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Introductory paragraph

Nuclear power plants produce heat-generating radioactive waste that has to be disposed very careful.
For such a disposal various natural and technical barriers will be used. The PEBS project concentrates
on the construction and the analysis of the technical clay barriers. For such analysis also technical ex-
periments in an underground lab will be performed. Models for long-time forecasts will be developed.
Results from in-situ experiments and modelling will be compared and calibrated stepwise to achieve
reliable information.

1. Nature and scope of the project

The consortium includes main European implementing organisations, experienced modellers, univer-
sities, Bentonite experts, researchers, mining experts, technology and innovation centres and inter-
national partners to provide a global know-how transfer. In the recent past nearly all partner are in-
volved in various projects such as FEBEX or EURATOM NF-PRO and ESDRED. The project will be
observed by an international High Level Expert Committee.

The project PEBS aims at the evaluation of sealing and barrier performance of the Engineered Barrier
System for final storage of heat-generating radioactive waste through the development of a compre-
hensive approach involving experiments, model development and consideration of the potential im-
pacts on long-term safety functions. The experiments and models cover the full range of conditions
from initial emplacement of wastes through to later stage establishment of near steady-state condi-
tions, i.e. full resaturation and thermal equilibrium with the host rock (see following Fig.).
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2. Activities

PEBS includes five RTD and additionally Dissemination and Project Management Work Packages.
The RTD Work Packages include i) Analysis of system evolution during early post closure period and
the Impact on long-term safety functions, ii) Experimentation on key engineered barrier systems,
processes and parameters, iii) Modelling of short-term effects and extrapolation to long-term evolu-
tion, iv) Analysis of impact on long term safety and v) Comparison of approaches between Europe and
China.

Various tests in an underground lab (see next Fig.) and in technical laboratories will be conducted.
Under the impact of heat (T), pressure (M), water (H) and chemical reactions (C) the behaviour of clay
has to be analysed. Coupled HM, THM and THMC analyses will be performed.
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PEBS will review recent advances in the current state-of-the-art affecting the processes in the early
evolution of barriers and its treatment in performance assessment, in particular the relationship to EBS
safety functions. This will clarify the needs for additional laboratory and field experiments targeted at
supporting assessments of normal and altered evolution scenarios. Good quality and reliable experi-
mental data bases for HM, THM and THMC processes, including different time and spatial scales for
various models and a synthesis will be provided. Experimental data and calibrated process models for
extrapolation to long-term evolution of the repository EBS will be used for normal and altered scenar-
ios. Finally PEBS will relate the experimental and modelling results and uncertainties to the long-term
safety functions of the repository components and to the overall long-term performance of the reposi-
tory, giving feedback and guidance for the repository design and construction.

In addition to the scientific-technical aim, the PEBS consortium will spread the essential results to the
broad scientific community within and outside the EU. The consortium will use its expertise for public
information purposes and promote knowledge and technology transfer through training. Work Package
5 brings together all activities concerning dissemination and training.

3. [Expected results

Definition of important processes and scenarios during the early evolution of the barrier and its affects
on long-term performance and safety functions of the repository. On the base of these processes vari-
ous experiments will be performed to provide with a reliable good quality experimental data base, in-
cluding different time and spatial scales, as input to the modelling and extrapolation work for long-
term evolution and to investigate model uncertainty and its impact on long-term prediction.

On the base of information developed from various experiments and models related to the evolution of
the barrier a synthesis of what significance the work has for showing how the barrier and near-field
rock will behave both during and after the transient period will be developed. The study will make use
to the extent possible of on going experiments in China.

4, Societal impact

National repository designs under development in the EU put strong emphasis on the containment
properties of the Engineered Barrier System and the near-field of a geological repository for heat-
generating waste disposal. Building confidence in the barrier performance of the EBS and containment
function of near-field will therefore contribute to the acceptance of nuclear power as an essential com-
ponent of the energy mix within the EU.

5. Information about important public events

Exploitation and dissemination of results on European level includes a clay lab training course inclu-
sive a related workshop and a scientific excursion to a bentonite mine, two workshops only for Regu-
latory Authorities to discuss first results and further steps for the ongoing project as well as the spe-
cific impacts on licensing and agencies matters and the final workshop to present and discuss the
PEBS results. More details can be found on the project website.
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