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Project Context
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What do we want to know from the Safety Model?

Project Context
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WP Links
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� Identification of all possible Hazards that a 
Passenger may be exposed to during nominal 
Train Operation

� Generic Level, no artefacts of concrete 
architectures

� Abstract Sources (Failures, Faults, Errors)

� Based on multiple sources (Railway Projects, 
Urban Transport Projects, Previous 
EUProjects, Reviews in Team)

� Decide on Form and Organization Scheme

Preliminary Hazards Analysis

� TU Dresden 

� TelSys

� RATP 

� UITP 

� LUL 

� BUTE 

� TRIT 

� Metro 

Madrid
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Preliminary Hazards Analysis, Form

Not FTA but..

… Table Form (Excel Sheet)
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Preliminary Hazards Analysis

1 Train movement
2 Train interior
3 Train-Station Interface (with train 

in station)
4 Train-Station Interface (without 

train in station)
5 Depot
6 Operation Control Centre (OCC)
7 Maintenance
8 Emergency – Evacuation
9 Environment (force of nature)

Approximately 1200 Lines
In Nine Hazard Groups
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Consistency Analysis, Final Hazards Analysis

If we leave nominal operation (eg. due to primary failure) and end up 
in Degraded Modes, are there any „new“ hazards?

Some selected analysis show only very few additional hazards

Hazards Analysis considered complete at generic level
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ZC total failure
No MAL-update
Issuance to N 
trains in Zone

Platform 
Protection 

Interface Lost

Alarm to 
Central Control

3rd rail 
Shutdown

In Zone

No Route 
Protection by ZC 
or ITL anymore 

M Trains 
strand in Station 

Platforms

N-M Trains 
strand between 

stations

1

2

3

4

Emergency 
Door Opening 

Egress to 
Station

Emergency Door 
Openings

Tunnel Lighting 
and Ventilation

Shelter Gate Lock

Assistance 
Staff Alert (N-M*2)

Recovery Train 
(Diesel) Dispatch

N-M Trains 
Evacuation to 

the tunnel

Insufficient 
Lighting

Passenger 
Collision

Insuff. Traing, 
Overspeed

Insuff. Sight

Example: 
GoA4, Zone 
Controller 
Failure

Consistency Analysis, Final Hazards Analysis
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� Determine for every Hazard the Conservative „Worst Probable“ Case 
Severity Category

� Determine also a possible likelihood (how often?, frequency)

� Before „Safety Measure“ (which shall make the Hazard acceptable)

Risk Analysis

Frequency of 
occurrence of a 
hazardous event

Risk Level

Frequent Undesirable Intolerable Intolerable Intolerable
Probable Tolerable Undesirable Intolerable Intolerable

Occasional Tolerable Undesirable Undesirable Intolerable
Remote Negligible Tolerable Undesirable Undesirable

Improbable Negligible Negligible Tolerable Tolerable
Incredible Negligible Negligible Negligible Negligible

Insignificant Marginal Critical Catastrophic
Severity level of hazard consequencesEN50126
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� Sometimes „straightforward“….

Risk Analysis
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� Sometimes generic frequency „impossible“….

Risk Analysis



14

Partner Logo
MODSafe Final Conference June 25 - 26, 2012, Cologne, Germany

Summary

- MODSafe provides for a complete urban rail hazards analysis

- Has been checked for „degraded“ modes effects

- Conservative Risk Analysis before Safety Measures Allocation 
Performed 

- For some Risks (environmental, operational) it shall be reconsidered 
by each Operator


