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Neutron Intensity of Spent Fast Reactor Fuel

Misao TAKAMATSU*, Takafurni AOYAMA* and Tomohiko MASUT*#*

ABSTRACT

Neutron intensity of spent fuel is important not only for the shielding design
and dose evaluation of the reprocessing plant and the transportation of the mixed
oxide (MOX) fuel, but also for the core management, because it contains more
minor actinides than that of LWR fuel. In order to obtain the experimental data and
to improve the accuracy of burnup calculation, the neutron counting rate from a
spent fuel subassembly of the JOYO Mk-II core with a burnup of 62,500MWd/t and
cooling time of 5.2 years was measured in the spent fuel storage pond at JOYO.
The measured neutron counting rate was then converted to the neutron intensity
using the detector response which was obtained by the Monte Carlo calculation code
“MCNP-4A”. And the neutron intensity was compared with the calculated value
based on the 3-D diffusion theory with 7 energy groups using the JOYO core
management code system “MAGI”.

The major results obtained in this study are summarized as follows;

(1) The measured neutron intensity per fuel subassembly was about 2.7 X10 ¢ n/s
and is about 3 times as much as that of fresh (unirradiated) fuel.

(2) The average C/E value of neutron intensity was about 1.07.
(3) It was found that the axial neutron intensity didn't simply follow the burnup

distribution, and the neutron intensity was locally increased at the bottom end of the
fuel region due to an accumulation of 244Cm.

* Reactor Technology Section, Experimental Reactor Division, OEC
** Inspection Development Company
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3 : 3.70B-06 | 9.38E-06 | 2.20E-05 | 4.72B-05 | 7.60B-05 | 8.61E-05 | 7.68E-05 | 4.75B-05 | 2.25E-05 { 9.03E-06 | 3.24E-06
9 3.69E-06 | 9.47E-06 | 2.27B-05 | 4.70B-05 | 7.63E-05 | 8.68E-05 | 7.68E-05 | 4.68E-05 | 2.18E-05 | 8.23B-06
10 3.72E-06 2.26B-05 | 4.72E-05 | 7.68E-05 | 8.67E-05 | 7.56E-05 | 4.53E-05 | 1.99E-05
1 9.37B-06 | 2.27E-05 | 4.75E-05 | 7.68E-05 | 8.54B-05 | 7.33B-05 { 4.13B-05
12 3,68E-06 | 9.40E-06 | 2.29B-05 | 4.75E-05 | 7.56E-05 | 8.28E-05 | 6.68E-05
13 3.70B-06 | 9.47E-06 | 2.286-05 | 4.68E-05 | 7.33E-05 | 7.54E-05
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5.1 FHEBEMk-TREORETFHRHEOHE & FHE

BT s o | PETBHE k) CE
(mm) Wz (B) | #E (0

500 ~ 550 1.97X10° | 2.00x10° | 1.02

350 ~ 500 6.69X10° | 7.24x105 |  1.08

200 ~ 350 8.58X10° | 8.82x10° | 1.03

50 ~ 200 6.46X10° | 8.32x10° | 129

0 ~ 50 3.60X10° | 2.71x10° | 075

Total 2.73x10% | 2.01x10% |  1.07
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6.1 HHED EPTEJ‘J'M%‘; :(MAGI%ORIGEN2§1‘%1LIE)

18 EPT&H&I!:H%(M.«:/%/E}@F) _ | BT RHEAOEHS
(ay n) | HEESE CE (%)

238py 2.8X10° 4.5X10% 3.2X10° 11.0

23%py 8.3X10* 8.3X10% 2.85

240py 1.2X107 6.1X10° 7.3X10° 25.1

242py 1.3X10° 1.3X10° 4.62

241 Am 2.0X10° 2.0X10° 6.81

242Cm 4.8X%103 2.3X104 2.8X104 0.96

244Cm 1.2Xx104 1.4X 106 1.4X106 48.6

Total 6.9 105 2.2X 108 2.9X 105 100
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Sn 1.01mm
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Mn-54(834.83keV) \\ ~__— Eu-154(1274keV)
Cs-134(795.85keV) —__ - Co60(133250keV)

Pr-144(2185.70keV)
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