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Study on Association between Railway Station Name and Signaling
Equipment Data

Liu Lei, Xu Xiaoning, Li Hui, Yi Haiwang, Sun Di

(China Academy of Railway Sciences Co., Ltd., Beijing 100081, China)

Abstract: The railway station name is directly associated with the data and software of the signaling
equipment. To reduce the impacts of station name change on the data and software of signaling equipment,
this paper analyzes the use of station names in the LKJ, centralized traffic control, Chinese Train Control
System, computer based interlocking and other railway signaling equipment. It focuses on data and software
changes of the above railway signaling equipment cased by the station name changes and the change
processes, and puts forward optimization suggestions based on the technical characteristics of various
signaling equipment, which can provide reference for subsequent improvements through the disassociation
of data and software of signaling equipment with station name.

Keywords: station name; signaling equipment; station name change
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Study on Monitoring Technology for Switching Resistance of
Railway Turnout

Liu Zhenhua'?

(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 turnout switching resistance is the most direct indicator of the turnout working state. It is also
an important test item for railway integrated commissioning and testing, and an important item for the on-site
operation and maintenance of turnout switching equipment. The turnout switching resistance shall meet the
indicator requirements, and an increase in the turnout switching resistance will increase the load of the switch
machine and lead to motor idling and turnout switching failure in serious cases. This paper introduces the
meaning and composition of the turnout switching resistance, discusses the online monitoring technology for
the turnout switching resistance, and proposes solutions to practical problems, which has positive significance
for the development of intelligent operation and maintenance of the turnout switching system.

Keywords: railway turnout; switching resistance; online monitoring technology
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Analysis and Study on Intelligent " Yellow Flashing Yellow' Lighting
Device

Chen Xinmei

(Hefei Signaling & Communication Depot, China Railway Shanghai Group Co., Ltd., Hefei 230011, China)

Abstract: This paper introduces the working principle of the "yellow flashing yellow" (USU) circuit,
and analyzes the inherent problems of the circuit based on practical application situation and circuit
parameter calculation. In view of the inherent problems of the current USU circuit, an intelligent
yellow flashing yellow lighting device with redundancy is designed to improve the reliability of the

circuit and the convenience of on-site maintenance.

Keywords: intelligence; yellow flashing yellow circuit; lighting device
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Integrated Design of Interlocking Simulation and Field Control in
Teaching and Training Base

Liang Xiaobo
(Design & Research Institute, China Railway Electrification Bureau (Group) Co., Ltd., Beijing 100166, China)

Abstract: This paper carries out requirements analysis of the interlocking system in the teaching and
training base of a university, and focuses on the application characteristics of such scenarios as its daily
teaching and practical training, qualification examination for railway locomotive driver and occupational
skill appraisal for signaling professional. The computer based interlocking system is used to drive the
switching relay interface, and the integrated design of the interlocking operation indication and control
circuit is adopted to implement the two control modes of the interlocking system, i.e., "simulated control
and field control", and achieve the one-key switching between the two control modes.

Keywords: interlocking system in teaching and training base; simulated control; field control;

integrated design
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Discussion on Test Scheme for Train Integrity Functions in
New Train Control System

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

Abstract: This paper analyzes the operation scenarios of train integrity related functions at the system
level, utilizes the sequence diagram and flow chart to model the information interaction and processing
logic among onboard equipment, EOT equipment and wayside equipment, and designs the test cases
for the normal scenario, the fault scenario with a single vehicle in operation and the fault scenario
with two trains in tracking state. The functions related to train integrity and the feasibility of test cases
are verified through a laboratory half-physical simulation test platform. The proposed design method
for test cases has important reference significance for the formulation of the test scheme for the train
integrity related functions in the new train control system.

Keywords: new train control system; train integrity; fault scenario; test case
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Exploration on Key Technologies of Wireless Timeout Analysis of
CTCS-3 Train Control System

Li Baojun
(China Railway Harbin Group Co., Ltd., Harbin 150006, China)

Abstract: This paper describes the core functions of CTCS-3 train control system in terms of wireless
timeout analysis and the corresponding implementation technologies. It studies the method to reduce the
repetitive work in manual analysis and improve the accuracy of automatic analysis in wireless timeout
analysis. Moreover, it analyzes the quality trend of GSM-R network and CTCS-3 train control equipment to
help maintenance personnel in the early identification of hidden troubles.

Keywords: CTCS-3 train control system; wireless timeout analysis; technical research and exploration
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Abstract: Focusing on the core requirements of railway safety precaution, this paper designs an
integrated information service system for perimeter protection along high-speed railways based on
space-air-ground integrated monitoring, including four key control scenarios and five perception
means, and conducts application demonstration and analysis of the four scenarios. The proposed
system can ensure the safety of stations and high-speed railway lines, and achieve all-weather,
intelligent, visualized, automatic and three-dimensional early warning of high-speed railways. It can

also improve the technical capability of security management and safety prevention and control along

WFSEER : 2022-07-20 ; {E[EIHER : 2023-03-15
BELUA : BR T LALLM A (2018YFC0824202)
B—1EE 2 (1989—), F, HAIANF, Mt, T2HRFTE : RIS LHRZMEA, #84 : wangliang_fighting@163.com,

32 PRERIBEES TRAR(RSCE) 202345H, $20&5 5]



high-speed railway lines.

TECHNOLOGICAL INNOVATION ARG

Keywords: high-speed railway; space-air-ground integration; perimeter protection; application

demonstration

BEE mE kB R R e, BRBRIR R R Piix
TR HRBAE, BRIE A a2 4t T im B
BRI B2 RO, FERNTFER—
FERTRIN AR, BARIRAIERRAL, R IE FE
ZNAR AL B RCRAK, 38 TR A ] S5 577 70 Jak P )
SRR A Y, ARSCRAIBN, KBRS
i, RE S — S EEOR, 8T &0 A o
T, Te AL, I P Ik 0 S8 B 0 = BRORT J SR DX 3
T2 AE, TCAMENIEN, RAGERME. Bin
BRI S IRA. I3 BARIRGN, TR E 3,
JE FLRVE RE AT ROV SRR, TR Z 2B
VO TER S, B T AT “RESH— R
WA B FBHTE R GE, SR vk S [X Jel 4 R
R, AL, BSMERSI AR T,

1 BY®AKBAREESERRSAZAILIT

BT “RKeH— Kb FEI B ITLE R
AR ERSRZAMKIT T REBREG. LAV
%, JEHEMITFRL, DA 4G/5G M4 NEHER, BLA
R EIRAL e RENES. AR EIRARIEAE
ML F B, N EIRERARER. NR%E
JRURS: B RE A e 458, 7E JB LRI YU 2 RE o3 55 T A
RIR SR T, KB ERARN R RE. B
WRIRAI S EREE. FRES TS TE, FNSGESHES
AR, NGRS E AR At 05, K554
1B, SAHIREEGLOE S E, F—NERES
FRBREEMN, RIFEIRLNZ 2,

1.1 RALZEN

PRI RV A B B IR SS R AL HEHE
N “13457, Bl “1NRS, 3AEIAGR 4 K58
BiE, 5 MEBAHITFEY, SUAZWE 1 iR, H
HOUINRR BRI A R YisE &5 B RS
KRG ; “3REEEAD S H AR GE IR B B kA
R ZUREE R SR E AR R & BB AR AR JE BB

0.2 TR A RE AT B A ; “4 RE R
WERE BARRA S o E R R, ARATRER
a, BBEREI T ERY R R TIZERE
Mg “5 MUBHITE” GiE T2, W
W, BRFIR, RS K GNSS B, FR
G ER HIBHIE. ERE. BUER. XHE2E
FIRFH o

JERENE « AR IS 2, FE et o th
RIS A, X EEIR g Tah A, AT
BE B ZE TN, SRS BE R

L2 B 4G/5G MK A NERNIRES
FEHTHR AEER (L I

BAEZE - BT L EEBRK, KLFiRs), BREFIR
DA R 25 M 0 28 = 5 A v A T 4 ] S L Rt 90
R & iR, HiEd WEB RS T, HEH
YER

XHEE s ET B REIRAIE BT, £
VEEE 73 B SR B AR il & RSB & R BT 2 R
TN RE 3T M PR AR AR 3 AMSAL S B4 T T
FOAbE, @ EER I TRIEERRA, AR IR SR
FOTEELE

NHE : BT 2yaiiE RBHEEAN. O
57%, EiECESFRESERSEI 2GRN, I
Wit G — A LMERG A EH, AR TS
— B A KT IR TR SS o
12 ZGAMR

BT REE BN S EIR LB R s a5 B R
SRGHETRRE, RMEFEEA. 5%,
TRIEAL B DN ARG E SR, BARTHREM T,

1) @il - %% GIS HiEThEE, LUBRE
GHIKE, SRR LREERNSREY
1%, STNEREREFSERGHUIIRE, DA =[]
IHT, NIRRT R R R S

2) WA - LA RIS RN g — %
ANSEE, GHFEWMEIRTEIE, IR pE

No.5 E B, &M, MNRL, R B, T, #RK, X g BRI R AR g RN ARGE

33



EARBF

ECHNOLOGICAL INNOVATION

TR

-

HSEN

JE S 2 PRI BE 3T e T AR
BB B FUOEFRCNN H AR 8RB R R

—
Evipi

i3RI
R

S REAR B DR E bRl 5 SR

HEE R
N _

Bl ETREGERHNEHRALARNESAERRSASREN

Fig.l Structure of integrated information service system for perimeter protection along high-speed railways based on space-based information

T, PR E A R RIS E,

3) M SHE - EF A E RO RE TS
PRE A A FARM R REA T IE, HAR U
SRR BReMTHORER b, SEHDN R R RIE,
H R ANRIEMNIE, BirRETINE, HE
MHTTT FAER G HERT R 25 2R E(F B

4) HEIFELE  FHBEERRAXRF T, &R
RINTER, RSN MMEE RGN, I
A I T TR AR DX H PR TIZ AR R I, &
AR RE N EE A RE DA L B
S HIRER G VAR EE AR, FFRTE
SN R R ZIRIAC B R, RN AR &R ORIy e

MESRPTAEER, B-NETERBRARIICR ;
KRIPALE KRR EE RS E IR EL B R
I, B RARIE T BB EEIF, RIEBRRS I
2R o

5 RAEH  ARFRMA S ERIIEE,
FROUFHSHIHER, AAEEER RIAT
B, NREH, ZeRIEREDE, ANCA
A RAFHIY R,
1.3 BEER

D HERERBIE R

H bR IR SRA B T otk ) FRCNN 5
PR RIS B 2R SR AT (S

34

PRERIE(E (S TRBOR(RSCE)  20234E5H



KIS SRS B AR i DA R ATHH A 1 A1
NEAES, BB FRCNN 5047, 51T
BARREMER (FE, FRL, fit) fEREAR
BEUMTAERE (AR, A,

RIEER DS RITE B AR BRI L,
XHE AR T LN AL, 2R E, %
R, N RRTHERRISE] 95%.

2) ZPREER BRI B brEl & IR

2 PR 7 B R R E AR & B R DR
SRR EA, KN TEAN R & AL+
TR B IERL A R0 B SR B AR T, BT
XHEE T PY R R R P 2 B X IR ) 2 IR, e O
YRR IR E SR (X, i g — 2R
FEATZ JFAEA Bl & BRI T A AR5, 42
gt te, MATDERGHALIEG, AN
ISR TR T 12%.

TECHNOLOGICAL INNOVATION ARG

BB DR R RS, NRENZ
TFREIEEATRES TR, BRASCRERE & P2
M2 IeER G, TR E G, o
IMZLINE BEREERE e fiE, ZHEEH
Rl e EPRREIR T 10%,

3) JEIF B PRI RE 7 A S P A R

JEI RO 2 PRI RE A B R A R T
T PRI A [ R B R AR R R B e A 75,
o TEE R ERL S5 RR AT RE A TIIRAL FEA
USRI R 7, A FRCNN B HARE REIR
AR, DAOUR HAREL S BIREASCIDN AR
. NRFRERABRRGL 287 0, giaE R
HRANMEIRARFLR AR, SR ARG IRE
NIANEEE, AL RERE S0 2 IR RE i M Tt
TR, SCHIRREITE, FARUIISERER, BRET
SEEER, BTN 2 B

i, S, 24 BREZFER

A PN PN IRENRATACE
{}%%&i
T T T T T T T T T T T T T T T T T T T T T T iz mmmmmmm e m =0 )
oo , Band [ ErswEwW | |
| ! | EJ=¢. A 1
| | [ RTE GRS ) [y || Belie | | HRBIESHIEE |
T EmmEE L | mnpicwsEg |
i — | || LU ¥
[ HER RS ‘ TR L ! ¥
:J bt Pl || wEEERER |
NG ! — ; |
B e 2 N

_____________________________

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

E2 EF@ESE—HNAEARY

SEEREN TS MER DR RIEZ

Fig.2 Process of intelligent analysis and early warning modeling for
perimeter protection based on communication-navigation-remote sensing integration

BRI ARSI 7R K= L,
EER AR Z BRI T SEIN A BE, B RE A S
W, 2IRRBIUE, ZEALRAIZEM, A
RIKFEN 95%, FHAMEAAR, ERERAR, H
PR E AT TS,

2 NATRERAH
V% R PN P S B R A — S Bk ks, A

LR, BBER MREZY, HARIRILXEER
B IRRH 25%0 BT RBE, B RBOE RS BE KK
46 km, 2YATERNSBLIIERIREE, TEHXER
AR, P, E, BEREFIRTHEER
Ko AR RGERIRA ARSI B P B
BAAPTEN I RIGRSE, 4ia AR H—A L
REGEZ 2 HIRPAISTRELE A, SBIPEmk
R B A A BVE B At e A AN PR B

No.5 E B, &M, MNRL, R B, T, #RK, X g BRI R AR g RN ARGE

35



BB H

ECHNOLOGICAL INNOVATION

2.1 REDEIMRBIS RN

rzh B FRIRAIS 70 A B B 6 X IR A AT
ERME, BT, DUER SN BT,
X EAR A BRI R EY) (nE . PR, EIEE
) ARIBAE RIS MRS, HEATERE, ik
itz REFHELICE IR ES 5 T AC B
FIEREIRN, I AR RIRIIMETPUA, ansEe
BREZW, 1L N, ST DOREISRHIETAE, AR
A RE MY E SR, MUAE T5F, SEELmE
BRSEIN S, IRFHRA B IE AR TN
HEAT PUE MU H Y,

DAgBOEE N, TR H AR IR S 704
SN, MR P A Bk A R B 7 ] ST 3 Y S
VAT, EECEE 3 SRR YO IEIE N A AR
R MR + BB TR 775,
T 4G/5G TS L ik XIR T, T AT
MR G GRS EBIREE G 70, NEIERARITHN
HATIRE. REIIZLIRED, &3 1 Bkt
ARGUR IR ERERIT N EAR, HABIRTEEA R
TEZECHI RGN, M= RN TR LR,

22 BAREEHRNA

J] SRR I R oy LA i B R TR = T AR
Pl THEHLGE AL, Jom iR 55 s K i & B
RO TRIARITEE ", REREHARZ, SCRIRIMAH

SIS, TR SR RIRETIRAIRIA,
POESERGRI, AL P, ICRE2ERE, Kig
BERIRE R, RO ANTITHFE, RN RERIIET
FGIETT UL,

DAk DXk 51, 34T A R RIS = N,
T BRI £ R X T 32 O e A AR A
R, SR, MIZFCRM U REIE + BhE
ARG 77, EMAMERNEFRIRBI, &
FANRIE, HEHRANRARNIE X BbR AT
NPE, RGN SLRRE DL, TR 5 DX 4210 T
MAEE 2 GEFEX, WREAREAN, %
BATRE N RESEERIR, & MR E,

2.3 BEGERIINIRNA
B E AT 8B 73 2 i T HLER A B TR 5 ST

RHEEE GPU BRI FRHARIT & HH — A REAL
W ARG, BA KK ERXNR S R Ex
AURINEE ), TEEMSEREL, REEIIRS .
B REMI TR A SE L ko

DM X 0 B T B RE AT st
I BRTE SR X T Y dIE T e A AR
IRIEILA SRR GO, b7 53R F R REAT 12 B AR LAY
7R, BE1E AT RRBIRGIL, R
NXIKATREN IOV, AT S MSARFREIT N,
AIEATAT OO, RS, SCIT I,
24 BFIAMREENmRNA

IR AL =} b 1 58 2R 5 v R 7 LR R R
SREEIEIR, MEERETE, MUHAAXAY
AR AT SEIN AL MR AN 2R 704, R AEEE 77 K
Han TmEE B L, %A, KNEEFRN AT
A E AR

DALLAA T35 X O I T 2 T AL SF RO AL T
SN, TR L LRI 5 X I 3 R YL 32
BRI, RN R R, R eR T
LAY ERE GNSS Jb=FiaMik s ry s =, @i
WIDEES, HESAEKEMEEME, SN
HATRAZ ML AT, RGBSR, 1E
LiAIYRX, #5818 GNSS &, WHEEEIMR
NINTE, MR HEERE,
25 REDHM

PRt — AR, Ed R
REDMT S TERA!, XIRAANRAR, EWFEA
Hbr, HATERRBIS SR, HEDH 5ME, A
REESLE, HaCANRE1—RMEREHEZ
R SEELE V&, @ 4 RER RN
TNVENLH,  SEEL T PG Rl AR A B S T o
Mr M BRI PR B, JFiEId —4F DA_ETE YR s Bk
REEBLRYEN L, TR T R e s 4 O BRi A
FBHERIBIARIRIRTT R,

3 £RiIE

ASOBEETBOHE) FRCNN BARIFRI, 275
BAE BRI B ARRE & 8 P VE R RE o i 5 T &
FREADIF, PPN MR, BT

36

BREIEEE 5 TRBIR(RSCE)  202345H



—ERATREM— A MEGHRATRIERSE, %
IR ZE 0l R BB T R IXAT N, Sl F B S
B, M2 REHRETEREM S, ik,
BRI EEN], SBlmBke Rk, Baefk, Af
M, Bafb, ARHE, ENERXIBEN 7 E
;s (VG N 7S AN 7R [ 5 Y RIS = BN
ZEPERAKF [N, fERERERA R
PAYE TAE, FEARARERARBIZGTIV = 5k DA fR B
ANRBERAE 7 e, EEENAIRZ2RREFFE
HRFEE TR A EZ AR,

SE Xk

[1] ARE . KTk T EMR 5B AR 653

BAREiEA% [T]. k@445, 2019, 55
(4): 52-55.
Zhou Jialiang. Railway Perimeter Monitoring
System Based on Optical Fiber Vibration Sensor
and Video Analysis Technology[J]. Railway
Signalling & Communication, 2019, 55(4): 52-55.

[2] == L. BRI FANIZIRE R G R4

AR AEA [T]. kB @AZ14E 5, 2017, 53
(7):53-55, 85.
Li Yifan. Study and Application of Key Technologies
of Perimeter Intrusion Alarming System for
High-Speed Railway[J]. Railway Signalling &
Communication, 2017, 53(7): 53-55, 85.

[3] BFH %, HEH, BAM, F. KT MLF-FRCNN
0 Zik 5| F AL BARMBAFR [1]. i+ FmE
$F 142, 2020, 48 (10): 2499-2504, 2525.
Cui Xiaoyang, Lin Jianhui, Chen Chunjun, et al.
Research on Locator Detection Technology of High
Speed Train Based on MLF-FRCNNJJ]. Computer &
Digital Engineering, 2020, 48(10): 2499-2504, 2525.

(4] 123, $ R3E, %), F. ATHRAFIN
WK B ik sk B B AR AL IR A R M AR
[J]. ski#Em 525, 2022, 44 (5): 64-72.
Fu Huijin, Shi Tianyun, Wang Rui, et al. Research

on Construction of Intelligent Image Recognition

(5

(6

[a—

]

—

TECHNOLOGICAL INNOVATION ARG

System for BeijingZhangjiakou High Speed Railway
Perimeter Based on Deep Learning[J]. Railway
Transport and Economy, 2022, 44(5): 64-72.

AR, FRE, EEW, F.ATRAF
BARIE R B A R [T). kT HALE A,
2020, 29 (9): 12-15.

Cai Mengyu, Guo Xu, Wang Haofan, et al. Aided
Inspection System of Railway Based on Deep
Learning[J]. Railway Computer Application, 2020,
29(9): 12-15.

I75% NE, FF, F.ARFKETLSE
KT G HOTAXBEEAR [T]. $R3%F HAAE
R, 2021, 30 (7): 61-65.

Wang Wangqi, Liu Jun, Li Ping, et al. Design and
Key Technologies of Operation Safety Big Data
Platform for Beijing-Zhangjiakou High-Speed
Railway[J]. Railway Computer Application, 2021,
30(7): 61-65.

HER, R8, ZAHAR. KBRZLEMEZ4%
a9t A e (1], Skt BAUE A, 1997, 6
(2): 13-15.

Wei Jianmin, Zhao Xu, Lv Weimin.Design and
Implementation for Railway Early Warning
System[J]. Railway Computer Application, 1997,
6(2): 13-15.

(8] MG . SkI&MBLP A HH7 77 AR [T]. 4%

WAEAUZ A, 2017, 26 (7): 11-14.

Sun Peng. Application Analysis Method of
Rilway Internet of Things[J]. Railway Computer
Application, 2017, 26(7): 11-14.

[9] 2400k . A7 SR H A R 4K 58 A T b o 44

RARG [T]. k33t BpuL A, 2019, 28 (1):
43-46.

Li Jinbo. Intelligent Technology Applied to
Perimeter Security of High Speed Railway[J].
Railway Computer Application, 2019, 28(1): 43-46.

[10] Ren Shaoqing, He Kaiming, Girshick R, et al.

Faster R-CNN: Towards Real-Time Object
Detection with Region Proposal Networks[J].

No.5 E B, &M, MNRL, R B, T, #RK, X g BRI R AR g RN ARGE

37



BB H

ECHNOLOGICAL INNOVATION

IEEE Transactions on Pattern Analysis and 559-569.

Machine Intelligence, 2017, 39(6): 1137-1149. Zhang Liangpei, Huang Xin. Advanced
[11] 3=, FHhA, AT K, F. o5 A0THE Processing Techniques for Remotely Sensed

RBBARZHENRAZT 8 E B AR5 [J]. & Imagery[J]. Journal of Remote Sensing, 2009,

W, TA2, 2014, 41 (1): 36-41. 13(4): 559-5609.

Yu Xiaomang, Luo Guangming, Zhu Zhenmin, [13] 248, RE . A F WebGIS #9& BB IEIIFEL

et al. The Multi Target Recognition of Intrusion AEGIKXTEEI[I]. bFEaL, 2008

Signal of Perimeter Security with Distributed (4): 60-63.

Fiber-Optic Sensor[J]. Opto-Electronic Li Juan, Zhao Jun. Design and Implementation

Engineering, 2014, 41(1): 36-41. of Publication System for Remote Sensing Image
[12] 3RR¥, H07. BABRE LLERRGAR Based on WebGIS[J]. Beijing Surveying and

SR (EL) [T]. #ERRFR, 2009, 13 (4): Mapping, 2008(4): 60-63.

* % 3k ok %k x ok k k % *x 3k k % *x *x k *k % *x 3k *k % *x % 3k *k % *x 3k 3k % % % *k * % *x k% 3k % *x % * k* % x

EIMZR
VICHEX SEIENR X FEF I EERESRSEDITBHF UV

BREENEMM T HET 2R RS (FIRERE S ) BRERGEEN M SHEERN S MNXEBEAS 2—
WAGH A 53 MK, EIEHESERTER, FREl. M. B, mA, UAREDH. tHHE, FEEER
EE, EE, KE, FEE, EF 9 MERA, EIEhEEE, RERMDAR SR BEAMIX A, RS
VYA AR ST I 1S AT 8 2 RBRIS L XIS 7575, MR ARHIX BRIz S5 mT R,
DI TTIRAMS LRI — Rl B S5 T TR N RIS TSP R A

Rl TEBRS ER R F SR T2 ETia%2E (Promoting a shift towards sustainable freight
transport in the Asia-Pacific region ) THASRF R, WARGEHRHL T~k TR B AN @0 X I 2
W ERAERREIKF B BbR B a R RGP AL USRI RE ) R RIE fR I &, XI5 A TR R E A
WTEFHTIINER, BEERRIKFIEE SR HRGESE TR ). ARESHIXIRES WA BRI T,

AR — TN PR B B A T R DM SR, TR e Bk IS 34 ), G D9 R A RS 34T
BT,

*REEY, WE ST A SRHIHREATHTLE,

* i NG E R A AR E R A SR, (XL E SR SRR B R T B8 T RS

UIC 5 REH SRR TRV G2, UICERNMAT ATHA

* BB R BRI AT AR

*NRZAE 2 UIC BXEREI IR,  BITEANTRIE RE At S XN R B L R AT TR S RE R

* PR IB SRR —UIC FIAKE S shilE RS (FRMCS) ;

*RAHNEE N ZIZE

UIC 2 T AR NESSBEZE X, SVCERIFEETETEIS RGPV, KRl 21E T af A\ LR REdU
AUk, [, B btmimg ik, BIarRmA, BdapE. Hill. WA / se s,

(R eRBEE TR R ERA RS  EAF&F A @ https: //uic. org/com  2023-04-12)

- BRI (5 TREAR(RSCE) 2023465



TECHNOLOGICAL INNOVATION ARG

DOI: 10.3969/j.issn.1673-4440.2023.05.008

BRI S ST RS R S BRI

H A
(T LBABAETARI R EBARAS, LT

HE : MR EEMPMIE FANTRT T MEZ2IR, FLE640E (RBRBERN%E L

100070)

AMARER B Ay OB Z%) (Q/CR 783.4-2021) TR £ %ty W 250 At 47
R Fa M, BB AN A 4% W &0 154 R #L, 18 i aH 4k A 2 AR 2 % R 45 A

FIRWRR, ALBIIR LGN &R P42 £ KAEA.
KEIF M4 MMM IE ; kR

FEDES 1 U285 XHETEDD @ A XERHS : 1673-4440(2023)05-0039-05
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Abstract: This paper mainly introduces the background information and cybersecurity status of the
railway integrated video monitoring system, studies and analyzes the cybersecurity arrangements
of such video system with reference with Technical Requirements for Cybersecurity of Railway
Communication Part 4: Integrated Video Monitoring System (Q/CR 783.4-2021), and gives
suggestions on the cybersecurity model of such video system. This research on the cybersecurity
construction of the railway integrated video monitoring system can bring about more effective
protection for the cybersecurity of such video system in the future.
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Research on Shunting Planning System for Railway Passenger Station

ChenYi

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

Abstract: By analyzing shortcomings of the current inventory carriage management and shunting

planning system for railway passenger stations, and utilizing advantages of the shunting planning

system for freight marshalling yards, this paper puts forward a time slice-based optimization method

for inventory carriage calculation, providing details from the aspects of acquisition of planned

inventory carriages and calculation of inventory carriages on the arrival and departure track. It also

introduces a control method for shunting plan execution sequence, solving the problem of overlapping

operation under the collaborative operation mode of multiple shunting locomotives. The shunting

plan management system designed and developed with the above methods has been implemented

in Shenyang North Railway Station, which meets the requirements of the station on the intelligent

management of vehicles, and improves the efficiency and quality of shunting planning under the

collaborative operation mode of multiple shunting locomotives.

Keywords: railway passenger station; inventory carriage; shunting plan
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Optimization of Intelligent Detection Technology for
Train Operation and Freight Train Loading States

Gu Wen
(Wuhan Branch, China Railway Major Bridge Reconnaissance & Design Institute Co., Ltd., Wuhan 430074, China)

Abstract: The proposed technical optimization is used to solve such problems as "uncertainty", "high
intensity" and "low efficiency" in the traditional operation mode of the current station train receiving
and departure operations and railway cargo inspection operations relying on manual whole-process
monitoring and subjective judgment. The various collected data at the detection points are effectively
integrated, such technologies as intelligent image recognition, speech recognition, thermal imaging,
machine learning algorithm and system integration are comprehensively utilized, and the train
operation and freight train loading states are intelligently detected in the multiple-direction, multiple-
angle and multiple-type manner, to achieve the automatic recognition and labeling of and voice
alarming for various abnormal train states. This study has great significance for the comprehensive
improvement of the quality and efficiency of train receiving and departure operations and freight
inspection operation, and also the guarantee of the safety of railway transportation.

Keywords: intelligent detection; intelligent algorithm of image processing; speech recognition;

automatic labeling of abnormal state; speech alarming
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Research on Multiple Matching Technology for Train-ship Cross
Docking Information in Railway-water Intermodal Transport

Gong Xue

(Wuhan Branch, China Railway Major Bridge Reconnaissance & Design Institute Co., Ltd., Wuhan 430074, China)

Abstract: Building on the information platform for railway-water intermodal transport and relying
on the port railway project of Baiyang Port, this paper studies the multiple matching technology for
train-ship cross docking information. It solves the information mismatch problems in train-ship cross
docking operations from two aspects, i.e. double matching of traffic volume and time information and
fuzzy matching of time information, to achieves the seamless connection between railway and water
transport and improve the transport performance.

Keywords: railway-water intermodal transport; train-ship cross docking; information matching
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Discussion on Energy Saving Measurement of Urban Rail Transit Trains

Xiao Meng, Guo Jia

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

Abstract: Energy saving measures of the signaling system for urban rail transit center around train
control, and mainly include single train related energy saving, train diagram related energy saving,
and collaborative energy saving. If the effect evaluation of energy-saving measures is only based on
statistics, the corresponding relationships cannot be properly shown. This paper proposes an energy-
saving measurement method with predictive ability, which can determine corresponding relationships
between energy-saving measures and effects and provide effective support for intelligent algorithms in
the reference calculation of energy-saving effects.

Keywords: urban rail transit; single train related energy saving; train diagram related energy saving;
collaborative energy saving
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NRFR, BHERSIGE, FI4a1TIX R AR R %
BN REREANRT], FHEXREFRENNE, SN
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Tab.1 Train operation and energy consumption of section AB/section BC

AB & AB BRAER  AB Bsi®  AB BXREFE / BC B BC Bimi#  BC Bjli#t  BC BRREFE/
BT K Il B i 1] B2 (kW - h) BT fisf TR B i} 1] B¢ (kW - h)
80 30 50 33.12 100 30 70 40.89
81 30 52 33.01 101 30 72 40.72
82 29 53 32.90 102 29 73 40.51
83 29 54 32.76 103 29 74 40.40
84 28 56 32.65 104 28 76 40.28
85 28 57 32.51 105 28 77 40.16
86 27 59 32.34 106 27 79 40.04
87 27 60 32.17 107 27 80 39.92
88 27 61 32.00 108 27 81 39.79
89 26 63 31.83 109 26 83 39.66
90 26 64 31.67 110 26 84 39.51
91 26 66 31.50 111 26 86 39.36
92 26 67 31.33 112 26 87 39.20
93 25 69 31.14 113 25 89 39.04
94 25 70 31.00 114 25 90 38.88
95 25 71 30.81 115 25 91 38.61
96 25 72 30.59 116 25 92 38.44
97 24 74 30.37 117 24 94 38.27
98 24 75 30.15 118 24 95 38.09
99 24 76 29.93 119 24 96 37.91
100 24 77 29.70 120 24 97 37.73

AR EE X R, %R G REK
10%, Z=5|REREIR/DZ) 1.3% $(E, SRIBERE,
& 2 For.

R2 ABER/BCEIBHEMBIER

Tab.2 Corrected values of full load ratio of section AB/

FER /9%

section BC (with percentage marks omitted)

XA 1/8  2/9 3/10 4/11 5/12 6/13 7/14

WER 0 10 20 30 40 50 60
fBIEZE 922 93.5 948 96.1 97.4 98.7 100
WER 70 80 90 100 110 120 130
BIE% 101.3 102.6 103.9 105.2 106.5 107.8 109.1

FEREEIRABIA, N XBA 8%, K%
SRR, SIFREFEI RS, FiEFE 3 DT
DUBTT, TZIRER 0%, 70 AR AR RSS
AB 5 BC & LITHIREREG UL, 43R 3 .

BGE RN +5% AT IE, REEAIFRATZ
337 4 RE R ME T 709 115 P

I IR N EL, CB 5 BA BREMAIE,
N ZI3R BNk 4 Fioro

{BRIZ LI 1 2R3 70%, 2 FER 50%,
C. B, AUNEFIIER, LNELTTN SN, He2
FEIT C Uil 1 R 2HRIE A v B I E &,
TR 140K 5 Fro

ENRPETTRERNS, EEAN T, HIESREH
% 15, TRH& 240K 6 Fr.

T CB B2 R HA, REEHKES 1 Fiilah
RER 1, RIARESRNE, RN 3 WK 7 AR,

FEM AR BINERI A RE, £ EHAMY%E
N7 BE SR R [R] N AT DAIR B8 22 0 T N SR, 2
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59



AR
RBAN RAIL TRANSIT

&3 ABER/BCERMNEESIEIEE

Tab.3 Measured values and corrected values of section AB/section BC

BITIK INERRIB  WOENRIB  BCHEERE /(KW - h) MIR(EEEFE /(KW - h)  BECRIZIEREFE /(KW -h)  HR /%

82 29 53 32.90 31.40 34.13 104
93 25 69 31.14 30.10 32.71 105
99 24 76 29.93 28.44 30.91 103
101 30 72 40.72 39.40 42.87 105
111 26 86 39.36 38.55 41.90 106
118 24 95 38.09 37.67 40.95 107
R4 TIBHARZIRA FIZETRE B SRBGOUE, BA 7T RER 2L RE
Tab.4 Timetable segments during non-peak period m. $5 H?\i + E— ’ ;_ln %% 8 F‘ﬁ‘ﬂi\‘o

Fuli o 2FFBK 2EBEIF 1 HEFNE 1 FEIT

Cyui 15:10:52 15:11:22 15:07:52 15:08:22

TEERE], LI FRISEIR L —E %5,

BUi 15:13:04 15:13:34 15:10:04 15:10:34 A B Y| EESI RN, 1 Al gE RIS HAM A1 42 1Y
A¥h  15:14:58 15:15:28 15:11:58 15:12:28 BHARE,

+®5 FIRHARBE1SRERE

Tab.5 Non-peak period strategy 1 and energy consumption

BT X

57|12 (THEERBIE ) (#EE. FIFHZREIE ) (MEAZIE +5%)
15:08:22 15:07:52 .
CB:1% 41.04 0 43.09 T
15:10:04 15:08:07
15:10:34 15:10:04
BA:1 33.19 0 34.85 il
* 151158 1510019
15:11:22 15:10:52
CB:2% 39.98 -11.15 30.27 1)
15:13:04 15:11:07
15:13:34 15:13:04 .
BA: 2% 32.33 0 33.95 1)
15:14:58 15:13:19

JVREFE : 142.16 kW - h
®6 TIEHRSRBR2S5HEFE

Tab.6 Non-peak period strategy 2 and energy consumption

BATIXTH

5|2 (THERIZIE) (HECR. FIFZREIE) 1E +5%)

CB:1% 38.77 0 40.71 15:08:07 15:07:52 TiRE
15:10:04 15:08:07

. 15:10:19 15:10:04 .,

BA:1% 30.32 0 31.84 EERES 15:10:19 THE
15:11:07 15:10:52

CB:2% 37.77 0 39.66 ifie
15:13:04 15:11:07

BA: 2% 29.54 0 31.02 I3 1308
15:14:58 15:13:19

SAERE : 143.23kW - h
M HEIERE, 52Kt R A

3 GiL5RE

AEE AT EREHIRIE, 7

IR, ERARE, BA—ENTESEEL
> A&7 HE s T E D, MBLERIARS

o
op
\\

I»

il
ix

\
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Tab.7 Non-peak period strategy 3 and energy consumption

B s (W h)  FERERU /(W h) I /(WD) -
SO (BECRIBE) R, FRIBE)  (WRIBEsw) O DSTNE @YTRME SR

15:08:07 15:07:52

o E=slm
CB:1% 38.77 0 40.71 T 15:08:07 THE
BA : 1% 30.32 0 31.84 Lo0:9 15:10:08

15:11:58 15:10:19
15:11:22 15:10:52
CB:2% 39.98 -14.25 27.02 Bili}
15:13:04 15:11:07
BA: 2% 29.54 0 31.02 R
15:14:58 15:13:19
BLREFE : 130.59 kW - h
KR8 TIHEREEITLL (3] &, MEH, MARAE, F. mTiid i
Tab.8 Comparison of energy saving strategies $+ﬁ4 - &8 5 4 5 EAR (T £k % r.g%};\
g BET EES L MOTR i 2018, 40 (8): 43-51.
5% (lgN-h) (k?N’ h) NEE  SRNg

Bu Bing, Teng Changmin, Chen Erchao, et al.
CB: 15:07:52

1% 43.09 40.71 5.53 15:08:07 TIHE Research on Method of Cooperation among Trains
BA - 1 5: 10: 04 for Energy Saving in Urban Rail Transportation[J].
e | B | Sl BRI T Journal of the China Railway Society, 2018, 40(8):
CB: 15:10:52 43-51.
= 30.27  27.02  10.64 it e e s "
15:11:07 (4] 2B &, &G0, X#E . AF CRIO 9% A
2% 15:13:19
2018, 37 (10): 90-93, 97.
HRHIZEHR T RRF 5, TFERESRSEHL Wang Guanlei, Qian Cunyuan, Liu Hao. Intelligent
SR, AT DT E 51 25715 e SR IR 91 RERRR, Data Acquisition System of Energy Consumption
T S F R S A S VR T for Subway Train Based on CRIO[J]. Measurement
& Control Technology, 2018, 37(10): 90-93, 97.
sxva (5] #RBEA, 4%, Fl4 . ST 5 4HE 6 4k
1] % . 2538 ,Muwmﬁ S iE ] & Il F AT IENAT [J]. RIBEMARIES
N . Egc : -271.
202 Zheng Xiaobin, Bai Yun, Zhou Shanshan. Metro
(2] © &, ki, k. —F TR T £ Train Energy Consumption Characteristics
8 &2 d o~ HY \

B E R EARA [T]. RBEHA G TA Based on Empirical Data Analysis[J]. Journal
(O] . . '] AN ©

’34? 4. 2018, 18 (2): 171-176. of Transportation Systems Engineering and

Zeng Yi, Zhang Qi, Chen Feng. An Energy- Information Technology, 2021, 21(6): 264-271.

Delay Optimization Method for Real-Time Train Mk, B, R FOHARTREL X
1) b 3 Sy g
Path Disturbances in Transportation Network[J]. SkoE S AR R %@ﬂ‘ﬁ— [J]. &1k

foR . _
Journal of Transportation Systems Engineering and AZAR, 2019, 34 (20): 4381-4391.

Information Technology, 2018, 18(2): 171-176. (¥ 8070)
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Integrated Design Scheme of Signaling System and Platform Screen
Door under FAO
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Abstract: As the fully automatic operation (FAO) system raises new functional and safety
requirements for platform screen doors (PSD), and flexible train consist and Vehicle-vehicle Based
Train Control (VBTC) further increase the reliability and availability requirements for PSD, the
concept of integration of signaling system and PSD has been proposed and gradually clarified. This
paper analyzes the problems of the existing PSD and the scheme and characteristics of integrated
design in engineering practice. It also proposes two schemes of integrated design of signaling system
and PSD under VBTC, i.e. integrated design featuring PSC based on OC and integrated design
featuring DCU directly controlled by OC, and compares the effects of the two schemes.
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1 WHBElREIR

BERAGEITEYRE EREHREG, FIEH
YR 2R K0 B R TR TR BRI B TR ARIRGS,
bR ERE A (VOBC) #ilui &1+
1, REWMFEE VOBC kHiiEHlm<, #Hlual]
Xl EERAKBESWENRARED, LN
B HIS RS Y, 2EE81TRS (FAO)
Xuh BRI DIRERR K, FEAEMREE, AR
7N VI =5 R S R | =7 B (= B2
NRGZ TGN PR NTRK, EYIE—DEK
ZANETRABENIE T, A5G TR IR
Fek M, DA &I TRBOR, MR R EF
KA P, #HpLk FAO REHEINEE ARG S5U AT
Z 18] DAK 3@ 15 12 A I R BRIR I 22 48, SEER
XEETHEE W, AN FRA, LIS TRED.
IBE AR K, HEZEHES] R IR
HRERANDIRETR K, BRI ETTRAGEBX
RRAGAFIZE, HRIERRGRLTT [ 575,

MAERRT, Wial 22— MRS,
BUE@E B BRI 1) (CJ/T 236-2022) ZRibE
[T 2%y SIL-2, TP RFEH T BEFE 56
MRS IR, NGRS E R 6
[MTEEWNREIR, BTEHRARGEER. KN
HIEHIHES, FTRESSHA RGITBIEIRSIFIB1T,
WELHFEZ2EHIVM, SOHRE, REHE%
AP EESR ©, GRmiuE @ & B 1) (CJ/
T 236-2022) H#E#Ef#H Modbus hiXENES
RSG5 E RGN DTN Y, {2 Modbus #4Y
B/DRETRIE EN 50159 ZRMFIARTFEL, QN Az,
JFAE. INEEIES,

Bl SRR Su Gl 1REEROCRNE 1 iR,

HLAN 5 ) B B M VOBC R & 2 il v 2 51 7]
2 8 5t (Door Control Unit, DCU) K 3 i& 5
1128, HIER LT VOBC, B8t (Computer
Interlocking, CD). uif[ T ozilit (Platform
Screen Doors Central Control Panel, PSC) /#
JeizElas (Platform Emergency Door Controller,
PEDC) Il =i, MNAfRESdR eSS4
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URBAN RAIL TRANSIT SENZSE
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Fig.1 Interface relationship diagram
between signaling system and platform door system
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2 EFOCHPSC—KAEAZ

BT FAO, RIERANE - FiBEERK, &
BRASET TR « D sbE T 1
ARG 5EE RS — AT SIL-4 L 2% ; 2) 45
EHIEERY, (SERGEEEEEGNS A IEE
715 3) BERGSMEBHIRGZ HIEEI
EETFRAZEMERE, JHEH RSSP-1IEEWL

75 AR RNk 5 524k 0 TR 00 H & i
FRIAE, EHBNZEGEE (Object Controller,
OC) #&4H PSC WIIRE, Kuli &l 1= H Ro#ZEAF|
BEM, 77REMWE 2 iR,

PSC sSZHHIBhRER 2 PEDC, PEDC 5 DCU
B AR TUAR ) CAN B2k, T/ L1182 Lk,
%S, KRN PEDC 2T OC [Uh#
HESEEI, OC MBI ITRIH T 5 DCU HIREZEE
M, OC EHL CAN B&50 A% DCU AN
TURMIMZE . ZEAFA01E 3 FiRo

fEATIEH, PSCHESRAZ — 57 AL IP #h
#it, VOBC, OC 5 PSC ZH B EZIEREREN.
IBEHBCRA RSSP-1 HUX Modbus, #HESR
415 PSC ZAIBEEZ 2, 2T OCH PSC 4K
OC A G4 SIL-4 MR, AR =6 R
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E2 BEFOCHPSC—IRb RS

Fig.2 System architecture of integrated
design featuring PSC based on OC

0CE#l [CAN
Je . |
*';’.( T AT [e—TLR » DCU1
= . —>
o | O |k > DCU...

T eI ——>] DCU-N

B3 OCIPEDCIHAEAIZEHD

Fig.3 Architecture for OC to achieve PEDC functions
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Ki%% VOBC M1 OC, ATAREELFEGIM T
HUBRBAR G L &, A BE B e R e e & 11 HY
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55, REIHHL EHNEZ, WA X2 EELH
& Bl RFFREMSEIAREING OC H T L85 4
XPPsEIE Kot & 11 F I, DA s
B, HFMERREEERMENREEES T
P BR I T 5 e O 2 5 45 55 MBS T LA £ FEE i
a1 5EZ, . SPKS H#iE T4 KR
W, IR - R N AR R RS
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Jorss, SERHL. ESYIREHER AR,
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Fig4 Architecture for OC to directly control platform door (DCU)
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Tab.1 Comparison of integrated design schemes of signaling system
and platform screen door
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Analysis of Storage Failure Mechanism of Enhanced Contact Relay

Sun Zhifa, Cheng Shijie
(Ningbo Rail Transit Group Co. Ltd., Ningbo 315100, China)

Abstract: The relay contacts, as an important part of relay, are vulnerable to erosion. Once any contact
becomes abnormal, this problem may cause such abnormal situations as contact adhesion, arcing
and poor contact, and affect the mechanical and electrical properties of the whole relay, so that the
relay cannot be energized and de-energized normally, and the running efficiency and safety of urban
rail transit are affected. Building on actual relay damage cases in the storage process, and taking
JYJXC-160/260 polarized enhanced contact relay as an example, this paper aims to analyze the relay
damage degree, damage cause, storage environment and storage method, and summarize the impacts
of two factors in storage conditions, i.e., environmental factors and storage state, on the performance
of relays, which provides maintenance reference for relevant practitioners.

Keywords: storage failure; silver-based contact; relay; failure analysis; storage conditions
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Tab.1 Test table of contact resistance of relay contacts
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Tab.2 Test table of relay mechanical characteristics
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Fig.1 Microanalysis of 142 static contact
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Fig.2 Microanalysis of 141 dynamic contact (contact surface with
normal position, contact area between dynamic and static contacts)
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Fig.3 Microanalysis of 143 static contact
(contact area between dynamic sand static contact)
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Fig4 Microanalysis of 141 dynamic contact(contact surface with
inverse position, contact area between dynamic and static contacts)
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JEE ZARIE,
K3 BIERA BRIV

Tab.3 Test table of relay mechanical characteristics after correction
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Tab.4 Test table of relay electrical characteristics after correction
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Abstract: Aiming at the problems of low efficiency and cumbersome process in ticket management
for urban rail transit, this paper proposes a system solution for ticket management on the basis of an
analysis of the service requirements of daily ticket management and in view of the development trends
of digitization, informatization and intelligentization of urban rail transit, and analyzes the system
solution from the perspectives of service functions and system architecture. The proposed system
solution has been applied to the ticket management of Suzhou Rail Transit, which reduces the workload
of station ticket personnel, and reduces the personnel costs and improves the ticket management of
Suzhou Rail Transit. The design and implementation of the proposed ticket management system for
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urban rail transit provides ideas for the informationization of ticket management for urban rail transit

and experience for the ticket management of the industry.

Keywords: urban rail transit; ticket management; informationization; system architecture
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Analysis and Solution for Insulation Burning of Switch Machine

Wei Wentao, Wei Qian

(Guangzhou Metro Group Co., Ltd., Guangzhou 510000, China)

Abstract: In actual metro operation, the turnout insulation damage can easily cause serious
consequences, such as equipment burning, traffic interruption, passenger panic, and constitute an
urgent problem to be solved in metro. Taking S700K switch machine used in Guangzhou Metro Line 4
and Line 5 as an example, this paper analyzes and discusses turnout insulation burning, and proposes

corrective and improvement measures, so as to ensure the stable and normal operation of turnout

equipment and guarantee operation safety.
Keywords: metro; S700K; insulation burning
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Interface Analysis of Signaling System and PSD System for
Shanghai Metro Line 13

Yu Qinlong

(Telecom & Signaling Branch, Shanghai Metro Maintenance Support Co., Ltd., Shanghai 200237, China)

Abstract: This paper studies the interface of the signaling system and platform screen door (PSD)
system of Shanghai metro line 13 to introduce the linkage principles of the interfaced signaling
equipment and PSD equipment and several working modes of PSD during metro operation. It also
analyzes the linkage failures of the signaling system and PSD system through on-line monitoring and
log analysis to provide experience in handling PSD system linkage failures in similar systems of metro
networks during future operation.
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Cause Analysis and Countermeasures of '"Dead Zone" in Track Circuit

Chen Bo

(Yibin Track, Communication & Signaling and Power Supply Depot, China Railway Chengdu Group Co., Ltd., Yibin 644699, China)

Abstract: Starting from a classification of "dead zones" in track circuit, this paper objectively analyzes
the cause reasons of "dead zone" and the harmfulness in track circuit application, and proposes the
countermeasures, i.e., eliminating the "dead zones", shortening the "dead zones" and relocating the insulation
joint at the scissors crossover. Considering the current situation of "dead zone" management, it also proposes
such suggestions as source control through improved design, improvement of existing equipment and
improvement of rules and regulations, which have strong operability and high reference significance.

Keywords: track circuit; dead zone; scissors crossover
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Analysis of Impacts of Compensation Capacitor Failure on
ZPW-2000A Track Circuit

Luo Ying

(Beijing Center of Research, Design & Test Co., Ltd., China Railway Signal & Commnication Engineering Bureau Group,
Beijing 100070, China)

Abstract: The sections longer than 300 m in ZPW-2000A track circuit need to be provided with
compensation capacitance, which can have series resonance with rail inductance, makes the rail tend
to be purely resistive, reduces the rail impedance, and increases the rail signal transmission energy.
Any fault of the compensation capacitor can affect such track circuit performance indicators as track
circuit adjustment, track circuit shunt and locomotive current. Utilizing the track circuit simulation
calculation platform, this paper conducts quantitative analysis on the track circuit performance under
the conditions of capacitor line breakage and capacitor capacitance drop, and proposes the change
rules of track circuit adjustment, track circuit shunt and locomotive current after capacitor failure.
Keywords: compensation capacitor; line breakage; capacitance drop; ZPW-2000A; track circuit
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Fig.l Curves after capacitor line breakage for open line sections of passenger dedicated line
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Fig.2 Curves after capacitor line breakage for open line sections of normal speed railway
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Tab.l Shunt state adjustment after compensation capacitor line breakage
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Tab.2  Shunt state adjustment after compensation capacitor

capacitance drop
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Development of New Heavy Hammer Piece for Railway Signal Relay

Li Xueqgiang
(Xi'an Railway Signal Co., Ltd., Xi'an 710199, China)

Abstract: The heavy hammer, as a part of the armature assembly of the magnetic circuit system of
the railway signal relay, plays the role of counterweight in the mechanical load and magnetic circuit
balance of the relay to ensure the reliable falling of the relay armature. By analyzing the structural
dimensions and material of the existing heavy hammer pieces, and considering the new process
technology, this paper proposes the structural dimensions and material of a new heavy hammer piece.
It focuses on the design input, theoretical calculation and physical verification of the heavy hammer
piece, and carries out comparative analysis on the physical objects before and after the development
work. The successful development of the new heavy hammer piece will improve the anti-corrosion
performance and application environment of heavy hammer parts, completely eliminate the impacts
of the electroplating process on environmental quality, improve the production efficiency of parts, and
shorten the production cycle of products.

Keywords: signal relay; railway signaling; heavy hammer piece; austenitic stainless steel; cold rolled
low carbon steel strip
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Structure of heavy hammer piece before development work Fig.2 Structure of heavy hammer piece after development work

i mm
Fig.1

®l EEREEVLHE

Tab.l Weight comparison calculation of heavy hammer piece

FS NS TIRER /g B /g LIRESR /g JE M 22 it
1 DCO01 14.684 1 15.403 0 16.121 8 £0.07 JEE A=1.5 mm ; 1 ff
2 DCO01 9.806 5 10.268 6 10.730 7 +0.045 JEE B=1.0 mm ; 1 {F
4.925 4 5.130 6 5.335 8 JEEX 0.5 mm ; 1 #F
3 06Cr19Nil0 9.850 7 10.261 2 10.671 6 £0.02 JEE 0.5 mm ; 2
14.776 1 15.391 8 16.007 4 EEH 0.5 mm ; 3 {4

®2 BEERAHEENIHE

Tab.2 Weight comparison calculation of heavy hammer plate assembly

has) RS He7i 8= TRER /g HtERE /g FRE& /g JELE (i 22
A4B2 78.350 0 82.149 0 85.9480  f 2000
L DIC A5 73.421 0 77.015 0 80.609 0 +0.07
A2 29.368 0 30.806 0 32.244 0 +0.07
A4B2/16 78.805 8 82.089 4 85.372 9
2 06Cr19Nil0 A5/15 73.880 4 76.958 8 80.037 1 +0.02
A2/6 29.552 2 30.783 5 32.014 9
&3 MEEERENEERAHEERNZMIHT
Tab.3 Analysis of impacts of material thickness deviation on thickness of heavy hammer piece assembly
5 RS HEHREE /H TREE /mm HEHEEE /mm EREE /mm JE P M 72
A4B2 7.63 8 8.37 & 00T
L LIt A5 7.15 7.5 7.85 +0.07
A2 2.86 3 3.14 +0.07
A4B2/16 7.68 8 8.32
2 06Cr19Nil0 A5/15 7.2 7.5 7.8 +0.02
A2/6 2.88 3 3.12

4 FEHEIERISEE D

I BRI R, RIS R E R A
R RFIER I EEBIER, SRR,
R 100 1F, 4% iU 75 SEREHLIER 10 7F, X

WlE R 3 JEEHE A A PERETSC YRR, R,
NIRRT LA, BAINR 4. 5 .

IR 4, S A LAEH, WG 3 K E A

{0 S B BT RS I BB R B 1R T B e M
MELEIHER, 1R RYEE N B AR H_ERRE,

No.5 ZEa: HPU Bk S 4k s S Bl AR
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Tab.4 Weight of heavy hammer piece assembly after development

5 M ER /g
s TR 17 2" 3 4 5 6" 7 8* 9* 10*
A4B2/16 82.6 82.5 82.7 82.9 82.6 82.9 82.5 82.7 82.5 82.7
A5/15 77.4 77.6 77.7 77.3 77.3 77.6 77.6 77.6 77.8 77.6
A2/6 31.1 31.2 30.9 30.9 31.3 30.8 30.7 31.0 31.2 30.9
x5 MEEERRAHFNEE
Tab.5 Thickness of heavy hammer piece assembly after development
X FECFEE /mm
5 S g 1" 2 3 4 5 6" 7t 8* 9* 10*
A4B2/16 8.05 8.06 8.05 8.09 8.06 8.06 8.02 8.02 8.01 8.08
2 A5/15 7.54 7.56 7.54 7.56 7.58 7.52 7.51 7.55 7.54 7.57
A2/6 3.05 3.02 3.04 2.99 3.04 3.03 3.02 3.02 3.01 3.02
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. Optimization Analysis[J]. Railway Signalling &
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