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ABSTRACT  
The Global Threat Reduction Initiative (GTRI) was announced in early 2004 by then U.S. 
Secretary of Energy Spencer Abraham and was reinforced by an international meeting in 
Vienna in September 2004 of countries supporting non- proliferation efforts. Under 
GTRI, the Foreign Research Reactor Program (FRR) will continue and irradiated fuel 
shipments under the Russian Research Fuel Return Program (RRRFR) will begin. These 
programs will result in a projected increase in research reactor shipments in the coming 
years.  
 NAC owns and operates a fleet of eight NAC-LWT casks, which can transport up to 42 
MTR fuel elements each. For the past 30 years, NAC has been supporting the Department 
of Energy with non-proliferation initiatives. Our teams have loaded casks in more than 25 
foreign countries.  Recent incidents of terrorism and ongoing threats have confirmed the 
necessity to ensure the security of high-enriched uranium and remove it from sensitive 
locations. Tremendous government efforts were initiated in 2004 in order to execute intra-
governmental agreements for reactor conversion and material removal. As a result of 
these agreements, NAC will continue to provide its cask lease and transportation services 
to the Department of Energy. We expect to see very challenging shipments in the coming 
years. We are committed to these non-proliferation efforts as well as meeting our 
commercial customers’ needs for transportation of irradiated fuel. The recent acquisition 
of NAC by USEC Inc. strengthens NAC’s resources and joins NAC with a corporation 
with a strong non-proliferation orientation as the U.S. Government’s Executive Agent 
under the highly successful U.S. - Russian Megatons to Megawatts program. This 
presentation summarizes our planned activities for the coming years with respect to GTRI 
initiatives.  

 
 

1. Introduction 
 

Last May the U.S. Secretary of Energy launched a comprehensive Global Threat Reduction Initiative 
(GTRI) to secure and remove high-risk nuclear and radiological materials that continue to pose a 
threat to the United States and the international community. In order to achieve this, the Secretary has 
directed the National Nuclear Security Administration (NNSA) to consolidate and accelerate the 
department’s nuclear material removal efforts. NNSA’s Office of Global Threat Reduction is 
responsible for major non-proliferation programs, including the Foreign Research Reactor Program 
(FRR) and the Russian Research Reactor Fuel Return Program (RRRFR).  These programs involve a 
significant number of spent nuclear fuel shipments from research reactors around the world back to the 
originating countries – the United States and Russia.  
 
A related effort applying to U.S. research reactors has been initiated to effect conversion of remaining 
HEU cores to LEU material, and to more expeditiously return spent fuel from on-site storage at 
research reactors to DOE storage sites.  
 
NAC has been supporting the U.S. Department of Energy for the last 30 years in the removal of 
sensitive materials from various countries.  In addition, NAC services U.S. commercial reactors by 
providing transport of small numbers of PWR and BWR pins for post irradiation examination as well 
as shipment of irradiated materials in connection with facility decommissioning. This paper will 
evaluate the potential demand for transportation services including support to these key programs:  
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2. FRR Program 
 
Program Dynamics 
In November 2004, the U.S. Secretary of Energy announced the extension of the FRR program until 
May 2019 for fuel irradiated prior to May 2016 expanding candidate fuel returns. Historically, the 
FRR program has executed three to four consolidated shipments per year averaging five to six casks 
per shipment.  However, several reactors that have provided large fuel throughputs have or will shut 
down in the near term. In our judgment, beyond the two or three coming years, the combined effects 
of the extension of the program duration (allowing more flexibility in return date), the shutdown of 
major reactors, and the increased emphasis from GTRI will mostly cancel themselves but in total will 
result in a somewhat reduced demand yielding a reduced shipment rate or a similar rate with reduced 
casks per shipment. 
 
Other Than High Income (OTHI) Country Perspective 
The Secretary’s GTRI initiative has placed added emphasis on achieving the objectives of the FRR 
program.  As a result, discussions have resumed with many OTHI country reactor operators utilizing 
HEU cores regarding alternatives that might not previously have been available to them (i.e. funding 
for replacement of HEU cores with LEU fuel). If these efforts are successful and all the OTHI 
countries operating HEU reactors participate in the return program, a total of around 600 MTR fuel 
elements representing approximately 17 cask loads and 400 TRIGA fuel elements representing two to 
four casks loads would be shipped to the United States. 
 
In addition, a few shipments from OTHI countries operating LEU fuel elements should be expected. 
However, the number of shipments is expected to be lower than historical levels as a large effort has 
already been completed during the first seven years of the program implementation, and a number of 
the participating reactors have ceased operation. 
 
High Income (HI) Country Perspective 
During the next three years a significant number of fuel elements from HI countries are scheduled for 
delivery at Savannah River Site: The European Commission has decided to return part of the U.S.-
origin fuel to the United States from the Nuclear Research Group (NRG) in Petten, The Netherlands. 
One to two shipments should be completed in 2005. Several months ago, Studsvik’s management in 
Sweden decided to shut down their reactor. Approximately 500 fuel elements remaining on the site 
will be returned to the United States in the next three years. Also, as the replacement OPAL reactor 
comes on line in Australia, ANSTO will ship the remaining irradiated fuel from HIFAR reactor (about 
500 fuel elements) back to the United States. After this very active period, the yearly average number 
of shipments is expected to be lower than historical levels unless other reactors are shut down or revise 
their spent fuel management policy. 
 
3. RRRFR Program 
 
The Russian Research Reactor Fuel Return (RRRFR) is a cooperative effort of the United States, the 
Russian Federation and the International Atomic Energy (IAEA) to repatriate Russian fresh and spent 
nuclear fuel from research reactors operating with Russian origin fuel. Under this agreement close to 
20 countries are eligible to receive financial and technical assistance from the United States and IAEA 
in order to ship their fresh and spent research reactor fuel to Russia for safe and secure management. 
While fresh HEU fuel shipments have been successfully performed, spent nuclear fuel shipments 
present a more complex technical challenge due to the nature of the fuel, casks and certifications 
needed, extended period since shipments were conducted and relative inexperience of participating 
reactor operators.  After several years of planning, they are expected to start shortly. 
 
The RRRFR is a very challenging program as about 15,000 fuel elements representing many different 
fuel designs are targeted to be returned to Russia by 2010.  More than 80% of the fuel is enriched to 
greater than 20% Uranium-235. The candidate reactors are spread among three continents: Europe, 
Asia and Africa.  The existing fleet of Russian SNF transportation casks (the TUK-19) for research 
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reactors has a very limited capacity of four fuel elements per cask. In order to achieve the goal to 
repatriate the 15,000 fuel elements by 2010, additional cask types will need to be committed to the 
program.  This has resulted in a program to certify the NAC-LWT cask fleet for the various Russian 
fuel forms.  The NAC-LWT was selected because of its capacity and very flexible loading system, 
combined with the fact that NAC-LWT Cask has been previously analyzed and licensed for Russian 
fuel forms during the shipment of Iraqi and Georgian spent fuel. Additionally, in connection with the 
Iraq campaign, a total of six NAC-LWT casks have been successfully unloaded at the Mayak facility. 
We believe that upon completion of the licensing effort, the capacity and adaptability of the NAC-
LWT cask fleet can easily support two yearly shipment campaigns for the Russian Program while 
continuing supporting the FRR shipments.  
 
Excluding the Vinca fuel in Serbia Montenegro, which represents approximately 8,000 fuel elements 
and which utilizes an atypical smaller size fuel element, the RRRFR Spent Fuel Program represents 
around 280 cask loads to be shipped to Mayak (assuming an average of 25 fuel elements per cask). 
Considering the extended sea and/or land shipment duration from the reactor sites to Mayak, program 
management will be extremely challenging. Selection of the most efficient routes and optimum casks 
for each facility depending of the type and number of fuel elements, facility infrastructure, shipment 
combination with casks originated from different countries and selection of transport mode will be key 
for the success of the Program. 
 
2. NAC’s Fleet/Equipment/Capacities/Capabilities relative to RRRFR utilization 

 
NAC owns and operates a fleet of eight NAC-LWT casks capable of transporting up to 336 MTR type 
fuel elements within a single shipment. The NAC-LWT is licensed by the U.S. Nuclear Regulatory 
Commission (NRC) and also by the U.S. Department of Transportation (DOT) for international 
shipments. It has received validation by more than 20 foreign countries. The NAC-LWT cask is a very 
flexible cask licensed for various contents such as MTR and TRIGA fuel elements, PWR and BWR 
fuel assemblies or rods and other types of research fuel rods.  It also has been analyzed for Russian 
IRT-2, EK-36, EK-10, and EK-NU, and Tammuz fuel assemblies.  
 
Last January, a revised Certificate of Compliance was issued by the NRC to extend the NAC-LWT 
certificate for five additional years (until February 2010) and to update the certificate in compliance 
with TSR-1 (IAEA 96). While the adoption of the TSR-1 regulations by the U.S. NRC (implemented 
October 2004) allowed a three-year time period for compliance, NAC immediately upgraded the 
certification and will perform the first shipment under the –96 certificate this spring. 
 
NAC also has a fleet of five NLI-1/2 casks than can be utilized for fuel shipments as specified in its 
existing certificate, or if authorized by special arrangement.  The NLI-1/2 is the predecessor cask to 
the NAC-LWT and duplicates much of its loading flexibility, procedures, and capacity. 
 
The unique loading flexibility of the NAC-LWT (an extensive complement of equipment has been 
designed and manufactured to facilitate fuel transfer in facilities with limited pool and handling 
infrastructure) permits expedient adaptation of the cask to facilities such as the RRRFR participants 
that may not have performed a spent fuel shipment in their lifetime. This loading flexibility is also a 
key element in meeting the requirements of the RRRFR program as equipment design to resolve cask-
loading interfaces can result in a long and costly process. 
 
NAC’s 20 years of experience in international shipments of spent nuclear fuel by road, rail, sea and 
air, offer substantial benefit to the program’s efficiency and safe execution. 
 
4. Near Term Perspective (coming year) 
 
NAC will continue substantial involvement in the return shipments of SNF under the FRR Program.  
The European Commission has awarded a contract to NAC to ship back to Savannah River Site up to 
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700 HEU fuel elements. A first shipment of five NAC-LWT casks from the Nuclear Research Group’s 
(NRG) Petten reactor will take place this year. 
 
In 2004, NAC received a contract from Reaktorinstitut Graz, Austria to ship the HEU and LEU 
Argonaut plates back to Savannah River Site using one NAC-LWT Cask.  We are expecting to 
perform the shipment in 2005 in combination with another shipment from the Mediterranean Sea. 
 
For the OTHI countries, NAC is the designated DOE transportation contractor.  NAC provided 
technical support to the Department of Energy earlier this year to assess research reactor spent nuclear 
fuel transportation located in Europe and South America as these reactors are planning to utilize the 
opportunity to return their HEU fuel elements to the United States in the near future.  
 
Another key element for spent nuclear fuel element transportation is the licensing activity. The casks 
are licensed for detailed content and any material deviation is subject to a license amendment. 
Obtaining a license amendment can be a very long process especially for international shipments as 
more than one Competent Authority is involved in the process. In 2005, NAC will support significant 
licensing efforts for the FRR and RRRFR Programs. NAC will prepare a license amendment to 
accommodate some Australian fuel elements from HIFAR with a design for a modified basket. Also, 
the NAC-LWT has previously been licensed to transport Russian Origin fuel types when NAC 
performed a shipment of Russian fuel from Iraq back to Mayak in 1993 and from Georgia in 1998. As 
mentioned above, NAC has been contracted to perform fuel analysis in order to submit a license 
amendment covering the Russian Origin fuel types and be ready to ship in 2006.  Based on using 
existing basket designs, it is our current assessment that the NAC-LWT will be able to ship a 
minimum of 28 elements per cask loading and as many as 140 per cask.  
 
Also, NAC has been and will continue supporting the IAEA to prepare for the shipment of irradiated 
fuel from the reactor of VINCA in Belgrade, Serbia Montenegro. Due to the limited infrastructure of 
the facility and the degradation of the fuel, the NAC-LWT is a good candidate for the return-shipment 
as the use of the NAC-LWT would limit re-canning and handling operations at the site.  The NAC-
LWT is licensed to transport highly degraded fuel due to its very low leak rate design. 
 
5. Domestic U.S. Prospective 
 
The DOE emphasis on shipment of U.S. university research reactor fuel resulted in five NAC-LWT 
cask shipments during 2004.  A similar number is expected during the coming years as storage basins 
are emptied, older casks are retired, and additional domestic reactors are shut down.  These shipments 
are performed by motor carrier and are of short duration relative to FRR and RRRFR durations.  With 
proper planning, the shipments can be interspersed with the foreign shipment campaigns on a non-
interference basis. 
 
As mentioned above the NAC-LWT casks can accommodate PWR and BWR fuel assemblies and 
rods. In connection with fuel performance programs, NAC also expects to support a few shipments in 
2005 from U.S. nuclear power plants to US and other foreign hot cells. 
 
6. Looking ahead 
 
Looking beyond the short-term, NAC will continue its involvement in the return of US origin fuel 
back to the US under the FRR Program. As described above, we expect that the two to three coming 
years will be very active with shipments from Europe, Australia and OTHI countries. 
 
In addition, the RRRFR Program will start its implementation. The NAC-LWT should be used in 
support of the existing Russian casks and other potential casks as needed. At this stage of the Program, 
it is premature to provide schedule information. However, based on the time period foreseen for 
completion of the Program, NAC expects to be in a position to provide casks for at least two shipment 
campaigns per year. 
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7. Conclusion 
 
With the continuation of the FRR Program and beginning of the RRRFR, we expect that the number of 
shipments from research reactors will generally increase. However, we see a good transition between 
the FRR Program and RRRFR Program in the two coming years as the number of shipments 
performed under the first one should decrease and shipments under the second one should grow. 
 
NAC’s existing fleet can perform four multi-cask international campaigns a year while still supporting 
a number of individual domestic US shipments.  With effective integrated program management 
including careful planning, licensing anticipation, diligent allocation of trained man-power, regular 
communication with all the entities involved in the Programs, NAC’s existing cask capacity will be 
sufficient to meet the demand.  
 


