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DOPAS is a four year (2012-2016) cooperative project, financially supported by the European Union (EC) within the frame of the 7th

Framework Program for Nuclear Research and Training (EURATOM). Its coordinator is POSIVA (Finland) : The successful implementation of a deep geological

repository program for radioactive waste relies on a
sound long term safety strategy and on a solid
scientific and engineering basis as well as on social
aspects such as stakeholders’ acceptance.

It Involves 14 Partners coming from
organizations responsible for implementing
radioactive waste management in the EC &
Switzerland, as well as from private
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IS also an important tool of communication,
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Outputs

At time of DGR progressive closure, the

sealing of horizontal drifts and disposal

caverns must be assured by the construction —

of a specific barrier . Containment plugs

(low pH concrete)
Gr{}ove f|||6d W|th This seal is composed of a swelling clay

core (bentonite) with 2 low pH concrete

SWE"IHQ Clay containment plugs, one at each end. The \ - | i —/— — —R- . /

remaining part of the drift is backfilled with o
i

.. : Backfill
the original excavated material. Swelling Liner

clay core (low pH concrete)
C.IM.AETI.11.0152.B-Ref

In the reference design, the seal is installed

In a section of the drift where the concrete

liner will have been partly dismantled,

allowing a direct contact between the argillite

formation and the bentonite core, whose Aormative’t

swelling pressure should be as close as Containment plugs
: (low pH concrete)

possible to 7 MPa.

Swelllng Clay In the alternative design, a thin groove is o _
" excavated at the extrados of the drift liner \ /
core COntalnment and filled with bentonite at direct contact with Backfil T : Backfil
the argillites , providing an EDZ cut-off. The Swelling o ST
COnCI'ete plug bentonite swelling pressure in the groove & o )

C.IM.AETI.11.0152.B-a1

should be around 3 to 5 MPa.

3D view of the FSS experiment in

The FSS experiment conducted at Saint-Dizier, near the Bure Laboratory (URL) is a its box (drift model) with the Longitudinal section view of the FSS experiment
full scale construction test of the reference concept. It aims at: breakouts (recesses) in the

1) Demonstrating the industrial capacity to satisfactorily emplace large volumes argillite formation
of low pH concrete (shotcrete & cast concrete). Low pH value is equal or less
than 11, CIGEO SEALING 2 PLUGGING AT FULL SCALE EXPERIMENT- CONCEPTUAL DESIGN

2) Demonstrating the industrial capacity to satisfactorily emplace large volumes

«— Construction sequence —

of swelling clay (bentonitic material) at a satisfactory specific gravity value, ] . 9-1 = = i
1.7.'51-5 i '5 é 1 :5 ie I.?511!5 )

3) Defining the operational constraints linked to emplacement activities and ,;f’ ' ' =
compatible with the mechanical or hydraulic properties allocated to the seal = ~§ﬁ
components, oynsseam| 38, T | Swlpolce | £4¢ | ey

4) Defining and operating the commissioning means necessary to check the A‘ L K
compatibility of the work during emplacement operations, el o E,;

Cross section CC Cross section DD

5) Defining and operating the commissioning means necessary to check the
compatibility of the work after emplacement operations,
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0.7

The FSS experiment is completed by a forced saturation test, which is conducted

with the same swelling clay material at a lower scale (REM experiment, also | %3 I Sgﬁ
. . . . . . F .:559 core :5_3350 ~t+ ﬁ
carried out within the DOPAS Project). The main milestones are: — -3E Sweline ey Rl s
1) Studies, formulations & characterization of materials : end 2012-mid 2013, : .
36.1 S i Cross section EE

2) Construction of seal components: mid 2013 — end 2013,

Top section BB

3) Commissioning : end 2013 — beginning 2014, T
4) Dismantling — Report & communication: end 2015. e T —— (2 £ 0 AT o o - R S LT

The bentonite swelling core construction challenge:
« Some 750 m3 of pellets/powder admixture to be prepared, conveyed in DGR environmental conditions and emplaced so as to reach an effective density value as high as possible, with almost no residual vacuum in summital
recesses. No segregation of pellets and powder is allowed. Height of core is up to 10 m with a natural slope of some 25-30 %.
 Observation windows will be positioned at relevant places on the test box frame, to check segregation, residual vacuum, subsidence, stability of slope.
The low pH concrete containment plug construction challenge: some 250 m?3 for each plug (cast concrete and shotcrete), minimum cracking and shrinkage, limited curing temperature, minimum residual vacuum in summital recesses.

The beginning of bentonite admixture & filling conception:

The beglnmng of low pH concrete formulatlon conception:

In a first time the best possible arrangement of the pellets
dropped in the box is looked after, and for that purpose the
effective bentonite density in the cylinder box is measured with a
scale.

e Extraction of the solution to be measured
 Continuous agitation of the solution
« Measure of pH value

The FSS test box (DGR drift model at scale 1)

More about the DOPAS Project and FSS: www.posiva.fi/dopas
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