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    Abstract

        
            Storage of irradiated nuclear fuel in water pools (basins) has been standard practice since nuclear reactors first began operation approximately 34 years ago. Pool storage is the starting point for all other fuel storage candidate processes and is a candidate for extended interim fuel storage until policy questions regarding reprocessing and ultimate disposal have been resolved. This report assesses the current performance of nuclear fuel in pool storage, the range of storage conditions, and the prospects for extending residence times. The assessment is based on visits to five U.S. and Canadian fuel storage sites, representing nine storage pools, and on discussions with operators of an additional 21 storage pools. Spent fuel storage experience from British pools at Winfrith and Windscale and from a German pool at Karlsruhe (WAK) also is summarized.
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                    Concept for dismantling the Hllw treatment facility on the Former Wak Reprocessing Site

                    
                        Conference
                            Birringer, K; Fleisch, J; Graffunder, I; ... 
                            

                    The German pilot reprocessing plant WAK was operated until 1990 and processed about 200 tons of nuclear fuels from test and power reactors. In late 1991, the Federal Republic of Germany, the State of Baden-Wuerttemberg, and the utilities decided to shut down the WAK and to dismantle it completely to the green field. In the years 2000/2001, remote-controlled dismantling of the process cells in the reprocessing building was completed. Part of the building has already been subjected to release measurement and released from the obligations under the German Atomic Energy Act. However, a major prerequisite for the complete dismantling ofmore » the WAK is the management of the 60 m{sup 3} high-level liquid waste (HLLW) with an activity of 8.0 E 17 Bq resulting from reprocessing. For this purpose, the Karlsruhe vitrification plant (VEK) was constructed and is now under commissioning /1/. Hot operation is foreseen for the years 2007/2008. Following vitrification operation, dismantling of the four HLLW tanks in the storage building will be a particularly challenging task in terms of radiology. The HLLW tanks are located in thick-walled concrete cells that require remote- controlled horizontal access. For this purpose, a new access building, the southern extension, was built. It serves to bring in and operate the remote handling tools and allows for the contamination-safe removal and measurement of the MAW drums. In contrast to the crane in the process building, the manipulator carrier system used here is an 8 Mg excavator. All tools, including the wall cutter, chisel, cutting disk, scissors, and the electric master-slave manipulator (EMSM), can be docked to this excavator. The VEK installations shall be dismantled parallel to the HLLW storage tanks. Due to the dose rates expected after operation, two dismantling areas have to be distinguished in the VEK: The core area with the HLLW transfer cell, melter cell, and exhaust gas cell requires remote dismantling. All remaining cells and rooms may presumably be dismantled manually. (authors)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    German program for vitrified HLW and spent fuel management

                    
                        Conference
                            Lutze, W; Closs, K; Tittel, G; ... 
                            

                    The paper covers four topics: management of vitrified waste, management of spent fuel, final disposal, and the repository safety assessment. At present, German spent fuel is reprocessed abroad and vitrified high-level radioactive waste will be returned for disposal. Interim storage of this waste in Germany will be necessary until the planned repository at Gorleben becomes available. Two interim storage facilities have been built. Additionally, about 60 m{sup 3} of HAWC (highly active waste concentrate) produced at the reprocessing plant in Karlsruhe prior to shutdown will be vitrified at the PAMELA plant in Mol, Belgium, following plant adaptations and the installationmore » of a new melter. Direct disposal of spent fuel is being developed to technical maturity. A pilot conditioning and encapsulation plant is under construction at Gorleben, and repository-related demonstration tests are being performed. Layout and optimization studies for a common repository for reprocessing waste and spent fuel are underway, and a safeguards plan for spent fuel disposal has been developed. Results from these activities will be available early enough to be incorporated into the repository licensing procedure. The Gorleben salt dome has been selected for the construction and operation of a repository for all types of radioactive waste, especially heat generating, such as vitrified waste and spent fuel elements. Experimental research is being carried out to characterize and understand the long-term physico-chemical and geochemical behavior of the waste forms in the near field of the repository and the aquatic chemistry of radionuclides in the near and far fields.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Assessment of the risk of transporting spent nuclear fuel by truck

                    
                        Technical Report
                            Elder, H
                            

                    The assessment includes the risks from release of spent fuel materials and radioactive cask cavity cooling water due to transportation accidents. The contribution to the risk of package misclosure and degradation during normal transport was also considered. The results of the risk assessment have been related to a time in the mid-1980's, when it is projected that nuclear plants with an electrical generating capacity of 100 GW will be operating in the U.S. For shipments from reactors to interim storage facilities, it is estimated that a truck carrying spent fuel will be involved in an accident that would not bemore » severe enough to result in a release of spent fuel material about once in 1.1 years. It was estimated that an accident that could result in a small release of radioactive material (primarily contaminated cooling water) would occur once in about 40 years. The frequency of an accident resulting in one or more latent cancer fatalities from release of radioactive materials during a truck shipment of spent fuel to interim storage was estimated to be once in 41,000 years. No accidents were found that would result in acute fatalities from releases of radioactive material. The risk for spent fuel shipments from reactors to reprocessing plants was found to be about 20% less than the risk for shipments to interim storage. Although the average shipment distance for the reprocessing case is larger, the risk is somewhat lower because the shipping routes, on average, are through less populated sections of the country. The total risk from transporting 180-day cooled spent fuel by truck in the reference year is 4.5 x 10/sup -5/ fatalities. An individual in the population at risk would have one chance in 6 x 10/sup 11/ of suffering a latent cancer fatality from a release of radioactive material from a truck carrying spent fuel in the reference year. (DLC)« less
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                    Operating experience with WAK (in German)

                    
                        Journal Article
                            Schueller, W; Huppert, K; Hoffmann, W - Atomwirtsch., Atomtech., v. 20, no. 7, pp. 342-346
                            

                    The Karlsruhe Reprocessing Plant WAK was built as a pilot plant between 1967 and 1970 and began active operation in the fall of 1971 following a commissioning program which involved several stages. The plant primarily serves the purpose of conveying operating experience and is used for the advancement of the technology of chemical reprocessing of spent fuel elements. Operating experience so far has established important preconditions to the construction of a large reprocessing plant. While at the time WAK was planned, ten years ago, different reprocessing techniques were still under discussion, the PUREX flowsheet adopted in WAK is now internationallymore » regarded as the only technique applicable on a large technical scale. Numerous improvements of the equipment brought about in the course of operation helped to improve the results of main and auxiliary process units. (orig.)« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    German concept and status of the disposal of spent fuel elements from German research reactors

                    
                        Conference
                            Komorowski, K; Storch, S; Thamm, G
                            

                    Eight research reactors with a power {>=} 100 kW are currently being operated in the Federal Republic of Germany. These comprise three TRIGA-type reactors (power 100 kW to 250 kW), four swimming-pool reactors (power 1 MW to 10 MW) and one DIDO type reactor (power 23 MW). The German research reactors are used for neutron scattering for basic research in the field of solid state research, neutron metrology, for the fabrication of isotopes and for neutron activation analysis for medicine and biology, for investigating the influence of radiation on materials and for nuclear fuel behavior. It will be vital tomore » continue current investigations in the future. Further operation of the German research reactors is therefore indispensable. Safe, regular disposal of the irradiated fuel elements arising now and in future operation is of primary importance. Furthermore, there are several plants with considerable quantities of spent fuel, the safe disposal of which is a matter of urgency. These include above all the VKTA facilities in Rossendorf and also the TRIGA reactors, where disposal will only be necessary upon decommissioning. The present paper report is concerned with the disposal of fuel from the German research reactors. It briefly deals with the situation in the USA since the end of 1988, describes interim solutions for current disposal requirements and then mainly concentrates on the German disposal concept currently being prepared. This concept initially envisages the long-term (25--50 years) dry interim storage of fuel elements in special containers in a central German interim store with subsequent direct final disposal without reprocessing of the irradiated fuel.« less
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