
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
Conference: PACER revisited
                
        

        
            
            Title: PACER revisited

        


        
            
            	Full Record
	Other Related Research


        


        
                
            
            
                
                    
                        
                        
                        
                        
    
    Abstract

        
            This paper discusses a modified version of the PACER concept for power and nuclear material production, which changes the working fluid in the cavity from steam to the molten salt, LiF + BeF/sub 2/. In the PACER concept, a 20-kt peaceful nuclear explosion is contained in a cavity about 200 m in diameter, filled with 200 atm of 500/degree/C steam. Energy from the explosion is used to produce power, and the neutrons are used to produce materials such as /sup 233/U, Pu, /sup 60/Co, and T. The present idea is to modify the PACER concept in three ways, to improve the practicality, predictability, and safety of power production from this technology and thus improve public acceptance of this power source. These improvements are line the cavity with steel; replace the steam with molten salt; and reduce the explosive yield to about 2 kt. This concept is the only fusion power concept where the underlying technology is proven and in hand today. 9 refs., 3 figs., 1 tab.
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                    PACER revisited

                    
                        Conference
                            Moir, R - Fusion Technol.; (United States)
                            

                    This paper discusses a modified version of the PACER concept for power and nuclear material production. In the PACER concept, a 20-kt peaceful nuclear explosion is contained in a cavity about 200 m in diameter, filled with 200 atm of 500/sup 0/C steam. Energy from the explosion is used to produce power, and the neutrons are used to produce materials such as /sup 233/U. The present idea is to modify the PACER concept in three ways to improve the practicality, predictability, and safety of power production from this technology and thus improve public acceptance of this power source. These improvementsmore » are (1) line the cavity with steel; (2) replace the steam with molten salt, LiF + BeF/sub 2/; and (3) reduce the explosive yield to about 2 kt. PACER is the only fusion power concept where the underlying technology of the power source itself is proven and in hand today. The molten-salt shock-suppression and heat transport system and the durability of the underground cavity need demonstration.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    PACER revisited

                    
                        Conference
                            Moir, R
                            

                    This paper discusses a modified version of the PACER concept for power and nuclear material production. In the PACER concept, a 20-kt peaceful nuclear explosion is contained in a cavity about 200 m in diameter, filled with 200 atom of 500/degree/C steam. Energy from the explosion is used to produce power, and the neutrons are used to produce materials such as STTU. The present idea is to modify the PACER concept in three ways to improve the practicality, predictability, and safety of power production from this technology and thus improve public acceptance of this power source. These improvements are (1)more » line the cavity with steel; (2) replace the steam with molten salt, LiF + BeF2; and (3) reduce the explosive yield to about 2 kt. PACER is the only fusion power concept where the underlying technology of the power source itself is proven and in hand today. The molten-salt shock-suppression and heat transport system and the durability of the underground cavity need demonstration. 10 refs., 3 figs., 1 tab.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    A novel fusion power concept based on molten-salt technology; Pacer revisited

                    
                        Journal Article
                            Call, C; Moir, R - Nuclear Science and Engineering; (United States)
                            

                    This paper discusses modifications to an old concept for using peaceful nuclear explosions to achieve practical fusion power. With this concept, useful energy and materials are obtained by repetitively setting off nuclear explosions in an underground cavity. This proposal, which is based on molten-salt technology, involves two modifications: line the cavity with steel to make it engineerable and predictable rather than relying on an unsupported earthen cavity such as a cavity excavated in a salt dome; and use molten salt rather than steam. More than 70% of the energy released is then absorbed by liquid-salt evaporation, and the pressure tomore » be contained for a given yield can be reduced by a factor of 3 or more. These modifications result in several improvements in the safety and feasibility of the contained fusion concept which includes: the tritium produced, being insoluble in the molten salt, can easily be pumped away and purified when all the vaporized salt condenses, rather than being mixed with steam; the tritium inventory is substantially reduced, effectively reducing the large hazard in case of accidental venting to the atmosphere; and reducing the yield used in the older studied could reduce the cost of the cavity considerably.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    MOLTEN-SALT REACTOR PROJECT QUARTERLY PROGRESS REPORT FOR PERIOD ENDING JANUARY 31, 1959

                    
                        Technical Report

                    Reactor Design Studies. A design study is being made of a 30 Mw, one- region, experimental molten-salt reactor. A preliminary design and cost estimate study was completed on a 315 Mw(e) graphite-moderated moltensalt power reactor. The effect of neutron and gammaray activity in the secondary heat exchanger of the interim design reactor using the salt mixture LiF-BeF/sub 2/ as the coolant, in place of Na, was studied. The nuclear effects of processing molten-salt fuels to remove the rare-earth flssion produets by ion exchange with CeF/sub 3/ were investigated. Investigations have been continued of salt- lubricated bearings for molten salt pumps.more » The modified Fulton-Sylphon bellows- mounted seal being subjected to an endurance test in a PK-P type of centrifugal pump has continued to seal satisfactorily for more than 10,000 hr of operation. Equipment for salt-to-salt heat transfer tests has been completed. A heat exchanger has been designed with which to evaluate triplex tubing for use in molten-salt or liquid metal-to-steam superheater applications. Further tests of commercial expansion joints in molten-salt lines demonstrated conclusively that such joints are not suitable. Operation of forced-circulation corrosion-testing loops eontinued. Materials Studies. Examination of three Inconel thermal- convection loops that had operated for long periods of time and one Inconel loop that had operated for 1000 hr have been completed. Mechanical property tests have been made on Inconel and INOR8 specimens that were carburized by exposure for 4000 hr at 1200 deg F in a system containing sodium and graphite. Further tests have been made in the study of the compatibility of graphite and molten- salt mixtures. The strength properties of INOR-8 at high temperatures are being investigated in tensile, creep, relaxation, and fatigue tests. Fabrication and welding and brazing studies are being made of triplex-tube heat exchangers. Studies of composites of INOR-8 and type 316 stainless steel have shown the alloys to be compatible at tempera tures up to 1800 deg F. Various means for deoxidizing and purifying ingots of INOR-8 weld metal have been studied as means for improving the ductility of INOR-8 weldments. A Nb-containing coated electrode was investigated for use in joining dissimilar metals. Molybdenumto- Inconel joints were brazed with several materials in connection with the fabrication of a pump-shaft extension. Chemistry and Radiation Damage. Phase studies are being conducted to determine whether the NaF-BeF/sub 2/-- ThF/sub 4/-- UF/sub 4/ system. Plutonium trifluoride has been found to be sufficiently soluble in LiF--BeF/sub 2/ and temperature Pu-burning reactor. The system KF- coolant. Techniques have been developed for determining the self-diffusion coefficients of Cr in Cr-- Ni alloys with Cr/sup 51/ as a radiotracer. Vapor pressures of CsF-BeF/sub 2/ are being measured to obtain values on which to base estimates of the vapor pressure of LiF--BeF/sub 2/ mixtures. Further studies have been made of gaseous aluminum chloride as a heat transfer medium. Reactorgrade graphite impregnated with LiF--MgF/sub 2/ has been tested in LiF-BeF/ sub 2/--UF/sub 4/ at 1250 deg F for 800 hr and examined for U penetration. A series of tests was run to determine the effect of thermal cycling on salt stability. Methods have been developed for synthesizing fluorides by reactions with stannous fluoride. Fuel Processing. The solubilities of fluorides of Np, corrosion products, U, and Th, were investigated to evaluate their behavior in the proposed HF dissolution process for recovering LiF-- BeF/sub 2/ salt. (For preceding period see ORNL-2626.) (W. L. H.)« less
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                    Dynamic Analysis of the Next Generation Molten-Salt Breeder Reactor System

                    
                        Journal Article
                            Chvala, O.; Lish, M.; Singh, V.; ...  - Transactions of the American Nuclear Society
                            

                    The conceptual design of a 1000 MWe two-fluid molten-salt breeder reactor (MSBR) station was performed during 1966-1970 at Oak Ridge National Laboratory (ORNL) with the goal of using the U-233 fuel cycle. This modular design with four reactor modules has an electrical output of 250 MW/module. The abundance of Th-232 was attractive in converting it to U-233 in a thermal breeder reactor. The two-fluid reactor is graphite-moderated 'with a {sup 7}LiF-BeF{sub 2}-UF{sub 4} fuel salt circulated through the core and a {sup 7}LiF-ThF{sub 4}-BeF{sub 2} blanket salt circulated through separate flow channels distributed throughout the core, as well as inmore » a surrounding under-moderated region'. This reactor design has the advantages of not producing Pu isotopes and easy chemical separation of U-233 in the blanket material. The low fuel cost and the graphite replacement cost are attractive for such a design, with an estimated cost of $141/kW at 1968-dollar value. Potential non-proliferation features of MSBR, the low costs of raw materials, and established chemical separation of fission products are important factors in further development of MSBRs as an alternative to current light water reactors. These reactors are often referred to as liquid fluoride thorium reactor (LFTR). The current research on the modeling of the MSBR is based on an earlier work on the preliminary dynamic model of the MSBR concept. Revisions are made to the original model. The physics parameters have been modified for the current modeling effort based on additional information including more recent values of model parameters from and several typographical misprints in equations and values. Details of this effort will be presented in a full follow-up paper. This work presents the detailed nodal models of reactor fluid core, blanket fluid loop, graphite moderator, fuel fluid heat exchanger, and the blanket fluid heat exchanger. A set of simulations has been performed to validate the model using the commercial software MATLAB{sup TM}-Simulink. Simulations were performed for the cases of source perturbation and reactivity perturbation. The model is inherently nonlinear. A description of the MSBR conceptual design, along with a tabulation of relevant system parameters, is presented. The results of simulation demonstrate stable behavior of the MSBR dynamics, temperature feedback effects, and load-following capability of the MSBR system.« less
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