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Research on Train Autonomous Circumambulation System

QING Jiangiang, LEI Chengjian, LIANG Bo
(Hunan CRRC Times Signal & Communication Co., Ltd., Changsha, Hunan 410100, China )

Abstract: This paper analyzes the disadvantages of traditional CBTC system in China's urban rail transit, introduces the
system architecture, principle and typical core functions of TACS (train autonomous circumambulation system), and gives a detailed
comparison and analysis between TACS and traditional CBTC system.TACS is based on train to train and train to ground LTE-M-
communication, which is based on train self-discipline, and characterized by train autonomous operation path, autonomous protection
and autonomous operation adjustment. The trackside core control function is transplanted to the train. At the same time, TACS is
highly integrated with vehicle network control, traction and braking system.Compared with the traditional CBTC system, the systen
architecture of TACS is simpler and more reasonable, which greatly improves the utilization rate of line resource as well as the
control accuracy. In the meantime, it reduces the project construction and operation costs by 20%~30%, and also reduce the project
construction and commissioning cycles by 20%~30%. Besides, TACS is also more flexible in operation organization, which greatly
improves the line operation efficiency, and the system is safer and more reliable.
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Fig. 1 Typical architecture of traditional CBTC

14 CBTC RGRH “% - b — &7 IE5HIA R,
TEAELTR F2 % ) B,

(1) B 554 Z [ Joik HiE e s B H.,
ANfE B BHEATEVFAER L, 448 VOBC At
5 ZC J¢ Cl Fidcs ATS BEas il 5 8, T8
SIS R B A REARIES 0 5% L 4islT; 8
VOBC. #1355 ZCi%#. ATS R4} Cl R4tz Ity
T T RS H RS, 15 B A5 R G PL)E
WK, RYEOZHEWE R,

(2) s f st o ATS R FELS: ZC
VERAH LT 5 . — HATS 1451 ZC T4 2 A i
SN HNIANEE A 8hizf 7.

(3) ZRGUACE 4 Hh 1 R o8 R 8% 09 55 1
%ﬁﬁﬁz,xaﬁ%T@&ﬂ%Fm$,ﬁﬁ%m
TR

(4) PN ZHEWESR, REAAETH
TR PR RS AR . B e R s

(5) RGITAEGEIE BT N 1 9E s (GH
W B R, LEETTIEA R Tk
PEA B A R, L REKE E B O 1 PR R A AR oy
BC A B, o2 S B0 28 i 7 TR 00 ) P 38 AH ) 5
i, AHITFF0 43817 0] B A S 2k 38 R iz 1 ) F—
HAETE, R REAL T8 Gis E A LU R
n, XX mEEATAN G, AR I A i R OO b A
BIEATBEA, WA AR T EO E BN AR R BT N, 3K
G4 L REAE FOVT XS )32 4T 9 R Y B A RE EA 7 %
ST X FRE AT EYTRIET TSR A =,
RN TCEL M, A, LGk iR AR A BRI BT
RUEEE, AFITF CBTC RGuik— 48 5 43R i ] |
PEFHTIR R,



2021 56 4 1

ISR % JEBEEBTIERIRETR 97

2 TACS JR3iE

TACS JEF X o5 B TR R A AL . ik By B
& IS4 s, il LTE-MGE E R AR 54 - 420]
% - WilR) JCERIEAE, S ZE 43 VOBC 54 52851
e X ET g (object control, OC) &2 H &, 5k
PSR IR A BUE B, SERA G A IR P
EES Y A= B H] 301
2.1 TACS ZE#

TACS HZ bl ATS 55, uiiiss oc™ i
ZH VOBC ALl (Kl 2) . REAELEE VOBC
AN TR CBTC RGuHbiif=li%k# Cl 5 ZC R4
Rz RE B R T ATS 255, B
OC %, KK T RGLM, Wb TSR
o, b T & FRGREED, S TG A FistT.
%25 VOBC i LTE-M il 5 R 5H148%1 4. OC
LHBWE, TCRINE A ERRET TSR . A EREE
B AT B AR s PR AR UL B A L
TR N AR A

BT, PB4
ERPO| PIEETT. SRS :

fi% hts
]
S5 e\
TS
BB | adilims  JUEMH. BECMA pmimiias,
_ Pt
#EHHE 4
0 i e
BERA

B2 3% g EE740 RARM
Fig. 2 Architecture of TACS

2.2 HMELKEERNHEE

TACS M T 38 3o 1% 95 s T B o 0 g 2 s
WA B . B G T X 2k e U A B
PR IR BT XAk B UL B R T S
fRAb 3, LRk FAE S . 0B X B AR X B
PR LR BRI S, A — VRIS S B A B/ B B
HIG,

TACS i, Ffilrt ATS REGIET a4 Rl %
#% VOBC Kiki iz riiafs8; 43 VOBC T
Bl BB RGE TSRS, B s TR —
SERFBTERIA (ATHCE ) LREEVEIA, Kk OC H
LR BRI, OC REMHTA IR vhos 1

LERK, RIRAIFRIG, BRI oL B
WA, Wl E— TR R — 2] Rfeft—2151 4 A

%3 VOBC — HARIEIGEUR,  BIHAT X2 58
W A R IR, 5 AR R Sz RS, St
] OC K Z ISR F 3 s OC U B Wik
HIETE A5, 7 RIS B2 80 425 e i %) o A AN s il
B, R ARG IR E R IO Z T — IS4, A
TR PR 32 b4 o 2 B 0 R R FH R

2.3 HIZE[EMAFRIREGHA

4t CBTC R&tH, 414 [l w42 BR By 71
H Cl 2 Gt i o i 55 F B A Rovh . L4 X B 5 A
ABORAP X BeRIEO . PRAP X B 5 I [A] OGS 1y B 47
Qb FRIB AR AR UE R [RIEF ZC B2l CI & 3% 1Yk %
R X B HARASAR D, SEER5E 41 22 0 8 3l 52 AL
( movement authority, MA) , %%k VOBC ##g ZC
RILRE B BAGT AN s Bl 2, B k91 4
T A g JRURS: <

TE TACS Hr, X552 B U5 i JURL 167 7 5 i
HfEAL B [FR, SHPRUES] R iE T4 4, kR
TELA A A 38 RS b i XURS:, 2R % BT A Y 1
L E N EiE S T, I B SR
LARGAPIX, (RIS 7 TR S AR B ek
DA PR ] — B2 I ) — i) 22 HBef—4 50 42 i A

243 VOBC IRt S, Mo 15
MA FEAT PLBE A Z BT X5 47 44 VOBC R4k
BENZ TR, AR TR R MA B BESE A%
BRI S X

v W AH SR8 72, B8 U i B A DX sl ) A7 7R EE S X
g 3 LA, 1 5B, 3 P K NAFE E &
DI, TR 72 (B 90 4 MR R 2 M e S %
W EE B XN AN B Z B XN, SIEFET
BEVE A o J R S I R R A A ) MA 2 A
A FEPERI ML, AR I8 4 8] A A= XU, DA
TRUESNZERIBT T4

BiPRGAR gt RS @ WBP X

PP

BB 1

B METTHK ERDX  pins

K3 #AGFRESETER
Fig. 3 Sectional diagram of switch protection area
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