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A Study on the Interface Functional Safety between Driverless Urban
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Abstract Under the revision of the National Railroad Safety Act, some existing platform safety systems
are being changed to platform safety doors (PSDs) and have mandatory installation for new routes. To
secure the safety of PSD functions recently introduced in unmanned driving systems, the safety of a
vehicle RF device installed in vehicles that are directly linked to a PSD is required. Therefore, this study
analyzed safety requirements to secure functional safety of the interface between the PSD and the
vehicle door according to the introduction of a new PSD for onboard RF control devices. Functional
safety application and functional improvement were implemented for opening and closing signal
commands for an urban railway vehicle door. We verified the functional improvement through

field-tested functional safety of an urban railway driverless system between a vehicle and a PSD.
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Table 1. All Functional safety implementation plan

Functional Derivation of PSD Sienal
safety functional safety 8
Implementation of functional
safety to prevent train entry and
departure through the GIDS signall
. line in the PSD-linked control
Prevention .
¢ rai unit when platform safety
of train integrity is lost GIDS Signal
platform — .-
In order to maintain the safety (Wiring)
entry and | . N .
departure integrity of the vehicle, separate
train entry prevention and
departure prevention functions by
on-board (RF) are not
implemented.
Interlocking train door control
signals through onboard (RF) Vehidle d
devices (implementation of (ZAlierD 0(;r
redundancy to improve signal LRish ;ta .
data reliability -Right door:
Door open N - TDOR,TDCL
Onboard (RF) device transmits the .
and door received signal to ground PSD 2Left door:
close control 5 g. TDOL,TDCR
Ground (RF) device and 3 Active signal:
interlocking control unit interface TDELC. TDERC
with conditions such as train Saiety
position to control PSD
opening/closing
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Table 3. Test Result for PSD Interface with Onboard
(RF) Normal Operation

Station Status Good | Error | Pass/Fail
Door Operation Yes No Pass
All Door Closed Status Yes No Pass
Relay coil excitation state Yes No Pass
SD communication status between Yes No Pass
Train and PSD
Train Alarm Yes No Pass
Train status information Yes No Pass
ALL Door Closed Yes No Pass
Train Departure and Arrival status| Yes No Pass
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