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Impacts of Constant Magnetic Field on Passive Balises and Its
Protection Technologies
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(2. Beijing Engineering Technology Research Center of Operation Control Systems for High Speed Railways, Beijing 100070, China)
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Abstract: Maglev transportation is a new technology for urban rail transit; and its emitted constant
magnetic field affects passive balise, which may cause additional risks to the safe operation of trains.
This paper first analyzes the electromagnetic environment of balises, performs the disturbance
test for the passive balise, and locates the sensitive parts of the device. It then puts forward such
protection technologies as magnetic field dredging and angle optimization, according to the coupling
characteristics of the constant magnetic field with the inductive parts, and conducts the effectiveness
verification. This research achieves substantial improvement for the adaptability of the passive

balise under constant magnetic field; and provides reference for the immunity of other train control
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equipment of the maglev system under constant magnetic field.

Keywords: maglev transportation; constant magnetic field; passive balise; inductive part; magnetic

flux shunt
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Tab.2 Parameters of coreless inductor 1 under different constant

magnetic fields before and after optimization
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Abstract: As key wayside equipment of the CTCS-2 train control system, the train control center
achieves real-time encoding of balise telegrams for temporary speed restriction according to the
temporary speed restriction command and train route status. On the basis of an analysis of the impacts
of the balise telegram capacity on the telegram encoding of temporary speed restriction for siding track
departure, and in view of the Technical Specification of Train Control Center, this paper proposes a
new solution for the telegram encoding of temporary speed restriction for siding track departure. The
proposed solution can meet the requirements of the common scenarios of the CTCS-2 train control
system for high-speed railways, simplify the plan for engineering implementation, and reduce the
workload of engineering software development and testing, which achieves the goals of ensuring train
operation safety and increasing train operating efficiency.
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Design of Switching Control Circuit for
Outdoor Signal Equipment Shared by Multiple Interlocking Systems
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Abstract: In the construction of practical training bases for signaling systems, there is a need for
switching the control by multiple interlocking systems over one set of outdoor signal equipment at
the station, to reduce the repetitive construction, site occupation and capital investment of outdoor
equipment. Based on the relay logic circuit method, a switching control circuit is designed to allow
five interlocking systems to share one set of outdoor signal equipment at the station. The multiple
interlocking systems are physically excluded, and only one interlocking system can control the outdoor
signal equipment at the station at a time. In the event of any fault of the switching control circuit, each
interlocking system can operate independently. The button circuit is designed to achieve the switching
selection and control of two buttons; and the indicator circuit is designed to display the interlocking
type and status of the current interlocking system that controls the indoor and outdoor equipment. The
tests indicate that the proposed circuit can meet the requirements for switching the control by multiple

interlocking systems over one set of outdoor signal equipment, and that it has certain promotion value.

UkFSEHA ; 2023-08-24 ; {&EIEHE : 2023-12-04
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Discussion on Interlocking Technical Conditions for
Switches Lying Midway in Receiving-Departure Tracks

Ding Jianli
(Design & Research Institute, China Railway Electrification Bureau (Group) Co., Ltd., Beijing 100071, China)

Abstract: There are many kinds of switches lying midway in receiving-departure tracks at railway
stations. For some special switches lying midway in receiving-departure tracks, the existing technical
conditions for switches lying midway in receiving-departure tracks cannot meet the actual application
requirements. This paper introduces the application scenarios for different types of switches lying
midway receiving-departure tracks in actual projects, and analyzes what special treatments computer
based interlocking needs to provide for each application scenario on the basis of the standard
protection circuit for switches lying midway in receiving-departure tracks, to ensure the safety of train
operation while meeting the needs of transportation operations at stations.
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Research on Optimization Scheme of Network Management System
for Railway Vital Signaling Data Networks

Li Xiang, Zhao Jingjing

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

Abstract: To further improve the system performance of railway vital signaling data networks, this
paper analyzes the existing in-band network management system and its problems based on an analysis
of the existing management system for vital signaling networks. Then, it proposes an optimization
scheme of the grid structure for in-band network management system and the time synchronization
of NMS and CTC. Moreover, it points out that the out-of-band network management system can be
introduced into the current railway network management system, and that the optimization scheme can
be achieved through the cooperation of the in-band and out-of-band systems. This research can provide
reference for further improving the reliability of the network management system for railway vital
signaling data networks in China.

Keywords: vital data network; network management system; in-band management; out-of-band management
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DZ9 DC Electric Switch Machines Suitable for Four-wire
Double-machine Driving Control Circuit

Zhang Hui
(Tianjin Railway Signal Co., Ltd., Tianjin 300399, China)

Abstract: To support the on-site switch transformation from single-machine driving to double-
machine driving with ZD9 DC switch machines, research work is conducted for ZD9 DC switch
machines suitable for four-wire double-machine driving control circuit. The transmission ratio of
the transmission system composed of gear box and lead screw is adjusted to allow the ZD9 switch
machine to meet the technical requirements for switching time and working current. The ZD9 switch
machine suitable for four-wire double-machine driving control circuit is tested in view of the usage
characteristics of the four-wire double-machine driving control circuit. The test results indicate that the
proposed switch machine can meet the requirements for on-site application. Moreover, maintenance
recommendations are made for on-site application.

Keywords: four-wire system; DC switch machine; overhaul and renovation; double-machine driving;

maintenance recommendation
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B 7 (4050 kg/m #A%M 9" ) 1E KB EGE R,
B8 60 kg/m @11 9%, 127 & (4N CZ577,
SC330 %), EWH— &S| RKBCAMAN T .
RIS TAE R, B A BB 7 AL
WLZES IR A KR dr, D4E1 ZD9 BN,
R BT SK, TR RIS F T PO Zehil WAL 2 5 | 42 il H
(1) ZD9 B i S EE R LR T

2 ERIULHINE RN AER

L A FEL BTy AT L 5 L e il A 7S el
Y i LT VY el D FE B e O LEE B B AR
SEHON TR R NG AT IR AW, B R Rk
BRIV B2 Zeuh, B 20 theg 90 FARKIE N
6502 HEPIRBIRSIN, Rl—ERAN&HI i
PRSI FLES, =INEZH ZD6-E/J LA
BRG]

U7 T8 2 FRLAE RS RAT, B4R i
HLLI o0 Bl & & B BRI, BT RALER
BUR ARG TR M & R RS . Bz TNAR
s —225] KK ZD6-E RUE A aEHR#L) 0.7 A,
PRI 2.2 A 5 I 25| 50 ZD6-] RUERHL
PLEhfERZ) 0.9 A, EEREFL) 2.1 A, ENITER
HUBC B I 2R 5t TR 4 6 R RIOL IR P 1 A FRL AR
NLT A, FTEEEIN B ERRL 4.2 A,

3 ZDOEE R HAEE H

IRIEILA AT, R ZD6 B H LN E £
LD FRL B e RICATL 2 Tl FELIRE P AT S L7 T 20 e
2R, HRHIA ZD9 B E s AL &I 4k
I LB A% B FRER N, TERIUE Tk SR A AR
TAEH 3 A PLE. RA ZD9 B E i fah e Mt LAC
EERON ARSI RSN, A ERPLEE
TAEHFRMN < 2.0 A, BARTRUT,

3.1 IgItEXR

IR CERHIE 2 & R BOR & 1F) (TB/
T 3508-2018) 1 7.4 RUER, P M =miZ25|
HIEITIER, RS 25 RNV RA 190 ~ 220 mm

EIRERERIML, FRRW1Z2517159 1800 ~ 4 500 N ;
Bz | RN G 2 225 10 ~ 90 mm, &4
WLEZE5 1828 4 500 N A1 6 000 N FFH,

718 (ZD9/ZDJ9 & HI W ah ¥ Al ) (TB/T
3113-2015) H 4.3 (YZE3KR, ZD9 FUEL BALzh 1F IS
< 10s, LAFHEMR< 2.0 A,

32 BASH

R _ERFORESR, ZD9 T E i s L B
EDVULHDN BN AL H R I, BRS8N
® 1R

&1 ZD9-GEERBEIHRBIURASIK

Tab.1 Technical parameters of ZD9-G DC electrical switch machine

it/ Uk TOEH ShEl

iy 1) . [ \
G mm  #H/N H/A s
/I ZD9—
o=l 220/2.5/(G) 220 2500 <20 <10
R2 ZDY- 150 4500 <2.0 <10

150/4.5/(G)

NEIA 2D B E R HESNERLX 72, 1EH T
VUL LB A LI Il FRLES Y Z D9 B E A s e
ROHLEXT RS S/ (G)7, fldn, BLA AL
5B H A ERERYY S 2D9-220/2.5, ZD9-
150/4.5, J& T PUZebiD F s L R Lzl FRLES Y ZD9
R E RSN NS08 2D9-220/2.5/ (G).
ZD9-150/4.5/ (G)o N 75 {EREAE Fr A B Il 28 H1| F 4L
M, fEFRAN ZD9-G B E i AN R L
33 BABE

WRIE R FRAR S, HRALNEE, 7
o, ORI SIE Z2D9 B RHLAR
Fr—8, HERBEEMZS SRR TR, M
TR RO 22 5 LR TAE R A B Y, G H 2
< 2.0 A FEDR,

7D9 RN RHE S R A T E i B8
Al LR GRS, EERERAS Ay, IRERZATHM
HEMREN L, B 1R, fERUE B IET, &R
FHEUE B AR EAAZARTE B, TIER
MELESEHMRFN LA X, ikl DU
1A B A SCRE AN 22 AT A B 2 Bl R GiAE Bl b sk SE IR
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ZD9 FRA N Al TR IR R BORE K,

El ZDORFIEEhHEHE o RS RIE
Fig.1 Principles of transmission system of
ZD09 series DC electrical switch machines

ZD9 RI B RALHIE B R G AT N = 2%
RENFIRL : HAp s — ot 1 (FEALAR) Mtk
e 2 AR R ROE, 58 KON A EE 3 R i
RECAL A B AR R A IR, 38 =N ZZAT M 22 R
FRHYTRIRZZATE,

5B IA ZD9 RY B AL th e A AT B
NERIRZLATARL S, BB DL A 2 e B2 il
FLEE Y ZD9-G B E I Bl ER B LT S84

RI1. R2EBHLII XM S mm F 12 24T,
5 mm SELZATKARNH T ZD9-S BB,
C_EIEN 24,

R 1 R LA ZD9-170/4.0 BURE LAY
HERE, 2R 2 FeRWIRHELA ZDJ9-120/4.5 AU
GNP v 2

AR I EAIBC B 5 AN 2 A,

K2 ZD9-GEERMFZLMWHLHRIEEE
Tab.2 Configurations of gear box of ZD9-G DC electrical switch machine
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4.1 ZD9-GE!E NI EMR
18 FH T Y £ 1 W HE ) 4 SO L s ol FRL B Y ZD9-
220/2.5/(G). ZD9-150/4.5/(G) BIsLHEE MM, 7E
BUEHRE DC 160 V., #iE #5400 ) 55 F R ARr
PRSI R ROREER, 0% 3 i,
®3  ZD9-GEERHBIEHA B B MENALIE

Tab.3 Test data of single-machine electrical characteristics of ZD9-G

DC electrical switch machine

TAEHL /A ahERS T /s

7
ol 1 DA 1 EA

7ZD9-220/2.5/(G)  0.82  0.81 9.2 9.3
7ZD9-150/4.5/(G)  1.04  1.06 9.7 97

s W G KR W BE

1 2 3 5% kb
7D9- B 170 212
220/2.5/(G) 22 42 18 46 488 ppmyuespus
7D9- B 120 22
150/4.5/G) 19 45 18 46 6.05 g

4 AR

RIE LR EARTT R, JTe 7 HEALIAH], H 1%
M CBRBE 2 FRLES 2 3y - 9e771%) (GB/T
25338.2-2019) H A a0 2 RO L AL BE AT MK,
MATE N,

4.2 7ZD9-GEUE i FEh AL BAN A I

FEHUE L E DC 160 V., #UE #e 4 J1 51F R,
MAIE T PO B L A LI HIl FE R Y ZD9-G
RIE AR R, S TERR< 2.0 A,
ENENTRI< 10 s, TNABARINR 4 FroR, ARk
i 2 fm,

FEFTEERR AT, T M T Y £ il X0 R 30 2 B
P il LB 19 ZD9- G 24 B 7 FL 81 % UL AL ]
TR S BRI < 3 A, WIABIEWNE S
FlTRo

TERUE L DC 160 V. WHUIITESBSRMAT,
XHIE A T P B R A Ll FRLES Y ZD9-G Bl
B AN AL R R R T, IR R 6
FiRe TARhZANE 3 Frro
4.3 EINER HFHTLME

DAL 22 5 38 72 D A X e L [R) 25 1k
RN, JEATRUOOE 7% S (I, AN,

1) ANUFRUE TS, B AL, ML
AR, RN ER 7 AR,

2) AN E, BAURHUE R, MR
AR, RN 8 AR,

LIS 7 B AR, ZD9-G U E
It FEL B B BRI IC 5 DY S il X FEL B0 B SRR 42 1 FEL RS,
B, RIP M RAT,

44 BERENR
TEHETE 7 A a I L A T X 20 2 26T,

No.12 5K ¥: &I T PYZBBLAR 5 142 6 R 9 Z D9 H i LA Fe AL
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&4 ZD9-GEERABEHEL BN AR GUE T2 L 2R

Tab.4 Test data of double-machine driving under rated load of ZD9-G DC electrical switch machine

wr Bte APLLAER/A BOULIFARV A BIfFR /A ABSIERTS B BEMEHE /s  BahfEkE /s
COREN W m % W | W & & W b
0.83 0.82 1.05 1.10 1.85 1.88 9.58 9.74 9.68 9.70 9.68 9.74
2 160 0.83 0.81 1.05 1.05 1.85 1.88 9.62 9.64 9.69 9.72 9.69 9.72
0.82 0.84 1.02 1.05 1.85 1.89 9.58 9.70 9.68 9.74 9.68 9.74
7.3 7.2
6.0 6.0
4.8 4.7
z 3.5 3.5 <
= S
e i T, N — | —
% 2.3 1 2.2 E
N4 { H
1.0 f==——=——t=——g—==C 1.0
-0.2 0.0
-1.5 -1.0
-2.7 -2.2
0.00 1.89 3.78 5.67 7.56 9.45 11.34 13.23 15.12
eIl /s
EIfl: w TR mfEhl el
E2 ZD9-GEE MBI M XA T HENE 72 2N Hh 4k
Fig.2 Test curve of double-machine driving under rated load of ZD9-G DC electrical switch machine
K5  ZD9-GE!EBTHE ML T BN # iR
Tab.5 Test data of double-machine friction of ZD9-G DC electrical switch machine
oo MR ADURHFLNA  BAURRORMA  RVERFRMA  ABUSHUI KN BAUKHOH AN
WV i B i Hi it B it B i i
1.01 1.02 1.4 1.37 2.47 2.4 5.7 5.6 8.3 8.2
2 160 1.03 1.02 1.41 1.39 2.43 2.42 5.6 5.8 8.3 8.4
1.04 1.04 1.41 1.37 2.45 2.43 5.8 5.9 8.2 8.4
K6 ZD9-GEUE R ENIINL = MR
Tab.6 Test data of double machines in no-load state of ZD9-G DC electrical switch machine
wr WAA APLLAFRNUA BOLLAFNE/A  BWb/A A BLETR /s BN /s B s
HIE/V EITA {13 PL i3 EiTA {13 EITA {13 L (i3 L
1 0.42 0.39 0.30 0.30 0.71 0.72 6.26 6.44 6.30 6.38 6.30 6.44
160 0.41 0.40 0.30 0.31 0.72 0.72 6.18 6.26 6.24 6.34 6.24 6.34
0.43 0.41 0.28 0.30 0.72 0.71 6.24 6.34 6.26 6.30 6.26 6.34
MAEHE N2 9 AR, REFEIR,

M4
i BRI, 15 HE A T VUL X R B B
Pz FEHY ZD9-G R E s ERLEA DU

4.5

1) TERUE UEZEAF N ENLIE, BE L
TAEHIR< 2.0 A, FIMENEI< 10s, ¥RTE (ZD9Y/
ZDJ9 RAHEFEEHAL) (TB/T 3113-2015) AIER,

34

PRERIEIE (55 TRBOR(RSCE)  20234E12H



-3.8

-5.0

0.00 1.42 2.85 4.27 5.69
/s

Bfl: =T efEh mfRdi2
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7.2
6.0
4.7
3.5

2.2

TAEHLT/A

1.0

0.0

-1.0

282,

7.11 8.54 9.96 11.38

B3  ZD9-GEUFERhAL A WA= Hl X th4k

Fig.3 Test curve of double machines in no-load state of ZD9-G electrical switch machine

RT  AHEE A HBHH=EN X E

Tab.7 Test data of machine A in rated-load state and machine B in no-load state

Rigs ANLLIEHRR /A B HLLAERR /A

JEHLA /A

A BLBhfERTE] /s B HLahfERtTEl /s ST /s

RNV g A 1 A 1

1 1.08 1.05 0.20 0.20 1.28
160 1.07 1.06 0.21  0.20 1.27
1.08 1.06 0.20 0.21 1.28

1.27 8.20 8.18 818 8.12 8.20 8.18
1.27 8.20 814 820 810 820 8.14
1.26 8.18 816 820 8.18 820 8.18

&8 AHZHBHHTE A HNIR LK R

Tab.8 Test data of machine A in no-load state and machine B in rated-load state

o kA ADUTCIEHM/A BOLLIEHM/A  BWfi /A ABLYERT /s BHLAVERT /s R /s
LA T T T T T T

048 050 1.05 1.10 1.85 1.88  9.58 9.74 9.68 9.70 9.68 9.74

160 046 052 1.05 1.05 1.85 1.88 9.62 9.64 9.68 9.72 9.68 9.72

3 046 052 1.02 1.05 1.85 1.89  9.58 9.70  9.68 9.74 9.68 9.74

K9 ZD9-GE!BmpIE R WIEZ RENINEIE
Tab.9 Test data of ZD9-G DC electrical switch machine installed at in-

factory switches

o . e TR LR
F5 ENE] 5% i=171 TR
| ERTFRIR R1 1605 162 163

mm R2 75% 76 75
FNEHLIL /A <2.0A 1.64 1.68
FEHRINT IR /s <10s 5.83 5.98

EEPHALE BRI

~

2) FERUE NBERAF R AWLIIARS, DAL R
<2.0A,

3) WALz &N, & TAERRA N
0.7 A, AJ LAl /e 18 22 /N 0 1 22 422 il FELRS L
AR ATER

4) BHLESEZN, EZEIOIRETRR, W

5 BEHIPEIY

et e siihi S FRAE I IR L, DUk L
L 4 2 RIS 581 7D ALzl ot
No.12 5k ¥ : & TFIDLARS [$2 6] S I ZD 9 B L
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ROLBCE 7S LRl X L3 B SRR L 2 ol P 0 20 B A —
B, HE4EPIE R EN T,
5.1 IfEs7Nid

TR RIE = AT RS, WiA 2
LR IR, ] DAEIR S 70 A A D 22 5 | R e
BHLH TOERRL. RATEE R, WTZ2ITX,
R LR R E R BRAE AL L 297 % (K01, K02)
o, MRTTTES IR ZD9 B AN R ML E N
LRI P h AL Il FRLFE 2 8 22— B
5.2 EBRIMHMIEE

D7 R AR (A Bl (3.8 ~6) kN, B
#l (6 ~8.5) kN, S5HH ZD9 AU H s —
B, BEERIVRREN AT | L AT R, B
AR,

PRz A A O BRI LA N PR 22 5 | s A
LA, RATEE AR, WTZ2ItX, &
LARRERBRAERRYLIZ 2T K (K01, K02) H,
TN T3 755 73 Eeil X R L RO L il R T 22— B
573G A L e B L il P JE 25 AR RO, U
UE— 25 RERHEIRN, 5 —25] KRR
%, AIEAbES | RIS R,

5.3 4/6 mmPER4NL

4/6 mm FERFYIINA 5 73 Sl T Bh F AL
il FEL S I 2% T TR AN ZORAA ], #5251 o A AN
A%,

N E TR, TTREE T DAL 25|
PEHI B Y ZD9-G B E i Bl L MWL AU 5, R
FHIZEBC R e RE RN 22 AT A IO AL Bl R G EL R HROR TS
X, LHBMERR, TAFRRMEIREZR, S
A ZD9 Rl Ak N —5, BELRLEE,
HATHENLINR, ERUE A R AL,
BREHVENMERT< 2.0 A, ZIENREI<10s, ¥
55 (ZD9/ZDJ9 RANFBNEHHL) HIZR, AL
TERE OB SR RN, LR B < 2.0 A,
BAEZS BN, S TIERRLIN 0.7 A, AT LA

JEVUEA AR L H RS 2R, X225 e %
I, JEZFEISRE TR, ZMFED, T T &SRR,
A, RENFIZ IR AER TR, P97 e bRk 2
Ko 202347 H 21 H, &M T VUL E R o)
WP FER Y ZD9 ML IE T HRITH,

SE X
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Comprehensive Monitoring System for Operating Parameters of
Switch Machines

Huang Chentao

(Xi’an Railway Signal Co., Ltd., Xi’an 710100, China)

Abstract: To improve the maintenance level and management efficiency, it is necessary to monitor the
operating parameters of switch machines. This paper describes a comprehensive monitoring system
for the operating parameters of switch machines. The proposed monitoring system can monitor the
working conditions of several key components in the switch machine, including the push plate sleeve,
throw rod, indication rod, motor and movable contact. On this basis, it can provide early warning,
alarming and fault location judgment for faults caused by moving components in the switch machine.
Thus, it enables the on-site maintenance personnel to maintain and repair the equipment in time before
the failure occurs, so as to achieve "preventative maintenance".

Keywords: switch machine monitoring; motion parameter; fault early warning
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TR BHLRIRARYE, HATH TES 80T
INESHELAR N B4, SECHAEBEHBATIA “X
EE” NE, HEUHEREBRKNT T, JF
IR 7RSI LIRS, AR E LB
REGET TR, W& SRR, It
HEME AL BRI, DASKERRE BT RIR, M
R I A OB R,

H AT E AT 7 b R R LA T AR L KN
[FI S 00 ) 182 R I MR o M D SR M, 32 0
PR R ER AT MO TS, IRE, [
IR, TR, fRESMINEEFRE RN E, H2
HE B B —, QO FORER LT, R 250 B R
BITIRHEA G NN, IITCIR T LAY
HEafT1R 0L, A E O AN H s sh fF S S
P TCTER A

AN — RN S SR & I T AR ST T
Jiik, £ ZD]9 ¥Rl LK 1 ArE R B AR AFRY
I, MTLEHE A GHREEINERKER, AT
IIHTAITESRR, MK HELE T,

1 BHENZSHESRNARRE

HERYZBGZERNAS (RRENRS) X%
JH i L A BEL RSB A5 ki, LM B AR i B DA
NN, ML SR Fenk A
FRPIRRERO, BRURS), & /R, [
EERWLUF BB, SifEfTasiZ 8 (MBS,
W), HEREIESIZH, rTissizi, iz
B (BEEAE, AEE) ., iR EalA s
AN BRI AT R, @I X S
IR B K 0 R P T SRATL S R B A BERE g, X 45 T
BT AR AT, X AT K25 TR REEA T4,
EARTUCBOE R REA T I E RS, N R IR
PURESS R ES, 15465 A RIEATHEPR R
Rk, TR S SEF KPR TR, 45 & L
3D BELEHRIRSHI TR, FHF AT DU AN SR
ML AL R I B RTINS

2 WNRSEIHER

RN S HZE EMASHRELHE I, &
(RJR € LSS = NI ik orel LA E I E S VR A £
MRRAR I 4 B AR, RGHMEWNE 1 Fr.

il LCD s
A EHL G
Sh R
AL
UPSHLJE

- 24 T RIS
S (GRS
i L

LHET R
A N R
IR

LHET REDL
IEfEEL, fe Rk
FRIFEARIAL

Bl RFIE
Fig.I System block diagram

2.1 {22

LML RN £ 1% 2R PT DUR SR L L 3= 223
VEER B B S B L8 B RIS HUHAT A F0 i
B, MBLRERSSMEE L HHNA N AL
AR, BN RN, YOI RS 1% RS T
HAREAL AR

H T F RIS PN B TERES S, il
F G T SN AL Y 1 0 75 58 468 F 10 LGRS v A 0
W A AR i 77 75, XA I 77 ik B A KR
A ARREfE. WHHIS MBI A, IFERE
RN TR, RARHDS P M 2R M AR Y Ji
BN - ARSI T b B RAMR, TR EE B R
—EVEE N RS, R R RS
5, @EFEEBRCRECHEHEMBETE, WAL
HEAMNLMERBERESEA B AR EOR, A
TRWER (—REEEIZsh B BRI IR E)
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(Z1201821576842.1), £MEALFAL R T R%E
FERAUERE, SRR RITIXE E&izsNia
S, M IENIREME 2 Fr.

TERIR

_ sk

\
AN /

& » & »

TR TR

E2 (IBNRE

Fig.2 Schematic of displacement detection

RPN AR I B AN R,

L EIRTCIAAE R TH & M 12 5 B & ek 1
HN, SV ZEN M ERZHEERFS, %
J3 BN R TT A A IE SRR R S TR
8. EM S 2SSV IRAE— ARG E HA P
HALE,

EI/RTCA B IE R X HEEE S WE 3 R,
HAMMZERN 90°, ERIZNFREEN 2.5V, EHE
3.6V, BIRITCMHE G — WM E e ik
JE BT 2 0 17 A Y — 1 J) B ) TR B IR AR T, @
T SRR ERIXAE 5 B A IS BIME SR AL — D
RN R IE XM sinB., AR5XME cosd AU F HE
MID, H=ffE/ 5 XAlHl tanb = sinb/cosd, &
K tan0® ~ tand5° WY(E -7 256 115 2] 0°
£ 45° WAENZ A 0 5 IEVME tan® B RO REA,
Rl LB tan® [HEE 1k tan0° ~ tan45° JEREIA,
AT DU tan SCREEHE SN R I EEAE,

EpFl: ---v1 —V2

E3 ERZBERES

Fig.3 Sine and cosine voltage signals

i = A AT, ATDAKE 0° ~ 45° A9 EAE
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I REELA MR 0° ~ 360°, Ml 3 AIHI, WA
JEIARI LA E S 1IE AR T2 I IR LA AR LE EEX RIS 2R,
TR — A ISR B B My MAXS, 5
MR O, W FTALFS(E B M E{E N MAXS X
(0/360), HHIHAT DAS EI & AR 1E 5 AR & ARG
NRSEEE A EE, 2GRN Gk C BT R
JEMIRTEER, RIAIS2IE AR S,

ARG EMENAE I, FEHUTINZ 1l
IDZZARWEAE, FERAE S I A — R B N3 A
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Application of RTP Stream Audio Playback Technology in
400 MHz DRTD System

Zhao Wenjie

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

Abstract: This paper introduces the audio playback technology for wireless voice services in the
DRTD system. The wired communication of the DRTD system is based on the SIP protocol and
RTP stream for audio transmission. The audio stream is transmitted via the wireless air interface
through such processing processes as mixing, windowing based VAD, caching, format conversion,
and signaling control, and finally voice waveform playback is achieved at the mobile terminal, thus
bridging the wired communication and wireless communication in the train dispatching communication
and providing support for the core services of the DRTD system.

Keywords: 400 MHz Digital Radio Communication System for Train Dispatching (DRTD); Real-time
Transport Protocol (RTP); audio playback; Voice Activity Detection (VAD)
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Main Roles and Fault Diagnosis of STP in GSM-R Networks

. e . e\ 2 s
Yan Huixia', Zhao Jianguo', Li Xiufang? Yang zhibin'
(1. Beijing Communication Depot, China Railway Beijing Group Co., Ltd., Beijing 100086, China)
(2. Beijing Railway Communication Technology Center, China Railway Beijing Group Co., Ltd., Beijing 100086, China)

Abstract: As the “heart” of GSM-R networks across China’s railway network, STP (Signaling
Transfer Point) provides the function of signaling transfer from local MSC to HLR, from local SGSN
to HLR, from local MSC to SCP, from SCP to HLR, and during inter-local calls between MSCs.
Based on the networking architecture of GSM-R networks and the application situation of GSM-R
networks for communication services in railway train operation, this paper conducts detailed research
and analysis on the signaling routing and signaling message switching across China’s railway network,
and judges the fault point and impact scope of the potential hidden equipment faults, to take effective
and timely emergency disposal measures. Thus, it provides reference for day-to-day maintenance, fault
analysis and emergency disposal.

Keywords: STP; HLR; location update; USSD; short number; intelligent network; GSM-R
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Fig.l Interconnection of signaling transfer point (STP)
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Fig.2 Information flow of location update and subscriber sign-up
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Research on 5G Renovation Project for Public Network Coverage in
Tunnels of High-speed Railways

Chen Rongchao

(Zhengzhou Branch, China Railway Fifth Survey and Design Institute Group Co., Ltd., Zhengzhou 450001, China)

Abstract: Based on the 5G renovation project for public network coverage in tunnels of the Shandong
section of Beijing-Shanghai High-speed Railway, this paper studies the scheme for such issues as
leakage cable selection, link budget, power supply, and transmission. After analyzing the existing
situation of the public network equipment, it proposes the integrated renovation of the existing public
network equipment and its supporting power supply and transmission optical cables, which provides
design experience for similar projects in the future.

Keywords: public network coverage; 5G renovation; leakage cable; link budget
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2 TiEER

P BT 2008 4E 4 A 18 H 4 £k 1E T
TR, 20114 6 H 30 HEKEE, ELK
1318 km, @A E—EREEREK. SRR
el EER kRS, R EAREE Y 350 km/h,

FIP BB T AL, R, RBE=KEETH
Fb, R, 2@ LA, 24tk 24 M4
uli, HALZREE 6 DN FEMNARRS, TR rauh.
eyl MhERARuG, BN ARG A G,

FOP SRR R BEE VK 10.044 km, ¥4
FATRRER i Bk Bt pE e, HART 1 km RIRRESR
4, /NT1km BIBRIER 4 BB, WLBRIETEATE
BLANER 1 iR,

Rl FPEHLURERRE
Tab.1 Tunnels of Shandong section of Beijing-Shanghai High-speed Railway

iiaci REIE#4 R PRERRE R km  FRESRTH

1 % 1t 0.595 i)
2 TiEH 1 5RE 2.812 PrEa T
3 PEHRH 2 ShkE 0.978 rra T
4 K B s 0.692 YT
5 KB ki 1.168 R
6 &4 LS 1.905 R
7 Teilif%E 0.39 HET
8 BN 1.504 BT

FIP RS AMERE LERRET 2012 FR T,
Bl & 7~ W 7 55 15 A5 09 D IR R eGE, R RE E TR
ZENEZNIBERMN : 2G, 3G Hl, 3G,
4G §iihiiz ot (Remote Radio Unit, RRU),
831 2.6G RRU., Z &4 & FE (Point Of
Interface, POI) %%,

KB BEA AWM ELRANEICA, REAEE
M EEN,, N ENR, FEREE". LE
oh /[ . DA RET A, SERE, 4EiP R
EERE, TTIERIERSZ 2REIB T, BinR
BRI & EREHa bRt T AT R INAE S R IE (54
RFEE,

WE3E T 2= A REA 2~ W8 5 % & IR RS T B

MR 28 PR Bk HRBHEC RS, 4G E )R, BEA R
WA 18% 5 fefE Y 2 3 1l Bk s R P FELRES HE LB I SRR
Xt BEE N B BRI BB RG0S AR KR, (R
AR R S /N 4 ST S S

PR IE N BEA BOZ AW 24 BO04E 1 4%, 2648
R EIA, 4G BOER, NTLPEARIR, B
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HHEMEARRE, 21 PR A B T 8 IO 7 i SRR R

I, A TR FEIE AT 2 W 5G 78 55 KA
i, [R5 B BEE A MRS KECERIR, L

BTG,
3 BEHR

3.1 FTHISEINRIRE
RIEFIBERT R, BENGIARRR LI
BRHFME - #3) LTE FDD 1 800, #3/) TD-LTE
(F&A/D). #3/5G NR 2.6G, HXi#i / H{5 LTE
1.8G, Hxi@ / HL{5 5G NR 2.1G. Bk / H15 5G
NR 3.5G ¥t 7 MRS, HHIENR 2 Fir,
®2 BEBFIXRER

Tab.2 Operator demand situation

— WEE IMHz
FS BER SRR — / —
kAT ™MT
1 LTE FDD 1 800 117%%; 118‘;53’(;‘
1885~ 1915
2 gg7;  TD-LTE(F&A) L i
3 TD-LTE(D) 2 515~ 2 675
4 5G NR 2.6G 2 515 ~ 2 675
1735~ 1830~
> o LTE 1.8G 1785 1 880
6 5 5GNR2.1G 119%%” 22112;
7 5G NR 3.5G 3 400 ~ 3 600
3.2 ANAT

2L 77 2R A oA TSl S SRR R, B
EANRA RRU+ (R8I TE S, 181 POI SiARR %
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HHRAIERRIESREE |,
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HimginE SR, TAAKX () HE,

o Pin — (P+L|+L2+L3+L4+L5)
o S

L

n (2) H:

L: woiE S, $BAim;

Pin : IS ATEAIIR, ¥47 dBm ;

P BEILZYE, 4L dBm ;

L, : R EIFE (95%, 2 m, dB), W
fER

L, : NMAZV%, BU3dB ;

L=201g G : WERT, ¥ dB, d WBHA
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®3 HWERME (Bn)
Tab.3 Link Budget (for China Mobile)

S LTE FDD1800 TD-LTE (F&A) 5G NR 2.6G
Pin/dBm 15.2 15.2 18.2
L,+ L, + L, + L/dB 40 40 40
RKGEYJHN T /s 1 1 1.2
HI 2k / (km/h) 350 350 350
YIRS /m 97 97 117
L/m 300 300 309
5/4" EgdE 54" ®FEE  5/4" mdE  5/4" &FZE 5/4" EgE  5/4" &g
LXS+L,/dB
85 85.5 83 85 86 87.2
P/dBm -109.8 -110.3 -107.8 -109.8 -107.8 -109
x4 ERME (BKE/RE)
Tab.4 Link Budget (for China Union and China Telecom)
ZH LTE 1.8G 5GNR 2.1G 5G NR 3.5G
Pin/dBm 15.2 15.2 18.2
L,+ L, + L, + L;/dB 40 40 40
AGEYIN E] /s 1 1 1
HZE3EE / (km/h) 350 350 350
VIR /m 97 97 97
L/m 300 300 300
X S+L/dB 5/4" mgsE  5/4" S8 5/4" mgi 54" ®MdE  5/4" mSE 5/4" ®4gi
85 85.5 84 86.2 87 93.1
P/dBm -109.8 -110.3 -108.8 -111 -108.8 -114.9
x5 HAUFZERRUAHEESIT
Tab. 5 Statistical of RRU electricity consumption in typical caverns
RRU FHL&E /KW
13 HRid / HfE SR kW
LTE FDD1800 TD-LTE (F&A/D) 5GNR 2.6G LTE 1.8G 5GNR 2.1G 5GNR3.5G
0.4 0.8 0.8 0.8 0.4 1 4.2

AR TR S it i B 2% 5117 2 P 2 ) 1 FEL R
N2 5 fiR,

ZUHH, MAZEGHENREN AWML HE
JEE % AN RE Tl J2 A TR SC it I % 1 T == A PR DA
(4.2 kW), TAZEANFF I BOEBEMFHRIREE
FELJEE R A

T A R A T A B AR, PR
O 18 B (o L ) PRk s R AT T PR R ] S L R,
LA R P B Bk i SR B 2R ST BRI, AR
Bkiz [2008]184 S5t AU RLE, AT
FEE B RO A, Kopr it & 70 F FeAs
ARRIER O (RRIENBIAE L) Hrihy it 2

FCFERE, THEEC A PR A RSB IIRE LS, FFah
B SRFRE U RS BRA A R AT A O, 8 —
NAMLLRIE

TR R A R AR N2, LR AR
FIBEFESZ2%,  FI R BRBR I RE 12 Ml AR GO0 7 1 [
TR

MRIE CBREE TRERITHTKHE) 2R, (REH
%kl WDZNB-YJY23 B (M TC i FEAER / it e
3% ) FAE, PRI ARYE A RO S e AR T A
FEHHEARNEEEE £10% HEMRK, #HiRiEEH
s T% e, YRR 6 Frr.

BECHEFE (CEE BN BCREAE) MR

58

PRERIEIE (55 TRBOR(RSCE)  20234E12H



mREYD R K, EMH AN ELSR S TXIRIZE
PRLS B R T FIF 4 (Virtual
®6 HL4EE

Tab. 6 Cable estimation
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NBFENRE, FE. BOEITIEMLS, SL SR
FEFRRUNEK 7 AR,
RT fBhads. RERIT

Tab. 7 Statistics of transmission cables and equipment

YRR JSRCH HBgE (RRECTE
e %)

h&IE A FR
COWS mE/ ER/ KB/ g
KW kW  km
PiikkE 17 5 — 048 5% 10
¥ 5
# 4% 35 +
2# 5 s E
FEL1E 35
S5 4* 5
o 4X35 +
5 5 5| e |
6 5
mRg2es I 5
e 10 090  5X16
B ?* 5
kEkE 1 5 — 0.50 5x10
¥ 5
RESEE L, 10 098  5x16
1* 5
o 5 10 090  5X16
B LLkEE 5 =
i 10 090  5%16
4 5
wpRE — = = — —
¥ 5 — 050  5x10
5N B 2° 5
Ll P s 10 090  5%16

Private Network, VPN), FrA#&Kim#Ed 4G
S 28 B AR AR L o
3.6 &

FOP R R B RETE N, BEE BOR AR 24 705
1 5k, % 24 DGR R B,

ARTRREME, BMEENAERLEE
RRU, RIBZEREN, RRU RFELEE, HLF
HANRRU Mz 60 QOM#MH. 4 5&M) WH,
HIHFE 36 LOLLF, AL ETR,

BEIE TP o £1 £ N AP 22 FAL B IR BV O AR
F1E, BB RE R B RO H 2
B, B GYTAHS8 & (EAMAEBEZR AR
B BT 2 iREmERRIE, B egEL

W e AL EHIEORLR BEREAOELR
REARE g o W OUR FEUR (& MER (&

o 30 ) B
%gﬁﬁ’f 1 36 48 (2 2 (728 2 (487
FEEE T 3 108 96 (2) 1 (144 6 (48:%H)
SREE 3 108 96 (2) 1 (144%) 6 (484%)
%@?ﬁz 2 72 96 (2) 2 (1447%) 4 (487
kERE 1 36 48 (2) 2 (72%Y) 2 (481H)
REE 5 99 96 (2) 2 14415 4 (4871
%;‘lﬁ I IO
el 2 72 96 (2) 1 (1444 4 (4815
h&iE 2 72 96 (2) 1 (1441 4 (4818

wIFE — — 48 (2) 2 (72) =
1 36 48 (2 1 (728 2 (48

I ?\

BAIEE ) 0 96 @ 1 amin 4 48

FRIEN & RRU AR R & T8 2 51N 24
DS 2 REBR IR AAERTYELT BLLRIRAL i
3.7 MREERYS

FRAE B 5LUZ 2 [2017]332 5 fe Bk iz [2008]184
S, ERDBRET S NIR B R R, 9
NRB AR SRS — i E L
3.8 T

D) R ERES L P T

KRBT MANGBEZARTFRIERRR
(Global System for Mobile Communications-
Railway, GSM-R), 17885~ 889 MHz, T
930 ~ 934 MHz,

ARG RIS E MR T, FEFZ RS
AR B, IERIE AP SRR, FRAER
HEREE L IR, . A TIESIARRMRGE
F RSB 5 Bk GSM-R SREBAH PRI, A H 2
3, B [ AR ST E PRSI R LTE K,
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Discussion on Application of Virtual Firewall Technology to
Network Security in Railway Communication Network Management

Tang Lu

(Shanghai Communication Depot, China Railway Shanghai Group Co., Ltd., Shanghai 200434, China)

Abstract: Against the background of the development of network security technologies such as
railway communication data network and transmission network, and in accordance with the strategy
of "integration, centralization and protection" for security protection in railway communication
networks, this paper puts forward the concept of using the virtual firewall technology to share one
network security protection system at the network security boundary of various communication
network management systems. The proposed concept aims to achieve the purposes of service isolation,
management and control isolation, and equipment resource sharing among various systems, so as to
meet the network security needs of various network management systems for communication systems.

Keywords: railway communication; network security; virtual firewall; service isolation
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HE L& %t (Virtual System)
WEIE§)

..'_;.r = _'_,-" N

JE ik (Virtualization) . .

mopic -
(physical firewall) = ™

Bl EMAEEZERS

Fig.l Logical system diagram of virtual firewall
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eI, NS DR IR B KA

TEERZRFNE g, BB KRR N
IR (Virtual System), HNRFIBG K3 L7
ERFRBINERIRS : IRESE (Public) FIER
4t (VSYS), RESZEHKIE LB FEN—D
R B RS, W BIIRSAREREH, KRR
GAARIRIFAE, LI, BHRN FW TR E %
THIRARGHTHE, BHENURSADREG, KRR
GEURAKSERTRT K R E, TEERIRAX D
M, MAGWIEHZEEEMENRS, HAE
PIRGE AR EEIR AR SS. T VSYS 2AER ks b
K53 R, S THEE &, B EED
HERIR, NARMNERAREARP VSYS, &4
VSYS TEAIIEN 2 EL—MEPIR S [D MBI
(Virtual-if), QIEELIRGIG, RRG FIAERK
Virtual-if 0 #21, BIIRGM 1 BT, WA
5ERRAEY Virtual-if OMTERE, WE 2
Ffi7Ro

R GAC Virtual-if 1

Virtual-if 2 Virtual-Sif 0

JEIRSGB

Virtual-if ¥

ERGNO—— GEES2

E2 mEsdEC

Fig.2 Virtual interface
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Fig.3 Schematic of secure networking of network management systems
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Analysis, Locating and Disposal of Obstacles of
Communication Optical Cables

Yao Wei

(Shanghai Communication Depot, China Railway Shanghai Group Co., Ltd., Shanghai 200434, China)

Abstract: This paper aims to discuss the common obstacles detected during the maintenance of
railway communication optical cables, and explore the methods to analyze and locate and deal with
such obstacles. According to the situation of fiber core blocking, the obstacles of optical cables are
divided into several types, such as complete blocking, partial blocking, and excessive fiber attenuation.
The causes of optical cable obstacles are analyzed, and are divided into natural disasters, external
forces, human factors, and cable defects. For different types of optical cable obstacles, corresponding
handling methods are proposed, including the principles for dealing with faults and obstacles, the
sequences for achieving emergent reconnection and recovery, and the methods for locating and dealing
with cable fault points. This paper emphasizes the importance of day-to-day maintenance management
of railway communication optical cable lines, to ensure the safe operation of railway communication
equipment, so as to guarantee the safety of railway transportation.

Keywords: communication optical cable; obstacle; analysis; disposal
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Design Analysis of Interoperability Between CBTC and CTCS in
Suburban Railways

Zhang Yongtao!, Zhou Xin', Jin Jie?, Zhu Suoming'
(1. CASCO Signal Ltd., Shanghai 200436, China)

(2. Shanghai Shentong Metro Group Co., Ltd., Shanghai 200031, China)

Abstract: With the issuance of the development plans for core metropolitan areas in China, and the
acceleration of the construction of suburban railways that expand the urban framework, there is an
increasingly urgent demand for the selection of signal system modes for suburban railways. In view
of the status and technical specifications of the signal system industry, the main signal system modes
selected for suburban railways are CTCS-2+ATO system, CBTC system, etc. Therefore, a sufficient
discussion is needed for the selection of and integration between CBTC system for metro lines and
CTCS system for national railways. The two systems need to be comprehensively considered in terms

of onboard equipment architecture, wayside equipment, system software and hardware, communication
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protocol, etc. This paper discusses the possibility of integration and interoperability between CTCS-2 and

CBTC on the basis of the requirements for the selection of signal system modes for suburban railways.

It proposes relevant designs and conducts feasibility analysis for three different schemes, i.e. CTCS-

2 and CBTC fully integrated with each other, interoperable with each other and switching between

each other. In particular, it performs research and analysis in terms of the interoperability scheme,

interfaces, switching area, switching process, etc., and provides detailed schemes, on the basis of the

requirements for interoperability. The interoperability scheme is found to be more feasible than the

full-integration scheme.

Keywords: suburban railway; CBTC; CTCS; interoperability; design analysis
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Fig.l Schematic of independence between CTCS-2 and CBTC
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Abstract: The quantum secure communication technology is theoretically unbreakable; and has
stronger security protection capabilities than traditional encryption methods. This paper proposes
an applied design scheme for quantum secure communication in automatic fare collection (AFC)
systems of urban rail transit on the basis of the actual requirements of the AFC system, and in view
of the architecture and network transmission scheme of the AFC system. The quantum security
equipment is deployed at the clearing center, the line center, and various stations; and the quantum

secure communication technology is used to encrypt and transmit the sensitive information of the
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AFC system. Thus, the data transmission security of the core service system is ensured, and the

security protection capability of the AFC system is improved. The proposed design scheme has the

characteristics of high security, low impact on AFC system, low implementation difficulty, and strong

replicability; and can provide reference for the application of the quantum secure communication

technology in various AFC systems of urban rail transit.

Keywords: urban rail transit; automatic fare collection; quantum secure communication; data security
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Discussion on Asymmetric Double Bus Redundancy Scheme of
Signal Power Subsystem for Urban Rail Transit

Xie Qiao
(Nanning Rail Transit Operation Co., Ltd., Nanning 530025, China)

Abstract: The signal system for urban rail transit can ensure train operation safety, increase transportation
efficiency, improve the working environment, and promote management modernization. Therefore, a stable
and reliable power subsystem is crucial for the stable and reliable working of the signal system. This paper
analyzes the structure schemes of the signal power subsystems of Nanning Rail Transit Line 1 to Line 5. By
summarizing the advantages and disadvantages of different structure schemes, and considering the actual
situation at the site, it puts forward the asymmetric double bus redundancy scheme, to improve the stability,
safety and reliability of the power subsystem, so as to meet the power supply needs of the signal system for
urban rail transit.

Keywords: signal system; power subsystem; asymmetric double bus
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Fig.2 Power supply solution of double UPS + double bypass AC voltage regulator cabinet + double bus in centralized station
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Fig.3 Power supply solution of single UPS + AC voltage regulator cabinet + single bus in non-centralized station
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Tab.l Power supply situation of power subsystem for signal system of
Nanning Rail Transit Line 2 and impacts of power failure of all signal

equipment on train operation
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Abstract: Flank protection is an important means in computer based interlocking to ensure train
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management means related to IRIS configuration management are used to ensure product traceability,
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