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ABSTRACT 

Resu l t s a r e p r e s e n t e d of an eva lua t ion of 
nuc l ea r s a f e t y and r a d i a t i o n c o n t r o l r e l a t e d t o 
t h e shipment, mechanical p roces s ing , and s t o r a g e 
of SRE-1 fue l e lements . 
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This report was prepared as an account of Government sponsored work Neither the United 
States, nor the Commission nor any person noting on behalf of the Commission 

A Makes any warranty or representation expressed or Implied with respect to the accu
racy completeness or usefulness of the Information contained in this report or that the use 
of any information apparatus method or process disclosed in this report may not infringe 
privately owned rights, or 

B Assumes any liabilities with respect to the use of, or for damages resulting from the 
use of any information, apparatus, method, or process disclosed in this report 

As used In the above person acting on behalf of the Commission" includes any em
ployee or contractor of the Commission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission or employee of Buch contractor prepares 
disseminates or provides access to any Information pursuant to his employment or contract 
with the Commission, or his employment with such contractor 

NOTICE 

This document contains information of a preliminary nature 
and was prepared primarily for internal use at the Oak Ridge 
National Laboratory. It is sub|ect to revision or correction 
and therefore does not represent a final report. The information 
is not to be abstracted, reprinted or otherwise given public 
dissemination without the approval of the ORNL patent branch, 
Legal and Information Control Department. 
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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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1.0 Introduction 

Nuclear and radiation hazards have been investigated for all phases of 
operation to he carried out in the mechanical decladding of SRE fuel elements. 
The SRE fuel is 2.8$ enriched with a maximum hurnup of 1,000 Mwd/ton and mini
mum cooling of 120 days. Each element contains 69 kg of uranium metal (~2 kg 
U235) and is made up from 8^ slugs C3A"D x 6"), clad with (10 mil wall) 
stainless steel tubing. It is planned to ship the fuel from Santa Susana, 
California, to Oak Ridge in the modified PAR loop carriers, with a maximum of 
10 elements being shipped in each carrier per trip. 

2.0 Shipment Carrier 

Boral sheet is employed in the carriers as a nuclear poison for a safety 
factor in the event the loaded carrier is submerged in water.1 There is no 
nuclear hazard associated with this low enrichment fuel unless moderating 
materials (H, C, Be or compounds thereof) are present. There is a radiation 
hazard around the carrier and when elements are pushed from the carrier to the 
mechanical processing cell, but control of personnel access to this area during 
the unloading should be a satisfactory solution to this situation. 

3.0 Mechanical Processing 

Only one complete element at a time will be handled in the mechanical cell 
and there should be no difficulties from nuclear or radiation considerations. 
All of the slugs from one element may be canned and loaded into the transfer ? 
basket and transferred to the storage cell without any nuclear hazard existing, 
but a radiation hazard will exist above the transfer tunnel. This area should 
also have controlled access during transfer operation. 

k.O Storage 

Storage of fuel JLn baskets within the storage cell will not present a 
■criticality hazard if the baskets are stacked a maximum of three baskets high" in 
a single row along the north wall and a single row along the south wall. Present 
plans include storage of scrap (cladding material) in the storage cell along 
with the uranium rods] this should be avoided if feasible, to give better control 
and housekeeping of the fissionable material. 

1
Letter, A. D. Callihan to J. C. Suddath, "Critically Safe Shipment of SRE1 
Fuel Elements," dated April 29, 1959
p 
Letter, A. D. Callihan to J. C. Suddath, "Storage of SRE Uranium Slugs, " dated 
May 12, 1959. 
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Details of the procedure for transfer of fuel from the storage -cell to 
the carrier for removal to Building 3019 a*"e not complete to date, but it is 
planned to transfer only seven cans at a time (equivalent to one complete 
fuel element) and no criticality hazard can be foreseen. 

In all operations and transfers only the equivalent of one fuel element 
is to be handled at a time. This should be a very satisfactory procedure 
considering nuclear and inventory aspects. 

Any planned modification of carriers, baskets, or procedures should be 
reviewed and approved prior to incorporation into the program. 

J'./C. Suddath ' ~ 
ferocess Design Section 
Chemical Technology Division 
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