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The Open-PSA Initiative
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An Open and Transparent Public Forum to
e Disseminate information
* Independently review new ideas
* To develop better methods and software
— Enhance quality and understanding
— Encourage peer review

— Allow transportability of models and methods
— Define issues to be resolved




The Open-PSA Model Exchange Format
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An Exchange Format

Public

Fault Trees / Event Trees

Large set of probability distributions (plus user defined ones)
XML

Extensible

Validated [PSAM’10]

<define-fault-tree name="FT1" >

i [ <define-gate name="top" >
P <or>
<y

<gate name="G" />
<basic-event name="C" />
</or>
</define-gate>
<define-gate name="G" >

Open PSA Work Package

Project P08-4: «Validation of Open-PSA Model Exchange
Format for Probabilistic Safety Analyses»

S <and>
EEEEEEEEEEEEEEEEEE <basic-event name="A" />
e <basic-event name="B" />
— | </and>
— a </define-gate>

</define-fault-tree>




Fault Tree Assessment Algorithms
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Because of repeated events, it is not possible to calculate reliability indicators straight
from Fault Trees. An intermediate form has to be calculated.
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Most efficient algorithms proposed so-far :

Minimal Cutsets

Sum of Disjoint Products

Top-Down MOCUS
P (RSAT — RiskSpectrum)
Bottom-u ZBDD BDD
P (FTREX — Cafta) (Aralia — Riskman)

* monotone approximation
 efficient

* exact results
* much more costly
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Because of repeated events, it is not possible to calculate reliability indicators straight
from Fault Trees. An intermediate form has to be calculated.
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Most efficient algorithms proposed so-far :
Minimal Cutsets Sum of Disjoint Products
rOCUS
Top-Down - Raoar— RiskSpectrum
Bottorm-u ZBDD BDD
P (FTREX — Cafta) (Aralia — Riskman)

* monotone approximation | * exact results
» efficient * much more costly




Enumerative MCS Algorithms
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Ingredient 1: equations Ingredient 3: enumeration
top = OR(S1, $2,53)

S1 = AND(-A,-B,C) @

S2 = 3-out-of-4(-A,B,-C,D)

Ingredient 2: 4-valued logic S~<

Ingredient 4: unit propagation

ingredient 5: variable selection heuristics : N
ingredient 6: truncation (cutoff)
ingredient 7: minimality detection
ingredient 8: data structures
ingredient 9: rewriting/modularization

... more details in the article (PSAM’11)




The XFTA Project
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Provide the community with a Fault Tree solver
* Open-Source (C++)
— Free of use, even in commercial packages
* Supporting the Open-PSA Model Exchange Format
* Implementing State-of-the-Art algorithms
—  Works for coherent and non-coherent models

* Calculating (reliability) indicators of interest
— Minimal Cutsets
— Top Event Probability, Importance Factors
— Sensitivity Analyses, Time Dependent Analyses, Safety Integrity Levels

Experiments (on my laptop)

Hgates HBE cutoff HMCS running
time
PSA 1 2096 1055 1.0e-12 146831 30553
PSA 2 2722 1430 1.0e-12 36717 15546

Version 1.1 available on my web page (http://www.lix.polytechnique.fr/~rauzy)




Conclusion
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With
* The Open-PSA Exchange Format, and
 XFTA

You have no more excuse not to cross check your calculations...

IL VALT MIE FoMPER MEME $i. NE SE Posge
RIEN QUE RiSQUER QUL FE PHGE QUELPWE CASSE
la MEE EN NE FEMPGNT PES.



