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Neutron Multiplicity Effects in Nuclear Material Measurement by Neutron
Counting in DUPIC Process
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Abstract

In DUPIC process, nuclear materials of various form exist, and these materials have
different properties(density, composition, etc). The different properties could generate
unexpectedly some neutron multiplication derived from induced fission neutron when the
process materials are measured by coincidence neutron counter. By this neutron
multiplication, measurement errors could be generated. In this study, neutron multiplication
effects were evaluated in DUPIC process specimens by use of DSNC(DUPIC Safeguards
Neutron Counter), and then correction curve derived by neutron multiplication were
estimated. The correction curve obtained in this study could be useful for reducing
measurement errors of the DSNC in the future.
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. measurement single | double | single | decay double | relative
fuel type item name mass(g)
date rate rate | rate/g rate/g error(%)*
Oxidation powder
00-02-07 9.847 | 408.667 | 28.974 | 41.5017 2.9424 -4.7900
(Home-sample #1)
Oxidation powder
00-02-07 7.184 | 347.329 | 20.843 | 48.3476 2.9013 -6.2748
(Home-sample #1)
Oxidation powder
00-02-07 11.133 | 469.898 | 32.442 | 42.2077 2.9140 -5.8105
(Home-sample #1)
Oxidation powder
00-02-07 11.744 | 510.059 | 34.614 | 43.4315 2.9474 -4.6137
(Home-sample #1)
powder Oxidation powder
00-02-07 11.836 | 523.743 | 38.152 | 44.2500 3.2234 4.3441
(Home-sample #1)
Oxidation powder
00-02-07 9.102 | 375.28 | 26.602 | 41.2305 2.9227 -5.4986
(Home-sample #1)
Oxidation—Reduction
00-04-15 14.275 | 611.707 | 43.034 | 42.8516 3.0146 -2.2795
Powder #1
Oxidation—Reduction
00-05-23 6.224 | 281.794 | 19.689 | 45.2754 3.1634 2.5302
Powder #2
mini-element #1 00-04-14 41.98 |1789.519|151.601 | 42.6279 3.6113 14.6183
mini-element #2 00-04-14 42,15 | 1779.63 | 145.208 | 42.2214 3.4450 10.4983
mini-element #3 00-04-14 42,788 |1808.706| 150.597 | 42.2713 3.5196 12.3948
mini—element
00-04-18 | 126.916 |5212.537|421.012 | 41.0708 3.3172 7.0507
sintered assembly
pellet sintered pellet #1 00-04-15 20.221 | 854.052 | 68.411 | 42.2359 3.3832 8.8617
sintered pellet #2 00-05-23 14.869 | 646.339 | 51.444 | 43.4689 3.4598 10.8808
IMEF sample #1 00-04-18 2257 | 95163 | 7.682 | 42.1635 3.4036 9.4097
IMEF sample #2 00-04-18 1.413 | 55,604 | 5076 | 39.3517 3.5924 14.1689
IMEF sample #3 00-04-18 2294 | 91.128 | 7.362 | 39.7245 3.2092 3.9225

*base: 3.08 double rate/g
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reduction | reduction
- corrected | corrected
fuel ) coefficient of M ) corrected | rate of rate of
items M singles double .
type double/g single double
rate rate
A B C rate(%) | rate(%)
mini-element #1 |3.3090|-4.5053|1.0137| 1.0771| 1661.36 116.29 2.77 7.16 23.29
mini-element #2 |3.3090|-4.4666|1.0137| 1.0611| 1677.08 117.40 2.79 5.76 19.15
mini-element #3 |3.3090|-4.4873|1.0137| 1.0397| 1690.83 118.36 2.77 6.52 21.41
mini—element
3.3090| -4.4564|1.0137| 1.0569 | 4931.98 | 345.24 272 5.38 18.00
assembly
sintered
pellet sintered pellet #1 |3.3090|-4.4481|1.0137|1.0534| 810.73 56.75 2.81 5.07 17.04
sintered pellet #2 |3.3090|-4.4418|1.0137|1.0508 | 615.10 43.06 2.89 4.83 16.30
IMEF sample #1 |3.3090|-4.4558|1.0137| 1.0567 |  90.06 6.30 2.79 5.36 17.93
IMEF sample #2 |3.3090|-4.5869|1.0137| 1.1103 | 50.08 3.51 2.48 9.93 30.94
IMEF sample #3 |3.3090|-4.4566|1.0137| 1.0570 | 86.22 6.04 2.63 5.39 18.02

_10_




Neutrons from Spent Fuel

Spontaneous Fission n:ns
Induced Fission n ! fe

(N} reaction n & ne

Shift Register (SR)
Sorting Time Correlated Signals{ne, nre)
feam Time Independent Slanalsin
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Specific Coincidence Count Rate(Double Rate/g-SF)

Specific single Count Rate(single rate/g-SF)
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Coincidence Count Rate(double rate)
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