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Understanding Risk

e Requirement to assess risk to everyone
exposed to the system. Including...

— Passengers
— Employees
— 3rd parties

e Can be done Qualitatively or Quantitatively
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Quantitative Model

e Chosen method: Fault Tree Analysis (FTA)
e Builds on Hazard Analysis (HAZOP)
* Risk = Likelihood x Average Consequence

 Many aspects of the system operation are
unigue — makes data gathering challenging

e Model forms a key part of the System Safety
Case
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Obtaining Data

Internal External

Supplier data

ULTra operation data
(e.g. reliability)

ULTra Simulation data
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Example Fault Tree

Guideway
Fails to
contain wehicle

A

C4.1

Vehicle jumps

Structural collapse

Vehicle tips over

Vehicle collision

Structural collapse
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Sl 2y el following ULTra guidew ay due to loss of following road
vehicle impact guidance vehicle impact
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Note: Example numbers and model
structure shown here
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Vehicle jumps
guidewaywall
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Vehicle jumps
Guideway wall
following collision with
object
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Vehicle collision
with undected
low mass object
on guideway
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Risk based decision making

Priority Value =
Sensitivity x Confidence x Controllability
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Model Analysis Informed Consensus Informed Consensus
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Sensitivity Analysis

Sensitivity Options
- lﬂa Scupe] Parameters Factars I
¥
Mo of Factaors :
FEIU":TI"EEH' SE!I'ISIIZI"."It':." m At Azzign Factors
11.2 analysis.csw
Factors
Sensitivity Options

01
Scope F'arameters] Fach:urs] 0z

Target ’17
™ Gate " Congzequence * Rigk 2
Mame Deszcrphion ~ 10
0 Safety
1 Financial
2 Erwiranmental
3 Operational 1 B
4 Operational 2
5 Operational 3
F Mreratinnal 4 :
< X

Object Twpes to Include in Analysis

) Ok | Cancel Help
Event Filter Group :
| Mot Set j

[¥ Ewents

[ Generic Madels

[ Generic Parameters | J

0K | Cancel ‘ Help

UU— T ra

sustainable personal transit



Assigning Confidence Values

Cualitative

Confidence Level |  Definition (uantitative Definition
1 Wery Low H59% certainty that ‘model valye’ 12 no more than 3
confidence arders of magnitude worse than real’ value.

959% certainty that ‘model valye’ is no more than 2

2 Low confidence . -
arders of magnitude worse than real’ value.

fedium 959% certainty that ‘model value' 1z no more than |

: confidence arder of magnitude worse than ‘real’ value.

4 High confidence 959% certainty that ‘model value' iz no more than 20%
worse than real value.

; Wery High 959% certainty that ‘model valye' is no more than 5%

confidenc e wiorse than real value.
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Using Risk Model to Understand
Availability

 Define a second set of ‘Consequences’
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Likelihood Model
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Going Forwards....
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e 3 key principles: -k —
—Flexibleness I

—Efficient
Communication

—Regular updating
of the model =
parameters
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