DATE:

T0:

FROM:

OAK RIDGE NATIGNAL LABORATORY
Oparoted by
UMIOK CAREIDE KHUCLEAR COMPANY
Qivisien of Union Carbide Corporation

1 Diyisies

~ORNL~

LB CENTRAL FILES NUMBER

~ Qak Ridhw, Tonnas s

.

May 20y 1959

suplJecy: Nuclear apnd Radietion Hazards Evelustion of
SEE Fuel Frocessing and Storage

. D. Wotson
J. $. Buddeth

v
L )

ABSTRACT

Feaults are presented of an evaluation of
nuclear safety snd radistion control relasted to
the shipment, mechanical proceasing, snd storage
of SFE-1 fuel elements.
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NOTICE

Thia decurent contains infermation of o prelintinary noture
and was prapockd primorily for internal use aof the Ok Ridge
Harienol Labherotory, It i3 cubpect to sevision er correcton
and therefore dows not represamt a final rapert. The information
it nor to b chewastad, reprinted or otherwise given public
dizssemination wihout the appraval of the ORHL pojant branch,
Legal and Infermation Contrel Departmem.




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, aor
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 thersof.
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1.0 Introduction

Muclear and radistion hazards heve been investigated for all phases of
operation to be carrisd out in the mechanical decladding of SFE fuel elements. .
The SRE fuel is 2.8% enriched with a meximun burnup of 1,000 Mwi/ton and mini-
mue cooling of 120 days. FEach element eontalns 60 kg of uranium metal (~2 kg
U-235) and is mede up from 84 slugs (3/4"D % €"), elad with {10 mil wall) '
stainlese gteel tubing. It is plsoned to ahlp the fuel from Santa Susana,
California, to Oak Ridge in the modified PAR loop carriers, with & maximum of

10 =lamenta being shipped in each garrier per trip. &
~
2.0 Shipment Caxrier ﬂ'

Bopral sheet isg employed in the carriers as s nuclear poison for & safety
factor in the event the losded carrier is submerged in water.l There 1s no
naclear bazard sepsociated with thisg low enrichment fuel unless moderating
materials (H, {, Be or compounds thereof) are present. There ie & radiation
hazard arcund the cerrier and when elements are pushed from the carrier to the
mechsnlical proceesing cell, tut control of perscnnel access to thls ares during
the unlcading showld be s satisfactory splution to this situation.

3.0 Mechanlcal Processing

Only one complete element at & time will be handled in the mechanical cell -
and there should be no Alfflcultles from nuclear or rediation considerstions.
All of the slugr Trom one element may Te canned and loeded loio the transfer
basket and traneferred to the storsge cell without any nuclear hazard existing, :
but a radiation hezard wlll exlat above the transfer tunnel. This ares should
alep have controlled access during tranefer cperatlon.
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Storage of fuel ip baskets within the storage cell will not present &
eritical ity hazard 1f the haskets are gtacked a mEximom of thres haskets high in
s egingle row along the north wall mnd & single row along the south well.” Present
plane include storage of serap {cledding materisl) in the storage cell along
with the uranium rods; thie shouwld be avolded 1f feaelble, to give better control 4
and housekeeplng of the flsalopsble meterdal.

letter, A. D. Callihen to J. C. Suddath, "Criticaelly Safe Shipment of SEE-1
Fuel Elemente, " dated April 29, 199%.

1

ELet.ter_., A. D. Calliban to J. C. Buddath, "Storage of SKE Uranium Slugs, " dated
May 12, 1959.
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Detalls of the procedure for transfer of fuel from the storage cell to
the carrier for removal to Bulldlng 3019 are not complete to date, but it 1=
planned to transfer only seven cans at a time (equivelent to one complets
fuel element) and no eritieality hazard can be foreseen,

In all operations and transfers only the egqulvelent of cne fuel element
iz to be handisd at 3 time. This zhould be a very satisfactory procedurs
comgidering nuclear snd lnventory aspecta.

Any planned modification of earriers; baskets, or procedures should be
revievad and approved pricr to incorporatioen inte the program.

Chemical Technology Divisiom
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