
skip to main content





    
        
            
                
    
        	 Sign In
	Create Account


    
		


            

            
                
                    
                        
                            Show search

                            Show menu
                        

                        
                            [image: OSTI.GOV title logo]

                            U.S. Department of Energy
Office of Scientific and Technical Information
                        

                    

                    
                        
    
    
    
    
    
    
    
    

    
        
            
                Search terms:
                
                Advanced search options
                

                
                    
                        
                            
                        

                        Advanced Search OptionsAdvanced Search queries use a traditional Term Search.  For more info, see our FAQ.
                    

                        
                            All Fields: 
                            
                        

                        
                            Title: 
                            
                        

                        
                            Author / Contributor: 
                            
                        

                        
                            Digital Object Identifier (DOI): 
                            
                        

                        
                            Identifier Numbers: 
                            
                        

                        
                            Publication Date: 
                            
                                
                                to
                                
                            

                        

                


                
                     More Options ...
                    
                        
                            Full Text: 
                            
                        

                        
                            Resource Type: 
                            
                                
                                
                            

                            
                                
                                    
                                        
                                            
                                                Journal Article
                                                    

                                                
                                                Technical Report
                                                    

                                                
                                                Data
                                                    

                                                
                                                Software
                                                    

                                                
                                                Patent
                                                    

                                                
                                                Conference / Event
                                                    

                                                
                                            

                                            
                                                Book / Monograph
                                                    

                                                
                                                Program Document
                                                    

                                                
                                                Thesis / Dissertation
                                                    

                                                
                                                Video / Audio
                                                    

                                                
                                                Miscellaneous
                                                    

                                                
                                            

                                        

                                    


                                
                                
                            

                        

                        
                        
                            Subject: 
                            
                        

                        
                            Site: 
                            All


                        

                        
                            Research Org: 
                            
                        

                        
                            Sponsoring Org: 
                            
                        

                        
                            Update Date: 
                            
                                
                                to
                                
                            

                        

                        
                            Limit to INIS / NSA records only 
                                

                            
                        

                        
                            Limit to Nobel Prize winning researchers only 
                                

                            
                        

                        
                        

                    

                


                
                     Search
                


                

            

        

        
            Submit
        


    






    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



                    

                

            

        

        
            
                
                    
                        	 Submit Research Results
	 Search Tools
	 Public Access Policy
	 PIDs Services & Dev Tools
	 About
	 FAQs
	 News
	 Sign In
	Create Account


                    
		
                
            

        

    




    
    
        OSTI.GOV
Technical Report: Material Unaccounted for at the Southwest Experimental Fast Oxide Reactor: The SEFOR MUF
                
        

        
            
            Title: Material Unaccounted for at the Southwest Experimental Fast Oxide Reactor: The SEFOR MUF

        


        
            
            	Full Record
	Other Related Research


        


        
                
            
            
                
                    
                        
                        
                        
                        
    
    Abstract

        
            The U.S. Atomic Energy Commission contracted with the General Electric Company to design, construct, and operate the Southwest Experimental Fast Oxide Reactor (SEFOR) to measure the Doppler effect for fast neutron breeder reactors. It contracted with Nuclear Fuel Services to fabricate the fuel rods for the reactor. When the reactor went critical in May, 1969, it appeared that some of the mixed uranium-plutonium oxide (MOX) fuel rods did not contain the specified quantity of plutonium. The SEFOR operators soon found several fuel rods which appeared to be low in plutonium. The safeguards group at Brookhaven was asked to look into the problem and, if possible, determine how much plutonium was missing from the unirradiated rods and from the larger number which had been slightly irradiated in the reactor. It was decided that the plutonium content of the unirradiated and irradiated rods could be measured relative to a reference rod using a high resolution gamma-ray detector and also by neutron measurements using an auto-correlation circuit recently developed at the Naval Research Laboratory (NRL). During the next two years, Brookhaven personnel and C.V. Strain of NRL made several trips to the SEFOR reactor. About 250 of the 775 rods were measured bymore » two or more methods, using a sodium-iodide detector, a high-resolution germanium detector, a neutron detector, or the reactor (to measure reactivity). The research team concluded that 4.6 ± 0.46 kg of plutonium was missing out of the 433 kg that the rods should have contained. This report describes the SEFOR experiment and the procedures used to determine the material unaccounted for, or MUF.« less
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                    Reprocessing fuel from the Southwest Experimental Fast Oxide Reactor at the Savannah River Plant

                    
                        Technical Report
                            Gray, L; Campbell, T
                            

                    The irradiated fuel, reject fuel tubes, and fuel fabrication scrap from the Southwest Experimental Fast Oxide Reactor (SEFOR) were transferred to the Savannah River Plant (SRP) for uranium and plutonium recovery. The unirradiated material was declad and dissolved at SRP; dissolution was accomplished in concentrated nitric acid without the addition of fluoride. The irradiated fuel was declad at Atomics International and repacked in aluminum. The fuel and aluminum cans were dissolved at SRP using nitric acid catalyzed by mercuric nitrate. As this fuel was dissolved in nongeometrically favorable tanks, boron was used as a soluble neutron poison.

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Critical Assembly Mockup of the SEFOR Reactor in ZPR-3

                    
                        Technical Report
                            McVean, R.; Goin, R.; Weitzberg, A.; ... 
                            

                    The critical assembly for the SEFOR reactor, which has been built in ZPR-3, is the first large, plutonium fueled critical assembly to be built in the fast breeder program. Beryllium oxide has been included in the design of the 528-liter core to soften the neutron spectrum to match more nearly that of a large power reactor and to enhance the Doppler effect. Metal fuel plates are used in the core. Sodium carbonate, along with some aluminum, is used to represent the sodium coolant and the oxygen in the SEFOR oxide fuel. There is a region of sodium and stainless steelmore » between the core and the radial reflector. The reflector is made of nickel and is used for control of the SEFOR reactor. Because of the SEFOR design requirement to minimize the effects of axial thermal expansion, measurements were made in three different core mockups. The basic measurements were made in a one-segment, or reference, core, and several of these measurements were repeated in mockups of a two-segment fuel element core and a three-segment fuel element core.« less
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                    Application of the SEFOR Critical Experiments at ZPR-3 to SEFOR

                    
                        Technical Report
                            Reynolds, A.; Stewart, S.
                            

                    A series of critical experiments was performed with a mockup of SEFOR at ZPR-3. Analyses of these experiments and the application of the results to the SEFOR design are discussed. Values of the critical mass were determined for 1-, 2-, and 3-segment SEFOR fuel designs in order to help establish the plutonium atom fraction in the SEFOR fuel. Reactivity effects of axial fuel expansion were measured which led to selection of the 2-segment design for SEFOR. Measurements of the reactivity worth of the radial reflector established the adequacy of the SEFOR reflector-control system. The Doppler coefficient was measured. The calculatedmore » U238 Doppler coefficient was in agreement with the experimental value; the measured Pu239 contribution to the SEFOR Doppler coefficient was near zero. It was demonstrated that the SEFOR Doppler coefficient [$T(dk/dT)$ = -0.0085] is significantly more negative than the conservative value assumed for safeguards analysis. The maximum positive reactivity due to loss of sodium was measured; the measured reactivity was small (+6¢) and close to the calculated value. The ratio of prompt-neutron lifetime to delayed-neutron fraction was measured both by the pulsed neutron technique and by noise analysis. The values measured by the two techniques were in agreement, and, for a calculated β$$_{eff}$$ of 0.0033, gave $$l$$= 0.68 μsec. Fission ratios, fission and boron traverses, and plutonium worth distributions were measured and compared with calculations.« less
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                    Recent Developments in the SEFOR Experimental Program

                    
                        Technical Report
                            Noble, L.; Pflasterer, G.; Wilkinson, C.; ... 
                            

                    The objective of the SEFOR experimental program is to obtain reactivity-coefficient information that can be used to predict with confidence the kinetic behavior of large, fast, ceramic reactors. In order to obtain this information, three types of experiments will be performed: (1) static tests, (2) oscillator tests, and (3) transient (including superprompt critical) tests. In the static tests, the power, flow, and inlet temperature can be changed in such a way that the reactivity effect associated with a change in fuel temperature due to power only, the coolant temperature coefficient, the combined power and temperature coefficient, and the flow coefficientmore » can be determined. Three types of oscillator tests have been analyzed: 1. The conventional oscillator tests in which the reactivity-power transfer function due to the oscillation of a poison rod is determined. 2. Balanced oscillator tests in which the reactivity-power transfer function is determined for the case in which the relative phase and amplitude of a reactivity oscillation and a flow oscillation are adjusted so as to keep the coolant temperature constant. 3. Balanced oscillator tests in which the reactivity-coolant temperature transfer function is determined for the case in which the reactivity and flow oscillations are adjusted so as to keep the power constant. Transient tests have been analyzed for various total reactivity worths and ejection rates at different power levels. Such tests allow the reactivity-energy coefficient to be determined over a wide range of fuel temperatures. A description of each test and of the power-temperature domain over which each test can be performed based on current SEFOR design capabilities is presented. Analytical models for the various feedback effects, together with recently calculated coefficients consistent with the SEFOR mockup tests in ZPR-3, are given. Methods developed for the evaluation of the feedback coefficients in the analytical model from the results of the static, oscillator, and transient tests are described. The proposed instrumentation, data-acquisition system, and data-processing techniques are also described.« less
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                    Waste management and proliferation: an assessment of technologies and policies relevant to nuclear power. Final report, June 1975--March 1977

                    
                        Technical Report
                            Goldstein, M; Anderson, R; Selvaduray, G; ... 
                            

                    Some of the long-term hazards from radioactive waste management and the problems in safeguarding plutonium in a world moving toward a plutonium economy are presented. To ameliorate these problems, several alternative fuel cycle options are presented: homogeneous reactor, denatured thorium, open, tandem, accelerator-regenerative, co-processing, plutonium, spiking, and partitioning. An assessment is made of a variety of separation technologies applied to these options, including a review of 32 different reprocessing methods. The effects of these options on both U.S. and transnational policies regarding waste management and proliferation are examined. This study addresses the transnational environmental policy issues created by a worldwidemore » nuclear industry and suggests the need for two international organizations: one to manage spent fuel and the breeder fuel cycle; the second to protect the global environment. Two photochemical schemes for improving existing reprocessing technology by reducing wastes and materials unaccounted for (MUF) are presented. The applicability of this technology, along with column chromatography, Talspeak, and other separation methods, is examined relative to various waste management alternatives including the partitioning and transmutation option. A computer model to determine the effectiveness of transmutation as a function of separation efficiency has been developed and employed. To estimate health impacts from various fuel cycle options, the Brookhaven energy system network simulator has been integrated with an atmospheric dispersion and pathway analysis model. Using revised /sup 222/Rn emission data, it is estimated from the linear hypothesis that the number of excess cancers is slightly less for the open than for the closed cycle. More importantly, the number of excess cancers induced by mill and mine tailings is from one to two times that caused by the rest of the entire fuel cycle.« less
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