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Analysis of the Interlocking System Develop-
ment Tendency in Urban Rail Transit

LOU Qi

Abstract Urban rail transit signal interlocking system is the
core equipment ensuring train safe operation by realizing inter-
locking control among routes, signals and switches according
to safety protection conditions and sequences, fulfilling require-
ments of train safe operation. Under the situation of massive
passenger flow, high operation density and super-large-scale
network, the development requirement faced by interlocking
system as the last defense of signaling system safety is ana-
lyzed. On the basis of safe protection mechanism, considering
the development direction of current signaling system of fault-
safety-operation, the future development trend of interlocking
system is analyzed from perspectives including safety-efficiency
balance, automatic operation adaption and interoperability. The
development requirements are illustrated from the perspective
of safety concept, functionality, format and control method,
also as Narrow-sense Interlocking to Broad-sense Interlocking,
from Hardware-based Interlocking to Software-based Interloc-
king.

Key words urban rail transit; interlocking system; develop-
ment tendency

Author’s address

.18 -

Shanghai Shentong Metro Group Co. ,

RN E X A
#

], 201103, [if// w2k TRE0M)

Ltd. , 201103, Shanghai, China

0 3|5

CBTC(F: Tl 5 rs 445 i) ZRGEr 15 il X
(LURfa#k“ CBTC 55 R 4" ) MM LT P Ay [E A
TSI T AT S 2 1 T I AR S e RS
HRAVTRE A (AR IFR ™ /INBRBH ™ ) 2 L BE I O rpols , 552
B NI, A5 5B BOE % 2 18] AR B ], LA
AT a5 T ER JIfE. £ CBTC {559 &
Gerh, /INBRAT A b A5 A (AN R 12 B 1 555 N 2840, T
ELIW 24 J A 67 0 2 4 AT B9 R, BN
TE/NERBI A LA L 0 A G20 R GUIRAS | IO M &R
GUIRZS R AL R GUIRES (LR A RS RF
FRARGIR G SRR E 2 B R SR 1
RGREE R, Ut — Py R Z 2 & § w%
PP IIRE A AL AL T AR AR i A8
1T, ZINEBR A 1] KBBR8 S 1 A
A7 F0 R HAL SR LY R S S, oAb, 58
AR B R ST (LA B IR ) AY B Y | R 1
Pe B 22 S Qb B2 B A A 5 SRR 11 AR B A Y
BERTT A AR R E G KR, fRis B HHURE
B EORFFEAR 5 S BEF B AN R U R
HEN L BRBUR SN RE S I 45 Mz B Y s AT
B, SRR PR AR B RO BB R A
AR ZERRTR T, (R 35 EE B4R THRBLR S
CODZE R ANTIE T ST 2 6

Wt 3 ] dnk T L3 S 3l Y d k JE, H AT —
2 RISl T L S I 2% B A A A,
W T WAL IZ & B R W 4% iz 8 A8 B
Xt CBTC {55 RGuR i 1% 4 w4 A ik ik
B E YRR A EOR T H AT T2 9 CBTC
{5 RGUIE I T AL GE 1A E 1] 2 O 12 AL B A 3
WL BIAE) A2 1T B , T LR/ 2 S £ 5 ALK 43
PERE N FEA , 51 42 B Bl B2 B T IR B 4



JRBR LT A AR R 5 36 2 AN e 5 ) R A i 2 A
1T AT Rz A7 6 E ) B0 55 R 42 8005 5 9E DR AN I RE A
Edlb SN Loy IDEE P B v SO R W S Lol
PEAAEAT o TR FEI 2 A AN W 4 A Bl Ak
iz B HA I R T I IR B GO i R
KSR IE SGE 55 R G IPTTETT 1

1 RLESRENE RSN

L1 ERMEITHEXERESKIRFENER

B

IR B, 3 A 3T U S E A S BB R
Geris ik 5 17 A ] ZE R Y £ T BT R,
e TR B AR P U B BOHL I B A
AL THRE 4 BB BRBIUR SR HR L U ] 28
AR R T ) A0 A Y, X SR T 455 R G
il AT AR R B F R AR 5k R

BRBUR Gt
| | mmat | |msse| (e | 2aT
g 1] mst ™| staeen [ | cmiimean) || et 5
. 0
% 5 HBH B3 Ho3h b g+ b=
G| o [T oz [ ) mE [T|REETK T
L >
GES e
F1 FRERTPERCEE SRS S
P SERR Y & R it A

Fig.1 Development process of signal interlocking system

and block mode of urban rail transit in China
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Fig.2 Schematic diagram of 4-line turn back after

station in turnout area of interlocking route
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Tab.1 Comparative analysis of information flow and in-
terface between CBTC and vehicle communication
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Relationship between safety concept, function, form

Fig. 3
and control mode in interlocking system as

they change
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Tab.2 Example of responsibility transfer leading to overall system security risk
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Fig.4 Comparison between small interlocking and large interlocking functions
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Fig.5 Evolution of Shanghai Rail Transit Line 5 from hard interlocking to soft interlocking
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