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Conceptual Design of Safety Step System
in Urban Railway Platforms
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Abstract Recently, safety accident by misstep at the gap between the platform and railway vehicle have frequently
occurred to the mobility handicapped including disabled person, children etc. in metropolitan subway region.
Particularly, because the curved platform’s gap from platform to railway vehicle is max. 260mm it is important to
securement of the passenger’s safe mobility right. So it is necessary to platform safety step equipment for needs
technology to interface gap between the platform and railway vehicle. In this study we examined the function &
production requirements of platform safety step and performed the conceptual design considering the crash safety and
maintenance easiness. Moreover, considering various performance requirements we suggested step’s operation
procedure & control flowchart.
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[Table 1] Production & Functional Requirement of

2562

Platform Safety Step Equipment

Production Requirement of Platform Safety Step
(x Additional Requirement to Primary Needs Technology)

* High-strength design(500Kg)

* Weight lightening(ex : Honeycomb panel application)

® Upper panel high-stiffness for prevention of deflection

e Securement of reliability & durability

® Prevention of internal water leak(needed sealing tech.)

* Min. installation space(Consider allowable thickness)’

e Securement of platform structural safety(Review total
load, bar arrangement drawing etc.)’

Functional Requirement of Platform Safety Step
(+ Additional Requirement to Primary Needs Technology)

e Solving & Minimizing the gap from railway vehicle to
platform

® Passenger convenience(For the old & infirm, wheelchair
boarding of disabled person etc.)

o Simplification of system operation

® Good interface with surrounding  equipment-TCMS(Train
Control Monitoring  System & PSD(Platform Screen
Door)

e Endurance of environment(Consideration of weather
effect including the intense cold & snow cover)

 Back-up performance(Manual retumn under power cut-off)

e Securement of safety preparing emergency situation
including vehicle crash etc.”

e Easiness of maintenance(Removing Safety cover and
maintaining safety step system at open area in platform,
Minimizing the possibility of light failure)’
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Normal Operation
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[Fig. 5] Operating Mechanism of Conceptual Design
Model for the Platform Safety Step Equipment

[Table 2] Operation of the Safety Step by stages

Function & Role

® Before Operating Safety
Step Stand By

o Safety Step Operated By
Driving Equipment

o Safety Step Return

Stage

1. Safety Step Stand by

2. Safety Step Operated

3. Safety Step Return

Fig. 59 YElom, Table 2011 ZF GAE F2be] gk
7153 938 APt 7 ehase v)EH o

2 )7]-2% 899 #ﬂﬁi s,

S bR Fo Y= 7ed AFFE

Step side impact

- 1 b N Automatic Return
Z , - = Fail Safe Operation

v ——————

Step fromtal impact

[Fig. 6] Fail Safe Operating Mechanism in Emergency
Occurrence

[Table 3] Operation of the Safety Step in Emergency
Occurrence by situations

Situation Function & Role

e Automatic Return By Fail
Safe Operation

e Prevention 2nd Accident By
Rachet Spring Fuse Operation

1. Step Side Impact

2. Step Frontal Impact
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Mationorder
Daor sensor signal
PSD(ATO) signal
Crew / engineer signal

Forced return

Motor reverse
rotation

ERROR LED lights

Realposition 51, 52

Shock sensor

Emergency

return signal

Step output

Motor forward
rotation

Redlamp lights up

Output stop

Motor stop

Stand by

[Fig. 8] Operation(Return : inverse order) Control
Flowchart of the Conceptual Design Model
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