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Fuzzy setsPossibility 
theory 

Lack of 
knowledge 

Subjective 

Statistic 
Sensitivity

Probabilistic Physical 
variability

Objective 

Methods Approaches CharacteristicType of 
uncertainty 
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All types od uncertainties occur in PSA, especially subjective type
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Membership of “state”
to fuzzy set µA(x)

Precisly
determined
boundary

Fuzzy
boundary

“Safe state”
Classical set

“State” partialy 
belongs to set

“Safe state”
Fuzzy set

“Unsafe 
state”

“Unsafe 
state”

}));(,{( XxxxA A ∈= µ

]1,0[: →XAµ

� (x) is membership function describing degree of belonging for x in A

where:
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PHA & RAS

for F(RAS)

Traditional
part

Fuzzy
part

Bow-tie 
model for RAS

FLS FLS

for R (RAS)O

FLS

for S(RAS)

Risk index
R(RAS)

FLS FLS

1 2

3

4 5
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Consequence 
category

Cat. 1 Cat. 2 Cat. 3 Cat. 4 Cat. 5

100 – 10-1 TNA TNA NA NA NA

10-1 – 10-2 TA TNA TNA NA NA

10-2 – 10-3 TA TA TNA TNA NA

10-3 – 10-4 A TA TA TNA TNA

10-4 – 10-5 A A TA TA TNA

10-5 – 10-6 A A A TA TA

10-6 – 10-7 A A A A TA
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Important output data: distance (radius) to hazardous radiation level
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][kW/m T FE = I 2
viewp ⋅⋅
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- 600 m3 tank with LPG with the help of 
PHAST program

-three threshold values for thermal radiation
- 4, 12.5, 37.5 kW/m2 
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Range of distance for different radiation levels



0��1���	
���


Type of analysis Range of distance to radiation level [m]

4 kW/m2 12.5 kW/m2 37.5 kW/m2

Non – fuzzy 876 506 283

Fuzzy 793 467 264

Overprediction of hazardous zone distance by 
about 10 %
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