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Asp6 Hard Rock Laboratory
Background information

* In September 1986 SKB presented the first SKB RD&D (Research
Development and Demonstration) programme according to the
new Act on Nuclear Activities. One of the major highlights of the
programme was the plan for the construction of an underground
research laboratory.

 The main aim was to provide an opportunity for research,
development and demonstration in a realistic and undisturbed
rock environment down to the depth planned for the future deep
repository.
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To meet the overall time schedule for SKB:s RD&D work, the following stage goals were initially defined for the work at the Äspö HRL:

Stage goal 1 – Verify pre-investigation methods.

Stage goal 2 – Finalise detailed investigation methods.

Stage goal 3 – Test models for description of the barrier functions at natural conditions.

Stage goal 4 – Demonstrate technology for and function of important parts of the repository.



Successful decisions

At the outset of the programme, two important
decisions were taken:

* The use of the laboratory is only for research purposes.
It will not be converted into a repository in the
future!

« Suitable geology, existing infrastructure and service
should be available. To begin with, the suitability of one
of the nuclear power sites, especially Simpevarp at
Oskarshamn should be explored.
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L_ocation of the laboratory

The main advantages of locating the laboratory in the
vicinity of the nuclear power site at Simpevarp were:

* the geology of the area was suitable,
e an appropriate infrastructure existed,

 the interim storage facility for spent fuel (Clab) is situated
at Simpevarp,

 the transportation ship M/S Sigyn is stationed at the
harbour of Simpevarp,

« good information opportunities existed and could be
further developed.



Presenter
Presentation Notes
To meet the overall time schedule for SKB:s RD&D work, the following stage goals were initially defined for the work at the Äspö HRL:

Stage goal 1 – Verify pre-investigation methods.

Stage goal 2 – Finalise detailed investigation methods.

Stage goal 3 – Test models for description of the barrier functions at natural conditions.

Stage goal 4 – Demonstrate technology for and function of important parts of the repository.



Aspo Hard Rock Laboratory, 1986-




Aspo HRL - History

Preconstruction Phase, 1986-1990
— Regional geological investigations
— Surface and borehole investigations
— Predictions

Construction Phase, 1990-1995
— Evaluation of predictions
— Methodology for detailed characterisation
— Modelling of groundwater flow

Operating Phase, 1995-
— Test models describing the barrier function of the rock

— Demonstrate technology and function of the repository
system




The role of the Aspd HRL

v Develop and demonstrate methods for construction and operation
of the final repository

v’ Test alternative technology that can improve and simplify the
design of the final repository without compromising its high quality
and safety

v’ Increase the scientific understanding of the safety margins and
provide realistic data for safety assessments of the long-term
safety of the repository system

v Provide experience and train personnel for various tasks in the
final repository

v Provide information to the general public on technology and
methods that are being developed for the final repository

SKB
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Aspd HRL Facility, some facts

» Office space for more than 100 persons

» Main experimental area between the 220
and 450 m levels and it can be reached by
the access ramp or by the elevator.

» On-line hydro-monitoring system
» Hydrochemistry Laboratory

» Bentonite Laboratory

» Exhibition Hall

SKB



Aspd HRL Hydro Monitoring System

®  Bockholmen

Avrs | Laxemar

The Hydro Monitoring System (HMS) at Asps Hard Rock

Laboratory. The Aspé area with borehole locations and Measurement Station with radio and
. - . N computer network situated at the
Aspo HRL with access ramp, the tunnel spiral and boreholes. site office.
Surface part of the HMS showing the data logger network
and radios in suface boreholes and the tunnel boreholes. F
Monitored borehale @ Measurement Station in the tunnel.

communicating by radio. .
A/D converter connected directly
G Logger - stand alone. to a measurement station.

@ Borehole - manually measured. @ Logger - communicating with a
measurement station on a Borre
® Borhole - monitored. data network.




Aspo6 Hard Rock Laboratory
above ground




Aspd Hard Rock Laboratory
Experiments

™ Horizantal Deposition

RMR Experiment
True Block Scale
Sealing of Tunnel at Great Depth

i Alternative Prototype Repository
Buffer Matenals
Backfill and
Plug Test  pijar Stability

Experiment
Demo Test B

Zedex Lot

Canister B
Retrieval Test RMR Experiment
T8T Microbe Projects
e Two-Phase Flow

LTDE Matrix Fluid Chemistry

Experimant

Rex Project

Colloid Project True-1
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Deposition machine, KBS-3V




Examples of other vehicles/equipments




KBS-3H
Horizontal emplacement of canisters

 KBS-3H is estimated to be a more
efficient disposal method compared to
KBS-3V

— Reduction in rock excavation and
backfilling

— Less environmental impact during
construction

— Reduced disturbance on the rock
mass durlng construction and
operation

e Quality aspects

— Prefabricated disposal container
enables an easier quality
assurance of the canister near
zone




KBS-3H
Horizontal emplacement of canisters

Top plate

Super Container
with buffer and
copper canister

Bentonite
block

Bentonite rings

o Copper canister
Bentonite block

Perforated steel cylind

Deposition niche
~15-25 m

Copper canister

. A Approximately max 300 m e e saa I
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Super Container including copper canister, bentonite surrounded by a perforated steel shell. The bentonite will swell through the holes in the steel shell.
Deposition equipment wchich is used for the emplacemnet of the Super containers in the drift
Drift layout: up to 300 m long drifts with the super containers and between them distance blocks of bentonite
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Aspd HRL International co-operation
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Public Relations and Visitor Services

K/
0’0

About 10 000 visitors yearly

K/
0’0

15 % of the visitors are coming from countries
world wide

s “Urberg 500” - Summer-tours for the general
public in co-operation with the tourist agency
in the city of Oskarshamn.




Nova Research and Development
(Nova R&D)

m

Svensk Karnbranslehantering AB O

No?/a FoU

Nova Centre for
University Studies
Research and
Development in
Oskarshamn

/

Nuclear Waste Management
Research

Research not related to
Nuclear Waste Management

Research Organisations Research Organisations

=

SKB



Malin activities during 2011

Enlargement of Aspd HRL underground

Dismantling of the outer section of the
Prototype Repository

Alternative

Buffer Materials

Backfill and
Plug Test

Minican
Pillar Stability

Experiment
Demo Test EE

Zedex

Canister
Retrieval Test

TBT

Lasgil

LTDE

True-1

Colloid Project

™ Horizontal Deposition

RMNR Experiment

True Block Scale

Sealing of Tunnel at Great Depth
Prototype Repository

Lot
RMR Experiment
Microbe Projects

Two-Phase Flow

Matrix Fluid Chemistry
Experiment

Rex Project



Enlargement of Aspé HRL 2011

™ Horizontal Deposition

RMR Experiment
True Block Scale
Sealing of Tunnel at Great Depth

Alternative Prototype Repository

Buffer Materials

Backfill and Minican
PlugTest  pijar Stability
Experiment

Demo Test

Zodex Lot
Canistar F
Retrigval Test RMR Experiment
18T Microbe Projects

Lasgit Two-Phase Flow

LTDE Matrix Fluid Chemistry

Experiment

Rex Project
This part of the rock,

at the 420 meter level, will host

True-1
the coming planned experiments.

Colloid Projeg
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Dismantling of the outer section of the
Prototype Repository



















Asp6 — An unique island in the
Archlpelago of Misterhult
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