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Traditional approach to safety

* Learn from accidents
e |dentify causes (some times root causes)

* Manage safety through eliminating or mitigating causal factors to prevent accidents




Similar to scientific experimental design
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Consider this approach for complex systems)
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Approach to studying complex systems

* Look for system patterns
* Understand system relationships
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Challenge the traditional approach to safety

* Learn from accidents
* Could we also learn from successes (we have many more successes) — Safety Il

* Identify causes (some times root causes)
* Instead of root causes or causal chains, we could identify causal patterns (or networks)

* Manage safety through eliminating or mitigating causal factors to prevent accidents
 We could be managing safety through system design

* Instead of relying on faulty component replacement (technical component or human
component) we can understand how to further support a component that might fault
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PMPM method

* In order to do this we use the process mapping/monitoring and performance measurement
(PMPM) method

PMPM Process Mapping
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Performance Measurement

* System performance measurements (for shipping - payload*distance/time)
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Process mapping

Functional Resonance Analysis Method (FRAM)
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Functional Signature

Functional Signature — only a portion of the functions may be active at
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PITS

A simple analogy — Driving to work

Generalized Map (FRAM model) and Case specific data (Variability)
A combination of Route variability and output variability

Speed = 35 km/h

Variability 1 - output (output)
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Example — Ice management simulator




Example — Ice management simulator
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lce management simulator — System Performance
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Example — Ice management simulator
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Compare Functional Signatures

Output 1a Output Za
Outcome 1
Cutput 4a
Output 3a
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Cutput 1b Output Ih Output 3b Qutput 4b
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Conclusions

A method that helps build an understanding complex systems that can be used with the
purpose of managing safety

 Opportunity to learn from successes, identify more complex causal patterns

* Make systemic safety recommendations

* |e. If you do recommend a policy change it based on a well informed understanding of the
system — more likely to have an effective impact on safety




Questions

 Thank you for your attention




