’assing loop collision risk

Extended overlaps as control




Assessment of overlaps

i

e Risk model for passing loops
e Cases (size of problem):

- head on collision (2 scenarios)
- head to tail (2 scenarios)

e Context of tolerable risk

e Longer overlap as control?

- Effectiveness
- Added risk
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Risk model

Bow tie swiss cheese model (after Reason)

Death, injury
Emergency plan, procedures — — — — — % — — — — — — — —|— — — — — — — —
Emergencyaccess —— — — — — 34— — — — — — —|— — — — — — —
Fire containment and resistance — — — — — — — -\ — — — — —|— — — — —
Crashratedcouplings — —— — — — ——— % — — — —[— — — — F — — — — —
Anti climb/ telescope features — ————— - ——— 3 — — —[——— fF — — — — — -~

Steel body with crumple zones — — — — — — — — — — — N —|— —/— — — — — — — —

«——— Accident; Collision between trains

Extended overlap

Timetable

Maintenance practice
Signals, Interlocking
Experience, knowledge
Book of rules and procedures

Medical, drug, alcohol policies

Travel by train
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Case 1

Head on collision at passing loop

|_D '_. Train SFAD

\(

N e RN

Past Conflict : : Ahead of
Point Confidt Region Conflict Poirt

Accident: Collision between trains
(1in 780 — 2300 years)

Extended overlap breached

Opposing train in conflict region 20-100% chance

Train overruns by >300m 2-6% of SPADs
Driver passes signal at stop 1in 7600 stop signals
Signal is at stop 2-3% of Signals encountered

Trains on line 20 per day (10 each direction)

Travel by train
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Case 2

Follow on collision at passing loop

Passzing Lane

I 10.0 km |
:‘ y 1I“ 10.0 km

-
—li

o

Train broken down in section = J

|

30 km

3.1 km 1

Following train 10
minutes behind

Accident: Collision between trains
(1in 1,400,000 years)

Extended overlap breached — — — ?
Disabled train in conflictarea — — — Pr = 0.0005
frain ahead disabled — — — 2 per year

Train overruns by >300m — — — 2-6% of SPADs

Driver passes signal at stop — — — 1in 7600 stop signals
Signal is atstop — — — 2-3% of Signals encountered

Trains on line — — — 20 per day (10 each direction)

Travel by train
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Case 3

Follow on collision at mid-lane signal

r Je\yg\

/

Train SPAD Rear Collision
Conflict

Accident; Collision between trains
(1in 27,000 years)

Extended overlap breached ?
Trains collide Pr=1
train stopped in conflict area Pr=0.0087

Train overruns by >300m 2-6% of SPADs

Driver passes signal at stop 1in 7600 stop signals
Signal is at stop 2-3% of Signals encountered

Trains on line 20 per day (10 each direction)

Travel by train
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PYD Consnlting

Head on collision with simultaneous SPAD

Case 4

' 500 k Xodm B ,
f———A A0m 300m %
1 1 r 1 | Oppaging Train Extra Overlep | O | |
| | | | | | | | | |
] ] % Flerk | I _— : Cverlap ! | I
| o 2¢ i i f i 34 F ) 1 36 o i
| ! I I I I I I I
| | Cuter | Inrer | | | | Irrer | Outer | |
ToiMebourne | home | heme | 3 | 7 l bome | bome | To Abupy
| | | | | | | | | |
| | 1 | | I 0 CD_’ 'C'D_| UO_I
I_OD | o 2 | o 4 | | | I 14 16
1 1 | | | | | |
1 | | | | | |
| | | | |

Accident: Collision between trains
(1 in 24 million years)

Extended overlap breached ?
Opposing train SPAD >300m Pr=0.0014
Simultaneous opposing train Pr=0.02

Train overruns by =300m 2-6% of SPADs

Driver passes signal at stop 1in 7600 stop signals
Signal is at stop 2-3% of Signals encountered

Trains on line 20 per day (10 each direction)

Travel by frain
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Problem in context

Tolerable risk (UK)

Unacmeptable
e [ epone
Prg. of Number ¥ Frmanel
Uppar limit of inlerabdisy sty emtnte B
|ermpioyes) et pepuaien e
1 1000 Unacceptable (passenpers and
Toberable (ermployess)
Upper lmit of olerabiity tin TS 30,500 as?
{passengers and MOPs) L AMISTAE 12477 o7
1in 10,000 | 1m1sess  27a2 018
Tolerabie
(al}
1IN20TEZ 255N NS |
Broadly acceptable
(passengers. employees e /
and MOPs) Track worker
1in 1,000,000 Passenger train driver
y L — Freight train driver

Passenger

Tolerable risk = 10 per year

Current risk = 5x10° per year

Broadly acceptable risk = 10° per year Passing loop risk = 8—20x10° per year

Study shows average fatality per accident = 0.04.

Study assumption = 2 fatalities per accident
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Solution? - extended overlaps PY

17 Nov 2009

Train which sees signal at stop can apply brakes and stop safety
Though line capacity reduced by approx 10%

Do drivers subject to “disregard” stop in braking distance of signal?
Violet Town (?)

Beresford (?)

Few SPADs known where this mechanism has been proved effective

Reason: “dangerous defences” (Agincourt)
AWS at Ladbroke (too much of a good thing)
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A medical case

Morbus horibilis - prognosis

With treatment regime

Without treatment regime

Population = 3 million

Test = 99% accurate

Treatment = 100%
effective

Deaths from disease = 0

Death rate from
complications = 0.1%

Total deaths = 30

Disease rate =
1in 1 million

Death rate = 100%

Total deaths = 3

23 November 2010
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Rall case

17 Nov 2009

Train sees signal at stop and stop

Driver applies the rules to pass the signal and proceed forward

Train collides with train in section

Too much confidence?

Glenfield (NSW - 1999)
Holmesglen (Vic - 2000)
Aircraft (Vic 1999)
Syndal (Vic 1989)
Ringwood (Vic 1989)
South Dynon (Vic 1986)
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Conclusion PYE Corduliling

17 Nov 2009

By providing 300m overlap, 94-98% SPADs are contained
Remaining trains do not reliably stop within extended overlap

Residual risk: one collision in 780-2300 years gives risk possibly a little higher
than average risk on rail in Britain

By providing 300m overlap, 94-98% SPADs are contained
Residual risk: one collision in 1.4 million years

Gives driver a last chance to apply brakes safely
Reduces line capacity by approx 10%

History of drivers confidently entering occupied sections and colliding
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