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Fig. 1. Field survey area for traffic volume and transportation
environment.
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Table 1. Field survey results of traffic volumes by seasonal and time (unit : vehicle/hour)

National Road 31 (Daebon Section) National Road 31 (Yangnam Section)
Time Peak(Saturday) Peak(Saturday)
Normal Normal
Summer Fall Winter Summer Fall Winter
07:00~08:00 73 283 239 143 139 406 370 176
08:00~09:00 73 293 224 125 129 423 327 174
09:00~10:00 131 496 374 227 225 651 563 297
10:00~11:00 189 698 566 329 366 974 907 431
11:00~12:00 177 633 519 307 304 846 771 403
12:00~13:00 217 859 677 389 379 1,015 964 486
13:00~14:00 262 994 841 517 459 1,263 1,040 606
14:00~15:00 243 945 841 451 475 1,368 1,067 588
15:00~16:00 296 1,164 914 543 497 1,432 1,238 654
16:00~17:00 282 1,051 846 397 496 1,293 1,308 813
17:00~18:00 279 941 688 641 546 1,332 1,524 656
18:00~19:00 296 877 706 379 554 1,172 980 623
Total 2,518 9,234 7435 4,448 4,569 12,175 11,059 5,907

Table 2. Analysis results of traffic service level for road within EPZ of wolsong site.

Section Traffic Volume (vehicle/hour) Level of Service
Daebon section 341 A
National Road
Normal Bonggil section 494 A
(Weekday) 3l

Yangnam section 660 B
Local Road 929 Yongdang section 266 A
Daebon section 1,346 C

National Road : X
Bonggil section 1,424 C

Summer 31
Yangnam section 1,638 C
Local Road 929 Yongdang section 914 B
Daebon section 1,046 B
National Road B L soct 362 c
Peak Fall 31 onggil section s
(Saturday) Yangnam section 1,401 C
Local Road 929 Yongdang section 875 B
Daebon section 649 B
National Road B L secti 7 B
onggil section
Winter 31 £

Yangnam section 773 B
Local Road 929 Yongdang section 398 A
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Table 3. Analysis results of traffic service level for intersection within EPZ of wolsong site.

Peak Time Zone Intersection Name Traffic Volume (vehicle/hour) Level of Service
Yangnam Junction 621 C
Andongkyo Junction 664 A
Doosanri Junction 291 A
Bonggilri Junction 406 A
Normal 1718 Back-gate of Wolsong NPP 335 A
(Weekday) Gate of Wolsong NPP 302 A
Eoil Junction 628 B
Jeonchon Junction 540 B
Daebon Junction 426 B
Gangdong Junction 982 C
Yangnam Junction 1,372 C
Andongkyo Junction 1,982 D
Doosanri Junction 810 A
Bonggilri Junction 1,601 C
Summer 15-16 Back-gate of Wolsong NPP 788 A
Gate of Wolsong NPP 880 A
Eoil Junction 1,885 E
Jeonchon Junction 2,096 F
Daebon Junction 1,590 E
Gangdong Junction 2,316 F
Yangnam Junction 1,328 C
Andongkyo Junction 1,796 C
Doosanri Junction 864 A
Bonggilri Junction 1,178 B
Peak Fall 15-16 Back-gate of Wolsong NPP 970 A
(Saturday) Gate of Wolsong NPP 1,031 A
Eoil Junction 1,702 E
Jeonchon Junction 1,744 E
Daebon Junction 1,288 D
Gangdong Junction 1,715 E
Yangnam Junction 1,044 C
Andongkyo Junction 887 B
Doosanri Junction 385 A
Bonggilri Junction 628 A
Winter 15-16 Back-gate of Wolsong NPP 512 A
Gate of Wolsong NPP 493 B
Eoil Junction 798 C
Jeonchon Junction 1,096 C
Daebon Junction 662 B
Gangdong Junction 952 C
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Table 4. Field questionnaire survey to estimate TGT (Trip Generation
Time) for resident and transient within EPZ of nuclear power plant
sites.

Resident Transient
Habitual residents Temporary residents
. within EPZ of Ulchin, | within EPZ of Ulchin,
Population Wolsong, and Kori | Wolsong, and Kori
nuclear power nuclear power
plant sites. plant sites.
Regional Quota Regional Quota
Sampling Method & Qu cgona Q
Sampling Sampling
Sample Size 1,500 persons 450 persons
Sampling error +2.49 (95% 1£2.36 (95%

confidence interval) | confidence interval)

Face to Face

Survey Method Telephone Interview .
Interview
S Tool Structured Structured
urvey 1oo Questionnaire Questionnaire
Survey Period 2006. 1. 23 ~ 2006. 2006. 9. 15 ~ 2006.
1.25 9.23
Table 5. Stage for traffic generation time
Stage Description of Stage
1 Preparation to Leave Working Place after
Warning Receipt
Movement from Working Place to Home
Preparation to Leave Home
: Relative
Time .
DStap R Frequency Probability Sum
5 Z Time A B
Relative b
[D] :> Frequency 2
T Relative ¢ a*c b*c
me
@ Stage Frequency D d a*d | b*d
c C
D $ 00

. Relative
Time
Frequency
D A+C a*c
A+D a*d
B+C b*c
B+D b*d

Fig. 2. Conceptual diagram of methodology for TGT(Trip Generation
Time) estimates from field survey results.
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Table 6. Vehicles to be evacuated for residents within EPZ of wolsong site (unit: person, vehicle)

Place Total Persons | Total Vehicles Traffic Volumes to be Evacuated by Time Step(minute)
15 30 45 60 75 90 100 105 115

Nasan Elementary School 3,632 908 70 339 | 285 106 61 33 13 - -
Yangnam ES. 1,582 396 0 31 148 124 46 27 - 15 6
Sooryum 2ri Village Hall 535 134 0 10 50 42 16 9 - 5 2
Shinseori Village Hall 778 195 0 15 73 61 23 13 - 7 3
Sanggye Elementary School 332 83 0 9 31 26 10 6 - 3 1
Hwanseo 2ri Village Hall 204 51 0 4 19 16 6 3 - 2 1
Gigoori Village Hall 105 27 0 2 10 8 3 2 - 1 0
Seokchonri Village Hall 143 36 0 3 13 11 4 2 - 1 1
Seokup Elementary School 115 29 0 2 11 3 2 - 1 0
Sangrari Village Hall 50 13 0 1 5 2 1 - 0 0
Bonggil 1ri Village Hall 517 130 10 48 41 15 9 5 2 - -
Googil 1ri Village Hall 100 25 0 2 3 2 - 1 0
Yongdang Elementary School 86 22 0 2 3 1 - 1 0
Daebon Elementary School 264 66 0 5 25 21 8 4 - 2 1
Doosanri Village Hall 38 10 0 1 4 3 1 1 - 0 0
Hyodingri Village Hall 233 59 0 5 22 19 7 4 - 2 1
Songjeon Elementary School 274 69 0 5 26 22 8 5 - 3 1
Najeong 1ri Village Hall 145 37 0 3 14 12 4 2 - 1 1
Jeonchon Elementary School 189 48 0 4 18 15 6 3 - 2 1
Yangbook Elementary School 234 59 0 5 22 19 7 4 - 2 1
Total 9,556 2,397 80 496 834 548 230 | 129 15 49 20

Table 7. Vehicles to be evacuated for transient in summer daytime within EPZ of wolsong Site (unit: person, vehicle)

. Traffic Volumes to be Evacuated by Time Step(minute)
Place Total Persons | Total Vehi cles
15 30 45 60 75 90 95 105 110
Norma | Gwanseong Beach 2163 393 0 84 87 108 72 24 - 17 1
Bonggil Beach 1065 195 0 42 43 54 36 12 - 8 -
Wolsong Site 1482 471 105 109 135 70 30 21 1 - -
Peak | Gwanseong Beach 6489 1180 0 253 | 263 | 325 214 72 - 52 2
Bonggil Beach 3285 597 0 128 133 | 165 108 36 - 26 1
Wolsong Site 1682 478 106 111 137 71 30 22 1 - -

Table 8. Scenarios for public evacuation time estimation within EPZ of wolsong site.

Normal traffic Summer peak traffic
Ttem Daytime Night Daytime Night
Normal | Adverse | Normal | Adverse Normal | Adverse Normal Adverse
weather | weather | weather | weather weather | weather weather weather
Level N/D/N N/D/A N/N/N N/N/A S/D/N S/D/A S/N/N S/N/A
Free velocity on road (km/hour) 60 48 54 43 60 48 54 43
. Nat'l Road 4 301 301 151 151 778 778 389 389
Entering
traffic volume | North end| Nat1 Road 14 31 31 16 16 149 149 75 75
at bpundary NatlRoad 31 281 281 141 141 906 906 453 453
(vehicle/hour)
South end| Nat'l Road 31 275 275 138 138 541 541 271 271
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A Study on the Public Evacuation Time Estimates for Radiological Emergency
Plan and Preparedness of Wolsong Nuclear Power Plant Site

Gab-Bock Lee, Sun-Young Bang and Yang-Geun Chung
Radiation & Safety Group, Korea Electric Power Research Institute

Abstract - When an accident occurs at nuclear power plant and radionuclide material is released to the area around the plant, public
evacuation is considered as a measure to protect the safety of the residents nearby. This study draws factors required to estimate
evacuation time and make estimation of the time to evacuate all residents from the EPZ of Wolsong site in consideration of traffic
condition in the neighborhood and on the basis of field data around the site for each factor. The traffic capacity and the traffic volume
by season were investigated for the traffic analysis and simulation within EPZ of Wolsong site. As a result, the background traffic
volume by season were established. To estimate TGT(Trip Generation Time), the questionnaire surveys were carried out for resident
and transient. The TSIS code was applied to traffic analysis in the events of daytime/night and normal/adverse weather under normal
day/summer peak traffic condition. The results showed that the evacuation time required for total vehicles to move out from EPZ took
generally from 118 to 150 minutes. The evacuation time took longer maximum 17 minutes at night than daytime during summer peak
traffic.

Keywords : Public Evacuation, Nuclear Emergency, Emergency Preparedness, Traffic Analysis, TSIS
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