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1. Introduction 238y, 2%8py, %y, 24Py, 2*Cm and®**Cm in the ACP
safeguards target materials and the most dominant

A passive neutron coincidence counter for the Neutron source among those isotopé§‘Gm [2]

nuclear material measurement of the Advanced Spent
Fuel Conditioning Process (ACP) has been developed?-2 A Hot Test of the ASNC
by the Korea Atomic Energy Research Institute
(KAERI) since 2003 and was deployed in a hot cell of A hot test of the ASNC was performed at the ACPF
the ACP Facility (ACPF) in 2005 [1]. The most hot cell with several spent fuel rod-cuts in 2007. The
dominant neutron source among the spontaneoudPurpose of the test was to check the gamma pileup and
fission nuclides contained in spent fuel?f&Cm. To ~ to set the operating HV to a proper value. Another
obtain the neutron Counting rates of the sing|es, reason for the hot test was to calibrate the ASNC f

' inci 4Cm [3]. The h h n performed for alm
doubles, and triples coincidences of the neutron counter [3]. The hot test had been performed for almost
with an increment of th&*Cm mass, a hot test of the ©one month in cooperation with two experts from the
neutron counter was performed with several spent fuelLl0s Alamos National Lab. (LANL) and the
rod-cuts at the ACPF hot cell in 2007. The destructive International Atomic Energy Agency (IAEA). The HV
assay (DA) results of the spent fuel Samp|es Wereplateau curves of the ASNC for Singles and doubles
obtained in 2008. This study shows the high rates were obtained as changing the number of rod-cuts
performance and reliability of the ASNC f3f‘Cm so with an increment of the number of gamma-rays as
measurements of spent fuel. The measurement andvell as neutrons. The gamma pileup was clearly
MCNPX code simulation results fo#*’Cm neutron  suppressed by setting the operating HV to 1680 V just

counting are presented and also a comparison with DAbelow the plateau knee as shown in Fig. 1. The neutron
results will be shown. counting rates of the ASNC were also measured as

increasing the number of spent fuel rod-cuts so the
calibration curves fof*’Cm were obtained for singles

2. Methods and Results and doubles rates, respectively.
The ACP Safeguards Neutron Counter (ASNC) has @ 3010 11 i Nomaired srlos hato for 3 Lone odouts
; ; ecila 2 —<— Singles Rate for 5 Long Rod-Cut
been dEVEIODEq as é_ln |nStrUment to quantlfy the fISS”e § o Dlgl?bTess F?a?e(f);r?:g:wgall ;od-éjts Normalized to Singles Rate
elementS Contalned in the ACP prOCGSS mater|a|s_ Thlsg fffff Doubles Rate for 3 Long Rod-Cuts Normalized to Singles Rate
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ASNC is about 21% which was measured WitfCf S .
. . . ,. € g Normalized Point /v E
neutron sources. Other various important characteristic -~
. . . [} 5 _— = "
parameters of the ASNC except its operating high 2 10 R T
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2.1 Sgnals from Process Materials HY M

The target materials for the ACPF safeguards areF'g' 1. HV plateau of the ASNC for the spent fuel rod-cut.

spent fuel rod-cuts (U UsOg powder, electrolytic-

reduced uranium metal and hulls. All these materials The MCNPX code simulation was also performed to
are containing fission products emiting intensive 5 cjate the neutron counting rates of the ASNC for
gamma-rays and thus the gamma pileup signalss4cm of spent fuel rod-cuts. The source term of the

interfere with spontaneous fission neutron signals spent fuel was obtained by using the ORIGEN-ARP
whose neutrons are emitted by even-number actinideburnup simulation code. However. there was a

isotopes. Thus the counting signals caused by thegigterence of around 10% in neutron counting rates
gamma plleu_p should be prevented by adopting apenveen measurements and MCNPX  simulation
proper operating HV of the neutron counter. There areragylts. On the other hand the ratios of singles to
various spontaneous fission neutron sources such agg ples rates and doubles to triples rates for the
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measurements were almost the same with those for the 300004 % Iggﬂﬁ:: fZi Emgang;e)ments)' oo
MCNPX results. Since the burnup information & Doubles rate (Self-Multiplication Correction)-” g

25000

provided by the nuclear power plant (NPP) could be
incorrect, the source term results obtained by the
ORGEN-ARP code simulation with the declared
burnup data from the NPP could be different from true
values.
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2.3 Chemical Analysis Results of Spent Fuel

04

To obtain the true burnup of spent fuel rod-cuts, 0 20 40 60 80 100
their small samples were sent to the chemical aisalys *'cm , [mg]
laboratory at KAERI in 2007. The Pu and U contents Fig. 3. ASNC'’s calibration curve féf“Cm of spent fuel.
can also be obtained as the results of the destructive
assay (DA). The DA results of the samples were
acquired last year. The difference in the burnup 3. Conclusions
information between the declared and the DA results
was around 10% as shown in Fig. 2 and the reason for This study shows a high performance of the ASNC
the discrepancy between measurements and MCNPXor the ?*Cm measurements of spent fuel and also the
results can be explained from this difference. The burnup of spent fuel samples can be obtained through a
expected burnup of each rod-cut was also obtainedseries of ORIGEN-ARP code simulations by comparing
from the results of self-multiplication correction fbre the ASNC’s measurement results f6fCm mass with
measured*’Cm mass of the rod-cuts and the results the source term of the ORIGEN-ARP code simulation
coincide with the DA results in less than 2% difference results.
as shown in Table | [4]. The calibration curve of the
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Table I: Cm measurement results of the ASNC and DAltefor the spent fuel rod-cuts
Burnup (GWd/MtU) (ASNC-DA)/DA
Length
Rod ID Cm .
(cm) NITP' Measurement AChemlgleI\ Burnup Cm Pu U-235
Declared Based (ASNC) ssay (DA)
4 25 53.465 49.072 49.453 -0.77% -3.48% -0.33% 1.49%
7 25 53.277 48.814 49.278 -0.94% -4.23% -0.40% 1.82%
R13 9 25 52.984 48.440 49.007 -1.16% -5.16% -0.50% 2.23%
10 1 51.330 47.963 47.478 1.02% 4.85% 0.45% -1.85%
13 25 53.055 48.389 49.073 -1.39% -6.22% -0.60% 2.69%
7 25 59.905 55.592 56.081 -0.87% -3.82% -0.30% 1.99%
Ci6 10 1 58.212 54.823 54.494 0.60% 2.76% 0.24% -1.33%
12 1 58.787 54.017 55.032 -1.84% -7.91% -0.72% 4.17%
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