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Disclaimer

This presentation is designed as a 10 minute presentation in partner 
with Strathcona County to review the Tolerable Event Frequency value 
used in decision making. All examples are conceptual in nature. 
This presentation does not go into the details of Layer of Protection 
Analysis. 
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Impact of Tolerable Event Frequency in Strathcona County  
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• 6000 + Direct Jobs 
• 12000 + Indirect Jobs
• 40+ Industrial 

companies
• 75% of petrochemical 

refining in Western 
Canada is in Strathcona 
County 

Source: https://www.strathcona.ca
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Impact of TEF

• OpEx
• CapEx
• Daily Operations
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Conceptual Scenario

• Control valve failure downstream of a 
propane storage vessel 
• Blocked flow overpressure
• Release of flammable hydrocarbon
• Fire and vapour cloud explosion
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Propane vessel

3 km from propane tank  



Potential Safeguards

• Pressure Safety Valve (PSV) ($)
• High pressure shutdown ($)
• High integrity SIL rated shutdown ($$$)

CCPS Calgary Technical Steering Committee 2019 9



CCPS Calgary Technical Steering Committee 2019 10

Propane vessel

3 km from propane tank  

How many safeguards 
are required?



Layer of Protection Analysis (LOPA)

• Combines probability of failure and probability of safeguard failure
• Identifies gaps based on TEF
• Decision framework for engineering 
• Safety Integrity Level (SIL) determination
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TEF LOPA How many 
safeguards?



LOPA
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Initiating Event Frequency 
(# event / year)

Independent 
Layer of 
Protection

Probability 
of Failure 
on 
Demand

Mitigated 
Event 
Frequency

Tolerable 
Event 
Frequency

Risk GAP

Control valve 
inadvertently closed

0.1

Pressure 
Safety Valve 0.01 

10
-4

10
-2

Good

10
-3

Good

10
-4

Good
High Pressure 
Shutdown 0.1 10

-5

10 x

10
-6

100 x
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Propane vessel

3 km from propane tank  

How many safeguards 
are required?
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Propane vessel

Only with PSV and 
basic shutdown OK!

3 km from propane tank  
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Propane vessel

3 km from propane tank  

High Integrity Pressure 
Shut Down and PSV
or

Double PSVs with basic 
Shut down!
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SIL 2

Single Slide 
Valve
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TEF LOPA
SIL 3

Double Slide 
valve
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TEF LOPA
SIL 3

Double Plates 
Slide Valve
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