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Abstract

Since the RERTR-meeting in Newport/USA in 1990 I delivered a series of
papers in connection with the fuel cycle for research reactors dealing with
its front-end. In these papers I underlined the need for unified
specifications for enriched uranium metal suitable for the production of fuel
elements and I made proposals with regard to the re-use of in Europe
reprocessed highly enriched uranium.

With regard to the fuel cycle of research reactors the research reactor
community was since 1989 more concentrating on the problems of its
back-end since the USA stopped the acceptance of spent research reactor
fuel on December 31, 1988.

Now, since it is apparent that these back-end problem have been solved
by AEA's ability to reprocess and the preparedness of the USA to again
accept physically spent research reactor fuel I am focusing with this paper
again on the front-end of the fuel cycle on the question whether there is at
all a safe supply of low and high enriched uranium for research reactors in
the future.

1. Historic supply of enriched uranium for research reactors

In the Western hemisphere the USA have developed since the late fifties a
monopoly on and control over the supply of uranium with higher U-235
enrichments.

In the sphere of influence of the former Soviet Union, Russia had also a
monopoly and control over the supply of enriched uranium for research
reactors to the former east-block countries and its former satellites.
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2. Supply of enriched uranium for research reactors by the U.S.
Department of Energy (DOE)

From the late fifties until 1974 DOE's predecessor USAEC provided the
research reactor community with enriched uranium on a lease-basis. In
1974 the former USAEC changed its supply policy and research reactor
operators had to purchase their enriched uranium from USAEC and later
from DOE. Until 1978 there was no major disturbance of supplies of highly
enriched uranium (HEU) to research reactors. After 1978, however, with
the implementation of the Nuclear Non-Proliferation Act, the USA put on
the export of enriched uranium with enrichments of more than 20 % U-235
more stringent export controls, i. e. consequently U. S. export licenses for
highly enriched uranium (HEU) can - if at all - only be granted on a
case-to-case basis.

Mid of 1993 DOE transferred its enrichment activities for uranium for
Power Reactors to the United States Energy Corporation (USEC); under
existing contracts, DOE remains in the U.S.A. responsible for the supply of
enriched uranium for research reactors. However, future contracts for HEU
will be with the USEC.

Already as of the mid-eighties U.S.-exports of both Medium Enriched
Uranium (MEU) and later on HEU to the main-consumers Europe and
Japan dropped drastically due to large stocks of MEU and certain stocks of
HEU in Europe which could be made available to research reactors after
termination of several research programs where the uranium was no
longer used.

At the end of 1993 DOE has also introduced a changed pricing policy for
the supply of MEU and HEU.

Contrary to DOE's previous policy DOE now only accepts natural uranium
as feed for the enriched product. The supply of low enriched feed at
secondary market conditions is no longer possible. This new policy
resulted in a drastic price increase for LEU and HEU.

This is also an additional reason why US-exports of LEU and HEU have
been cut drastically and today exports of this material from the USA have
to be considered more as sporadic cases.
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As test case for the reliability of supply from the USA certainly serves a
quantity of 69 kgs of HEU for the RHF reactor at Grenoble. This quantity of
HEU is since 1991 stored at DOE and has not yet obtained the U.S. export
license. The reason for the hold of the U. S. export license application for
the RHF reactor is the change of the reactor vessel and the reactor's
temporary shut-down.

3. Supply of LEU and HEU from sources within the European Union
(EU)

There are large stocks of U.S. LEU in Europe sufficient to fuel research
reactors beyond the year of 2000. Moreover, there are stocks of U.S.
uranium having U-235 assays above 20 % stemming from reprocessing of
spent fuel from research reactors and fast breeders.

With regard to the supply of HEU having enrichments between 90 and 93
% there are also certain stocks available in the EU.

In addition, the French Cogema is offering to supply LEU of French origin
and has the capability to produce HEU.

The British UKAEA is offering also LEU obtained by mixing HEU from
reprocessing.

High attention in the research reactor community has attained the need of
HEU for the new Munich research reactor operation of which is scheduled
to be in the year of 2000.

The use of HEU for this research reactor has been criticised especially by
the USA since in their view it undermines the U.S. efforts to reduce
enrichment in research reactors.

In a response to the German opposition party SPD the German
Government officially gave the following statement on June 14, 94.
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Quote
"The intended construction and operation of the FRM II - also in its planned
concept with use of HEU - is in agreement with the terms of the contract
for the Non-Proliferation Treaty of nuclear weapons (NPT) and with the
international obligations of the Federal Republic with regard to safety
measures.

The planned research reactor FRM-II shall exclusively serve for peaceful
purposes. In article IV, first paragraph of the NPT there is explicitly stated
the inalienable right of all parties to develop the research, production and
use of the nuclear energy for peaceful purposes.

In the view of the Government of Germany the use of HEU in research
reactors in states with a high standard of non-proliferation and scientific
foundation of the use of HEU is in agreement with the results of INFCE. In
the recommendations of INFCE it is recognized that despite the desirable
reduction of the U-235 assays in research reactors there will be certain
uses which can only be obtained by HEU."
Unquote

4. Other suppliers of LEU and HEU

In the former Soviet Union and related satellites research reactors have
been fueled with U-235 assays between 36 and 80 %. As was revealed
during the 16th RERTR-meeting in Oarai last year the former Soviet Union
maintained a reduction program similar to the RERTR-program. The
U-235 assay of the reduced fuel is 20 %.

Russia is prepared to offer 19.75 % enriched uranium to research reactors
provided adequate governmental assurances about the peaceful use shall
be given.

Russia, however, does not offer return-possibilities of the spent fuel of
Russian origin.

With regard to the availability of large stocks of weapons-grade uranium
stemming mainly from nuclear warheads the USA has concluded two
major agreements with Russia with the target to down-grade this material
for later use in power reactors. It can, threrefore be anticipated that no
HEU of the military arsenal can be inserted into research-reactors.
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The following chart provides you with a survey about the involved
quantities to be down-graded.

5. Possible future disturbances of the future export of LEU and HEU
from the USA to the EU

Basis for the supply of nuclear fuels from the USA to Europe was the U.S.
Atomic Energy Act of 1954 which was amended by the Nuclear Non
Proliferation Act (NNPA). These acts require among others "prior consent"
regulations for co-operation agreements with other states. The European
Community refused to adapt the existing agreement for co-operation. The
existing agreement for co-operation between the USA and the EU on
December 31,1995.

There exists the possibility that the USA and the EU will not reach a
subsequent agreement thereafter.

The following problems might arise on the supply and return of LEU and
HEU of U.S. origin.

Without such an agreement no transfers after 31.12.95 of source material,
special nuclear material, equipment, production or utilization facilities or
sensitive nuclear technology from the USA to the EU would be possible.
However, transfers of items which were transferred to the EU before
31.12.95 and obligated to the USA under the existing agreement appear to
be capable of retransfer to third countries, without hindrance, as the USA
is concerned, but subject to a condition of peaceful use. However, no
retransfer could be made from third countries to the EU after December
31, 1985.

HEU and LEU (non U.S. ogigin and U.S. origin) from any country,
including Russia, can be imported into the U.S without an Agreement for
cooperation. For example even since the U. S. does not have an
agreement with Russia but MEU from military arsenals will be imported
probably starting next year.
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6. Summary and conclusions

Not only the back end of research reactors faces problems, research
reactor operators are well advised to focus their attention to the safe
procurement of fresh uranium for fuel element production.

NUKEM, being a company active in the external fuel cycle for research
and power reactors is ready to assist you in that respect as in the past.
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The Research Reactor Community is
concentrating since 1989 on the back-end of
the Fuel-Cycle (problems with reprocessing
or final storage).

What is about the safe supply of fresh
uranium?
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Suppliers of Uranium for Research Reactors
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Supplier
DOE

DOE
UKAEA
Cogema
Cogema
NUKEM
NUKEM
Russia
China

% U-235
19.75

90-93
19.75
19.75
90-93
19.75
90-93
19.75 „
19.75

Observations
not virgin, price increase, problems
with acceptance of feed
dto.
mixed with uranium from reprocessing
virgin uranium
virgin uranium
U.S. uranium and from reprocessing
dto.
no return of spent fuel
mixed with uranium from reprocessing
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LEU Quantities derived from 2150 tonnes of
weapon-grade HEU

Military stocks
(t)

900
1250

Country

USA
Russia

LEU 4.4%
(t)

24.400
38.500

62.900

HEU blended with 1.5% U-235 enriched LEU
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The Research Reactor Community should not
only concentrate on the problems of the back-
end (reprocessing or final storage),

but also on the front-end (safe supply of fresh
uranium).


