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Research on GW-SH Turnout External Locking Device
Based on Double-slider Mechanism

Liu Zhenhua', Wang Hua?
(1. CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

(2. Tangshan Communication Depot, China Railway Beijing Group Co., Ltd., Tangshan 063000, China)

Abstract: In general, the turnout switching equipment of high-speed railways has operated well on
site since its application in China, but there are still some problems, such as external locking device
transition jamming due to the considerable expansion of switch rails, more serious wear of some parts
and more maintenance workload. In order to further improve the adaptability and reliability of this
equipment and reduce the on-site maintenance workload, the structural scheme of GW-SH turnout
external locking device is proposed. The device applies a double-slider mechanism with an elastic

roller structure and friction reduction measures, which not only improves safety and reliability, but also
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meets the needs of high-speed railways in a better way by controlling the expansion of the switch rails

of large-number turnouts and reducing transition jamming failures and on-site maintenance workload.

Keywords: turnout; external locking equipment; double-slider mechanism; switch rail scaling
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Influence of Distributed Capacitance of Cables on
AC Switch Transition Circuits

Wang Yong"?, Zhao ze"?
(1. CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

(2. Beijing Engineering Technology Research Center of Operation Control Systems for High Speed Railways, Beijing 100070, China)

Abstract: The phase interruption protector relay of a three-phase AC switch transition circuit is
not deenergized after the loss of phase occured in an outdoor switch machine. In order to solve this
problem, the internal mechanism of the influence of the multi-source distributed capacitance on this
circuit is revealed through the in-depth study on the field test results in different scenarios under both
normal and loss-of-phase conditions, and through the detailed analysis of the working principles of
the analog phase interruption protector and the digital phase interruption protector. Moreover, the
measures for engineering improvement and suggestions on how to modify the industry standard are
put forward.

Keywords: transition circuit; distributed capacitance; phase interruption protector; engineering measures
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Abstract: This paper analyzes the setting of the EMU storage yards of high-speed railways, takes
an EMU storage yard close to a station as an example, and proposes a signal design schemes using
the train operation method and the shunting operation method respectively. By comparing the train
operation modes and signal aspect modes, the advantages and disadvantages of each scheme are
analyzed in detail. These design schemes can provide a reference for the signal design of such EMU
storage yards.

Keywords: EMU storage yard; train operation; shunting operation
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Fig.1 The train operation method (Schematic Diagram A)
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Fig.2 The train operation method (Schematic Diagram B)
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Test Sequence Generation Approach for On-board
Train Control Equipment Based on DRPP
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(1. CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)
(2. Beijing Engineering Technology Research Center of Operation Control Systems for High Speed Railways, Beijing 100070, China)

Abstract: In the process of generating test sequences for the functional scenarios of On-board
Equipment in Train Control (OBE), the disadvantage is that the existing method cannot make full
use of the concatenated relationship of sub-sequences in other scenarios. To solve this problem, an
optimized method for the generation of test sequences based on Directed Rural Postman Problem
(DRPP) is proposed. A model of strongly connected directed graphs is constructed according to the
sub-sequences of all functional scenarios of the equipment under test. In addition, the required arc-
set is created based on the functional scenario covered by the test sequences. By using the minimum-
cost feasible flow algorithm of a capacity network with a lower limit, an Eulerian graph containing the

required arc-set is produced at the minimum cost, after which the optimal test sequence is generated by
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Hierholzer's algorithm. In an example of the functional scenario of CTCS-2 on-board equipment, the

optimized method is compared with the existing one. The result shows that the method described in

this paper can make the best use of the concatenated relationship of all sub-sequences to generate the

optimal test sequence which covers the specified functional scenario. In the level-transition scenario

and mode-transition scenario, the cost of test sequences is reduced by 4.2% and 1.4% respectively.

Keywords: test sequence; train control system; on-board equipment; Directed Rural Postman Problem;

capacity network
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Design of Safe Digital Input and Output Signal System Based on
ARM+FPGA Architecture

Ma Minggang
(Hunan CRRC Times Signal & Communication Co., Ltd., Changsha 410100, China)

Abstract: The design of a safe digital input and output system using the ARM+FPGA architecture
scheme can efficiently, real-time, and accurately process safe input and output signals. The design
concept is to encode the input signal safely with generating a unique expected code for performing the
fault detection; and to match the output signal with a secure coding sequence and read back the status
feedback signal to determine whether it is abnormal; Through safety and fault prevention analysis, this
design can meet the requirements of safety integrity level of SIL4 in the safety certification standard
by using a 56 bit code sequence in the application of railway products.

Keywords: safe digital input/output signal; digital input/output signal; ARM+FPGA; ARM; FPGA
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Fig.l Schematic diagram of safe digital input signals
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Abstract: This paper introduces the concept and calculation principle of True Root Mean Square
(TRMS), and expounds on how to use software algorithm to calculate TRMS. In this paper, a
32-channel analog signal TRMS acquisition system is described in detail, which is based on F28M35,
a heterogeneous dual-core processor. Its C28 core focuses on data acquisition and TRMS algorithm
processing, and its M3 core focuses on human-computer interaction, communication and other tasks.
The two cores run independently, exchanging information through IPC without interfering with
each other, and each has its own advantages. In addition, the paper introduces the hardware circuits,
parameter settings, the functions of each software module, how the software and hardware work
together, and the IPC communication mechanism between the cores, thus providing a more detailed
description of the design of the acquisition system. This design leads to much lower system costs,
higher technical level and better adaptability.
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Analysis of CTCS-3 Wireless Timeout Cases Caused by
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Abstract: In a cell of the cellular network of a high-speed railway managed by China Railway
Shanghai Group Co., Ltd., CTCS-3 wireless connection timeout caused by the sudden drop in uplink
level to -100 dBm during the operation of several trains. This paper takes such recurring problem as
an example to find a solution. Through the analysis of the base station log and the reproduction of on-
site results in the laboratory and other means, the cause of the problem is finally identified that is the
intelligent self-healing mechanism of this type of base stations starts the radio-frequency loopback of
the carrier-frequency board when an RRU handles no traffic for a long time. By turning off such self-
healing function, the fault is corrected, ensuring the stable and orderly operation of trains on this high-
speed railway.
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Case Study on GSM-R Network Optimization in Zhenjiang Hub Area

Mei Jing
(Shanghai Communication Division, China Railway Shanghai Group Co., Ltd., Shanghai 200080, China)

Abstract: The railways in the hub area of Zhenjiang include the existing Shanghai-Nanjing Intercity
Railway passenger dedicated line, the Beijing-Shanghai High-speed Railway (from Beijing South
Railway Station to Shanghai Hongqiao Railway Station) and the newly connected Lianyungang-
Zhenjiang High-speed Railway (passenger dedicated line), all of which are controlled by CTCS-3 signal
systems. In terms of the introduction of Lianyungang-Zhenjiang High-speed Railway into the hub
area of Zhenjiang, it is not only necessary to ensure that the existing GSM-R network is not affected,
but also to meet the network coverage demands of new lines. Therefore, reasonable optimization and
adjustment measures need to be taken to satisfy the coverage demands of each line. In this paper, the
GSM-R coverage scheme of this hub area is studied and the corresponding optimization scheme is
proposed, which provides an idea for the optimization of the radio-sharing sections of multiple other
CTCS-3 lines.

Keywords: railway hub; GSM-R; wireless coverage
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Fig.2 Incorrect handover to Base Station ZJN-DYBO02 of the
Beijing-Shanghai High-speed Railway performed by the test train of the Shanghai-Nanjing Intercity Railway

2) ZERMENFT P ESEFEEGBEE T  LERMR YRR ERER, TEZ2HRT
CSD e T LI A Z M JC Z # I |, CSD##  ZJN-DYBO4 W E = RS, WE 3 Frr.
SERMER, CSD KRR, Yl 3) AN EAEEE S LT s TN 24
REJRIENR, BEANMEERH THUIEEKE  #HUER) & ZJN-DYB02 Hufl L, ,Iéﬂli%%
HengShanXLS §2 ; RINGU mikEHE G ERE 2 d TEE & P55 0 & RS, &l DT-
™ CSD 2T Pt [RIFI & dm T 2= B I A, CSD ZJO1A/B HubfEiEH S8k L E S FAERBENER, §

#

| p

“EE%EE

. " e —— : - : :
108tk . 1052k N TN ) 1102 1104 1106

f8t0iEEHengShanXLs

-
-

B3 mPMIAZFECSDIEIRFEaHE
Fig.3 Substandard CSD indices of the test train of the Beijing-Shanghai High-speed Railway

48 BRI TRHAR(RSCE)  2023¢R4)]



BEEY) ZJN-DYBO2 A, @iE 4 Fior,
4) DanTu Huh5 ZJN-DYBO1A Esub #7E <B4

-tk

TECHNOLOGICAL INNOVATION ARG

X7, DT-ZJO1A/B k5 ZIN-DYB04 Zui 7 1E [
WRR, WE S5 AR,

asmasanay

¥ b | iy "ll'_f".E.._ i v
TR R R
“.Liqt .,.,......-_....%.é..._.. ; :-:‘:.. 1 ::_-Ii 1 ﬁll#f ! j k; I ! a0 .=

! e FE YL AT | P i
S I R P b ' |
o411 P | ]
I A | i &
N aien im Wi 1% i Thlin in Y ¥he  lin
- 3

B4 EEWAEBRERPLZIN-DYBO2E I,
Fig.4 Incorrect handover to Base Station ZIN-DYBO02 of the
Beijing-Shanghai High-speed Railway performed by the test train of the Lianyungang-Zhenjiang High-speed Railway

E5 RAMKIRERS TR

Fig.5 Frequency distribution in the hub area

32 WAMXBEMUSGE

1) BB M LB ZIJN-DYBO02 i HLE 1
TYRPR DanTu Zuhi iz Bid 58, S TN ELE
DanTu Eub$6Y)5 ZJN-DYB02 £uli, FNEH D
TP CSD & TP, HT ZJN-DYB02 %
WP T IRPR DanTu £l 758 &S, FERER
ZJN-DYBO02 il R, [ i R H R L A B R AFOt
P IRBRRYFENE, 840 ZJN-DYBO02 #| DY-DT04 4

BAMERARIX,  WRERIF T IRFR DanTu £kl %1%
A KRGS, R BRZEA B HTINET
MHEELE,

2) FIPEYARMZELE DT-ZJ01A/B H ik A i
REEVEFEYE HengShanXLS e M 72 R br
DanTu £, FERZHTEHEP HengShanXLS
BLuh AT J7 M R & AR A HOP E Bk, 51k DT
FHE P T IRER DanTu %0 B AT 77 1A E 5 W

No.4 i ¥§: BILIXHBX GSM-RMEILILSHBI

49



BB H

ECHNOLOGICAL INNOVATION

o), FIRFIPLIEY SRR, 8RR
HengShanXLS £l FT77 A AR RS R A K
MERLR, RIAT RN SO S kB s im, RN E R
TR DanTu Huli RZ A B R VI TRR, 52 5t
PEk R AR,

3) HITIEIEE BRI 1% X I8 A PR BT 2 =
¥, RS T DT-ZJ01A/B BhfEE, SEIZXE DT-
ZJO1A/B B:uli 78 35 BEFE, M EE VI iP =%k ZIN-
DYB02 B: i & i f= P4, Ve B 500 = Bk ZTN-
DYBO02 Euli ) REf [ S US4, (HH

#% HengShanX[LS A& 52055, MU,

4) P IBR DanTu %y BCCH 4 58 1014,
TCH #il 51016 5 5 i & ¥k ZIN-DYBO1A £ ¥
BCCH i s 1015 fFERM R R, HIF &, PT
b £ ) 5L 36 DT-ZJO01A 35 BCCH 4 55 1010,
DT-ZJ01B £ BCCH #ix 1008 5 5P 8k ZJN-
DYBO04 Hui fEEFIAOC R, @ AR X IR A 5L
ek, TP T RER L 8 Ak A AT R K A R,
HxE 5 AN RO TIRE, RN OGBS 5P &
2k ZJN-DYBO1B ifi, FEEMATFHL, a1 1 Fn,

&1 IRAMKEILIFRFR

Tab.l Adjustments to the frequencies of the base stations in the hub area

hie] g4 NHR BSIC BCCH TCH1 TCH2 BCCH () TCH1 (J§) TCH2 (J&)
1 ZJN-DYBO1A K1092+642 52 1015 1015 1000
2 ZJN-DYB01B K1092+642 53 K] 1002
3 DT-ZJ0O1A  K1098+343 53 1000 1012 1008 1012
4 DT-ZJ01B  K1098+343 54 1002 1010
5 ZJN-DYB02 K1101+193 54 1005 1003 1005
6 DT-ZJ02 K230+934 55 1006 1006 1004
7 DanTu K224+488 52 1014 1016 1014 1016 1018
8 DY-DT04 K221+734 51 1007 1001 1007
3.3 WAMXBEMLUURR 4 s

RXAL 0 X B ARG, @k TR
B, ZE SRR R A BRI A 2 3 [X 42 25 A 22 T i 4%
Oy UM B B, HeAHSTER, WE 6 ~ 8
Al 7Ro

H T AL X IR LS PR B 2%, SR B M vl
RN, PIREFEE R A B ATEAR LR, &
TR S5 TR R 0 7 s O TR TR R AR O, FE R4

: b 1 o i ]
E { | - - L3 | = | & P -
il | T Ef'm {5~ E— ) ";‘;i'fli"-':L"l'r"_ -
| | A b ) I\ id =4l il H"r
e ._.:_._.l.. 1l TLES Ak d -+ L T
] r t o AR g \J.ﬁ"“;_"j-“'r ¥, 3 ;,!F_
ey L il | WAL . A AR 1T
- i o R
sond - S O | P OO ™ e
A v 8
— : . i I
P - A F_ L S e — L
i 1D 3 T Il = itk Him o T
i b
E6 RTHARNIR

Fig.6 Test results of the Shanghai-Nanjing Intercity Railway

50

BREIEEES TRBR(RSCE) 2023424 H



TECHNOLOGICAL INNOVATION ARG

Barim?. ol wIiEEY. GAE | SGAR oRE 1 oRE -
=T T ; —
b b Lkl 1=
# 28 Wy - Bl ] - =
== - e I e =
| d } i i f ;‘m — —
QB e i S Y
1 . i R =
LS WA o UL
1 | P W () | ETRERES
g :l-.IT 3 : i 1 mtl g gy l"—d -“:— I m*&
" |k | | X
i
a1 ' |
T T [ L [ 10 [l 1108 1105 11CThe
- —_ —_ N S '
E7 mPETEER
Fig.7 Test results of the Beijing-Shanghai High-speed Railway
BRHiat UAE  RArEeT. pRAE | SNEE. ORE | . 0B -
I
i b e | — P,
U Frym—
s 2T § —
" e il
E SO =
Wl il AEA i | — —_
) Fuid ahA ! | Y ondh
W A I ) Eﬁ.ﬂ:ﬂ!
| 4
il
L. Ll:tn 'h:l:- | 13 LF .
.

Es EESTMH
Fig.8 Test results of the Lianyungang-Zhenjiang High-speed Railway

PRI R 78 732 T FH & BERLIN G m A, 7R (2] FAEAREREKRER . CTCS-3 AT A 4%

BRI, EH T A SR R R RS (R L CSM-R M % % K AL : #4035 [2008]168 5
WTEEN), ERRRE IR B DL T Lk [S]. 63 ;b AR A E KA, 2008,
BRI, ST DASE I K B I 48 (A 7T AR [3] k4L, &KL, T4 . SR E A &I
ERSITE R EA A RS, B IE KX GSM-R 2475 £kt 5040 [J]. 46348
HUPkES GSM-R Wi, HLIREIML 2 RIBELAR, (A5 TR, 2021, 18 (5): 41753, 87,
FEARE I 0 T i o L PR R 72 22 40 Zhang Jian, Yu Changyi, Wang Weili. Solution

Design and Optimization of GSM-R System for

St B o7k O BR i v EANAE AR LR B AU TG00, 22N . ' _
Shared Section of Hefei-Hangzhou High-Speed

R A Tkt B BT 5 77 S — U, , L . -
Railway and Existing Line[J]. Railway Signalling &

Communication Engineering, 2021, 18(5): 47-53, 87.
[4] B4h% . @K GSM-R BE 5 X% [T]. %
%idfE4E 5 TAHAK, 2021, 18 (5): 54-58.
(N 7251)

SE
(1] FAAREREERRKKE. kB HFH
ZhiB 1z & % (GSM-R) X+ #5E : TB 10088-
2015(S]. b7 P ESKE E AL, 2015.

No.4 i ¥§: BILIXHBX GSM-RMEILILSHBI 51



BB H

ECHNOLOGICAL INNOVATION

DOI: 10.3969/j.issn.1673-4440.2023.04.010

BT AIOpsHITx iR B ELEE]

ZIRT
(b FE4 L RBIEAHARNE, bR

BE . #RLBREMNGIRFZREEZLEOTERA RN A £, §ELINKREHE, BFELEAR]
BATHIEIANS, HAEEESH. FEAFRG . SIBETAREARFHE, REK T ALOps 49
GG B T Z AR, BEHEG A FRFT R KRG NIr, B/ REEFEHRR. X
BEESBAR, TAMBEAKE, AR AASTIRTRENEE N LIIE, FITHE
BATRIVEITRE, RATL IR EGEATIRE, RN G2 RERKF.

KPR AR RIKEL ) WIRARE
FESES 1 U285.1 XERRERS ¢ A

RGAR

100070)

NERS . 1673-4440(2023)04-0052-04

Research on Operation and Maintenance System for
Railway Equipment Rooms Based on AIOps

Yuan Zhenjiang

(Beijing Guotie Huachen Communication & Technology Co., Ltd., Beijing 100070, China)

Abstract: The traditional design idea of power and environment monitoring systems for equipment
rooms focuses on monitoring, which aims at finding equipment faults and helping the maintenance
professionals with the repairing. However, there are some disadvantages to these traditional systems,
such as decentralized management, a low level of maintenance management and a low level of data
visualization. In order to find out the potential failures and to make railway equipment rooms safer,
this paper proposes the research on an operation and maintenance management system based on AIOps
for the equipment rooms of railways. This new method realizes the early warning of the status of the
equipment rooms by the remote monitoring of the environment and various devices in these rooms,
and by fully mining the massive amount of historical data collected during the operation of the system,
utilizing big data, alarm correlation analysis and visualization.

Keywords: AIOps; alarm correlation; power and environment monitoring
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demonstration project of this collaborative system can improve the overall transport capacity, safety

guarantee and service level of urban rail in Chongqing, and provide a reference for the development of

multi-standard collaborative technology of regional rail transit.

Keywords: collaborative transportation and service system; interface; engineering demonstration
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Research on Fully Automatic Speed-restriction Operation Mode

Chang Feng

(China Railway Eryuan Engineering Group Co., Ltd., Chengdu 610031, China)

Abstract: In view of the fault that a train loses positioning in the fully automatic operation mode, it
is necessary to quickly regain the positioning or operate the train to the nearest platform area. In this
paper, the application process, movement authority distance and the handling of scenarios in the fully
automatic speed-restriction operation mode (FRM) are comprehensively analyzed and studied, and the
solutions are put forward. The following scenarios are discussed: operation in a section on a main line,
the turning back of a train, and train movements in a depot, etc.

Keywords: fully automatic operation system; signal system; speed-restriction operation; movement
authority
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Abstract: Through the research on the characteristics of the interoperable metro signal network in
Hohhot, this paper expounds on the importance of network monitoring for improving the maintenance
of CBTC signal systems. This paper also introduces the design ideas and optimization directions of a
network monitoring scheme for rail transit by describing the packet capture tools deployed in the DCS

system and the methods for monitoring and analyzing information according to RSSP-I Protocol, and

by sharing real operation cases.
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Research on Temporary Speed-restriction Scheme of CBTC System of
in Intermittent Mode
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Wu JIHYUCIn , Wcmg Jlng
(1. Zhejiang Haining Rail Transit Operation Management Co., Ltd., Haining 314400, China)
(2. Zhejiang Rail Transit Operation Management Group Co., Ltd., Hangzhou 310000, China)

Abstract: This paper aims at improving the safety and efficiency of a train passing through a
Temporary Speed Restriction (TSR) section in the intermittent mode of a signal system. Firstly, the
problems existing in traditional TSR in such intermittent mode are analyzed. Then, taking the TSR
scheme for the CBTC system in the intermittent mode of the Hangzhou-Haining Intercity Railway as
an example, this paper puts forward a scheme of CI TSR levels (with three levels: 25 km/h, 40 km/h
and 60 km/h), and expounds on the function distribution and the changes in the interface protocols of
each subsystem of the signal system involved in the proposed scheme. This new scheme changes the
transmission, confirmation, implementation and feedback of TSR information from manual control to
machine control, and has achieved good results when applied to actual operation and production.

Keywords: signal system; computer interlocking system; intermittent mode; temporary speed restriction
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Discussion on Scheme of Fast-Transfer Ticket Check for Caoqiao
Station of Beijing Daxing International Airport Express

Meng Fanchen, Zhai Xi

(Beijing Metro Network Administration Co., Ltd., Beijing 100101, China)

Abstract: Beijing Daxing International Airport Express (Daxing Airport Express),which is a dedicated
rail transit line connecting the central city and Beijing Daxing International Airport, has ticket
system and fares that are different from those of other lines. It is inconvenient to transfer passengers
between this Airport Express and other lines with non-paid areas. Based on the layout of the transfer
station halls and existing transfer modes of Caoqiao Station (Caoqiao Zhan), a fast transfer scheme is
analyzed in terms of ticket gate settings, ticket types and the handling of exceptions, etc. This scheme
can serve as a reference for the subsequent construction and renovation of transfer stations of airport
express lines, or for transfers between lines with different ticket systems, so as to realize the integrated
development of rail transit.

Keywords: rail transit; airport express; ticket check; transfer
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Fig.l Schematic diagram of the transfer between Daxing Airport Express and

Beijing Subway Line 19 across the non-paid area at Caogiao Station
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Research on Special Control and Signal Aspect and
Indication Rules of Overseas Railway Signaling

Zhao Li

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

Abstract: Combining the basic theory of the United Kingdom(UK) railway signaling engineering
design and the basic knowledge of the United States(US) railway signaling, this paper introduces
related guidance documents of operating rules and signaling control principle adopted in overseas
railways, elaborates the unique control methods and the difference regarding to signal aspect and
indication rules in the UK and the US railways and puts forward suggestions for the implementation

of overseas railway signalling engineering. It is expected to provide some reference for equipment

development and engineering implementation of overseas projects.

Keywords: operating rules; control method; signal aspect and indicution rules
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2 BIMKRTEMNHESR

EANRBRHAERERERNTN, BEM
Mgt—, SENAR, J2E%EIZEMRNAES
FER—DEE LR, TR BB — Rk
AR (Railway Group Standard, RGS)
o, BEE B B AR E TR S R AT, IR RS A
BEEIEFARE (Technical Specification for
Interoperability, TSI) FHFZEMHIHIT, TTE TSI
HELE IS E N RAE RGS 42 K, #h4r3F5H
HIPATHIZE RN RGS # b BN Bk Tk bR
# (Railway Industry Standard, RIS), MisE[E
AT s, SRESE R S, TCIe SR A
77 NSEILEARBIA], X IEE AN A MR HE 2 [
ITIRHIG—HER, SBEENFNRRESZE
M, ASEHRE, SRS MRES, RFEk
B 7 ) L 2 (A — BRI 2 ) R R R] X IR Y
BEMNAES IR REARIEFE, B#i, KEb
73 FEE — PR R 23 T i 50 FH RS E R T
FHIR G EMNEHMFAE) (General Code of
Operating Rules, GCOR) fl (EERILIZE
MUY R RS HINFA) (Northeast Operating
Rules Advisory Committee Operating Rules,
NORAC Operating Rules), HH GCOR &H T%
VPG LRl DAPE I — kg, K2 8RBT 2
WLk, FEE/RAF (Conrail), EEEZRE
#wiznm (Amtrak) PAREEZRACERAY LA IEE)
FRILRELEE [ NORAC MINIFH, 1o, EH—
LRI AT, WAhiEE R T BREE A F] (Norfolk
Southern)., CSX#kE&Am]. HAITE N Fh o gk
¥\ (Illinois Central), KEILTEEE A
Al (Metro North). #% HikMNRiE R A A
(Florida East Coast) >R H C.HIFLNITF,

3 BINMKBRESERNER

S EE PRI SRR, % RERR
FHEITR 7 B, A T2 4 20 b A0 DX TR R O e/
PEHITE EX 0 B9 A, TR L ERIE S TR
oy s T X8R, 8 — XA 55 A RS SR &

PROJECTS ABROAD [ cArgil=]

o, SEEAYERDEFIXICN Location, EE Dy
i (Control Point), & Location 1 Control
Point #HilVE B/ NIRRT IR TR, FZERY R
RIEHE, RERIEHIRE ) MR A A =55 K]
R, WETENZ, BBOIREhORE, B
EEHP RS AR AR IR BN E SR, AN,
RETRBL THIEE. E5RRENHATEES
IOES 7 Sidiil e
3.1 EHEXRARRFHITH

FEARER UK R B 53 O 5 R AL oyl 2
B, 7% (Warning) #&. ZEHE/EL (Call-on)
BEEg BRI HAATE (Proceed on Sight
Aspect, POSA) #ig, DL L&ERhEEEs N H #5
5. BCERORIP XEBRAY, 21l T B A & O 2
B, TR T A, BB 2R
Xz (Full Overlap), fESFFNBRIGE RS X
B SHS, EFERERPXBEILESH, e
A M S I HE RS RIS ; Warning #ERS S FH T
G, Bl TR X BRI BRI, FCEZRRIA
FIXEE (Restricted Overlap), FRZFNRAHEIT
PRI RS R, B/ XS 5 Call-on #EE
TN EEHER R TR, HEFIHERR N TR 2R & 2%
IS SHINTE—XBEH, NRRIFIXEL ; %
B TR, FESTFRAFRE TR A ;
POSA #ts RN 5 ISR R VFH S 20
KTIR AR BERS, FRERIAEERS NIE 2 T AT R B 1 e
BUALE ARG E, mIHLCAA] RN 42 AT BT,
FUENR TSR, RNRERPXE,

fEBRR TR S, R X EBARE K E
R Wi EWRE, R IPXE (Full
Overlap). 4alEfRIFIXE (Reduced Overlap).
SRR X EE (Restricted Overlap) 3, i
—ERIABLE Full Overlap, %450 EIEH I ELE
FE(ESH1 180 m b, H{R4P XERI 2R AL B R
HITE R, % E Reduced Overlap, WHEITHK
TRAP X BN T AR (B SHULIRIEE R, 125
FEARATROE, A — R XERBOVR%, 5 Full
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Overlap 3¢ Reduced Overlap H:FF7E, NMHAY
BED, EENWERRRI TR T 255 RIEVE
M2, % E Restricted Overlap, W& 7 AR
P IX B B3 i 5 R P B s il RS R R
HE— 2 A E 1 XU,

YR X HPIREE AR, R X BRI
X MR X B (Preferred Overlap) FIRJi%
I X B (Swing Overlap) Wififl, IXFFRREIILR
X BN X B NIE ST R - GRS I E
[i52 Preferred Overlap, HEFIRERSET, Mg HB)
KR X B NRIE 2 B ATE LS RS, BUEM
SR X EL ; AR I EI/Z Swing Overlap, 7E
HEEHEY NS BIER, R YHS T IS0

VGBS BIFT R E BB, TR
g, TE LA N R e (R X B i B TE
@, DR TR E 2 M SEL 2 X R,

PR AR R A R T K, R
JiR B R ARSI 2 R B IAH2 1 X B RS S 115 TR FR Al
RANEHILTE, RIEEERC L, FIERNEELX
Bia, S8R ARHPAERRAT G, F2
2 FTE R B EE AN R MO 24 7 5%

3.2 EERANHITE

JEEEIEATIRA 4 M EEIZE TR RIS
il (Traffic Control, TC), #J7jWiafT (Current
of Traffic, COT). Zki&iZA= il (Track Warrant
Control, TWC) MIRHIHEIB T, I EHEERE
i@ (Direct Traffic Control, DTC), 4% D
#z1 (Form D Control System, DCS). #axfsiA
T PAZESS ),

ZimEHIE N EEES (CTC), HEE
HL NIRRT AEHIIIAE SHIFIES, PSBE T
M EEEREERL, FIZEME X RS S
BRIBIT, HIT IS T RIEYIEE IR XIS H A
ERFFFETTANEAT, FHEM X R EHE S HLH T
N, B R TR . SRR HIRAEY | 4%
A B IR SR A 21817, 1BEMA T
TAEERGXIN (Dark XIR), Lz —Rimid

TSN EAERPENTERENIaTT, WRE N A ER
R, IRHERE IS TR FAE AN A7 B X I
(Yard X380 s ABR 2 X PARRHIE 121 T,
DTC FiZ#s D #2515 TWC K8, 78 DTC XJ&, %k
BRIy 2 ZES X, VA SRS 2R ] DS
W THZE XA E R, A% D 4502 (NORAC HUIF=
filt) e, [AI3RSS A B3P DLIRAR A% D i
(EEZN VS EWNREE Sinilves =gl ke i A At
HEAAZENXIB1T, FENTAZERHIX IS, SE X
IAZNAZERX, BDIDXREEERE, XA
TeLOBE A, FEAF—MHZES XU HAMTES 2
AT IS R TAE N RRIBLARSS i, otk
WEZM G, P A L EEEBAIRS .

4 BINKRESETHER

41 REESET

SR AARIE B TR 7 81 0 O = R AT R,
bR R 7 N R P A FERR R = R e R
RN R bRUERI =R AIN Sk - 3 -
2L VU R Al gk - W - B8 - 41, SR
BEZN, =RrRpyhek - BN - B (P
EEHESH - 40 WRRFSINER - AGEEA -
BN - B (FHrEZESI) - 4.

S [E EATE SR RS S A& 1 AR,

xRl BIIESHIHNETRREX (EE)
Tab.l Signal aspect and indication of a color-light signal (the UK)

L% BRAHR B
LLAT *1 (Danger) 2%

! y . WEFFIEI1B1T : WRLE
ivd] 15 (Caution) VR L i 2
DS (Preliminary WEVFAIZEIE1T © IR—Z2
IREAT Caution) fEELEr s
M e Eys IR T R4
#EN  (Preliminary caution SAlE/RAE, HHEKHR
for a diverging route) #xEAFHIAIERS
25BN At
#¥HE R (Indication
WA of diverging route
ahead of next but one
signal)

534) i (Clear)

HEVFAIZEIBAT « IR— B
(ERSL RN

HEVFII )BT« IR— 2

fESHLERAVES
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42 EEESET

% EH S S VLG S Eonil B rT PAZr 9 ik p&
RAEERX, HEAES D RX O ARE#HE, H
ToHE & S, TiEZE XN EEHE . GCOR KA #
P RHE, NORAC RAREZENX T RHIE, M
BB BRI R R, Tonilse g RdEh
ARSI EERM ST, EEILKIZE
B, CSX/AFl. AMTRAK ~F NIBEE A
HERX, EEBRERKEESRE AR (UP) fMEE
HRWALTT ZRIET IR IE AR (BNSF) IS
fEhnsREEEE X, TEfE i /T HkEE A F (NORFOLK
SOUTHERN A FIEHIRE R,

MR EEXERGER, BRAFRPEIEE
TR RO LA TR 5 SLANER 2 Ff7,

R2 RAREFINEREZMIREE X (EEH)

Tab.2 Speed names and indications in speed signaling (the US)

R 44 i & L
#i# (Normal) HARIEZHURSE

ZPRIEE — AR 40 ~ 45 mph, HAI{EN
(Limited) 20 SiE &S & HE
':Pi% (Medium) %%g&;ﬁjéﬂgo mph, Hjﬁ{’ﬁﬂg 16 'F?'
Jron — &A@ 15 mph, WMAE[{EHRN 12 5
I (Slow) g b Rt 3
AR SR R S R, —

AT 15 ~ 20 mph

B, 22E&%E A TR A RPN E,
% H GCOR HYBREE 2~ /] AR AaE R E &
PHB YRR R 4R 2 BB R RN, A Y BR B N SR A
NORAC, EWR&AMAFRMANGES ZRHE, 55
HIWUIARTER, 2, SR, BoRarRmn e SR
ARHAR], ToRHE R AR A A AN 54,
RGN TR & S T B —E AR,

1EBEHZEXE, ESHIR S RAENIEIRT
HZE X H) S RER. HSVLEREMRAE XS5k
EREHEE, #38 (Approach) XM HEARAIEL;
(Caution), Wise#ir (Advance Approach) *¥
N AR T SE %% (Preliminary Caution), 40
£ 3 Flmo

PROJECTS ABROAD [ cArgil=]

x3 BIHAEREESNETREMREX (KE)
Tab.3 Names and indications of signal aspects in automatic block

sections (the US)

BRAR BREX
i (Clear)  WEVFHIZEIET
fijeiin (Advance WEVFHIZEIZTT, WERIENTE R
Approach) R4

HEVFOI B35 1T, WERIENTTR —
ik (Approach) ZREBHLAEELE, FHRLFRER
Medium Speed
ARISATIE (SO e oy eyt g X itk

and Proceed)

FRUA REEAR BoRati [ & A, SEEEA DT
EHERIL (Approach at Speed). JEIIEZ MM
YA TiE (Diverge to Clear), JEIIEZ MM (S
%= (Diverge to Stop). B &7 [A1FI DURE 2 TR
HOEMAE TR, BRHIEE SR, SR ERE,

5 IHXBIMESIIZLMAYLREIN

D) TRHIFRAGES, DA T2

FEHFAMER IS I E BAA AR, AU, TRESE
i, Z2fF. 4EBLEIPITEL, IZEMNE FR%, %
EEE S RGT HARRZ RS E B 115 5%
BEFK, FBARERBUICTERER P ®K,
ESREREENIIL, RAFR, @R &
AR R EAE & B R B R IRIZE T s T TR AR
e MRRT T AN LIRS E ST 5K,
FAZIBLA RERMIBCR L 2w dhFl s i 1E
A,

2) BEER VR

BN AR LR, thABRAELRKIER
SPASEONTRE, meESHE, SOREPTL
TEICNEZ, AR R AR AT 7E
KANZEMEBORER, RN EAHXE, E&d
PREER, s E RN BT FE o At A B T B
TR, EBNOTUREIHREREITZELIE, T
RSB AE P PR

3) MLES RS, RMCHIERIMR
UIES
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TR WM IS S SR &k, R EIE A Seit
FIRBRR SRR, JERSE BN IIMER R
GURIRTTR, LA RN 2 oo e BB B @ T
R, O E RS A B M SE A St

4) FEEENRIRESARERR, HESEPR
PRERR (L

W& E R R A R, TR SRR
gt (CTCS) BARWREEARREAMRTEE, RIS
CRgzsAn, G T HREREE R EE S, H
FEfES. BRBE, MZEIURHICERRIE, EINaEM
WHIAR GBS SREHIXEZREEOR, M2tz
EMUNAESCHIEIPRAREA ST, NBIR N R BT
B2, DAEN “fFEHA” SRR N AL, SRIFTF
5, ZHEEPARERSE, 1835 “EEHET EFRRER
TEIEAY,  RIDHIE E SRR TIERRIE, e (E S5
ARPRERZR, DR E & 2%,

5) IR (S SHEARANA 17

FEHEIMER S TR H B, M ANMETHEET
B A E A BRI T AR, MRS A Ia 8 LA 152
ARERMDIENR,  [EH NN L — NI AR
HEREMAA D Z V-6, NNEBINTEN G

g =I5 T,
6 ZHRiE

FEINAE SHI G R ERRZEREOR, EiRIh
W HBEALHGE TR G s, mEaE R RKa vy
RIEHET, FEEFEREMBINEGK TR, H
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SE
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Research on Signal Power Supply System for Hungary-Serbia Railway

Liu Jialiang
(China Railway Design Corporation, Tianjin 300308, China)

Abstract: The Hungary-Serbia railway is the first high-speed railway led by China in Europe, and the
first high-speed electrified railway in Serbia with a speed of 200 km/h. The requirements for power
supply systems and UPS schemes of the signaling equipment are quite different from those in China.
According to the local requirements of the Serbia section of the railway, this paper puts forward
a technical scheme for the signal power supply system, and studies the adaptability of domestic
equipment and technical scheme for meeting the technical requirements specified in local regulations
and specifications. This research will provide guidance and experience for Chinese railway equipment
"going out " and re-innovation.

Keywords: power supply for signal system; UPS; Serbia section of Hungary-Serbia railway

R FEEEE R A T A Sk S EIRAI N SMEH LU RREDHE 2K 184 km, Zig iR
BIH, BREZR “—i—K" BTSSR T & 200 km/h, e /R AEZ RIRIZANS
2, Hrp, ZE/RYET RS B B VURS SIS R MM BB E AR K, ARZRAH T ETCS-2 4414#%

A4t M Indusi 1-60 HANMEERS., SHTFERIA
ERELIE - 20220028 SEIEL - 2025055 % (CBD. WEEEHRY (CTC), 255
ESWE : + H455%3% 3 & A A 8 A X R M A B (CSM), BZMERG. RGP E R
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AN HEMRESRGTIRTTR, HMERE
RETTHNEIERE (B UPS fIE ) 1A 0iE
R R FTEEATISE, RN Z8/R 4E N0 R FH I TR
PR TS,

1 BRAETERES SRR EEE:

11 SHEALZER

FEIRYENL R 5 R A EHE ETCS-2 SR G
HaM#% Indusi I-60 Rt BBIRSE. HHIRS.
CTC R4t [FESHEPWNAS, EXZMERG. B
RIEMARG T, Fuli MBI E 2 7 TR
B, SEB Rl R A [X [F] P ZE

LR FIFRYURBIRSIGH 7RG AL
PRI R AR TTER S, SR H TP T BT B R Pl
BE5RE. BIMRGH 3 MEHOHK, 2Rl hZE
2. BHREMMTER, B ZEREZERYE B
K&, AR RE &R Em S AT
BXREIMESREREIRERFR, 2REHRITH,
HIEIL AT EAR DA RS2 R K A 2

A 2 T ERB 5 T3 R, IR X R %
B HAEHARAE] “aaEhl”, NHZEESHL i
B, Indusi NESFEHSFESREETESH], FHX
HITARRERE, HAUEHIAE IR E A B BER,
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Fig.1 Schematic diagram of the structure of the trackside signaling system
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Fig.2 Station signal power supply system
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