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Measurement of Exponential Decay Constant for PWR Spent Fuel
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ABSTRACT

Prior to exponential experiments to be performed with a PWR spent fuel in the
storage pool of post irradiation examination facility, Korea Atomic Energy Research
Institute, the neutron measurement sign characteristics are analyzed with oscilloscope
in order to find the optimum condition for measurement instruments. And also the
neutron counts for the spent fuel assembly discharged from Korl 1 unit were detected
with the exponential experiment facility. The exponential decay constants at the
meaurement points of 4 assemblies are determined using the application of the
Poisson regression method.
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Fig.1. Output Pulse of PreAmp

(Before Occurrence of event).

Fig.2. Output Pulse of PreAmp

(After Occurrence of Event).
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Table 1. Measurement of Count by Variation of
Shape Time
Shape Time (us) Channel Range | Total Count
9 1 ~ 4096 41
201 ~ 4096 8
3 1 ~ 4096 22
201 ~ 4096 3
6 1 ~ 4096 15
201 ~ 4096 4

Table 2. Analysis of Rising Time and Descending Time of Pulse

hape Time — 2 ps . 3 us . 6 us .

Rising Descending | . . . Descending | . . . Descending
Test No. . . Rising Time . Rising Time .

Time Time Time Time

1 21775 4.626 3.818 5.836 3.979 9.876

2 2.666 3.581 3.877 5611 7.968 10.89

3 2.7153 3.759 4.305 5.194 9.478 10.60

4 2.741 4.746 4.217 5.096 8.951 11.42

5 2.553 3.620 4.093 5.108 9.174 10.55

6 2774 3.639 4.160 5.645 8.384 11.88

7 2.532 3.626 4.359 5.356 8974 9.782

3 2.666 3.607 4.190 5431 8.254 9.796

9 2.614 3.919 4.806 5437 9.465 10.04

10 2.467 3.554 4.651 5.676 7.896 12.23

Average 2.654 3.868 4.248 5.439 8.752 10.71

Table 3. Exponential Decay Constant and Its

95 9% Confidence Limit for Four

Assemblies
D Exponential 95% Confidence Limits
Assembly ID POeStiet?(El(’)lr Decay Lower Upper Relative
Constant (y) Error(%)
E05 0.1350 0.1334 0.1366 1.15
Cl5 E10 0.1350 0.1334 0.1366 1.15
Jo5 0.1200 0.1184 0.1216 1.35
J10 0.1310 0.1296 0.1324 1.10
E05 0.1320 0.1307 0.1333 0.96
114 E10 0.1190 0.1178 0.1202 1.02
Jos 0.1230 0.1218 0.1242 0.99
J10 0.1250 0.1237 0.1263 1.02
C12 0.1250 0.1240 0.1260 0.83
a3 E05 0.1250 0.1238 0.1262 0.92
J10 0.1280 0.1266 0.1294 1.08
L03 0.1290 0.1277 0.1303 0.98
F06 0.1190 0.1179 0.1201 0.92
J44 Fl11 0.1200 0.1188 0.1212 0.96
K06 0.1220 0.1209 0.1231 0.90
K11 0.1230 0.1220 0.1240 0.80
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