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Abstract An Electrical Point Machine (NS:New-type Switch), which is equipped and operated at railways in Korea, has been
used since the 1960s after being imported from Japan. On the other hand, although the mechanical configuration has
improved the position'motor-control circuit, the electrical connection has not been improved, so NS may have a problem, such
as the interlocking system of automatic train operation. In addition, NS is the most vulnerable part in the railway
system and a huge train accident may occur due to minor defects. The existing NS wiring set of the circuit controller
should be checked only if fixed. Therefore, an excessive inspection time only by a Railroad Signal expert is required.
In this paper, the improvement of electrical connection in a NS wiring set, such as the position-motor-control circuit,
was developed and the prototype was installed at Seoul Metro in the distance to go section. The results can be used
to help make appropriate adjustments. The improvement of the NS wiring set enhance the maintenance efficiency,
passenger service and the stability of the signal system as well as reducing the maintenance cost.

Keywords : Automatic train operation, Distance to go, Electrical point machine(NS; New-type Switch), FT(Fault Tree),
Interlocking, Wiring set
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Table 1. Type of electrical point machine in korea

Classificati NS Type NS-AM MJ81 Onboard | Sleeper
on P Type Type Type Type
Year 1964 1990 1981 - 1990
AC220,
Single
AC105/220|AC105/220 AC105/220{AC115/230
Power Single Single phase Single Single
source . ags . . ags o |ac203s0) ags . . :’S .
p p! Three p p
phase
Operating | 8.5A/ 8.5A/ 4A1/ 5215)\/ 7.5A/ 5.6A/
current 220V 220V 180V 220V 115V
200~
Switch 400kg 200~
force 300ke 400ke (Movement| 350ke 2,000kg
260mm)
SwtCh 6sec 6sec Ssec 2sec 44~
time 5.5sec
Clutch Friction | Magnet | Friction | Friction | Magnet
itch
Switch ei:”ftcl s
Movement |gear : 185 %‘ock' rod: 110~ 210 20~
[mm] Lock rod: ’ 260 160
130~ 185 0
185
Lock Indirect Indirect Direct Indirect Direct
method
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Fig. 1. Operating process of electrical point machine
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Table 2. Occurrence status of fault type

oJ A7) sl AloF] R, MIANE s & Year
8k A8 Z(Position cireuit) % AE71S] FHIAR 2010 | 2011 | 2012 | 2013 | 2014 | -
1vViSion
ireui 2] 9]
(Motor power circuit)= 7-3*°] St Circuit fault | 5 | 6 | 6 | 5 | 5 |27 (563%)
Actuator fault 1 4 3 - - 8 (16.7%)
2.2 ME®a7| X 24 Unexplained | 1 - 2 - 2 |5 (104%)
221 IA_-lEIx_-Iil_}jl _p_xol-g?g I;LJ 7E=1%=I-_J'\_ etc 2 2 3 1 - 8 (16.7%)
A5 Alzzdlo] NS AZA37)2 AHEsla Q= Tow | 0 | ] W] 67 #
Electrical point machine fault |
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Not operate due Not operate due to tault

to Circuit fault
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Fig. 2. Fault Tree
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Table 3. Position circuit
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Table 4. Result for Instant disconnection of position
circuit(stationary condition)
A Result of disconnection | Restoration
Division . Remark
time methods
STEKOP
(+) or (-) | 20~500ms Over RESET Non-reusable
disconnection| Normal  [600ms ING| after switching
command
+
]3;:: ((—)) 20~400ms jover 500ms CorresN ::;dance Re-usable
. ) | Normal 00C P
disconnection remove
Table 5. Result for time lag of position circuit
(switch condition)
Division Result of time lag Restoration Remark
methods
(+) or (-) STEKOP
display 20~500ms Over RESET Non-reusable
input time | Normal [600ms ING|after switching
lag command
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Table 6. The Fault Recovery time for each components

. . . Time
Check List Details of explanation
[sec]
v The measuring time for voltage of
" considering the user movement on the
(Voltage . . 15
. terminal board using two probes of]
measuring 1) .
multi-tester
by Disconnecting time for each of the 30
(Disconnection) |circuit-control and control-relay
p The measuring time for contact
t . . . ..
. resistance and inner line of wirin
(Resistance . L & 20
. set. After separating circuit-control
measuring)
and control relay
Vot After one of the probes fix, the other
(Voltage probes measuring time on connector| 10
measuring 2) |voltage by moving.

MNAEHE gelst7] flste] FAA o2 AL
2 A9 H Table 7,83 72o] Ht}
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) 1
i Cke 32011—41 %Qﬂi Vi, by, Ty, Var
= ?ﬂ]o-]ﬂi Vi, by, Ity Var = 2,2,

Table 8. After Improvement of the Fault Recovery time

Check list Time[sec] A B C D
Total 800 24 - - 44
Position Circuit 480 16 - - 24
Motor Circuit 250 6 - - 16
Control Circuit 70 2 - - 4

Table 78014 EA8%, 232, Aojs|ze] 77}
A 2 AR 57~59%01Ck A Fel 1,100
(sec)= WA A v 58% NAHS BHlEH
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