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ABSTRACT

The United States Department of Energy, in consultation with the Department of State, adopted the
Nuclear Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel
in May 1996.  To date, the Foreign Research Reactor (FRR) Spent Nuclear Fuel (SNF) Acceptance
Program, established under this policy, has completed 16 spent fuel shipments.  2,651 material test
reactor (MTR) assemblies, one Slowpoke core containing less than 1 kilogram of U.S.-origin
enriched uranium, 824 Training, Research, Isotope, General Atomic (TRIGA) rods, and 267 TRIGA
pins from research reactors around the world have been shipped to the United States so far under this
program.

As the FRR SNF Acceptance Program progresses into the fifth year of implementation, a second
U.S. cross country shipment has been completed, as well as a second overland truck shipment from
Canada.  Both the cross country shipment and the Canadian shipment were safely and successfully
completed, increasing our knowledge and experience in these types of shipments.  In addition, two
other shipments were completed since last year’s RERTR meeting.  Other program activities since
the last meeting included: taking pre-emptive steps to avoid license amendment pitfalls/showstoppers
for spent fuel casks, publication of a revision to the Record of Decision allowing up to 16 casks per
ocean going vessel, and the issuance of a cable to 16 of the 41 eligible countries reminding their
governments and the reactor operators that the U.S.-origin uranium in their research reactors may be
eligible for return to the United States under the Acceptance Program and urging them to begin
discussions on shipping schedules.  The FRR SNF program has also supported the Department’s
implementation of the competitive pricing policy for uranium and resumption of shipments of fresh
uranium for fabrication into assemblies for research reactors.  The United States Foreign Research
Reactor Spent Nuclear Fuel Acceptance Program continues to be successful in reducing the amount
of high enriched uranium in civil nuclear activities, thus supporting worldwide nonproliferation
efforts.  This success is due to the continuing cooperation and coordination between the United States
Government and the research reactor community.  Eligible reactor operators interested in
participating in this program are strongly encouraged to evaluate their inventory of fuel and
determine a plan for future shipments as soon as possible.
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PAPER

The Foreign Research Reactor (FRR) Spent Nuclear Fuel (SNF) Acceptance Program, in the fifth
year of implementation, has completed 16 shipments safely and successfully to date.  Twenty-four
countries have participated so far, returning a total of 3,487 spent nuclear fuel elements to the United
States for management at Department of Energy (DOE) sites in South Carolina and Idaho.  Thirteen
of the sixteen shipments, containing aluminum-based spent nuclear fuel from research reactors went
to the Savannah River Site (SRS) in South Carolina and the other three containing Training,
Research, Isotope, General Atomic (TRIGA) spent nuclear fuel to the Idaho National Engineering
and Environmental Laboratory (INEEL).  Approximately 1.3 metric tons of heavy metal (MTHM)
have arrived at SRS and approximately 0.2 MTHM at INEEL since the program began in May 1996.

The FRR SNF Acceptance Program focuses on the planning and implementation of these shipments
of research reactor spent fuel to the United States in support of worldwide nuclear nonproliferation
efforts.  Along with shipment logistics, the Department continues to address many other issues of
importance to the program.  Resolution of these issues is important in helping us improve our
implementation activities.

We achieved several implementation successes this past year.  In July, a second cross country
shipment, consisting of one cask of TRIGA spent fuel from the United Kingdom was completed.
The cask arrived by ship into Charleston Naval Weapons Station (NWS), South Carolina and was
trucked to the  SRS for commercial vehicle inspection prior to transport across the United States to
the INEEL.  Application of the lessons learned from the first cross country shipment played a
significant role in ensuring this shipment went very smoothly.  One to two cross country shipments
per year are expected over the remaining eight years of the Acceptance Program.

The Savannah River spent fuel team also had the opportunity to plan and complete the second
overland shipment from Canada under the Acceptance Program since our last RERTR meeting.  Two
university reactors in Canada, McMaster University and University of Toronto, both in Ontario
Province, shipped research reactor spent nuclear fuel to SRS.  Two trucks, each carrying a single
cask, entered the United States in Niagara Falls, New York and traveled south to the Savannah River
Site in June.

Together with these two shipments, two other shipments of spent fuel were completed under the FRR
SNF program, bringing the total to four shipments since last meeting.  These other two shipments
consisted of 8 casks from Japan via Europe and 5 casks from Brazil and Venezuela.  Both arrived at
the Charleston NWS in November 1999 and were transported by train to the SRS.
Cask certification continues to be a critical path item in planning for shipment of research reactor
fuel to the U.S.  Six United States license amendments were approved this year for casks transporting
research reactor spent nuclear fuel.  The NAC LWT, NCS TN-7/2, GNS-11, GE Model 2000, and the
AECL F-257 casks were used in shipments from Europe, South America and Canada.  Monitoring
the license amendment process and taking pre-emptive measures to facilitate licensing ensures
availability of compatible casks for use in the shipments.  A separate paper, authored by DOE-
Savannah River, will address the facilitation process and the pre-emptive measures utilized.

On the policy side of the program, a revision to the Record of Decision (ROD) on a Nuclear
Weapons Nonproliferation Policy Concerning Foreign Research Reactor Spent Nuclear Fuel was
published in the U.S. Federal Register on July 19, 2000.  This revision increased the maximum
number of casks on a single ocean-going vessel to sixteen.  The May 1996 ROD limited the number
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of casks containing spent nuclear fuel on a single ocean-going vessel to eight, based upon the
analysis in the Final Environmental Impact Statement on a Nuclear Weapons Nonproliferation
Policy Concerning Foreign Research Reactor Spent Nuclear Fuel.  At the time the ROD was issued,
the worldwide supply of spent fuel casks available for use in transporting foreign research reactor
spent nuclear fuel was very limited, and thus DOE forecasted that no more than eight casks could be
made available to support any one shipment.  However, since 1996, the worldwide supply of spent
fuel casks has increased to the point where it is possible to transport up to sixteen casks on a single
ocean-going vessel, thus potentially helping reduce the number of ocean transits and saving money
for both high-income economy shippers and DOE.

After RERTR 1999 in Hungary, representatives from DOE and the U.S. Department of State (DOS)
visited TRIGA and MTR reactors in Turkey with fuel eligible for shipment.  This was an initial visit
to the country to discuss program details, perform initial facility assessments and discuss potential
shipments.  In calendar year 2000, Program representatives also visited Argentina, Chile and Peru.
Spent fuel from the La Reina research reactor in Chile was shipped to the U.S. under the Acceptance
Program in September 1996.  Program representatives are now finalizing details on an upcoming
shipment from Chile and from the RA-3 research reactor storage facility in Argentina.  The visit to
Peru was an initial visit with representatives at the RP-10 research reactor to discuss program details
and perform an initial facility assessment.  In calendar year 2001, Program representatives plan to
visit research reactor facilities throughout Asia for initial and, if necessary, follow-on program visits.
It is our understanding that research reactors in Bangladesh, Indonesia and Thailand are interested in
participating in future shipments under the program.

In an effort to encourage decisions on program participation and better anticipate the volume of
incoming shipments and the number of participating research reactors, the DOE and the DOS sent a
cable to U.S. embassies in a number of the countries possessing research reactors which have fuel
eligible for shipment.  The cable, sent in June 2000, focused on those countries containing research
reactors with which DOE has had little or no communication regarding program participation.  U.S.
embassies in the following countries received the cable: Austria, Bangladesh, Brazil, Canada,
Finland, Italy, Jamaica, Japan, Korea, Malaysia, Peru, Philippines, Romania, Thailand, The
Netherlands, and Turkey.  The cable provided an overview of the program purpose, goals, and
eligibility requirements and emphasized the program expiration date.  The cable requested Embassy
assistance in conveying this information to the research reactor operators and to the government
agencies responsible for the reactors.  Government officials and research reactor managers need to be
made aware of their option to participate in the Acceptance Program and the liabilities and financial
burdens associated with long-term disposition of spent nuclear fuel should they chose not to
participate.  In addition, they should be encouraged to waste no time in developing a spent fuel
management plan customized to the facility’s and/or country’s needs.

As of September, DOE has received responses from most of the countries and has initiated
discussions with the reactor operators and/or government officials as appropriate.  DOE/DOS will
continue to try to contact those countries that have not yet responded to determine whether they plan
to participate in the program so that accurate information is reflected in the forecasted shipping
schedule for the remaining years of the program.

For the fiscal year 2001, DOE anticipates six shipments of research reactor fuel to DOE management
sites.  Four from Europe and one from South America are scheduled to arrive at Charleston NWS for
shipment to SRS.  One shipment from Europe of TRIGA fuel is scheduled to arrive at Charleston
NWS sometime next summer for transport overland to INEEL.
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A primary goal of the Acceptance Program is to support world-wide nonproliferation efforts by
shipping high enriched uranium (HEU) of U.S.-origin to the United States for management and
disposition.  An important part of this process involves helping reactor operators convert their cores
to low enriched uranium as the fuels become qualified and available.  In working with other program
offices within DOE (e.g., Office of Nuclear Nonproliferation and Office of Nuclear Energy), the
Acceptance Program became involved in the Department’s efforts to implement a competitive
pricing policy for the sale of DOE uranium and to provide assistance for resumption of shipments of
fresh uranium for fabrication into fuel assemblies for research reactors.

The goal of the DOE uranium pricing initiative is to provide competitive pricing of enriched uranium
products for non-Departmental customers.  Prices charged for uranium product will now be within a
reasonable range of the market value at the time of the quote.  Prices quoted to customers will depend
on various factors, such as the uranium and enrichment market prices, terms and quantity of
commitment and cost factors of processing the product at the Y-12 plant.  The previous pricing
policy utilized distinct Separative Work Units for low enriched uranium (LEU) and HEU and did not
accurately reflect the market.  This left DOE unable to compete with other fresh fuel suppliers.  The
Acceptance Program was specifically interested in ensuring a competitively priced supply of low
enriched uranium for foreign research reactor facilities participating, or planning to participate, in the
Foreign Research Reactor Spent Nuclear Fuel Acceptance Program.

The first research reactor to benefit from these policy changes within DOE is the High Flux Reactor
(HFR) at the Joint Research Center in Petten, The Netherlands.  On January 10, 2000 a diplomatic
note was signed between the Government of the U.S. and the European Commission concerning
supply of high enriched uranium for the HFR reactor and subsequent shipment of spent research
reactor fuel from this facility to the United States.  Petten has agreed to convert the core to LEU by
May 2006.  However, Petten is awaiting licensing authorities to approve the conversion, a process
which is expected to take several years.  The U.S. has agreed to export HEU to Petten in the interim
so that Petten may continue to operate pending regulatory approval and conversion.  The Department
has a contract with Euratom for the sale of material for Petten.  Shipment of the fresh HEU began
this past summer.

This program has dealt with numerous issues, as one could expect for a program dealing with
transport of spent nuclear fuel across international boundaries.  From the outset of this program, the
public concerns numbered many, and they are still occasionally revisited.  We have also been
culturing a lengthy “Lessons Learned” list of ideas or comments generated over the lifetime of this
program which have proved to increase efficiency and fine-tune the program.  In FY00,
representatives of the DOE and DOS, experienced in policy and implementation related to the
Acceptance Program and RERTR program, were contacted to participate in a series of talks between
the U.S. government, the government of Russia and the International Atomic Energy Agency
(IAEA).  Discussions centered on feasibility of implementation of a program in Russia for
management and disposition of Russian-origin uranium fuel currently located in foreign research
reactors, similar to the U.S. Foreign Research Reactor Spent Nuclear Fuel Acceptance Program.
Plans are now only in the preliminary stage, but the program seems to be generating interest and
support from within the IAEA as well as both the U.S. and Russian governments.  Discussions thus
far have resulted in generation of a list containing more than twenty research reactors in at least
seventeen countries using uranium fuel enriched in either Russia or the former Soviet Union.  Any
program that is instituted as a result of these discussions will most likely focus on addressing nuclear
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safety and nonproliferation concerns.  It is expected that initial shipments, demonstrating feasibility
of the concept, could occur as early as 2001.

The lessons learned during shipment planning and policy implementation are important to the
continuing success of the FRR SNF Acceptance Program.  The second cross country shipment went
very smoothly because DOE took into consideration the issues encountered during the 1999
shipment.  One logistical improvement adopted in the past year is the use of truck as the mode of
transport from Charleston NWS to the SRS.  For the first four years of the program, rail was the
preferred mode of transportation.  However, for smaller shipments, such as the one cask shipment
from the United Kingdom, truck is more efficient.  We now anticipate that future shipments of up to
four casks will be transported by truck from the wharf to the site.  For shipments with more than four
casks rail will most likely continue to be used from Charleston NWS to SRS.

The FRR SNF program continues to be successful in large part due to the aggressive planning efforts
between the United States and those countries eligible to ship their research reactor fuel.  It is
imperative that we continue to schedule shipments as soon as possible in order to allow for as much
spent fuel to be shipped to the United States over the remaining eight years of the program.  It is
important to note, however, that countries interested in participating need to express their interest
soon so that fuel/facility assessments can be scheduled and shipments may be entered in the long-
term shipment forecast.  The program may not be able to accommodate a large number of last minute
requests.  With more casks available for shipment and more casks allowed on a single ocean going
vessel, and with transportation plans into and across the United States established and implemented,
shipments can be made more efficiently for all parties involved.  We remain committed to our
program goals and hope to work with all remaining eligible research reactors to plan for shipments of
their eligible spent fuel.  The DOE continues to support research reactor operators’ needs and would
be happy to meet with you to discuss the program.


