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Frequency importance factor by 

Richard E Barlow et Frank PROSCHAN 

in 1974

𝐵𝑃 𝑆, 𝐶, 𝑡 =
𝑊 𝐶,𝑡 ∗𝑀𝐼𝐹 𝑆,𝐶,𝑡

σ𝑐∈𝑆𝑊 𝑐,𝑡 ∗𝑀𝐼𝐹 𝑆,𝑐,𝑡
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“Observation” uncertainty with k 

freedom degree

Probability density

Distribution function

– With precomputed tables
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Gamma uncertainty
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Beta uncertainty
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Units displayed by default

8

Unit modification activation
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If MyLambda is a parameter with unit
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Choc model defined by Atwood (1986):
– Failure rate is made of

• intrinsic failure rate

• Lethal choc rate (w)

• Non-lethal rate (µ) impacting a component (with 
a probability p)

Nureg/CR-5485 (proba only, even if 
original definition with rates):
– Q = Qinstrinsic + p.µ + w
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3 developments proposed with :
– Same probabilities

– Different minimal cuts-set

3 proposals:
– One “simple” NUREG approach

– One by Philippe Thomas

– One By Cyrille Folleau
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NUREG’sapproach
– Evt1 := ( Evt1#_|CCF1#1000|CCF1#1100|CCF1#1010|CCF1#1110|CCF1#1001|CCF1#1101|CCF1#1011|CCF1#1111|CCF1#_ );
– Evt2 := ( Evt2#_|CCF1#0100|CCF1#1100|CCF1#0110|CCF1#1110|CCF1#0101|CCF1#1101|CCF1#0111|CCF1#1111|CCF1#_ );
– Evt3 := ( 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#_ );
– And1 /* root */ := ( Evt1 & Evt2 & Evt3 & Evt4 );
– attribute set isroot 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 );
– law CCF1#1100 factor( 0.008100000000000001, exponential 0.001 );
– law Evt3#_ exponential 0.001;
– law CCF1#0010 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#_ 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( 9.000000000000002E-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 CCF1#_ exponential 1.0E-4;
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Philippe’sapproach
– Evt1 := ( Evt1#_ | CCF1#1100 | CCF1#1010 | CCF1#1110 | CCF1#1001 | CCF1#1101 | CCF1#1011 | CCF1#1111 );
– Evt2 := ( Evt2#_ | CCF1#1100 | CCF1#0110 | CCF1#1110 | CCF1#0101 | CCF1#1101 | CCF1#0111 | CCF1#1111 );
– Evt3 := ( Evt3#_ | CCF1#1010 | CCF1#0110 | CCF1#1110 | CCF1#0011 | CCF1#1011 | CCF1#0111 | CCF1#1111 );
– Evt4 := ( Evt4#_ | CCF1#1001 | CCF1#0101 | CCF1#1101 | CCF1#0011 | CCF1#1011 | CCF1#0111 | CCF1#1111 );
– And1 /* root */ := ( Evt1 & Evt2 & Evt3 & Evt4 );
– attribute set isroot And1 "true" ;
– law Evt1#_ concat( exponential 0.001, factor( 0.0729, exponential 0.001 ) );
– law Evt2#_ concat( exponential 0.001, factor( 0.0729, exponential 0.001 ) );
– law CCF1#1100 factor( 0.008100000000000001, exponential 0.001 );
– law Evt3#_ 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, exponential 0.001 ), exponential 1.0E-4 );
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Cyrille’s approach
– Evt1 := ( 'Evt1#_' | 'CCF1#_L' | ( 'Evt1#_NL' & 'CCF1#_NL' ) );
– Evt2 := ( 'Evt2#_' | 'CCF1#_L' | ( 'Evt2#_NL' & 'CCF1#_NL' ) );
– Evt3 := ( 'Evt3#_' | 'CCF1#_L' | ( 'Evt3#_NL' & 'CCF1#_NL' ) );
– Evt4 := ( 'Evt4#_' | 'CCF1#_L' | ( 'Evt4#_NL' & 'CCF1#_NL' ) );
– And1 /* root */ := ( Evt1 & Evt2 & Evt3 & Evt4 );
– law 'CCF1#_L' exponential 1.0E-4;
– law 'CCF1#_NL' exponential 0.001;
– law 'Evt1#_' exponential 0.001;
– law 'Evt1#_NL' constant 0.1;
– law 'Evt2#_' exponential 0.001;
– law 'Evt2#_NL' constant 0.1;
– law 'Evt3#_' exponential 0.001;

– law 'Evt3#_NL' constant 0.1;
– law 'Evt4#_' exponential 0.001;
– law 'Evt4#_NL' constant 0.1;
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