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    Abstract

        
            This paper examines the security and safeguards implications of potential management options for DOE's sodium-bonded blanket fuel from the EBR-II and the Fermi-1 fast reactors. The EBR-II fuel appears to be unsuitable for the packaging alternative because of DOE's current safeguards requirements for plutonium. Emerging DOE requirements, National Academy of Sciences recommendations, draft waste acceptance requirements for Yucca Mountain and IAEA requirements for similar fuel also emphasize the importance of safeguards in spent fuel management. Electrometallurgical treatment would be acceptable for both fuel types. Meeting the known requirements for safeguards and security could potentially add more than $200M in cost to the packaging option for the EBR-II fuel.
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                    Electrometallurgical techniques for DOE spent fuel treatment: A status report on Argonne National Laboratory`s R and D activity

                    
                        Technical Report

                    In July 1995, the Department of Energy asked the National Research Council (NRC) to extend the lifetime of its Committee on Electrometallurgical Techniques for DOE Spent Fuel Treatment in order to provide additional advice. After this additional activity was approved by the NRC, the committee was specifically charged with two tasks: first, to carry out an ongoing evaluation of Argonne National Laboratory`s (ANL`s) research and development (R and D) activity on electrometallurgical techniques for treatment of DOE spent fuel, including their specific application to Experimental Breeder Reactor II (EBR-II) spent fuel; and second, to evaluate the scientific and technological issuesmore » associated with extending this R and D program to handle plutonium, should the DOE decide that an electrometallurgical treatment option for the disposition of excess weapons plutonium is worth pursuing. The committee`s previous report responded to the second part of the charge, and this report turns to the first part, providing ongoing evaluation of the scientific and technological aspects of the R and D program for spent fuel treatment. The EBR-II fuel treatment demonstration has been delayed pending completion of an environmental assessment (EA), a process in which the committee has not participated. In addition, ANL has made a decision on revised amounts of driver and blanket fuel required to complete the demonstration. Because the delay in initiation of hot operations at ANL-W precluded review of the processing of irradiated EBR-II fuels, the committee focused on the ANL efforts to develop and test waste forms.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Overview of Requirements for Using Overweight Vehicles to Ship Spent Nuclear Fuel

                    
                        Conference
                            Thrower, A; Offner, J; Bolton, P
                            

                    The U.S. Department of Energy's (DOE's) Final Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada, considered a range of options for transportation. In evaluating the impacts of the mostly-legal weight truck scenario, DOE assumed that some shipments would use overweight trucks. The use of overweight trucks is also considered in the Draft Supplemental Environmental Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear Fuel and High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada, issued for public comment in Fall 2007.more » With the exception of permit requirements and operating restrictions, the vehicles for overweight shipments would be similar to legal-weight truck shipments but might weigh as much as 52,200 kilograms (115,000 pounds). The use of overweight trucks was determined to be acceptable for the Office of Civilian Radioactive Waste Management (OCRWM) Program because the payload is not divisible and the packaging alone may make shipments overweight. Overweight truck shipments are common, and states routinely issue overweight permits, some for vehicles with a gross vehicle weight up to 58,500 kilograms (129,000 pounds). This paper will present an overview of state overweight truck permitting policies and national and regional approaches to promote safety and uniformity. In conclusion: Overweight truck shipments are made routinely by carriers throughout the country. State permits are obtained by the carriers or by companies that provide permitting services to the carriers. While varying state permit restrictions may add complexity to OCRWM's planning activities, the well-established experience of commercial carriers and efforts to bring uniformity to the permitting process should allow the overweight shipment of SNF to be a viable option. (authors)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Full-Scale Cask Testing and Public Acceptance of Spent Nuclear Fuel Shipments - 12254

                    
                        Conference
                            Dilger, Fred; Halstead, Robert; Ballard, James
                            

                    Full-scale physical testing of spent fuel shipping casks has been proposed by the National Academy of Sciences (NAS) 2006 report on spent nuclear fuel transportation, and by the Presidential Blue Ribbon Commission (BRC) on America's Nuclear Future 2011 draft report. The U.S. Nuclear Regulatory Commission (NRC) in 2005 proposed full-scale testing of a rail cask, and considered 'regulatory limits' testing of both rail and truck casks (SRM SECY-05-0051). The recent U.S. Department of Energy (DOE) cancellation of the Yucca Mountain project, NRC evaluation of extended spent fuel storage (possibly beyond 60-120 years) before transportation, nuclear industry adoption of very largemore » dual-purpose canisters for spent fuel storage and transport, and the deliberations of the BRC, will fundamentally change assumptions about the future spent fuel transportation system, and reopen the debate over shipping cask performance in severe accidents and acts of sabotage. This paper examines possible approaches to full-scale testing for enhancing public confidence in risk analyses, perception of risk, and acceptance of spent fuel shipments. The paper reviews the literature on public perception of spent nuclear fuel and nuclear waste transportation risks. We review and summarize opinion surveys sponsored by the State of Nevada over the past two decades, which show consistent patterns of concern among Nevada residents about health and safety impacts, and socioeconomic impacts such as reduced property values along likely transportation routes. We also review and summarize the large body of public opinion survey research on transportation concerns at regional and national levels. The paper reviews three past cask testing programs, the way in which these cask testing program results were portrayed in films and videos, and examines public and official responses to these three programs: the 1970's impact and fire testing of spent fuel truck casks at Sandia National Laboratories, the 1980's regulatory and demonstration testing of MAGNOX fuel flasks in the United Kingdom (the CEGB 'Operation Smash Hit' tests), and the 1980's regulatory drop and fire tests conducted on the TRUPACT II containers used for transuranic waste shipments to the Waste Isolation Pilot Plant in New Mexico. The primary focus of the paper is a detailed evaluation of the cask testing programs proposed by the NRC in its decision implementing staff recommendations based on the Package Performance Study, and by the State of Nevada recommendations based on previous work by Audin, Resnikoff, Dilger, Halstead, and Greiner. The NRC approach is based on demonstration impact testing (locomotive strike) of a large rail cask, either the TAD cask proposed by DOE for spent fuel shipments to Yucca Mountain, or a similar currently licensed dual-purpose cask. The NRC program might also be expanded to include fire testing of a legal-weight truck cask. The Nevada approach calls for a minimum of two tests: regulatory testing (impact, fire, puncture, immersion) of a rail cask, and extra-regulatory fire testing of a legal-weight truck cask, based on the cask performance modeling work by Greiner. The paper concludes with a discussion of key procedural elements - test costs and funding sources, development of testing protocols, selection of testing facilities, and test peer review - and various methods of communicating the test results to a broad range of stakeholder audiences. (authors)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    International Atomic Energy Agency (IAEA) activities on spent fuel management options

                    
                        Conference
                            Lovasic, Z; Danker, W
                            

                    Many countries have in the past several decades opted for storage of spent fuel for undefined periods of time. They have adopted the 'wait and see' strategy for spent fuel management. A relatively small number of countries have adopted reprocessing and use of MOX fuel as part of their strategy in spent fuel management. From the 10, 000 tonnes of heavy metal that is removed annually from nuclear reactors throughout the world, only approximately 30 % is currently being reprocessed. Continuous re-evaluation of world energy resources, announcement of the Global Nuclear Energy Partnership (GNEP) and the Russian initiative to formmore » international nuclear centers, including reprocessing, are changing the stage for future development of nuclear energy. World energy demand is expected to more than double by 2050, and expansion of nuclear energy is a key to meeting this demand while reducing pollution and greenhouse gases. Since its foundation, the International Atomic Energy Agency (IAEA) has served as an interface between countries in exchanging information on the peaceful development of nuclear energy and at the same time guarding against proliferation of materials that could be used for nuclear weapons. The IAEA's Department of Nuclear Energy has been generating technical documents, holding meetings and conferences, and supporting technical cooperation projects to facilitate this exchange of information. This paper focuses on the current status of IAEA activities in the field of spent fuel management being carried out by the Division of Nuclear Fuel Cycle and Waste Technology. Information on those activities could be found on the web site link www.iaea.org/OurWork/ST/NE/NEFW/nfcms. To date, the IAEA has given priority in its spent fuel management activities to supporting Member States in their efforts to deal with growing accumulations of spent power reactor fuel. There is technical consensus that the present technologies for spent fuel storage, wet and dry, provide adequate protection to people and environment. As storage durations grow, the IAEA has expanded its work related to the implications of extended storage periods. Operation and maintenance of containers for storage and transport have also been investigated related to long term storage periods. In addition, as international interest in reprocessing of spent fuel increases, the IAEA continues to serve as a crossroads for sharing the latest developments in spent fuel treatment options. A Coordinated Research Project is currently addressing spent fuel performance assessment and research to evaluate long term effects of storage on spent fuel. The effect of increased burnup and mixed oxide fuels on spent fuel management is also the focus of interest as it follows the trend in optimizing the use of nuclear fuel. Implications of damaged fuel on storage and transport as well as burnup credit in spent fuel applications are areas that the IAEA is also investigating. Since spent fuel management considerations require social stability and institutional control, those aspects are taken into account in most IAEA activities. Data requirements and records management as storage durations extend were also investigated as well as the potential for regional spent fuel storage facilities. Spent fuel management activities continue to be coordinated with others in the IAEA to ensure compliance and consistency with efforts in the Department of Safety and Security and the Department of Safeguards, as well as with activities related to geologic disposal. Either disposal of radioactive waste or spent fuel will be an ultimate consideration in all spent fuel management options. Updated information on spent fuel treatment options that include fuel reprocessing as well as transmutation of minor actinides are investigated to optimize the use of nuclear fuel and minimize impact on environment. Tools for spent fuel management economics are also investigated to facilitate assessment of industrial applicability for these options. Most IAEA spent fuel management activities will ultimately be reported in one of the IAEA technical publications (available at http://www.iaea.org/Publications/index.html). In addition, to the above activities, the Nuclear Fuel Cycle and Materials Section maintain a database and information system as a resource to Member States. During their annual reviews of IAEA spent fuel management activities, Member States have confirmed that the Nuclear Fuel Cycle and Waste Technology Division will continue to have a role in rendering an impact on the sustainability of long term spent fuel management options. (authors)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Proliferation resistance of advanced sustainable nuclear fuel cycles.

                    
                        Conference
                            Garcia, H; Lineberry, M; Aumeier, S; ...  - Trans. Am. Nucl. Soc.
                            

                    As concluded by many global energy system analysts, hundreds of reactors will be burning recycled fuel as they supply a significant fraction of the world energy for this century and beyond. An expanding world population and rising expectations of citizens of emerging economies will stimulate a global energy demand that can only be met if nuclear makes up a significant fraction of the supply mix. Restrictions on carbon emissions will only add urgency to reducing reliance on fossil-fueled power plants. Just as today's commercial nuclear technology was introduced in the 1960s and 1970s, introduction of a new generation of nuclearmore » plants will have to begin within the next two decades. In addition to being economically competitive, robustly safe, efficiently using natural resources and responsibly managing the radioactive waste, the next generation of nuclear energy systems will have to successfully allay legitimate concerns about their potential misuse in nuclear weapons material production. With large-scale deployment requiring the introduction of fuel recycling facilities as well as the reactors, the technological underpinnings of an acceptable global nonproliferation regime will become even more essential. Transparency of operations needs to provide formal international assurance of the absence of illicit activities. Providing that level of transparency is a theoretical and technological challenge, but it is made even more difficult by conflicting interests. Technology providers want to capitalize on their research and development investments by protecting patents and intellectual property. Host nations have an obligation to physically protect nuclear materials, a job made more difficult by providing detailed information about the location and state of such materials to potential adversaries such as terrorist groups. In view of these conditions, it is postulated that transparency can be more easily adopted internationally when it emphasizes openness and dissemination of information on triggered operating events within the facility rather than on detailed material inventory data. Disseminating the former information appears less sensitive than circulating the latter data. Moreover, if it is to be accepted, providing adequate transparency cannot require excessive capital investment or annual operating cost, incur significant interference to plant operations or divulge information that would compromise the security of nuclear materials. Nonproliferation analysts find it useful to describe intrinsic and extrinsic proliferation barriers, the former implying innate features of a given technology that are difficult to defeat; the latter implying features of a national and international safeguards regime. Given the financial constraints on imposing such extrinsic barriers as frequent International Atomic Energy Agency (IAEA) inspections, developers of new-generation nuclear technology will be pushed to optimize the inherent proliferation resistance of the technology to achieve an acceptable proliferation risk level. This goal can be most effectively accomplished by including such features in the design criteria, rather than back fitting plant designs to include safeguards technologies. It is postulated that the effective deployment and commercialization of nuclear technology will depend in part on the nonproliferation and transparency measures integrated into the fuel cycle design. It will also depend on its safeguards acceptance by the IAEA and whether the particular verification mechanisms adopted are achievable and affordable. In support of more direct and feasible safeguards measures, the additional provision in the Model Protocol Additional to Safeguards Agreements with respect to facility operations reporting is an enabling element for achieving improved nuclear transparency.« less
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