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Fig. 1. Nuclear fission products and its decay
chains.
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Table 1. Nuclear data used in the calculation
Independent
Isotope Half-life(s) fractional yield Daughter Branching ratio
(%)
#15h 1.380%10° 1.59%x10° 131 em 0. 150
BTe 0. 850
131Tem 1.080x10° 1.90x 107 ] 0.800
131 Te 0.200
11 Te 1. 500X 10° 1.19x107? 18] 1. 000
1] 6. 947 X 10° 4.15%1072 181X gm 0. 008
131¥e 0.992
1328h 1.440x 10 2.08x10° 1s3Tgm 0.720
133T'e 0.280
138 em 3.324X10% 2.88x10° te3] 0.870
185Te 0.230
15 Te 7.470x 10 1.32x10° 1s3] 1. 000
193] 7.488%10* 1.65x107! 135X em 0.024
133X e 0.976
Table 2. Failed fuel evaluation for cycle 3 of Kori Unit }
Number Measured Activity(uCi/g) Number of Tramp Uranium

121 13 7 Failed Fuel (kg)

1 0.22 0.48 10.21 0. 66

2 0.27 0.70 11.84 1.05

3 0.22 0.60 9.39 0.92

4 0.23 0.72 9.31 1.17

5 0.30 0.90 12.36 1.44

6 0.23 0. 87 8.50 1.49

7 0.24 0.93 8.75 1. 60

8 0.24 0.95 8.64 1.64

9 0.27 1.01 10.21 1.72

10 0.25 1.13 8.24 2.01

1t 0.27 1.30 8.47 2.34

12 0.29 1.28 9.73 2.27

13 0.30 1.41 9.48 2.53

14 0.31 1.41 10.29 2.51

15 0.28 1.34 8.89 2.41

16 0.27 1.37 8.27 2.49

17 0.27 1.24 8.91 2.21

18 0.27 1.30 8.47 2. 34

19 0.27 1.31 8.41 2.37

20 0.28 1.43 8.34 2.61

Average Value 9.34+1.13 1.89+0.59
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Table 8. Failed fuel evaluation for cycle 6 of Kori Unit 1

Measured Activity(uCi/g)

Number Number of Tramp Uranium
w1 ] 155 | Failed Fuel (kg)

1 2.549x 1072 2.309x 107! 0. 215 0.454

2 3.778Xx107? 3.408X107* 0. 325 0. 669

3 3.935%x1072 3.489x107! 0.371 0. 684

4 2.389x10°2 2,197 x107! 0.183 0.432

5 3.857X1072 3.726X107! 0.198 0.736

6 3.904x 1072 3.855x 107! 0.155 0.763

7 4,759%1072 4,380%x107! 0.362 0.862

8 8.792X1072 3.415x107! 0.329 0.670

9 3.921x1072 3.366X107! 0. 430 0. 658

10 4.530x107? 4.114x107 0.375 0. 809
Average Value 0.294:0. 092 0.6744-0.131
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Measurement and Analyses of Radiation

Assessment of Defected Fuel by Analysis of Reactor Coolant Activities

Jae-Choon Yang, Hi-Peel Oh, Jae-Shik Jun, Ho-Yon Lee, Heon-Jin Oh
Department of Physics, Chungnam National University

Moon-Kyu Chung
Korea Advanced Energy Research Institute and

Hae-Yong Park
Korea Institute of Technology

= Abstract=

An improved mothod of assessing fuel status by analyzsis of the fission product
in the reactor coolant system is proposed. The release mechanism of specific fission
products is established for determination of the coefficients in the equations which
relate the radioactivities with the amount of defected fuel. Knock-out and migration
models are employed in the formulation of the release mechanism. The influence
of the tramp uranium is quantified.

Sample calculations were made for KNU 1 reactor system using the [-131 and 1-133
concentrations in the primary coolant. The estimated number of defected fuel pinsin
the third and sixth cycles appeared to be 9. 34+1.13 and 0. 29474-0. 092, respectively.



