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Abstract - The Level 3 PSA being termed accident consequence analysis is defined
to assess effects on health and environment caused by radioisotopes released from
severe accidents of nuclear power plants. In this study consequence analysis on
health effects depending on release characteristics of radioisotopes has. been
performed using the MACCS code in severe accidents. The results of this study
may contribute to identifying the relative importance of various parameters occurred
in consequence analysis as well as to assessing risk reduction accident
management strategies. Especially three parameters for the purpose of consequence
analysis, such as the release height, the heat content, and the duration time, are
used to analyze the variation of early fatalities and latent cancer fatalities. Also, in
this study risk assessment using the concept, “products of uncertainty and
consequences”, has been performed using consequence of MACCS and frequency on
source term category 19 scenarios from IPE (Individual Plant Examination)
analysis.
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Fig 1. Framework of Consequence Analysis Used in this Study
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Fig 2. Source Term Diagram which is used to simulate the MELCOR Code Calculations.
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Table 1. Source Term Release Fraction for UCN 3&4 Obtained by the MELCOR Code Calculation (4™ cycle)

Xe/Kr I Cs Te Sr Ru La Ce Ba
STC 3 099791 0599912 029395  0.16919 0.23800 0.11325 01558 0.12799 023791
STC 4 099924 099949 045866  0.31602 0.21600 039355 01496 0.12348  0.21611
STC 6 096196 096189  0.14780  0.01714 0.09610 0.04364 000139  0.00045  0.09607
STC 8 054688 054684  0.00666  0.00882 0.00097 000195 000107 000016  0.00097
STC 10 098072 098093 015133  0.03656 0.09310 004276  0.000289  0.00094  0.09309
STC 12 099654 099647 031792  0.12627 0.19700 0.26720 000578  0.00063  0.19667
STC 13 0999%3 099923 041327  0.40201 0.55900 044905 007208 0.17805 055873
STC 14 099929 099950 042736 028933  0.17900 026682 011108 017540 0.17896
STC 15 010399 010304 000296 00033 000279 000128 000118 0.00106  0.00279
STC 16 099955 099952 035919 026097 028700 016238 026675 0.15698  0.28698
STC 17 059060 099052 042568 045713 029900 036865 0.19231 0.13223 029874
STC 18 031383 031390 004540 0.01097 002790 001283  0.00087 000028  0.02793
STC 19 080606 075157  0.09309 001129 0.06620 006646  0.00165  0.00006 = 0.0662
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Table 2. Core Inventory for UCN 384 Obtained by the ORIGEN Code Calculation (4™ cycle)

Nuclide Activity(Bq) Nuclide - Activity(Bq) Nuiclide Activity(Bq)
CO-58 2.96x10"° RU-103 4.16x10" CS-136 6.01x10°
CO-60 151x10" RU-105 2.80x10" CS-137 1.28x10"
KR-85 1.16x10" RU-106 7.86x10" BA-139 5.19x10"
KR-85M 7.25%10" RH-105 2.52x10" BA-140 5.09x10"
KR-87 1.46x10" SB-127 2.33x10" LA-140 5.42x10"
KR-83 2.03x10" SB-129 8.89x10" LA-141 466x10"
RB-86 1.77x10° TE-127 2.25x10" LA-142 456x10"
SR-89 2.90x10" TE-127M 3.32x10" CE-141 469x10°
SR-90 9.56x10" TE-129 8.42x10" CE-143 437%10"
SR-91 3.49x10" TE-120M 1.68x10" CE-144 2.49x10"
SR-92 3.73x10" TE-131M 5.49x10" PR-143 423x10"
Y-90 1.07x10" TE-132 4.06x10" ND-147 1.86x10"
Y-91 3.70x10° [-131 277x10" NP-239 5.97x10"
Y-92 377x10" [-132 405x10" PU-233 9.72x10"
Y-93 2.83x10" 1-133 5.76x10" PU-239 7.02x10"
ZR-95 493x10" [-134 6.40x10" PU-240 6.80x10"
ZR-97 4.73x10" I-135 5.46x10" PU-241 1.77x10"
NB-95 489x10*° XE-133 5.50x10" AM-241 7.38x10"
MO-99 5.21x10" XE-135 1.22x10" CM-242 1.47x10°
TC-99M 460x10" CS-134 9.54x10" CM-244 3.37x10"
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FEAZES FANN YoEE A AR % & 98 FU a4 BE Ayl B¢ FU
A B A FEE AT 2 Aol vE B %e AR F AAA7L YA S %% a7
B A97F 3 grol R A Jehr|E @9 HA o3 do} e Ao AR, FH
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T F, =, W, AFAY 5 4oz uEg wEg &5 dUIQAE, ¥H 24F Sl
FAE 27|\ Early Fatalities)d 371747 T8 #Zzddd €3 3&49 HAAZEARE
QA & A wEy R FRo HY,  ASEAT o] FddE 19 ¢ W AT
AR, A 2 7lE °‘23TE1 Abtol 7|E0 2 wate W & d7|MRE, FAHY



194 RS RE @ L - 284 H35F 2003%

% 5ol TRHojglon MACCSHA BLE 74¢d WEFsE 748 3w 27)AkAe] Large
st Yz o] Agstgon =3 A7jE  LOCAY STC 1501 #3tdd z} BEusd g
192do2 1d 549 ARojth B AFgHE  29ATRAS 559t A AAZ BEIE
B BA wEADe RS NREoR AR o g2 z7AgRe °W°o‘1 b gl WEE o
gt = AFRIAR, §AX Q9 g % B3y 30 £AY vie 2om WEIEE 0 miH
Agd ARE d¥ AnE AHEI}AT S 60 mAHA 10 mBAeE 1 e WA
MACCSS 98 A2 A8d #2x * FR A W FFH(Mean)o) HIE AHHIT
A7 X Aot A% A 3w WEuxe waE o Aw

d "= gge] A ¢ee ¢ F ygdou

27\ e ASE wEanst 2N84E 1 g

A %2 3 o] ZadtE AL Y 4 YA

At A M= 22 6709 STC Alule ko ulx

Table 3. Population Distribution on the distance and wind direction in the reference plant

16 units Distance from Nuclear Power Plant [km]

Angle 0 16 32 48 64 80 160 320 430 648 800
1 6 0 0 0 0 0 2 0 0 0
2 3 0 0 0 0 0 0 0 0 0
3 3 0 0 0 0 0 0 0 0 0
4 3 0 0 0 0 0 0 0 0 0
5 6 0 0 0 0 0 0 0 0 0
6 17 24 0 0 0 0 0 0 0 0
7 25 555 931 224 0 0 0 0 0 0
8 25 3% 1,044 1270 555 529 2 154 0 0
9 25 153 1037 1,233 688 3931 5971 11588 15394 4,656
10 25 174 825 632 578 4767 3077 5921 13276 8994
11 25 75 1260 176 264 2278 932 4245 8080 10,109
12 25 7 126 176 226 1417 1685 5787 16431 26403
13 2 7 126 176 226 1311 9225  3H728 9621 16,079
14 2> 75 126 176 226 1205 9682 31,079 19128 20,447
15 2> 7 126 176 210 1342 397 6179 16519 11491
16 20 38 102 144 121 84 4134 41214 84218 8258
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Fig 3. Variation of Early and Latent Cancer Fatalities on
Release Height (0~32km).
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Fig 5. Variation of Early and Latent Cancer Fatalities on
Duration Time (0~ 32km).
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