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TPWS – TRAIN PROTECTION & WARNING SYSTEM
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Background

Signal L271 is situated at Parks Bridge near the Relay Room on the Down Fast.

The line speed is 45mph and the gradient is 1/254 rising.

As part of the TPWS implementation programme a TSS loop is required to be provided for signal L271.

A site survey has indicated that the OSS cannot be fitted in the calculated position of 125m because of point work in this area. The nearest we can get to this position is 75m from the signal. 

Therefore we will look at the risks involved when placing the OSS in this position

Proposal

Install OSS loops 75m in rear of signal L271 and stop the SPADed train before it reaches the conflict (116m measured from 1PB-B2 track plan).

For L271 ROL to be available track circuit YL (The Berth TC of  L267) has to be occupied for 15 seconds Otherwise the conflict point caused by signal L288 route across 869/867 points cannot occur: L271 would require its full overlap at 221m.

From Railway Group Guidance note GK/GN 0600 we can note that the ROL speed is  40 mph.

Stopping Distance after Tripping OSS Loop Travelling at 40mph

This is the worst case scenario with the OSS tripping the train at Warning Route Speed

40mph x 0.447 = 17.88m/s

v2  =  u 2  +  2 a s



v   =  final velocity (0 m/s)







u  =  initial velocity (17.88 m/s)







a  =  braking rate –0.9(m/s/s)







s  =   distance( m)?

0  =  17.882  + 2 x (-0.9) x  s     

0 = 319.7 – 1.8s

1.8s = 319.7

s =  319.7


s = 178m



         1.8 










The train stopping distance after passing the OSS will be 178m

Summary for 40mph (ROL)

· All trains fitted with TPWS will be protected by the OSS loops.

· Distance from signal L271 to Point of Conflict (S.O.D) is 116m.

· Train about to SPAD L271 travels 103m past the signal.

· TPWS intervention shall have a remaining 13m to the point of conflict.

· Likelihood of a collision is remote.

Stopping Distance After Tripping OSS Loop Travelling at 45mph

This is the worst case scenario with the OSS tripping the train at linespeed. 

45mph x 0.447 = 20.12m/s

v2  =  u 2  +  2 a s



v   =  final velocity (0 m/s)







u  =  initial velocity (20.12 m/s)







a  =  braking rate –0.9(m/s/s)







s  =   distance( m)?

0  =  20.122  + 2 x (-0.9) x  s     

0 = 404.8 – 1.8s

1.8s = 404.8

s =  404.8


s = 225m



         1.8 










The train stopping distance after passing the OSS will be 225m
Summary for 45mph 

· All trains fitted with TPWS will be protected by the OSS loops.

· Distance from signal L271 to Point of Conflict (S.O.D) is 221m.

· Train about to SPAD L271 travels 150m past the signal.

· TPWS intervention shall have a remaining 71m to the point of conflict.

Likelihood of a collision is remote.

APPENDIX A

TRACK LAYOUT
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