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            This paper presents a containment failure mode analysis during a spectrum of postulated degraded core accident sequences in a typical 1000-MW(e) boiling water reactor (BWR) with a Mark-I wetwell containment. Overtemperature failure of containment electric penetration assemblies (CEPAs) has been found to be the major failure mode during such accidents.
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                            Ludewig, H; Yu, W; Jaung, R; ... 
                            

                    An assessment is described of potential failure modes and fission product releases for a large number of postulated core meltdown accidents in a BWR with a Mark III containment. For this containment design, the most important failure mode was found to be due to hydrogen related phenomena. A one-dimensional lumped parameter computer code has been developed and used to determine the probability of various hydrogen phenomena for a range of postulated core meltdown sequences. Potential containment loads have been estimated and compared against the containment capacity to determine the probability of containment failure. The fission product release assessment began bymore » using the MARCH/CORRAL system of codes with key input parameters varied over a reasonable range. The parameters relate to primary system retention, re-emission, pool scrubbing, and fission product release in-vessel vs ex-vessel. The final step used more mechanistic calculations based on the system of codes recently developed under sponsorship of the Accident Source Term Program Office, NRC, and compares these predictions with the range of releases calculated in the sensitivity study.« less
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                    This work uses the MARCH computer code to investigate the major events that may occur at a BWR 4/Mark I nuclear power plant following a number of postulated transients. These events are, in turn, correlated to the Nuclear Regulatory Commission Emergency Action Level Guidelines. The Browns Ferry Nuclear Plant Unit 1 was used as a model in this study. Under the assumptions used in this study, all accident sequences analyzed would eventually result in core-melt and containment breach unless the operator took corrective action. In each sequence, the effect of parameter variations on the accident progression has also been investigated.more » Results of this study show that in most core meltdown sequences overtemperature in the drywell electric penetration assembly (EPA) seals would be the dominant failure mode except for sequences TW, S/sub 2/I, and S/sub 2/J, in which there is a total loss of decay heat removal capability, with resultant higher pressure buildup in the containment. For the latter sequences, overpressurization would be the dominant containment failure mode.« less
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                    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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                    The BNL staff have performed an extensive assessment of potential failure modes for core meltdown accidents in a Boiling Water Reactor (BWR) with a Mark III containment. The particular Mark III containment under consideration did not initially include provision for any system to control H/sub 2/ burning, so that H/sub 2/ phenomena were found to be dominant contributors to containment failure. However, all Mark III containments will now have provisions for the control of H/sub 2/ burning, which will influence our current assessment of H/sub 2/ phenomena.
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                    This study has focused on mechanistic simulation and analysis of potential failure modes for inpedestal drywell drain pipes in the Limerick boiling water reactor (BWR) Mark 2 containment. Physical phenomena related to surface tension breakdown, heatup, melting, ablation, crust formation and failure, and core material relocation into drain pipes with simultaneous melting of pipe walls were modeled and analyzed. The results of analysis have been used to assess the possibility of drain pipe failure and the resultant loss of pressure-suppression capability. Estimates have been made for the timing and amount of molten corium released to the wetwell. The study hasmore » revealed that significantly different melt progression sequences can result depending upon the failure characteristics of the frozen metallic crust which forms over the drain cover during the initial stages of debris pour. Another important result is that it can take several days for the molten fuel to ablate the frozen metallic debris layer -- if the frozen layer has cooled below 1100 K before fuel attack. 10 refs., 3 figs., 4 tabs.« less
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