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The research leading to these results has received funding from the European Union’s
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FP7/2007-2013, under Grant Agreement No. 323273 for the DOPAS project.
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Outline of this lecture

 From policy decisions to stakeholder requirements
« Constraints by waste types and host rocks
e Plug system requirements (KBS-3V example)

 Modelling and testing of performance, coming up with
the conceptual design

* A Design Basis Workflow (as developed by DOPAS)
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Fud-98

Continuous knowledge building  [-reoren

alternative solutions
* Siting data and site

Fud-92 Fud-92-k selection criteria
« Plan for deep « Criteria for site * System analysis
geological repository selection
» Start of siting process » Programme for Fud-98-k
encapsulation » Conclusions from feasibility
» Programme for safety studies
analyses * Description of zero
: alternative and deep

boreholes
* Detailed program for site
vestigations

1983
1986
Fud-86 1989
Guidelines for R&D work
* Review of 1992

alternatives to KBS-3

* Proposal on underground
laboratory Fud-95 1995
» Programme for encapsulation
Fud-89 and deep repository project 1998
«Study of WP-cave method * Follow up and research
+Study of tunnels under the Baltic Sea alternative methods 2001

*New safety analysis, SKB 91 » Template for safety reports



Continuous knowledge building

Fud-07

* Technology
N development in
% production lines
* Retrieval

1998

2001
Fud-01
» Full-scale trial at Asp6 HRL
and Canister laboratory
« Plan for site investigations 2007

2004

Fud-04

« Decisive step for fabrication and
sealing of canister
» Start social research

Fud-07-k

« Safety analysis SFR
» Deep boreholes
Fud-10

» Ready for licence application
* LILW programme
» Methodology for safety analysis
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2010




Research, technology and review

Fud-program 2010

Program fér forskning, utveckling och
demonstration av metoder fér hantering
och slutférvaring av kdrnavfall

September 2010
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lterative development of EBS design
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The reference conceptual plug design

routing pipes Iﬂanca‘efle beama lBacicm and Zons
|

 Published in SKB TR-10-16

* The reference plug design allows
modifications according to SKB R-11-04

Concrete plug  Watertight seal  Filtes
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Design requirements for KBS-3V plugs

The plug strength must be sufficient to withstand the pressure that occurs
during the sealing phase (Requirement DRP22)

The plug must withstand thermal loads caused by the rock and concrete
expansion during the sealing phase (Requirement DRP30)

The plug must be sufficiently tight to prevent erosion of the backfill and
buffer materials out of the deposition tunnel (Requirement DRP26)

The time until the plug is installed and can achieve its functions may not be
longer than the time it takes for the pellet-filled part of the deposition tunnel
volume to be filled with water (Requirement DRP21)

The design working life is 100 years, therefore all requirements on the plug
during the sealing phase shall be met for 100 years.

The frequency of malfunction of the plug causing retrieval of installed

backfill shall be 103 or less per installed plug. Note. The list is not complete!
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Conceptual Design
Policy Waste and Host Design Experience and Site Environmental
Decision Rock Characteristics Material Understanding Conditions and Loads
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The DOPAS
Design Basis
Workflow

Illustrates the iterative
development of the
design basis,
undertaken in parallel
with the development
of conceptual, basic
and detailed designs.

Dashed boxes are used
to show activities
undertaken in parallel.

This version of the work flow
in 2016. This is the final version
in Deliverable D2.4.
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Conceptual design

« Conceptual designs describe the general layout of a
repository structure, including the different
repository components and how they are arranged,
and the type of material used for each component
(e.g., concrete, bentonite, gravel). In a conceptual
design, the environmental conditions (including
rock characteristics) are presented in generic terms,
for example by describing the nature of the
processes occurring rather than quantifying the
processes. The performance of the components and
the overall structure are described qualitatively.

gl Radioactive Waste

nsk Kérnbranslehantering AB

iGalson Sciences Ltd  [DBETEC  ( AnpRa

DBE TECHNOLOGY GmbH

U J VS afe solutions for radio

FOsSIVA

M sora, Voo B B

M Management




Basic design

* In a basic design, the components in the conceptual
design are described in more detail with an
approximate quantitative specification of geometry
and material parameters. The properties of the
environmental conditions are presented in detail,
which requires characterisation of the site or
elaboration of the assumptions underpinning the
design. Performance is described quantitatively.
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Detailed Design

* In a detailed design, the concept is presented in
such detail that it can be constructed, I.e. it provides
precise information on all aspects of the structure’s
components.
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Experiments in DOPAS

* The full-scale demonstration experiments undertaken in
the DOPAS Project have addressed specific objectives, for
example; technological feasibility (FSS), performance
(DOMPLU), alternative design options (POPLU), and
materials research in support of preliminary basic design
(EPSP and ELSA).

* Results of full-scale tests provide further support to design
decisions, especially optimisation issues.

o Design requirements may be revised based on learning
from the experiments.

* The outcome of a satisfactory compliance assessment is
selection of a basic design.

vensk Kérnbridnslehantering AB

A ; DBEvEc
& Galson Sciences Ltd ('L TEC ANDRA
— e = DBE TECHNOLOGY GmbH iamanon o e e




Thanks for listening!

WwWw.posiva.fi/en/dopas

The research leading to these results has received funding from
the European Atomic Energy Community's (Euratom) Seventh
Framework Programme FP7/2007-2013, under Grant Agreement
No. 323273 for the DOPAS project.
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Conditions for use of this training material

The training materials for the DOPAS Training Workshop 2015 have been
produced partly with the European Commission’s financial support. The
materials can be downloaded from the DOPAS WP7 webpage and used in
general freely without a permission for non-commercial purposes providing the
source of the material and Commission support is referred to.

The figures and pictures in each presentation originate from the organisation
that has produced the specific training material unless mentioned otherwise.

Some photos and materials in the presentations present prior knowledge
(background information) of the consortium partners. This information is
marked with © and requires a permission for all uses from the copyright
OWnNer.

Non-commercial use means that if this training material is used e.g. in
education, training, or consulting no fee may be collected from using this
material. For other uses, please contact the DOPAS project.
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