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Research on Scheme and Experimental Verification of Adding
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Abstract: To further extend the automation scope of the high-speed railway ATO system, a brief
analysis of the high-speed railway automatic turn-back operation scenario is presented. Based on the
high-speed railway ATO system, a scheme is proposed to add the automatic turn-back function, and the
interfaces and functions of the ground equipment, the head on-board equipment and the tail on-board
equipment are defined and assigned. The different state transitions during the automatic turn-back
process are described. Based on the semi-physical simulation platform, the scheme is experimentally
verified and the results prove its effectiveness.
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Fig.3 Schematic diagram after the train arrives at the turn-back line
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FIERFE, YIERGERIERD), YIFH

TECHNOLOGICAL INNOVATION ARG

HITIRZ, fEuiN_EATTT M BOEEE, Bl
IREEHR, WA 5 AR,

X3D
1,/ 0s

X PO , XID\ _1G1DIG2M _, .
z dsI f f ar —L iRkl

: XIID ,><,2G1p2Gz,i, .
* .00 \_ OSII Nz gr e
XF ™3 X4D0

Osap ,

g,
HIIBITI 1A

BS5 FIEITHImEREETE

Fig.5 Schematic diagram after the train leaves the turn-back line

3 BumEREIMEER

ETWE 1 R midikEg ATO REE,
HairiRyiae, FAHEFEREDRN (Centralized
Traffic Control System, CTC). I FRIEARSS 2%
(Temporary Speed Restriction Sever, TSRS).
H|# # 0 (Train Control Center, TCC)., %
BB SV EEIRY RS (Automatic Train
Protection, ATP) F1ATO &k, BNE 1 AL
NERYIR R, RN, 2026 99 i ) 20 28 08 2 R S @S
O, SKEREE, FHIRE S FEHIiTiEAE
KIEH, STRPIELETCRPIRIEN B ahimiR S,
M 7 2 R A LH ) 22 5 | il 3h #5 <. Hor, CTC 5%
W ST IR R AT IR B A 4B, TSRS
TSR B EhATIR TR R BRI F BRI E, FE
B ST EH BT IR T mE BRI T
3.1 EHRERER

NSEBLLA SR T F o B TR I TRk,
R A R 2 TR IS OB E L B AT

EEEIBEYEPSENSWS
CTC £&3d TSRS KIXEHEHIZEH HhiT IR an
LFRINE 1 iR,

FHRSHEGHS THERS, RERKEINA
TR aTEE, 4id TSRS KiXZE CTC KHZ)
IRAREE BRI 2 FR,

32 BEEXERER

SEBLCA_EEARTT S B h AT IR T R AN

AT, FI%EE RMmAE IR EIEE EEEER A

No.8 R, T

Wi, SKASG: mREEATORSGIHMN B ZhTIR YIRER) /5 SWFF R LR IE



RARBIH
ECHNOLOGICAL INNOVATION

*1 HipifiRe<

Tab.l Automatic turn-back command
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Tab.3 On-board device head and tail interaction information
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Research and Analysis of Railway Signal Circuit Design Safety

Zhang Changping', Bai Shuhan?
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(2. Zhejiang Railway Construction and Management Association, Hangzhou 310014, China)

Abstract: Railway signal circuits are used to control signal equipment to ensure driving safety and

improve transportation efficiency with safety and reliability. However, in the actual use of relay

circuit equipment, it is possible that the circuits fail to respond in a safe manner in the event of failure.

This paper analyzes the potential unsafe factors in signal circuit design, conducts research and fault

hypotheses, analyzes the risk factors of circuit design, eliminates loopholes and hidden dangers

through checking and benchmarking, prevents problems before they occur, and ensures that the signal

circuit design conforms to the "fail-safe" principle.
Keywords: railway; signal; circuit; safety
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Discussion on Special Scenarios of Switchable Balise Group for Large
Number Turnouts in CTCS-2 Level Train Control System

Zhang Huizhi

(Shanghai Office of Safety Supervision and Management Commissioner, China State Railway Group Co., Ltd., Shanghai 200120, China)

Abstract: This paper firstly describes the setting of switchable balise group for large size turnouts
and the method of sending telegrams in the high-speed railways. Then an analysis is conducted on
the reasons for train speed reduction when passing through large turnouts in special scenarios such as
inconsistent telegram data, insufficient distance of approaching sections and short sections. Finally,
it summarizes several types of problems frequently encountered in engineering design and data
compilation, and proposes the corresponding solutions, which have certain guiding significance for
improving the operational efficiency of high-speed railways.

Keywords: large size turnout; switchable balise; telegram
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and commissioning, and it also provides an important scientific basis for the operation of the line.

Keywords: integration test and commissioning; Yancheng-Nantong High-speed Railway; signal

system; scope of test; problem analysis
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CTC Regional Centralized Control System
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Abstract: In order to meet the demand for centralized control of CTC central stations of common
speed railways and realize the goal of reducing personnel and increasing efficiency in modern railway
transportation, the CTC regional centralized control system scheme can be deployed according to
the transportation demand of lines and stations on the premise that the overall system structure and
operation organization principle of CTC remain unchanged. Through in-depth analysis of CTC regional
centralized control system structure, system function realization and system deployment scheme, this
paper discusses the system function realization, project implementation and the improvement effect
on railway construction and operation benefits. It provides support and reference for the high-quality
development of railway transportation in China.

Keywords: CTC; regional centralized control; reducing staff and increasing efficiency

RIS I IR CTC AL b 8 H 2 Il T oKk,
WeFS BHA : 2022-05-10 ; {EEIEHA : 2023-06-27 IR R CTCAE AR T/EREME S, HE

RARE AR (83 e BAEIR R SRS kg AR T FE R (2019148 B4
R : GRIAT TR T AL, R lyqwin2012@163.com,

PREGIEIE(E S TRBOR(RSCE) 2023481, H20&5 81 ”



BB H

ECHNOLOGICAL INNOVATION

th CTC HuLuli R %, £ CTC BIARSL
W RATEALFENAZRIAE T, EHOuiRES
FREEiR L (B R), SEIURAMHATZ by
BEE PR LIS, A Ou S 6 74— BT
VAR R TAE, R AT LA BRRD 22 Sl B
NGBS, DASCILERES Iz%mis A 2 Hbr, CTC
DA RGN 2 7B A i CTC RGUEE
TR B R RN AR O, D) TR
Bk a ) TR A R

1 CTCKIEERRLEN

CTC KE&EEARGE T DAL E R CTC R4,
BRI AL, KIEE AL, KIS E
T AL 2R, IR LUl PRER 2
CTC ZEui B AL, S5 LImINETH Y oS5
fe HE&EE GRS, AR &S & B, &
PR RS B AN 55 K, HP DI
Tyl B AUER P Ou E R RS A%, A0l S
I o 2R B AR SC B LS Bl B A 44T 4R 1)
VA FEAH R IDRE, I oLt 7 55 28 U i 17 Pl S UL
ARSI HIRERE, CTC KBRS
SERANIE 1 o

! VL

s HiocommsvRH cADsbAER | |

i |—ML'—'
T EEHTEAIBL

__________________________________________

| e g |
|SVR_TWG|| SVR_RT | !

ZENIRGS 1 |

__________________________________________

El CTCXEEERSEN

Fig.l Structure of CTC regional centralized control system

2 CTCXEEERS NS

FE XS R G L Ul E A R 22 A Bl
LIRS AR SIHE G Z R THOERE %

UhIRAE, ZEuG A BRI E 7T SRR IR, 2R b il
BRI DU — 2%, EFUHIET T,
FD S B B TR & 20l 51 4 B o)) ik 2 70 BRI
B E s HERE, [N B&HEaramE. T
IRMIEL R INRE, DXIRER UL CTC RIS (AR
R ERTCIHERS R ERUOR, (X EN MRS BN Y5
B TEAS TDCS Jfk. SR 6 X2k HE R 2l
RRR,  FH izl AR 1R 7T IRE
2.1 BAEAINEE

A G BEREREG, XIEREREL NE/ BT
KITIRE, HRfE DX IERER 12 20 0k g S S e A R Y 22
iR MR B, EuiERETT, HEER
R BRI e 2 DX IR 2 2 0l Y 4 55 28 S AT FHOL
uli, A AR RIS AR TR R A B X IR AR
UL BN G55 &0, HDiR(ET . BEuhiA
i1 ARR U A SRR BT
NERAKIRERFIH B AL, B ImATLu,
VA B B e S 6 M DX Sl N A R a2 HY
TheE, BEGHASHEEME LI, AR AR
f LB 7 SR I 1 DI 2 il 1R & R R TR an 2,
ARGHR X R L 2 2 1, T R
LIS NREEMSE, FOEYE R AT ARYE SEFR
KRG ZAZHIRIZ U RZF L a2 o
2.2 EFUhARSSERINAE

DX IR A2 HR ol 4 ) 2 0 IR 55 255 TR R R0
EEATEER, RS0 ELE, FOuhE
AL AT X Ul B B FRAUVDE, RS
S @ ERS S (SVI_RT) MALEES
(SVR_TWG) W/MKAF, Hefubhi@Emssas st
A BRI 2 Hh LA JBE AR < FIEAT 4R T X B R B4 32
Aogedl, (HE&EE & NSTRERRTE BN i RI1T
LN SN ) SR A UM TS S X EYSNINECR 1N
R AR, R HLS XGOSR CTC
XA I RERITAX AL
2.3 H%&ENEE

DSR2 ARG 5 SR R 2 AR DO R i D
b, MTHEERTEE N ATE F RS E T RIE B T

24

BREIEEE 5 TRBIR(RSCE)  202348H



TE, EELIFEATRIER, HEmSEH, KE
FIEHSE | Rt Aok, ubmid, ALk
R AP B R A, EIRFIZEIER.
EiRuifA L, AWk, EOCEER, BrEatR
N BRINEL | NOATE HEITENE DI 6E,
YA A, BRENERE NI,
ATERETRIL BB kaE, SR, AR
B S ORI TR K BT SR R AR R,

DI 178 oy £R IR A1 26 THRIR FH BT AR R A%
eFiRh T R K%k, BITHXIEERFIT 4 H &

BRLI BRIV RERR ERBNIF SR WR0
-G i EMe O hSAEZ BB | BESS BB Rt
[ # M it 1 G

Hanm. 5

i IEECT e T

= |35 | smuamn
2 [1asss  amAE ST
i |26 e
| e Jrrsse mAa EReE
BER=wA |17 FELaER
[L BT
e 16
- _ s 1T
L] Er O Blkte Owm COww STEy  Aews | DAEm | ¥ams | Ares | sans

N U SR haond. P B o Rl o R el
—

i ap. WM 38w 10 36 3, a8 WK L T T P

2
| . FTY i
o T e

TECHNOLOGICAL INNOVATION ARG

TEZEIRAETT T, BB S A o Oas T B
HIETH X b B a3 AT 3 B gmiE (BSOS )
MigRkE), PIEEFLMEEEAR SLRE, bk
BRI KI5 o] PUATR BOT X A g, XX
W% | RKEERGERATEK, BU)E NEERTE L,
4B EARIEE RN, SEESREHEELE
EX PR B, N BT E SRS
K AR IRITEZALTHE, TR & 2B R 22 1k
AR, 252l 22 55 it i 41, 174 H S IRE
A, DIRERERG L EANE 2 Fr.

'E]

®AM OAne ak

TR RO T R N Y e S
- L L L

FHYAR SRS
L5 b Hie ®EFNES ulEEa

EElisy Bk = 1%

Bl WG ¥ W L]

L TETT T I BT T
K L] HE L L] pE

mans  mas Wwerets

man i
e =ui mER T T
L5 ExQ
sHL RS =k | k28 2006k |
TH EwiE —ail l=ads [l Sakd
= mRl e I8 FADTT e
L] mER 2T
FEx Lt ] =% L L¥
. e
K owm (i TR §

B2 CTCXIGEERFLEE

Fig.2 Graph of train management of CTC regional centralized control system

8 XIS 5 R BT 2 H AR A AR ALY 75
NERENEWMFTAFIERER, BIE ZNETHR
PR, HAWKIG KRR, EEETNEL RS
NE. AERETRRITE HAEE & HDuh DU T E §E
Serzul, AIDLE B, 1T B A AT AR,

P, ALk DR BT R A SR 20t 2 TR AN REA T ATk
P, FOLuhE RE AL ARG Z A AT E I 2R i

TTRRUE T, XIRER S S E W R O R R
RURE A<, Al DUHTEE, BRmmibRE Eam <, &

YR i 4 28 SR 4 55 4 Ui Bl R IR T S R JRE i 2
EHE, TENAE RS, EiREEERRRNS RS
FIZEHEIRE R, HERERIDHLREZDKEE SVR_TWG
BARRIFZ

XX ALyl H AafT B RS % H A REfiid 5
AR EUHI / NIRRT, ARERE A
SIEAE TR NS R R 16 Ol HH 2P0l oy 2R 14K
PSRBT S T RIE R, RJEE TR
WPRE RS HZE TS 0 M 27, SRAI TR, I

No.8 Zki, JFEFE, WEE: CTCXIRU:YE RGN I

25



RARBIH
ECHNOLOGICAL INNOVATION

BHEAO, KR, BoE/E N2aBaal, PskHls
Ll CTC S4%ThRE, & mZEul Halfb/ElkeR 55
TEfEbZ 4, 5 XTI « s
ST, ARYE 2R RAESRN & FF 2N B B 7Y
FIZETERIL AR TSI 70 RLURE DR X4 7024 /1
shTHR, R RE, EEN R, HNEL ARFERL
H 8 BUTE R FR O RS R RUE R

3 XEEERALEIERZE

CTC XISERIERGUARE 77 58 Al LURRIELRES N 4
uhiaf LR SR RIS S EEHER R, T R KB AL
T SR FRL U MEAT AT R 45 ARl B 81 26 T S A
AP FRRIRIE, DOSEIRAERATH K, CTC XK
AL N E S RSS2 BRI 455
I F AT, U B AN 4 55 R I A
FRLh SR 1% B FREEIE BG5S R R IR 1 & i,
DO RSl B AN 3 iR, (EIE AL
AEMNA TR, —AHT2MAREm SR (8
WATEUE KRN, —BRTHESEHRDAN ; F55R
PLECEM & Soray, — 6 TRES HLEKmTT
KIEH, — & T %554 U Bk 5] [ S0 A B
il 5 JEIE 4R 3 B Y AT DASE I XA 1% %%
PUREATIRME, LU RS AR ISR, M
B B R S AR T T, SRAJEIL

P

PESRAL KR
|8 = N T RE W

Ut | i

|lesnn sma meas pTw | 2Ra | W@

" MR ER

REF IR, AN AMEN, KBGO %E
554 B LT AN 5] 4 PR

RERAN|ES AN | F5 {EEERAHL
R | R G E2]
155 HBHL %55 [{APLAEBHL{{EPEABHL
E2] PRI | ERE | Buh

B3 XE&SEERFKETRINEE

Fig.3 Deployment of display terminals of regional centralized control system

4 XEEERSLENAMR

CTC XEEERGUT FHLFR I EEA TN
B, HIZEEE GEE TDCS 7 FIATHEfEE, &
uh (REEFT) PN FEIBITIHEE R, XEYFsiTH
HHHI M RS, FOuITE CTC XEEEY
AE, HI AL G Rl (R R A B X IR A TRty (Zkit
AT TR,

H#l, CTC XEERG T ROEAEEHMET
BRI RIS N o T Bk e Lot 28 DR
B, OB R B B 2R LS, IRITINIE 160
km, FxfEIEL R Fui iR 2 HFER RIS,
KRR 73 ZE i A7 AE S 28 R ZE AR LR SEFRTB e, SR
CTC XBEHERGR, THEishlEBREEH S
By BEE 8 A0 R XIRER P i, AN IR Bk S
IR TH], HBENBHERIRKRIED 455 N R ELA,
FEAOTEIZE e RN T RRARFIZE = BA, Al SR

i p WUTA R ama T X

T e T R E T ORI AR AR pe iy pE o@ B A B D O EEG e R Ao Ear s e

B4 XKEEEROIEESRIGPIETE

Fig.4 Single station interface of train service terminal of regional centralized control center station

26

BREIEEE 5 TRBIR(RSCE)  202348H



TECHNOLOGICAL INNOVATION ARG

RHAEI bR IZBRTT RUCK AR, POREFL
BTSRRI, R T SCRRRE, R AT,
b2 el ST E AR 2 ) e R A R

Traffic Control System of Conventional Railway[J].
Railway Transport and Economy, 2019, 41(8): 1-5.
BRE, HRE, PAEKE. XTFFHEHCICO0
FAMREEN (], s¥EBEEFT TREEK,

—
N
[a—

SE

1 g, E3A), R, F. —AEAFCTCL 06X
IRIEAESEVBE R4 2 HL T ik (N202010099863. 4 [P].
2020-02-18.

2021, 18 (3): 7-11.

Feng Zhenguo, Chen Xuan, Hu Feihu.Research
and Implementation of CTC3.0 System for EMU
Depots[J]. Railway Signalling & Communication

Engineering, 2021, 18(3): 7-11.

(6] TR F . LR4HBCTC P S E P aHE A
IAHEARS [J]. kB EEE T TRELK,
2022, 19 (3): 1-5, 16.

Tong Rongjun. Discussion on Engineering

[2] £3%, k& . BEET R AL RKKER
FER [I]. FEE, 2020 (8): 46-49.
Wang Qiang, Fei Zhenhao. Study on Application
Scheme of Centralized Traffic Control System to
Conventional Railway[J]. China Railway, 2020(8):
46-49. Application of Centralized Control Technology

1 2548, 34, ERE . AT K0t FALE
ey CTC 2 AAA [T]. 4 F 4R, 2010, 32
(4): 130-133.

Wang Xiujuan, Guo Hui, Wang Yongtao. Research

in CTC Central Station of Conventional Speed
Railway[J]. Railway Signalling & Communication
Engineering, 2022, 19(3): 1-5, 16.

(7] #EskE GG . AEEFREITHL : 4

on CTC System Based on Area Control Computer & T [2018]69 5 [S]. b : F EgRIE &

Interlocking[J]. Journal of the China Railway &, 2018

Society, 2010, 32(4): 130-133. (8] il . KB4k CTC £ %0 5 A IR R 5
[4] XU45 . ik S4B B 2 ¥ 4] 2 4L AR AL AT UL BRI, 2014, 5 (3): 58

S35 [J). sedissh 54255, 2019, 41 (8): Yu Hongmei. Research and Analysis on Railway

1-5. FZ-CTC System Application Status[J]. High Speed

Liu Jun. A Tentative Study on the Optimizing Railway Technology, 2014, 5(3): 5-8.

Countermeasures for the Application of Centralized

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

EIMEE
Al JFBEERRMmEAFIZSEMR A T Optraill 2 F]

RAFITE ] 7B FA E MW Optrail AF], AR T B E BN ECE R,
Optrail A F] N I A RINLER Y SRR OIS IR U SSRR AR, AL @i 8 AR R AR SN s g
T, BBKR “SIERBAT IXRMEGARIT 2, 1R MR 2 H st B B
£ 6 A 1 HEMXWWIERE, Optrail ARMMREFIZIES D, RN HEOREREI 7288 FA T IOE R F AR
Hacon 2~ FIFIZERERIER A,
Pl I BRI LSS TE e E B 25 - #81 (Frank Gerken) #/R, “¥f Optrail ARIEEATESTRNTNA N
I EH M TPS.live &S, RIS ERIRCR,”

(I FTAKBETHRERERDF RG] A THIFG : www railwaygazette.com  2023-06—06)

No.8 Zki, JFEFE, WEE: CTCXIRU:YE RGN I 27



BB H

ECHNOLOGICAL INNOVATION

DOI: 10.3969/j.issn.1673-4440.2023.08.006

BT CTCRAGNEWPRMBILERS
LI BEhE BT

IEXE

(] RIRREEFETA RG], TN 510330)

T : A CTC AR FAE RSN R I A, WET £ BRI CTC RSB R T AAE
BIEH G SIEAL, Bt G EA YA A B, YA IA Ak B ITA R R T RIE A
S AL DA RFE LT K, AERFE. AREEEROLET, HBARRER LN
B 3EF G R FE KT R ARG & RAS PRAR IR . B RIGHOENT 5 R B S 86912 5 R e84 Bt R IF
AXHG )AL

KA : OTC A%k i43h; FRF; AL @EMH

REISIZES 1 U284.59 XHETES © A NEHRS 1 1673-4440(2023)08-0028-04

Research on Realizing Automatic Change of Train Numbers of
Inter-city Railway Turn-back Stations Based on CTC System

Wang Baobao
(Guangdong Intercity Railway Operation Co., Ltd., Guangzhou 510330, China)

Abstract: Based on the principle of CTC system to realize the tracking of train number, this paper
expounds the process of realizing the logic of automatic change of train number of CTC system after the
train arrives at the turnback station. Taking Baiyun International Airport North Turnback Station as an
example, the process and operation mode of realizing the automatic change function of train number in the
situation of turning back in or after the station are illustrated. It solves the problem that the signal cannot be
cleared according to the plan due to the train number modification error and the train number modification
delay caused by the dispatcher manually modifying the train number at the turnback station.

Keywords: CTC system; turn-back station; train number; automatic change; Guangzhou Baiyun
International Airport North Station
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Abstract: This paper mainly focuses on the frequency interference between public and private network
systems in the next generation of railway mobile communication technology, and studies the causes
of the interference, the scenarios of the interference and the methods to suppress the interference. The
requirements of base station isolation degree in 3GPP are studied and the deployment requirements of
wireless system between public and private networks are given. This paper shows that the parameters

of VSWR, out-of-band signal rejection ratio and filter insertion loss are mutually restrictive. Through
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simulation, the relationship among the three parameters and the filter index requirements of wireless

communication systems in the railway private networks are obtained.

Keywords: adjacent channel interference; spurious interference; out-of-band suppression; roll down;
Frequency Division Multiplexing (FDM); Adjacent Channel Leakage Ratio (ACLR); Adjacent

Channel Selectivity (ACS)

1 5G NREGEIFIMB R KT

W% 5G NR B EE 3, AEA6EFH Au tk
H 2 BN RN o 48 I A% 0 RT3 5041 A
N TR INEETESENRE, RIHT
PGBk S, MRS ET IS

IS AT REE K o

AR T HNA RGN R L SHE S P,
A 52 2 AR ST SR, HA R G 5
U F ARG R T IR, M AHT A X
7r, RGUATERBAEE T, At 5
T ST HRABHZE T 5 b,

4dB .
. SN R
O e e e
I
I
MRS
Il 211 N
| FE | B[ WE
1 kW F . S
2 1l
i A o ©
Bl R&ZKETFINTE
Fig.l Schematic diagram of inter-system interference
RRIE T R R A K S R L RKTE il %Egﬁ (ﬂu]%]% ] ik %Egﬁ @J;%@
4G LTE| f¥H1i% S 4G LTE| f¥Hi% 2N
::“I%z 3’1: > By [\/\\“X,
dﬁ:{ﬁ jj+l:t (ACLR)\ Tﬁ&k%ﬂ’ﬁﬁﬁﬂ ?Bjﬁlﬁﬁzlﬁf 1940 1965 1975 1980 2010 2130 2155 2165 2170 2200

(ACS). NRAMNHIEZRE, SEUHIWNR 1 R,
Rl SHHA

Tab.1 Parameter specification

IiH i
ACLR : fEIEWNA P25 RS B E
RHHSEL ;)%Z%Z b, TGRS W, A
g7l
ACS : F T2 E LIS I A % 1
BB PR, RAEFOLAE Al 73 BC A5 8 A
el 2RISR TAFE T BE A OA5R —E (R FF
HIAH RIS TE b A H A S AI5RES
ETHEINRE  Ptx = FHERGHLINIZR
TRk ACIR= &BiE TP

BRI S5G T MFHIER 2.1 GHzZ MRS
BE3E © 0 Br i 2.1 GHz #7 B 2 181 1% 7 6] b& 491 ER,
2.1 GHz % H BifEE NI B an & 2 Fir,

E2 2.1 GHzZMEDEIER
Fig.2 Status of 2.1 GHz frequency allocation

PN ZRGEZ AL T4 3 R AR AE R M R 2 o
b2\, GHE 3 Fir,

8NNV 777 8
1) ARGt Hub AT (DAKIEZ T
RIS )

=04 MK 168 24 i 1 K 00 Ak i e T S R S R i
I, HELGEGERIES, XK ESEREuRE
AU IE (5 5 E LR S (5 SRR 2, 1a7h T
BRES LG BRI, AT RREAER R S vl O R B8O, tH
PRI RN

2) RGREI LRI TH0 (CABRIE R T
BRER LA 1)

No.8 K 4, & M, X 3%, #WEH: B BEBINaEH AL MRGIR TR

33



BB H

ECHNOLOGICAL

INNOVATION

B2l

1940 M 1975M 2130 M 2165M
R =
& L = :
O i BOBLIRTHR PELOR T ORI BRI TR
WTL P RIS IRmI PRI EmL

E3 HEBSCEMSHEKBETILRE

Fig.3 Schematic diagram of the interference between railway 5G private network and China unicom network

SRR IS 2 i 1 K Al e T S IR0 R v
N, BRI A IIE Rk (5 5 EE RS BL US55 2
9, MTRER 7B 15 S HY SINR, HE{RT A
IR, IR,

2 5G NREL[E| T K danht

EEXRAETFHR, airHi T,

1) PR 5G T WLk Al EE

Ry v AR BRI 28 3t XY 5G T ) Jk vl 1 B2, B
4G KIRI R SI%A 23 dBm, 1£ Bandl S
PRI 30 dB, HR4E 3GPP MHHLE, 5G Fufh
PR BUEZ N — 97 dBm, BOELX 5G LM%k
VIBR S EEESR NN 23 — (—97) — 30 = 90 dB,
IR E 2 E Los EREARAITRE, IWINBOEZH 5
5G L [0 5 i [B] B BE B B 7E 380 m DAk, I A{E
5G % W FL vk KM i KAE T+ 20 dB PA L, miskhs b
380 m HYAIFREE B ARMERR ], FZMRKHEFA T 20 B
&, W 5G T WG RIEETFR A /NAIERF R 1/4 4
ARERER TR, HTIEER 2.1G EufEIRIX PLRAR
XESKRETE, KFEAENIXI 5G L R FRul ik 5
BRI, MM ARIZE TAERINR,

2) FRTHIDRIE Ll R kit Lk (B BE

FBIEBORS GO, BRI 2 v 7 0 AL v R 1,
IH AR I 25 i 5 B it ) AU 5 #6340 70 AB /2
H, FIERBOEE &SN 46 dBm, H AR H
K LR EE TPtk (ACIR) &EJ17930dB, M
% B BRI 2 0m N BY TR RN 46 — 70 — 30 =
— 54 dBm/20 MHz, #%ZWES 5 TNk~
tt. (Signal to Interference plus Noise Ratio,
SINR) = 0dB, WIZK 5G & W Ekuf Bk gk g 2%
WD Z KT — 54 dBm, FEEEE 10 MHz
WoE, WZK 5G T W Eus FEE AN F2E(E S
W (Reference Signal Receiving Power,
RSRP) — 82 dBm,

HATPOER CORRERE, RAHNTE—BoE 40 ~
60 MHz, 128 Cost231-Hata K7 H4EREE 30 m,
K= E 4 m, AFBEREIGHEMTESER, FHE
XA A5k bl VR IS ki ) e KPR 1 B AN 300

3) X7 E G NS e

B 5B AT, FERRMARR Z TR O
T, AT R R I A 1 7 ST R, fEF1E
—ERIPHBIEILR, AR EIERIEIN A5 AENS AR IR
BRTHLRE, HAEZINRGE b2 08 ds vl LA
fR R ZE S EE T, TAEMILRGE b2 08 as

34

PRERIE(E(E S TRBOR(RSCE)  20234E8H



TECHNOLOGICAL INNOVATION ARG

TIAT AR R B T4, RN, 22 ufis 85t n] DA #2 SCS=30 kHz,2kB45G_NRIEK BB SIEHT
H%ﬁ(%i&ﬁﬁﬁj %?ﬁfﬁﬁﬁ’]?ﬁtl‘tﬂ 5 Tab.2 SCS=30 kHz, electrical indices of 5G_NR filters of railways
ZEAO—J 2R N o
WiH ANTI1- ANT2 ANT1- ANT2

EE?%%%?%EH)L%%E&—%E%%EQR% 5MHz E/‘J T AR 25°C ( ﬁ(ﬁl) 25°C~ +65°C (%’f&(ﬂ%‘l)
BIfE, TR 5G T 2 170 ~ 2 200 MHz SRESE / 1965.5~ 2155.5~ 1965.5~ 2 155.5~
TR TH, HUE T (530755 2016 % 193 ¢ e | P | AR | VOl | 2

: N
F1JC bRl 2016 45 195 B SCHLE “2 100 MHz i 1) dB el S8
LTE FDD RSENG S M IT1E 2 170 ~ 2 200 Sk SEIE SL2S <13
N 9 > -~ > -~
MICHI & RN — 65 dBm/MHz”, Bk fsis Gl no
rERLuG AL E R Ay, JF&Z 10 MHz RRU &4 > 20@1 962 ~ > 12@1 962 ~
1 964 MHz 1 964 MHz
“/m“ R #i o
g (Fﬁ]‘m%% ‘ - HAMIE ) > 47@2 010 ~ > 47@2 010 ~
H T IR A A T R Gt AL G IR A dB 2 025 MHz 2025 MHz
" bt s > 38@2 110 ~ > 38@2 110 ~
B, T A RGN TR, BOBBLR 2.1G Ben il g 116
$E% LTE FDD ) 20 M 158, fEREIMAS > 20@2 151 ~ > 12@2 151 ~
HHIILT, WHBIE ATiA 1 MHz, 5G bR kit bt
PR T ERIFE (Sub-Carrier Space, SCS) 34> 0 [2.156 5 GHz 0 [1.966 5 GHz
15 kHz, 30 kHz #1 60 kHz 3 #, %56 NR#y 0 'T“Ddfn e ‘ZSzidfu !
NN oo a 2.165 GH o) a 1.975 GH
BW = NRBX SCSx12 kHz, ## F—Hiiis S5 oemap | = 0,655 4 dB
2. F i L _ ) ¥ , )J2.1555 GHz ¥ » 51{1.965 5 GHz
HR ISR SCS = 15 kHz FIRRifE, 2:2 5 oe1 dB 2:2 155 549 dB
3GPP FrifE TS 38.104 1 (TS38 Y BS. MU, 35 3.5
NN . N 2.1555 2.160 5 2.165 1.9655 1.9705 1.975
AAU % 4 3 b7 1 45 02 B A9 17— A 300 bR ), Gz Sor vz
10 MHz %%, 30 kHz i) SCS N NRB /& 24 B4 SCSH30 kHZIE RaeEinmh s
(15 kHz I‘?Z 52 /I\ 30 kHz IEé 24 /l\ 60 kHz % Fig.4 Curve chart of filter insertion loss for SCS of 30 kHz
111, %3 SCS=15KkHz, BKER5G_NRIEHIZBSIEAT
) _ &) ain
FRDL BW = 24X 30 kHz X 12 kHz = 8.64 MHz, Tab.3 SCS=15 kHz, electrical indices of 5G_NR filters of railways
B3t 1.36 MHz, 3351 0.68 MHz, Ff A # & WiH ANTL- ANT2 ANTI1- ANT2
0.5 Mz FHERT IR AR, (72 30 kHz 6 SCS %g?ﬁf 25°C(RM)  -25°C~+65C (Hifkid)
_— - . SRESTERE / 1965.3 ~ 2155.3 ~ 1965.3 ~ 2155.3 ~
TiOHH 0.3 MHz 8., 582N, EM N iHz / 1975 2165 1975 2165
Fh SCS FILH 9 1.5 MHz/1.3 MHz R DAEEA ﬁ)gﬁﬁ/ <34 <5.0
8 o . B ~ . ~ .
SR R B B SR
eI ”’gj: : . B <125 <13
$0 59 U % U BE B L (VSWR).L 4 LT SRV
&S 1 H LA JE R 2540 AFFE S S EURMH B HI 41 1962 MHz 1962 MHz
\ et (2 ke P, > 20@1 962 ~ > 10@1 962 ~
KR, FEBBASMARIBILARRT, i ALEn e ooy
WIS HAMR S, A F—RERBIE  mamsl,  >4502010~ > 4502010 ~
EPRTERE MR, KRR NIR RN AR R EE GIUZSIN L 2 025 MHz
> ~ p ~
SCS %M R B LIIZ LRI, e S
a. SCS = 30 kHz, #ki#% 5G_NR JEi s <H5 > 20@2 151 ~ > 10@2 151 ~
FRATE 2 FOR, VSWR. #iAMe S M LLATIE I B8 Rk s Pk

FARBFER R 4 Fro

No.8 K 4, & M, X %, #EH: B BESEINEEH AL PRGN TR 35



fifhi/dB

BB H

ECHNOLOGICAL INNOVATION

b. SCS = 15 kHz, ki 5G_NR JEib s <H6E
PRANER 3 AR, VSWR, i AMaE Sl L AN 8 %
HAIFERRUE 5 R,

y

0./1.966 5 GHz 0.2.156 5 GHz

_oﬁ -1.535Dd;3 T _O:i —1.531ndi3 e
15 J 8 1.975 GHz 815 l - 2.165 GHz

s -0.653 7 dB E’% 5 -0.642 6 dB
2.5 1.965 3 GHZ E _2.5‘{ 2.1553 GHZ

5[ 1-3.093 dB 5[ 1-3.062 dB
-3.5 -3.5

1.9653  1.9703 1.975 2.1553  2.1603

3% /GHz 5% /GHz

E5 SCSH15 kHZBY BRI IR

Fig.5 Curve chart of filter insertion loss for SCS of 15 kHz

UEAh, IEIRAR AR G TR, ORI IE R
MERERZ % K, 3GPP TS38.104 AR X T & S ALK
ACLR $8ARZERANTT,

Fub{EHEW 5 (MHz) 7 10 MHz i, 4RE(EE
FROCMI R i B8 A T A S R B A B s T e v B o
#iF =10 MHz, Bt ACLR 23K 45 dB,

W bR oA, EICER B 5G-R & K42 &
3 dB, HMESIATFHUEZ SN 3 dB,

X ACSHEn 2Rk oy, fER I EEW RN
10 MHz i, FHE S FHIFE N — 52 dBm,
ACS =TFTHEE5FIIYIZ — Prgpspns + 6 dB+ #H T
b, £33 iHEEUE N 42.5 dB, RIE BRI, 4
¥ 5G-R TWIEIZ S LN E R, SIANTHE
SN 3 dB, RNZSEAE 3GPP AR Rl HHE S
3 dB, ZfEMEREE, BR 5G-R B&BEANRGE
TEIE AR VLTI, FRAETG R S LRI, @
IHEBURFE RECE/N, PERETE & AR AR R LB
= IR

3 4

ZR L FTIR, 3 I A kvl R 2% B 00 48 1 908 T
A BRI 1k DAR R 28 3m S0dE,  RT AR RO AR R
NEMARGER T, [FINRIE 2 12 5 W7 RSt
Z&H ACLR #1 ACS MMERR, FRIERSA T
AT HARIKF-

2.165

SE

[1] oK, FNEBHE .56 #3hid 13 2 ikt S 474
MR M. b ARERE ERRAE, 2020.

(2] #A5, RXIE.SG-NRAZHE AL [M]. 4L :
KR, R, 2019.

(3] &M, ALA . ARELFRE M. R F
fe X Z sk prAt, 1992.

[4] Mengali U, D’Andrea A N.Synchronization

A

techniques for digital receivers[M]. New York:

Plenum Press, 1997.
[5] KSR, FRAR, 478, & .2.6 GHz 3K 56
EAFH T ERAHAR [J]. € TR#ERE
AL, 2021, 34 (4): 74-81.
Song Xingang, Zhang Dongchen, Li Xingzheng, et al.
Research on Interference Analyzing and Recognition
of 5G in 2.6 GHz[J]. Telecom Engineering Technics
and Standardization, 2021, 34(4): 74-81.
PIZA . S6C NR RAELATFHHR [D]. b7
bR ER e K, 2019,
IHEH . 2 GSM-R A= 56-R LB A i@ 9535 &
GAKBE T EAAR (1], $kRBE155 LK
A, 2021, 18 (5): 42-46, 99.
Wang Jianmin. Research on Wireless Communication
Scheme of Train Control System Compatible with 5G-R
and GSM-R Interoperability[J]. Railway Signalling &
Communication Engineering, 2021, 18(5): 42-46, 99.
Kk . ERNSA RATRF AR T EHR
[T]. dpda& it R, 2015 (12): 43-48.

Zhang Tao. Research on Interference Problems

(6]

—
oo
—_

and Solution of Indoor Distributed Antenna
System[J]. Designing Techniques of Posts and
Telecommunications, 2015(12): 43-48.

#ERFE, BRI, FERG, F.ALELTTR
akE LR (1], BEHA, 2018, 51 (10):
2271-2278.

Pang Tianyang, Li Yonggui, Niu Yingtao, et al.
Classification and Development of Communication
Electronic Jamming[J]. Communications
Technology, 2018, 51(10): 2271-2278.

36

BREIEEE 5 TRBIR(RSCE)  202348H



TECHNOLOGICAL INNOVATION ARG

DOI: 10.3969/j.issn.1673-4440.2023.08.008

BRRGSSIMnERRE =T a5
*MEC R

N gE!, FO#, ¥ H’

(1. FABRBIEIZEHRIEITREDAFIRAG, L7 100070;

2. PEKREBREAARNE, BT 810000;
3. PESKBGREAR RG], B 710054)

WE . BARM. = F + 640 EN. BREOEMNFTEEAGENATEERNZKEAF
£, E—RAHREHTAEREM. ZEFTE. HRIUNF OR—E T T3t tb o, Fodi
it FidA2, FEEFERMHT RN EFERTLE, AR EENRBGEF S 5 LLFR
BAE,

KHBIE) : SR GAVUIR , B RM it A+ S AMEM  RARAEM

FEDES U285 XERTERD @ A XEIRS : 1673-4440(2023)08-0037-04

Comparative Analysis of Three Architecture Platforms of
Railway Integrated Video Monitoring Systems

Liu Yueyao', Chen Qian?, Cao Kun®
(1. CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)
(2. China Railway Qinghai-Tibet Group Co., Ltd., Xining 810000, China
(3. China Railway Xi'an Group Co., Ltd., Xi'an 710054, China)
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Research on Selection of Video Surveillance Cameras for Railways

Chen Hongyu
(Beijing GuoTieHuaChen Communication Technology Co., Ltd., Beijing 100070, China)

Abstract: Taking customer demands into consideration, this paper analyzes and sorts out the
development and changes in camera types and specific technical indicators of comprehensive video
surveillance systems of railways. It systematically summarizes the crucial technical information about
the cameras that are widely used in projects, identifies the key issues to be considered when selecting
cameras for engineering construction, and puts forward recommendations for camera selection. This
paper provides guidance for the maintenance of existing video systems and for new, improved and
expanded projects.
Keywords: railway; video surveillance camera; selection of cameras
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Tab.l General technical requirements for railway-specific video surveillance cameras
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Tab.2 Specific requirements for analog camera indicators
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Tab.3 Technical indicators of uncooled infrared thermal imaging cameras
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Tab.4 Specific requirements for IP camera indicators
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Tab.6 Specific requirements for the indicators of bullet security cameras with laser devices and pan/tilt heads in Phase Q/CR 575-2022
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Research and Application of Apriori Algorithm in Analyzing C3
Wireless Communication Timeout

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

Abstract: Wireless timeout has become one of the main problems affecting the safe and stable
operation of CTCS-3 train control system. Traditionally, analysis of such timeout issues relies on
manual processing, resulting in a heavy workload and low efficiency. Aiming at solving the problem
of CTCS-3 train control system wireless timeout, this paper presents an intelligent analysis technology
based on data mining analysis algorithm, and uses the Apriori algorithm to comprehensively analyze
all kinds of monitoring data so that fault causes are located more efficiently and accurately.

Keywords: CTCS-3; wireless communication timeout; Apriori algorithm
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Abstract: This paper proposes a Fiber Bragg Grating (FBG) stress detection technology based on
Empirical Mode Decomposition (EMD) for suspended permanent magnet maglev box girder, which
is used to detect the stress of the track box girder when the vehicle passes through, check whether the
stress is within the safe range, and ensure the operation safety and stability of vehicles. Considering
the influence of strong magnetic field and electromagnetic interference, the FBG grating sensing stress
detection scheme without electricity on the track is adopted, and a test point is respectively arranged

at the travel position of the upper and lower guide wheels. The FBG test point is subject to both low-
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frequency flexure stress and high-frequency guide wheel stress, and the EMD method is used to

separate the two stresses. The experimental results show that the test results of vehicle passing stress in

line with expectations. The stress detection technology for track box girder described in this paper can

effectively ensure the health of track box girder and the operation safety of vehicles.

Keywords: suspended permanent-magnet maglev rail transit; Empirical Mode Decomposition (EMD);

Fiber Bragg Grating (FBG); stress detection
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Fig.1 Test line and FBG installation layout
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Abstract: This paper takes the exploration of the application of 5G in Nanjing Metro as the starting
point, makes use of the high bandwidth and low latency characteristics and resource isolation means
of 5G on the public network to empower the urban rail transit industry, covers all the scenarios of
rail transit, creatively proposes a cross-industry business model, explores a green and low-carbon
development path suitable for the urban rail transit industry, and achieves noticeable results in the
coordinated development of digitalization and greenization, promoting the high-quality sustainable
development of the urban rail transit industry.
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Tab.3 The quality indicators for 5G coverage on sections
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Eggﬁ 73.42 94 1847 99.73

&4 XESGEEIIIESHR

Tab.4 The delay indicators for 5G coverage on sections

Wit (&84 ) /ms

WHAECF WK /Byte S /%
/BYe SR mA b /%
g 64 9.96 17 6 0
KS: —
kIR 256 9.93 17 6 0
1 280 12.19 21 8 0
- 64 9.83 17 6 0
7] —
e 256 10.02 19 6 0
1 280 12.4 22 8 0

3.3.1 EEB&RS
SEL ARSI %E LIRE 5G TAU %% (X4
M), FIH 5G A& M EEzESIIT (OBCU) fIZE
WK (DCM) FIEEmEEGlOME S RoH
TTEARIALFE, FE4E NCC KB E#H TR,

5G AT RIS 15 S EHEAR N I E]
&, BURZRG I, nJERbTEIRREE (U
), R (), FREREE. Bl £F
N B EEREEEE, BEaE R R
Frigsha s, a1 AT DA,
3.3.2 HEWRSG

FIRAE S LA EREHIFO A LML 5G
NEM, KWL RST BaREHmAE SO
BNFNERGEBHERGF, HAE NCC KR LT

5G AT PRI IE R A ZE S TR S B L
LN SR LRI, FITRE IS TR 55
AT, 5G R RN IEANEIT 100 ms IR/ N T
99%, HAREHRG L 2n] 5,
3.3.3 BERS

BERGIRE B 5G 2 ALY &I B,
FIF 5G A& MR AGAT AT Fit 22 25 AT A 2R

FEEH, TIMA AR 5G SHGHLIEIERT
WE, FHARAEEHIEREZ A NCC A, £ NCC
Kbt E SRR,

I 5G ~E MBI 11EE ARG LN 2f61E, 1
&, RIKITE. PR TR SRR E B
%o 5G B W] EREEAA L & V8 L 55 R gt m] S
AMET 99.9%, (EHINIEARET 150 ms MR/
F 99%,

3.3.4 ZEBRERSA

RGN R G EH KR X (8] 1% 28 K 8 BR 22 B
g FIRE 5G CPE %%, #A 5G AEM, RELR
AT X AR & TOUEdE, 178 Bl i ia gL
. LPIRFRIRSMARE G, HEREmAE S %
2EHIP O EEGERIERST, IHENCC KA
TR, S SERRIRIE, RRERRGSk. (REERE
SEHESEN HEEEHIFIOBE RS, JERRIT
3.3.5 HEEIRMNZH RSt

FIF AR MIIZ E R 5G CPE %4, KHEPH
W2 MR A 5G &M, FH &m0
=GR RNZ K 2S5, £ NCC Kbt L1
TR

5G 7~ E WY K B4 PR 2 B s i U2
Wik 5 HUSEIN B 7K, 5G AL MREERAER
BRI 1%, SEEHERMERER LITANT
3 Mbit/s,

3.3.6 AFC

£ AFC RAMEIHLAIANZAL LG 0 5G CPE
g, FIH 5G AL, KEHURIHNEN IR L
2L S AFC SC &4tH, £ NCC KA
TR,

AFC WS HHELIL S, RAIEEHMNRZS
BHRAHEIR T, 5G AT MA{RIE AFC LS5 &R S5
ATEEMEAMINT 99.9%, fEHINTEAET 100 ms A4
BANT 99%, KimikeshiE kAR IZEEHIA T
ZERANEE 1%, RS5EIELCHE ARG R R R
0.1%,

4 R4

P RUHBBRE I T AR 5G AL R RERN H, Y
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Abstract: Curve rail grinding for metros can effectively reduce the lateral and vertical vibration
acceleration of the vehicle, thereby improving the running stability of vehicles. Using the running
stability measurement of vehicles, the paper proposes a vibration evaluation index to evaluate the

vibration response degree of the vehicle body passing through a curve and to assess the quality of the
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curve equipment. To comprehensively evaluate the immediate effect and the ongoing effect of the

maintenance quality, a recovery coefficient of the rail grinding operation is proposed. Furthermore, a

correlation analysis model between vehicle body vibration response and the quality of the curve rail

grinding operation is established. The actual data of Zhengzhou Metro Line 1 is used to verify the

proposed model. The calculation results show that the model can effectively analyze the correlation

between the vehicle body vibration response and the quality of rail grinding operations, and play a

major role in guiding the track maintenance.

Keywords: urban rail transit; curve rail grinding; running stability of vehicles; maintenance quality;

correlation analysis; recovery coefficient
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Tab.l Historical grinding records of Zhengzhou Metro Line 1

o N THEERE | SRR /

K K 2 -
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K K 2k -
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5 b R 28.154 28.300  2021.10.13
A2 - TR

6 FHL 34.872 34.978  2021.10.13
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Tab.2 Recovery coefficient of curve rail grinding operations on

Zhengzhou Metro Line 1
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Fig.3 Comparison of the waveforms of horizontal vibration acceleration of the vehicle body of Electric Passenger Train No.00137
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Abstract: This paper introduces the characteristics of mountain rack railway trains and their starting status

in China. The particularities of the signal system in the safety control of the rack railway trains are analyzed.

The control strategy of the signal system in the process of "gear in" and "gear out" of the mountain rack

railway trains is described emphatically. It also analyzes and discusses the calculation of safety protection

curves of signal system when a rack railway train switches between the gear rail area and the wheel rail

area. The methods of stationary-train switching and dynamic switching are proposed.
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Switching Scheme of OCC and BOCC in Fully Automatic Operation
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Abstract: Fully automatic operation system has the characteristics of strong professionalism, complex
technical equipment and strong timeliness in urban rail transit. However, operating control center
(OCC) may become paralyzed in times of extreme disasters, resulting in the failure of all professional
systems to complete normal functions, thus affecting the normal operation of urban rail transit.
The backup operational control center (BOCC) is defined as the essential configuration of the fully
automatic operation system of urban rail transit, and the overall availability and safety of system are
greatly improved with the addition of BOCC. This paper analyzes the internal redundant switching
mechanism, the typical configuration of the equipment, and the impact of switching between the
interfaces of the core professional system and the switching scenarios of the core system of OCC and
BOCC of signal systems, data communication system and integrated supervision and control systems.

Based on the above description and the comparison of the advantages and disadvantages of switching
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design, this paper provides reference and guidance for the core professional system switching design

of the OCC and BOCC for fully automatic operation in urban rail transit.

Keywords: urban rail transit; fully automatic operation system; signal system; communication system;

integrated supervision and control system; OCC; BOCC
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Tab.1 Typical redundant configuration and internal switching of each
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Fig.1 Platform door monitoring system using fieldbus
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Fig.3 Platform door monitoring system using industrial Ethernet
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Analysis and Optimized Design of Approach Signal Lighting Circuit of
a Station

Li Sha

(Urumgqi Tiejian Engineering Consultants Co., Ltd., Urumqgi 830011, China)

Abstract: For the automatic inter-station block section with a design speed of 120 km/h in the
signal construction drawing of a station, the lighting circuit for the approach signal in this drawing is
analyzed. When setting the straight receiving route going through the turnout, the home signal displays
a yellow aspect and the approach signal displays a green and yellow aspect. When the train moves into
the second approach section and the approach signal aspect changes from green and yellow to yellow,
the filament supervision relay (DJ) and the second filament supervision relay (2DJ) are energized at the
same time, causing the lighting current of the approach signal to exceed the working current range of
the filament relay. This poses a certain risk when using the approach signal. Therefore, it is necessary
to optimize the design of the approach signal circuit. This paper analyzes the connection formulas of
the signal lighting circuit in different scenarios, simulates the signal aspects when the train enters the
first and second approach sections, carries out comparative calculations, identifies the key points of
inconsistency, and provides solutions.

Keywords: lighting circuit; approach signal; changes in signal aspects; lighting current
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Problem Analysis and Improvement of Liaison Circuit Between Stations

Hu Jinghai, Wang Yucong, Cai Weiwei
(CASCO Signal Ltd., Beijing 100070, China)

Abstract: When it is not possible to install a distant signal between two adjacent railway stations, a
liaison circuit between the stations can be used as a block device. This paper mainly studies the typical
problems that involve the acquisition drive circuit which occur when Computer Based Interlocking
(CBI) is combined with the liaison circuit between the stations, including the problem of automatic
reversal of section direction when the CBI system of the receiving station restarts, and the problem
of*“double approaching” when a departure route is set and then immediately canceled.This paper
analyzes the causes, and puts forward improvement ideas and specific solutions in order to provide
reference for similar engineering problems.

Keywords: CBI; liaison circuit between stations; restart; departure route locking
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Research on Temperature Characteristics of
PN Junction Capacitance of Bipolar Transistor

Wen Shulai, Zhang Lei, Yu Shuyong, Lu Jiang
(Beijing Railway Signal Co., Ltd ., Beijing 102613, China)

Abstract: In this paper, taking a commonly-used model of bipolar junction transistor as an example,
the patterns of the effect of environmental temperature on the PN junction capacitance are investigated
based on the signal features of track circuit systems. The results show that the PN junction capacitance
between the base and emitter has the same variation trend as the PN junction capacitance between
the base and collector. This means that as the external electric field rises, the value of the PN
junction capacitance also increases, changing from barrier to diffusion capacitance. The PN junction
capacitance decreases as the temperature increases when the external electric field is higher than built-
in field. However, when the external field is lower than built-in field, the PN junction capacitance
increases as the temperature rises. The study result is valuable to device selection, maintenance and
fault analysis in practical engineering.

Keywords: bipolar junction transistor; junction capacitance; PN junction
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Fig.3 The InC, temperature characteristic of PN junction between base and

emitter of bipolar junction transistor at a working frequency of 1 700 Hz
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Analysis of Influencing Factors of PCB Current Carrying Capacity

Niu Yingcong
(Beijing Railway Signal Co., Ltd ., Beijing 102613, China)

Abstract: This paper mainly introduces the important factors affecting the PCB current carrying capacity:
copper thickness, temperature rise, trace width, trace positioning and other conditions that can change the
current carrying capacity, and analyzes the influence of each factor on the change of PCB current carrying
capacity. By controlling a single variable at a time, it studies the changes in such capacity so as to choose the
appropriate board parameters for the printed boards, which makes PCB design more reasonable. According to
the research results, the PCB parameters of ZPW+F-K transmitters are calculated to confirm that the selection
of transmitter parameters meet the design requirements.

Keywords: current carrying capacity; influencing factors; copper thickness; trace width
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Tab.l Comparison of copper foil width, thickness and current carrying

capacity of PCB
BERE | e /A
mm(mil) 70 yum(2 0z) 50 um(1.50z) 35 um(l 0z)
2.50 (98) 6.00 5.10 4.50
2.00 (78) 5.10 4.30 4.00
1.50 (59) 4.20 3.50 3.20
1.20 (47) 3.60 3.00 2.70
1.00 (40) 3.20 2.60 2.30
0.80 (32) 2.80 2.40 2.00
0.60 (24) 2.30 1.90 1.60
0.50 (20) 2.00 1.70 1.35
0.40 (16) 1.70 1.35 1.10
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0.20 (8) 0.90 0.70 0.55
0.15 (6) 0.70 0.50 0.20
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A7 = 5/(0.048 X10"*) = 37.82 mil*;
WL d = 70 um = 2.755 9 mil ;
M Ze%% W=4/2.755 9 = 46 mil = 1.17 mm.,
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Fig.l1 The relationship between the temperature rise of PCB traces and trace width and load current
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