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In order to increase confidence in performance assessments of the geological disposal of
high-level radioactive waste, it is important to minimise uncertainty. Some uncertainties can be
reduced by R&D including site characterization, design studies, experiments both in the
laboratory and in underground test facilities. As a disposal programme matures, R&D will focus
on key uncertainties. In order to identify key uncertainties affecting the performance of the
disposal system, sensitivity analyses have been carried out. On initial stage of stepwise
approach, it is assumed that a number of design options and sites may remain. Main
parameters concerning design are related to engineered barrier. Meanwhile, main parameters
concerning siting are related to natural barrier. Therefore, sensitivity analyses of parameters
which are classified by engineered barrier and natural barrier need to be carried out from the
point of view of design and siting.

One of sensitivity analysis techniques is the comprehensive sensitivity analysis method by
which parameters having a large impact on maximum dose and threshold values of parameters
and/or combinations yielding a “successful condition” where maximum dose does not exceed a
target value are obtained.

In this study, comprehensive sensitivity analysis method was applied to HLW geological
disposal concept. In this application, level of importance and successful condition for intended
parameters on one barrier were extracted under conservative conditions of parameters on the
other barrier, taking into account diverse uncertainties on initial stage of stepwise approach.

We achieved analysis results with level of importance and successful condition for intended
parameters (e.g., under the fresh porewater and conservative conditions of natural barrier, if
glass dissolution rate is less than 2.5g/m2/y, maximum dose for Cs-135 results in less than 10 u
Svly).

In conclusion, the comprehensive sensitivity analysis method can be applied to extraction of
sensitivity characteristics on each barrier, under the above conservative conditions. Such study
on the applicability of method and the extracted sensitivity characteristics will contribute to

construction of a robust barrier and a scenario analysis for initial stage of stepwise approach.
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