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Reliability Evaluation of NDT Burnup Measuring System Based on

Chemical Analysis of Spent Nuclear Fuels

150

1 J14 )

, 4.8 %

Abstract

Burnup of spent nuclear fuel assembly J14 discharged from Kori-1 Nuclear Power
Plant was determined by using Nondestructive Gamma-ray spectrometry combined with
computer code calculation, and was compared and evaluated with the chemically
determined burnup values in order to verify the precision of NDT method. As a result,
nondestructively determined burnup values appeared to be agreed within 4.8 % error

bound when the destructive chemical burnup value is referenced.
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Fuel Type Enrichment Irradiation Cycle Discharge Discharge
Reactor (Position) Burnup
14x14 PWR  3.1968 wt%  Kori-1 7(E9), 8(J5), 37,840 20 Jan.1989

9(H11) MWd/tU
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Coefficient of
Sum of Squares Square Mean Determination(rz)
Regression SSR = 0.035106 MSR = 0.035106
Residual SSE = 0.000626 MSE = 0.000313 0.98248
Total SST = 0.035732
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3.J14-E11-4 7
Measurements  Eul54/Cs137 Ratio Error Burnup (GWd/tU)
1 7.82E-3 3.2E-4 34.9
2 7.89E-3 6.2E-4 35.6
3 7.70E-3 2.9E-4 34.2
4 7.71E-3 3.5E-4 36.3
5 7.98E-3 3.9E-4 34.2
6 7.65E-3 3.9E-4 34.2
7 7.70E-3 49E-4 34.9
Mean 7.80E-3 34.9
Standard Error 1.12E-4
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Isotope Ratio = A+ B, (Burnup) + B, (Burnup)? (6)
A = -9.69004x10™*
B, = 3.54089x10™*
B, = -2.94845x10™°
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Axial Isotope Ratio Burnup(GWwd/tU) Diff
Sample Position (Eu-154/Cs-137) NDT Chem. '
J14-E11-4 346 mm 7.78 107° + 1.4% 34.9 36.2 3.6 %
J14-E11-7 660 mm 8.28"107° + 1.4% 38.4 36.2 6.0 %

J14-E11-9 862 mm 8.10"107% + 1.4% 37.1 39.0 4.8 %
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