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Table 1 Approximate power history of MSRE fuel salt?.

AT 1L ] AR [E] F T KPR
Period ending Time elapsed / day Average power / MW Cumulative burn up / MWhr
1966-04-11 0 0 0
1966-10-13 185 1.76 7823
1966-11-17 220 4.51 11611
1966-12-14 247 0 11611
1967-01-14 278 7.81 17 420
1967-01-28 292 0 17 420
1967-05-08 392 7.49 35385
1967-06-22 437 0 35385
1967-09-18 494 6.56 44362
1967-10-21 528 0 44362
1968-03-25 714 6.10 71580
1968-09-29 871 0 71580
1969-01-14 1009 0 71 580
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Table 2 Specific activity and nuclear heat release of fission products of MSRE fuel salt.

[F % 1 Calculation I HH 11 Calculation II
Nuclides e TBqg ! S A/ watts HiEFE /TBag ! S H |/ watts
Specific activity Decay heat Specific activity Decay heat
1%Rh 1.322x10° 7.670x10" 1.322x10° 7.666x10"
137mpa 1.991x107 3.580x10" 1.990x107 2.840x10"
1T 7.754x10° 2.734x107* 7.751x10° 2.736x107*
405 2.058x10* 6.764x107* 2.058x10* 6.707x10°*
Py 2.011x10* 5.234x10" 2.010x10* 5.078x10"
%MD 1.410x10* 2.166x10°" 1.410x10* 2.167x10 "
B2Te 1.124x10* 2.464x10% 1.124x10* 2.466x10°%
1273h 9.884x10° 4.381x107% 9.884x10° 4.381x107%
3Xe 6.930x10° 5.155x10°" 6.932x10° 9.212x107'¢
148pm 6.082x10° 5.481x107° 6.082x10° 5.470x107
MAg 5.845x10° 3.569x107"2 5.845x10° 3.562x107"2
B 4.589x10° 4761x10°° 4.589x10° 4.763x10°°
Bimye 3.100x10° 1.710x10°77 3.100x10° 1.163x1077
149Ba 2.708x10° 1.023x107* 2.708x10° 1.014x10™
BeCs 2.700x10° 2.266x107° 2.701x10° 9.639x1077
9Sr 1.074x10° 1.413x10" 1.074x10° 1.172x10"
oty 9.076x10? 3.128x10" 9.078x107 3.112x10"
S7r 7.946x107 6.561x10" 7.948x107 6.566x10"
Bcs 4.790x10" 5.519x10° 4.790x10" 8.525x1072
BKr 1.452x10' 1.782x10° 1.453%10" 6.642x107°
3¢ 5.224x10° 1.098x10' 5.223x10° 1.065x10"
B7Cs 3.220x10° 1.072x10" 3.220x10° 8.510x10°
8Ky 7.670x10°* 1.422x10° 7.671x10°* 6.993x10"*
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Source terms calculation for the MSRE with on-line removing radioactive gases

ZHANG Zhihong'? XIA Xiaobin' ZHU Xingwang' CAI Jun'
1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)
2(University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Background: Molten salt reactor (MSR), a candidate of the Generation I'V reactors, has the advantages of
inherent safety, on-line refueling and good neutron economy. Neutrons absorption of the poisons such as **Xe and
8Kr would affect the reactivity of the reactor. As a result, on-line processing is required to remove gases when the
reactor is run. Most of the computation codes that are available for calculation of the source terms have not taken
liquid fuel flow and online reprocessing into account. Purpose: This paper attempts to analyze the impacts of on-line
removing radioactive gases on the source terms and provide reliable source terms for the radiation protection of MSR.
Methods: Source terms of the Molten Salt Reactor Experiment (MSRE), - originally developed at the Oak Ridge
National Laboratory (ORNL) of USA, with/without on-line processing are calculated by using self-developed code
PostTRITON and the TRITON module of the SCALES.1 package. Results: The productions of the radioactivity of
fission products and tritium were calculated for MSRE, and compared with the data given by ORNL. The results were
consistent within the error of £8%. Conclusion: The calculation method of the source terms for the MSRE with
on-line removing radioactive gases is feasible and reliable to provide important data for the radiation protection of
MSRs.

Key words SCALES.1, Molten Salt Reactor Experiment (MSRE), Source terms, Online processing
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