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Migration areas were derivated from a one-group critical
eguabtion with experimentél bucklingvcoefficients accompanied
by changes of lattice size in the OCF (a critical assembly designed
and constructed by Hitachi Ltd. and located at Hitachi Central
Research Laboratory, Tokyo, Japan). The first core loading of
this assembly attained criticality on October 2nd, 1962 and the
wiber of critical fuel pins the fully reflected core was 401
instead of theroretical value of 407. The lattice reported here
was uniform and cylindrical, consisting of 2.5%enriched UO, fuel
pins. The ratio of water-to-UO, volume was 2.5.

The size changes resulting in reactivity worths were

mplished by increasing water height of 1-5 mm above critical
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adding a fuel pin at the cylindrical periphery.

Reactivities were measured by the positiveperiod method with a

to

57 or & fisslon counter. The ratio of effective g to @ for
converting period to reactivity was assumed to be 1.10 by the
calculation. Increments of water height were pefformed at various
critical water levels, and buckling cofficients were determined
from extrapolation of measured reactivities for various amounts

of water-height increase. Tor these small water increases,
reactivity worth was a linear function of ﬁater level. In the
calculation of bﬁckling coefficient, radial and bottom reflector

savings were determined to be 7.5 cm and 6.3 cm from neutron flux

fittings.
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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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A top-reflector saving, of 6.1 cm in s dry'latticetabove
a wet core was calculated from the crltlcal geometrical buckllng
of a fullJ reflected core hav1ng both top and bottom reflector
savings- of 6. A<cm; rThlS was verlfled by the relatlon of thef'
"_crltlcal water level belng proport10na1 to the inverse cublc ;
-root of @@@ﬂi These’ results on ax1al buckllng coefflclents‘v
are shown in laole I together with radial buckllng coefflclents L
described below. Fuel. pins around the perlphery of the cyllndrlcal;’
core were removed from the lattice and relnserted to give : ‘size (3¢
changes.. These,plns indicated dlfferent worthskdependlng upon
the‘arrangement.of lattice around these'pins;feven'lf these were
at the same distance from ‘the core center: “The sllght 1rregu1ar1ty
on cyllndrlcal perlphery was averaged out ,and the - averaged value
of pin worths at the same dlstance from the center were used for
the calculatlon of the radlal buckllng coefflclent.:‘,‘ - |

Using a one—group crltlcal equatlon (w1th constant

reflector av1ngs assumed) mlgratlon areas of 44 6. cm211n radlal
(U ) and 46.0 en® in, ax1a1 derectlon (M ). were determlned R
Theoretical value for mlgratlon area for. thls lattlce 1s 42 29 cm2'“‘

-using Mercury code 1n Wthh Deutsch’s Method is used 1 o
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TABLE 1. Buckling Coefficient
Core ' Critical Core ? B° axial B° radial
Geometry He%ght cm2 cm2
cm

Cylinder 80.00 | me=-- 32,54
70,27 28.86 29,60

66.19 30,32 31.08

63.98 31,22 | ew———

Rectangular 55.45'~ 32,01 | @ ee———
Parallelopiped - 55.24 33.01 | | em———
' 49.66 | 33,00 | = —-e-=
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