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MCNP/4B
[10] F4 ~
FM4
[11]
1
2
ORIGEN2 b _
Table 1 Technical Parameters of Xi’an Pulsed Reactor
in Normal Mode
2.2 /MW 2.0
Jem2g7! 4.82x10"3
25U 1% 19.75
25U /g 57.1
4 238y /g 232.01
25U /kg 6.05
_ 1000
Kr Xe 1
2 400
400
2  ORIGEN2 MCNP
Table 2 Cross Sections for PWR Packed in ORIGEN2 and Revised Data for Xi’an Pulsed Reactor Computed by MCNP
(ny) /b (n,2n) /b (n,f) /b
25y 9.266 16.59 3.230x1073 3.712x107 41.07 86.74
2oy 7.541 8.738 2.644x107 2.637x1073 0.1975 0.3104
270 44.24 73.69 0 7.469x107 0.2317 0.7214
28U 0.09021 2.484 5.525%x107 4.648%1073 0.1004 0.09938
29U 3.723 6.901 2.191x1072 2.049x1072 1.538 8.442
240y 0.5447 4.926 1.131x1072 1.066x1072 7.290%x1072 7.595%1072
2Np 32.12 47.22 2.746x10™ 2.696x107 0.5244 0.4974
— — 7.877x107 7.733x1074 — —
20Np 11.34 17.67 0 1.176x1073 0.4261 0.5708
2.851 4.442 — — — _
29Pu 58.61 80.41 1.120x1073 1.982x1073 1.062x10? 1.626x10?
240py 1.04x10? 2.508%10? 4.478x10™ 7.878x107 0.584 0.583
241py 38.68 63.99 7.518%x107 6.674x107 1.181x10? 1.928%10?
242py 31.72 32.62 2.307x107 2.073x1073 0.4146 0.42
243pu 13.6 18.62 1.661x1072 1.646x1072 27.98 38.37
wiam 2.487 2.737 2.074x10™ 2.562x107 0.3959 0.4595
47.26 52 — — — —

1b=10"%m?
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Table 3  Fission Product Inventory of Xi’an Pulsed Reactor in Four Operation Ways
/Bq
5 2 4 2 3 2
$ImK 109.8 min 3.25x10'* 3.25x10'4 3.30x10™* 3.25x10'4
8SmK 4.48 h 7.65x10'4 7.65x10' 7.78x10'* 7.65x10'
8SKr 10.73 a 6.64x10'2 6.59x10'2 5.45x10'? 6.56x10'2
STKr 76.4 min 1.55x10" 1.55x10"3 1.57x10% 1.55x10"3
SRy 2.84h 2.18x10'5 2.18x10'5 222x1015 2.18x10'5
8Kr 184 s 2.77x10'5 2.77x10"3 2.82x10% 2.77x10"3
Bimye 11.8d 1.96x10'3 1.41x1013 133x1013 1.18x1013
133m¥Xe 54.25h 1.20x10'4 9.96x10"3 9.29x10" 8.04x10"3
133Xe 5.29d 4.10x10'5 3.13x1015 2.94x10'5 2.57x10'5
135m¥e 15.6 min 6.95x10' 6.95x10'4 7.05x10' 6.95x10'4
135Xe 9.1h 2.56x10'5 2.56x10'5 2.60x10'5 2.56x10'5
37Xe 3.83 min 3.64x10" 3.64x10"3 3.69x10% 3.64x10"3
138Xe 14.1 min 3.78x10" 3.78x10"° 3.84x10% 3.78x10"3
1y 8.04d 1.76x10'5 1.36x10'5 1.28x1015 1.14x10'5
1321 142.8 min 2.63x10'3 2.24x10"3 2.14x10% 1.92x10"3
133] 203 h 4.10x10"5 4.01x10"3 3.99x10" 3.76x10'
1341 52.6 min 4.62x1015 4.62x1015 4.69x1015 4.62x1015
1351 6.61h 3.81x10'S 3.82¢10'5 3.87x10'S 3.82x1015
136] 829 1.86x10'3 1.86x10'3 1.89x10' 1.86x10'3
— 4.13x10'¢ 3.94x10'° 3.95x10' 3.80x10'°
4
Table 4 Released Fission-Product Quantities of Different Time Intervals
/B
1 /Bq
0~1 min 1~5 min 5~60 min 1~5h

$ImKr 1.50x10'° 2.02x10'° 3.27x10° 5.54x1073 3.85x10'°
8SmK ¢ 3.53x10'° 4.81x10'0 7.91x10° 1.65x1072 9.13x1010
8Kr 3.07x108 4.20x108 7.00x107 1.68x107 7.97x108
8Kr 7.11x10'° 9.56x10'° 1.53x10'° 2.22x107 1.82x10"
88Kr 1.01x10" 1.37x10" 2.24x10'° 4.28x107? 2.60x10"
8Kr 1.16x10" 1.05%x10" 6.43x10° 6.15x1078 2.27x10"
Blmye 9.05x108 1.24x10° 2.06x108 4.93x10* 2.35x10°
133m¥ e 5.55%10° 7.59x10° 1.26x10° 2.99x1073 1.44x1010
133Xe 1.89x10" 2.59x10"! 4.32x10'° 1.03x107! 4.92x10"
135m¥ e 3.15x10' 3.96x10'° 5.38x10° 1.12x1073 7.65%10'°
135Xe 1.18x10" 1.61x10" 2.68x10'° 5.98x1072 3.07x10"
137Xe 1.55x10" 1.52x10" 1.13x10'° 1.29x10°¢ 3.18x10"
138Xe 1.71x10" 2.13x10" 2.83x10'° 4.54x1073 4.12x10"
B3I 8.15x10'0 1.11x10" 1.86x10'° 4.44x1072 2.12x10"
1321 1.21x10" 1.64x10" 2.68x10'° 4.91x107? 3.12x10"
1331 1.89x10" 2.59x10" 4.30x10'° 1.01x107! 4.91x10"
134 2.12x10" 2.83x10" 4.44x10'° 5.16x1072 5.40x10"!
135 1.76x10"! 2.40x10" 3.97x10'° 8.65%1072 4.56x10"
1361 6.89x10'° 4.01x10'° 7.85x108 1.96x1071 1.10x10"
1.86x10'2 2.34x10"2 3.45x10" 5.91x107! 4.54x10"2
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Source Term of Xi'an Pulsed Reactor in Extreme Severe Accident

Yang Ning, Tang Xiuhuan, Zhang Wenshou, Yuan Jianxin

Northwest Institute of Nuclear Technology, Xi’an, 710024, China

Abstract  Inventories of radioactivity in Xi’an Pulsed Reactor (XAPR) are calculated, with the

assumption that XAPR is continuously or intermittently operated at full power of 2MW until the fuel rods
archive the design burnup. With a conservative releasing model, the biggest inventory 4.13x10'® Bq was
selected to evaluate the source term of XAPR in an extreme severe accident, in which all fuel rods are
supposed to be ruptured. The result shows that up to 41.0% of radioactive fission products is released in 1
minute, the release lasts for about 5 minutes, and the total radioactivity released to environment is 4.54x10"?
Bq.

Key words Extreme severe accident, ORIGEN2, Source term, Radioactivity
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