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Abstract

The health effects resulting from severe accidents of typical 1,000MWe KSNP(Korea Standard
Nuclear Plant) PWR and typical 600MWe CANDU(CANada Deuterium Uranium) plants were
estimated and compared. Also, the results were compared with the risks of foreign nuclear
power plants and risks of various power plants such as coal, oil, LNG, and hydro power
systems. The population distribution of the site extending to 80km for both site were
considered. The releaese fraction for various source term categories(STC) and core inventories
were used in the estimation of the health effects risks by using the MACCS2(MELCOR
Accident Consequence Code System?2) code. Individuals are assumed to evacuate beyond 16km
from the site. The health effects considered in this comparative study are early and cancer
fatality risk, and the results are presented as CCDF(Complementary Cumulative Distirbution
Function) curves considering the occurrence probability of each STC's. According to the
results, the early and cancer fatality risks of PHWR plants are lower than those of PWR
plants. This is attributed the fact that the amount of radioactive mateials that released to the
atmosphere resulting from the postulated severe accidents of PHWR plants are smaller than
that of PWR plants. From the respect of occurrence frequency of severe accidents that cause
fatalities, the nuclear power system shows the frequency of 1/100 ~ 1/1,000 comparing with
the fossil fuel systems(coal, LNG, oil) and hydro plants.
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9 |Loss of Feedwater Egtacf;oi{e(}fessel failed, Containment do 1.44x10°
3 |Loss of Feedwater Early Containment failure, Leak 1.71x1077
4 |Small LOCA Early Containment failure, Rupture 5.39x10°®
6 |Small LOCA Late Containment failure, Leak 1.71x10°°
7 INJA Late Containment failure, Leak 6.57x10 7
8 |Station Blackout Late Containment failure, Leak 1.60x10°
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19 |SGTR Steam Generator Tube Rupture (Bypass) 1.43x10°
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Radionuclide Half Life(sec) PWR(Bq) PHWR(Bq)
Kr-85 3.39x10° 5.24x10" 8.32x10"
Kr-85m 1.61x10" 3.56x10" 5.53x10"
Kr-87 456x10° 6.32x10" 1.04x10"
Kr-88 1.01x10" 8.76x10" 1.49x10"
Ru-103 3.42x10° 1.96x10" 3.12x10"
Ru-105 1.60x10" 1.59x10" 2.47x10"
Ru-106 3.19x10’ 1.14x10" 6.45x10"
Te-127 3.37x10" 1.47x10" 2.07x10"
Te-127m 9.42x10° 2.03x10" 2.31x10"
Te-129 4.20x10° 3.97x10" 6.29x10"
Te-129m 2.89x10° 5.88x10" 9.54x10"
Te-131m 1.08x10° 1.70x10" 2.93x10"
Te-132 2.81x10° 1.57x10™ 2.65x10"
I-131 6.95x10° 3.01x10" 5.37x10"
1-132 8.23x10° 4.24x10" 7.75x10"
I-133 7.49x10" 5.69x10" 1.06x10"
1-134 3.16x10° 6.19x10" 1.15x10"
I-135 2.37x10" 5.39x10" 1.01x10"
Cs-134 6.50x10" 2.16x10" 2.10x10"
Cs-136 1.12x10° 4.76x10" 1.61x10"
Cs-137 9.50x10° 1.18x10' 2.15x10"
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