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Train Safety Protection Envelope at the
Switch without Indication for Urban Rail
Transit Line

ZUO Hui

Abstract The loss of switch indication (hereinafter referred
to as Switch without indication”) is a common failures cenario
in urban rail transit system. The ZC( zone controller) must for-
mulate effective train safety protection measures when a train
passes through the physically determined swith but the actual
state shows no indication. A new scheme of train safety protec-
tion at the switch without indication is put forward, which de-
fines the train protection envelope to ensure that the train at any
time could not break out of the envelope, and prevents any oth-
er trains’ movement authorization to enter the scope covered by
the envelope in order to avoid train collisions. When a train is
passing through a switch without indication, the protection en-
velope should be created on all possible paths of the train, and
the possible positions of the train should be deduced according
to the occupied status of axle counter/track circuit sections, the
envelope should be expanded at the same time. To reduce the

impact of the envelope on line operation efficiency, when a

train passes through a switch without indication, envelops with-
in the area where the train cannot enter should be shortened or
deleted.
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Fig. 1  Creation of a non-communication envelope at the

switch without indication
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Fig.2 Multiple running paths at the switch without indication
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Fig.3 Static link diagram
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Fig.4 Scenario 1 of a non-communication train passing

through the switch without indication
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Fig.5 Scenario 2 of a non-communication train passing
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through the switch without indication
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Fig.6 Scenario 3 of a non-communication train passing
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through the switch without indication
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Fig.7 Scenario 4 of a non-communication train passing

through the switch without indication

—RERA T ik o TR AR LAY R, 5 4
FIREIE LR FIE 7B, RO AT B e 4%, LU 5
A REIE I K FRAE 7 JE R B X, I AR B Tl
A FL DX BER B 7 RS HE =2 5 i 0 8, Bh T
B R . XA, B RE ke S At CBTC 471
BB AAZ XIS 5 | i 4 B, SR Ak il
BN R RO He A 571 2 B9 1E 55 3 47 3 R
Lkt 2R IE 2 R R R 25, 51 4 n] hE
FRIB AT X BICRE I — AN S 2% B AR S5 44, IS 17 X6 2%
MaT BB EA T B L WO, e T 4 T A dl

R 52 A ) W 2R K e DAy g PR A s 5, ARREAR ZC
Sz 3 B 4H

ARSI ) 422 2 i o8 7 SR B A LAt
AR T RE S T A LAV . SR,
ZITEYER T CBTC RGHY L2, il A3
T S LR e Ak A P IS

S 3Lk

(1] VEER, SRARE  HER], 55 BT BRI o Bk 08 2 2 R %
WS ZRGEL T ] op R Bk, 2021 (1) 1125,
WANG Guoquan,ZHANG Jiying, YE Jiaqi,et al. Image-based mo-
nitoring system for switch point closure of high speed railway[ J].
China Railway,2021(1) :125.

[2] AWEE. F) RBP4 % CBTC 5 3 m i gg (1], gk
FEEAR TR 5 TR 2021 (1) .71
SHI Xiaowen. Study on influence of train safety protection envelope
on CBTC trains[ J]. Railway Signalling & Communication Engi-
neering,2021(1) .71.

(ki H 391:2022 - 06 - 09)

D

BIE® TACS — A EH

FETREFHBRATE

I % [ 34T ARG (TACS) SBT3 T2 AT iRl S 7 B 980 A BERE BOFEAT 30 R BT 37 A9 155 R 48, A B® TACS =2 -RH

FTT 2020 4F 11 34 BB — R R S R 4

Lfege CBTC(ZE Tl AYS FAah]) REARLL, JR e TACS BAT 24 R H RIS AT 5SS A. ZRZECEERIM
B 20 SL MU S BRI N B BRI T RN . FTEAESERT Y LI PUEACHE 3 54 4 SRS UiEI H iR TI%R S

JHBE® TACS MYRGAMMNIE | FR. fEDIRESc Bl L, R 3E® TACS SR T LU S B Ay et B, TEAR AP T, — 2 A BRI
MU T RGEET ATS N RBSITIES  RAEF 4 A B, A SO SS UR B R, IF AL 55 o 7 2 i WU 5 3145 43 I Y B U
JRBIUE I LR B TR RS 23 MR R o U s — R sl R4, BN 4T R G4 T R RIS AT A 55 M R B, T35 BT AR 4R 51 42

BEATAR BT MR 2 HAR B A EE R SRS A1 4R

TE RGN 1 R BE® TACS SR T AL B A e R o DX T4 S8 1) il 1T IR B0 R 48 , TACS 2 T 4L MBI BRI 42 42 W3 [A) , HER G2 LA

BTG, S BR AIXTE S CBTC XN .

T

DCSFELRI

AT
>

febs
BREEYE ;. ATS—F1 % [ 3t ; DCS—XRil 5 T R 455 eNodeB/AP:
Hitll; Co—7% 4 DMI—% 4R .

H:10M

St/ B AR WRC—HBUSYEIRATER 2 s WIC——Hs5 9 445 8% s OC——Hbsfisthl; PM——itiZ%; PSD

.
X \
k
1 \
/ \
\
\
Y o o
- ;B i
\ J
" X /
NN e | <]
. X\ s DMI DMI
“ N\ —mm
N\ B oo fRARRE

ST BSP—ak

1 JHBE® TACS B RG24 1A

(FREAT1E 5 A R 3] 1A
.03 .





