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ABSTRACT

The initial steps required in establishing a linkup between BYU

and the CDC-7600 computer at Lawrence Berkerley have been taken.  The

linkup should be completed during the next quarter.  The first phase of

the VENUS-II/PAD comparison study has been accomplished via the compari-

son of two representative excursions in a demo-sized LMFBR.  A calculation

that provides the work-energy obtained from an isentropic expansion of

fuel-vapor down to one atmosphere has been included in VENUS-II.  A

technique to provide the full P-V-work curve as a function of the degree

of expansion is currently under development.  Previous comparisons between

disassembly codes and-experiments have been reviewed and an initial model

for analyzing the KIWI-TNT dxperiment with VENUS-II is being formulated.

Legal Notice

"This report was prepared as an account of Government-sponsored work.
Neither the United States, nor the Energy Research and Development Admin-
istration nor any person acting on behalf of the Commission.

A.  Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the infor-

mation 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 employee or contractor of the Administration or employee of such
contractor, to the extent that such employee or contractor of the Administra-
tion employee of such contractor prepares, disseminates, or provides access

to, any information pursuant to his employment or contract with the Admini-
stration, or his employment with such contractor."
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INTRODUCTION AND SCOPE

During this first period of the contract, work was initiated in

four of the major task areas.  The activities in each area are summarized

in the succeeding sections.  Since most of the work was in the form of

initiating longer term projects, this initial report will emphasize

description of progress more thdll presentation of results.

CODE AQUISITION

The initial task in this area was to develop a remote telephone

linkup with the CDC-7600 computer at Lawrence Berkerley.  Initial inter-

action with the computer personnel at Berkerley to define hardware and

administrative needs has been completed.  The required approval for

obtaining ERDA computing rates was arranged for.

On-campus hardware was evaluated and the required modifications

and additions were defined.  Atternatives for acquiring the needed

additional hardware are currently being examined.  It appears that initial

check-out of the linkup should be ready to proceed in late August.

VENUS-II/PAD INTERCOMPARISON STUDY

The initial stage of a comparison study between the VENUS-IIl and

PAD2 disassembly codes has been completed.  The first cases employed as

a basis for comparison were defined at a meeting held in Denver on March 13,

1975.  The results of this meeting were subsequently described in a letter

from T. P. McLaughlin (LASL) to T. F. Heenan (ERDA) dated March 24, 1975.

Cases "a" and "b" as defined in the reference letter have been

run using a 100 $/sec reactivity insertion.  The results of the VENUS-II
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calculations have been transmitted to Mclaughlin.  A report presenting

and discussing the results of this initial comparison is being prepared.

ACCIDENT CHARACTERIZATION

Two new work-energy calculations have been implemented into

VENUS-II.  The first of these provides the work-energy that would be obtain-

ed from the isentropic expansion of the fuel vapor following a disassembly

excursion.  The model is based on the corresponding-states tables of

Menzies3 and their subsequent extension by Nicholson.4  As a result, the

expansion is consistent with the ANL equation-of-state in VENUS-II since

it is also based on Menzies corresponding states calculations. The model

provides the work associated with an expansion down to one atmosphere.

The following cubic expression provides a reasonable fit to the data.

Wi = (-0.09265 - 0.1471 Ei + 0.1258 Ei 2 _ 0.00523 Ei 3) Mi

where:  Wi = work done in expanding the fuel in mesh-cell i down to one

atmosphere (KJ)

Ei = internal energy of mesh cell i at the end of the neutronics

excursion (KJ/gm)

Mi = fuel mass in mesh cell i (gm)

The total work-energy is then obtained by summing over all the mesh cells.

An extension of the above treatment to provide a complete P-V-work

expansion as a function of the final pressure is currently being developed.

This improved treatment will not only provide the expansion work potential,

but also a P-V relationship that can be used as a source term for hydrodynamic

damage-evaluation calculations.  Techniques currently used to provide these

P-V relationships are based on equations-of-state that are not consistent
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with the equations-of-state being used in the disassembly calculations.

A second measure of the work-energy that has been included in

VENUS-II is a calculation of the total kinetic energy of the reactor

materials. Such a calculation is of limited value in VENUS-II because

of the restrictions on the amount of material displacement that can be

analyzed with the 2-D Lagrangian hydrodynamics being used.  The calculation

is useful in that it can provide a comparison with the kinetic energy as

calculated with the PAD code during the early stages of core expansion.

VENUS-II EXPERIMENTAL COMPARISONS

A major effort during the past quarter has been the initiation of

a comparison of the VENUS-II code with experiments.  Documentation describ-

ing both the KIWI-TNTS,6 and SNAPTRAN7,8,9 experiments has been obtained

and reviewed.  Previous comparisons2 of the PAD disassembly code with

these tests have also been reviewed.

Typical results from a preliminary VENUS analysis of the KIWI-TNT

experiment were obtained from Cardis Allen of the NRC.  These results have

been reviewed and several areas where improvements can be made have been

identified.  The Graphite equation-of-state used in this analysis, as well

as the PAD comparison studies, is being evaluated.

A preliminary VENUS-II model for the analysis of the KIWI-TNT test

has been largely completed.  Initial results are expected during the next

quarter.

SUMMARY AND STATUS

Three milestones were identified in the 189a for completion at the end

of this quarter.  The first was that a preliminary comparison of VENUS-II
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and PAD should be completed.  ,This was accomplished.through the comparison

of cases "a" and "b" as discussed. The second milestone relates to issueing

a report describing the results of this comparison.  The first draft of

this report is being prepared by T. P. McLaughlin at LASL and will be

reviewed and expidited as soon as it is received.

The third milestone was the completion of a review of previous

comparisons of disassembly codes with available experiments.  This has

been met as discussed in the previous section.
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