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b sndiomeda Goals of Andromeda

Andromeda Objectives

@ Application Framework

Reducing complexity of models

Reducing complexity of applications
Open, Extensible Application Architecture
Connecting applications

Connecting models

Simplify to develop new modelling applications

PSA related goals:
— Understanding risk models
— Improvement of qualitative risk assessment
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What is Andromeda
Philosophy of Andromeda

Application philosophy

@ Each application is dedicated to fulfill a certain task
@ Applications are kept simple
@ Applications are interconnected

Consistency Checker

7 v Model Comparator
’ v
Model Editor  [&-..___ £
- - Model Viewer W how to connect
—v .., new applications?
Y ‘
Model Converter
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What is Andromeda

Andromeda - current Applications
Andromeda c

OPSAMEF Challenge:

N Philosophy of Andromeda

Modelling philosophy

@ Models have often dependencies between each other
@ Andromeda respects having an interconnected model world
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Sequence
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System
Diagrams
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What is Andromeda
The final idea of Andromeda

Applications operate together on models

@ Models are shared between applications
@ Models are no longer treated independently from each other

Model Editor
Model Viewer Model
- Y Comparator

g

Event Sequence
Diagrams

Fault Trees Event Trees

System Diagrams

Consistency

! Checker
P Model Converter
o <Future App>
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Andromeda - current Applications
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Andromeda - current Applications

Model Viewer

Model Viewer (v1.0.1_int_qualifier) /home/friedlhu/models/EPS_EPR_BK_V_JANVIER.opsamef

Model Viewer (v1.0.1_int_qualifier) /home/friedihu/models/EPS_EPR_BK_V_JANVIER.opsamef

Model S_EPR_BK_V_JANVIER.opsamef .load | Variant| SUPER SET &

Edit Element| ©

=@

2 Navigator
- los seguEICE “RFUN

Sequence --RPURB-E-I&C02

Diagram 2

Zoom29 *

I & Textsize100 ¢

» [ sequence --RPURB-E-I&C02
» (& Sequence --RPURB-E-I&C02
v [& sequence --RPURB-E-18.C02
> = Attributes
¥ & Consequence References
> o Consequence Reference

» (& Sequence --RPURB-E-1&C02
v (& sequence --RPURB-E-I&C02
» =7 Attributes
¥ (> Consequence References
> & Consequence Reference |
| Sequence --RPURB-E-1&C02

w Attributes 5 = o
name value

name | ~-RPURB-E-I&C02-18&CO3-
Iabel

modified | 2009-02-19T12:57:16

modifiedBy | BDE

Friedlhuber T

)

= search (101)
Type Fiter: <ALL>
Name Filter:
> Advanced Options

Found elements:

Name

%B/ABCD

9:43PM 2 friedlhu

Type
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
Basic_Event
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Andromeda - current Applications

Model Editor

O @) 10:10PM 2 friedlhu 1%

Model _EPR_BK_V_JANVIER.opsamef _: ||..load | variant| SUPER SET 2 |Variant Cmp| SUPER SET 2 | View Element| ©
5 Navigator = 8 |/ wiki Dmg,am 2 N = @ |Esearch(101) =8
> = Attributes Zoom 105 & Textsizeso = |/ Type Filter: (GRRIIIES :
o Parent OPSAMEF Model OPSA! - Name Filter:
> & Top Gate Reference > Advanced Options
7 & Gates *Name: hew_Gate Found elements:
(7 Gate %COEF_B Label: Name Type
%COEF_A1A283 Fault_Tree
Parent: Fault_Tree %COEF_B18283 SCOEF A1AZA3 2 Fault_Tree
— == %COEF_ABCD:1 Fault_Tree
%COEF_ABCD-2 Fault_Tree
Fd %COEF_B18283 Fault_Tree
Coer 81828y %COEF_B18283 2 Fault_Tree
: + pLE |y gmmmes o
. %COEF CALCB2 2
COEF_CAICE? 2 Fault_Tree
= Fault_Tree
> L %COEF_EF Q Fault_Tree
s = —_— Fault_Tree
= Attributes & o - S — Fault Tree
name value )| [sous-etatne Irime spent i stte 53 (20m) | _|Sous-tatb3 Fault_Tree
e Pl - i - R - Fault Tree
label | Coefficient of the substats Fault_Tree
modified | [ @) ) Fault Tree
modifiedsy | Fault_Tree
gatetype | and Fault Tree
Fault Tree
- Fault_Tree
PR Fault_Tree
eDF Fault_Tree !
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Andromeda - current Applications

Consistency Checker

Consistency Checker (v1.0.1_int_qualifier) /home/friedlhu/models/EPS_EPR_BK_V_JANVIER.opsamef (Variant SUPER SET) > 10:13PM & Friedlhu 2%

Consistency Checker (v1.0.1_int_qualifier) /home/friedihu/models/EPS_EPR_BK_V_JANVIER.opsamef (Variant SUPER SET)

Edit Element| ©

 Consistency Navigator = 8 | O consistency’ =o|e
» E]T2_SLB_F_PTRSA_UNICS Q ) >

Model _EPR_BK_V_JANVIER.opsamef _: ||...Ioad| Variant| SUPER SET = A - B
Check  Reset  Export Memory

X1CLAPET_CF_DS Type: | <ALL> 2 | Name: sort:Element Type 2 |Limit: 100 *

» = Attributes MAJOR Parameter Reference 'X3CLAPETS_CF_DS' : Unresolved Reference

8 Parent OPSAMEF Model Opsame| ®  Basic_Event  X3PORTES CF Ds MAJOR Unresolved referenced Parameter Reference 'X3PORTES_CF_DS'

v & parameter References ) MAJOR Parameter. 'X3PORTES_CF_DS' : Unresolved Reference

+ o Parameter Reference xclapey | © Basic_Event  XICLAPET cr 0 MAJOR Unresolved referenced Parameter Reference XCLAPET_CF_DS'
e MAJOR Parameter "XCLAPET CF DS': Unresolved Reference
- * Basic_Event XFT09 NEXT LOC FAIOR  MAJOR Unresolved referenced Parameter Reference 'XFT09_NEXT_LOC_FAIOP'
& X2CLAPETS._CF_DS MAJOR Parameter Reference 'XFT09_NEXT_LOC_FAIOP' : Unresolved Reference
X2PORTES_CF_DS « Basic_Event XET71 NEXT ELOC0IM  MAJOR Unresolved referenced Parameter Reference 'XFT71_ NEXT_E_LOC_01M'
> (5 X3CLAPETS_CF_DS MAJOR Parameter Reference 'XFT71_NEXT_E_LOC_01M': Unresolved Reference,
» [F X3PORTES_CF_DS « Basic_Event XET71NEXT HOC0IM  MAJOR Unresolved referenced Parameter Reference 'XFT71_ NEXT_H_LOC_01M'
> MAJOR Parameter Reference 'XFT71_NEXT_H_LOC_01M': Unresolved Reference
> [ X_FT_NEXTLOC_DETH « Basic_Event XET71NEXT M_10C01M  MAJOR Unresolved referenced Parameter Reference 'XFT71_NEXT_M_LOC_01M
MAJOR Parameter Reference 'XFT71_NEXT_M_LOC_01M': Unresolved Referenc:
= Attributes 5 = @+ Basic Event XET7Z1LNEXTSL10CO0lM  MAJOR Unreso\ved referenced Parameter Reference 'XFT71_NEXT_S_LOC_01M'
MAJOR arameter Reference 'XFT71 NEXT S LOC Q1M Unresolved Reference]
jgame) jalie) o Basic_Event XET71 NEXTEM_LOC 0IM  MAJOR Unreso\ved referenced ¥
name ‘XCLAPET,CF,DS MAJOR Parameter Reference 'XFT71_NEXTEM LQQ 01M': Unresolved Reference
label | « Basic_Event XETZINEXTPCLOC0IM  MAJOR Unresolved referenced Parameter Reference 'XFT71_NEXTPC_LOC_01M"
modified | MAJOR Parameter Reference 'XFT71_NEXTPC_LOC_01M' : Unresolved Reference
modifiedsy | o Basic_Event XFT71_NEXTTELOC0IM  MAJOR Unresolved referenced Parameter Reference 'XFT71_NEXTTF_LOC_01M'
MAJOR Parameter Reference 'XFT71_NEXTTF_LOC _01M': Unresolved Reference
o Basic_Event XET72 NEXT_ELOC 02M  MAJOR Unresolved referenced Parameter Reference 'XFT72_NEXT_E_LOC_02M'
(3 MAJOR Parameter Reference 'XFT72_NEXT_E_LOC _02M' : Unresolved Reference
o - ¢ Basic_Event XET72 NEXT W LOC 02M  MAJOR Unresolved referenced Parameter Reference 'XFT72_NEXT H_LOC_02M'
9% MAJOR Parameter Reference LOC_02M': Unresolved Reference
€DF Rasic_Evant _YEr72 NEXT M 10C 02 _uaio ! faranca 'XETT2 NEXT M LOC 0OM'|
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Andromeda - current Applications

Model Comparison

Model Comparator (v1.0.1_int_gqualifier) /home/friedlhu/models/EPR2.opsamef (Variant SUPER SET)

> )

10:15PM & friedlhu '

Model Comparator (v1.0.1_int_qualifier) /home/friedlhu/models/EPR2.0psamef ~(Variant SUPER SET)

Edit Element| ©

5 Compare Navigator Q_ Model Comparison

» [ %COEF_B/A3B

Model A| . opsamef

SUPER SET :

load | variant

»

Q

= %COEF_B1/A38
Model B| /home/friedihu/models/EPR.opsamef

> = Attributes Type: (<AL 2| Name:
o8 Parent OPSAMEF Model OPSAMEF Comparison Result:
» & Top Gate Reference Element Severity
> & Gates « Fault Tree %COEF CA2/cA  MAJOR
> * Event_Tree #PDs-PsP1 MAJOR
v (& %COEF_B1/B « Fault Tree  %COEF B1AC
> = Attributes « Fault Tree  %COEF CAG/CDE  MAJOR
-5 Parent OPSAMEF TEINEd | ¢ FaultTree  scoer BB MAJOR
» (= Top Gate Reference + Event Tree MAJOR

> & Gates

»

2 )| :load| variant SUPER SET 2| Compare Reset  Export  Memory

Sort: Element Type 2| Umit: 100 =

erences

Basic Event Reference '%CA2/CA' removed from Fault Tree '%COEF_CA2/CA'
Fork removed from Event Tree '#PDS-PSP1' (Model B)

Attribute 'label’ of Gate '%COEF_B1/AC' changed from 'Fraction of the year in

Gate Reference '@%COEF_CA4/CDE-1' removed from Fault Tree '%COEF_CA¢

House Event Reference '/%B1' removed from Fault Tree '%COEF_B1/B' (M

_B1/B' (Mode
Sequence Reference '#PDS-PSP1-#PDS-LABEL-PSP1' added to Event Tree '#|

> [ %COEF_B1/B182
9%COEF_B1/YEAR

Q_ Compare Diagram = Search

Model A:Zoom86 + [E (& Textsize80 =

Attributes Compare =g
name  value (Model A) value (1
name | %COEF_B1/B | %COEF
label Fraction of the state inj Fractiol
modified |
modifiedsy] |

Friedlhuber T

=0
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Andromeda - current Applications

Variant Management

* Model Editor (v1. ualifier) /home Friedlhu/models/EP: ANVIER.opsamef _ (Variant FLOOD)
Model _EPR_BK_V_JANVIER. f 2 J[..doad|variant| FLOOD 2 | variant cmp|DE
% Navigator =

&) wiki [ piagram

* Lo SEGUENCE ~FRFUCEIBCUZ]

> [ Sequence ~HRPDL-E-1&C02-|Zoom28 * [ & Textsizeso : & /'
» [@ Sequence --HRPDL-E-1&C02-

* Sequence --HRPDL-E-I&CO

Attributes

v & Consequence References
» & * Consequence Referenc
* [ * Sequence --HRPDL-E-1&CO
[ * sequence --HRPDL-E-18CO
Sequence --HRPDL-E-T&C02-
Sequence --HRPDL-E-T&C02-

>[5 Sequence --HRPDL-E-1SO11
> & Initial State
> & Functional Event References

" Attributes =0
name value

name --HRPDL-E-I&C02-18C03-
label

modified | 2009-04-02T12:41:08
modifiedBy | BDE

View Element| ©

=g search (30)

Type Filter: [ Event Tree 5

Name Filter:
» Advanced Options
Found elements:

10:19PM R F

Type
Event Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event Tree
Event Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event_Tree
Event Troa

Label
Total
Total
Total

Break'
Break
Break
Break
Water
Spurio
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Andromeda - current Applications

Model Converter

Riskspectrum Converter (v1.0.5_qualifier) 0 <O ) 1020PM 2 friedlhu

Riskspectrum Converter (v1.0.5_qualifier)

°

[ Riskspectrum -> OPSAMEF Converter | [ OPSAMEF -> Riskspectrum Converter =8
Input (Riskspectrum XML File): <ot set> select

Output (Open PSA OPSAMEF File): <ot set> select

convert
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Andromeda core concepts
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Modular Modelling approach (Modular PSA)

Andromeda core concepts

Modular PSA

Modular PSA splits model into pieces (modules)

Each piece is treated rather independently

O
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Modular Modelling approach (Modular PSA)

Andromeda core concepts

Connecting modules
Related model components (the modules) can be linked together

Model gets reduced to a less complex one:

ole ®
O

Og O@
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Modular Modelling approach (Modular PSA)
Andromeda core concepts

Connecting various models

Idea can be extended to connect modules of various models
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Andromeda core concepts Extension points

Extension points

@ Andromeda is based totally on plugins
@ Each application can be extended

@ Interconnection between applications done by adding new extension

points
plugin___----- RRRETEE | extension
plugin_ reeeer extension F-----~ plugin
ugin e Andromeda Andromeda [ . lugin
plug Application Application plug
u‘a
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OPSAMEF Challenges
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OPSAMEF Challenges _

What are the current challenges of integrating OPSAMEF
in Andromeda?

Format is often too complicated:
o Gate definitions
@ Event Tree formula collection

o Non-Existence of Alternatives, Exchange Events, Mutual Exclusions,
Delete Terms

Substitutions are not intuitive

But on the other hand compatibility needed!

Goal: Find right compromise, only provide what is really needed!
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