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Critical Bxperiment for Power Flattening
in Plutonium Fuel Lattice (1)

— Meagsurement of Power Distribution —

Kiyonobu MURAKAMI, Harumichi TSURUTA+, Takenori SUZAKI,
% * ¥
Akio OHNO , Iwao KOBAYASHI, Kyozo YUMOTO ,
* ¥ . * %
Tadakuni MATSUMOTO and Hideyoshi SASAJIMA

Division of Reactor Safety,

Tokai Research Establishment, JAERI

{Received December 10, 1981)

Power distributions cf mixéd—oxidé (PuOZ—UO2) fuel rods in light-
water lattices were messured using a light-water critical assembly to
stﬁdy reactor physical characteristics in the plutonium utilization to
light-water reactor. The power distributions were measuyred about the
test fuel rods; five kinds of Pqu—UO2 fuel rods and six kinds of UO2
235U enrichments respectively. In the Pqu—

fuel rods changing PuO2 and

UO2 and UQ_ lattices, horizontal power distributions were measured by

gamma scaniing technique changing width of gap water and arrays of the
test fuel rods parametrically.

The effects of the paraméters to the power distributions were
obtained and the local power peaking factors of a BWR type fuel zssembly
were also measured for several test fuel rod arrays. Although it has
been considered that the island leoading pattern#rPuOE—UO2 fuel rods are
icaded in the internal region of a fuel assembly and UO2 rods surrounding
those, is more effective to guarantee reactivity worth of control rods,

the above results show that the inverse loading pattern —Pqu-UO2 fuel

rods are in the peripheral region, is more easy to attain power

+) Division of Reasearch Reactor Operation, Tokail Research Establishment,
JAERI
*) IARA, Vienna, Austria
**) Power Reactor and Nuclear Fuel Development Corporation
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flattening in the assembly.

Key words : Plutonium, Thermal Utilization, Light-water Lattice,
Mixed-oxide, Pu02—U02, UO2, Tuel Rod, Power Peaking Factor, Gamma
Scanning, Water Gap, Enrichments, Power Distributions, Critical

Assembly.
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Reactivity worth of test fuel rod
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Test fuel rod Reactivity worth (&)
1.1l4w/0 Pu02-UO2 34.97
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3.01lw/o Pu02-U02 57.09
3.39w/0 Pu02-U02 61.90
4.60w/o0 PuD3-U07 71.64
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Plan view of fuel arrangement in no water gap core with

one and two-row test fuels.

3.01lw/o Pu0,-U0,

3.205w/0 uo,

Test fuel rod {3.01,1.14,1.95,3.39%/0 Pqu-Uoz)
Position number of measured fuel rod

Fig. 6
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Plan view of fuel arrangement in one-rtow water gap core

Test fuel rod {(1.14,1.95w/0 Pqu-UOZ)
with one-row test fuels.

Position number of measurd fuel rod

3.01w/o Pu0,-U0,
3.205w/0 U02

Fig. 9
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Plan view of fuel arrangement i{n one-row water gap
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Test fuel rod (4,60w/o Pqu-UOé)
Position number of measured fuel rod
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3.205w/0 UO2

Fig. 10
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3.01lw/o Pu0,~U0,

3.205w/0 uo,

Test fuel rod (1.14,1.95w/0 Pqu-UOZ)

Position number of measurd fuel rod

Plan view of fuel arrangement in one-row water gap core
with two-rtow test fuels.

Fig, 11
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Fig. 13
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Buckling corrected power
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PuQ; enrichment of test fuel rod (W)

Fig. 59 Relative power of test fuel rod vs. PuD. enrichment
dependent on width.of water gap.

22— . . . - . - ;
20 | o
Q : No water gap
A ¢ One-row water gap
1'8‘ oo _Two-row water gap &
1.6
14
1.2+ / o
A . o/
1.0 O/C)/
o8 /
1 o : : :
0.6 ! 1 L 1 L L L

I
30 40 50 60 70
Reactivity worth of test fuel rod In annular core (C)

Fig. 60 Relative power of test fuel rod vs.'reaé-t‘ivity wor th
dependent on width of water gap.
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Reactivity worth of test fuel rod in annular core (g)

Fig. 61 Relative power of fuel rod in no water gap core one-Tow test
fuel rod vs. reactivity worth dependent on distance from test fuel rod.
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Fig. 62 Relative power of fuel rod in one-row water gap core with one-row
test fuel rod vs, reactivity worth dependent on distance from test

fuel rod.
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Fig. 63 Relative power of fuel rod in two-row water gap core with one
one-row test fuel rod vs. reactivity worth dependent on distance
from test fuel rod.
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Fig. 64 Relative power of test fuel assembly in core with one-row
parallel cross water gap vs. difference of reactivity worth from
refalence fuel assembly,
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Fig. 65 Relative power of test fuel assembly in core with one
and two-row parallel cross water gap vs, difference of
reactivity worth from refalence fuel assembly.
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Fig. A8 Reactivity worth of test fuel rods in one dimensional core vs.
reactivity worth of test fuel rod i annular core dependent on
width of water gap.
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