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1. Introduction

The speed of analysis is very important because a
huge amount of calculations is required to deal with all
the scenarios of Level 2 PSA for a single-unit or multi-
unit Level 3 PSA. Therefore, the speed of analysis is
highly emphasized. Among the various input factors that
influence the performance speed of the offsite
consequence analysis, items that can be flexibly
changed by the analyst, such as multiple plumes, spacial
grid, and particle size distribution, can be input as
detailed as possible to improve accuracy, but requires
accepting the resulting increase in analysis time.
Therefore, it is necessary to develop a method that
satisfies both the accuracy of the offsite consequence
analysis results in a massive analysis and the reduction
of analysis time. In this study, we aimed to develop a
method for effective time savings in massive analysis
and presented an effective plume segmentation method
that maintains accuracy and reduces the analysis time of
the offsite consequence analysis.

2. Necessity of Massive Offsite Consequence
Analysis

The improvement of accuracy in offsite consequence
analysis has been much more emphasized than the fast
analysis considering the analysis time, but the need for
offsite consequence analysis for all scenarios of Level 2
PSA for a single-unit and a large number of multi-unit
accident scenarios has begun to emerge. Especially in
the case of multi-unit offsite consequence analysis, as
the number of nuclear power plants and source term
categories (STCs) considered increases, the number of
accident scenarios increases exponentially as shown in
Table 1, and it is realistically impossible to analyze
them all.

Table 1. Number of combinations assuming same STCs for all
units: (N+1) M-1
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3. Plume Segmentation for Offsite Consequence

Analysis

Plume segmentation means performing an offsite
consequence analysis by changing the release period of
the plume. In this study, we investigated the effect of
plume segmentation on offsite consequence analysis by
observing the change in analysis time when changing
the release by plume segmentation. To verify the
significance of various scenario analyses (saving
analysis time and consistency of results), we set the
plume release to 1 hour (3,600 seconds) and performed
an offsite consequence analysis, and designated the
result as a base case and compared it with various plume
segmentation experimental cases.

In order to have a minimum acceptable result error
with the base case analysis result for plume
segmentation, a strategic plume segmentation method
should be prepared. For this purpose, we performed a
sensitivity analysis by dividing the 72-hour plume
release of the base case into initial/middle/later stages as
shown in Fig. 1. and setting that only plumes are
released in each section.

Mid Release (2ahr) Late Release (2ahr)
Basecase (72hr Plume Release)

Early Release (2ahr)

Fig. 1. The concept of plume segmentation
(Early/Middle/Late)
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Fig. 2. Source term category login diagram for OPR1000
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Table 2. Impact of plume segmentation for all STCs
(Early/Middle/Late)
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