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ABSTRACT

The U.S. Nuclear Regulatory Commission (NRC) and the Center for Nuclear Waste Regulatory Analyses
have jointly developed performance assessment tools for conducting a risk-informed, performance-based
review of any safety case to be made by the U.S. Department of Energy (DOE) for the proposed Yucca
Mountain high-level waste repository. We will use these tools to streamline the review process by
identifying parameters, models, and subsystems significantly affecting repository performance.

To evaluate risk significance, we employ three complementary analyses using performance assessment
tools: (i) parametric sensitivity analysis, (ii) alternative conceptual models analysis, and (iii) importance
analysis. Parametric sensitivity analysis identifies influential input parameters whose uncertainty drives
repository performance uncertainty. Eight different statistical and nonstatistical methods have been used
to determine the influential parameters. We base the final list of influential parameters on the number of
times the parameter appeared in the highest rankings of each method. We use alternative conceptual
models and design options to determine the effect of model and design uncertainties on repository
performance. Finally, we use importance analysis to determine which components are most important to
limiting risk. The approach involves a series of one-off and one-on analyses in which individual
influential parameters, models, subsystems, or their combinations cause reduced levels of performance.

Preliminary parametric sensitivity analyses showed that influential parameters are related to the flow of
water onto waste packages, spent fuel dissolution rate, and saturated zone transport. Importance analysis
showed that the degradation of the engineered barriers and transport through the saturated zone are most
important to overall performance.

The approach presented allows NRC staff to focus its attention on the most important set of repository
safety subsystems and to provide specific prelicensing guidance to the DOE on the models, parameters,
and repository components that affect public health and safety and the environment.



