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Analysis and Optimization Suggestions for EMU Tail Speed Restriction
Keeping Scenarios

Xu Huasha', zhang Chaofan®
(1. Chengdu Safety Supervision Special Office, China State Railway Group Co., Ltd., Chengdu 610081, China)

(2. Nanning Signaling & Communication Depot, China Railway Nanning Group Co., Ltd., Nanning 531000, China)

Abstract: By analyzing the tail speed restriction keeping scenarios of after EMUs pass through the
wheelset inspection section, according to the relevant technical specifications, combined with the
actual situation of the site, the tail speed restriction keeping of the 300S, 300T ATP onboard equipment
is analyzed, the different processing logics of the two models are compared in detail, and the specific
optimization measures are put forward.

Keywords: tail speed restriction keeping; EMU depot; ATP; 300S; 300T
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Research on Verification Method of
Balise Transmission Module Based on UVM

Liu Guangyu"?, Ma Pan"?, Liu Xiaoting"?, Meng Boyang"?, Lin Ziming"?
(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: With the continuous improvement of FPGA design logic, the difficulty of testing is also
increasing, and the traditional verification model based on development tool can no longer meet its
testing requirements. Aiming at the FPGA of the balise transmission module (BTM) decoding board,
this paper designs a verification platform based on UVM, and realizes the automatic simulation test of
the code. The platform uses the method of random driver and direct testing to generate test incentive
sequences, which can achieve the requirement of test coverage of FPGA code through fewer test cases.
At the same time, the platform can realize parallel simulation of any number of cases as the server
resources permit, and further reduce the time cost of testing.

Keywords: test platform; random testing; direct testcase
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Construction Scheme of Comprehensive Intelligent Operation and
Maintenance Platform for Intercity Railway Signaling System for
Shenzhen Metropolitan Area

Hu Wei
(Shenzhen Railway Investment & Construction Group Co., Ltd., Shenzhen 518000, China)

Abstract: This paper introduces the construction background of intercity railway in Shenzhen
Metropolitan Area and the operation and maintenance status of the signaling system, proposes the
construction goal of the integrated intelligent operation and maintenance platform. By analyzing
the operation and maintenance requirements of the equipment, a set of specific software and
hardware construction schemes are given. After the completion of the platform, it is conducive to
comprehensively improving the O&M and management level of the equipment, and is also conducive
to the integration and optimal configuration of data resources.

Keywords: intelligent operation and maintenance; signaling system; intercity railway
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Design of SIL4 Safety Platform for Train Control System Based on TMSS570

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

Abstract: This paper researches the security characteristics of TMS570 CPU and applies it to the
train control system. A SIL4 level safety platform based on TMS570 processor is constructed with
dual two out of two architecture, the specific implementation scheme of CPU security self-test design
is proposed, and the technical points and exception handling measures of CPU security self-test are
discussed, which is helpful for users to realize the security functions required in EN 50129 standard
through simple configuration and processing.

Keywords: TMS570; SIL4; CPU self-test
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Abstract: According to the definition of main line and the provisions of signal aspect and indication
in Technical Management Regulations for Railway (High Speed Railway) (TG/01-2014) and the
provisions of temporary speed restriction design in Technical Specification for Temporary Speed
Restriction of Train Control System (Q/CR 662-2018), this paper analyzes that the line design and
signal design are not unified for the processing of main line in the station, It is the reason why the
speed restriction cannot be issued, and explores reasonable solutions.

Keywords: main line; signal aspect and indication; temporary speed restriction
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Study on Signal Transition Processing Scheme of Sangzidian Station

Fu Zhi, Zhang Wenfei

(Jinan Institute, China Railway Engineering Design and Consulting Group Co., Ltd., Jinan 250022, China)

Abstract: Based on the double-line reconstruction project of Sangzidian railway station on Handan-
Jinan railway, this paper proposes a special processing scheme for connecting turnout of switching
lead when this turnout has been removed. In order to ensure safety of railway traffic during the
signal transition, switch normal indication of transition turnout is inserted into the lighting circuit of
protection signal. According to the different position and enable timing of inserting turnout, practical
treatment methods of transition turnout control circuit are proposed separately, so as to meet the needs
of railway transportation. The processing method of inserting turnouts in the switchless section during
the transition period is discussed, and a reasonable transition plan is proposed to successfully complete
the station signal transition. Through the summary of the signal transition scheme in the process of
station transformation, these suggestions presented in this paper can supply references for transition
scheme for station reconstruction project in the future.

Keywords: signal transition design; turnout transformation; turnout processing; turnout indication
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Fig.1 Sangzidian station reconstruction diagram
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Application Research on Intelligent High-speed Railway ATO
Based on GPRS

Wang Jundong

(Beijing China Railway Construction Electrification Design&Research Institute, Beijing 100043, China)

Abstract: This paper introduces the operation mode of CTCS-3+ATO train control system and the
relevant parameters of GPRS. By analyzing the monitoring data of the first domestic high-speed
railway line using CTCS-3+ATO mode for more than one year, the high-speed railway ATO service
fully meets the requirements of the specifications formulated by China Railway Group in terms of
function and performance, and has no impact on the original CTCS-3 service, which proves the
feasibility of using packet domain GPRS network to carry train control services. In order to enhance
the availability of GPRS grouped domain channels and ensure the normal operation of ATO, this paper

puts forward reasonable suggestions on BSC resource utilization, cell reset and ATO device protection.

Keywords: general packet radio service; ATO; train control business
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that meets the requirements of GSM-R is required. This paper first introduces system architecture of

GSM-R packet domain simulation system, and explains the technical difficulties of simulation system,

then describes the difference between simulation system and current network in the signaling process.

The whole IP protocol simulation method is proposed and a GSM-R packet domain simulation system

is built that meets the requirements of R & D and testing. Finally, the system performance indexes

such as transmission rate and network delay are tested, which shows that the designed GSM-R packet

domain simulation system can support non-difference communication of real railway application

products in the simulated network environment.

Keywords: GSM-R; GPRS; packet domain; network simulation

RSB r B alaE RS (GSM-R) M8 3@ M
IS5 (GPRS) BAZ A= vE, L
AR EARFMS, aJLEREERIREM R, EA
ENRPRESE A GPRS TERE I E a2 FIR L 21
&, FEEIIERFTRKIAE, GPRS B#HiITIH&K
B MR B 2 2 BRI R, RRIN R & AT
) ETCS #fE R ELR 3 AR, BALJefE GPRS
AR A\ P R <5 2 e e . T TRk
FEIEE Y GSM-R W2,  PRIH W ] s R 2 H,
MRS 58 /D, BT REES GSM-RHY
GPRS iEERLIF-6, SEHET GPRS HIELES M H]
77 TR AR,

MR EIPERR, RIERBERSN LN, &
TR —FIA] UE GSM-R IS EIM ) GSM-R
SHHIBROT RS, T8I AE %07 H W 28 kTR
g8, T2 ERES N ST A TR AR

1 GSM-ROBIFAERGEN

RN 505 GPRS £t 2 TR EHR L 15 R
i GPRS #:X, GPRS &uifEHIF IS GPRS
WLkE, RGEITHIE, BUSEhE, REREM
LRIMIARES], GPRS 2&umdia A& 1K A ARFAIE 32 22 M

TR RIGE, KB EEEE 2 oh 3 R R AR IR
R / ZAEHL (BTS). Hulifzlss (BSC)
oyl st (PCU), H PCU BHRIRIEHi Ik
% GPRS SZ##1isi (SGSN). M3k GPRS SH#71 i
(GGSN), RZEALW | HEMH,

GSM-R M4 7 eIk B AR GTH R BN & 1 Ry
R, ZARGERA R GSM-R BB H R FH
T PCU, SGSN. GGSN % #jr, HH PCU
BATT I TR o 2 IS M FEL B RS 0 T K,
SGSN fsi Mg ATl BahtEER, Tkt
EEL APEdRER. RUEE RS R BdE
ek FINEE, GGSN MEARIGEH, Motz A%
il B HEEEAIBIR S & F P B E B SN
[FEEImE DTN

2 GSM-ROABHERSHIRERA

GPRS £ GSM £ty CS-1 (Fia g 2Lt L,
XARMET CS-2, CS-3. CS-4 4t 3 M5iEHmIL, DA
TR = LR R TERE, AR 28 P15 ) AL 3R gm L RE RS
ARER @G HIER, 1E GPRS BIMH K Z R A HER
ERCHYTT SRRBATEN AR B IMIY T R, VT EIRR
HAGFEREIAERZN I, R ERFIER L

BSS

o) v | () is— (D

A

(Msc/vLR] ( HLR |

I
Gs

Gr

(Pcu }Gb—{ sesN

]{Gn—[ casy - i —@ED

El GSM-ROAEAEMERS N

Fig.1 GSM-R packet domain simulation network system architecture

No.9 KEHR, MZE, 2

A, #BERH: GSM-RMIZE 4B HRFOHEARITFR

43



BB H

ECHNOLOGICAL INNOVATION

MATA (EIE ISR T M R sh e R R, &7
HSCEER 72 G B R G R 1B 16 75 SRR A RIPRAR R GE Y

BRI N R Gt EE G (MS) £ LM
GPRS M%), R SGSN KIXKEIHRK, SGSN
WA P B4 GPRS M55 HE 1 e & kK & )
%, IR R, HERZE D HESETIX
(PDP) B HE K DAREUM R ELE MY (IP) #ikk,
SGSN R 2IHHEARAIE (APN) FEZIEE
LA RS a5 (DNS) #EATA#NT, FH SGSN &%
BOIEE R EIRFE R GGSN, H GGSN ARss 2 EALE
HR 55 #R AR BZ% MLS X BZAY TP HuhtFF 73 Be4s % MS.
EA K GSM-R M2 IS E RGN — AL,
Ktk SGSN #1 GGSN M THyScH B %, iE
ARGHIMERER R, RIAE GSM-R (457> 415
TIERGRISFES, SGSN #1 GGSN &ff— L
B, manAIfEER A GGSN HITHIL T, 1&IRFR RN &
> GPRS 353 Bt 1P ik I SE B2y 4H I B 8 15
R N ARG BN E R

MARGHAFES ) A FEAR SGSN [HIEH
DI, GGSN EIKB A G FTER SGSN FFFK, [
NAZRZH BTS, BSC/PCU, GGSN #1SGSN =z
[FIH AR ZRATIEE (S, Btk GPRS HHXH N T
77 I L W TS B I BOS A RGETE M, fA
fealss % GPRS XA HI A ZEEF O R AR
LR 7 — KM

3 GSM-ROHBHRRGXERIED

3.1 GPRSHfi&

GSM [f & 2 N EFRBE N H F FRIR (IMST) Y
&. GPRS & NI EHTE, B GSM-R M%7
HBVIERGCE B FHBIIIEIRE, 781t DK
BHENBIHATURH, O 2 iR,

GSM FRiERLE, GPRS &KimbfER, MS &k
KiEMEIERE| New SGSN, ZRJ5H New SGSN
& Identification Request, MiHTAFERS
IR —4> SGSN, LA M IH SGSN & 1%

Identification Request {HE, FFEEZEMH %
&i% Identity Request H&, ZERIE iz IMSI,
B PUTSEAG IMET 33467, SGSN BHIFE
N EFFE (HLR) % MS A EEH, HLR ¥ MS
LI EHE R %% SGSN, ZJ5 SGSN FE M
M EZFeR (VLR) BRAEER, EARGHAT
TERAEVIHREITEDL, %G558 B ke th 75 22 fd
L& 0%, 5 SGSN ¥ Attach Accept HEEXR
FA P 28 S R P 80 B S T

3.2 PDPLETFXXHUE

PDP b NSCHE 7 0 P 4 Z 2R PDP 1
NOBIERI LS 2SR PDP B RSCis, — s
R P2t E 3R RBGERAR, E 3 R —%
i) MS &t PDP | R ISR,

MS B 5EM SGSN %4 Hi PDP ERCiEK, 1E
RNARLHE PDP 288, W8S AR (NSAP),
APN % 5 &, SGSNHIfTLZ 2 MM 2, #E
SGSN tR#E MS 2 it i PDP K, APNEFE R
fiett GGSN #iyk, HEE T ERSG AR T84
GGSN, RAHERAGK R %@ g, HE
FZIM GGSN K J%AI& PDP £ Rk, GGSN #
Fi SGSN 2 L[5 BBl TP idk, BREMRSS &
(QoS). #J& SGSN #lk GGSN 1) PDP fil |- R
MR, [ MS IR [EE PDP _E R SCEUGEE, It
INF MS 5 GGSN Z R T H, 7TRA#FT74H
BHEGIE,

4  GSM-ROHBEHE RGN

4.1 EBIKRLEH

G 4 FR, BEREREOMERAEBILE, IRAERRER
PIREFRRER,

BTS {/i B B B X ) W &k 4% 52 A ) B2 4 49 1
B TR, BN ERHER
(TDM) Zfe. P)PEBERSFHZEAT I, Al A 24 55 A%
(FEC) ZhRE. RiE%AS. PrRaxdl, AlEREH %
77 SERENS SCHLE m iR B G, BTS i E AL
ST CS1 (HMS3E 9.05 kbit/s) 1 CS4( HfE1E

44

BREIEEE 5 TRBR(RSCE)  20234£9H



TECHNOLOGICAL INNOVATION ARG

[ ms | | Bss | [sGsN(mew)| [sGSN(old) || GGsN || EIR |MsC/VLRmew)| | HIR | [ MSc/VLR(old) |
Attach Request(1) Identification
»  Request(2) .
Identity Identification
J Request(4) | Response(3)
X Identity
Response(5)
Authentication(6) i
" IMEI Check(7) 0 Update
< > » Location(8)
Cancel
Location(9)
Cancel
Insert Location
Subscriber Ack(10)
Data(11) »
Insert
Subscriber
Data Ack(12) R
Update Location i’
Ack(13)
Location Update Update
Request(14) q LocaI:ion(IS) Cancel
»| Location(16)
Insert Canqel g
Subscriber Ifccl?(tll%l
P Data(18) <
A Insert
Subscriber
Data Ack(19)k
Update
Location Update Location
Acﬁggf(gz) P Accept(gl) < Ack(20)
Attach TMSI
Complete(23) Reallocation
»| Complete(24)
B2 GPRSEX&HIE
Fig.2 Combined GPRS attach procedure
MS SGSN GGSN 21.4 kbit/s) MAMEER L T HE, HTHELUESIR
Actlvgeequgls’t(clgntext BEREEARFABE R GPRS M4,
Security Functions(2) | Create PDP Context PCU fii E L 52 B AR 82 A2 (MAC) /
" Request(3) \ 3%
S —— Toekskpk i (RLC) AR A ThEE, B MAC #A
reate ontex
Activate PDP Context Response(4) R MR, MAC LA, RLC HaEELIEK
Accept(5) < N \ \
< (ARQ) f&HsE R IEAZ k&4 (LLC) PDU
B3 PDPETFX#E \
Fig.3 PDP context activation procedure éj §”$éﬁo
GSN {7 ELkbR 1 3525k SGSN A1 GGSN i,
DNS/ ‘ PR |
Bi K 4%

| wm | 145 GPRS B a A I (B4 ) s
| WS [ 575 | [ Pcu || GoN || mat +® (PDP MIERIZHGE) . H T ARG D (e

Wekss || worss | o [ oiE [ #n N
1> SGSN, [H i GSN i EARBARFZELI SGSN
___________________________________ MEEHEIEE EHXEFRERE,
El4 GSM-ROAIFHERGHER JEXY GPRS %, PDP b R CBiGERiE,

Fig.4 Module of GSM-R packet domain simulation system

No.9 skEWR, HZIE, 2 A, ZWEMH: GSM-RMZE BT HRFCHE AR 45



BB H

ECHNOLOGICAL INNOVATION

GPRS i 2% ] LUBIEEH GGSN shZS 7 By 1P
LT FSMNN, GPRS M4 i E RS RH Ubuntu
TENTTERGEE, GPRS SMNWIREEII AL
UM 281% 5 TUN FIHCE W 25 bk 5 i NAT S,
GPRS &ymfE @7 RSV RSN, (THRS
Kmn JEtk e (SNAT) 77 0% GPRS TR
IP s 4 9 Ubuntu BRI TP #ik, FFLESD
Do Wi 7 B 3@ X 2 2R ) 75 30 EE T A 5 [ R Y TPt
fik,  PASCEIIE BRI 25 15 R DO RE.

DNS/ Bk 5859 GPRS 1/ E M Z8 42 L rT L
B DNS @t 5548, So¥F GPRS i EHMZ &)
A% DNS iRZ5#8fAH DNS IRS5 st 7%, [
It 9 GPRS i EM 48 F1 GPRS £& Ui 12 45 /5 K 5% £7
17, Bi Mg e sz 2R X,

4.2 GPRS@&fsdiE

GPRS 2P M E 5 ForR. PRCER 1
GPRS ik LRI HELER, 5 GPRS (/i EM
gRICR, KA 2 A 3 IHHCH GPRS HRE
FT 0 8 N2 ol - T M &S A, T 07 B 7R SR AU IR
%, FRTERGNERE, REiERSNMEE,
KTERGH R K BTS, BSC/PCU. SGSN
1 GGSN,  [RINIX R B TR — RSS2 .
5 GPRS Mgk, B HARSCRIPRN (PR
3) HEARGIHENA, KIHEARGIALIER 2 /Y
P, DASEERSERERT GPRS iM% (DURIFEIER),

GMM/SM — — GMM/SM
LLC |- | Lic
RLC | RLC BSSGP |——{ BSSGP
MAC |+ MAC FR ' FR

GSMRF |——| GSMRF | L1Bis |——| L1Bis

MS Um BSS(BTS+PCU) Gb  SGSN
Bg: e 01 2 33

E5 GPRSIEHIFmEIY
Fig.5 GPRS control plane protocol
P2 i) o 1 3 2 T 2 B GPRS B ah B B
[EEH, AR ENIFHYIEARERE S GPRS M
&I, T A GPRS k%5, GPRS & im &b /5%

[l GPRS M HICH & ERE. MEBEFE (attach),
W28 10 S % A5 B I EH R 80 & B9 % 7 i I IR AR
(TMSD), fEMzARENIRBIZB G, REiEs)
B %1% PDP bR SIEIE K DAARTG M 28 5 A1 RE A1,
ARG GGSN AFHZE Ik SGSN HIfE, Kt
HiEREMMNHZ) 6, HNEaa 7iEEmN
ZRIIREST,

GPRS &V b an &l 6 frR. %aha ik
STMeaE N a, HMHREFKEE GPRS 2 ECH IP
HHEEATIESS, GPRS N TRBES MK ETTRIIE
BT RE, &It T SNDCP X, AAFEM
KR (IP, X.25, ATM) #Z#IKkS%S. EIK
HREMEAHET IP M EIL, ARG H
SNDCP R [P MLt BRI, Ny 7 ARIER 24
EEAER] DAfE GPRS Mg &L, LLC SEHL T
NEBOS EEW NG —, FER AR e 5
RARTMAIRE, AZRGH LLC B LLC #rX
AIFTAETIEE, RLC#BHUR B/ LLC i n B, DA
(EERE(EIE LG, JHRfhEetEA IR, M
BRI ERERS, R LLC B IR EE S
WYIRIARIR IR, TiEEEER, SRFERAE,
MAC & M Beiz A B2 AEE, ZHF2s)
ARAZPI R REE D SE R L.

5 (FERZNEH

GSM-R 7177 L R G 2 SR SCRPBR G N2 7™~
A EE S GSM-R £ H GSM-R £ 3A5E
ATCRGESE, GSM-R 74T H RSt R 258 i
W 288 15 <> B TE Bk B F0 70 S BURE ) IE R (R i, NS
MATE P SRR, FTF I, #H4 GSM-R 7
HIBMPTERGUHATINA, MIAEERNEK 1R, ¥
BB,

6 ZARIE

A7 GSM-R Ao A0l 55 4 BT 2 B
M, X GSM-R HIBIHBGHT 7 W5E, Bt
TR AT MA T RTE RS, ZRGHEEE

46

BREIEEE 5 TRBR(RSCE)  20234£9H



TECHNOLOGICAL INNOVATION ARG

Application |— : : :
IP/X.25 | — p/x.25 |-
SNDCP | _{ SNDCP GTP ! GTP !
LLC ' ' LLC | UDP/TCP ——| UDP/TICP | :
RLC | RLC | BSSGP [——| BSSGP 1P ; IP !
MAC — MAC FR i FR L2 i L2 |
GSMRF |—— GSMRF | L1Bis |[——{ L1Bis L1 L1
MS Um BSS(BTS+PCU) Gb SGSN Gn GGSN NAT
B s CJ1 2 3
El6 GPRSEHITFE Y
Fig.6 GPRS transmission plane protocol
&1 GPRSIHERZNIALE R O[T]. 4k35i@ 1515 % 424 K, 2021, 18
Tab.1 GPRS simulation system test results (10): 48-53
ke I . . - . . .
2 — it Liu Shengyao, Li Jian.Engineering Design of
S 47930 ~ 934 MHz Existing Railway GSM-R System[J].Railway
PO >10dB Signalling & Communication Engineering,
Vi META ik T %‘5 04 SEFS EE‘ ,)_ . . N
ILD‘P&KUE‘/E%SUE JiRYIER >90%, F-EJHERF <5 s 3] 5% . 5 GSM-R 445 o Jom Z 5515 [1].
L HEAR (CS-4) 214 Kbit/s/ (2 RS TRMA, 2011, 18 (1): 5359,
B/MEHIER (CS-1) 9.6 kbit/s/ {51 Liu Zihao. Research on Air-Port Monitoring
SDU 128 Byte ?; iiﬁ? }Eg éguj_ﬂ;ég; 5s. 95% System Based on GSM-R[J]. Railway Signalling &
I@% qii’;ﬁ;i‘g P Communication Engineering, 2021, 18(1): 53-59.
R AT Aﬁ iR < S, 0 o = S K >
SDU 1024 Byte  popaspin < 755 4] x|k, ZFHE, LRZ, . ATFTHRHELA
SDU Z%:A% 10" w8 GSM-R P4 Um s 0 e AR [J]. F
Juzg SDU HAMf 10° H 43, 2019 (7): 45-49.
Gl $7=3 S
T SDU Rz s L Liu Xiaoliang, Meng Jinghui, Ma Liangde, et al.
SDU #ifif=22 10°

PBCRIAR EXEAT 7 AuAE, (G0 B ARANRIRE BRI

[1]

FEAK, W24 T GSM-R 240 SR IFR K,

BE R
R4, KEE, AK, . GSM-R ZF 4w i
b4 it (1], wEAE A 534,
2023, 40 (4): 93-98.

—

A Study of Um Interface Monitoring System of
GSM-R Network Based on Software Radio[J].
China Railway, 2019(7): 45-49.

M. kI E 0 B A GRS R [T].
Sk3&IBAFAE 5 TAZHOR, 2019, 16 (8): 33-37.
Chen Yanwen. Technical Scheme of Railway Um
Interface Monitoring System[J]. Railway Signalling
& Communication Engineering, 2019, 16(8): 33-37.

(6] 4. GSM-R Hdg:@813 L 45mpht [J]. M FA+
#EH2F, 2016 (24): 74-75.
Wang Min. Analysis of GSM-R Data Communication

Deng Jiaqi, Zhang Xiao, Zhao Guang, et al.
Research on GSM-R Air Interface Monitoring
and Signaling Analysis System[J]. Computer
Applications and Software, 2023, 40(4): 93-98.

[2] )2 58, % . BUA 4k GSM-R A % LAt

Service[J]. Inner Mongolia Science Technology &
Economy, 2016(24): 74-75.
(M 6077)

No.9 skEMR, HZE, 2= A&, AW : GSM-RMZ 54U HRGOCHE AN

47



BB H

ECHNOLOGICAL INNOVATION

DOI: 10.3969/j.issn.1673-4440.2023.09.010

S AT A B Lo vaE S
RIFAE, A M

(F B4kt ERA RS, RiE 300308)

BE: AASFARAFEN SRR EEAAXGGALLN . BAS, FRBHFLAL, B REF
HELREZART 6, ARATERARERS RUATHAR. TN AGERAMRE RitiTo
A BE TR ESAT BRI R Fo e KPL AR AN E S, HERTEHE A4 HR
BARIE , REBEAR L, DB REEARCREMN, JHRIEERMIAITER T L1914,
ST AR SR BAS; R RALIEHT

REDHRS U285 XERRERD © A XEHES : 1673-4440(2023)09-0048-06

Integrated Scheme Design of Railway Station Energy Management System

Zhang Yanjun, Zhao Yao
(China Railway Design Corporation, Tianjin 300308, China)

Abstract: In order to make full use of energy consumption monitoring, BAS, intelligent lighting and
other systems related to energy management in the station, and establish a resource sharing energy
management system platform, this paper studies the integration scheme of energy management
system. Firstly, the functional requirements of the whole system are analyzed. Then it discusses the
establishment of standardized energy consumption model and energy consumption KPI index system
of the railway station, which provides the basis for the design of integrated platform metering system.
On this basis, the overall architecture of the energy management system is given, and the integration
scheme is designed according to this architecture.

Keywords: energy management; railway station; BAS; system integration; energy consumption index
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Application of Integrated Video Monitoring Technology in
Nanning-Chongzuo High-speed Railway

Xie Qingchu
(Guangxi Railway Investment Group Co., Ltd., Nanning 530025, China)

Abstract: With the continuous development of integrated video monitoring technology of high-speed
railway, the existing video monitoring technology cannot meet the requirements of the new situation.
The development of integrated video monitoring technology has effectively promoted the construction
of high-speed railway. Taking the application of integrated video monitoring technology in the
construction of Nanning-Chongzuo high-speed railway as an example, this paper expounds the scheme

and analysis of integrated video monitoring technology, which provides a reference for the subsequent

construction of high-speed railway integrated video monitoring system.

Keywords: integration; integrated video monitoring; high-speed railway
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Fig.l Schematic diagram of original design scheme for integrated video monitoring system of Nanning-Chongzuo high-speed railway
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Fig.2 Schematic diagram of original bearer network design scheme
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Fig.3 Schematic diagram of integrated video monitoring design scheme for Nanning-Chongzuo high-speed railway
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Fig.5 Schematic diagram of integrated video monitoring bearer network design scheme
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Overlap Release Optimization Scheme for Interoperability of FAO System
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Abstract: Interoperability of FAO system no longer requires drivers to monitor train operation at
GoAA4. In terms of the division of responsibility on train safety monitoring between human and system,
interoperability of FAO system is clearly different from interoperability of CBTC system. Therefore,
the existing overlap release scheme for interoperability of CBTC system is no longer applicable to
interoperability of FAO system, and there are safety risks. This paper focuses on the normal overlap
release methods when the train has stopped at the platform. First, this paper analyzes the applicability
of existing overlap release scheme; Then, this paper proposes two optimization principles including
using the train control level information from onboard signaling equipment and using the overlap
authorization information from trackside signaling equipment, and proposes the corresponding overlap
release optimization schemes. Finally, this paper compares the advantages and disadvantages between

the above-mentioned overlap release optimization schemes, and presents suggestions for use which
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Research on Fusion Control Technology of
Urban Rail Transit Signal and Vehicle

Liu Xiaolong, Zhu Jinzhao, Long Fei

(CRRC Qingdao Sifang Rolling Stock Research Institute Co., Ltd., Qingdao 266000 , China)

Abstract: Based on Qingdao Line 6 project, this paper proposes a fusion technology of signal and
vehicle, which redefines the boundary of signal and vehicle. With the goal of "safety, reliability,
efficiency, convenience, green and environmental protection", it focuses on the intelligent upgrading
of rail vehicles and on-board core systems, and constructs an integrated solution of intelligent train
control. The fusion system includes the following functions and optimization: single vehicle and multi-
vehicle energy-saving operation control function; integrated intelligent vehicle control optimization;
integrated full-automatic coupling and uncoupling function; real-time tracking and guiding function
of passenger capacity; integrated intelligent self-test function. This paper introduces the design and
implementation of the fusion control technology of urban rail transit signal and vehicle in detail.

Keywords: fusion control; energy saving; vehicle; signal; intelligence
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Research and Application of
Man-vehicle Positioning System in Subway Construction
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Abstract: In the subway construction, the scale of the mechanical construction operation are
increasing, homework construction site environment becomes complex, and illumination is
insufficient, the underground construction work content high danger coefficient, the number of staff
and scattered, man-machine hybrid operation is frequent. With the deepening of digital construction,
there is an urgent need for a scientific, efficient and accurate personnel and vehicle management and
safety management system. The third-party monitoring platform can be established to accurately
locate personnel and vehicles on the site. On the one hand, location data analysis can help managers
to achieve site safety management and efficiency management. On the other hand, the voice alarm and
sound and light alarm on the platform can improve the ability of safety control on the construction site.
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Research on Improving Reliability of
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Abstract: In order to solve the problem of wireless interference faced by existing metro lines using
WLAN scheme, this paper proposes a train-ground communication redundancy scheme based on PRP.
Wireless links of different standards are introduced to make the single network information of signal
train-ground communication transmitted through redundant channels, so as to improve the reliability
of train-ground communication in signal system. The scheme has been tested and verified in the
laboratory and on-site on metro lines. In this paper, the test results are compared and analyzed, and the
application scenario of PRP scheme in signal system is prospected.
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Cause Analysis and Countermeasures of Delay Unlocking of
Section in Rear of Home Signal in Section Logic Check

Chen Bo

(Yibin Track, Communication & Signaling and Power Supply Depot, China Railway Chengdu Group Co., Ltd., Yibin 644609, China)

Abstract: Starting with adding the section logic inspection equipment, this paper analyzes the reasons
for the phenomenon that the block section in rear of the home signal is cleared later than the section in
rear of the home signal and cannot be unlocked normally after adding the equipment, and puts forward
measures and suggestions to improve the circuit diagram design, so as to ensure the interlocking safety
and reduce the impact on transportation. It has practical value and significance of easy operation and
promotion for the design, construction, maintenance and operation units in their daily work.

Keywords: block section; clear; section logic check; delay; unlock
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Fig.1 Schematic diagram of released by checking three sections
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Fig.2 Circuit diagram of QGJ driving GJ
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BITIES 1A)
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Fig.3 Section sending circuit diagram when multiple sections form a block section
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Fig4 GIJF improvement circuit diagram of section in advance of home signal
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Fig.5 Improvement coding circuit diagram of section in advance of home signal
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Problems and Solutions Caused by Different Types of Track Circuits

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

Abstract: When there are asymmetric high-voltage pulse track circuit and 25 Hz phase-sensitive track
circuit in the main line of the station at the same time, due to the inconsistent time characteristics of
the two track circuit systems, there are phenomena of missing unlocking, train loss and code loss in the
track section during single locomotive operation, causing interference to normal train operation. By
analyzing the time characteristics of the two track circuit systems in detail, this paper analyzes three
operation fault scenarios, and gives different solutions for each scenario, which has certain guiding
significance for future engineering design.

Keywords: asymmetric high-voltage pulse track circuit; 25 Hz phase-sensitive track circuit; time
characteristics; solution
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AN TR v FE B U PR RGEEORTF ) AH G
KRR EIE BRI R GRS IE Ny 2 ~
2.5s, % FIEMR N1~ 1.5s, RAEANTHK
ZkEI g8 TWXC-1700, 97 % 25 Hz M B 4%
Wit >R A JRJC-70/240 BUZZ i — o i 4k FE RS, Bk
BRSO AT EE L 8RN TWXC-H310 Bk
WREhAR 2R, FEAD L R Ak AR JW X C-H340
RUTCRR % Ak Fi B, B ML e e OV RliE L o
11 mo AN[FITE FELFE AE DG Ak FRL AR I I IR ARp 1 A 22 1
FfiRo
R1  FIEIHE A RE AR 4k B R AT A 1

Tab.l Time characteristics of relays related to different track circuits

ok g 7% R i) W i
JWXC-1700 20 ~ 30 ms 180 ~ 220 ms
JRJC1-70/240 66 ms 200 ms
JWXC-H310 0.8+0.1s 0.4+0.1s
JWXC-H340 =0.5s <0.3s
1.1 [\f—: B2NEiTRED
WK 1 frR, 1%k IIAG, 9-11DG 4 25 Hz #H
BUE S, 21DG, 7DG & bk i i 1 L,

ITAG KR 66 me X451 ZE LA 120 km/h (1935
H1 21D G 3 ITAG  (F i Rk X B DA s g
AN 25 Hz BB R X EY) B, FIZERGH HE
21DG J5, 21DG HuEdk AR IR ] £, = 2.5 +
0.22 = 2.72 s( BURAFII BT 5047 ) ; B ZE B e
BATHTE 21DG £ HTE ITAG WA 7, = TTAG K
¥ | %% = 66/(120/3.6) = 1.98's, ¥ % & 5 4
M ITAG HiEfGE, BPUEREE ITAG HFLIED FRES
ITAG] WGEER A £, = 0.4 + 0.2 = 0.6 s (A
RIS EBEAT M . BT 6 > 6, + 1, HILITAG S
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ST 21DG R, HBRESHIN “=fkE” &
e, S 21DG R,
12 [\#E: BHETHREKX

M, @1 AR, XM%0% 2L 120 km/h 1
HEH 9-11DG 3 A\ 7DG (M 25 Hz H#HIE X
B s gt N S R EIE X B I, 9-11DG ZS iR
W £, = 0.4 + 0.2 = 0.6 s( B AFI A3k T
5 H1), 7DG & FRIN Al 4, = 1.5 + 0.03 =
1.53 s, WEMIIFZEN 0.93 s, AR B EEIEN,
B %I A/NT 0.93 s, %4 7DG

TARET, 9-11DG ELREMNEN, =4 “EE7

ERFIIE N

IRANIER N 11 m HE, YEERT 11/
0.93) X3.6 = 42.58 km/h If5ts “ELE7,
13 [AE=: 2NETRERRED

DA ST — XF BRI, 45117524 100 knyh Y
M 9-11DG 3 A 7DG (H1 25 Hz HHSEIE X B

EEEN SR EUEX B B, 9-11DG 23 R

M4 = 0.4+ 0.2 = 0.6 s( BURAFIREFTHT ),
7DG 5 Y& RIIAIA] 4,=1.5 + 0.03 = 1.53 s, FAfll
F—HEHEN 7DG £2HIE 9-11DG MIKTEAN ¢, = 11/
(100/3.6) = 0.396 s, Ktk 7DG % 5 9-11DG WKt
HIRRIZEAt =1t —t, —t, = 1.53 — 0.6 — 0.396 =
0.534 s, L RI771E 0.534 s I} Al 7DG, 9-11DG
RN IR, BRT &4 5%@%5‘%% T 0.534 s K
F SIIM] BB El (0.58), S8 SIIM] #4E
0.034 s FARTETVE T, zﬁﬁﬁﬂlﬁﬁﬂiEE&@L 0.034's,
PR PR G . STIM] FOBTREIR AN 2 FivRo

_ D36 (6D

___— D3 5156 D1iee 15
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Fig.l Partial plan of station signal equipment
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Fig.2 SIIMIJ circuit schematic diagram

2 fRRAE

2.1 BNEITRE
TR~ ARRAT, #5285 TH5EE,
ZENh IR ZR X B gt — % AR SR s F g, ARIE
ELRBIE X B — BN AR
TR NG &R PUE RS AR 25 Hz
FEBSEUIE FLE X B P R 91| 22051 T B A TRR A
Wi (R R — o M 7738, T AERT L A LR R B
Bl b, 5 &R EUE X BN R 25 Hz A8
EXBEREKESHIEBTERENNMNXER, WA
X (D Fimo
=T,+ —G
Vi
NRA
Ty: KPR E RS AR I R R RN (A
T,: 25 Hz MHBEE S ZINR R RN H], B
fﬁjﬂ 0.65s;
S R EUE X BAE R 25 Hz fHE%
ﬁl:fxﬁg ;
Vit FIZEHE,
RIEAX (D, FEBTT
X B ARARIY 25 Hz M IEX B i
N 2 Firke
A DA MRS, AT IELRAFE & Rk
TEHLFEFN 25 Hz AHBEUE RS R 4G, i kAl
—HIHI, 5 &R ERUE X BN 25 Hz A8
R X B AR B AN T RR A

(D

TR 5 e R R P ELIE
SANESTIVESR

K2 FEBITRESSEKPHNIEXEEERI25 HZABSE
BXEBREKENNXR
Tab.2 Corresponding relationship between train running speed and the
shortest length of 25 Hz track circuit section adjacent to high-voltage

pulse track circuit section

sy, ) IREMIREUENCEAT RV

TR M| 960 25z HBHUHI (A%

BT KIEER -Lo/m ) -Ty/s
100 59

2.5+ 0.22

B~ 120 71 RN
160 95
100 53

[iE-JAN 120 64 2.5

160 85

LN 100 km/h B, [XERKEAVNT 59 m,
LN 120 km/h B, XERKEAVNT 71 m,
LN 160 km/h I, XBHREAV/NT 95 m,
FR= HEEKPEIE R AR 25 Hz $h
T FEL IR DA A IR T Y FELRS, 8 PR AP PR 15X
AN TRV ARFME O — B, TR BUR RGN 22 e
Gk E TIZ ISR, W& 3 .

_________

DGJF
2

KF

BiB: R1=RX20—25 W—260 Q; C1=CD15—680 uF—50 V;
DGJ ARG L2 (JWXC-H310);
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Fig.3 Adding slow release circuit
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H JWXC-H340 i1y JWXC-1700 BLTCHlk4dk FEAR,
A ER AR 1, 4 2RFE b % f B A T PR A
TR, SEIRRE R RN RIRYRCR, AT PR 1%
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ZENH LR IX Bk 9 — RO BOE s il =8, RIETEZR
71-7 71-9
04-17 SHLX] 04-16 029 XFZXJF 02-8
,lr—o—c?o—p’—p’—o—/o—p’—bKF
vo's 4oy
- me |,
04-18 04-18 03-18 03-18

06-12 SILQJ 06-14  01-18 4 SIIMJ
KZ o
o4 v [02-18 vo'1 03-18
2R1.Cy
79-9 79-10 0 79-10 79-9
9- 11DG1]F1%7DGJF1¥21DGJF1<%HAGJF1%

B4 BUHSIMIBER
Fig.4 Improving SIIMJ circuit

FRLUR A 75 %, 3 %
F TR, S SR, o
fEEE R IX B — ARSI R 0 HoE s, (RIE G T LE 6 75 X PR A T 1 T SR,

ELRHUIE X B A — BRI AR,

R SRRk E BRI ARY 25 Hz M
RECRLE PRI IO N HEE N IR ) PRI, e TR RB P T PR
Hl RIS R R R — 2, T B BR SR1G n2%
W2 Jo B4R BRI TIB RIS E WA 3 FivR, [RINE
T4k AR R A JWXC-1700 BUTCAR Ak L BS, FF1E4k
HLAR 1, 4 2B FoFHe e RH A TR He Y i L LR,
FER LR TR [EIANE] 4 FiR,

A — R R A A H X PUE B R E LS, RE
I3 ARV BT FELES TR I TR ARp 1 75 i R PR e, SR
DERIEORYE I, CRUEBIE LK FL 35 307 RE T 2 BBt
SRR IR, M R RESAEEK,

AN, R BRI, LR AR A
Fia4ERRI IR T IS i, KRR R A R I A
TEFLES, AT DARERBOR R DR 5 S R Y R 2 2
[, RNt AT RO B XU

No.9 35245 AN B IE FELi A QAR 17 £ 1] R R R T 58

95



[1]

[2]

[3]

[4]

AR
ECHNOLOGICAL EXCHANGE

SEXHR
HER . RARZHERTE 95 25 Hz 48
B B IEARARG A PR R [T]. 4kiEad
1455, 2015, 51 (9): 32-34.
Chen Yuquan. Question and Solution of Issues
Occurring when Asymmetrical High Voltage Pulse
Track Circuit Adjacent to 25 Hz Phase Track
Circuit[J]. Railway Signalling & Communication,
2015, 51(9): 32-34.
P AR E B R4 E . 4T TR
5&: TB 10007-2017[S]. dbae : F B4k Bk
£, 2017.
ER S S S R RO P
AT ALLEE [T]. @R, 2017 (1): 131-132.
Liu Libing. Analysis and Treatment of Leakage
Unlocking Problem of Asymmetric High Voltage
Pulse Track Circuit[J]. Telecom World, 2017(1):
131-132.
Kby, hFEL. HEMKYIE a3%F 250z il
LSRR Ut S SRR S GRER e
IAZHAR, 2019, 16 (7): 89-92.
Song Pan, Xu Xiulan. Solution to Time
Characteristic Matching Problem of High-
Voltage Pulse Track Circuit and 25 Hz Phase-

Sensitive Track Circuit[J]. Railway Signalling &
Communication Engineering, 2019, 16(7): 89-92.

[5] X E M . ZPW-2000A $uid &, 34 ) 3o d )& 7% F)

B AT [T]. k@ a3 5 TRHMAK, 2021, 18
(1):95-100, 108.

Liu Guopeng. Judgement and Analysis of Abnormal
Small Rail Voltage in ZPW-2000A Track Circuit[J].
Railway Signalling & Communication Engineering,
2021, 18(1): 95-100, 108.

(6] X0k . WAL X3 & bk ot $id b 3 F R E 13

FoAr [11. $kakid a5 TAH K, 2022, 19
(7):96-101.

Liu Xi.Analysis of High-voltage Pulse Track
Circuits Interfering with Locomotive Signals in
Electrified Sections[J]. Railway Signalling &
Communication Engineering, 2022, 19(7):96-101.

(7] %8 E, 2&F, ZMRE .25 Hz AR4k%hE b 3%

MI. 3 p& . b o P E 4k AL, 2004

(8] JBI4F . TRAFAR & Ak oF $uill b 253t 3h & 24T T4

Wit [J1. F EAHEEF, 2021 (34): 117-120.
Zhou Juan. Discussion on the Interference of
Asymmetric High-Voltage Pulse Track Circuit
to EMU Operation[J]. China Venture Capital,
2021(34): 117-120.

* % 3k ok ok ok %k 3k ok %k % %k 3k k% % % 3k k % % % 3k %k % % 3k )k % % % k% % % % % %k % % % k% % % % % % ¥ x

(k£ 7677)
[12] # % F, #te, & . mTHhE Lid A

o

P R dE At [T]. o4k ad, 201
(10): 45-47.
Ran Maoping, Yang Guangxu, Luo Zhongwen.
Study on Energy-Saving Measures of Urban
Rail Transit System[J]. Urban Public Transport,
2010(10): 45-47.

(B3] PR AR EAE RBEHIF. RARTM

“tw A MR, AebriiR K@% E [EB/OL].
(2021-03-24) [2022-09-14]. https: //www.
mot. gov. cn/2021wangshangzhibo/gxb4/.

[14] A AR EAE bR AR . B EREZX

X% [EB/OL]. (2019-09-19) [2022-09-14].
http: //www. gov. cn/zhengce/2019-09/19/
content_5431432. htm.

[15] fig4h, Z8. il BB HBEHARL RS

BB [T]. IR T i 38, 2019 (9):
1-8.

Lin Wei, Li Yi. Analysis and Suggestions
on Development of Mobile Communication
Technology in Rail Transit[J]. Modern Urban
Transit, 2019(9): 1-8.

96

BREIEEE 5 TRBR(RSCE)  20234£9H



2N
TECHNOLOGICAL EXCHANGE BRARZ

DOI: 10.3969/j.issn.1673-4440.2023.09.019

BXB LGN Xia S RZEeERE G AR E

T et
(J IRk A A TR 8) M 4, M 510610)

FE: Ria) b AEHEEHaeRI, HRIE, MIFHK L g ma b oo ter X, Lk
SRIE S I gk w3k R e NAr A% (QIK) #95 X, BLA KRR F RIS H LT
B AR B AL LA, RENRAARARALERA, HEEK, NG, 45Tf Lk
KEREL, 2 Rzhoh LA 7 XAaHiRie 7 2 # AT AR &4, Hmibi X R E . K7 EFR
B, BRI RATHRAL, AR TAEZ 69 R W ARIRA X 2 B,

XA FHEAAE  BARE ; RAZASMIERA%

FEDES U284 XHEMTED @ A NXEHS : 1673-4440(2023)09-0097-04

Thinking of Test Methods for
Adding Section Occupancy Logic Check on Existing Railways

Su Xiangqi

(Guangzhou Signal & Telecommunication Depot, Guangshen Railway Co., Ltd., Guangzhou 510610, China)

Abstract: The logic check function of section track circuit is realized mostly by adding the function
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