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Investigation of Possibility for Fuel Failure Detection by Analysis
of Radionuclide in Primary Coolant of HANARO
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Abstract

During the normal operation of HANARO, the radionuclide in the primary
coolant are analysed, and the possibility for fuel failure detection by the
analyses is investigated. The analysis of radionuclide is performed by using
the HPGe gamma-ray detection system, and most nuclide which represent the
peaks are confirmed by using the gamma-ray spectrums measured for 30
minutes, 2 and 17 hours. Also, the analyses for the radionuclide of coolant

for 6 months are compared with the measurements of delayed neutron in the



primary cooling circuit, and the result of analyses is similar to the variation
of the measurements of the delayed neutron. So the nuclide and gamma-ray
peaks which can detect the fuel failure are determined, and the nuclide are
Xe-138(434 keV), 1-134(846 keV) and Cs-138(1435 keV). Therefore, the
possibility for fuel failure detection by using the analysis of radionuclide in

primary coolant is verified.
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11 Na-24 | 14.959h 1369 100 47 Ag—110m 249.79d | 657.76 94
2754 99.944 884.68 722

12 Mg—27 9.458m 843.76 71.8 937.49 3413
1014.44 28 1384.3 24.12

13 Al-28 | 2.2414m | 1778.85 100 763.9 22.14
18 Ar-41 |109.34m 1294 99.1 706.68 16.33
19 K-40 1.277e9y 1461 10.67 1505.04 12.95
24 Cr-51 27.702d 4.95 13.1 677.62 10.28
320.08 10.08 52 Te-133 12.5m 312.07 62.4

25 Mn-56 2.578h 846.75 98.9 407.63 271
1810.72 27.2 1333.21 10.7

2113.05 14.3 Te-133m| 55.4m 912.67 55

36 Kr-85m 4.48h 304.87 14 647.51 194
Kr-87 76.3m 402.59 50 863.96 15.6

Kr-88 2.84h 239211 34.6 914.77 109

196.3 26 53 1-131 8.021d 364.49 81.7

2195.84 13.2 1-132 137.7m 667.72 98.7

834.83 13 772.6 75.6

1529.77 10.9 954.55 17.6

37 Rb-88 17.78m 1836 214 522.65 16
898.03 14 630.19 13.3

Rb-89 15.15m | 1031.92 58 1-133 20.8h 529.87 87
1248.14 43 1-134 52.5m 847.03 954

2195.92 13.3 884.09 64.9

657.77 10 1072.55 149

38 Sr-91 9.63h 1024.3 33.4 595.36 111
749.8 23.6 621.79 10.6

Sr-92 2.71h 1383.93 90 1-135 6.57h 1260.41 28.9

Sr-93 7.423m | 590.24 67 1131.51 22.74

875.73 241 54 Xe-133m| 52.56h 29.78 29.8

888.13 21.8 29.46 16.1

710.31 21.8 33.6 10.6

168.5 18.2 233.2 10

39 Y-91m | 49.71m 555.57 94.9 Xe-135 9.14h 249.79 90.1
Y-92 3.54h 934.47 13.9 Xe-135m| 15.29m | 526.56 80.5

40 7Z1r-95 64.02d 756.73 54.46 Xe-137 | 3.818m | 455.49 31.2
724.2 4417 Xe-138 | 14.08m | 258.41 315

Z1r-97 16.9h 743.36 93.06 43456 20.3

41 Nb-95 | 34.975d | 765.81 99.81 1768.26 16.7
Nb-97 72.1m 657.94 98.23 2015.82 12.3

42 Mo-99 65.94h 739.5 12.13 55 Cs-138 | 33.41m | 1435.86 76.3
43 Tc-99m 6.01h 140.51 89.06 462.8 30.7
Tc-101 | 14.22m | 306.83 88 1009.78 29.8

44 Ru-103 | 39.26d 497.08 91 2218 15.2




2 HS sH = H}Z}+ mlL:lxI 7E|-EHH| (=] H &S sH = H}Z} 0‘"'—:le ,E!-EHHI
e e e B o e e R RCRV R e
547 10.76 Ce-143 | 33.039h | 293.27 428

56 Ba-139 | 83.06m | 165.86 24 36.03 323
Ba-140 | 12.752d | 537.26 24.39 35.55 17.7

4.65 15 40.7 12.2

29.97 141 57.36 11.7

Ba-141 | 18.27m | 190.33 46 74 W-187 23.72h 685.73 27.3

304.19 254 479.55 21.8

276.95 23.4 61.14 125

343.67 14.4 72 111

57 La-140 | 40.274h | 1596.21 954 93 Np-239 56.556h 14.3 63
487.02 45.5 106.12 27.2

815.77 23.28 103.76 225

328.76 20.3 277.6 14.38

La-142 91.1m 641.28 474 99.55 14

2397.8 13.3 22818 10.76

2542.7 10 117 10.6

58 Ce-141 | 32.501d | 145.44 48.2
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