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Abstract : A single fire event within a fire area can cause multiple initiating events considered in internal events probabilistic safety
assessment (PSA). For an example, a fire event in turbine building fire area can cause a loss of the main feed-water and loss of off-site
power initiating events. This fire initiating event could result in special plant responses beyond the scope of the internal events PSA
model. One approach to address a fire initiating event is to develop a specific fire event tree. However, the development of a specific fire
event tree is difficult since the number of fire event trees may be several hundreds or more. Thus, internal fire events PSA model has been
generally constructed by modifications of the pre-developed internal events PSA model. New accident sequence logics not covered in the
internal events PSA model are separately developed to incorporate them into the fire PSA model. Recently, many fire PSA models have
fire induced initiating event fault trees not shown in an internal event PSA model. Up to now, there has been no analytical comparative
study on the constructions of fire events PSA model using internal events PSA model with and without fault trees of initiating events. In
this study, the changing process of internal events PSA model to fire events PSA model is analytically presented and discussed.
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Fig. 1. Components located at fire rooms of hypothetical plant,

Table 1. Event descriptions

Event Event descriptions

name

%R Fire occurrence event or frequency in room 1

%R, Fire occurrence event or frequency in room 2

S%R; Severity for %R,

S%R, Severity for %R,
a  |Component A failure event or probability due to a random failure
b |Component B failure event or probability due to a random failure
¢ |Component C failure event or probability due to a random failure
d  |Component D failure event or probability due to a random failure
e |Component E failure event or probability due to a random failure
g |Component G failure event or probability due to a random failure
ar [Component A failure event or probability due to a fire in room 1
br |Component B failure event or probability due to a fire in room 1
cf; |Component C failure event or probability due to a fire in room 1
¢z |Component C failure event or probability due to a fire in room 2
dr |Component D failure event or probability due to a fire in room 2
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