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ABSTRACT

The 1997 RERTR meeting was the XX. annual meeting. Time to review the status of the
program and to ask for and to discuss the planned RERTR program speed. After years of
agony there is still not a sufficient activity in conversion studies and conversion of re-
search reactors. But the absolutely necessary flanking measures for convincing operators
converted their reactors that they are not sitting alone in the rain are very satisfying e.g.
the take back program of US origin fuel (free of charge for low income countries) is a
great push forward, the development of higher density fuel allows reactor operators con-
verted already to believe that they are not the only one to pay the penalties, the develop-
ment of fuel for Russian reactors must be followed by a similar take back program to re-
duce the stockpiles. The light is being switched on again on this program.

1. Introduction

The first RERTR meetings started during the series of INFCE** conferences which terminates early
1980 with conclusions agreed by many countries. The RERTR program started with strong efforts,
interesting goals, excellent support and convincing results within the first 7 to 8 years. Activities
mainly undertaken at the beginning by US organizations have been followed to an important extent
by France, Germany, Japan and others and the IAEA.

Then after reaching the first milestones successfully (4.8 g U/cc qualified) the all over the years still
existing opposition was taking the chance and slowed down the program close to zero for nearly 10
years. The again changing understanding upon the needs of enrichment reduction leads to a second
spring of the program. The present situation in conjunction with the anniversary is believed to be a
good occasion to review the status and the planned activities of the RERTR program.

2. RERTR 1997 - General overview

The 1997 XX. RERTR meeting at Jackson Hole, Wyoming, USA, was at a very interesting site, or-
ganized in a professional way including some small difficulties, typical, when it is believed to be a
routine job and with warm overwhelming hospitality. All attendees and their spouses will have it in
good remembrance when waiting for the next great events: the XXV., XXX. or other anniversaries
worth to be celebrated.

Beside this the XX. RERTR meeting was top on the number of 182 attendees, from 20 countries and
two international organizations (88 US, 22 Russia, 15 Germany, 12 France, 7 Japan, 7 Canada and
others) and the number of 60 papers being presented. A breakdown of these papers by topics shows:

2 national programs
14 reactor conversion and conversion studies
21 fuel development and fuel tests
2 new LEU reactors
4 Mo-99 with LEU targets
13 spent fuel management and shipment

*) Reduced Enrichment for Research and Test Reactors
**) International Fuel Cycle Evaluation



1 reprocessing
3 general

3. RERTR - Historical remarks

RERTR is not a task in itself and it is not like other meetings discussing new developments in e.g.
membrane technology in separating different gases. RERTR is the outcome of serious international
concerns in the seventieth on the spread of nuclear weapons technology and the availability of usa-
ble fissile material for such projects. Therefore under the auspices of the UN the IAEA was organiz-
ing for more than two years conferences and a series of meetings of different working groups to ana-
lyze the situation and to define the - at that time - most promising way to minimize the proliferation
risk in reducing e.g. the availability of fissile material above a given percentage of 20 % (Working
Group8cofINFCE).

Some of the conclusions drawn in 1980 at the last INFCE conference have been e.g.

"were convinced that effective measures can and should be taken at the national level and through
international agreements to minimize the danger of proliferation on nuclear weapons without
jeopardizing energy supplies or the development of nuclear energy for peaceful purposes".

"Proliferation resistance can be increased by:

(1) Enrichment reduction preferably to 20 % or less which is internationally recognized to be
fully adequate isotopic barrier to weapons usability of U-235;

(2) Reduction of stockpiles of highly enriched uranium:

(3) Reduction of the annual production of fissile materials in research reactors, although at-
tainment of weapons-usable material would require spent fuel reprocessing. For example, for
some research reactors fuelled with natural uranium the proliferations resistance might be im-
proved by utilizing slightly enriched uranium, which reduces the annual plutonium production.

It must be stressed that in an overall assessment of the proliferation resistance and safeguard of a
particular research reactor, it is necessary to consider all of the above factors."

"In Assessing the practical feasibility of utilization lower enriched fuel in existing research reac-
tors, the agreed criteria are that safety margins and fuel reliability should not be lower than for the
current design based on highly enriched uranium and that neither any loss in reactor performance,
e.g. flux-per-unit power, nor any increase in operating costs should be more than marginal."

"The delegates recognized the central role that the IAEA has played in the past and must contin-
ue to play in the future in meeting the problems that were the focus of the INFCE study."

4. RERTR in the eightieth

The task to follow the INFCE conclusion has been taken over at that time by all countries being in-
volved in the INFCE program. This program starts in the early eightieth with energy, money, man
power, political pressure and believe in working on the right topics to reduce the proliferation risk.
Therefore after a few years (1985/1986) new high density U3Si2 fuel with 20 % enrichment, 4,8 g
U/cc has been qualified to allow in principle to convert the majority of research reactors in the world
with only a few exceptions. But at that time the difficulties in implementing the new qualified LEU
fuel became more and more important, and people lost their believe that enrichment reduction is a
task for all in a fair and equitable way as

Development of higher density fuel stops and neutron flux and economical penalties have been
taken over only by converted reactors and became significant important

No fuel development for Russian fueled reactors was being made, so that large quantities of
HEU remain in the fuel cycle

US were delaying or more or less not converting US reactors and not following their own de-
mands given in Fed. Reg. Notes in 1984 and 1986 for so called "unique purpose reactors"

The return of spent fuel of US origin to DOE sites was stopped for years (from 1989 to 1996).
This was a key problem for non US operators of research reactors
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US politics (the Shumer act) discriminates non US reactors in a non acceptable way by allow-
ing only U-exports if there is a program for higher density fuel which was stopped by US poli-
tics. Therefore no HEU exports occured and non US reactors had been drained out. They are
looking at other suppliers. Even the NCI* in Washington does not support these politics today.

University of Munich decided to build its FRMII with HEU and US-DOE considers over years
to build the ANS with HEU against more and more national and international protests. This un-
dermines RERTR goals.

Internationally closed eyes in considering really the amount of fresh fuel available at the facili-
ties and the spread of this fuel over the world. Remember that e.g. spent fuel is to be consid-
ered fresh fuel if the radiation dose is below 1 Sv/h in 1 m distance in air. Large amounts of
such fuel exists in many countries.

IAEA starts to become an observer and was not playing any longer a central role.

This situation remains more or less for nearly ten years. Letters from RERTR conferences to two
US-Secretaries of Energy and to US-President Clinton were necessary beside many other actions
(letters to the Director General of the IAEA, to the Russian Ministry of Atomic Energy, a. group of
reactor operators starting strong discussions with US-DOE and preparing a legal case) to recover the
RERTR program from agony to have it alive again. This above mentioned situation is the reason
why after 20 years the political goal to implement the enrichment reduction worldwide to nearly 100
% is not being reached and it will take probably more than a decade from now to bring it to a real
success.

V. Where we are and where to go

Recovering from agony and now seeing the old people with fresh energy and blood there has been
within the last two years a significant number of different areas with good progress, but at the same
time other areas are still without necessary actions. This is the typical double face situation of this
techno-political program.

The large US delegation at the XX. RERTR meeting was mainly not only there for US-domestic
reasons. People were and can be proud upon the tremendous progress in some major areas.

The spent fuel return of US origin fuel for 10 (13) years up to May 2006 (2009) is for MTR
type fuel a well established program with shipments till yet from Europe, South America, Asia
(Sweden, Denmark, Germany, Greece, Switzerland, Spain, Columbia, Chile, Japan, Italy) now
being made successfully on a very routine, high professional basis. To have these shipments
going by far more paper work and specific control at site of the status of the spent fuel ele-
ments intended to be shipped have to be performed. But all of this has been made extremely
successful. All our thanks have to go to all people involved from DOE Headquarters and Sa-
vannah River Site, SAIC, Westinghouse, transport companies and licensing organizations. The
licensing organizations for the cask license revalidations in different countries are playing
more and more a key role to have the shipments going within the schedules. The second weak
point was and is still the availability of licensed casks especially for Triga fuel.

The first shipment of spent Triga fuel has been scheduled for this spring. But due to the present
litigation in California which may affect all of the shipments of Triga fuel to Idaho the first
Triga shipment from Europe is being postponed and may happen hopefully next year. This liti-
gation can influence the MTR spent fuel shipment to Savannah River Site, too?

US-DOE starts 1.5 years ago with a new 5 years program for the development of higher densi-
ty fuel (up to 9 g U/cc) which allows all research reactors to convert to LEU or to go down
with their enrichment to an intermediate level as demanded already in Fed. Reg. Notes in 1984
and 1986. Fuel testing starts last year with a screening test of twelve different U-alloys/com-
pounds to select a number of these U-alloys as candidates for higher density fuel. In addition
CERCA starts with a smaller budget with two U/Mo-alloys the development of high density
U/Mo fuel, too, which shows very interesting development possibilities. This development is
mainly being made for the French 100 MW materials testing reactor project JHR, which is in-
tended to use LEU from its startup in 2005.

*) Paul Leventhal, Nuclear Control Institute, Washington, D.C.
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An estimation made - not given by US representatives - shows that the higher density fuel is
believed not to be qualified before the end of the year 2002 to allow conversion of the unique
purpose reactors at that time.

The US take back program for US origin fuel is a very important input to continue to imple-
ment RERTR in many countries. This program offers to low income countries the free of
charge return of their HEU and LEU (spent and fresh) to the US. This is at the moment a great
chance to many of these countries and will be taken by a large number. The take back program
and the free of charge return for these countries is at the moment internationally without any
comparable option for other countries having non US origin fuel. Other countries selling U to
research reactors like China, France, United Kingdom and Russia are not offering a compara-
ble solution. UK, France offering some reprocessing services with take back necessity of all re-
processed materials and waste and everyone has to pay for all services.

Especially Russia has been asked by letters from the IAEA and a large group of operators us-
ing Russian origin fuel for a similar (like US) take back program of spent fuel. They are still
waiting for a reply.

Conversion studies for reactors are on the way for a few more reactors and - this is really new -
for some DOE reactors. But for many, many reactors these studies are missing even for those
the US Fed. Reg. Notes published in 1984 and 1986 demanding for like the so called unique
purpose reactors. Very typical for this situation is, that within the large group of US partici-
pants at the RERTR meeting the US reactor operators were negligible.

New reactors in Thailand, France and Australia will be or are designed to use LEU. Especially
the French JHR with 100 MW power is a real push for the future RERTR activities. This dem-
onstrates that France is willing beside the CERCA fuel development to accept the INFCE de-
mands including the large flux and economical penalties involved with the operation of such
high power reactor with LEU fuel.

The decision of the university of Munich around 1985, when the LEU silicide fuel with 4.8 g
U/cc was close to be qualified, to go ahead with the design of the FRMII with HEU fuel is still
a clear challenge for the RERTR activities and is undermining the progress and pressure on
others. It is very difficult to convince people to convert an existing reactor taking a lot of pen-
alties when a new one is not willing to take the same burden. One of the major reasons for this
situation is for me the US-policy over the years studying the ANS with HEU and not convert-
ing more or less US domestic reactors over many, many years. The US must know, that the
best way to convince people is not by making pressure. It is by far better in giving good exam-
ples.

The possible design of the FRM II with LEU fuel has been discussed again at the XX. RERTR
and it seems to be accepted today by the FRM, too, that this reactor can be build with present
qualified LEU and operated with the same safety margins. To achieve the same neutron flux
the power must be increased by 60 % and the fuel cycle costs will be higher. This means on the
other hand if the FRM II is being operated with LEU and stays at 20 MW there will be a reduc-
tion by approx. 37 % in flux. Others converting their reactor have to take or taken already a
penalty of up to 20 % in neutron flux.

LEU targets for Mo-99 have been tested and it is being expected that these targets will be qua-
lified for use in approx. two years from now.

For research reactors operated in Russia and in other countries using Russian fuel a fuel devel-
opment and testing program is now under way for UO2 fuel with densities up to 3.85 g U/cc.
At the moment many of the test plates failed and PIE's are under way. As the density is close
to the fabricational limits some improvements are believed to be necessary. The US offered to
give their knowhow on silicide fuel fabrication - which is being qualified up to 4.8 g U/cc* -
free of charge to Russia. But still yet no tests are being performed for silicide fuel. Therefore
conversion plans for Russian fueled research reactors are not on the table till yet.

US / Chinese cooperation contract was signed but nothing was told upon any work progress.

*) The Russian tests are staying only on UO2 fuel. Within the RERTR program there has been tested
UA1X, U3O8, UsSi-Al, U3S12 to the limits of fabrication already in the eightieth!
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The activities of the IAEA are mainly observing. The IAEA has a good chance to play a central
role - as demanded for by the INFCE conclusion - in updating periodically the international
status and progress (success) of this UN program to reduce the proliferation risk. To show the
ups and downs will be very convincing for the whole RERTR program.

6. Conclusion

The RERTR program recovered from agony and is being stimulated by important activities:

US take back program of US origin fuel

Program for the development and the qualification of high density fuel in the US and at CERCA

French JHR 100 MW reactor design with LEU fuel

Conversion studies for more US reactors including DOE operated reactors

Test of Russian UO2 fuel with medium densities

Tests of LEU targets for Mo-99 production

US / Chinese coorporation

But there are a number of major stones on that way:

FRMII with HEU

Relatively low activities in converting US reactors

No similar take back program for Russian origin fuel

The Russian fuel development program is fixed only on one fuel (UO2)

US is not following their own Fed. Reg. Notes from 1984 and 1986

IAEA should play a more central role in presenting periodically the international status and
progress of this program.

There is some justified hope that this second spring of the RERTR program will last so long that the
goals formulated in 1980 can be reached mainly within the next decade. But this depends strongly
on the way in trying to implement the enrichment reduction at the non converted facility:

high pressure and the sword is not the right way

only giving examples by oneself is the way to convince people upon the necessity of the way
they should follow.

There is still some hope, that the RERTR program will be a fair program and handled for all re-
search reactors worldwide in an equitable way.
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