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Research on Calculation for Passing Through Neutral Sections in
Trian Control by Applying Vehicle-Ground Integration Approach

Fang Mingliang', Wei Xuchu? Yan zhiwei'
(1. Huaishaoheng Railway Co., Ltd., Changsha 410027, China)

(2. China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430063, China)

Abstract: Through a case study of introducing Zhangjiajie-Jishou-Huaihua High-speed Railway into
Huaihua Hub, this paper analyzes the data of the passing over of neutral sections for different vehicle
models with different onboard equipment in various scenarios, in order to solve the problems that
emerged in actual scenarios in the dynamic testing in the hub in the process of joint commissioning
and testing. Compared with the traditional approach, which only takes the ground parameters into
account when performing simulation calculation for the passing over of neutral sections, this paper
puts forward a new calculation method that integrates the vehicle and ground parameters, and proposes
a formula for calculating key parameters, which aim to provide necessary reference for the engineering
designs of subsequent projects.

Keywords: passing through neutral sections in trian control; vehicle-ground integration;

calculation formula
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Fig.l Layout of the neutral section of the down line of Huaihuanan Railway Station
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Tab.1 Calculation results of different trains passing the neutral section in the reverse direction on the main line

R Wibr s LS WibR A HEE / (km/h) Ebrsth H#EE / (km/h)
CRH380AL K244+576 K243+879 56.4 20.5
CRH2-350 K244+576 K243+879 53.3 8.4
CRH5 K244+576 K243+879 54.9 11.2
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Fig.2 Schematic diagram of the playback of the first sequence
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LR AL BRIZATIE B S 7 MHAS B L 2
SAE— N, 378 Sk B o A W bR E A
45 m (BIEAYATNEREIZTT 3 s HIEER) I, ATP
shift T UIES e RFFIERARIM 2017 2
RIFME, FRAFEERREKEZ T 50 m. %
R TN EH A INEE SRR R (KR
XZ) {ED 45 m, SHZEMAE LA R N A DUI#
FHENE P EREALEE (55 km/h), FILEB)
MRS, £ TR, 300H 1 300S HIZEEILETE
W MU A OB, B 2R 2R R (R R R st
2 78 A AT R CRFFIH M 2017 S8 2 24
THETHE), Wiz N ER AR R IE T E T

pAlzRIE

AR LT
3.2 EFHA300THEIZELR (CRH3C-3061+3064%
BI+300TZEH, (FEEX) #64)
F1ANFHIHMMeREN 116G (BH) £%E, $
2 NFEI ML, 126G K%, 46 3 MFFIHE ML
FUE 16G K%, TR EHEEERERG, 34
AN ZELHAE ) 225 | R AR LS IR 45 km/h R
TR5E, FIZER DR, WA 4 FivR,
4n & 4 A R, 300T %1 2 78 XZ, BXZ DA &
B2449 Wb E BRFF S EHIT R, & T## 300T 4
BRI EA R 4 B FHE 0L5 B ZE B 1 B 5 B
BEAEX, RERISEHLKEREQNN SR, A

SRR MR TR

=) ® N <+ [T} N O o [N} < <
1o ] - ) ™~ I 1<) ~ O
E i’ DK246 | +920 }:f z 3: 2 }: E E E
3 S 32 3 33 3 3 5 S —
X i - g <. Mk (- & < R
| el 588 m |
— | Lt 333m 215m 40m | DK6|+738
I T ERGHF (470 m) ' PR
cees T | _Feimm RS :
X000 XZHO-SBOD
Do E o 7 B i) it bt
[ ! [ ﬂ/ 4 12437BG * A 2437AG °OA ' 52m 3
'BX/11/JZ B2435/17/Q glﬁlz B}%“‘;}% g/ BXZ/71/]Z
m
1
TR b
#E: 0km/h  HU%: 43 km/h XYHO-SBOS
i 203

E4 300TEHFFIEIKRE
Fig.4 Schematic diagram of the playback of 300T onboard sequence

PRERIE(E (5 S TRBOR(RSCE)

2023%1H



B IEFEE RORF, RS M E e EIT 4R
IR BRI,
3.3 ThEHBE TBXFRIEEL

ASRIEIR AR, AR EIR LSy
MRS AR AT, A3 70 AR i e 1 B s Ak B
MK H AT MEHER, BRI 2 R
RN FEA L LBE ARG, BEFEE (M),

TECHNOLOGICAL INNOVATION ARG

BESERIFRIKE, KRESHEH] Kk
%, FERGUEF LT GHR 135 m Gl FA0N
135.5 m) A thaMES, MEMRARREF
BARGUGWESE, EFEHBEATH 400 m (K
9, R%iN 220 m) JEiEHIE S WS VCB &
i, HEREh R %S E0E SR 220 m, 4S5
FIRo

le 400 m N

P

80m 418 m 80m_.135.5m 184.5m 214.5m

i &
= 7 2 O
/|
f S f
e Eg? =
CUN SR T cims OO R
N mmams a
JZ Wihsi

E5 mhEAIHEVCBHEXAARNRER
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Research on Optimization of Engineering Design Standards of
Snow Melting Devices for Railway Turnouts

Ning Yongmei', Yan Hongwei’
(1. China Railway Fifth Survey and Design Institute Group Co., Ltd., Beijing 102600, China)
(2. China Railway Economy and Planning Research Institute Co ., Ltd., Beijing 100038, China)

Abstract: Because it snows frequently in winter in many places in China, it is very important to
remove the snow from the turnouts in time. The installation of snow melting devices for turnouts can
effectively remove the snow from the key parts of the turnouts, and improve the efficiency of railway
transportation. However, after years of use, more and more shortcomings of such devices have been
exposed. In this paper, in order to address the current problems, including the vast electricity load of
such devices, the high engineering costs and the fact that it starts to snow in more areas in southern
China, large, medium and small railway stations in different regions are chosen as examples to study
the engineering design schemes and to optimize the design standards of such devices. This paper has

important significance for guiding engineering design in this field, and provides technical support for
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improving related standards and specifications.

Keywords: snow melting for turnout; engineering design standard; setting range
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Fig.1 Meteorological data of the region on the north side of
Qinling Mountains-Huai River isotherm
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Fig.2 Meteorological data of the region on the south side of
Qinling Mountains-Huai River isotherm
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Fig.3 Schematic diagram of the power consumption of
asynchronous starting scheme
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Fig.4 Schematic diagram of the no-load loss of
asynchronous starting scheme
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Research and Implementation of Image Detection System for
EMU Pantograph Status

Zhou Yan

(China Railway Lanzhou Group Co., Ltd., Lanzhou 730000, China)

Abstract: A pantograph is installed on the roof of an EMU, and the installation status of the key
components of the pantograph and the running status of its carbon contact strips are directly related
to the dynamic operation safety of the EMU. At present, image detection of EMU roofs is undertaken
by line scan cameras in most cases, and the major shortcomings of this method are that the images
do not create strong 3D effects and there is distortion in the line scan images. Therefore, this paper
adopts a novel trigger mechanism based on deep learning: high-definition area scan cameras are used
to capture the images of pantographs in all directions, which can present the panoramic images of the
pantographs more accurately, and facilitate intelligent image recognition.

Keywords: deep learning; pantograph; line scan camera; EMU
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HEGRERFNE BT RPN T RGAHK,
BERER G 2R MRS, AR
Pl 2SRRI BRAE PEANRH N R R AR AR, A
FLMEEBEDEM, RS FIZESX
BEG&ERG. FSHAEE, BARGEE
RGBT RRIEE ; BB RANGTIRE
BRERGNEGHATE GBI, MNZESX
RS BE T B B 2 AR S HEAT I PR oA Rt B
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Fig.1 Framework for image detection system of pantograph status of EMU
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Fig.2 Deployment of cameras in an image detection shed
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41 ZFSiF5!

TSI % S5 R BRI 4 S IR B R HAH
ik, HZES BB HLMEMHETAMHK, F
SRR YOLOvV3 BB LD E /iRl
(Optical Character Recognition, OCR), YOLO
B R TINE R R B (One-Stage) Hin
LI A 485

YOLOv3™” {35 YOLO %41 HARFMI LSS 3
MRA, AR PIER I R FEI, $27F T/hE
PR IAEEE, BT EHESHIRRE, F5RE
B R IR B [ e, MBIk A Darknet-53 &
%, ZREHXGE 3 MEHER, 8MEHEEH
#EE L EMRE( (Batch Normalization, BN)
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JZF1 leaky ReLU )2, leaky ReLU 2IRE ¥+
ZH AR — MRS R, SRR IES 3 G
FUZB AL B TR B PR A, 2RISR
MER, AIAEE L H T2 S EEIKERHE
EIHAEERL, M A2 (512, 512, 1), H
512 (REREG R, &, 1 RREARG N —E
ERERE, WA EHES TR 09, A-Z,
$ 36 NI, W2 A 5 SR R AL R %
(Stochastic Gradient Descent, SGD) + #lI&E /5
% A 3 .

E3 mEAESIRHIESR

Fig.3 Framework for recognizing EMU numbers
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52 FL 5 IR I 2 e 2R BE AR LA ER 9 2 TR
%, REARGERE, HAIETZHES, EEmHIRG
FIETZHESIENMEES, ARV
BETZBSER. HAIEZSRA Gabor FHEM XX
Fim &AL (Support Vector Machine, SVM) 43
KRGEEMH. Gabor FHEARIEIAEIBR SIS
B, SVM 7 —d & ¥>) (Supervised
Learning) 773 NEIRMAT 002K LMy
%88 (Generalized Linear classifier).
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Hry, s(x,y) HIEZEE, WX (2) x,
wix,y) ez, W= (3) FiR,

s(x,y)=exp(i27f;(xcosf + ysind)) 2)

wny) =Kexp(—n(E= 20 D= 20hy) (3)

N —RI TR 1(x,y), #2E Gabor %
ERIEETNEBRS Gabor IR TER, A
m 4) AR,

O(x,y) = I(x,y) X g(x,) 4)

O(x,y) 73 Gabor RHEE, E&NRHE E 5 L
1X1, 2X2, 4X4 4L 3/ soigd s, 2alitES
MG T HRISER 7T 22, $ERTA ISHER 7T 2 BEUK
—NRHERORRE, AR SRR EAGR S A%
H5,

43 BEBERERH

B REX B N E SRR N ESE
B, BRI RS RIRNMZE R, alEsfis
Hil AT EIGR S, ERENEIGEIR LM
BEO M AR, AT & FRERRERIGEE, R
BRI FE A (Remote Procedure Call,
RPC) #EZE, F& N2 AR A TCP/IP #1T1@
15, WH=RAERMN RPCHEZE -Thrift™, Thrift i
Facebook 7 & HMAZNAIES Z AR RPC #{F
F— eIy B SRS R RS, ERE T UI6E
SRR Z R HEAR RS A A5 12, ARFE L —
ANMET RSP EEE IR ARSS B2, DA XML #%
RPENEASCHE, wiFEes B3R RPC & F il AR
S AIE BT RIRIE 5

5 BE&DZINRS

EHE It R G T )AL I AR (&
RERGULMERFT REGLEIEMEEFER,
TT—RIIHEG AL, EGX 7 AR LA SE
TEIG, RARIEE R T ] AL AR &

51 Ef&fntiE

FHEIUAE HUR A BRI R AR 1, 2Rl
KEERID PR, R R T Ak BE O 1] 45 A FHUE(A IN [R] 7
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FERE LG BN H ER REREM,. BBXR
M, ] R0 s T 5 A 2 Pl AR it Ak T (5 P et
LSH %, RICRAZREM Retinex™ E%
WSRITE, Retinex MICHYERLMICEMIARIHI
YA, gt TEOLEIIRATRE SR
&, B, Big—IEEIG S(x,y) HRSTER R(x,y)
IS BB L(x,y) FHFRA K, Horp R EERR
RHI R PE R, RREBNEARR, MRIER
B ; ANEBRREEGERNGISTEE, REXPR,
Retinex SIARURIEIIXS L(x,y) HEAT R,
JE ORISR R(x,p), MR S (x,y) FIE R,
RIRTAEANE 4 PR, EBIESRPCRAIE 5 Fr.

S(e.y) () () R(x.y)
S 1) [ 51 R 5

El4 RetinexB A2
Fig.4 Flowchart of Retinex algorithm

e

(b) W %
(b)Enhanced image

(a) R E B

(a)Original image

ES5 BE&GIEREHRR

Fig.5 Comparison of images before and after image enhancement
5.2 BEgXTF

BGAS F5 2 AR DCEL Y B0 2R, W FFRAF IR
HIEEMICEARRE, BT 2 RBE R 1(x,))
FOEG J(x,y) EURFHIE, SR FRHEPCECE 2% g
B HEATUCHL, SR AR R 8 11 71 B R R B, b B AR
e 6 AiR.

1%1(x.y) b ;
- AR IR
ORBHE]-»{ixmp e |- 7 MU

E%(x,)

El6 SN EMERAERIE

Fig.6 Flowchart of solving homography matrix
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B, HOCHESRIRNATTAR, HAXH AR
M FAST SCHE s, FAST XRBEARMENX N, RIE
fE— 5SX5 W EgH, Mg E P, &HHOHIES:
BN MR E SR EMEL P iR E /N, NAX
B 15, WAy Py s, MRAESCHE R B RS R
HZ g PR — D77, 77 MR B RESE
M, EUGFERZ—FEA TR, e R EANZ R
FHIE, HREAE DA—FhE B AT T 207 BUR R RHIE XS
EGHATIRA, BGRERTHE AKX (5) AR,
My = Yoy x" ¥4 I(x,y) (5)
Hrbmy, RoREUGZRHE, AR EURAY X IR H
L myy, my FoRKT XA Y J7 AR EUGRE. B
FULHEARW (6) Fin,

_ Mo o
C=( Moy~ Moo (6)

KPR P YA, FEEGERL CHIMAE, it
BARIK (7) FirRe

O=atan?2(mg,,m) @)

MIREEI R HE A P RHIESS, A BRIEF
R FRAHIE, BRIEF k1, 2 —Rh kil
RF, BDREEA P H— 128 ~ 512 {7 gkl
FRAEREFOR, M 0558 1 #R, RYE BRIEF
R 719 IR, R A B AR A R S AT
ORB FHERIVLEL, IXHARE B2 FMHE R E Y
RHERAIR, XA B ARG K EEE,

PR ARRE H7 2 IR R (G > R B S 2R, 1%
{x,x7}, FORUCELAN, W@ BN AERE H, (I
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&1 BEaNmR
Tab.l Items of intelligent detection

iaci Ui A4 PR e
1 ks SR Ei &0
2 HZ T INGS S
3 SZHL 5 Sk R AR RS (S S
4 SZHLS 5 Sk R AR AR Fazh
5 LSRRI RS T80l
6 LSRRI R 1 8
7 RIMPALMTR 71
8 LICTEASTIS S R
9 S AR S
10 ELIEES NS S IS
11 AT RERR IR AR AR Fazh
12 P RERR IR AR ER R R
13 SEERERRIBAR D) Fazfh
14 LR IBAR R R (7SS
15 LSS =) 5

CRI

R PERC SRR IEsh & O, BRI TR BUR T
FCARCLRE T 3 M8 Ml AR 28 T 52 L =5 A 0 O
REEBR/NRSFEIR, B HRSE S(w,h) = 5(40,40),
N B wye, = 20, EURFHIERECRA 5.2 7
f9 ORB L, AHBUEHHE R cos RIZAMHELEHE

AR LA B A ORB RHIEM &, BB
{624 0.7, B cos(6) < 0.7 HIBIRIITH s A7 7E f P,
MM EHR AT R AT AT RS IR

N, cos(0)=

6 SSIAILYIE

NMXRGERIMERE, ASCRASBINAR KT %
X RGER BRI R ZETINE, IR RO B R
MLFEL, FEMHNLAYS 0 C4-312S, HIFFHIA S
N LXG-250, HEEBRINE 7 Fir.

CRH5A-5049
(DLEFESEIG (b) kP E B (o) HRFFEZ B S EG
(a)Line scan image of (b) Line scan image of (c)Area scan image of
EMU number EMU roof a pantograph on EMU roof

E7 #EmREEK

Fig.7 Images taken by the cameras

6.1 ZFSiR3

B R A AU R0 A O iR B b
FENUCRERE F, HREESE 12 000 %, K
BH2ESEEY, WEs%k, sh%E, 8%k iNg
SR ERIRAIECE 11 943 5K, HERIZR 99.52%,
A REIRIR AN S E R K2 4 5 RESIEE &
G RN IR =R S SR G WIS, 1€ 12 000 7
FREEGHHERRA 57 5K, AiEk 0.48%,
6.2 ZESIRZ

B R FH 22 S5 AR A U 00 B B R R T
RFFAEN R E r, HEREFETEIG 25 000 5K,
kBB LS EE, BHFEASHKES, K
mENER. E. BEREAAZESEE, HPIER

IR B2 L5 24 902 9K, FHER IR 98 3K, MHERAZR
99.6%, 1R A 35 H R K2 sh 4 A% A0 A
N, JERAEMSZH S E B G RHE R A ML
M, a8 Fir.

1554 |
(b) AL R N HL

(b) The connection between carriages is
mistakenly recognized as a pantograph

E8 fHiRIRHIEF

Fig.8 Example of incorrect recognition

()5
(a)Pantograph
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6.3 HEHEEIRR!

BE R 2= AR A AR TV A, A5 i B 79 45 T
FEARALA SR AT B, IR s i = X
24 902 3K, HAPfA{ERRERIIE Ao 205 5K, R
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10 MAAITUR, REHR HEKEE 223 5K, 2 N TRt
198 SKIRAIIER, A 8 KE A TRIAA, R mER=R
N 88.7%, KR 3%, HER 2 FiR.

&2 EREiRnlgit
Tab.2 Statistics on intelligent recognition

75 TR R 44 WIREREGE RAIEE  ERPGIEE RIRE R % R /%
1 2% TR 12 14 12 0 85 0
2 ZHEELREBRIRG 16 20 15 1 75 6.25
3 RIMR LRI 33 35 31 2 88 6
4 ZHLE FEAHI R 3 3 3 0 100 0
5 AT R R AA SN 43 45 40 3 88 6.9
6 ST BRI R SR 5 5 5 0 100 0
7 SEERIZRRIAT 13 15 13 0 86

8 S EEERIRRR TR 2 2 2 0 100 0
9 ZHSHERY 78 84 77 2 91 2.5
10 &t 205 223 198 8 89 3
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Fault Detection Method in Redundant Design with Two Pressure Sensors

Ding Xu
(CRSC Communication & Information Corporation Shanghai Co., Ltd., Shanghai 200071, China)

Abstract: In this paper, a method of dividing the pressure chambers supported by the pressure detection
control logic is proposed to solve the problem that the specific malfunctioning part cannot be determined
when the data are inconsistent from a train designed with dual pressure-sensor redundancy. Compared
with the existing fault diagnosis methods in redundant design, the proposed method can further determine
the specific malfunctioning part after a fault, and can continue to be used on the premise of meeting the
requirements for confidence levels. This method can be applied to train tail equipment to further improve
equipment availability on the premise of improving the accuracy of fault diagnosis.

Keywords: fault detection; pressure sensor; hot-standby redundancy; solenoid valve; train tail system
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Fig.! Pressure detection and air discharge unit at train tail
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Fig.2 Movement of the solenoid valve when air is discharged at the train tail
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Fig.3 Optimized design
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Fig.4 Movement of the solenoid valves when air is discharged
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Fig.5 Movement of the solenoid valves at the time of detection
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Fig.6 Relationship between altitude and barometric pressure
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(a) Front view of prototype

(b) R
(b) Side view of prototype
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Fig.7 Prototype after optimized design
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a complete data communication protocol to ensure the security of application data. This paper proposes an
optimization scheme for secure communication protocols, which uses SM4 algorithm to encrypt the data
transmitted in the RSSP-I secure communication protocol, and optimizes the layered structure, message
structure and communication interaction process of the secure communication protocols in an open network
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Application of Train Control Safety Information Supervision in
Centralized Signaling Monitoring System
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Abstract: Combined with the actual needs of train control safety information supervision, this paper
introduces the hierarchical structure of train control safety information supervision and its main functions,
such as safety information supervision and analysis, early warning management, relevant safety
information display and so on. At the same time, key technical methods such as dynamic time warping
and data processing fusion are briefly described. The application scenarios and effects of train control
safety information supervision are displayed. And based on the characteristics of the existing technology,
the application and development direction of train control safety information supervision in Centralized
Signalling Monitoring System are prospected.
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Analysis and Optimization of CTCS-3 Degradation Faults Caused by
Abnormal Occupancy in GSM-R Line Crossing Area

Zhao Yinlong

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

Abstract: Down-direction trains on Hefei-Fuzhou High-speed Railway experienced CTCS-3
communication timeout for many times which resulted in degradation. A step-by-step investigation
reveals that such faults occurred in the crossing area of the lines. The monitoring data of CTCS-3
interfaces and the test data of inspection trains regarding the degraded trains are checked, and an in-
depth analysis is conducted based on the cell handover principle of GSM-R system. It is determined
that the faults are caused by abnormal occupancy of a base station in idle mode that does not belong
to Hefei-Fuzhou High-speed Railway. In view of this situation, the transmitting power and the angles
of antenna feed lines of the base stations in the crossing area of the railway lines are adjusted. The
test results show that after network optimization, the value of the electrical level of the base station of
Hefei-Fuzhou High-speed Railway in this area is significantly higher than that of adjacent lines, which
can effectively avoid the occurrence of degradation failures caused by abnormal occupancy.

Keywords: GSM-R; CTCS-3; crossing and shared sections; network optimization; Hefei-Fuzhou

High-speed Railway; abnormal occupancy
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Fig.4 Test data from a high-speed comprehensive inspection train
regarding the degraded train
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Research and Application of Railway Bearer Network Tunneling
Technology Based on SRv6

Gao Yuan, Qiu Ping

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

Abstract: In order to better meet the new application requirements of smart railways such as next-
generation railway mobile communication 5G-R network, data center high-speed interconnection
and cloud network convergence, this paper studies the tunneling technology facing the railway bearer
network, focuses on the railway application scenarios, takes into consideration the characteristics
and advantages of SRv6 technology to put forward the railway bearer scenario deployment schemes

based on SRv6-TE Policy tunnel and SRv6-BE tunnel, verifies and analyzes these schemes, and makes

suggestions on SRv6 application deployment schemes of railway bearer network.

Keywords: railway; bearer network; tunneling technology; technology evolution
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A RAREEARL, i PCEP M LIS — BRI R A%
PREFEIEAIECE MR EMIT A, FF B LSPIRES,
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n— 25 2 m bR iR NL 55 iR AR Path SID, T
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FomB s 4ERE ) (EEER, WL, £31%) %R
HIEE IR
3) SRv6
IPv6IEAR K

Segment Routing Header

SRv6 BB RFET 1Pv6 MIEUIR R HiHE & R x5
HiISETE SR St —3LEE, SRv6 [ BLES L 55 A H
KH T2 20 MPLS M EdEFm, fitsi—8
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1215 B IE % Segment List, DUHSKE R
EMZE LIRS, FiET LR SRH ¥ g k&t
RS B T %, SRH ¥ Rl k48NN i 1
Fli7Ro

Payload

Next Header =~ Hdr Ext Len
Last Entry Flags

Segment List [0]

Segment List [n]

Routing Type Segments Left

Tag

(128 bits IPv6 Address)

Segment
List

(128 bits IPv6 Address)

Optional TLV Objects (variable)

El SRH¥ BRI

Fig.l Format of SRH extension header
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4.1 SRv6-TE Policyf¥ @& #1752 (Ngias
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BGP EVPN¥H
Prefix: 10.2.2.2/32
— Color:6
/. P Next Hop:2001:A:400:4
End.DT4 SID:2001:A:4::100)

BRI

SRv6-TE Policy to PE2: _— //
Endpoint: 2001:A:400:4 . _
Color:6 3 1/ T T T T T T e
Candidate path:100 SRv6-TE Policyi Iéi/ P2 I FULMIPE2
Segment List: P / @
(2001:A:4::1, ya / Loopback1:2001:A:400:4/128
2001:A:3::1, , /
2001:A:2::1) / 2001:A:4::1
/
- /
\ / o
I
wd D &
' - PE1 v v
\ 2001:A:2::1 2001:A:5::1 2001:A:6::1
10.1.1.1
2001:A:1::1 2m1
Loopback1:2001:A:100:1/32 I
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SA:10.1.1.1 SA:10.1.1.1 SA:10.1.1.1 SA:10.1.1.1 SA:10.1.1.1
DA:10.1.2.2 DA:10.1.2.2 DA:10.1.2.2 DA:10.1.2.2 DA:10.1.2.2 =
Payload Payload Payload Payload Payload

B2 EFSRv6-TE Policyf%

BR SRR K

Fig.2 Forwarding of service scenario data based on SRv6-TE Policy tunnel

Endpoint >4 PE2 fyHiht 2001:A:400::4, Candidate
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~Bb

3) PE1 ¥ £ W 2 9 k. 55 Il CE 328 3% B FA
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5) FRIAEL & I P1/P2 WREISk B PEL J#EI%XH)
G, %08 SRH 5288k %, ®IXAH SRH
FRIE e DA RIRSG F—BT A, ¥ SL-1;

6) W2 ENEFLMMN PE2 25, PE2 KX
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7) HLU PE2 f FHAAM VPN SID & A
SID %, @b 7 End.DT4 SID, PE2 f#8E End.
DT4 SID A Function 611, fEAEET mPUT
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No.l m B, BE ¥ JE TSRO A BIMBRIE A

49



BB H

ECHNOLOGICAL INNOVATION

4.2 SRV6-BEBFEAFH IR (Xni=
PREgIEE N AR, ek el Rk 55K

W S E 3k 254 End. DT4 SID X7 HIFAM
IPv4 VPN 325)f) VRF RINEMH S, KR /H

L, Hy MR R —, FIbEAT RANRE
SRv6-TE Policy B¥iEA&E 7= 1 &R0 A AU BRI 5G & RS 21 15 P 1wk 18] Wk 5508
= 1 o {EHA R P L3VPN over SRv6-BE BAEMILSS

IS F A 37 R ER B Xn 7 5t S5 S B, AT
SRv6-BE REIERME 5517 = Bda 2 A3 A2 401 3 FR.

#*1 SRv6-TE PolicyB@&EH S

Tab.l Scenario with SRv6-TE Policy tunnel as the bearer tunnel

MIAAHFR  AhS5EeR  Fg R SERrgh R BE B FRTR,
iE N2 N e s
e ek m%ﬁ%ﬁ 1D k5 CEL MZEusH A = PE1 &R K55
. 5 1. 5 R N
CSVPN 100cuNt UIPN mm T s, A4 LSS
SRueTE. PHEE 500 2 BIE  FISRBLRR 2) PE1 W& T VPN S2i#2 01 LU
Policys) (I S8F g e THEN i
4 MTU re 83.6 us =S, Wi WSR3 PG, HR#E VPN s2fil&$k VRF R
et 00T zuns Pol, Sl
(Ngﬁ Wy o gy o LS Az \ TN .
%) ﬁ%) ik’%ﬂj‘ﬁ ijz:j(ﬂ: %jﬂ 4 Ijljg( H:% SRV6 VPN SID &‘F EJ':’{IZIIIL‘\O E&{Eﬁﬁ SRV6
1 G A P . S
Bl Ous BRI W VPN SID 2001:A:6::A666 fE H #IHAERE
L AR TPve RSO RIBERY, 15315K,
B R
/
-~
\ S PE2
2T IN L 4,.,
\ — “PE1_ = > /
2001:A:2::1 2001A5 i1 2001:A:6::1
10. 1 1.1 \ b /
2001:A:1::1 ft'E Locator:2001:A:6::/64 10.1.2.2
N’ \LOOPba‘Ckl‘2001=A310031/32 Mt End.DT4 SID:2001:A:6::A666 l W5 ICE
kS5 MICE Loopback1:2001:A:600:1/128
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DA:2001:A:6::A666| | DA:2001:A:6::A666| | DA:2001:A:6::A666
SA:10.1.1.1 SA:10.1.1.1 SA:10.1.1.1 SA:I0.1.1.1 SA10.1.1.1
DA:10.1.2.2 DA:10.1.2.2 DA:10.1.2.2 DA:10.1.2.2 DA:10.1.2.2 -
Payload Payload Payload Payload Payload 4

3) PE1 i# 17 IE

PSO

E3 ETFSRve-BERFER I SHREIERL

Fig.3 Forwarding of service scenario data based on SRv6-BE tunnel
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5) PE2 {#i/H HRHHE 2001: A:6::A666 EEHA
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Tab.2 Scenario with SRv6-BE tunnel as the bearer tunnel
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Fault Analysis and Solutions of GSM-R Radio SIM Card with
Wireless Timeout in CTCS-3 Train Control System

Zhang Xiaodong, Chen Yanchun, Chen Zheng

(Hangzhou Signaling & Communication Depot, China Railway Shanghai Group Co., Ltd., Hangzhou 310002, China)

Abstract: CTCS-3 wireless timeout fault is a key and difficult problem in CTCS-3 train control
system. No specific reason has been found for the timeout problem caused by SIM card. This paper
focuses on the research of SEM and EDS of the SIM card as well as the working state of SIM in
equipment application. Through detection, it is found that there are non-conductive particles on the

surface of SIM card, which can cause the radio station to fail to recognize the card and lead to the

wireless communication timeout fault. The countermeasures are put forward to this problem.

Keywords: wireless timeout; SIM card; SEM; EDS; countermeasures
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AR K MR INME, 1 HAZ EA S, ek
M ITEREFRARIIIE N, B IR A P E IR K
MR, ASCEE X SIM R BT R E 24T, H
e R DU it

1 SIMERASH

1.1 SIMEfER
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2 SIMEHED

2.1 SIMEHFED
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1) DMI FETCMZE T ;
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1) RREBAERPERE
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R
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PIHIE S SIM + R,
2.2.2  SIM-RHLEHS PR REA I

218 3GPP brifk SIM FEELER T HIESK, SIM
FHEAH 6 N PINM, LREAZMME, S K
B BRI, R 4 9K SIM RAYBEH, BEAL
IR B PR RETEAR, STHEIRT ShRIEZK,
HAFERERIGF A, ATHERR FLEs U RERY
2.2.3  SIMFREEI

HRAEAREE, SIM RHUEEZR 0.7620.08 mm,
TR 4 MR SIML &, JEEERFEZOR, W3R 1 AR,

Rl SIMREERMER

Tab.l SIM card thickness test result

Pt JE/E (0.76+0.08 mm)
1 0.84
2 0.82
3 0.81
4 0.79

2.2.4  SIM-REEH F-2fi L BELRS TN

SIM B 55 F R i FELBELIE R = R AR B 152
BSIM . RIERE K&k, —BFESEDO
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HEFTARIN, 55850 B 1 ik P ELZe (PR T RZ i sz B R Y
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R2 REEE AR

Tab.2 Contact resistance detection of SIM card holder clip

SIM g P Bl L REAE /mQ
+  PIN1 PIN2 PIN3 PIN4 PIN5 PING

1 47.75 48.14 46.85 48.14 46.85 47.45
2 41.45 45.2 44.25 45.2 4425 41.45
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HILE SIM . WEE SIM Ffil v 4hW, KR ELRH
FAETEREANRE, BeEN—BERYEs,
BB ROCEES, S FEHA X NN E, FEE
VNI, IERIRSEIRAAAE, el DABBIRST
L &R A AR
2.2.6  SIM-~<FEmEK

NHIA SIM F A FIRE, B REIEH
KKK =M 7 REEH oM (SEM) /B 73
(EDS), SEM EZMTHESREAIMMIESL S 45
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Fig.l SEM/EDS detection
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PR AT SIM il v /2 8 I T ANV 4 ik S 0@
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Fig.2 Clip bulge contact diagram
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Fig.3 SIM card tray fixture and sealing
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Fig.4 SIM status before cleaning
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Fig.5 SIM status after cleaning
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Optimization of Information Interaction Modes Between
Railway Bureaus in TDCS/CTC System

Xu Hud', Ren Maocheng?
(1. China Railway Shanghai Group Co., Ltd., Shanghai 200071, China)

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

Abstract: During the information exchange between Railway Bureaus based on the MQ component
in the TDCS/CTC System, a single-network fault or a single-point MQ queue interruption may cause
inconsistent display of information on stations and yards between Bureaus and abnormal exchange of
inter-Bureau dispatching commands. By using TCP/IP to replace MQ and optimize the existing single-

point MQ connection, this paper carries out research on the optimization of inter-Bureau interaction

modes to effectively improve the stability of inter-Bureau interaction information.

Keywords: Centralized Traffic Control System; network structure; redundant data transmission
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Scheme for Switching Between CTCS-2 and CBTC Train Control
Systems for Suburban Railways

Quan Hongyu, Zhang Minhui

(China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430063, China)

Abstract: Aiming at meeting the requirements for cross-standard interoperation between CTCS-2 and
CBTC train control systems of suburban railways, the characteristics of CTCS-2 and CBTC and the
scenarios of switching between these systems are analyzed on the basis of the existing train control
system, the system interface requirements, switching procedures and functional requirements for
such switching are proposed, and then the application scheme of switching between the systems is
discussed, in order to meet the requirements for suburban railway interoperation and resource sharing.
The research results provide reference for the development of technical standards of train control
systems for suburban railways and the development of related train control system equipment.
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Abstract: A BTM (Balise Transmission Module) system is used to realize train-ground information
interaction, which is closely related to the safe operation of trains. In this paper, the three-dimensional
electromagnetic simulation software is used to create an elaborate 3D model of a maglev on-board
BTM antenna, and the influence of the metallic substances around the antenna on the offset of its
resonant frequency is simulated and analyzed. Finally, according to the test results of S11 parameters
of the maglev on-board BTM antenna, the effectiveness of the simulation model and simulation results
are verified. The relevant research in this paper provides a reference for the maintenance of field
equipment and for the subsequent optimization, research and development of the system.
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Fig.2 Impedance matching circuit of on-board BTM antenna
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Design and Implementation of Tram Train Tracking Method

Jing Shunli
(Nanjing NRIET Industrial Co., Ltd., Nanjing 211106, China)

Abstract: This paper introduces the design and implementation of a tram tracking method in the tram
operation dispatching system. This method combines the on-board positions, status reports and track
occupation information of the controllers of railway switches, so that the operation dispatching system can
support the tracking of both communication and non-communication trams in sections with or without
switches in the tram operation environment, and meet the requirements of the tram operation dispatching
system. This paper discusses the train tracking characteristics of subways and trams, and puts forward a

tram tracking method in the tram operation dispatching system, which is introduced in detail from the major

aspects, such as system differences, system function principle, system design and so on.

Keywords: tram tracking; tram; dispatching system; signal system
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Information Security Analysis of CBTC Signal System

Wang Feng

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

Abstract: This paper mainly focuses on CI system and analyzes the information security problems
existing in the communication board, MMI and maintenance machine of CI system. The research
results show that CI system has the risk of vulnerability being exploited, which also provides ideas for

information security protection of CBTC signal system.
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Modification and Verification of Lighting Circuits of Up-direction
Starting Signals at Jiaxing Railway Station

Dou Lei

(China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430063, China)

Abstract: In order to solve the problem that the standard lighting circuits of the up-direction starting
signals of Jiaxing railway station cannot meet the demands of the site, a modification plan of the
lighting circuits is proposed according to the site requirements, and the modification plan is verified.
Firstly, according to site requirements, this paper analyzes the shortcomings of the standard lighting
circuits as mentioned above; secondly, the circuit modification plan is proposed; then, the circuit
function logic in the modified plan is verified in different scenarios one by one; finally, the key points
of the modified design are summarized. The results show that the modified circuits comply with the
“fail-safe” principle and can effectively meet the actual demands of Jiaxing railway station.

Keywords: starting signal; lighting circuit; site requirements; modification; verification
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Analysis and Solutions of VDX Time Sequence Problems of
CTCS3-300T Onboard Equipment

Chang Bin
(Shanghai Railway Communication Co., Ltd., Shanghai 200071, China)

Abstract: Vital Digital Input/Output units (VDX) are very important in a CTCS3-300T onboard train
control ATP system. When a train runs, the VDX time sequence problems will directly lead to the
stopping of the train due to failure. In order to ensure the normal operation of 300T ATP systems and
improve the efficiency of operation and maintenance, the causes of VDX time sequence problems are
analyzed, the solutions are discussed with consideration of the functions and principle of VDX units.
And the scheme for dealing with VDX time sequence problem is obtained.

Keywords: train stopping failure; Vital Digital I/O unit; redundant system; time sequence problems
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Abstract: Based on the development history of the interlocking systems, this paper analyzes the
system architectures of full-electronic interlocking and computer interlocking, compares and analyzes
the application characteristics of the two interlocking systems according to the current status of urban
rail transit interlocking systems, and explains the advantages of full-electronic interlocking systems,
such as small occupied space, short construction period, simple interface wiring and convenient
maintenance, which enable such systems to overcome the problems existing in computer interlocking
systems. Finally, this paper examines the current problems of full-electronic interlocking systems, with
an outlook for their application in the future markets.

Keywords: full-electronic interlocking; computer interlocking; electronic execution unit; urban rail transit

1 EXBARZHKRRE
F— KBRS UM B T 1856 fFi4:

WFSEIHA ; 2021-10-27 ; {EEIEER : 2022-11-29 F—ER/ BN PR G1% 5, w20
EE”N . L3 (1994—), %, &P, ML, L2HFE THRBORR, HEET YRHER L RACER RS, H

76 s T A 3B 5] F B AT AR A A A K T ShiE SR AR E B, SRS T8 —fCYk e,
155 Z 4%, 9 4R 1275272068@qq.com. ’ ’

110

PREIE RS TREOR(RSCE) 20234E1H, H20E&5 14



TR SRR, DAEMN 6502 A LERH
SRR NRER, @I ALk FB2% IR RS S B
TEBUOCR, HEFEERERE, i RIERERE.
HEFANESF A (E58 RBCBUR SR A |, JE
BN A 6502 /Y 15 FKM28LkIL
i FEEIMEER AR DR AR 7T T,
T 6502 5 TRARRMED ks, BEER T
=AU RN BIER S

H#l, $ MR EAUBRBR S %7 2,
RIS, AT APESEESRETN E L AT T IE @ s
BT, R R R A A7 o
B2, adfmpyiEmngs, TRVIKHARSS
FBINEZEHHR AR A S S SRR, BC&E %,
FE TR, HHE4E TERROR, B
AP HE RO IR, REFERL S (M 32 i . 7% th
Ko SItFEN, FEEBEDBET. BaEHl HEL
TUAR. BHERARARE, RABRASEEIRITH
TR AR B RENH S HEEE S5 R&EE
FHBCRMIBAE, BEE YR T BB RS
Ko

TR, A E T EHUIKBR G ETE A 4 1k
BRALE, HHHREYURBERGEA TR EH,
AN RE(L, T T I T BT BRI 4K
AR BN (5 S B 5 3 s 1 2 T IRBUR S,
H RN FLIE S BT H h E2 R, BA
FEEPNIEARKERER, EERSHTHEE 7 TE
IDASEE SIS

2 REGRM

2.1 HENEBIRSL
HEHIKBRGERA T RIS TERIZHE, R
BT 6502 A RIIAT LSS, R Ak HEARA
AR, SUEESTLGATHEE, JUSHEE, BEZE
SR, SRR FLES T AR AR F L, R K
I TR A A AN AE, X 2240k FL PR () AT SEPE A B Ah
FhHFERER IS RINE, T EREEE TR
GFRIRIPER, AR TR PR T RN

TECHNOLOGICAL EXCHANGE

22k, Himses®, RUEIERAEARITE S, THEH
PRSI R EWE 1 R, EEEH AN
B, BRBOZHE. TR SR,

MR | pirs BiTR | S
SR T
[ ||t
BR[| o | 7
sl [ B 5
e v | V| [Canam ][] 2 ‘
sep e ||| EPL | -l e

Bl HENRIRARERE
Fig! Schematic diagram of computer interlocking system architecture
1D AWRERE : AR E R, FEERIEL
BN ERIR O L, SEIN R EEVEE NS S AL, 1B
7. UEX BRFR SRR SHIRBZEXCR, BA
FEOCHREMSERIIRE, AT TR A9 AN THRAE,

2) BRBUZHEE « BEEBEN, WNIRROEH
AbEEE IR DL AR R BE B ) RE,

3) HUTIZ : A /AR AR A AR, HECEK
PEENUZ BT, IS AHN BRI e E N
FHUN AN g R, FF AR AL =
MRS RS B

4) BIFREER  JENSMEERE WES
Bl FEAL. PUBXERE),

22 EHETFERBARREN

EHFRMARARWRENE 2 iR, 2T
PRI R A 5 T EA LRI R SRAEA RAR A, B
PR RN T, RREPUTERRT
Z 5o PUTHIE R B FHUTRITERIE SR YR
G, BT PUT R ITSE N O B LR
il a2 BRI &R

LT R IT B A AN F DI RER & fl FL TR R
HK, 2IREEMIH) BT, 4T
IR IR, BNRFEEGHIPEMRE, &
iH, T RN EENZENZ 2, BFHE
Al NESHL BRI PUE & AR, FA/
W ANFWHEFEL LR, I HRT A S

No.l & J5: RTEUTEES HRYURBIRSIN Lo Hr

111

BARR




AR
ECHNOLOGICAL EXCHANGE

AR éﬁ% W7 W2
| BT T b
Hfteder/ e | | [esiobusesy) || 55
?E?Fﬁﬁ(ﬂ'l]if’?iﬁ : : 1%%*)“% N % mm“
| | EEL/O
} } O

E2 2BEFEIURKEMNTE
Fig.2 Schematic diagram of full-electronic interlocking system architecture
BAGERSE, WEEN, avLHhaT,

AR WIEIRE, RISCRIAITA,
3 XEbMR

3.1 =EbaH

TN B R Gt R F 4k FRLAR SL BN 2 M 55
WA SRS, MR TR RFENPITHITH
TR G BT R RE BN P IR S TR, #
ERE N, B,

DA 15 ZUEEHL. 10 dHIE 7 ks st R i),
HRAENRM RS, FE 1N ENE, 1
ANERBE /O AEAT 6 MHEHE ; HRHALHEFIBIA
g, HHEZE1IDBBENME, 2 D BEREHERN 1
NI, MEETE, SHETEBMRFERAKED T
HEHEMNEE, T T4 DPUERN 300 24 4kH
28, KHEREIR/D 10 m* (9 &5 =3 1A,

RIETH K TRER, —BEsIHTERIR
GRS BB E R KL 80 ~ 90 m®, A
—HXUT2HETHHRAEEREENMEHEHRA
M2 55 ~ 60 m*, I IR/ T 30% (A B E A
FHIC AT, 4RI R G A A O ek D R 1R 15 %
TEHEMEE BE NS,

3.2 HETAHA

H T H AR AR T 554k AR PATH
B, RBP4k FR PR 2 ) DA R 40k P R A 2
FIEFEREIAIL, T LTRSS, Hig
RSB N R SR, FRETRREM A1,
M TR 7%, A5 HINRERLNER, RHTR
eI,

JURIINZS AN

ERETEBCR AT PITRIT, R OB
b, RAEDERIMEORL, HAECZSRAEZK
iy, BIIETARE, mARR, Kk, 2R
BUARGUHYNE LJE ABeRe,  RE &l LRl
3.3 miliThae

£ TR LY F T T BT RN B8 (E
518, RESMZAYIENRIUETIERE, BA RN
RE, AIDUER RGOS - T BITHIa TR,
ENEZL, BRASHFREITICRMNARSE, W] lE
BMIE,

HEHBBIR A RS EMINRE, TIREZEN
A IR T,

3.4 BHE4HF

HEHURBIRSTH A s Z IBCERE 2%, 4RH
SERIRE, BBk F AR ST A S BIE,
H IR FIBER AR, I BRI SR 4K L 85 B[R]
—RAURRI s, ANRALE A 4K F AR # AR ZEARE A
[ )56 P 176 Il A B O AR B b, TR,
HENIKBIRSIN H 4 TEREEOKR, EHEH
X% T4k AR AT B HRAES,  [RII X 4RI G 4E
BIKFRIBE I AR R,

ERETFRMAGR AR, BFHRITH
JUiti TR, HEETTE, H3GRt R, BT
HAFSHEP NG, AISREEsTIRE, 4
PLER/DN, BEARFEAEE, WHBHERRYER
B MR AR TR B BUR S,

MIRA ST U A2 58 P R LB R GE R B
THOUORE, RHEMSHIMERIFAME, TNIEERE
AR A DIERE P, (HRIE A RIE HaR IR A —
B LB, SFE4EBRANE —EAR NI,
1M 42 FL ¥ R BUR GE 47 B RF RS RE SR 128 B 1
KTHEE, Ml fTRIMRORTT R,

35 WEHE

HHEHUBIR SRR FL AR FRLER LR A%, K
B AL IR, R ZEUE N ARG < BT R E
A ZAIRH A N BN R I Ol — — A THE S,

112

BREIEEE S TRBR(RSCE)  20234£1H



TR R R (R, AR E M AR B R AR, T
R LRI MR R SOZREAILAY, Joikwifd B R 4E(E
TR, 8 E R HE DB HR R, X
MBS E S SPNE PRIk (H 8

e FERBIR G E SR R NIIRE, AP
SR A IR, RE M IHARYE M NS B 1
PEIGOLREATHRE, #CRUE AL R, RENG IS AL EIHR
Rk, ARG TEEEHEAERN R, TE 74BN
FHREA
36 RGN E

HENURBIR SR e LA N AE, A4k
BRVRBIE RS, FIRIAFI S T, gk
A EMASTH, MNEAERGUEIMER. R
FEXERE R ARG EE R,

R TEBIRGUR B ORI, ATy AR
Ji5s, HREAEBRBUR SRR FANRE O _E B M
HUBCE R, FRAEAUAE A I0AH I B FE T A TR R
RIRT, RGtY R, NEHERGAED. 0,
3.7 BEFEBER

HEAUBRBIRGIH TR T RERIR AR,
ER—RHURIREEE T, RASHE FRBRR
REA R/ DA L BRARICR, [KIt, 2 F T ERBUHAL
TH AN UBB IR A B FROREEAR, AN AIRE
FEM D, fE—ERE ERGCRH 2R TR
gin] AT fEs
3.8 mABEH

MIRBIUR SR ECR AR R A ERE, HIRE
LI R GUR A T BRI RS2 IR R X — IR
RKER, ARKFEZRN TR A SETTH, B B,
CHEZN KBS T2 FERBRY STL4 JOAIE,
HRIHTE TARITH H R

4 Z5ig

LR BN R TR T SR BIR S &
FRTEIL, RGUAN KR LB B A ml AT A LT
HEAURBIRS, 2 TRBARAERELHE, H
WA, Gz, Ry REZ )T A RARIL

TECHNOLOGICAL EXCHANGE

%, Al DU AR EALBCBER GU A £ 1Y 5 22 RRS
B TAERR, eI MERE M5 M, UreER4k i ds
ks —HEAE LK, RS 7RG,
e FEBARGHE —ERE LTS T RENAS
YN, AT LB,

FIR, 2HEFERIMEABRERZIA, HMH
22 P R B SR T B S 0T H A ) R e AR A
DB, MEAREAT R FER, mH, £
TERBOETURIR SRR I T RS E %
FIEETERAR,  HLR R ANPG F i TR RE I A R,
BRI X ZRGRA AT Z R A%
B, HEMKIZERE, EHTFERBUBEIRZ R
RS, WRARERAAZREITH, MEERK
PR RIE S BT H AR REIS 2 T2 RN

SE B

(1] 0. 20 FEFTHRMAGGEA [J]. @ik
WREHAK, 2015, 11 (21): 167-169.

2] REH . &b TN FARE A Sk T R
[J]. k343t BAUZ A, 2014, 23 (1): 53-54.
Liang Zhiyong. Design of all Electronic Computer
Interlocking System[J]. Railway Computer
Application, 2014, 23(1): 53-54.

[3] 3K#TF . A5t FAERS S b T+ ALK
streoAr [J]. Bk, 2013(5): 82.

(4] 1Tk, LB, FAF, F. KIEFHEE Tt

EMBEA 2 THATE AR [J]. SREFIR,
2007, 29 (2): 118-121.
He Tao, Fan Duowang, Wei Zongshou, et al.
Research on the All-Electronic Performance Units
for Computer Interlocking Systems at Railway
Stations[J]. Journal of the China Railway Society,
2007, 29(2): 118-121.

[5] 2%, 724 . e T FNEHEL L
[J]. 4kiEs@1315 5, 2002, 38 (8): 15-17.
Wang Zengli, Fang Yafei. Full-Electronic Computer
Interlocking System[J]. Railway Signalling &
Communication, 2002, 38(8): 15-17.

No.l & J5: RTEUTEES HRYURBIRSIN Lo Hr

113

BARR

i




AR
ECHNOLOGICAL EXCHANGE

(6] =Y, Mik. 2LTHEANRKEBMEZAARME
KARBAAR [T]. SRBEHARLNFT, 2018 (6):
11-16.

Bo Yunlan, Yang Tao. Study on the Architecture
and Key Technologies of Full Electronic Computer
Interlocking System[J]. Railway Technical
Innovation, 2018(6): 11-16.

7] T . &R T it FAUBRA 69 KR 5 AARAL 2 A
[(J1. AR, 2020 (15): 9-11.

[8] fT35 . 2 F it AR L R0 EF [T]. 4%
BAFE5 TAMAK, 2011, 8 (4): 21-23.

He Xuan. Consideration in Developing Full-
Electronic Computer Interlocking System[J].
Railway Signalling & Communication Engineering,
2011, 8(4): 21-23.

9] #okthr, BHL. 2LTHRPZATL L EA

A 1], k%8415 5 TREA, 2022, 19
(8): 92-96.

Han Bingqian, Su Xiuyuan. Development and
Application of Full Electronic Interlocking
System[J]. Railway Signalling & Communication
Engineering, 2022, 19(8): 92-96.

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

E/ME 2
ERERSXERE (2023F2025FE—RISE ) (i)

R T 2022 4 11 A5, X4t 134 11, ENEAT,
1 BR

2020 4, MIRAZRAXKAM T (AIFRe I R MG (Sustainable and Smart Mobility Strategy) ).
BT, C&HIE T FYIER

#2030 F, mEkicEEE—% ;

F 2030 4F, B HIZ R 50%, #2050 FRE—% ;

£ 2030 4F, W EIETEREE /KB 2 BGOSR REfS 5 Al A RIS R O 52 40,

D A Ak B SR K SRR IR B 2 B S IMIX 2 E AR, U HE SN TC 3 B A B — RN Bk B DX R i — 5 R R R )
1B1E,

£ 2023-2025 FERUKIHAIE], - R 2R B R A AR CLAS I ACR [RI 2R A 76 51

ZIBCGRAESS « @ filE R RS R AR LRI 2277k, I BB I 12 & Bk 2k ig R 4009 B BLE KR,
DR K R SR A BOR AT 554546 Bl T BR B 32 15 A S e

FERBATTIES - BEGE R ZRAT MR YE B N2 IAE. FRRAN ERTMS #1558 BOR i
NG SS, W22 ATAE 5 VU Bk B — 157 D AT H5 AR SO Fh i ol D0 28 9 Bk B <2 4 1 T 6K . 38 0 ) L
ftfr:%5.

2 2023-2025 FZFEMK!
WX BRI SR AR R 41 O TGRS A B, HEBR L AR TR R 254

14 PRIIEF (55 TREOR (RSCE) 2023411



NEWS ABROAD [ EANI=L,

AR R 1 BRER SR A BRI B9 B i RS R AN B TR BRI E RS, 3 al DIER NN ES
EE

G 2 0 BRESIERON B TR, SCRFREAEIREE T SRl p 6L & R 2 EKIZ R GE, I B O —
AV ED R JI NP2t i G

fIE AR 3 1 IS SRHICSEHERE, JF Btk MaaS (H4T7RIARSS) M1 LaaS (WinBlikss), HohuisE
=2 BATIER RS

AR 4 O TR PRIBRES TAEE TS, BRI ROy — MR B 22 H A PRIz R K.

IR 5 1 FERON R RIR LT, BRSO B IS R MR

S TR 6 ¢ BRER VRN — sk N — MTAE, 2257585 R BOREEE

AR 7 0 BREDRE O EERERIS RIS B X R, W BRI J5) AU BCRE £ 2 BRVE I AR 2 KA,

g TR 8 O SEIMET BB R, BRI A RFI L, WERBKE R HEAE . &AutE E AT 8]
ERE

AR O ¢ BT miE, BURRIBRIRMBMEIT N, RO BRES R R AR OIS 1B 1 RAFAY TAEIABL,
3 2023 FETIFit%!

2023 4RI BRI R B AR B RN R

BORMZE ke - W BRES R R 800 T D Bk IS T NI BORRZ B Rks, SR RIDT IR EAREIT BB I8
BRI, FHSEROUH (R — 20 RN AR E 2 1A P E SRR 5 RREEIR A S 5 258
PUESEE — A TES) (BA—2 U, ERTMS S HoR#tlE, IR0 ; DAREE ERTMS,

7 RS R A RZ esl, WEERR L2, (ESERLZERFRRIRIREIE AL HA)
KA Z 2FRM L 2R IFEIZ 2757, JF BT RHEMARTIE, Mo b ke 2 4,

B & FRANZESS « WK BRI R R AR St HE R RO O % e, FF HLAERE TAP TSI (FiaR5EiEfEEA
B A ELHR EOEERRIE) BUNBYA R, WK BRI Ja) R 18 25his A AN Bk il S 75 i 4k 20T e Ao

AL SR « B BRI R SR 5 RIS A 5C77 R, At IR RR A OGS BRI BHHES), R
BRERAT ML PN BB I H AR FR 1 L

EIRRE AR - WK Bk JR) 4 20k 52 41 1 0O S R 6] ok 8 N7 T RO o 0, R B 25 5 2 T R ) e o 3 P X
I, SCIBRBSERAE AL, RN s 2 e MR S B L ELE

ReFRyiaE - EEKE R EaT, ZRERES LU BAEEIF B AR, RS iR
BT AT R AR S AR & AU LA 55

(AFEBBEETHALITREAA RS EA4E5 A © https: //www. era. europa.eu  2023-01-12)




(FBEREES TERK)

Railway Signalling & Communication Engineering

(BBEGERES LREEA)HPEEBREGEESEHARAREE, EH2BEERESTRRITRERGRAR
F I, 1EBRES HL S5 RIBE, BT M L R 4E 18 55 S A B WA, RIS RHE N B 4 3% 28 [ 22 e b i S B ke, B
2005 12 RHE M ERNIATRIT BAGE ~ESHRYS :CN11-5423/U, ERREESE B RY S :
ISSN1673-4440, A T2 o E 22 AR B FIE5 5 W6 B8 FE S i FI IR0 I s RCCSER B RO Z R ITI; H AR AR
P AU B diz E (JST) ek AT s EBS CO S AR ORI T 5 v T O 300 ) (528 328 ) 80308 WAL sk ST 1 5 v T 22 R B 1
OERERR) 22 SR 391 ] 5 Fp SCRHEE T T R0 B (42 SR ) WEesre 3911 5 o [ S RS0 P2 i R 24 e T DR L 5 8 22 30
B R B 2 SCBR; TP EBRIE 2 R IR (5 S 0 R 45 I 5 B 508 H AR HUE R A E B A R AR,

F RPN 2 SRk B AR T U A8 B A5 5 5 BOR 75 T BIRHIE AT R DR, T B ESMER AR TIE
& W RNBERR T M REERE SR B mSF BRI AL e 8 AL AL Be b T R, FERT BRI R LK
B P S A B BB R AT 20 5 S Il S A SR BURAE B AR BRI R R R a5 B AR BORAIHT, HR
T2 I8, BORZZ I AURPEBE, £53d o PFIR. EISME B ATk Eh &2 H,

EitZ YAl AN DR
WA E MR  https://rsce.crscd.com.cn HISJY VT )« 25 i Jr T I B T TRl 42, & 1K 5:80-532
hlFHE A5  rsce@crscd.com.cn ST ] : e-mail sRHLTE EgmiH 6

HIM AR : http://www.tltx.chpt.cnkinet/WKD T {fr:f&i01107¢, 245 (120 1207C
Mtk - Ab i 3 B B b X IR 4 1S e R B 15 e b =8 5 B

HE%%:100070
Hi5:010-51865951 ISSN1673-4440
f£H :010-51841598 ISSN 1673-4440 01>

Pk : www.crscd.com.cn

https://rsce.crscd.com.cn | ‘ I ‘

FIR T TR R, 9771673444231 “ “‘
B, T EA T 2,
HERIRE :80-532 EIPNEH: 1070/

CN 11-5423/U



	2023-1月 封面_副本.pdf
	2023年第1期目录.pdf
	第1期正文.pdf
	第一期封三.pdf
	2023-1月 封底副本.pdf

