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Objective and Overview

Objective for Today

• Explore how structured assurance arguments are used in practice

Overview

• Publicly Available Safety/Assurance Cases

• Review of a particular case (prose vs graphical)

• Observations

• What next?
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Publicly Available Cases Found So Far

Cases provided from various sources:

• Critical System Labs:

- Portions of safety arguments for an ATC display system 

- Portions of safety arguments for the Large Hadron Collider

- Papers discussing safety cases for railways, CubeSats, and a nuclear reactor

- The UK MOD Manual of Air System Safety Cases

• AdvoCATE (NASA): A paper about a safety case for an unmanned aircraft system

• Mallory Graydon (NASA): A safety case for geological disposal of nuclear waste in 

Switzerland (this will be the focus of our discussion today)

We were hoping to get a real case for an Air Force system that is being developed by 

Dependable Systems Corp, but it is still awaiting public distribution authorization 

We reached out to other sources but they were not forthcoming with examples
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NAGRA Opalinus Clay Nuclear Waste Disposal Case

“Perhaps the most comprehensive publicly available safety case I am aware of”

It’s in prose – not a formal safety case notation, but at its core a safety case is just a well 

thought out explanation to a defined interested audience of the answers to three 

questions:

1. How can it hurt people?

2. What’s being done to prevent that?

3. How will the developers know that they are done?

The OC case is for a single very expensive installation meant to be safe beyond the 

civilization that built it and covers everything from the geology of the site to construction 

techniques.

It is meant to invite critical enquiry from anyone who might have thought of something that 

the site’s engineers didn’t.



6
Rev iew of an Existing Safety Case [Distribution Statement A] Approved for public release and unlimited distribution.

Two Documents: The Case and a Peer Review
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Safety Case Table of Contents
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Chapter 8: The Safety Case and Results
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Section 8.2: The Lines of Argument
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Section 8.2.2: The Strength of Geological Disposal
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Section 8.2.2 Graphically (First Two Levels)
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Switch to MindManager for discussion of the graphical argument



13
Rev iew of an Existing Safety Case [Distribution Statement A] Approved for public release and unlimited distribution.

The Value of the Graphically Structured Approach

The prose argument appears to have been sufficient to convince a committee of SMEs 

that the Opalinus Clay case was sound, but there are two main benefits to using a 

graphical approach

1. The structured assurance case analysis can surface reasoning gaps that were 

otherwise overlooked

2. The graphical structure makes the case more accessible to:

• Non-SMEs who are otherwise technically aware

• Certifying authorities

N.B., the graphical structure can include links to more complete detailed prose, tables, or 

other relevant documents so nothing is lost while a lot is gained
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What Next?


