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• Requirement to assess risk to everyone 
exposed to the  system. Including…
– Passengers

– Employees

– 3rd parties

• Can be done Qualitatively or Quantitatively

Understanding Risk



Quantitative Model

• Chosen method:   Fault Tree Analysis (FTA)

• Builds on Hazard Analysis (HAZOP)

• Risk = Likelihood x Average Consequence

• Many aspects of the system operation are 
unique – makes data gathering challenging

• Model forms a key part of the System Safety 
Case





Obtaining Data

Transport Statistics
(e.g railway data)

Accident statistics 
(e.g HSE)

ULTra Simulation data

ULTra operation data 
(e.g. reliability)

Supplier data

Restrictions from 
safety standards

(e.g SIL)
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Risk based decision making

Priority Value = 
Sensitivity x Confidence x Controllability

Model Analysis Informed Consensus Informed Consensus



Sensitivity Analysis



Assigning Confidence Values



Using Risk Model to Understand 
Availability

• Define a second set of ‘Consequences’

Likelihood Model

Safety Consequences

Availability Consequences



Going Forwards….

• 3 key principles:

–Flexibleness
–Efficient 
Communication

–Regular updating 
of the model 
parameters


