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Risk Assessments Using MACCS Code during Severe

Accidents in a Nuclear Power Plant
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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 paper consequence analysis on early fatality
and latent cancer fatality depending on release characteristics of radioisotopes has
been performed using MACCS code. The results of this study may contribute to
assessing the relative importance of various parameters as well as to identifying risk
reduction strategies. Three parameters, such as release height, latent heat and
duration time, are selected in this study and are used to evaluate the risk of a

reference plant for the 19 source term categories.
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- A HE 3 A3 (Containment Bypass: CONBYPASS)

A A E A A (Containment Isolation Status: CONISOLAT)
S8 AFaL(Core Melt Progression Stopped before RV  Failure/Debris Cooled
In-Vessel: MELTSTOP)



- a-A}32(No Alpha Mode Containment Failure: NO-ALPHA)
- A AE 347 2=(Time of Containment Failure: Time-CF)
- A AE 9= (Mode of Containment Failure: MODE-CF)
- d B Y24 9 A} a2(Debris Cooled Ex-vessel: EXVCOOL)
- ¥ty o] 2 A H(No Recirculation Sprays Failure: NO-RECSP)
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a1 #2949 IPEA AF4H Source Term Logic Diagram”
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oA s HAMY W=

Parameter) S FollA] A9 d@EA
o ateF(Heat Content) @ "7

e AAI}E oy 7R WE W4 (Release
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ZF(Release Duration)”©]8lth WEHi1 %+ AARZ 9=
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A 4% (Ground Release)Z 7FA AT w3l W& uxE 7| gabAcolv A Eo]
7] gqbe] v A= G3ES FAsEE WG Fask Wy Sk AbaL Al R
WEE s gAbd B 27 £d 7] £ExT oW & 5 (Thermal Buoyancy)
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L FxdAe] Urbs AddE oF2e HEEE 4F7)
Xe/Kr I Cs Te Sr Ru La Ce Ba
STC 3 099791 0.99912 0.29395 0.16919 0.23800 0.11325 0.15558 0.12799 0.23791
STC 4 099924 0.99949 0.45866 0.31602 0.21600 0.39355 0.14956 0.12348 0.21611
STC 6 096196 0.96189 0.14780 0.01714 0.09610 0.04364 0.00139 0.00045 0.09607
STC 8 054688 0.54684 0.00666 0.00882 0.00097 0.00195 0.00107 0.00016 0.00097
STC 10 0.98072 098093 0.15133 0.03656 0.09310 0.04276 0.000289 0.00094 0.09309
STC 12 0.99654 0.99647 0.31792 0.12627 0.19700 0.26720 0.00578 0.00063 0.19667
STC 13 0.99953 0.99923 0.41327 0.40201 0.55900 0.44905 0.07208 0.17805 0.55873
STC 14 0.99929 099950 0.42736 0.28933 0.17900 0.26682 0.11108 0.17540 0.17896
STC 15 0.10399 0.10304 0.00296 0.00335 0.00279 0.00128 0.00118 0.00106 0.00279
STC 16 0.99955 0.99952 0.35919 0.26097 0.28700 0.16238 0.26675 0.15698 0.28698
STC 17 0.99060 0.99052 0.42568 0.45713 0.29900 0.36865 0.19231 0.13223 0.29874
STC 18 0.31383 0.31390 0.04540 0.01097 0.02790 0.01283 0.00087 0.00028 0.02793
STC 19 0.80606 0.75157 0.09309 0.01129 0.06620 0.06646 0.00165 0.00006 0.0662
# 2. Fxdde =4 AF7])
Nuclide Activity(Bqg) Nuclide Activity(Bg) Nuclide Activity(Bqg)
CO-58 2.96E+16 RU-103 4.16E+18 CS-136 6.01E+16
CO-60 1.51E+16 RU-105 2.80E+18 CS-137 1.28E+17
KR-85 1.16E+16 RU-106 7.86E+17 BA-139 519E+18
KR-8M 7.25E+17 RH-105 2.52E+18 BA-140 5.09E+18
KR-87 1.46E+18 SB-127 2.33E+17 L.A-140 5.42E+18
KR-88 2.03E+18 SB-129 8.89E+17 LA-141 466E+18
RB-86 1.77E+15 TE-127 2.25E+17 LA-142 456E+18
SR-89 2.90E+18 TE-127M 3.32E+16 CE-141 469E+18
SR-90 9.56E+16 TE-129 8.42E+17 CE-143 4 37E+18
SR-91 3.49E+18 TE-129M 1.68E+17 CE-144 2.49E+18
SR-92 3. 73E+18 TE-131M 5.49E+17 PR-143 423E+18
Y-90 1.07E+17 TE-132 406E+18 ND-147 1.86E+18
Y-91 3. 70E+18 1-131 2.77E+18 NP-239 5.97E+19
Y-92 3.77E+18 1-132 405E+18 PU-238 9.72E+14
Y-93 2.83E+18 1-133 5. 76E+18 PU-239 7.02E+14
ZR-95 493E+18 1-134 6.40E+18 PU-240 6.80E+14
ZR-97 473E+18 1-135 5.46E+18 PU-241 1.77E+17
NB-95 4 89E+18 XE-133 5.50E+18 AM-241 7.38E+13
MO-99 5.21E+18 XE-135 1.22E+18 CM-242 147E+16
TC-99M 460E+18 CS-134 9.54E+16 CM-244 3.37E+14
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i3 WEare] wE x7] APEAEeh o AP Abe] Wt

WE LT (m) 0 Km ~ 32 Km 0 Km ~ 80 Km

CETE T AuAE 4 AR 2 ASRE o ABAS
0 6.21E-01 1.32E+01 6.21E-01 2.64E+01
10 5.64E-01 1.33E+01 5.64E-01 2.66E+01
20 4.44E-01 1.35E+01 4.44E-01 2.68E+01
30 3.04E-01 1.36E+01 3.04E-01 2. 72E+01
40 1.86E-01 1.35E+01 1.86E-01 2.71E+01
50 1.02E-01 1.31E+01 1.02E-01 2.68E+01
60 5.02E-02 1.25E+01 5.02E-02 2.64E+01
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7.0x10"

6.0x10"

5.0x10"

> 4.0x10" 4 \_ z 3.2x10' o
é 3.0x10" \ i'% 2000 )
"_E, g 264107 / \
& 20x107 8 2ex0' | * -\

1.0x10" .\ 24007 '\

2.2x10 u
00+ .\.\' 2.0x10' o \.\'
o 1 2 3 4 6 1 8 9 12 3 4 5 & 7 8 9
Duration Time (Hour) Duration Time (Hour)
29 4 =)0l e 27 APEARESE oF A AR WSt (0~80 Km)
6. STC ¥ Zx7] ApgAte] disk Hatr gkt 95 HAERY (0~32 Km)
STC Early Fatalities Early FatalitiesxFrequency Frequency
Mean 95 Quantile Mean 95 Quantile

STC 3 2.84E+01 4.84E+01 3.69E-07 6.29E-07 1.30E-08
STC 4 3.33E+01 7.02E+01 5.99E-07 1.26E-06 1.80E-08
STC 6 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.90E-07
STC 8 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.61E-07
STC 10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.46E-07
STC 12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.80E-08
STC 13 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.62E-07
STC 14 3.09E+01 1.26E+02 2.26E-07 9.24E-07 7.33E-09
STC 156 6.21E-01 2.06E+00 3.06E-07 1.01E-06 492E-07
STC 16 6.75E+01 3.71E+02 3.66E-07 2.00E-06 5.40E-09
STC 17 6.67E+01 3.56E+02 1.84E-07 9.83E-07 2.76E-09
STC 18 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.20E-09
STC 19 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.19E-06
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STC ¥ %7] AFAle] o sk

=

Hat gkt 95 HAlEY (0~80 Km)

STC

Early Fatalities

Early FatalitiesxFrequency

Frequency

Mean 95 Quantile Mean 95 Quantile
STC 3 2.84E+01 4.84E+01 3.69E-07 6.29E-07 1.30E-08
STC 4 3.33E+01 7.03E+01 5.99E-07 1.27E-06 1.80E-08
STC 6 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.90E-07
STC 8 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.61E-07
STC 10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.46E-07
STC 12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.80E-08
STC 13 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.62E-07
STC 14 3.09E+01 1.26E+02 2.26E-07 9.24E-07 7.33E-09
STC 15 6.21E-01 2.06E+00 3.06E-07 1.01E-06 4.92E-07
STC 16 6.75E+01 3.71E+02 3.65E-07 2.00E-06 5.40E-09
STC 17 6.67E+01 3.56E+02 1.84E-07 9.83E-07 2.76E-09
STC 18 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.20E-09
STC 19 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.19E-06

B

8 STC ¥ of AbAtel] ek Hat gkt 95 HAEY (0~80 Km)

Cancer Fatalities

Cancer FatalitiesxFrequency

STC Mean 95 Quantile Mean 95 Quantile Frequency
STC 3 5.12E+02 3.36E+03 6.66E-06 4.37E-05 1.30E-08
STC 4 6.22E+02 4.10E+03 1.12E-05 7.38E-05 1.80E-08
STC 6 2.73E+01 1.42E+02 7.92E-06 4.12E-05 2.90E-07
STC 8 1.30E+01 7.38E+01 2.09E-06 1.19E-05 1.61E-07
STC 10 2.78E+01 1.43E+02 4.06E-06 2.09E-05 1.46E-07
STC 12 6.20E+01 3.30E+02 4.84E-06 2.57E-05 7.80E-08
STC 13 2.30E+02 1.20E+03 3.73E-05 1.94E-04 1.62E-07
STC 14 5.17E+02 3.44E+03 3.79E-06 2.52E-05 7.33E-09
STC 156 2.64E+01 1.28E+02 1.30E-05 6.30E-05 4.92E-07
STC 16 6.34E+02 3.99E+03 3.42E-06 2.15E-05 5.40E-09
STC 17 6.46E+02 4.00E+03 1.78E-06 1.10E-05 2.76E-09
STC 18 1.43E+01 7.29E+01 1.72E-08 8.75E-08 1.20E-09
STC 19 2.58E+01 1.33E+02 3.07E-05 1.58E-04 1.19E-06
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