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Abstract: In order to estimate the potential offsite effect caused by severe accidents of
AP1000 nuclear power plant, radiation dose risk was quantified, which takes into ac-
count six representative release categories. Atmospheric transport with airborne radio-
active material was simulated by MACCS code. The results show that acute red marrow
dose risk at the site boundary is 1. 96 X107 Sv/(reactor * year), which mainly results
from containment bypass release (BP). The early health effect risks are 107 '°-10" ¢ Sv/
(reactor * year), and the risks decrease obviously with the increase of distance from reac-
tor. Population whole-body effective dose risk is 6. 94 X 10~ * person ¢ Sv/(reactor *
year) , and the corresponding cancer fatality risk is quite low. The study result also indi-
cates that timely evacuation after the nuclear accident can reduce public dose risk significantly.
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Table 1 Acute red bone marrow dose risk at site boundary

25 RO/ (S« 4> ! i/ Sv R MK/ (Sv o (HE < 4F) 1)y SR KR M 43 1/ %6
CF1 1.89X 1010 3.42X10° 6. 4610710 0.33
CFE 7.47X107° 8. 89X 10° 6.64X108 33. 87
IC 2.21X10°7 9.62X10 * 2.13X10 10 0.11
BP 1.05X10°8 1.19X 10! 1.25X10°7 63.73
CI 1.33X1079 2. 88X 10° 3.83X107° 1.95
CFL 3.45X 10713 2.45X1072 8. 45X 10718 0. 00
Bt 1.96 X107 100. 00
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Table 2 Population whole-body effective dose risk in 80 km

A ORROEUR/ O« 41 BEAGRIH/CN - S BEAGRIE KUK/ (A » Sy e G« 4R 1) AR RS /9 /2 HE/ 6

CFI 1.89X 10710 3.11 X101 5.88X10°¢ 0. 85
CFE 7.47X1079 1.54 X 10 1.15X10 16.57
IC 2.21X10°7 1.16 10! 2.56X1076 0.37
BP 1.05X 108 5. 08X 104 5.33X 1074 76. 82
CI 1.33X107° 2. 82X 10" 3. 75X 1077 5. 40
CFL 3.45X 1071 9. 63X 102 3.32X 10710 0. 00
it 6.94X10* 100. 00
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Fig. 1 Average individual risk of health effect
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Fig. 2 CCDF curves for risk-whole-body dose and risk-acute red bone marrow dose
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Table 4 Relative contribution of various nuclide groups to whole-body effective dose

AR LR/ %
3
P PEAAR il 4 )8 il 28 | i H 4 e LIS i 4 LE)
CF1 3.01 1. 68 0. 28 0. 06 4.41 15. 97 73.17 0.58 0. 85
CFE 4. 60 45.77 7. 64 0. 29 1. 14 39.16 0. 96 0.02 0. 44
1C 0.58 7.32 2.33 0. 30 4. 69 53. 36 29. 15 0.19 2.09
BP 0. 26 45.75 9.94 0. 82 0. 36 41. 88 0. 64 0.02 0. 32
CI 0.28 15.01 1.92 0.28 4.04 73.92 2.31 0. 04 2. 20
CFL 0. 49 3.78 0. 86 0.13 2.73 25.50 65. 25 0.41 0. 85
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