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Study on Irradiation Effect for Value of Ag-In-Cd Control Rods

Zhang Lidong, Zhao Jun
China Nuclear Power Technology Research Institute Co., Ltd., Shenzhen, Guangdong, 518026, China

Abstract: In order to study the main neutron absorber nuclides of the Ag-In-Cd control rods in
the reactor and its effect on the control rod value, Monte Carlo method is used to simulate the
burnup of the main nuclides in Ag-In-Cd control rods during the reactor operation, and the neutron
flux in the control rod and the macroscopic cross-section are analyzed, to investigate the value of
the control rods before and after irradiation. The results show that the nuclide '>Cd in control rods
decreases sharply with the increasing of the irradiation time, while '”’Ag, ' Ag and '"°In decrease
slowly; the macroscopic cross-section of the control rods decreases, while the macroscopic
cross-section of '”’Ag, ' Ag and '"°In increase; the neutron flux in the control rods increases, hence
the neutron absorber rates in the Ag-In-Cd equal to that in the no-irradiation control rods.
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Tab. 1 Initial Nuclide Mass Fraction and Isotopes
Mass Content in Ag-In-Cd
1% Jem?

Ag 41.440 3.39x107

YAg 38.560 8.10x107

Bn 0.645 6.85x10

n 14.355 6.85x107

1%Cd 0.060 2.32x10°

1%cd 0.045 1.67x107

0cd 0.620 4.03x10™

Med 0.640 7.05%x10™

2cd 1.205 3.26x10™

Bed 0.615 1.19x10™

ed 1.445 3.15x10™

6cd 0.370 1.60x107°

100 3.00x10™
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ket
2 1200 d ketr
2 1200 d 10 1.19768+0.00009
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Tab.2 Remained Isotopes in Ag-In-Cd Alloy after Irradiation
1 2 3 4 5 6 7 8 9 10
"Ag 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.8 99.7
'“Ag 99.9 99.9 99.9 99.9 99.9 99.8 99.8 99.8 99.6 99.3
"1 99.4 99.4 99.4 99.4 99.3 99.3 99.1 98.9 98.4 96.9
ed 101.5 101.5 101.7 101.9 102.4 103.4 105.3 109.1 116.2 128.1
2cq 100.1 100.1 100.1 100.1 100.1 100.1 100.1 100.1 100.1 100.1
B 99.6 99.6 99.6 99.6 99.6 99.6 99.5 99.5 99.5 99.4
cd 100.0 100.0 98.7 98.7 98.6 98.6 98.6 98.6 98.5 98.4
'3¢cd 96.4 96.4 96.0 95.4 943 92.0 87.4 78.6 61.8 33.7
1°cq 108.0 108.1 108.3 108.6 109.0 109.9 111.5 114.5 120.7 142.1
ocd 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
'%cd 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9
1%8cq 166.3 166.7 167.5 168.6 171.1 175.9 184.3 199.7 232.1 3245
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Tab. 3 Nuclide Macroscopic Effective Cross-Section of
One Group in Ag-In-Cd Control Rods before and
after Irradiation

Jem? fem? /
Ag 345107 5.08>107 1.4970
B (I 6.9><107 1.02><10™" 1.4873
1%¢cq 23%10” 235107 1.0138
1%cq 1.7<107° 1.70<107 1.0182
1ocq 4.0>=<10™ 47010 1.1661
Med 7.1><10™ 8.54>10™ 1.2119
2cq 3.3%<10™ 342107 1.0473
3cq 1.2><10™ 4.59><10™ 0.0038
4cd 3.2%10™ 27210 0.8627
ecd 1.6><107° 1.56><107 0.9756
19Ag 8.1>107 1.20><10™ 1.4807
3.04><107! 27510 1.1067
113
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Tab. 4 Nuclide Macroscopic Effective Cross-Section
of Two Groups in Ag-In-Cd Alloy before and
after Irradiation

/
<0.625 eV >0.625 eV
Ag 2.77 0.96 1.53
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