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Abstract The railway signaling system has evolved to maximize its safety and maintainability based on the
experiences in the construction and operation of railway systems. The newly developed systems was established to
cope with the changes in an operating environment. In the process of a transition to the new system, both the existing
ATS (Automatic Train Stop) and new ATP/ATO (Automatic Train Protection/Automatic Train Operation) systems are
operating simultaneously in parallel. In this situation, modifications of the conditions of the interlocking diagram and
logic are necessarily required on the existing ATS systems due to the frequent improvements in signaling equipment.
This paper reports the enhancement of safety and operational efficiency of the system through an improvement of
the security and the interlocking conditions of the existing ATS systems. The independent display of signals for each
track was ensured to avoid giving the effect of On/Off signals for the selected track on the opposite side, and the
security was improved by adjusting the position and interlocking conditions. In addition, the increased traffic density
of railway systems was achieved by removing the unnecessary conditions and detailed signal display, which resulted
in enhanced operational efficiency

Keywords : ATO(Automatic Train Operation), ATP(Automatic Train Protection), ATS(Automatic Train Stop),
Interlocking Logic, Railway Signaling

ErEe dR AR/ 1Ea T A Faswd #ilgASW(PRT) SA/ENT FAE FRH L
*Corresponding Author : Baek-Hyun Kim(Korea Railroad Research Institute)

Tel: +82-31-460-5443 email: bhkim@krri.re.kr

Received September 1, 2016 Revised (1st September 22, 2016, 2nd October 5, 2016)

Accepted October 7, 2016 Published October 31, 2016

702



it
ki
>
fot
>
[>
v}
rlo
i)
k1
o,
o)

X

o

&= o gh.

2ot Lo 2
& offf 2 2
[

g 2 Jo >
o

e

on to fob i
Lo
i (o
-
=2 re
B}
o|\
N
o
>
>
fuiit)
1o

K
N

lo

ol Yo o By

22¥19] ATS(Automatic Train Stop, A& E =}

A])ell ATP/ATO(Automatic Train Protection/Automatic
Train Operation, A& Q2R /A5AA-EA)S AMEA
Ax|sto] a5 hHdAdS 7slet ATC(Automatic Train
Control, AF@AFAONA =R 02 JAdstdom, 7]&
b} AgakEol
o] o] tepd THAOEE ATC Al2=HoE 7]
2 A AA| ") ATCAI 2282 2441 5 34 (Distance
to Go)o. & Gt 7 71HA] Y-S Haslehe 2
T T 248 AFAA Y THsstEE TE
Hol Ao &7 o] FustHES gt

Alzgle] SR wE 71E AIZSRIATS) B
M= A|Z=RIATP/ATO) (He] F3k= 1Hdel e 4
P HE A HEAFANN ANFL=E 5131

4]. E3h

& ASA|

FET A GO R BE V|EATE

gl-o

703

15 A sge ARl A4 -

P& EdE T 2 RS A
7] 918 o w g wda) gtk ohs
ATS Alz=®] 9 7§2F ATP/ATO A2~

ATS A28 SEFAlAo] 2 Aok st
A7y A0l A, AFS tidA 4
Free, 80, 60, 40, 25, Okm/h&] YA E o]
wkal 7% ATP/ATOA A s4 Al
A grel Gzt L840 He 1
Vs, AFsREo w2 & Hol| AlFo] o]Fo]
o, ey daked 4

BEA}

o2
oM,

Ho

i

k)

[¢)

ol
—_

B oo mx

=

i

1

€l a] ol

=4

o

_V‘_l,
Lomy

i}
X
)

N oo
f

c

k4

)
O
R
o,

~ElO.

—

I
o
o 2 ol

e 9
Hofu

Mo
o

ox
2 fole

e &4

W Aedas

Table 1. Comparison between existing ATS and new
ATP/ATO railway signaling system

existing ATS new ATP/ATO
- Speed step method - Distance to go method
Control | — absolute safety distance | - relative safety distance
- large headway - high density operation
+ Multi-level manual -On-step automatic
deceleration deceleration
Brake | _pree 80, 60, 40, 25, | - Current speed to Okm/h
Okm/h
- Improvement of transport capability by flexible operation
Effects |, 1crement of track capacity by high density operation
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Fig. 1. Overlapping use of existing and new TTC
facilities
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Fig. 2. Diagram of overlapping railway signal systems

=1
=

M

3. ATS i3k H JHM

7% ATS A|2=€13} 25F ATP/ATO A28 &8

sele ghe Asau el A%

T

6w

=]
~
0
r_E‘
i
o
.
;
>~
>
o
o
i)
o
ol
ob
Q



Fig. 3. Indication of signal interference effect on the
other side track of 2RB
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Fig. 4. Interlocking conditions reformed for ‘on/off’
signal indication
(a) Before reformation (b) After reformation
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Fig. 5. Indication of reformed signal on the other
side track of 2RB
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Fig. 7. Enhancement of railway interlocking security
(a) Before enhancement(without interlocking
condition)

(b) After enhancement(with interlocking condition)
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Fig. 8. Enhancement of signaling condition
(a) Indication of position condition
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