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    Abstract

        
            The US Nuclear Regulatory Commission has sponsored studies to develop a ''LEAKAGE-BEFORE-FAILURE'' model for use in severe accident risk assessments to provide a means of accounting for significant containment leakage prior to reaching the containment threshold pressure. Six containment types have been studied (large dry, subatmospheric, ice condenser, Mark I, II, and III). Potential leak paths through major containment penetration assemblies were investigated and upper-bound estimates of leak areas established. These leak areas may result from increasing internal pressure and degradation of nonmetallic seal materials due to severe accident conditions. This paper describes the approach and summarizes the results and conclusions of this study.
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                    Estimation of pre-existing LWR containment leakage areas for severe accident conditions

                    
                        Conference
                            Agrawal, A; Hall, R
                            

                    We have reported our findings of the pre-existing leakage areas from the subatmospheric, atmospheric (dry and ice-condenser) PWRs and the BWRs. The subatmospheric plants employ rather tight containment and hence the pre-existing leakage areas are generally quite small (perhaps inconsequential in the progression of severe accidents). The pre-existing leakage areas for other plants are considerably larger and can have a significant impact on the progression of severe accidents. Finally, we note that the sealant degradation must be considered, since most of the seal materials may not withstand the temperatures, pressures, and the duration of their exposure, typical of severe accidents.
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                    Performance of seals and gaskets under severe accident conditions

                    
                        Conference
                            Koenig, L
                            

                    The US Nuclear Regulatory Commission (USNRC) is sponsoring a set of programs to examine the modes of failure of light-water reactor (LWR) containments subjected to severe accidents. Severe accidents, which were not considered in the design of the containments, can sometimes result in temperatures and pressures significantly above design-base conditions. Under such conditions, containment failure could occur in one or more ways: the containment building could be torn or breached; leak paths could open as a result of degraded seal and gasket materials in mechanical penetrations; sufficient deformation could occur at the sealing surfaces in mechanical penetrations to permit leakage;more » and leakage could occur in electrical penetrations. Programs are in place at Sandia to investigate each of these possibilities, with this paper limited to the program addressing the degradation of seal and gasket materials. As part of this program, tests are conducted on seals and gaskets to evaluate the effect of radiation aging, thermal aging, atmosphere, temperature, pressure, and seal and gasket geometries on the performance of different seal and gasket materials. The test matrix and procedures and techniques used to test these seals are discussed. Results of completed tests are reviewed. Based on the experimental data, hypotheses for leakage mechanisms in mechanical penetrations are formed.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Potential for containment leak paths through electrical penetration assemblies under severe accident conditions. [PWR; BWR]

                    
                        Technical Report

                    The leakage behavior of containments beyond design conditions and knowledge of failure modes is required for evaluation of mitigation strategies for severe accidents, risk studies, emergency preparedness planning, and siting. These studies are directed towards assessing the risk and consequences of severe accidents. An accident sequence analysis conducted on a Boiling Water Reactor (BWR), Mark I (MK I), indicated very high temperatures in the dry-well region, which is the location of the majority of electrical penetration assemblies. Because of the high temperatures, it was postulated in the ORNL study that the sealants would fail and all the electrical penetration assembliesmore » would leak before structural failure would occur. Since other containments had similar electrical penetration assemblies, it was concluded that all containments would experience the same type of failure. The results of this study, however, show that this conclusion does not hold for PWRs because in the worst accident sequence, the long time containment gases stabilize to 350/sup 0/F. BWRs, on the other hand, do experience high dry-well temperatures and have a higher potential for leakage.« less
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                    Leak behavior through EPAs under severe accident conditions

                    
                        Conference
                            Keck, J; Thome, F
                            

                    The leakage behavior of electrical penetration assemblies (EPAs) is being evaluated by varying the penetration type, manufacturer, and hypothetical temperature and pressure accident profile. Nuclear qualified EPAs were procured from D.G. O'Brien, Westinghouse, and Conax. Severe accident sequence analysis was used to generate the severe accident conditions (SAC) for a large dry PWR, a BWR Mark I drywell, and a BWR Mark III wetwell. The EPA manufacturers were matched to the reactor type based on a survey of EPAs used in reactors. The D.G. O'Brien EPA was chosen for the PWR SAC, the Westinghouse was chosen for the BWR Markmore » III, and the Conax was chosen for the BWR Mark I. The EPAs were radiation and thermal aged to a 40-year service life before the SAC test was conducted. For the D.G. O'Brien EPA SAC test, while there was no detectable leakage during the SAC test, there was a 0.13 scc/sec leak measured during the posttest inspection. For the Westinghouse EPA SAC test, there was no detectable leakage during or after the SAC test. The Conax EPA SAC test is scheduled for completion in July 1986.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Containment leakage during severe accident conditions

                    
                        Conference
                            Hofmayer, C; Bagchi, G; Noonan, V
                            

                    An alternate to the THRESHOLD model used in most severe accident risk assessments has been investigated. One reference plant for each of six containment types has been studied to determine the magnitude of containment leakage that would result from the pressures and temperatures associated with severe accident conditions. Containment penetrations having the greatest potential for early containment leakage are identified. The studies indicate that containment leakage through penetrations prior to reaching containment threshold pressures (currently reported containment shell failure pressures) should be considered in severe accident risk assessments. Failure of non-metallic seals for containment penetrations can be a significant sourcemore » of containment leakage under severe accident pressure and temperature conditions. Although studies of containment types are useful in identifying sources of containment leakage, final conclusions may need to be plant specific. Recommendations concerning future studies to better develop the use of continuous leakage models are provided. 9 references, 4 figures, 2 tables.« less
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