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This paper is meant to describe and discuss exactly what its title
implies: namely, how the status of the RERTR Program compares with what it
was last year, and to discuss the causes and implications of the changes.

Both description and discussion will be comprehensive, but general in
nature. Almost every subject that will be addressed is to be covered in
detail in other presentations at this conference. The main objective of this
paper is to provide the audience with some orientation and sense of perspective
that may assist in viewing the other program presentations as part of an
overall effort, rather than as separate and unrelated activities.

In general, the purpose, goals, strategy and organization of the program
have not changed from what they were when described in previous papers and
conferences. From the technical point of view, on the other hand, this has
probably been the year in which the largest number of significant new develop-
ments have taken place in the RRTR Program. Many of these new developments
were favorable and corresponded to positive steps forward towards the program
goals. Others corresponded to significant changes in program plans and
projections.

In order to fit the presentation within the allowed space and time, I
will concentrate on the more important points. Almost any discussion of the
program elements which have remained constant (such as goals, purpose, etc.)
will be avoided in favor of an immediate discussion of the changes. However,
in order to do so, a list of the program areas in which the changes have
occurred must first be considered.

The major and minor headings of the ar;as whose main developments will be
discussed are listed in Table 1. After a breif discussion of this list, I
will attempt to give some indication of the impact which the changes are
likely to have on future program activities. I will conclude with an outline
of what appears today as the most probable program schedule for the next few
years.

In the area of ANALYSIS DESIGN, good progress has been made in each
of the main components. Under the sub-heading of METHODS CODES, the PARET
code has been adopted and applied with remarkable success to the analysis of
research reactor transients. Dr. Woodruff will present at this meeting the
results of this work, which is expected to be very useful in the preparation
of safety analysis reports for research reactor core conversions. Also in the
area of safety analysis, the AIRLOCA code has been under development for the
analysis of Loss-of-Coolant-Accidents in research reactors. The work is not
yet finished but significant progress has been made. In the GENERIC ANALYSIS
Area, a significant number of contributions have been made to two guidebooks
which are in preparation at the IAEA in support of reactor conversions. These
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guidebooks follow in the same spirit of the first IAKA guidebook (IAEA-TECDOC-233),
which was published in 1980. The first of the two new guidebooks, on D20
reactors, is to be published late in 1983; the other, on Safety and Licens-
ing aspects, will probably take another year to complete. Many of the con-
tributors to these guidebooks are in the audience, and it is planned to hold
a small technical guidebook meeting after conclusion of the conference.
Studies have also been performed to better assess the relative advantages of
various fuel types. The results of this work will be presented by Dr. Matos.
Finally, the number of reactors with which the RERTR Program has active on-going
study programs related to core conversions is steadily growing and has now
reached number 23.

In the FUEL DEVELOPMENT AND ELEMENT DEMONSTRATION Area, good progress
has ben made in the aluminide fuels. The irradiation of miniplates (some
with densities up to 23 g U/cm3) is now complete, with burnups in excess of
87%. The post-irradiation examinations of these miniplates will be completed
in the next three'or four months and no surprises are expected. Also the
irradiation of full-size aluminide elements (with densities of 17 g U/cm3 is
complete and Post-Irradiation-Examinations (PIE's) will be completed in 1983.
Irradiation of elements with greater uranium density is to begin in 1983, with
PIE's scheduled for completion in 1984. In summary, development and testing
of aluminide fuels is in good shape. 17 g U/cm3 and 23 g U/cm3 are expected
to be qualified approximately now and next year, respectively, with additional
confirmatory evidence to follow shortly after these dates.

The oxide fuels are also in good shape. Both irradiations and PIE's of
LEU miniplates with 31 g U/cm3 are complete with good results. Irradiation
of full-size elements with up to 32 g U/cm3 is to begin next month, and the
fuel is expected to be qualified with LEU around the end of 1984. No clear
predictions about qualification of this fuel with MEU is possible, because
three MEU oxide miniplates have not been successful.

The silicide fuels are those in which most of the program fuel development
work has concentrated during the past year, and in which the biggest surprises
have occurred. Altogether, fifty-five silicide miniplates have been irradiated
to various burnups. Twelve are still in the core. One of the miniplates failed
during irradiation, and three or four others warped. Most of the other mini-
plates are in good shape, but the failures need to be explained to avoid the
possibility of future reoccurrences. In addition, since some of the successful
plates had densities in excess of 49 g U/cm3, the correlation between density
and failure is unclear and the working density range of the miniplates fabricated
with current procedures is not fully known. The PIE's are now in progress, and
it is hoped that much will be learned from them. The preliminary results of the
PIE's will be discussed in detail at this meeting by Dr. Hofman.

Full-size silicide elements (U3Si2) fabricated by NUKEM have been under
irradiation in the ORR since May 1982. The material which these elements con-
tain is different from that of the miniplates which failed, and it is hoped
that the information which will become progressively available from the PIEs
will allow irradiation of these elements to their intended burnup level. In
conclusion, it is now too soon to tell when the silicide fuels will become avail-
able; the final outcome of their development is also not certain at this time.
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The irradiation of TRIGA pins has proceeded successfully and without
surprises. Irradiation of the intermediate densities is now complete.
Irradiation of the most advanced TRIGA fuel 3.73 g U/cm3) is to be com-
pleted in 1983. Including some time for cooling and PIE's, it may be said
that all qualification tests on TRIGA fuel will be completed in 1984.
These developments will be discussed in detail by Mr. West.

The issue of feasibility and cost of reprocessing LEU fuel has recently
assumed great importance for the RERTR Program. A significant step forward in
this area has been achieved by personnel of the Savannah River Laboratory
(SRQ. Dissolution, clarification, and solvent extraction studies have been
performed for silicide fules with positive results. SRL personnel will
describe at this meeting their work on silicide fuels. They plan to extend
this work to oxide and aluminide fuels next year.

Finally, in the area of WHOLE-CORE-DEMONSTRATIONS, the Ford Nuclear
Reactor went critical with LEU fuel during the past year. This event, and
the measurements which were performed, will also be described in detail at
this meeting. For the purpose of this presentation it suffices to say that
the FNR has confirmed, so far, the validity of RERTR Program calculations and
evaluations. After experiments with full HEU and full LEU cores, experiments
with mixed cores will also be performed.

RERTR Program plans and schedules have been affected to some extent, by
the progress and changes which have been mentioned. However, with the excep-
tion of activities related to silicide fuels, all major program milestones are
essentially unchanged from what they were last year. For instance, the
expected qualification dates of fuels with 17 and 31 g U/cm3 are unchanged
(1982 and 1984, respectively).

The part of the plans/schedules which has changed significantly is that
related to the sicides. In this area the unexpected results obtained during
the past five months have caused two types of changes in program planning
which, for lack of a better terminology, will be referred to as NEAR-TERM and
LONG-TERM changes. NEAR-TERM changes are those which affect what is planned
for the next six months. LONG-TERM changes are those which affect what is
planned beyond the first six months.

RERTR Program activities during the next six months will concentrate on
resolving the questions which have been brought about by the unexpected
results of the silicide miniplates. First of all, top priority will be
assigned to the PIE's. The emphasis will be placed on identifying what made
the miniplates fail and what can be done to prevent it. A comprehensive list
of substitute fuels will be prepared, complete with plans. This list will
include a number of conceivable modifications that may be introduced in the
fabrication of silicide fuels. The design of the irradiation rig will be
improved so that unfailed plates can be easily removed and inserted in another
module for further irradiation if one or more miniplates were to fail.
Further new demonstrations of silicide fuels will be deferred until better
knowledge is acquired on their behavior. Renewed emphasis will also be placed
on those fuels which were developed as backups for the sicides and on which,
during the past year, a reduced emphasis had been placed because of the
apparent success of the sicides. This means, in particular, placing more
emphasis on the irradiation and examination of full-size oxide elements.
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Greater emphasis will also be placed on design changes which will extend the
range of applicability of oxide fuels with LEU. This will require more work
in the therma1hydraulics and safety areas, compared with what had been
planned if the sicides had been immediately successful.

At the end of this near-term period, a fundamental goal is to prepare
a new long-term plan which will define the new materials to be tested, their
goals, costs and schedules.

By definition, it is not possible to define now in detail all the features
of the long-term plan. However, it is possible to speculate on the probable
features of such a plan on the basis of what is known today. It must be
stressed that this is a guess of what the plan might be, rather than a plan,
and that this guess is only my own.

I speculate that, at the end of six months, enough information will have
been acquired to decide on the fabrication, irradiation, and examination of a
new batch of miniplates. They may be sicides, substitutes, or both. Some
time will be saved by allowing overlap of intermediate phases. That is,
some plates would be irradiated while others are being fabricated. After
this, fabrication, irradiation, and testing of full-size elements will follow,
always overlapping operations whenever feasible. Eventually, prototype
elements will be used to achieve qualification of the fuels.

While not required for fuel qualification, a whole-core demonstration of
a fuel with the required uranium density could be greatly effective in estimating
the accuracy of performance, safety and fuel cycle evaluations. The FNR demon-
stration is now providing valuable information at the low end of the uranium
density of interest 17 g U/cm3). Previous RERTR Program plans included a
silicide whole core demo close to the high end of such uranium density (-4.8 g
U/cm3). With the date for silicide qualification possibly slipping into the
future by two or three years, consideration is now given to the possibility that
a U308 demo (-3.2 g U/cm3) could providethe same type of information at a
much earlier date. Thus, our "speculative" long range plan now includes the
possibility of an oxide whole core demo.

Figure I reflects, in the form of a milestone chart, the observations
which have just been made. As the PIE's of Modules 7 and 10 proceed, irradia-
tion of Module 13 continues, hopefully up to 757. burnup. Meanwhile, the
period of information accumulation continues, and a decision point is reached
in May, 1983. Miniplate fabrication would probably take close to one year, but
half of it could overlap with irradiation, and this with cooling, and cooling
with PIE's. Element tests would be concluded at the end of FY1987, and prototype
irradiation at the end of FY1988. In practice, this scenario takes approximately
three years to bring the program back to the point where it was four months ago.

It must be stressed again that this is only a hypothetical scenario, not
a plan. Other scenarios, based on much more optimistic or pessimistic assump-
tions, can be drawn. Only time can tell what the real options will be, and
the best virtues are now to be found in patience and in determination to sort
things out before committing oneself to a given course of action. I believe,
however, that the scenario which has been described strikes a reasonable balance
between extreme assumptions and provides some indication of the future course of
the RERTR Program.
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On a different subject, it is comforting to note that the program con-
tinues to have the full support of both the U.S. Congress and the U.S. Admin-
istration. In particular, the Federal Register of July 1982 contains a
Policy Statement of the Nuclear Regulatory Commission which is fully supportive
of the Program. In addition, the Continuing Resolution recently passed by the
U.S. Congress makes provisions for full funding of the program during FY
1983. With their support, the RERTR Program is in a good position to solve its
technical problems.

Table I

MAIN RERTR PROGRAM AREAS

ANALYSIS AND DESIGN

Methods and Codes

Generic Analysis

Specific Support

FUEL DEVELOPMENT AND ELEMENT DEMONSTRATION

UAIX-Al

U308-Al

U3SixAly-Al

UZrHx

Reprocessing

WHOLE CORE DEMONSTRATIONS
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EFFECT OF NEW SILICIDE DEVELOPMENTS ON LONG-TFRM PROGRAM SCHEDULE (SPECULATIVE)

FY 1982 1983 1984 1985 1986 1987 1988

SILICIDE M7 COOL V PIE IV

IRR OLv PI EV

mlo IRR V COOLV PIEV

M13
JACC IN.0,

MP FAB

MP IRR

MP COOL

MP PIEr x Z' ='

EL FABjr COOLV PIDF
00

PROTOTYPE FAB V IRR (D

F-

OXIDE MPCOOLV PIE

EL(I. 7) I RR P6

EL' (2-3,3. 2)1 RR VCOOL V PE V

1410, CORE DEMO 3.2) IRR V AN IF

ALUMINIDE MP PIE

EL (2. 3) I RR VCOOL V P I El F

WHOLE-
CO R F DFf4l 1.17)1 RR V AN IF


