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Prediction of Evacuation Time for Emergency Planning
Zone of Uljin Nuclear Site
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Abstract - The time for evacuation of residents in emergency planning zone(EPZ) of Uljin
nuclear site in case of a radiological emergency was estimated with traffic analysis.
Evacuees were classified into 4 groups by considering population density, local junisdictions,
and whether they are residents or transients. The survey to investigate the behavioral
characteristics of the residents was made for 200 households and included a hypothetical
scenario explaining the accident situation and questions such as dwelling place, time demand
for evacuation preparation, transportation means for evacuation, sheltering place, and
evacuation direction. The microscopic traffic simulation model, CORSIM, was used to
simulate the behavior of evacuating vehicles on networks. The results showed that the
evacuation time required for iotal vehicles to move out from EPZ took longer in the daytime
than at night in spite that the delay times at intersections were longer at night than in the
daytime. This was analyzed due to the differences of the trip generation time distribution.
To validate whether the CORSIM model can appropriately simulate the congested traffic
phenomena assumable in case of emergency, a benchmark study was conducted at an
intersection without an actuated traffic signal near Uljin site during the traffic peak-time in
the moming. This study indicated that the predicted output by the CORSIM model was in
good agreement with the observed data, satisfying the purpose of this study.
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Fig. 1. Schematic map of Emergency Planning Zone of Uljin Nuclear Power Plants
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Fig. 2. Population distribution by group in EPZ.
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Fig. 3. Vehicle possession distribution by group in
EPZ
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Table 1. Notification time distribution by group
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Information transfer stage

Time distribution (min)

Group 1 Group 1, I, IV
From NPP to residents(h or County(LHLIV)  No delay No delay
From County to local districts(Fup/Myun) 10
From Eup/Myun to village(Ree) 20210
Village broadcasting to residents 20+ 10
Total time No delay 50+ 20
Goupl
Group t & Ml
1-2h.
(62%)

Wihin Thr.
{18%)

Fig. 4. Preparation time distribution for evacuation in Group | and Il & i
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Fig. 5. Trip generation time distribution for
evacuation in the daytime
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Fig. 6. Trip generation time distribution for
evacuation at night
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Fig. 7. Survey results for evacuation direction
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Fig. 8. Schematic of road tested
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Table 2. Through or turning percent of vehicles
entering the intersection.

Roadway 1 2 3
Direction @ ® 0@ e
T'hrough or turning 90 10 30 70 40 60

percent(%6)
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Fig. 10. Comparison of
predicted discharge rate of vehicles exiting the
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Fig. 11. Comparison of the observed and
predicted cumulative number of vehicles exiting
the network
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night.
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