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Accident Source Term Analysis in China Advanced Research Reactor

HUAN G Dong-xing, PU Sheng-di , L1 Ji-gen
(China I nstitute of Atomic Energy, P.O.Box 275-120, Beijing 102413, China)

Abstract : The mathematics model in which radioactive nuclides are released from
nuclear fuel to the environment during accident conditions in China Advanced Research
Reactor (CARR) is eatablished. The source terms in the following accidents are anar
lyzed , including small loss of coolant accident , heat exchanger plate break , heavy water
loop break , fuel handling accident , coolant channel blocking accident , and three fuel
assemblies meltdown. The quantities of radioactive nuclides released to the environment
through different paths during accidents are given to prevent undue radiological hazard
to the public during accident conditions.
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Table 1 Radioactivity of main nuclides in core
(h) A/Bqg
0 2 8 24 72 168
3H 1.603 x 10%2 1.603 x 10%2 1.602 x 102 1.602 x 10%2 1.602 x 102 1.601 x 10%2
8 Krm 9.109 x 10 4.323 x 1015 4.621 x 101 5.280 x 1012 2.026 x 10* 5.884x10 12
85 Kr 5.202 x 108 5.202 x 10%3 5.202 x 108 5.201 x 10%3 5.199 x 10%3 5.196 x 108
8 Krm 2.130 x 10% 1.563 x 106 6.177 x 10 9.648 x 10 3.093 x 10t 1.096 x 10°
87 Kr 4,281 x 106 1.439 x 106 5.470 x 104 7.902 x 101 0.3889 0.0
8 Kr 6.057 x 10% 3.730 x 10%6 8.714 x 101 4,755 x 10 1.599 x 10° 0.1257
89 Kr 7.655 x 1016 2.834 %105 0.0 0.0 0.0 0.0
131 5.321 x 10% 5.282 x 106 5.170 x 10% 4,951 x 106 4,107 x 10%6 2.908 x 106
132 7.874 x10% 4,287 x 106 6.917 x 10 5.339 x 1013 2.455 x 107 5.188x 10" 8
133 1.174 x 10 1.099 x 10% 9.013 x 10% 5.315 x 10% 1.090 x 10 4,585 x 101
134 1.320 x 10% 2.764 x 10% 2.538 x 10* 9.385 x 108 4.743x10" 8 0.0
135) 1.094 x 107 8.896 x 10'6 4.782 x 10% 9.136 x 10%5 6.369 x 1013 3.096 x 10°
BLxem 5.550 x 10 5.523 x 10 5.443 x 101 5.287 x 10™ 4.660 x 1014 3.692 x 101
138 xem 1.140 x 107 1.128 x 107 1.091 x 107 1.022 x 10Y 7.694 x 1016 4.556 x 106
1383 %M 3.298 x 1015 3.212 x 10 2.968 x 105 2.534 x 10 1.277 x 108 3.601 x 10
135 %M 4,803 x 101 4,129 x 10 2.623 x10% 1.059 x 10% 2.079 x 103 1.467 x 10%°
135 %M 2.026 x 10% 9.794 x 10%3 1.107 x 107 1.414x10°7 0.0 0.0
187 xem 1.039 x 10%7 3.846 x 107 0.0 0.0 0.0 0.0
138 % @M 1.070 x 10%7 8.028 x 101 3.388 x 108 6.031%x10° 5 0.0 0.0
89gr 4,321 x10% 4,316 x 106 4.301 x 10% 4,262 x 10 4.146 x 106 3.925x 10%
0gr 3.395 x 10" 3.395 x 1014 3.395 x 10 3.395 x 10 3.394 x 10 3.393 x 10
103Ry 3.533 x10% 3.528 x 1016 3.513 x 10% 3.472 x10% 3.351 x 106 3.123 x 10
16RY 8.794 x 10 8.792 x 10 8.788 x 10 8.777 x 10 8.744 x 10 8.679 x 10
¥7Cs 3.590 x 10 3.590 x 10 3.590 x 10 3.589 x 10 3.589 x 10*4 3.588 x 10
2.5 2
Table 2 Results of heat exchanger
plate break accident analysis
/ (Bg- cm~3) /Bqg
181 0.4112 3.887 x 10*
RELAP5 182 36.01 3.403 x 108
52 5 kg/ s 20 min 133) 7.970 7.530 x 10°
134 105.5 9.970 x 108
. 135 6
30 min , I 21.26 2.009 x 10
, , 18Ry 0.094 69 894.7
16 Ry 1.695x10°3 16.02
89gr 0.105 2 994.0
1) , 0g 5.992 x 10" 4 5.663
; ¥Cs 4.667 x 10" * 4.41
2) (171.4) (1.618 x 107)
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Table 3 Radicactive concentration in hall
/(Bg- m-3)
2h 8 h 1d 3d 30d
( ) 1.846 x 10° 1.251x10° 9.806 x 108 7.036 x 108 1.378 x 107
( ) 4,528 x 10° 3.022 x 10° 2.121x10° 1.388 x 10° 1.426 x 108
9.127 x 10° 6.183 x 10° 4. 847 x 10° 3.477 x10° 6.810 x 107
4,544 x 101 3.073 x 101 2.406 x 10 1.722 x 101 2.592 x 10°
3 1.363 x 10%2 9.218 x 101 7.218 x 10 5.166 x 101 7.776 x 10°

4
Table 4 Radicactivity of radicactive nuclidesreleased from hall to environment

Al Bq

0 2h 2 8h 8h 1d 1 3d 3 30d

« ) 1.149x10%  2.112x10%  4.133x10%  9.552x10™  2.581x 10  (4.275x10%2)
( ) 2.673x101  5.151x10%  9.463x10"  1.935x102  7.194x102  (1.086 x 10%3)
5.680 x 10 1.044x10%2  2.043x102  4.721x102  1.275x103  (2.113x10%)

2.830x10®  5.194x108  1.014x10%  2.341x10“  6.195x10“  (1.035x 10%5)

3 8.490 x 1013 1.558 x 10% 3.043 x10% 7.023 x 10* 1.859 x 10%° (3.106 x 10%)

[1] RCGP 900 MWe
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