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Fig.2 Macroscopic neutron absorption cross section of
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Table 2 Four factors and k,, as a function of the mole content of °Li of 2LiF-BeF,.

SLi/mol % &/K p/K f/K k/K
880 980 880 980 980 880 980 880 980

0.003 1.1663 1.1678 0.66977 0.66814 2.0304 20298 093006 093139 14752 14751
0.005 1.1682 1.1696 0.66895 0.66730 2.0304 2.0297 092069 0.92225 14608 1.4609
0.007 1.1700 1.1713  0.66809 0.66660 2.0303 2.0297 091153 091329 14467 14474
0.010 1.1728 1.1741 0.66696 0.66535 2.0303 2.0297 089809 0.90017 14263 1.4272
0.015 1.1773  1.1785 0.66499 0.66354 2.0302 2.0296 087659 0.87916 13933 13953
0.020 1.1819 1.1831 0.66310 0.66179 2.0301 20295 085614 085914 13621 13651
0.026 1.1874 1.1885 0.66074 0.65950 2.0300 2.0294 083287 083630 13265 1.3302
0.030 11912 1.1921 0.65923 0.65790 2.0299 20293 081806 0.82178 13040 13079
0.040 12004 12013 0.65556 0.65416 2.0297 20291 078332 0.78762 12512 12559
0.050 12098 12104 0.65160 0.65037 2.0296 2.0290 0.75146 0.75627 12023 12080
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Table 3 Four factors as a function of temperature.

%Li / mol % Ae Ap An Af

R IR R R R BN TR R R I B

Total effect Cross-section Total effect Cross-section Total effect Cross-section Total effect Cross-section

effect effect effect effect

0.003 0.001 4 0.000 5 -0.001 6  —0.0003 -0.0006  —0.000 6 0.001 3 0.000 1
0.005 0.001 4 0.000 4 -0.001 6  —0.000 2 -0.0006  —0.000 6 0.001 6 0.000 1
0.007 0.001 3 0.000 4 —0.001 5 —0.000 2 —0.000 6 —0.000 6 0.001 8 0.000 1
0.010 0.001 3 0.000 4 —0.001 6 —0.000 4 —0.000 6 —0.000 6 0.002 1 0.000 2
0.015 0.001 2 0.000 5 —0.0015  -0.0002 -0.0006  —0.000 6 0.002 6 0.000 2
0.020 0.001 2 0.000 5 —0.0013  —0.0003 —0.0006  —0.000 6 0.003 0 0.000 3
0.026 0.001 0 0.000 5 -0.0012  —0.000 2 —0.0006  —0.000 6 0.003 4 0.000 3
0.030 0.000 9 0.000 4 -0.0013  —0.0003 -0.0006  —0.000 6 0.003 7 0.000 3
0.040 0.000 9 0.000 5 —0.001 4 —0.000 3 —0.000 6 —0.000 6 0.004 3 0.000 4
0.050 0.000 6 0.000 5 —0.001 2 —0.000 2 —0.000 6 —0.000 6 0.004 8 0.000 4

R4 BEREIF

PREHES L h F IR ER B T (L AN pR R B B h F R TR R B R0

Table 4 Thermal absorption fraction of coolant and fuel and thermal fission of fuel as a function of temperature.

OLi/mol % AHIFIABUHHIIAN BRI AR OB PR G Bep IR B ARk,
Thermal absorbed fraction Thermal absorbed 1451k Total thermal absorbed
of coolant / % fraction of fuel / % Thermal fission fraction / %

fraction / %

0.003 —-0.13 0.13 —-0.11 —-0.16

0.005 —-0.16 0.16 —-0.10 —-0.16

0.007 —-0.18 0.18 —-0.09 -0.15

0.01 —-0.21 0.21 -0.09 -0.16

0.015 —-0.26 0.26 -0.09 -0.15

0.02 -0.30 0.30 —0.08 -0.13

0.026 —-0.35 0.34 -0.07 -0.12

0.03 —-0.38 0.37 -0.07 —-0.13

0.04 —0.44 0.43 —0.06 -0.14

0.05 —-0.49 0.48 —-0.04 -0.12

R5 A Ay Ap T Ae 3R E R R BN

Table 5 Coolant temperature reactivity coefficient as a function of Af, Ay, Ap and Ae.

®Li / mol %

-1
;TA;; /107 %kz/ 10° ACTAé /107 f TAk‘; /107 ar/ pemK
0.003 0.967 1 ~2.136 ~1.646 8.416 ~0.051 0
0.005 1.158 0 ~2.139 ~1.681 8.013 0.065 1
0.007 1.338 0 ~2.134 ~1.537 7.539 03418
0.01 1.628 0 ~2.084 ~1.687 7.473 0.480 4
0.015 2.103 0 -2.207 ~1.565 7.440 1.061 4
0.02 2.5710 —2.181 ~1.449 7.145 1.618 4
0.026 3.1100 ~2.240 ~1.415 6.578 2.1282
0.03 3.4870 2231 ~1.543 6.107 23312
0.04 43850 2272 ~1.704 5.690 3.0232
0.05 53140 ~2.309 -1.577 4293 3.9349
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Analysis of the coolant reactivity coefficients of FHRs with °Li contents of coolant

SUN Jianyou'” ZOU Yang'? YANRui' ZHU Guifeng' LI Guangchao'
CHEN Liang'® LI Dongcang® XU Hongjie'?
1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)
2(Key Laboratory of Nuclear Radiation and Nuclear Energy Technology, Chinese Academy of Sciences, Shanghai 201800, China)

3(School of Nuclear Science and Technology, Lanzhou University, Lanzhou 730000, China)

Abstract Background: The °Li in the coolant 2LiF-BeF, of Fluoride-Salt-Cooled High Temperature Reactors, one
type of generation IV, has a large microscopic thermal neutron absorption cross section. Purpose: The impact of °Li
concentration on the coolant temperature reactivity coefficient of Fluoride-Salt-Cooled High Temperature Reactors is
reached. Methods: The coolant temperature reactivity coefficient was performed for Fluoride-Salt-Cooled High
Temperature Reactors with different °Li molar compositions of 2LiF-BeF, as coolants by using the computer codes
KENO in SCALEG6 (Standardized Computer Analyses for Licensing Evaluation). Results: The neutron absorptive
capability of °Li in the coolant equals to that of "Li when the °Li mole content is 0.005%. The results are given that
the coolant temperature reactivity coefficient is changing from negative value to positive value with increasing of the
®Li molar compositions of 2LiF-BeF,. Conclusion: Based on the analysis of the four factor formula, it can be
concluded that the change of the thermal utilization coefficient mainly accounts for the increase of coolant
temperature coefficient of reactivity.

Key words Infinite bed, ®Li molar compositions, Macroscopic absorption cross section %, Four factors, Coolant
temperature reactivity coefficient
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