Ol EM
KR,

R UEMN A7 =, a0 RFTR.
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CU:0. CU:6 & Ml Ak 55 H W, | & 4% il (5 &
(Broadcast Control Channel, BCCH) ¥t CU:2
B CU3#H MBI EEE, HELHEARM20s, H
T BCCH FRTEMEIKBLE T/ NXH P #EA
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Dedicated Control Channel, SDCCH), [, #%
B EAR/ N AR PR AIRSS, £F BCCH H
CU:2 8 CU:3 #BMZE Eia TG, /NXIEALIGE
REIEH, BTSRRI,
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f£ CU:2 8 CU:3 #4il LizfT, MATIEEIRIERIIE,

3) FFERIZ R, BIAMEAL 1 A#4%, BCCH
USRI E CU:0 5 CU:6 #Hi b, AP EA/NX
HITHREMRE IEH, HHATIE S IR TE,

4) FRBREN 1 SRkay, HuhiREIER, BCCH
£ CU:0 8¢ CU:6 #Hi_LiafT, EE PRI IEH,
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Tab.2 Verification scenarios and the statistical results of the redundant
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WE . §AMEKBATL P IE 2T LEIE (CIR) REHIE T BTt F HEG P,
A3 IUA BB T BAE K. AT AT EAESF K, 21 —2& CIR XE4IE L&A 2 de ot
okt m £, HAT CIR RETREAKIE T B0 RIRMA TR, AAEN R FE.
RERTHHEN, BB H 2o MRBERNE. KW AARM> A ERRERERLE
KR BT, BT 0 LMD A G #ATRIE 54, FRRERE AT AL ENE
CIREAILFEAYNE D 48, HBATREMLEREREREE. ROFEINALS
B TR AT. RELITF I, AT REFERAFoH XERM, RSBFLEF5H
MAFE, BG T ORI ITAR AL IR SR EZAZ N . oM. X &5 A LA fLiF
A FATEAAE MR NP F P b, REINGHARIE, Z AR TAGEIIE TR AT,
BV AL A, AT CIR & [E, ARGKIIT e ofai g,

KPR - CIR K& 5 BIBREAMH ; FRON ; KEME TR0 FEMF LTS

hEES 1 U285.2 XHERATERD ¢ A NXERS : 1673-4440(2024)06-0070-08

Research on Wireless Data Transmission and Intelligent Analysis
System for CIR Equipment
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(2. Hunan CRRC Times Signal & Communication Co., Ltd., Changsha 410000, China)

Abstract: This paper aims to solve the problems in the data download and analysis process of CIR
equipment (Cab Integrated Radio) in the railway industry. In response to the current challenges of long
data download time and difficult manual analysis, etc., a design scheme for wireless data transmission
and intelligent analysis system for CIR equipment is proposed. The current CIR equipment still relies
on manual operations for downloading and analyzing data from recording units, which poses potential

risks to railway transportation safety due to time lag and low efficiency. The system architecture

UsFS B HA © 2023-12-29 ; {E[EIEHA : 2024-05-07
BHEWE : #éd € LR :E (20236K2052)
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designed in this article is divided into two parts: onboard acquisition equipment and trackside
intelligent analysis system, which are connected through the existing LMD system for communication.
The onboard data acquisition equipment is connected to the monitoring interface of the recording unit
of locomotive CIR equipment through a dedicated cable, and the data is transmitted to the trackside
server through wireless network. The trackside intelligent analysis system realizes functions such as
data storage, intelligent analysis, and report statistics. Based on big data technology and distributed
architecture, it improves the efficiency of data processing and analysis. The intelligent analysis module
in the system can achieve functions such as remote monitoring of device status, intelligent analysis,
intelligent evaluation of device usage, and standardized detection task evaluation. After on-site
application verification, the system can shorten data download and analysis time, reduce labor costs,
prevent CIR equipment failures in advance, and ensure railway transportation safety and efficiency.

Keywords: CIR equipment; wireless data transmission; intelligent analysis; equipment quality rating;
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Abstract: In the Fully Automatic Operation system of urban rail transit, due to braking failure or poor track
conditions and other special circumstances, the train can not stop in the designated position as marked by the
stop sign when entering the station, resulting in failure to open the doors, and maintenance personnel can not
board the train to deal with the fault. Through the Generic Jog function in the station, the train is controlled
to move a short distance, enabling the train doors to open when the train is aligned with the position of the
stop sign. This facilitates maintenance personnel in handling faults. In this paper, the Generic Jog function
for the above scenarios is designed, Bang-Bang control and Light Brake Demand functions are respectively
used for different fault scenarios, and the fully automatic operation system project has been tested and used.
The accuracy of train stopping meets the index requirements of ATO platform accurate stopping, which
improves the processing ability under fault scenarios.

Keywords: Generic Jog; control strategy of ATO; Bang-Bang control; Light Brake Demand; FAO
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Safety Design and Implementation of
FAO Automatic Wake-up Function Based on FMEA
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Abstract: In this paper, an in-depth study is conducted regarding the train automatic wake-up function
of fully automatic driverless trains using FMEA method. The study analyzes the failure modes that may
produce dangerous consequences, identifies their corresponding failure causes, and designs appropriate
safety measures based on these failure modes and causes. This approach ensures that the fully automatic

unmanned driving system reduces the original risks of the system, as well as the risks caused by new

functions, to an acceptable degree, and achieves safe and reliable operation.
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Tab. 3 Dynamic test and wake-up FMEA worksheet
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Tab.1 Comparison of the differences between CTCS system and ATC system

F Gl

CTCS2+ATO

CBTC

EiE- SN

iBHmHH

iR S 2k
pIEFZ

guEULH

PTIRRE

Bk
AR E

WA o

2 YIEN

B H 8

T E

WA INIE

HERS BN IA12E

ESATH, NREEA K
LR AIBIT, YIEA
TR, s
SUHNE 7%

FRARVOREIR, R0k
%, FELKR, UhRIEEK

B/MBEREIFE 3 min
< 250 km/h

E 8B REARIFEI)
ZN, iR AT
IR TG X, % 9 ulidi
IR, iR B K T
10 min ; %1% 717 2
KE 1R = ITIRAE S,
{E -+ TR EAANEER

—f%H 400 m (8 g
HAI%)

LR R BIE A7 6 T T 1%
%, e Hh i B s A
PUBHERMZERIEER
BEFREEES, ZReBkEE
MK, IGE RIS
B, ZEH ATP #5111t
BB il £k

CTCS-2 R4t R SLI E.
gﬁﬁﬂ@&ﬁ&%%lﬂi
b

TRV LR R G e
e ALER e
PRI ERE ST 58, B
REARGAMLIZE AR
YIRERLSS

ARG PR T 1
Rk R A R
A, AR R RCR K
HETR ZARAEAH S ALTE AR
e, TAUEHEERS 2 AL

H 153

BahifzE

AEATE, EHB—4
RSk, 18
A IR i B

TRFEVEIE/D, AR AL
N N 115145
B/NEERFIFE 90 s

80 ~ 160 km/h

200 km/h A T2 R
IETETTF R

HE iR heE, i
i& [A] B% 2 min 72 45,
ERACE AT, W EHT
BI7, TE TN
WIS UN

—fH 220 m (8 %
%)

ZE 3 ATP fR 17 £ i
B{5 &, i ATP 3@
I KA EE LIS
Hbrsi B, I R
FEAUE, BRI
WRAE E BE i 33t
SN TERS BB

CBTC R St[a LB EIX
%EE‘J&*&%E@K@%
b

TR IRE R G X
FALR AL S 1A
JAtEIRE, (HESLRiKia
gﬂﬁlfgﬂ]ﬁﬁﬁ%ﬁﬁ?’u

ARG BB T-4%
RGUKER, 7k
BERFRIRIFIILER =77
IANIE

3 EXZWEMERATRDHF

HHEfTE WM IE CTCS. CBTC Mfr il Rl &Y
JRAIIER G, 2806 BT K TR Ak Ty
ARSI E T2 HIEH ¥, BB ERBORER K

PR RE P PIE 2B IE B LR K

Ve

A PR A X

55 RGMIR AL "0,

No.6 #i %, &

W BHRBORTE X i e % MR & 5112 R AR T

91



AR
RBAN RAIL TRANSIT

®2 EXHEBERTRER
Tab.2 Typical intercity projects in the Bay Area
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Fig.3 Train operation control diagram of trackside compatibility scheme
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Fig.6 Suggestions for compatibility scheme of on-board equipment
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Abstract: Intelligent passenger service in rail transit requires the establishment of an intelligent
emergency call system. In response to the current situation of call methods, this article first analyzes
the functional requirements and system requirements of the intelligent emergency call system from
the perspective of passengers. Combining the system with the application of new technologies such as
artificial intelligence, a call method based on both online and offline is proposed, establishing a three-
level system of intelligent calls, manual calls, and on-site calls. In addition, the use of a five-layer
architecture is proposed to establish a platform for intelligent calls for assistance, which is divided
into device access layer, data input layer, service logic layer, algorithm processing layer, and terminal

response layer. This paper designs the response logic and service processes under this system, and
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uses intelligent distribution algorithms to ensure the nearby triggering and timely response to calls for

assistance. Finally, from an engineering perspective, the settings of the call-for-assistance terminal

equipment and the required inter-system linkage are proposed. The research in this article will provide

reference for the development of intelligent emergency call systems in the future.

Keywords: rail transit; smart passenger service; intelligent emergency call system
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Research on Schemes for Temporary Operation Control Center of
Urban Rail Transit Signaling System

Song Yuwei', Xioo Ke? Bai Yongjie®
(1. Beijing Urban Construction Design & Development Group Co., Ltd., Beijing 100037, China)

(2. Operation Branch, Zhengzhou Metro Group Co., Ltd., Zhengzhou 450046, China)

Abstract: Due to the delayed construction period of the Second Dispatching Center of Zhengzhou
Urban Rail Transit, the newly built fully automatic operation line cannot be put into operation
normally, and a transition plan is urgently needed to meet the initial demand of opening the newly
built line for public use. Taking the signaling profession of Zhengzhou Metro Line 10 as an example,
the transition scheme of using the standby control center as the temporary control center is proposed.
Based on the introduction of the original plan of the control center, the temporary control center plan

is researched, taking into consideration all three factors: the feasibility, operation risks and investment
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amount. The equipment and spare parts originally placed in each line control center of the Second

Dispatching Center are purchased through planning, and the standby control center is upgraded to the

temporary control center through secondment and relocation, so as to provide necessary conditions

for the opening of all lines. When the Second Dispatching Center is completed and connected,

equipment relocation, debugging and network migration will be carried out for all lines in an orderly

manner. The temporary control center will stop operations and the standby control center will resume

operations. The scheme reduces operation risks and investment costs through equipment secondment,

and has certain reference value for the subsequent railway construction in Zhengzhou and rail transit

development in other areas.

Keywords: temporary operation control center; fully automatic operation; backup operation control

center; remote terminal device; relocation after completion
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Abstract: ATC signal equipment is an important equipment for controlling rolling stock (subways).
The on-board system is closely connected with the control circuit system of the vehicle, and there
are many electrical interfaces and information interfaces between them. As the on-board ATC signal
equipment and the vehicle belong to two systems, the joint debugging between the systems is affected
by many factors such as time, site and so on. At present, there is no equipment available that can
independently detect the internal digital signal functions of the boards and cards onboard the vehicle,
and there is a lack of special tools to verify the functions of the boards and cards after medium and
large-scale overhaul. There are safety risks during the dynamic debugging on the test line after
static overhaul. This paper mainly describes a debugging device that replaces professional vehicle

equipment. The device is connected with the female head of int connector. Under the static condition

UsFe BHA © 2023-03-08 ; {E[EHHA : 2024-04-07
B—1EE 30k (1989—), F, TAF, AH, T2HRF G HKEFTRELY, W4 : 387837617@qq.com.
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of the train, OMAP software is used to force and drive the internal digital signal of the board or card,

so as to test whether the internal contact of the board or card works normally. The positions of faulty

components can be accurately identified before dynamic train testing. This device improves the

efficiency of dynamic train debugging and further improves the maintenance quality and standard.

Keywords: boards and cards onboard the vehicle; vehicle; interface; digital signal
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Research and Design of 3D Vibration Test System Based on
Vehicle Vibration Mode in Urban Rail Transit

Huang Yuhua, Shen Zhe, Chen Qi, Qian Jun
(Telecom & Signaling Branch, Shanghai Metro Maintenance Support Co., Ltd., Shanghai 200235, China)

Abstract: The vehicle vibration during operation in the urban rail transit affects the operation of the
balise transmission system, resulting in the loss of beacons and the failure of the train positioning.
Firstly, this paper analyzes the fundamentals of the balise fault caused by vehicle vibration
theoretically. Then, a customized vibration test bench is designed and utilized to simulate vehicle
vibration states during operation based on the structure of the balise transmission system and the status
of vehicle movements. Finally, the simulations conducted using the vibration test system verify the
reliability of the theory, enabling the provision of the corresponding preventive measures to reduce the
loss of beacons and the failure of the train positioning.

Keywords: balise transmission system; vibration test system; beacon; urban rail transit
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Tab. 1 Technical parameters of the vibration test bench
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Fig.2 Vibration test bench design effect
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