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Experiment and Analysis of Fission Product Activity
in Primary-Loop of 10 MW High-Temperature Gas-Cooled Reactor

CAO Yue, CAO Jian-zhu
(Institute of Nuclear and New Energy Technology, Tsinghua University , Beijing 100084, China)

Abstract: Based on the precise measurements of the activity and component of fission
products in the primary helium of 10 MW High-Temperature Gas-Cooled Reactor
(HTR-10), the feature of the fission product released from the fuel element was
analyzed, meanwhile, the failure fraction of the fuel particle or the U-contamination was
directly deduced, and the radiation safety of HTR-10 was proved. The activity of inert
gas nuclides in sample was experimentally measured. and the primary radioactivity was
deduced. In the experiment *"Kr, ¥Kr, *Kr, " Xe, ""Xe, """ Xe, "*Xe, *Rb, " (Cs
were detected and measured. Through the comparison between the experimental results
and the calculated ones, the U-contamination of graphite ball was obtained to be less
than 5.7 X107,
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Fig. 1 Scheme of experiment circuit
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Table 2 Activity measurement and nuclides identification
(e 78)
138 X e cv 0.746 343, 282, 187, 119, 114 0.770 15. 9 min
13mXe cP 0.767 319, 233, 214, 132, 115 0. 784 17.1 min
STKr c?» 0.569 2 895, 1609, 905, 518, 265 0.551 1.20 h
SSKr c» 0.774 5905, 4 545, 3 499, 2 705, 2 228 0.784 2.94 h
85mKr c» 0.852 8 425, 7 087, 5967, 5 209, 4 359 0. 848 4.34 h
135 Xe c?» 0.924 50 215, 46 464, 42 415, 39 222, 36 655 0.924 9.11 h
133X e (O 1. 000 2 254, 2 224, 2 165, 2 233, 2 315 1.007 —

:1) t=5 min,Az=6 min

2) t=60 min,Az=62 min
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/ / /
. (Bq+s L1 (Bq+ L1
— 1 1 1 ]
107 107 107" 10° 10' $mK 4.48 h 3.9 10° 2. 3% 10
fie &/ MeV
STKr 1. 27 min 1.2X10* 5.3X10!
2 S8 Kr 2.8 h 1.2X10* 5.4X10"
Fig. 2 Energy-efficiency curves 13 Xe 5 29 d 1 4% 10 5 7% 100
GMX—— Y X 3
135X 9.083 h 2.1X10" 4.2X10"
GEM— y ¢
135m Y e 15. 65 min 1.9X10* 2.1X10*
b
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Table 3  Activity of main inert gas nuclides 107° ,s
in primary-loop C=0,F=0
o , 5X
/(Ba+ LD /(Bq+L D 10°Y . . , C=0.F
#5mK 4. 67X 10? 3.93X 10 1xX107°; F=0,C 1X1077,
STKr 1. 08X 10° 1.22X10* a B C D
8Ky 1.27X10° 1.20X 10 5 ,
133X e 1.90% 10? 1.43X103 ( ®Xe )sa Bi. s ,
195 Xe 2.59X10° 2.10X10*
135m X e 3. 48X 102 1.91X 10" 5 a P
Table 5 a; and f5; of target inert gas nuclides
2.3 ai/s! Bi/s!
SSmKr 4.30X1012 3.37X10°18
~ 87 [~ —11 —13
FRESCO?2 HTR-10 "Kr 1.53X10 3.40X10
S8 Kr 6.88X10 12 3.38X10 18
b
153 Xe 1.53X10 18 2.42X10°18
—5 2] o, 35 —12 —13
5% 10 5[2 ; 860 °C ( 135 Xe 2.10X10°! 3.29X10
13m X e 7.54X10 1 3.38X10 13

) 6.3X10 7B
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Table 6 «; and f; of metal nuclides

3)

ai/s ! ﬂl/s—l
B7Cs 3.392X10 1 L 047X 101
131 Cs 3.383 X101 910X 101
89 Sr 7.123X10° 17 4.488X10 16
90Sr 3.856 X107 L 4291016
88 Rb 6.104 1016 . 690X 1017
1O0m Ao 1.116 X103 L 726 X101
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