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Abstract

The strong protection method of radiation emergency preparedness is the evacuation when a
great deal of radionuclide material is released to environment. Required factors for evacuation time
estimate of Ulchin nuclear power plant site were investigated. The traffic capacity and the traffic
volume by season were investigated for the traffic analysis and simulation within EPZ of Ulchin site.
As a result, the background traffic volume by season were established. The NETSIM code was
applied to simulate for 12 scenarios in the event of normal traffic/summer peak traffic/winter peak
traffic, daytime/night, and normal weather/adverse weather conditions. The results showed that the
evacuation time required for total vehicles to move out from EPZ took generally 210 ~ 315 minutes.

The evacuation time took longer about 45 minutes at night than in the daytime, and 45 minutes in

adverse weather than normal condition.

Key Words : Public Evacuation, Nuclear Emergency, Emergency Preparedness, Traffic Analysis,
NETSIM
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Fig. 1 Map of Investigation Area for Traffic Volume and
Transportation Environment.
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Table 1. Analysis Results of Traffic Service Level for Road within EPZ of Ulchin Site.

Road ](-\I‘/Z{f‘ii(él\e//%lg‘r;)e TDR(%) | Service Level
. Wondeokup «— Buguri 420 13.39 B
National Highway 7
Normal Buguri «— Bongpyeongri 983 24.05 Cc
Local Road 917 Buguri < Deokguri 468 10.76 B
National Hiah 7 Wondeokup «— Buguri 511 17.71 B
Summer | Fational Highway Buguri < Bongpyeongri 739 18.59 B
sunday
Local Road 917 Buguri < Deokguri 391 8.99 A
Wondeok Buguri 774 25.87 C
Fall National Highway 7 on .eo i ugun.
Saturday Buguri <> Bongpyeongri 1083 26.5 C
Local Road 917 Buguri «» Deokguri 517 11.89 B
Wi National Hich 7 Wondeokup « Buguri 367 11.12 B
inter ational Highway Buguri < Bongpyeongri 711 154 B
Sunday
Buguri < Deokguri 349 8.51 A
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Table 2. Analysis Resulis of Traffic Service Level for Intersection within EPZ of Ulchin Site.

. Traffic Volume | Average Controled | | cyel of
[tem Name of Intersection . elay X
(vehicle/hour) | (second/vehicle) | Service
M Hosan Intersection 594 279 B
@ KHNP APT Junction 1,061 9.8 A
@ Bugu Elementary School Junction 1,686 22.2 C
“I;':er:;jy ® Uchin Site Junction 1,074 53.1 F
(17~18hour) ® Deokcheon Intersection 1,132 174 C
® Hoojeong Junction 1,166 16.2 C
@ Bongpyeong Junction 1,212 20.7 C
Deokgu Junction 259 8.5 A
@ Hosan Intersection 913 28.2 B
@ KHNP APT Junction 1,440 13.3 B
® Bugu Elementary School Junction 1,466 35.2 E
Sst':;z‘ @ Uchin Site Junction 1,155 125 B
(16~17hour) ® Deokcheon Intersection 1,199 163 C
® Hoojeong Junction 1,157 18.7 C
@ Bongpyeong Junction 1,223 22.8 C
Deokgu Junction 308 9.0 A
@® Hosan Intersection 616 26.1 B
@ KHNP APT Junction 778 9.1 A
® Bugu Elementary School Junction 1,152 135 B
satFu a:'jay ® Uchin Site Junction 797 101 B
(16~17hour) ® Deokcheon Intersection 813 11.6 B
® Hoojeong Junction 641 10.7 B
@ Bongpyeong Junction 788 121 B
Deokgu Junction 174 8.4 A
@ Hosan Intersection 454 26.1 B
@ KHNP APT dJunction 754 9.98 A
@ Bugu Elementary School Junction 907 114 B
S“:::‘;Z’; ® Uchin Site Junction 712 95 A
(17~18hour) ® Deokcheon Intersection 844 38.8 C
® Hoojeong Junction 378 9.1 A
@ Bongpyeong Junction 449 9.9 A
Deokgu Junction 155 8.3 A
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Table 3. Trip Generation Time Distribution for Public Evacuation Time Estimation within EPZ of Ulchin Site(unit : minute)

ltem This Study Reference[9] NUREG-0654
Group 1 No delay No delay
Evacuation | Group 2 30 ~ 60 30~70 0 45
Inform Time | Group 3 30 ~ 60 30 ~ 70 )
Group 4 30 ~ 60 30 ~ 70
- daytime:15~180 | - daytime:20~240
Group 1 . X
- night:15~.180 - night:20~180
. toma| daytime:45~180 | - daytime:90~270 - return htoime of worker: 30~120
. " -
vacuation | BIOUP S| iohtd5~180 | - night:60~180 preparation
Preparation dautime:45-180 datime:90.-270 - vehicle owner: 45~180
Time Group 3| ay;ln;; 1;0 i aitrzz 1;0 - public transportation
- night:45~ - night:60 ~
- students etc.
G al - daytime:30~-135 | - daytime:60~135
TOUP L hight:30~.35 - night:60~135
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Table 4. Scenarios for Public Evacuation Time Estimation within EPZ of Ulchin Site.

normal traffic summer peak traffic winter peak traffic
It daytime night daytime night daytime night
em normal |adverse | normal |adverse| normal |adverse| normal |adverse| normal |adverse| normal |adverse
weather|weather|weather|weather|weather|weather|weather|weatherweather |weather{weather|weather
® @ ® @ ® ® D ® ([} @ ®
free velocity on
road(mile/hour) 30 15 25 12 30 15 25 12 30 15 25 12
internal background
traffic(vehicle/hour) 60 60 30 30 80 80 40 40 80 80 40 40
afitering “e‘:]‘}lh 385 | 385 | 193 | 193 | 450 | 450 | 225 | 225 | 688 | 688 | 344 | 344
at(bog%ii a/ry south
vehicle
heOlllr) end 531 531 266 266 650 650 325 325 202 202 101 101
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Table 5. Vehicles to be Evacuated for Settled Population within EPZ of Ulchin Site(unit: person, vehicle)

pssembly Place Group Po;t)cx)llgéion Total Vehicles Traffic Volumes to be Evacuated by Time Step(minute) ]
Evacuated 0 be Evacuated| 15 | 30 | 45 | 60 | 75 | 90 | 105|120 135|150 165) 180
Wolcheon 1ri Hall 11 45 17 ojoflt1|1|1]|2|3|3|2|2|1]|1
Wolcheon 3ri Hall ] 98 31 0 0 2 2 2 3 6 6 3 3 2 2
Wolcheon 2ri Hall I 36 13 ojofl1]|1|1|1]|]2|2|2|1|1]1
Keumseongri Hall Il 140 30 002223663222
Sinseon Gas Station i 480 113 o|lo0|6|6|11|12(23|22|11|11| 6| 5
KHNP Employee’s APT | I 2,318 721 0|0 |36|37|72|73|144|144| 72| 71|37 | 35
Bugu El. Sch. I 2,117 554 26|29 |55|85|109| 85|57 (40|28 (23 |11| 6
Bugu Middie Sch. 0 1,488 336 0017|117 |34|34|67|67|34|33|17]16
Jooin Elem. Sch. i 293 53 0/l0|3|3|5|5|11|11|5|4]|3]3
Deokgu 1ri Hall Il 173 32 0|o0|2|2|3|3|6|6]3|3|2]|2
Deokgu 2ri Hall I 41 10 ojlo|jlOoO|1|1|1|2|2|1|1]1}]0
Sinhwari Hall 1 234 51 113|5|8]10|8|5|4|3|2]|1]1
Dami Corporation n 75 17 olof1rl1]2l2{3|13|2|2]1}0
Deokcheon Junction I 283 57 0/0/3|3|6|6|11|11|6|5]|3]|3
Jukbyeon High Scl. I 6,702 1,636 0 0|8 |83|163|166|326|327|165|162| 84 | 79
Hwasung El. Sch. ] 1,240 243 0{01]12|12|24|25|48|49|25|24| 12|12
Sogok El Sch. Il 560 97 0,0/5|6]9|10({18}18{10|10} 6} 5
Samdang El. Sch. I 113 24 ofoj1y1|2|2|5|5|2|2]1]1
Bongpyeon 1ri Hall i 246 49 0/0!3/3[4|5[9]|9|5|5|3]3
Myeongdo 2ri Hall n 104 20 0|01 11212 |4|4]| 2|2 1 1
Jeongrim 1ri Hall W | 34 8 olojojoj1y1j2}j2;1j1)10)0
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Table 6. Vehicles to be E ted for Temporary Population within EPZ of Ulchin Site(unit: person, vehicle)
ltem Place Pol,::gl{;\;ion VeE'E:I?s tol Traffic Volumes to be Evacuated by Time Step(minute)
Evacuated | Evacuated| 15 | 30 | 45 60 75| 90 | 105 | 120 135
Nagok Beach 350 88 9 9 22 22 9 9 4
Hoojeong Beach 400 100 10 10 25 25 10 10 5
Bongpyeong Beach 1,300 325 16 33 81 81 33 32 33 16
Normal Deokgu Spa 1,350 338 17 34| 34| 8| 8 | 34| 34 17
Ulchin Site 300 75 3 8 8 18 19 8 8 3
Hosan Beach 550 138 14 14| 34| 34 14 14
Wolcheon Beach 250 63 4 6 6 16 16 6 6
Nagok Beach 1,350 270 13 271 27| 68| 68 | 27 | 27 13
Hoojeong Beach 3,500 700 35 70 70 175 175 | 70 70 | 35
Bongpyeong Beach | 10,700 2,140 107 | 214 214| 535| 535 214 | 214 | 107
S‘;Z‘:l’(e' Deokgu Spa 10,700 | 2,410 121 | 241| 241| 602 602 | 241 | 241 | 121
Ulchin Site 2,400 540 27 | 54| 54| 135) 135| 54 | 54 | 27
Hosan Beach 1,000 350 17 35 35 88 88 35 35 17
Wolcheon Beach 150 45 11 11
Nagok Beach 350 88 22 22
Hoojeong Beach 400 100 10 10 25 25 10 10
. Bongpyeong Beach 1,300 325 16 | 33 81 81 33| 32| 33 16
ng::' Deokgu Spa 10,700 | 2410 121 | 241] 241) 602| 602 | 241 241 | 121
Ulchin Site 2,400 540 27 | 54| 54| 135 135 | 54 | 54 | 27
Hosan Beach 550 138 14 14 34| 34 14 14
Wolcheon Beach 250 63 4 6 6 16 16 6 6 3
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Figure 2. Results of Evacuation Time Estimation for Total Vehicles within EPZ of Ulchin Site.
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Figure 3. Results of Evacuation Time Estimation for 90% Vehicles within EPZ of Ulchin Site.
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Figure 4. Average Delay Time in Intersection with
bottleneck within the EPZ for Case of
Winter/Peak Traffic/Daytime/Normal Weather
Condition.
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Figure 5. Average Delay Time in Intersection with
bottleneck within the EPZ for Case of
Summer/Peak Traffic/Night/Adverse Weather
Condition.
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