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Thls report was prepared as an account of Government sponsored

work,

Neither the United States, nor the Commission, nor any

person acting on behalf of the Commission:

Ao

Makes any warranty or representation, expressed
or lmplled, with respect to the accuracy, com-
pleteness, or usefulness of the information con-
tained in this report, or that the use of any
Information, apparatus, method, or process dis-
closed in this report may not infringe privately
owned rights; or

Assumes any liabilities with respect to the use

of, or for damages resulting from the use of any
information, apparatus, method, or process dis-

closed in this report.

As used in the above, "person acting on behalf of the Commission"
1ncludes any employee or contractor of the Commission, or
employee of such contractor, to the extent that such employee

or contractor of the Commission, or employee of such contractor
prepares, disseminates, or provides access to, any information
pursuant to his employment or contract wlth the Commission, or
his employment with such contractor.
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SECTION I

REACTOR PHYSICS EXPERIMENTS

B.‘C. Rusche

Experimental Physlcs Division
Savannah River Laboratory

CANADIAN COOPERATIVE PROGRAM

INTRODUCTION

The temperature coefficients of reactivity for organic-cooled
lattices with natural uranium oxide and simulated burned-up UOp
fuel will be measured in the SE in May and June 1968,

SUMMARY
Assembly and testing of fuel assemblies for the femperature

coggficient measurements are scheduled to be completed by May 1,
1966.

DISCUSSION

The hardware for the temperature coefficient measurements
was ordered and should be on hand by April 8. Before installation
in the SE, each fuel assembly will be tested by May 1 at operating
temperatures, flow rates, and pressures.

HEAVY WATER REACTOR PROGRAM

INTRODUCTION

The experimental HWR program for FY-68 consists of measure-
ments on simulated bolling HoO-cooled assemblies in the SE and
control rod experiments simulating xenon oscillation conditions
in the PDP.

SUMMARY

All design has been completed and orders have been placed
for the necessary hardware for the SE and PDP experiments., The
SE experiments are scheduled for April 1968, and the PDP experi-
ments are scheduled for May 1968,
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DISCUSSION

Delivery of the hardware 1s expected by April 1, 1968.
The hardware for SE fuel bundles is expected on March 13, 1968,
and the bundles will be assemblied during the last two weeks in
March. Experiments in the SE are scheduled for April 1968,

The PDP control rod experiments will not require additional
hardware and are scheduled for the early part of May 1968.
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SECTION II

REACTOR PHYSICS CALCULATIONS

.H, C. Honeck

Theoretical Physics Division
Savannah Rlver Laboratory

USAEC-AECL COOPERATIVE PROGRAM

Work continued on the development of techniques to describe
neutron collision probabilities for a general cluster geometry.



DPST-68-83-3
Page 6

SECTION IIT

DEUTERIUM EXCHANGE PROCESSES

M, Benedict

Nuclear Englneering Department
Massachusetts Institute of Technology

INTRODUCTION

The object of the work is to find promising leads for
processes by which heavy water can be produced at a cost sub-
stantially below $20/1b. During the first part of this program,

a preliminary engineering and economic analysis will be made of
variants of the three following exchange processes for concentrating
heavy water:

a) ammonla-hydrogen exchange
b) water-hydrogen exchange
c) water-hydrogen sulfide exchange

MIT has selected the ammonia-hydrogen exchange process as the
first one to study. This work is being carried out under a sub-
contract to the Du Pont Company.

SUMMARY

A survey was made of the 1literature on the ammonia-hydrogen
exchange process. Physico-chemical data on mixtures of NH3, Hp,
and Np, on the solubility of KNHp in NH3 and on the H/D separation
factor in mixtures of ammonia and hydrogen are belng worked 'up 1in
a form for convenlent use in process design of ammonla-hydrogen
exchange process flowsheets.

Information on the kinetics and rate of reaction of the
deuterium exchange reaction between liquid ammonia and dissolved
hydrogen in the presence of KNHo is limited and difficult to
adapt to practical exchange towers, As design of these towers 1s
a critical aspect of this investigation, a second research assistant
has been assigned to work up the available kinetics data and to
develop the theory of applying it %o practical contacting equipment.
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