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Introduction

• Uncertainty in parameters and models potentially
affecting post-closure performance are included in
TSPA-SR Model ( > 100 uncertain parameters)

• Sensitivity and barrier importance analyses
compliment the uncertainty analyses in evaluating
the significance of parameter and model uncertainty

• Sensitivity and barrier importance analyses are used
to evaluate robustness of system performance even
given low probability scenarios

• Sensitivity and barrier importance analyses assist in
quantifying the capability of barriers to isolate waste
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Requirements for Sensitivity and Barrier
Importance Analyses - 10 CFR Part 63

• 63.2 Performance assessment means a probabilistic
analysis that . . . (2) examines the effects of such features,
events and processes on the performance of the geologic
repository

• 63.21 (b) (5) An assessment to determine the degree to
which those features, events and processes of the site
that are expected to materially affect compliance with
63.113 (b) . . . and the extent to which they affect waste
isolation

• 63.102 (j) The performance assessment is a systematic
analysis that identifies the features, events and processes
. . . (and) examines their effects on performance
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Requirements for Sensitivity and Barrier
Importance Analyses - 10 CFR Part 963

• 963.2 Total System Performance Assessment means
a probabilistic analysis that is used to . . . (2) examine
the effects of such features, events and processes on
the performance

• 963.16 (b) (3) . . . evaluate the effects that alternative
models would have on the estimated performance of
the geologic repository

• 963.16 (b) (12)  Conduct appropriate sensitivity
studies
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Goals of Sensitivity and Barrier
Importance Analyses for the SR

• Aid in identifying the significance of process
models factors and barriers in meeting the post-
closure performance objective

• Used to screen FEPs that may cross cut several
subsystems

• Used as key element of Repository Safety
Strategy Rev 4

• Assist in prioritizing additional scientific
investigations and design optimization
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Approach to Sensitivity and Barrier
Importance Analyses

• Sensitivity analysis
– Fix single or several parameters at their 95th percentile

value (conservative end of range) and rerun probabilistic
analysis

• Degraded barrier importance analysis
– Fix several parameters associated with a single barrier

(which may represent multiple factors) at their 95th
percentile values and rerun the probabilistic analyses

– Fix several parameters associated with several barrier types
(natural or engineered) at their 95th percentile value and
rerun the probabilistic analyses

• Neutralized barrier importance analysis
– Function of barrier is eliminated to provide insight into

barrier redundancy and defense-in-depth
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Possible Sensitivity and Barrier Importance Analyses
to Evaluate Significance of Process Model Factors
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Possible Sensitivity and Barrier Importance Analyses
to Evaluate Significance of Process Model Factors
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Possible Sensitivity and Barrier Importance Analyses
to Evaluate Significance of Process Model Factors
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Summary and Conclusions
• Methodology for sensitivity and barrier importance

analyses has been developed
• Preliminary results are being produced
• Results will serve as part of basis for 10 CFR Part 963

compliance evaluation in the SRCR and 10 CFR Part
63 compliance evaluation in the LA

• Sensitivity and barrier importance analyses are a key
element of the FEPs screening process (quantify
some of the qualitative arguments)

• Following promulgation of final Part 63, additional
dialogue is required to clarify issues associated with
barrier importance expectations of NRC


