C-E Power Systems

: POWER
SYSTEMS




6.2

Pellet Storage Shelves

Steei shelves (W.S. P-22 and P-114) are provided for pellet storage. The
shelves are three high, They have a width of 30" and are limited to a
slab thickness of 4.0 inches, The slab thickness of 4.0" is assured by
limiting the number of fuel pellet trays stacked at any position.

The entire storage array is covered by a shezet metal top which would prevent
significant moderation of the array from discharge of the overhead sprinkler
system. Water fi<a-fighting is not permitted in the pellet shop. The local
fire departmen* has been instructed that cnly dry chemical extinguishing tech-
niques are permiited here and a 24-hour guard service (and one vehicle access
gate only) assures that this requirement is strictly enforced.

Criticality Safety Analysis

The toliowing conservative assumptions were incorporated into the calculational
model of the pellet storage shelves:

1) Each shelf was assumed to hold a 4.0 inch thickness of U0, at
optimum moderation and maximum enrichment (4.1 wt.% U235),

2) The system was assumed to be infinite in the horizontal plane.
3) Variable density external water mist was introduced to determine
peak reactivity.

The XENO-IV Code with 16 group Hansen-Roach cross sections was used to deter-
mine the reactivity of the pellet storage shelves under various conditions of
moderation. Optimum moderation of the fuel occurred at a concentration of
2.4 ,~ U/cc in water, assuming no external water mist. The peak reactivity
of the system, Keff = 0.9313 ¢+ 0.0044 occurred at an external water mist
density of 0.025 gm/cc which is higher than one could attain from fire fighting
equipment c¢r a sprinkler system. The criticality safety analysis demonstrates
that the spacing boundary can be located 60 inches from the front of the shelves.

Note: In the determination of cross sections for the pellet-water mixture,
a volume homogenization procedure was employed which is non-conservative

for low enrichment fuel. However, it will be shown that the non-
conservatism of this approximation is more than offset by the conservative
assumption that the pellet-water mixture is at an optimum fuel
concentration of 2.4 gm U/cc. For actual loading of the trays, the
peilets pack to an average density of 5.95 gm UOp/cc (5.24 gm U/cc), with
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