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Abstract [ Objective] When there is a malfunction or tem-
porary operation schedule adjustment under public transit opera-
tional scenarios, the train turn-back in intervals is required for

city railways using the CTCS2 + ATO ( Chinese train control

system level 2 + automatic train operation) signaling system.
To enhance the safety and efficiency of the interval turn-back
operations in city railways, an automatic train turnback scheme
is proposed. [ Method] By optimizing the existing local circuit
wiring, interface communication protocols, and software con-
trol logic in CTCS2 + ATO signaling system, and controlling
the track circuit coding direction in the interval turn-back area
independently, the proposed scheme can achieve signaling sys-
tem automatic turn-back operations in city railway intervals
through utilizing reserved fields in the existing interface com-
munication protocols between the computer interlocking sys-
tem, train control center, and centralized dispatching system to
add turn-back route identifiers, refining the track circuit coding
logic, balise placement and message transmission logic to in-
crease normal/turn-back routes, interval directions, and multi-
scenario combinations of track circuit coding protection logic.
The feasibility of the proposed scheme is analyzed in terms of
adaptability, operational efficiency, and safety. [ Result &
Conclusion] The first application results of this optimized
scheme in Shanghai City Railway Airport Line project, along
with simulation results of the scheme based on partial site data,
demonstrate that the interval automatic turn-back scheme meets
the operational requirement of a typical 3-mintue tracking inter-
val for city railways.

Key words city railway; train control system; railway inter-

val automatic turn-back
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Fig. 1 Path of train interval automatic turnback

1.1 RE4mA97T fm =l i R 1L

77 T} 4 1 L DI A T S AN 2 B s () ke v,
Hartatis) . JriRHL ZFG i FQI (5 [l Y] e 4k iy
) R Y (7 1 4k 3 ) 1 SOk B TCC 4%
985l , A JCIXC [R] #f 1K R £ 2 Oy TCC B R £ fil
TCC RS RIG T 51 42 AL IX [l i 19 J7 18]

BOM | TCC
31 . «QZ
133> —<QZ ‘ ~ J
1/ \4 F
—QF ¢ ) * e Q
1 4, —/ ZFGIFQJ
& v o v
ZQG-FQJ
¥ T P
2LQG-FQJ | —
1 v4
3LQG-FQJ ZFG-FQJ _
— = KZ>—& R
PR R S =
Kz ZEG-FQIH/ ZFG-FQIH ZFG-FQJH - <K%
PR R VR VX B o
ZFG-FQJH ZFG-FQJH ZFG-FQIH
VE: B R A AR R R

B2 J5 il e A T 5

Fig.2 Optimized scheme of directional control circuit
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Fig.3 Normal departure scenario
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Fig.4 Arrange the normal departure route (interval direction

alteration unsuccessful )
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Fig.5 Normal pick-up scenario
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Fig.6 Automatic turnback operations
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Fig.7 Simulation results of train automatic turnback
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