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    Abstract

        
            Mechanistic models of aerosol decontamination by an overlying water pool during core debris/concrete interactions and spray removal of aerosols from a Mark I drywell atmosphere are developed. Eighteen uncertain features of the pool decontamination model and 19 uncertain features of the model for the rate coefficient of spray removal of aerosols are identified. Ranges for values of parameters that characterize these uncertain features of the models are established. Probability density functions for values within these ranges are assigned according to a set of rules. A Monte Carlo uncertainty analysis of the decontamination factor produced by water pools 30 and 50 cm deep and subcooled 0--70 K is performed. An uncertainty analysis for the rate constant of spray removal of aerosols is done for water fluxes of 0.25, 0.01, and 0.001 cm{sup 3} H{sub 2}O/cm{sup 2}-s and decontamination factors of 1.1, 2, 3.3, 10, 100, and 1000.

        

    


                        

    	Authors: 
	














    
    
        
        
        
        
        
    



    Powers, D A [1]
    




    

    + Show Author Affiliations

    	Sandia National Labs., Albuquerque, NM (United States)






                	Publication Date: 
	Wed Sep 01 00:00:00 EDT 1993


    	Research Org.: 
	Nuclear Regulatory Commission, Washington, DC (United States). Div. of Systems Research; Sandia National Lab. (SNL-NM), Albuquerque, NM (United States)


            	Sponsoring Org.: 
	Nuclear Regulatory Commission, Washington, DC (United States)


            	OSTI Identifier: 
	10186838


            	Report Number(s): 
	NUREG/CR-5978; SAND-92-2688
 ON: TI94001301; TRN: 93:025511


                    	DOE Contract Number:  
	AC04-76DP00789


                	Resource Type: 
	Technical Report


                        	Resource Relation: 
	Other Information: PBD: Sep 1993


                        	Country of Publication: 
	United States


                	Language: 
	English


                	Subject: 
	22 GENERAL STUDIES OF NUCLEAR REACTORS; 21 SPECIFIC NUCLEAR REACTORS AND ASSOCIATED PLANTS; BWR TYPE REACTORS; REACTOR ACCIDENTS; SPRAYS; SOURCE TERMS; PONDS; AEROSOLS; DECONTAMINATION; CORIUM; CONCRETES; INTERACTIONS; DATA COVARIANCES; SAMPLING; MATHEMATICAL MODELS; REACTOR SAFETY; HEAT TRANSFER; HYDRAULICS; ATTENUATION; 220900; 210100; POWER REACTORS, NONBREEDING, LIGHT-WATER MODERATED, BOILING WATER COOLED


                


                        
                            

                            
    
    Citation Formats

    
    
        	MLA
	APA
	Chicago
	BibTeX


    


    
            
        
            
                
                    Powers, D A. Source term attenuation by water in the Mark I boiling water reactor drywell.  United States: N. p., 1993. 
        Web.  doi:10.2172/10186838. 
            

             Copy to clipboard

        
            
        
            
                
                    Powers, D A. Source term attenuation by water in the Mark I boiling water reactor drywell.  United States.  https://doi.org/10.2172/10186838 
            

             Copy to clipboard

        
                
        
            
                
                    Powers, D A. 1993.  
        "Source term attenuation by water in the Mark I boiling water reactor drywell".  United States.  https://doi.org/10.2172/10186838.  https://www.osti.gov/servlets/purl/10186838. 
            

             Copy to clipboard

        

        
            
                
                    
@article{osti_10186838,

  title        = {Source term attenuation by water in the Mark I boiling water reactor drywell},

  author       = {Powers, D A},

  abstractNote = {Mechanistic models of aerosol decontamination by an overlying water pool during core debris/concrete interactions and spray removal of aerosols from a Mark I drywell atmosphere are developed. Eighteen uncertain features of the pool decontamination model and 19 uncertain features of the model for the rate coefficient of spray removal of aerosols are identified. Ranges for values of parameters that characterize these uncertain features of the models are established. Probability density functions for values within these ranges are assigned according to a set of rules. A Monte Carlo uncertainty analysis of the decontamination factor produced by water pools 30 and 50 cm deep and subcooled 0--70 K is performed. An uncertainty analysis for the rate constant of spray removal of aerosols is done for water fluxes of 0.25, 0.01, and 0.001 cm{sup 3} H{sub 2}O/cm{sup 2}-s and decontamination factors of 1.1, 2, 3.3, 10, 100, and 1000.},

  doi          = {10.2172/10186838},

  url          = {https://www.osti.gov/biblio/10186838},
  journal      = {},
number       = ,

  volume       = ,

  place        = {United States},

  year         = {Wed Sep 01 00:00:00 EDT 1993},

  month        = {Wed Sep 01 00:00:00 EDT 1993}

}
    
            

             Copy to clipboard

        
            
    



    
    



                        

                    

                    
                        

                
Technical Report:


    
                                     View Technical Report (16.97 MB)
                                

                            https://doi.org/10.2172/10186838


    


    Save / Share:
    
        
        
            Export Metadata  
            
                	Endnote
	RIS
	CSV / Excel
	XML
	JSON


            
            
        

        
            Save to My Library
                    
                        
                            You must Sign In or Create an Account in order to save documents to your library.
                        

                    
            
                

        
            
                	
                    Facebook
                
	
                    Twitter
                
	Email
                
	Print
                
	
                    More share options
                    
                        	 LinkedIn
	 Pinterest
	 Tumblr


                    
            
                


            

        

                
    


                    

                

            
                    
            
            
            
                
                
                
                
                

            
            
                    
            
            
            
            
            
            
            
                
                    

                        
                            
                                Similar records in OSTI.GOV collections:

                                
                                	
            










                    A simplified model of aerosol scrubbing by a water pool overlying core debris interacting with concrete. Draft report for comment

                    
                        Technical Report
                            Powers, D; Sprung, J
                            

                    A classic model of aerosol scrubbing from bubbles rising through water is applied to the decontamination of gases produced during core debris interactions with concrete. The model, originally developed by Fuchs, describes aerosol capture by diffusion, sedimentation, and inertial impaction. This original model for spherical bubbles is modified to account for ellipsoidal distortion of the bubbles. Eighteen uncertain variables are identified in the application of the model to the decontamination of aerosols produced during core debris interactions with concrete by a water pool of specified depth and subcooling. These uncertain variables include properties of the aerosols, the bubbles, the watermore » and the ambient pressure. Ranges for the values of the uncertain variables are defined based on the literature and experience. Probability density functions for values of these uncertain variables are hypothesized. The model of decontamination is applied in a Monte Carlo sampling of the decontamination by pools of specified depth and subcooling. Results are analyzed using a nonparametric, order statistical analysis that allows quantitative differentiation of stochastic and phenomenological uncertainty. The sampled values of the decontamination factors are used to construct estimated probability density functions for the decontamination factor at confidence levels of 50%, 90% and 95%. The decontamination factors for pools 30, 50, 100, 200, 300, and 500 cm deep and subcooling levels of 0, 2, 5, 10, 20, 30, 50, and 70{degree}C are correlated by simple polynomial regression. These polynomial equations can be used to estimate decontamination factors at prescribed confidence levels.« less
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                    A simplified model of aerosol scrubbing by a water pool overlying core debris interacting with concrete. Final report
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                            Powers, D.; Sprung, J.
                            

                    A classic model of aerosol scrubbing from bubbles rising through water is applied to the decontamination of gases produced during core debris interactions with concrete. The model, originally developed by Fuchs, describes aerosol capture by diffusion, sedimentation, and inertial impaction. This original model for spherical bubbles is modified to account for ellipsoidal distortion of the bubbles. Eighteen uncertain variables are identified in the application of the model to the decontamination of aerosols produced during core debris interactions with concrete by a water pool of specified depth and subcooling. These uncertain variables include properties of the aerosols, the bubbles, the watermore » and the ambient pressure. Results are analyzed using a nonparametric, order statistical analysis that allows quantitative differentiation of stochastic and phenomenological uncertainty. The sampled values of the decontamination factors are used to construct estimated probability density functions for the decontamination factor at confidence levels of 50%, 90% and 95%. The decontamination factors for pools 30, 50, 100, 200, 300, and 500 cm deep and subcooling levels of 0, 2, 5, 10, 20, 30, 50, and 70{degrees}C are correlated by simple polynomial regression. These polynomial equations can be used to estimate decontamination factors at prescribed confidence levels.« less
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                    Analyses of Mark I drywell shell melt-through

                    
                        Conference
                            Weingardt, J; Bergeron, K
                            

                    A series of parametric calculations of the thermal attack of molten corium on a steel shell have been performed with the TAC2D computer code in order to elucidate uncertainties about the survivability of the BWR Mark I containment boundary in the event of a core-melt accident. Since TAC2D is a two-dimensional, fixed geometry heat transfer code, it is not possible to capture some of the complexities of the debris-concrete interactions which would occur in this accident. However, the two-dimensional transient nature of the thermal attack is modeled better with TAC2D than is possible with existing debris-concrete interaction codes. The calculationsmore » consist of two base cases (one with overlying water and one without) and numerous sensitivity variations about each case. The study is not intended as an uncertainty assessment per se. Rather,it is intended that the results can be combined with assessments of the parameter ranges to assist in the estimation of overall uncertainty about the drywell shell melt-through issue. Sensitivities investigated include mixed versus layered debris, heat transfer parameters, initial corium temperature, chemical heating rate, heat transfer conditions in the gap outside the shell, and corium depth. All but two of the cases resulted in ablation and melt-through of the shell in times that ranged from 8.3 minutes to 75.8 minutes. The two cases that did not melt both involved the mixed debris assumption and enhanced boiling heat transfer to an overlying water pool. 13 refs., 14 figs., 3 tabs.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Impact of core-concrete interactions in the Mark I containment drywell on containment integrity and failure of the drywell liner

                    
                        Conference
                            Greene, G; Perkins, K; Hodge, S
                            

                    Previous containment analyses of the Mark I BWR have considered the ..gamma..-mode of containment failure as the dominant mode. The ..gamma..-mode is over-pressure failure of the drywell linear resulting in release of fission products and aerosols directly into the reactor building. The failure pressure for this event has been estimated at 132 psia. However, results from the SASA program analyses of the Mark I BWR have indicated that high temperatures in the drywell during ex-vessel core-concrete interactions may result in containment failure due to seal degradation prior to gross failure due to over-pressurization. It has become evident that a thirdmore » mode of drywell failure must be considered under these specified accident conditions, in addition to the gross over-pressure failure and the leak-before-failure modes. This third mode of failure is local ablation of the steel drywell liner due to contact with the molten corium. In order to assess the drywell liner response to heat transfer from a pool of molten core debris during a core-concrete interaction, a calculational procedure consisting of both code calculations and hand calculations was developed. The general methodology was to calculate the melting attack on the steel liner by molten core debris that is simultaneously attacking the drywell concrete floor. 15 refs.« less
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