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UNIVERSITY OF FLORIDA TRAINING REACTOR FUEL CONVERSION
FFOM HIGH ENRICHED TO LOW ENRICHED URANIUM FUEL

INTRODUCTION

This proposal is submitted to the Nuclear Regulatory Commission to meet the
requirement that the licensee for the University of Florida Training Reactor (UFTR), as &
icensee of a non-power reactor authorized to possess and use high enriched uranium
(HEU) fuel shall develop and submit a proposal to replace all HEU fuel possessed under
the R-56 license with available low enriched uranium (LEU) fuel acceptable to the Nuclear
Regulatory Commission on a schedule cetermined pursuant to 10 CFR 50.64 Paragraph
(€) (@). This proposal addresses the overall process of conversion from initial
preparations following receipt of funding to support conversion to final verification, testing,
and summary reporting on the converted UFTR. Three primary phases have been
\dentified for control and administration of the overall process of conversion as follows:

I Preparation for Conversion.

I, Conversion (assuming NRC order to convert).

1]l Review and Verification of Conversion.
Table | contains a listing of key activities involved in each phase of the conversion from
receipt of funding for conversion from the Department of Energy (DOE) to final submittal

of summary reports to DOE and NRC on the conversion.

PHASE |1 PREPARATION FOR CONVERSION

Phase | commenced with receipt of funding for conversion from DOE to cover

Phase | only. This funding was considered to be certified per the letter contained in

Appendix | of the 1987 proposal; this proposal was submitted to the Department of




Energy and official notice of receipt of funding was received with a letter dated November
12, 1987. Because of errors in the contract description provided by DOE, the tull approval
for receipt of funding was delayed until receipt of the confirming letter dated December
21, 1887. Copies of both letters as well as the 1887 certification letter are enclosed in
Appendix | along with documentation showing the extension of the current DOE grant to
support Phase | work which has been delayed beyond the original two-year grant period.

Initial efforts in the process to convert the UFTR from use of high enriched to low
enriched fuel (HEU-LEU) consisted of preliminary tests and an evaluation 10 determine
whether the SPERT-type fuel available to the R-56 licensee but currently under license
SNM-1050 could be qualified for use in the UFTR. Visual and radiographic test results to
Cate were positive in this regard. Uinfortunately, equipment failures and the need to move
the SPERT (SNM-1050) tuel storage facility impacted the schedule during the 1988 year
$0 the radiographic tests were not completed until April, 1989 along with relicensing the
SPERT fuel storage facility. Overall, the results of the radiographic tests of the SPERT fuel
were positive showing that the condition of the fuel was such that its integrity was
assured. Phase | then continued with activities to justity a fuel selection, either SPERT or
siicide, based upon results of prequalification testing of existing SPERT fuel) and
identifying any modifications in existing reactor systems necessitated by use of the new
fuel.

Several previously unconsidered potential complications noted during the previous
year have been investigated during the past year. This effort was directed to maintaining
and/or improving the UFTR neutronics characteristics while minimizing the overall cost of

UFTR conversion. The only two fuels that have been considered are the existing SPERT

UO,, stainless steel clad fuel presently under the SNM-1050 license and the newly




developed silicide fuel 10 be availlable through the RERTR program at Argonne National
Laboratory.

The first choice had be' t0 use the already existing SPERT fuel for which a
number of neutronics and thermal-hydraulics analyses are in existence. This is the
cheaper fuel f acceptable since i is already manufactured. However, even after
completion of the prequalification program for the qualification tests used to assure the
SPERT fuel can meet UFTR requirements without compromising safety, t was necessary
10 assure this use could be made without requiring costly modifications which could
outweigh the low initial cost of SPERT fuel (no manufacturing costs) and have impact on
core neutronics per earlier analyses. The Department of Energy has been receptive to

this evaluation of the two fuels and work in this area has progressed well during this year.

Unfortunately, the complexity and cost of potential structural (the SPERT fuel loading

~+ould weigh about 2000 pounds versus the present 50 pound core loading) and shielding
changes necessitated by use of the SPERT fuel resulted in a milestone decision in mig-
year 1989 not to utilize the SPERT fuel for conversion but rather to utilize the stancard
plate-type silicide fuel. The anticipated shielding changes potentially necessitated by use
of the SPERT fuel were especially strong factors in the decision since space in the UFTR
facility is already limited and the facility was cited for two violations in this area in 1989.
in parallel with selection of the plate type silicide LEU fuel and identification of
necessary reactor systems changes, a safety analysis is being performed for the selected
LEU fuel conversion and associated system changes. Implementation of the neutronics
codes 0 be used has been underway during the past year and is now nearly complete.
UFTR conversion calculations were progressing well until the loss in August, 1989 of the

graduate student performing the neutronics calculations as he decided to pursue the




doctoral deQree at another university. The unavailability of another qualified student
committed to assume this responsibility has resulted in further delays. Nevertheless, a
student project in Fall 1989 continuing to the present has resulted in some progress in
assuring neutronics methodology is adequate though many caiculations are being
updated and repeated. It is hoped that this individual will remain on the project for his
thesis work, if this retention effort is successful, the analyses will be able to move forward
as projected in this proposa. Delays here have necessitated an extension in the initial
DOE grant which has been received as documented in Appendix |. In addition to
neutronic and thermal-hydraulic analysis, shielding and effluent analyses wil be
documented to identity any changes in procedures, security plan, technical specifications
Or other icense documents that must be considered as part of conversion. This submittal
will also contain documents detailing the various tests and surveillances planned as part
of the “onversion. At this point a complete set of licensing documents for the conversion
will be submitted along with a conversion application for review and approval. Assuming
resolution of all questions, this submittal will conclude the Phase | licensee efforts. Phase

| will then conclude with the issuance by the NRC of the specific Order to Convert.

PHASE Il CONVERSION (Assuming NRC Order to Convert)

Phase Il (Conversion) will begin with receipt of the NRC Order directing the
conversion and any necessary changes to the license, facility and/or procedures per 10
CFR 50.64(c)(3). This second phase is not yet funded by the existing DOE grant for
which an extension will be requested and will include all final tests conducted with the

HEU fuel to serve primarily as the basis for later comparison with similar tests with LEU

fuel. Phase Il will then involve a number of key activities aimed ultimately at having LEU




fuel replace HEU fuel at the UFTR facility to include:

1. Shutdown core decay for several weeks followed by shipment of irradiated
HEU fuel.

Qualification of the selected LEU fuel (as applicable).

implementation of required facility changes necessitated for vse of LEU
fuel

Receipt of unirradiated LEU fuel.
Documentation of all changes.

Completion of all requirements for core loading with LEU fuel followed by
loading of the LEU fuel and startup testing to low power

Documentation and record organization for the LEU fuel implementation.

PHASE Il REVIEW AND VERIFICATION OF CONVERSION
Phase Ill (Review and Verification of Conversion) will consist of a series of activities
gesigned to verity the quality of the conversion process to include both the physical

implementation of the LEU fuel and the documentation of the implementation. Activities

in Phase Il will include:

Completion of startup as well as power testing and related surveillances.
Verification and evaluation of UFTR operational characteristics.

Review of conversion plan and data for consistency.

Approval for return of UFTR to normal operations.

Return to normal oparations.

Submission of Final Report to NRC/DOE summarizing HEU operational
conditions and comparing these results with the predictions contained in
the Safety Analysis submiited to NRC at the end of Phase | and approved
as part of the Order to Convert.




SUMMARY CONCLUSIONS

As noted earlier, a relatively detailed list of the various slements that must be
obtained, produced or otherwise generated as required throughout the three phases of
the UFTR conversion from HEU to LEU fuel is presented in Table |. The current plan
continues 1o be to generate as much of the required safety analysis and design work in.
house as possible. Only items such as silicide fuel,(now the selected fuel) would be
cesigned and manufactured outside the administrative control of the UFTR licensee. At
this point, without having identified all required changes, it is not possible to delineate
exactly what other external suppc 1 may be needed. The neutronics and thermal
hydravlics analyses are all planne | to be conducted in-house which has necessitated
some external support from the RERTR program at Argonne National Laboratory to
assure proper code implementation at the University of Florida to carry out the required
safety analysis. Code implementation is now progressing though with delays due to
gracuate student changes and inability to identity qualified graduate students to work on

the project for their thesis work.

The overall flow diagram for HEU to LEU conversion of the UFTR is presented in

Figure 1. Key stages in the three phases, as well as key input items at the various stages,

are indicated at each stage.

Finally, Table Il contains an updated tentative schedule (Revision 4) for the major
milestone events in the UFTR conversion process commencing with the notification of
receipt of funding effective in December, 1987 and concluding with submittal of a final
report to NRC and DOE summarizing the results of the conversion by August, 1983. It

should be noted that this schedule is tentative and, as required by 10 CFR 50.64, will be




updated rearly. There has been considerable schedule slippage during the past two
years. The schedule is also subject to variations caused by availability of replacement fuel
(plate type or silicide) or other items involved in required facility changes as well as
variations in the level of DOE funding after the first two year period (now extended) for
which funding has been received. Other areas which may impact the schedule are the
avallability of a shipping cask #specially for irradiated HEU fuel (we are currently using our
HEU fuel at a rate of about 1.5 MW-Days per year so it will probably require a cask versus
a 6M container) and final usage of the UFTR with HEU fuel to provide a basis for
comparison of changes in operating characteristics or to meet education, research and
service commitments. Within these constraints and conditions, the schedule in Table ||
i one which the licensee is committed to meeting and which the licensee considers
relatively realistic based upon expected resources.

Although much of the detail of the conversion process has depended upon the final
selection of fuel types, this selection is now finalized; therefore, the information, especially
the tentative schedule in Table Il provided in this updated proposal, shows that the LEU
conversion at the UFTR has progressed during this year withough significant delays
occurred during the year due to requirements to complete testing of the SPERT fuel and
10 maintain graduate student support for the safety analyses. The key decisions
remaining will involve identification and evaluation of system changes required by the
conversion and assurance of the neutronics methodology. The schedule will be most
impacted, however, by the times required for performing and documenting the safety

analysis and perhaps for manufacture of the LEU fuel. The schedule presented in Table

Il is considered to be realistic and should be attainable now that considerable preliminary

work has been completed provided qualified graduate student support remains available.
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University of Plorida Training Resctor
Key Activities for HEU to LBV Puel Convercion

PHASE 1 = PREPARATION POR CONVERSION

A

Receipt of FPunding from Department of Energy
Analysis of UFTR-Spacific LEU Conversion Options

I« Proteoting of Selacted SPERT Pusl Pine

2. Davelopment of & Qualification Program for SPERT Puel Ping

3. Completion of Pre~Qualificetion Teating of SPERT Fual

4+ Evalustion of Comparative Convarsion Options (SPERT VS. SILICIDER)
5+ Selection of LEU Puel Option for UFTR Conversion

Safety Analysio/Licensing Studies

I+ Neutromic Analysie for LEU~Puslad UPTR

2. Thermal-Hydraulic Analyeis for LEZU-Pueled UPTR
3+ Shielding Analysis for LEU~Fualed UPTR

4. Radiosctive Effluent Analysis ao Required

ldentification of Changes in the R=56 License, Technical Specifications,

Facility, Security Documents and Procedures Under the Scope of 10 CFR 60.64(c)(2
48 Necesoitated by Fuel Conversion

Preparation of Full Submiztal to NRC to Support Conversion Including All
Supporting Documents

PHASE 11 = CONVERSION

A

2.

NRC Order to Convert
Fual~Related Activities

le Qualification of Selected LEU Puel
2. Final UPTR Operations with HEU Puel
3. Shipument of Irradisted Puel

4. Raceipt of LEU Puel

Inplemantation of Required Changes in B=56 L!canse per Item 1D,

LEU Puel Loading Activitiee

1. Completion of Praparstions for Cora Loead
2. Loading of LEVU Pual

3. Startup Teeting and Surveillance

Completion of Stertup Documentation

PHASE I1I - REVIEW AND VERIPICATION OF COMVERSION

A
B.
C.
D.
g.

Completion of Startup Testing and Related Survaillancaes
Completion of Power Testing and Surveillances
Detarmination of UPTR Opsrational Charactaeristics
Baturn to Normal Oparatione

Subzisaion of Final Convercion Report to NRC/DOE




TABLE Nl
(Revision 4)
University of Florida Training Reactor
Terative Milestone Schedule
for HEU to LEU Fuel Conversion
Effective Date of Receipt of Funding November, 1987

Date of Full Submittal to NRC of Application to
Convert (including all necessary documents April, 1981

Date of NRC Order to Convert August, 1991
A, Date of Completion of All Plans to Convernt March, 1892
B. Date of Receipt of LEU Fuel May, 1982

o} Date of Completion of Any Final Tests With
HEU Fuel July, 1982

Date of Removal of HEU Fuel September, 1992

Date of Shipment of HEU Fuel December, 1992

Date of Loading of LEU Fuel February , 1993

Date of Completion of Determination of Initial
Operational Parameters With LEU (Startup and
Power Operations Testing) April, 1983

Date of Submittal of Report to NRC/DOE

Summarizing New Operational Characteristics

and Comparing With Predictions of Safety

Analysis August, 1993




APPENDIX 1

LETTERS OF NOTIFICATION THAT
FEDERAL GOVERNMENT FUNDING FOR
UFTR CONVERSION IS AVAILABLE AND

HAS BEEN RECEIVED FROM THE

DEPARTMENT OF ENERGY




Department of Energy
Washington, D.C. 20545

NOV 21 1988

Dr. Williaw G. Verneison
Nuclear Facilities Division
University of Florida
Gainesville, FL 32611

Dear Dr. Vernetson:

This letter is to inform you that funding is available during FY-87
through the U.8. Department of Energy to initiate the conversion of your
resctor from HEU to LEU fuel, It is requested, therefore, that you
submit a proposal, including a detailed cost estimate, to accomplish the
safety analysis phase of the conversion. The proposal should not
include costs for the new fuel ,spent fuel cask rental, or fuel shipping
since these tasks are being handled by others.

You are also reminded that technical assistance for safety documentation
review and analysis is aveilable through the RERTR program at the
Argonne National Laboratory. Your proposal should be coordinated with
and reflect the degree of support to be provided by RERTR/ANL.

We would like to receive your proposal by January 15, 1987, Please
direct it to:

Mr. Richard E. Stephens, Director

Division of University and Industry Prograus

Office of Field Operations Managenent

Office of Energy Research

U.S. Department of Energy

Washington, D.C 20585

If you have any questions, please call me or Keith Brown on 301-353-3995.

Sincerely yours,

-
P ' . e

Harold H. Young .
Division of University & Industry Programs

Office of Field Operations Management
Office of Energy Research

-

ce: R. Stephens, ER-44
A. Travelll, RERTR/ANL




Department of Energy
Qb Aesgn Operovers
Past O%eo Boo §
Ot Rotge Torrwenase 37831

November 12, Y9R7

Mr, Dilland C, Marshal)

Assistant Director

Oftice of Research Administration
University of Florida
Gatnesville, FL 22611

Dear Mr, Marshall:
GRANT NO, DE-FGOS-BBER75387 - AMENDMENT NO, AOOO

Enclosed are two copies of the subject grant document which have been signed on
behalf of the Department of Energy

If this document is satisfactory, plesse have the two enclosed copies signed by
the proper official on behalf of your organization and retum one fyully

executed copy to this office, The remaining fully executed copy 1s for your
retention,

In addition, please have executed the enclosed Assurance of Compliance -
Nondiscrimination in Federally Assisted Programs, and retum the signed
original to this office together with the executed copy of the grant and a

completed Form DOE-538, Motice of Energy RDED Project. Please returm two
copies of the DOE-538,

Sincerely,

D, e

Charles D, Crov

Contrecting Officer
Contract Management Branch
AD-423:Lyle Procurement & Contracts Division

Enclosures:

1. Grant (2 cys.)

2. Agsurance of Compliance
3, DOE 538 (3 cys)

Celebranng the U S Constitution Bicentennial — | 787.1987




Department of Enargy
Oor Modge Oper o tiong
Post OMce Bon §
Ost Ridge. Ternnessae 37831

December 21, 19R7

De, William G, Vernetson
Director of Nuclear Facilities
College of Engineering
University of Floride
Gatnesville, FL 37611

Dear Dr, Vernetson:
GRANT NO, DE FGOS-BRERVS3RT (REVISEN PROJECT DESCRIPTION)

In response to telephone conversations with you and with Keith Brown at
Argonne, enclosed 1s a revised project description for your grant from the
Department of Energy to cover cost of the conversion from MEU to LEU fuel in

University of Florida's training reactor. | apologize for the confusion and
dgelay in this revision resching you,

Plesse substitute the. attached Part Project Description and Reporting

11
“Requiremen.s, for the one transmitted to Di1lard Marshall on November 12, 1987,

and have Mr, Marshall sign the award and return an origina)l to us as soon as

possible. You will not be able to draw down any money from Letter of Credit on
this award until the original copy is returned to us.

hank you for calling our attention to the fact that your award is different
from the other reactur fuel conversion awards the Department of Energy has,

Sincerely,

77/4»21& 4”7/@

Martha A, Lyle
Contract Specialist
Contract Management Rranch

AD-423:Lyle Procurement and Contracts Division

Enclogsure:
Part 11 of Grant DE-FGOS-BRERY53R7

cc: Dillard C. Marshal), Asst, Dir,
Research Administration
University of Florida
223 Grinter Mal)
Gainesville, FL 326A])

Celebratng the U S. Constitution Bicemennial — 17871987




iment of Energy

\daho Operations Oftice
788 DOZ Place
ldeho Falls, \daho 83402

December 19, 1989

Mr, Di1lard C, Marshall
University of Florida

223 Grinter Ma))
Gainesville, Florida 36211

SUBJECT: Grant No, DE-FGO7-BBER7S387
Dear Me, Marshal):

He are enciosing three copies of the subject grant which have been
signed on behalf of DOE, Plesse have all three copies signed by an
suthorized offictal and return two fully executed copies to this office
within two weeks from the date of this letter, The third fully executed
copy 18 for your retention,

Should you have any questions, please contact Ann Rydalch on
(208) 526-9617.

Sincerely,

st At

Trudy A, Thorne
Contract Specialist
Financia)l Assistance Branch

Enclosure




UNIVERSITY OF FLORIDA
GAINESYILLE. 3301

THE DIVISION OF SPONSORED RESEARCH
Oioe of the Vica Pramoon o Research

Decenber 21, 1969

Ms. Trudy A, Thorne
Contract Spscialist
Financial Assistance Branch
Department of Energy

Idaho Operations Office

78% DOE Place

Tdaho Falls, Idaho 83402

RE: Grant No.: DE-FGO7«88ER75387, Amendment #M002
Principal Investigator: Dr. wWilliam G. Vernetson

Dear Ms. Thorne:

Enclosed are two copies of the above referenced amendment which I
have officially signed for the University of rlorida.

If we can be of further assistance, please do not hesitate to
contact us.

Sincerely,

Lt Mt

Dillard C. Marshall
Assistant Director of Research

DCM/mr

Enclosure

FOUAL EMPLOYMENT OFBORTUNITY AFFRMATIVE ACTION EMPLOYVER
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