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BOOLEAN MODULES 2018

SATODEV

SAFETY TOOLS DEVELOPMENT

BOOL 2018

MINIMAL CUT-SET FREQUENCY

Probability | Products | Results | Info

Failure modes

List of products | Products details | Minimum order |

Calculation target [0r6 |»| @ Limit the number of products ) Filter the dominating products %
o e —

Order Products Probability (products) Frequency (products)

995E-4 9E-5

9502E-3 005E-4.
B8512E-7 406E-7
9261E- 053E7
9261E- 7053E-7
BI56E 9583E-8
9392E-, T577E-8
939267 T5T7E-8

e
20000
[ L X X K]
L
.




GRIF BOOLEAN Module 2018

BOOL 2018

MINIMAL ORDER OF MINIMAL CUT-SET

r List of products r Products details r inir order
Name i

Event Winimum order

:|Evts
:[Evta
Evt1
[Et10

i[Evt2
:[Evte
[Ewt7
:[Evt5

NEEEEEEE

BOOL 2018

BARLOW PROCHAN IMPORTANCE FACTOR

@ Frequency importance factor by
Richard E Barlow et Frank PROSCHAN
in 1974

w(C,t)*MIF(S,C,t)
Yces W(c,t)xMIF(S,c,t)

® BP(S,C,t) =

Computation types
[] Birnbaum (MIF) [] Risk Achievement Worth (RAW)
[] Critical (CIF) i RRW)
[] Fussel-Vesely (DIF} [_] Barlow Proschan (BP)
.
e
20000 [_] manual selection of MIF algorithm | | ‘
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BOOL 2018
CHI2 BASED UNCERTAINTY

“Observation” uncertainty with k
freedom degree

Probability density

f;c(T) — - 1 k t%—le—g Degree of freedom used for "Observation™ uncenamly\sz‘N+E
22I(3)
Distribution function

— With precomputed tables

Degree of freedom used for "Observation™ uncertainty when 0 observation. U

BOOL 2018
BETA ANG GAMMA UNCERTAINTY

. &) Law choice : Lambda %
Gamma uncertainty . o
- UNIF 1 Unif
f( ) k=1 e L ) T
X)=x S NLOG / L
0 k r (k) Alpha () 1 loBs / Observation
Beta (B) 4 |GAM | Gamma
BET/Beta
[ oK | cancet | hew

Beta uncertainty

1
f(x; CZ,,B) = mxa_l(l —-x )ﬁ—l

Avec 1
B(x,y) =J t*" 11— ¥ Ddt
0
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BOOL 2018

UNITS IN LAW PARAMETERS

@ Units displayed by default

Number
Name ( [v] Automatic )

Description

() Properties of 'Events' - Evtl X

]

Evil

General | Attributes

| Advanced... |

Law |wsr Simple periodic test |v|

This law allows a

which fails to be

according to an exponential distribution law and whose failure is
found during a periodic te

Parameter(s)
Lambda (A) 1E-3 [ In-
Tau () 7261 [ n
T0 o \Jn
Tyne [ undevetoped s etementary event | ~ |
. oK | canca | Help |
o

BOOL 2018

UNITS IN LAW PARAMETERS

) P P o Mo x

s | <5 vt | () Gntesvortcns | L carves
[ hacoapmes ot semn

Aaphy madiicaton tacior on s

UnR choics for law parsmstacs ]

s U 4dacion i 83ch PR B i

TR I T— —

@ Unit modification activation

[&) Properties of 'Events' - Evtl

Number ,1—

Name { [v/] Automatic } Evt1

e

Description

General r/Atlnbnles rAdvanoed‘.‘
- Law [tPs 1 simole periodic test [~

This law allows a component which fails to be represented
according to an exponential distribution law and whose failure is
found during a periodicte .

Parameter(s)

Lambda (A} 500 T |- II'

Tau(T) 3 Y hd El

™ > v

Type |Q Undeveloped | Elementary event | V‘
oK ] Cancel | Help |
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BOOL 2018

UNITS IN PARAMETERS

If MyLambda is a parameter with unit

General rAﬂribules rAdvanced‘..
[#) Variable/Parameter creation X L ‘TPsfsimple periodic test "|
This law allows a component which fails to be represented
Name lembsa | according to an exponential distribution law and whose failure is
Domain I:D found during a periodicte ..
Pz
Lambda ( A Iyl ambdal h-* I:I
o I
i e .
0 , ol
ok | cancel | e |
Type ‘{) Undeveloped / Elementary event '|
oK | canca | Help

BOOL 2018

BINOMIAL FAILURE RATE CCF

Choc model defined by Atwood (1986):

— Failure rate is made of
* intrinsic failure rate
» Lethal choc rate (w)
« Non-lethal rate (u) impacting a component (with
a probability p)

Nureg/CR-5485 (proba only, even if
original definition with rates):

— Q = Qinstrinsic + p.uy +w

L]
20000
[ L X X K]
o
.
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BOOL 2018

BINOMIAL FAILURE RATE CCF

3 developments proposed with :
— Same probabilities
— Different minimal cuts-set
3 proposals:
— One “simple” NUREG approach
— One by Philippe Thomas
— One By Cyrille Folleau i gpoes
I”| F" IF"1 |F’||
o & & &

Evt1 Eut2 E3 Evid
. U(10hj=1 1824E-2 U(10n)=1,1824E-2 U(10n)=1,1924E-2 U{10n)=1.1924E-2
. Usvg=1.1824E-2 Usvg=1 1824E-2 Uavg=1 18242 Uag=1 1824E-2

BOOL 2018

BINOMIAL FAILURE RATE CCF

P L]
®  NUREG'sapproach

- Evtl:= (Evt1#_| CCF1#1000| CCF1#1100| CCF1#1010| CCF1#1110|CCF1#1001 | CCF1#1101 |CCF1#1011|CCF1#1111|CCF1#_);
(Evt2#_| CCF1#0100| CCF1#1100 | CCF1#0110| CCF1#1110| CCF1#0101|CCF1#1101 |CCF1#0111 |CCF1#1111|CCF1#_
(Evt3#_| CCF1#0010| CCF1#1010| CCF1#0110| CCF1#1110| CCF1#0011|CCF1#1011 |CCF1#0111|CCF1#1111|CCF1#_);
- Evt4 = (Evt4#_| CCF1#0001 | CCF1#1001 | CCF1#0101 | CCF1#1101 |CCF1#0011|CCF1#1011 |CCF1#0111|CCF1#1111|CCF1#_);
- Andl /*root */ := ( Evi] & Evi2 & EVi3 & Evit4);
—  attibute setisroot And1 "true”;
- law Evt1#_ exponential 0.001;
- law CCF1#1000 factor( 0.0729, exponential 0.001 );
- law Evt2#_ exponential 0.001;
-  law CCF1#0100 factor( 0.0729, exponential 0.001 ); ]\; ‘ r ‘ Fy ‘ k |

- law CCF1#1100 factor( 0.008100000000000001, exponential 0.001 );
- law Evt3#_exponential 0.001; v
- law CCF1#0010 factor( 0.0729, exponential 0.001 ); é‘j},”.\'"&»’fs‘i’ é:ﬁ.“:i.‘?};‘,’ Eﬁf:“.u%z Eﬁm%z
- law CCF1#1010 factor( 0.008100000000000001, exponential 0.001 ):

- law CCF1#0110 factor( 0.008100000000000001, exponential 0.001 );

- law CCF1#1110 factor( 9.000000000000002E-4, exponential 0.001 );

- law Evt4#_ exponential 0.001;

- law CCF1#0001 factor(0.0729, exponential 0.001 );

- law CCF1#1001 factor(0.008100000000000001, exponential 0.001 );

- law CCF1#0101 factor( 0.008100000000000001, exponential 0.001 );

- law CCF1#1101 factor( 9.000000000000002E-4, exponential 0.001 );

- law CCF1#0011 factor( 0.008100000000000001, exponential 0.001 );

- law CCF1#1011 factor( .000000000000002E-4, exponential 0.001 );

- law CCF1#0111 factor(9.000000000000002E-4, exponential 0.001 );

- law CCF1#1111 factor( 1.0000000000000002E-4, exponential 0.001 );

-  law CCFl1#_ exponential 1.0E-4;




BINOMIAL FAILURE RATE CCF
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BOOL 2018

Phlllppe sapproach

Evil = (Evt1#_ | CCF1#1100 | CCF1#1010 | CCF1#1110 | CCF1#1001 | CCF1#1101 | CCF1#1011 | CCF1#1111);
Evi2:= (Evi2#_ | CCF1#1100 | CCF1#0110 | CCF1#1110 | CCF1#0101 | CCF1#1101 | CCF1#0111 | CCF1#1111);
Evi3:= (Evi3#_ | CCF1#1010 | CCF1#0110 | CCF1#1110 | CCF1#0011 | CCF1#1011 | CCF1#0111 | CCF1#1111);
Evt4 = (Evta#_ | CCF1#1001 | CCF1#0101 | CCF1#1101 | CCF1#0011 | CCF1#1011 | CCF1#0111 | CCF1#1111);

And1 /*root */ := ( Evtl & Evi2 & Evi3 & Evt4 );

attribute set isroot And1 "true” ;

law Evt1#_ concat( exponential 0.001, factor( 0.0729, exponential 0.001) );
law Evi2#_ concat( exponential 0.001, factor( 0.0729, exponential 0.001) );
law CCF1#1100 factor( 0.008100000000000001, exponential 0.001 );

law Evi3#_ concat( exponential 0.001, factor( 0.0729, exponential 0.001) );
law CCF1#1010 factor( 0.008100000000000001, exponential 0.001 );

law CCF1#0110 factor( 0.008100000000000001, exponential 0.001 );

law CCF1#1110 factor( 9.000000000000002E-4, exponential 0.001 );

law Evt4#_ concat( exponential 0.001, factor( 0.0729, exponential 0.001) );
law CCF1#1001 factor( 0.008100000000000001, exponential 0.001 );

law CCF1#0101 factor( 0.008100000000000001, exponential 0.001 );

law CCF1#1101 factor( 9.000000000000002E-4, exponential 0.001 );

law CCF1#0011 factor( 0.008100000000000001, exponential 0.001 );

law CCF1#1011 factor( 9.000000000000002E-4, exponential 0.001 );

law CCF1#0111 factor( 9.000000000000002E-4, exponential 0.001 );

law CCF1#1111 concat( factor( 1.0000000000000002E-4, exp ial 0.001),

ial 1.0E-4);

BINOMIAL FAILURE RATE CCF

BOOL 2018

Cyrllle S opprooch

Evil ;= ('Evi1#_' | 'CCF1#_L'
Evi2 = ('Evi2#_
Evi3 ;= ('Evi3#_
Evi4 := ('Evi4#_ '

'CCF1#_L

law 'CCF1#_L' exponential 1.0E-4;

law 'CCF1#_NL' exponential 0.001;

law 'Evt1#_" exponential 0.001;

low '"Evt1#_NL' constant 0.1;

law 'Evi2#_' exponential 0.001;

low "Evi2#_NL' constant 0.1;

law 'EVi3#_' exponential 0.001

law 'Evi3#_NL' constant 0.1; :

law 'Evt4#_' exponential 0.001 = =~

law 'Evt4#_NL' constant 0.1; = s = =

| ('EVI1#_NL' & 'CCF1#_NL') );
'CCF1#_L' | ('EVi2#_NL' & 'CCF1#_NL') );
| ('EVvi3#_NL' & 'CCF1#_NL') );
'CCF1#_L' | ('Evi4#_NL' & 'CCF1#_NL') );
And1 /*root */ := ( Evil & Evi2 & Evi3 & Evi4 );




ICONS FOR OPTIONS
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BOOL 2018

[ER GRIF - Module Booléen

Options | Aa Graphiques | Format numérique | Lois | {5 Bloc | [ Reseda | [a] Tree

 Evénements | () Portes/Renvois

ERRisk | pd SIL | == ETree | |/ Courbes

Configuration de la police

Configuration de la police du commentaire
Configuration du tracé

Afficher le nom :

Afficher la description

Utiliser une loi par défaut :

Afficher les attibuts [ dans la vue principale jans les info-bulles
Affichage de I'allocation (+%): [] dans la vue principale  [] dans les info-bulles
Affichage de 'objectif: [l dans lavue principale  [] dans les info-bulles
Afficher la loi [ dans la vue principale lans les info-bulles
Afficher les DCC [] dans la vue principale jans les info-bulles

dans la vue principale 1ans les info-bulles

dans la vue principale lans les info-bulles

Loi par défaut exponential 0.001 =
5 Ullast) lil

Informations supplémentaires N

Epaisseur du rectangle des références 2 ‘v‘

Transparence des événements répétés o2 [+

Hauteur du commentaire 40 |

Largeur du commentaire 100 |

oK Annuler Aide

ONLY NECESSARY TABS

BOOL 2018
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THE END ©

SATODEV

SAFETY TOOLS DEVELOPMENT




