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1 Welcome and introduction

Timo Aikis welcomed the participants to Olkiluoto. He informed of the latest Olkiluoto news
(presentation enclosed as Appendix 1), among other things:
*  The third reactor OL3 is scheduled to start production in late 2013, while the initial plan had
2009 as starting year.
* The OL4 project started late December 2011.
* Posiva will submit its construction licence application late this year to Government.
*  Yesterday (March 14™) the Minister of Labour and Economy urged Posiva’s owners to create
a working group together with Fennovoima with th jective to analyse th ibility to host
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also Fennovoima’s estimated volumes of spent nuclear fuel in the planned repository at
Olkiluoto. The working group is expected to present its findings by the end of 2012.

2 Chair of PPM 02

Fredrik Johansson chaired the meeting.
Christer Svemar provides minutes of the meeting.

3 Agenda

The draft agenda was accepted as distributed prior to the meeting - Appendix 2.

4 European Commission presentation

Christophe Davies presented general information from the European Union on Euratom FP 7
and the future FP8 (2014-2020). The latter programme is launched under the name
“HORIZON 2020

The presentation is enclosed as Appendices 3a and 3b.

Christophe Davies specially mentioned:

* Three projects have been funded from the last call on “Management of radioactive waste —
geological disposal”: BELBAR on bentonite erosion, FIRST-NUCLIDES on instant release
from high burn-up spent fuel, and SITEX on networking among regulatory bodies. In addition
a cross-cutting activity - NEWLANCER — was supported with the objective to enhance the
number of different NMS taking part in future Euratom FPs.

* Intotal 20 projects and activities have up till now (5 calls) been funded in FP7 “Geological
disposal” and “Cross-cutting projects”. The EC contribution amounts to approximately MEUR
44 3.

* A last call with deadline March 27 2012 is expecting two proposals: Plugs and Seals (one
Collaborative project) and Secretariat of IGD-TP (one Coordination and Support Action). The
budget of this call is MEUR 9 + 10%.

* For the FP8 the Euratom budget is presently set to MEUR1788 (of which MEUR 355 is for
fission, MEUR 710 for fusion and MEUR 724 for JRC — Joint Research Centre.)

* Number of supported projects is expected to decrease — from 40 to 30 — by shifting strategy
from supporting specified projects to also support programmes or funding management of
programmes. Joint programming is in this context judged to become prioritized.

* First call of FP8 will be launched early January 2014.

* Discussion is on-going on how to proceed in extending possibilities of supporting whole
programmes in addition to supporting projects.

Christophe Davies also pointed out that two major events will take place in Luxemburg:
* International symposium and workshop on “Gas migration and generation” (FORGE project)
on 5 to 7 February 2013.
* International conference and workshop on “Monitoring in geological disposal and radioactive
waste” (MODERN project) on 19 to 21 March 2013.
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5

Progress and plans - WP 1 and WP 6 (Coordinator)

Fredrik Johansson presented the status of WP 1 and WP6. The presentation is enclosed as
Appendix 4. He especially mentioned:

6

Time schedule
o Nagra: A draft WP 2 Project plan has been distributed for comments. It is intended to
be adjusted according to comments and to be finished before March 31.
o Nagra: The Tunnelling Report is delayed, and construction work starts first next week.
The work is judged to be completed with no further delay and end in July.
o Andra: The tunnel excavation work is a few months late. It will be carried through in
September-October instead of earlier intended February-March.
Periodic report
o Fredrik Johansson distributes instructions for the up-coming 18- month periodic
reporting (due in June).
Staff secondment
o Andra and Nagra will issue their announcements soon.
Website and Projectplace
o Both have been established and are in operation.
Scholarships
o A wide distribution has been made but with discouraging result; no applicants have
announced interest for the first event, the Olkiluoto workshop (tomorrow). All
participants were asked to investigate ways of improving the response to the coming
events.
Risk list
o  Up-dates have been received from SKB and Andra. Posiva and Nagra will provide
their inputs soon.
Added Value
o Five organizations —- ONDRAF/NIRAS (Belgium), BfS (Germany), Javys (Slovakia),
SERAW (Bulgaria) and Ministry of Economy (Poland) — have announced interest and
an Activity Plan for dissemination activities with these organizations will be made. It
will focus on a pre-judgment of added value to the organisations’ respective RD&D
programme, dissemination activities, and evaluation of the outcome.
o Christer Svemar raised the question on confidentiality. He proposed Terms of
Reference in compliance with the Grant Agreement and the Consortium Agreement.
He will distribute a draft for participants’ review.

Progress and plans - WP 2 (Nagra)

Hanspeter Weber presented the status of WP 2. The presentation is enclosed as Appendix 5.
He specially mentioned:

The activities are carried trough in accordance to the time plan with one exception. The
excavation of the tunnel is delayed 9 months and starts first next week.

Construction and installation are part of LUCOEX. Instrumentation is not and will
consequently not be reported in EC Deliverables.

Design lifetime is 20 years. Consequent redundancy of instrumentation will be considered.
Aitemin designs and manufactures the heaters

50 m long tunnel excavation will soon start.

The tunnel will host 3 “heaters” with dimensions simulating full-scale canisters, see drawing
in Appendix 4. Each heater will get a thermal load of 1500 W from start.
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* The buffer components will consist of bentonite blocks and bentonite pellets. The aim is to
achieve a dry density of 1.4 Mg/m” in the saturated buffer.

* Fibre optics instruments will be used for measurement of temperature and extension.

* The emplacement activities will take a few months.

7 Progress and plans - WP 3 (Andra)

Frédéric Bumbieler presented objectives, activities and considerations of WP 3. The
presentation is enclosed as Appendix 6.He specially mentioned:

* The activities are carried trough in accordance to the time plan for each activity, but critical
activities have been delayed and the emplacement of the cell will be completed in November-
December this year compared to May-June in the original plan.

* Aitemin designs and manufactures the heaters.

* They will be in operation during several years in the test.

* Strain gauges will be used for measurement of strain in the liner. Temperature, total pressure
on the liner and clearance reduction between the liner and the cell wall will also be measured.

8 Progress and plans - WP 4 (SKB)

Magnus Kronberg presented the status of WP 4. The presentation is enclosed as Appendix 7.
He especially mentioned:

* Preparations are carried through with an overall delay of a couple of months. Installation will
be delayed with 5-6 months, and made early next year.

* Studies have recommended Ti instead of Fe as material for the Supercontainer shell, plugs and
other supporting structures, but Fe will still be used in the MPT demonstration set-up as
originally intended.

* The “Supercontainer” weighs 46 tonnes. It will be handled by the existing, specially
constructed “Multipurpose vehicle” at Aspd, which has a payload capacity of 100 tonnes.

* The reference design — DAWE (Drainage Artificial Watering and air Evacuation) will be used
in the MPT.

* A 400-day long test period will be carried out after installation.

* The natural rate of water inflow into the demonstration tunnel is approximately equivalent to
the bentonite’s sorption capacity.

*  Wireless system for transmitting signals from instruments will be used in parallel with
conventional wire bound transmission.

* The mould for compacting buffer blocks will be delivered in April as planned.

*  One scholarship student is planned for autumn 2012, the task being to test-drive the deposition
machine to try to identify problems generally avoided by the experienced operator.

9 Progress and plans - WP 5 (Posiva)

Keijo Haapala presented the status of WP 5. The presentation is enclosed as Appendix 8. He
especially mentioned:
* Activities are carried through according to the time plan, except LOT 1 which has a time delay
of 3 months now. This time delay will, however, not affect LUCOEX’s overall time plan.
* A comprehensive study of methods for supplying buffer blocks to the installation position and
for installation of them in the deposition hole has resulted in the selection of a two vehicle
- roft " e it ot
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10 Mid-term Workshop

Fredrik Johansson informed of the planning status. A discussion and possible decision on the
agenda was forwarded to the Steering Committee Meeting scheduled for tomorrow afternoon.

11 Next Project Progress Meeting - PPM 03

The next meeting will be held at Bure during the second part of Sept 2013. Andra will decide upon
exact date after consultation with the other participants.

12 Decision making forwarded to Steering Committee
Meeting

The following issues were forwarded to SC-03 for formal decisions:

* Confidentiality with respect to scholarships and organizations to be engaged in dissemination
activities.

* Current delays and judgment of how they may affect the completion of planned activities
within eh LUCOEX’s 48 months.

* Guidance for compilation of 18 month periodic report.

* Staff secondment announcements.

*  Meeting schedule for PPM 03.

¢ Scholarship announcements.

* Risk lists.

*  Mid-term Workshop agenda.

13 Onkalo visit.

Johanna Hansen and Paula Kosunen presented status and investigations of the Onkalo URCF
(Underground Rock Characterisation Facility), see PowerPoint series in Appendix 9,

Visits were made to the drill core storage facility and the Onkalo underground parts.
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Appendix 1

Implementation of spent fuel disposal
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Olkiluoto, Eurajoki

Plan for Disposal Facility for 2020
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Disposal facility above and under ground
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Appendix 2

LUCOEX Project Progress Meeting 02
13.1

13.2
13.3 Time: Wednesday March 14, 2012
13.4 Place: Posiva, Olkiluoto

Draft Programme

09.00 — 15.00 PPM 02 including lunch and coffee breaks

9.00-9.15 Welcome — introduction, with Coffee Timo Aikés

9.15-9.45 EU news Christophe Davies

9.45-10.30  Progress and plans WP1 and WP6  Fredrik Johansson
and project formalities

10.30-10.50 Coffee

10.50-11.20  Progress and plans WP2 Hans-Peter Weber
11.20-11.50  Progress and plans WP3 Frédéric Bumbieler
12.00-13.00 Lunch

13.00-13.30  Progress and plans WP4 Magnus Kronberg
13.30-14.00 Progress and plans WP5 Keijo Haapala

14.00-14.30 Summary and miscellaneous
14-30-15.00 Safety instructions for ONKALO visit
15.00-17.30  Onkalo visit

* Group 1: ONKALO visit, Topias Siren, Kimmo Kemppainen
* Group 2: Onkalo research building: Paula, Johanna Hansen: ONKALO projects, experiences and
results + Coffee/Tea.
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O EuratomFP7 status in geologicaldisposal
O Euratomprogramme (2014-2018): Horizon 2020
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Funded projects in call FP7 - 2011

Management of radioactive waste — Geological Disposal

Project acronymand title Key activities Coordinafor/ | Startdate | Totalcost!
no. partners &duraion | EUfunding
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-535-‘-’55'3: FP7 Geological disposal &
cross-cutting projects (status oct. 2011)
FP7 2007-2013 FP3(2014 - 2018/20) _

208 '3 | 23 N=

IPE - EUNADWASTE ‘08 Corference

= 5 . appl" R‘.HB>

International Symposium and workshop on

Gas generation and migration:

“Implications for the pérformance of geolagical
repositories for radioactive waste disposal®

MeperN

International conference & workshop

Monitoring in Geological disposal of radioactive waste

Luxembourg, 19-21 March 2013 z
http://'www.modern-fp7.eu/Monitoring-G DRW-2013/ T
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call 2012/ LAST BUT ONE in FP7
Deadline 27 March 2012

= Two Topics:

Plugs and seals - full-scale demonstration & long-term
performance Maximum one Collaborative Project.

Secretariat of IGD-TP
Maximum one Coordination and Support Action

Budget EUR 9 million +/-10% of total (ca.€53 million)

http://ec.europa.ew/research/participants/portal'page/fp7 calls
[ B D B D —
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Horizon 2020

The EU Framework
Programme for
Research and Innovation

Christophe Davies 2014-2020
DG RTD (Research and Innovation)
Unit K4 - NuclearFission

Horizon 2020

Commission proposal for a 80 billion euro
research and innovation funding programme
(2014-2020)

A core part of Europe 2020, Innovation Union &
European Research Area:

- Responding to the economic crisis to invest in future jobs
and growth

- Addressing people’s concerns about their livelihoods, safety
and environment

- Strengthening the EU’s global position in research,
innovation and technology

Appendix 3b
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Priorities

1. Excellent science (EU@418 million)

European Research Council, Future and Emerging
Technologies, Marie Curie actions & Res. Infrastructures

2.Industrial leadership (EUR 17938 million)

Industrial technologies (icT, nanotechnologies, materials, biotechnology,
manufacturing, space), risk finance for R&I & SMEs

3.Societal challenges (EUR 31748 million)

Health, demographic change and wellbeing: Food se
agriculture, marine res. & bioeconomy; H=SgEg NCILETERT PV Eri
Transport; Climate, resources & raw materials and Society

+ European Institute Technology (EIT) (EUR 2.8 billion)
+ Joint Research Centre (JRC) (EUR 1962 million)
+ Euratom (€1 788 million), ITER (other proposal €2573 million)

Euratom 2014-2018

Budget: TOTAL: € 1788 million, including Fission €355 million;
Fusion € 710 million; JRC € 724 million.

General objective:

* Improve nuclearsafety, security & radiation protection

* Contribute to the long-term decarbonisation of the energy system, in a
safe, efficient and secure way

Specific objectives for indirect actions (fission):
* support safe operation of nuclear systems;

° cont;ibute to development of solutions for the management of ultimate
waste;

* support development and sustainability of nuclear competences;
» foster radiation protection;

* promote innovation and industrial competitiveness

* ensure availability and use of research infrastructures

[LUCOEX]
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Forms of

Community support

* Specificinstrument envisaged by the Rules for Participation

Programme co-fund action - for supplementing calls or
programmes funded by entities other than EU bodies

managing research and innovation programmes
See for example EMRP (emrponline.eu)

e Support for indirect actions
instruments provided for by the New Financial Regulation

e ....Also complementary use of Structural Funds
(relation with national Operational Programmes)

Work Programmes

* The essential element forimplementing the actions

* Detailed objectives, associated funding

* Multi-annual approach & strategic orientations for the
following years of implementation

* Links with the platforms’ SRAs?

* Input from the symposium “Benefits and limitations of
nuclear fission research for a low carbon economy fission
research” to be organisedin 2013

WP 2014 expected insummer 2013
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(D1.8) — Minutes of Project Progress Meeting — PPM02
Dissemination level PU
Date of issue of this report: 12/06/12

17



Next steps

Ongoing:

Ongoing:

Mid 2012:

Mid 2013:

1/1/2014:

Parliament and Council negotiations on the
basis of the Commission proposals

Parliament and Council negotiations on EU
budget 2014-2020 (including overall budget
for Horizon 2020)

Final calls under 7th Framework Programme
for research to bridge gap towards Horizon
2020

Adoption of legislative acts by Parliament
and Council on Horizon 2020

Horizon 2020 starts, launch of first calls

EURATOM
WP 2013

The EURATOM programme for 2013 is meant to
support a Preparatory Phase of 2014-2018

Expected Call publication : Summer 2012 ?

Target call deadline : Fourth quarter 2012

Evaluation of proposals : early 2013

Contracts signed and payments made in 2012

[LUCOEX]
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EURATOM

WP 2013

Preparatory Phase (PP)

WP2013 to provide catalytic and leveraging support for the PP

Possible setting up of legal entities of pan-European interest
aiming at optimal coordination, cross-border operation and
possible integration of national efforts

PP would include strategic, governance, management, financial,
legal and technical work

Successful PP would lead to Public-Public and Public-Private
Partnerships implementing joint research programmes being
attractive at world level
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Appendix 4
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Preventive
action
Descrbton ofthe
acton
which Is planned

Deadline
for
preventive
action.

20119701
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FE: Full-Scale Emplacement
Experiment at Mont Terri
Status and Outlook

Hanspeter Weber et al.
14t of March 2012

(‘avora ="° nagra,

Content of this Presentation Lo X

= Organisation — involved Nagra staff

= Experimental aims

= Location, plans / (3D) Sketches

= Scoping calculations, modeling-

= Observation boreholes

= (Excavation 50 m long Test Tunnel) - see Pres. Sven Kohler
= Granular Bentonite - production and emplacement

= Pedestrial Bentonite Blocks - production

= Time plan

Narch +2, 2002 LLCORx Wed (Wes) n a g ra *

Appendix 5
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Introduction Project FE / Lucoex Lo X
= FE = Full-scale Emplacement Experiment at Mont Terri
- Principle Investigator: Herwig Miller (NAGRA)
- Partners in Phase 17:
- ANDRA /\?\-\
- CHEVRON - *
Mont Terri Project
= LUCOEX = Large Underground Concept Experiments
- EC funded project (EURATOM, 7th Framework Programme)
- Partners:
- SKB e
- ANDRA I_" R
- POSIVA
- NAGRA UCOE
March 44,3002 LUCORX WP3 (Wab) nag ra .
Nagra’s Project Team Lio X
R e e
MTP FE Experiment %@’ LUCOEX (EC
( L T T 1 ] ] 1 D
Task Tak 2 Yook 3 Tuht Tuk § l Tuh 6 1 ‘ Tk ¥ ] { Tak & Tak
iebeg Ateeeratign Gevhinty Goepbais [ Somgtnaun fentorne Lorgdaiement Meater
T Viater T Vegr WP Weker b Frag O Lavpen 3 taber P Weber J Rl | WP Waker
N March+e 3002 LUCORX WP3 (Wab) nag ra .
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Experimental Aims Lico X

* LUCOEX aim: NAGRA's HLW emplacement
The demonstration of emplacement concept

techniques under repository conditions.  inReslity”: Canister
) . . for FE: Heater

For NAGRA: Simulation of horizontal

canister and buffer emplacement.

= FE aim:
The investigation of repository induced,

thermo-hydro-mechanical (THM) coupled
effects on the host rock.

= The experiment will be
- Full-scale
- Heated up to 130°
- Not artificially saturated
- Long-term (approx. 20 years)

March 44,3002 LLCORx WP S (Wes) nagra.
Experiment Location at Mont Terri
[T TR AN A AN A BIEENT . 00 0] RRAARRR AR AR AEE] ST 1o a =i |
LEGENDE: | s
[ - ann HH U Hl L
i . I
BEEER aren
e
® - HHR :5:
§ A
[ Iyl
l: e 1EA :_J:
PR R 11 B B
'} " FE-Aniche (finishedin 2011)
Plan view ~ FE tunnel (planned for2012)
. March 44,3002 LLCORx WP S (Wes) nagra.
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FE-Experiment, Scoping calculations Lo X

Example from TH-modeling with the multiphase flow simulator TOUGH2
- Temperature after 20 years (longitudinal section)

- ——
- — [ S S

T Mareh 14,2002 LUCORX We3 (Wes) na g ra

Niche Construction

= FE-A (start) niche

* height: approx. 5m, length: approx.
8m, width: approx. 10m) /

- finishedinJune 2011
- neededfurinstrumentation,
tunneling and emplacement

[LUCOEX]
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Experimental Design

MBtunnel | FE-A niche

Plug | Heaters

N MNarch 4,202 LUCOSX WP3 (Wed) nagra;
Boreholes for Instrumentation — Phase 1 Lo X
Instrumentation Durch- | Keendurch- Neigung
Bobrung |Lange (m)| messer messer |Azimuth [ (aufwars
Whet dowe Phase1 | Phase2 | Phase3 [men] | fmen) gerichtet) []
measure? Rock Butfer BFE-AS 31 L] 3 24210 500
Far-field Near-field
BFEAS 13w % L4 2% 4500
Temperature X X
Saturation X BFEAI0 wa m " 24210 0
Prossures x
BFEANY 4645 Rk " M2 038
Deformation X x
(erumenEon PhasE 1|
qpmmd A AN A0
Scaamae A6 A4
Spacker sysems | LAS A3
o T —— A2
EEg e
35 packar (10 prass. &3 Ad
[2horizoma incanomatars | oA
20 =mparaire
30 o=frmaton pants
@ March 145002 LUCOR WP 3 (Wet) nagra .
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FE-Experiment, Instrumentation (Phase 1) Loco X

= Instrumentation of the host rock (far-field)
- Hydraulic (multi) packer systems (pressures + Temp.) [in blue]
- Horizontal inclinometers (deformation + Temp.)[in orange]
- Explorational borehole extension [in green]
- Distributedfiber optical sensing (Temp.)

approx. 40m

Sideview

Crophice D. Mckie 20

Narch +2, 2002 LLCORx Wed (Wed) n a g ra °

FE-Experiment, Instrumentation (Phase 1) Loco X

Narch +2, 2002 LLCORx Wed (Wed) n a g ra °
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Excavation: See Presentation Sven Kohler

Mareh 14,2002 LUCORX WoS (Wes) na g ra L]

Granular Bentonite Emplacement Lo X

ESDRED
(EC co-funded)
2006

* Emplacement
experimentwith
granular bentonite
andtwin
augersystem

" March 44,3002 LUCORX We3 (Wes) na g ra .
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Fine Granular

Industrial Sodum Bemonite
MX 80
General Fine granuter Sodum Boctonte with 80 average paricle sae
Description ranging between 16 and 200 mesh.
Functional Use Muti-purpose product noted for Fapid SIpersion in water.
Employed n & wide varety of industial sppications
Purity Hydrous shumnun sicate compraed prnceaty of the cay mneral
Mormmonionte Montmaoriionde content B0% minimum Contains.
small portions of feldspar, bictite, selende, eoc.
Chemical
Composition Typecal Analyss (mosture free)
$0, 63.02% MO 26M%
A1,0, 21.08% Na O 25™%
Fe0, 325% Ca0 0.65%
FeO 0I%% "o S64%
Trace T
Chemical
Formuia A tn-ayer eapanding mineral structine of appecamately:
(AL Fovw, Mssu) SO0y (OM) Na'Ca™sn
Moisture
Content Maximum 12% as shipped.
Ory Particle Maximum 10% retared on 18 mesh (850 microns )
Size Maximum 15% passing 200 mesh (75 microns )
oM 5% solds dapersion 8510 105
Viscosity 1 part bentonte 1o 15 parts devonced water (6 25% sokds) dapersed
0 hgh-speed muer. Fane viscometer . Bops minimums
Pachaging MUt - wall pager Bags. (25 kg), ig-bags or bk
H March 44,2002 LUCORE WS (Wez) nagra .

Grain sizes granulates-bimodale distribution

Martin Holl
Holzmiihle 1

Rettenmaier & Sohne

73494 I{osenhrg Germany

nagra,
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Grain size distribution bentonite granulate Lo X

"0

90 — e curve (%0 4) —GAST B 2

L]

GASTBP 4 ——GAST EP & /

/

0 /

=-==+PEBS § 1.5 (HE-E) PEBS 5610 HEE)

L

% “«~-PEBS S 1520 HE-E)

0

0

.7 March 44,3042 LLCORx Wed (Wed) nag ra P

Emplacement with 1-Auger-System (EB); 2002

% March 44,3042 LLCORx Wed (Wed) nag ra P
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Emplacement with 2-Auger-System (ESDRED) Lo X

% March 14, 2002 LUCORX WPS (Wed) na g ra °

Emplacement with 5-Auger-System (LUCOEX) Lo X

w Narch +2, 2002 LLCORx Wed (Wed) n a g ra P
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Block

LAVIOSA MPC
Zone Portuaire
62, Route du
Hazay

78520 Limay
FRANCE

Serge Resnikow

Bony S.A.
St. Etienne (F)

Bentonite Block Production 2011 AR

Alpha
Ceramics
Aachen (D)

=2 Narch +2, 2002 LLCORx Wed (Wed)
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FE/LUCOEX-Experiment, Time Frame Lo X

201 2012 2013 2014

MTP MTP MTP MTP MTP
Phase 16 Phase17 Phase 18 Phase 19 Phase 20

= Instrumentation will be realized in 3 phases
- Phase 1: Instrumentation of host rock (far-field)
- Phase 2: Instrumentation of host rock (near-field)
- Phase 3: Instrumentation of buffer/ canisters

= The duration of heating resp. monitoring depends on the “speed” of
saturation and hence will last approx. 15to 20 years

F) March 44,2042 LLCORx Wed (Wed) n a g ra

Acknowledgment:
- Experimental Partners: ANDRA, CHEVRON, SKB, POSIVA
- Mont Terri Consortium: P. Bossart, Ch. Nussbaum, D. Jaggi, Th. Theurillat, etc.
- Project Team: P. Blimling*, H.P. Weber, T. Vietor, P. Marschall, S. Kdhler, T. Vogt, etc.
- Contractors: Swisstopo, CTSM, GGT, Flotron, Schiitzeichel, Geotest, Solexperts,
Soldata, etc.
- Modeling Teams: UPC, Intera, Poyry, GRS, LBNL , BGR

thank you for your attention

nagra,
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WP3 - Full scale emplacement experiment
(ALC Phase 3 experimentation)

LUCOEX Progress meeting 2
Olkiluoto

© ANGra SOBOEMITOMNE FOUK L CETON OB CEMIY EIOCICTR

Objectives of the Phase 3 HLW cell
( ANDRA experiment

test the technical feasibility of a cell construction, including useful & head part
and different equipments into the cell (end steel plate and shield steel plug).

verify the suitable working of the head insert to absorb the thermal dilation of
the casing.

provide data on the casing behaviour under thermal loading.
verify the design of the cell head to limit thermal gradients on the drift wall,

study the THM behaviour of the interface between rock and casing and of the
surrounding rock (not included in LUCOEX).

LR RFE © ANCra CPCIMITOWE DU L CETON OB SEMITI RIOCLCTM 4443 M 2042

Appendix 6
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Preliminary test of the head part feasibility (1)

Objective : demonstrate the feasibility of driving in 2 metal cell-head insert over a length of 10 m with
areduced initial annular space

The test has been performed in the CAN drift from 14 to 16 June 2011.

Arsramcae oo paeren
o woer,

£
fee— )
Characteristics of each sleeve section
Thedrilling maching (Zecaeics = 791 mm) -
material Non alloy steel S235
Outside diameter 775 mm (annular
space = 3 mm)
thickness 35 mm
Useful length 2m
oum M zeeIs © ANGra SOTETAITOMMI FOUL L CETON OB SEMITY LIOCLCTM 4443 M 2842

Preliminary test of the head part feasibility (2)

Thedrilling has beenstopped after7,5 m(4 sleeve sections)due tothejammingofthe insertin the rock

1= sleeve secton positioned on the driving s pton. Tad of Zlseve section atge end of excavaton

[ TR 271 e Tt
STRATOUTEO Cumees -
. _ L Tl e w3 g
ol L e o —Cd3ng el tees
st o - —
der Ve
Toat o -
‘‘‘‘‘ -t
i i
- -
3 —_— —~
 pe— $
i
g m meaidan
& EEL OF S © ARCra SOOI MITOME MOUL L OETON OB OEMITY LIOCICTM 1443 M 2042

[LUCOEX]
(D1.8) — Minutes of Project Progress Meeting — PPM02
Dissemination level PU
Date of issue of this report: 12/06/12

38



Preliminary test of the head part feasibility (3)

Geometry of HAT1601 insert (3D scan performed 3 weeks after the excavation)

- { o o
i 7/‘

Vo s
Incline of the cell=+0,63", overall horizontal deviation< 10 cm

Impact of this preliminary test on the design of the cell that will be excavated in the Phase 3 of

the *HLW cells™ program :
Closin
et aicislans —— pmss .
HoaSelcegelSm
D ¥
l iSm sm
Uzalic cel rcado!Be cdl
intial annular space = 12 mm
s oRI MM ZCesT © ARGra SOPCIRITOME FOUR LS CETION OB SEMITY RIOCICTM 14403 Marah 2842

Overview of the experimental set-up for
( ANDRA phase 3 of the “HLW cells” Program Unit

o
=

Presiun e mesr e ments boveholes
Dwt e saw e mmaat s bov e hole

T" messsrements

Bore hole

Previure mesurementy
e e Nk

Prewware mesmrements
Sovehole
e ad phug

Cables condust

Previere meavarements

b e ople

Cables (condut

e ~
ohte < rock
[ A~ona
KRR .
. LR RFE © ANCra CPCIMITOWE DU L CETON OB SEMITI RIOCLCTM 4443 M 2042
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Definition of the thermal load

To be representative of the waste packages, a constant rated power has to be
applied from the beginning of the heating

The thermal peak has to be reached in a reasonable time (< 1 or 2 years)

(st do s Loveguts Mise 02 fuarin 3 (rassasie Poer v e C orniibe o ;-_u-n--_'n : |
1 e — e
x Sl ———— L o T ————
-l = _ St || / | | | |
- - { !
1 - |
E" / i f 1 ! Wi )
P 1 —— __ RN 1=
: i /4_/' ! } H . T | Fencasatan w2 -
i i e s AT
= —t L H =
3 - ”‘__J‘- : . . - -
Y /7 o e [ | 10 Andra ‘cakculstions Y 74 5] 7 o4 N 5 1S
= /1D Andra cakulations
= 1y 0| 107} w
. - © 90 200 MO 4 08 480 26 S WS 160N L1011 1M LN 1SN
M » - M W e w o i

Forcomparison, the mean thermal power of HAO waste packages at the moment of their storage
(2025) will be approximately 100 W/m = thermal peak after 25 years

? R M Cese © ARCra TSI MTOMNE MU WL OETION OF DEMITY LIOCLCTM 1443 M 2042

5 heating elements of 32 mlong each
Zer= 508 mm

External cylinder to protect the
heating system from water

Location of the heaters cables Location of the electric resistances

Heater prototype

F3 R M Cese © ARCra TSI MTOMNE MU WL OETION OF DEMITY LIOCLCTM 1443 M 2042
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Design of the casing instrumentation
(performed by Egis Géotechnique)

Seeve

(el ah
° SMEUMAIEel D AMGIA SCBCEAITOWM ROt L CETON OB SEWIY LIOGKTR 44T M 3842

Design of the casing instrumentation

( ANDRA Setting-up of the sensors
3 Machining of an instrumented useful part sleeve section (n"2. 4, 6 and 9)

Design before roll-bending and welding

Spot facing for stain -;u;:—-\-_) . ],T;sa ngs for the raceway

Drillings for displacement senson -
{annular space svolution) T — N Circumfarantial groovs
- — € for strain gaupes cables

Drillings for total pressure

senzor:
. ’
- -
“
vis Tappings for

s o 1 v temperaturs s2nz0rs

] L — h .

i ” pe

: ,_,g,_._‘——-ﬁ:m ng for R4 senzor
¥
. B R Drift
HLW cell end F IR - - o ril
A ' —
o L
H
"o S
- wx
o x
10 SRI Mz eeIs © ARGra SOPCIRITOWE FOUR LS CETION OB SEMITY RIOCICTM 4443 M 2042
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Design of the casing instrumentation
Sensors technology

Local strain measurements @ strain gauges stuck on a -
metallic foil, itselfwelded on the sleeve

\ (_,_-—-xd sheet

Total pressure measurements pt R
. L 3 3 load cells
S !
RH measurements
<
RH senzor
' o {
it " S,

Annular space
Temperature measurements : PT100

Convergence measurements : classical potentiometric
displacement sensor

Annular space evolution : not defined yet

1" EEL OF S © ANCra CTCIMUTOWE DU L CETON OB OEMITY RIOCICTM 1443 M 2042

Examples of similar measurement results

. Within the framework of Phase 2 « HLW Cells = Program Unit, 3 40 m long cell has been drilled
inthe CAN driftin october 2011. The sleeve has been equipped with several sensors to
estimate the mechanical load ofthe rock. No thermal load has been applied.

Human intervention inzide the
casing to install the sensors
{axcept strain gauges) and - N
connect them to the data
acquisition system

o Instrumentation of sleeve section n'S
12 oHI M zeeI © ARCra SCOCIRITOWE FOUL L CETON OB SEMITY RIOCICTM
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( = Examples of similar measurement results
ANDRA

H 2vailution Inth2 annuiar spaca

Convarganca evalution

15 EEL OF S © ARCra SCPCIMITOME OUL WL CETON OB DEMITY LIOCICT™ 1443 M 2042

( = Examples of similar measurement results
ANDRA

Evolution of external circumferential strain at 35 m from the drift

Machanical signature 10 b2 raigiad 10 machanical radial koad

b E
i

5

i

§ ki
=

£

a3

&

. & X
t

!’
14 oRI MM ZCesT © ARCra SCOCTITOWE FOUL L CETON OB SEMITY RIOCLCTM 14403 Narah 2842
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ANDRA Current status of the project

Design of the experimentation
O Design of the heaters = end of march 2012,
O Design of the sleeve instrumentation = end of march 2012,
Qualification phase
O Qualification of the heaters = June 2012,
O Thermo-mechanical gualification of the sleeve instrumentation : from April to
July 2012 in Seyssins (France)
O Qualification of the electromagnetic compatibility between heaters and sensors :
May 2012 in Toledo (Spain)
Machining and instrumentation of the sleeve and insert elements : from July to
September 2012
Excavation of the cell - October 2012
Finalisation of the instrumentation of the sleeve and insert : October/November
2012
Heaters installation : November/December 2012

Deliverables : Installation reportin January 2013

13 SEMmAIeel @ ARGIE SCBCEAITOMNG ROt L3 CETON OB SEWIY LIOGITR 4443 M 3842
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Appendix 7

LucoeX Work Package 4,

Multi Purpose Test

LUCOEX Project Progress Meeting 02

March 14t -15% 2012
Magnus Kronberg

M . . _7_ Lo X

Contents

* MPT, short recap
— Background
— Objectives

« Status and plans

— Established organisation

* Steering documents
— Status and plans

« Instrumentation and preparation
* Buffer and filling components
* Machine development work

* Time schedule

M . X
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Contents

* MPT, short recap
— Background
— Objectives
» Status and plans
— Established organisation
* Steering documents
— Status and plans
« Instrumentation and preparation
* Buffer and filling components

* Machine development work

* Time schedule

ol |

KBS-3H key components in the desig

The development and
demonstration ofthe
deposition machine
was includedin

ESDRED .
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KBS-3H reference design: DAWE (Drainage,
Artificial Watering and air Evacuation)

- o0 ‘ -

."i*i%k“tmm o -

s a‘,\ "~ !

Schematicillustration of DAWE, in the repository case the sections will
be ~150 m long with multiple canisters and distance blocks.

m Wl LiaX

Multi Purpose Test, background

« Aspo HRL, KBS-3H test site at the -220 m level
— Deposition drift DA1619A02, 95 m long
— Deposition equipmentis located at the site

[LUCOEX] 47
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Multi Purpose Test, objectives

» Test the system components in full scale and in combination
with each otherto obtain an initial verification of design
implementation and component function

» This includes the ability to manufacture full scale components,
carry out installation (according to DAWE) and monitor the
initial system state of the MPT and its subsequent evolution

e R
1.3m

Distance Block 3.0m Transition block 4,5m ___ Pellet filing

Lo X

Contents

 MPT, short recap
— Background
— Objectives
+ Status and plans
— Established organisation

* Steering documents
— Status and plans

* Instrumentation and preparation
* Buffer and filling components
* Machine development work

* Time schedule

ol |
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Multi Purpose Test, established organisation

MPT Main 2
Aspo Site :
I
Buffer and Machine
Filling development Iannsctjru
components work P

l

mentation

reparation
L 9

ol

Multi Purpose Test, steering documents

+ KBS-3H Multi Purpose Test, LucoeX WP4, Work Plan
SKBdoc ID 1289289

— Sub Work Plan MPT Instrumentation and Preparation,
SKBdoc ID 1318412

— Sub Work Plan MPT Buffer and filling components

SKEdoc ID 1318470

— Sub Work Plan forthe KBS-3H Machine development

WOTrK skgdoc iD 1294077

* Documents and WP4 folders will be copied to the
project place during March (April)

sxp| | L X
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MPT, Instrumentation and Preparation, status

Preliminary inflow data MPT section
b e o g
A3 I some arean)  WoOd wer &t S04 M Wood weir ot $3.3 m Wood weir ot 766 m

Wood weer ot 854 m

~6 ml/min ~13 m/min ~3 ml/min =1 mi/min hes =140 mi/en

overd0m over50m over 21 m over6,7 m Section & - 148 m
has = 200 ml/min

Scoping calculations indicate that the inflow is
about the same as what the buffer can absorb.
Given the large quantity of water which is artificially
added into the system following the installation
(according to DAWE) further wetting is not
assessed as being beneficial and the test will be
left to saturate naturally during the test period.

An Instrumentation plan has been developed

Distance (m) 178 163 1205 155 91588 68 i3 13 0

Measuring sections $1 2 £ S4 $556
SECTIONS ] Sensors

Sensors 81 & ﬁ 84 | 85 | 88 | 87 | s8] 89 | 810 |ouT|TOT]

::’;:-:";4«.2 94 2 — ) . . % TP Total pressure
- - - PP Pore pressure
PP rock 1 4 4] 12 FD
—_ C — L 4 WC Water content capacitive
id . T G G 5 WP Water content psycrometric
— 4 — : 2 WF Water content volumetric
08 E 3 DS Displacement supercontainer
o : 131 DB Displacement bentonite
— At : : ‘.;] IS Inclinometer supercontainer
55 cap %= B Inclinometer bentonite
= — +—4—3 GP Gas pressure
Wireless 2| « 0) Ll D 0 | « L L . SG Strain gauge
Wired 7| 1 12 & 10 21 13 7l 8 N .
Total A 2] o 3 [ D T a [E T D FM Flowmeter L" . X
ucos

$1: 1 pore pressuse wil b sasied of 9 pict hoke DC Displacementcollar
SO 3 pore prensuse Yarducers will Do nalaled i each Cofe
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MPT, Instrumentation plan, detailed example

S4

Sensors

TP Total pressure

PP Pore pressure

WC Water content capacitive
WP Water content psycrometric
WF Water content volumetric
DS Displacement supercontainer
DB Displacement bentonite

IS Inclinometer supercontainer
IB Inclinometer bentonite

GP Gas pressure

DOsEeme®e®meoeno

sxp| | L X

MPT, Instrumentation and Preparation

Status

— The Instrumentation Plan review and update process is
currently being finalized and an updated cost assessment has
been initiated.

— Tenders for manufacturing of the plug have been obtained and
evaluated, the purchase is currently in its final stage.

— Contractor for the sawing of the plug and cable notches have
been selected.

Plans

— Production of drawings for the measurement system will start
when the number of sensors and contractor have been
decided, followed by purchasing of measurement system,
sensors, data loggers, computers etc.

— Scanning and an updated geological mappingis being planned

ol
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MPT, Buffer and filling components
+ Status

— A Buffer Mould has been ordered from Herrstroms
Mekaniska, expected delivery is April 30, 2012.

-

\

— Bentonite (MX-80) has been ordered and delivered

supl_

MPT, Buffer and filling components

* Planned work
— Acceptance test of the bentonite

— Compaction test to establish the correct process
parameters for the specific material.

— Mixing of the bentonite with water to attain the required
moisture content, prior to pressing of the blocks.

— Afewtest blocks will be cut and samples extracted to
check the quality of the blocks.

— Machining of the blocks is planned to be carried outin
Finland

supl_
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MPT, KBS-3H Machine development work

« Status
— Flaws in the software structure have been surveyed

— Busloads, sensor interfaces and control interfaces have been
examined.

— Software corrections programmed

— Wear in the sliding plate noted. Likely reason for the jamming
problems noted when driving the palette undermeath the
Supercontainer.

— New cushions and new sensors systems will be mounted in the
palette.

gm (] L X

MPT, KBS-3H Machine development work

* Planned work

— When the mechanical updates are ready the control system
testing will continue (structural corrections and development of
new control methods).

— Upon sufficiently stable control the machine performance will
be evaluated in repetitive tests (Supercontainerand Distance
block dummies followed by bentonite distance blocks).

— 2-weeK training possibility for Post-doc/student planned for
autumn 2012, operating the deposition machine with the
objective to identify difficulties generally avoided by the regular
operator due to experience of specific situations

gm (] L X
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MPT, KBS-3H Machine development work

* Planned work

— Transport of the Supercontainer dummy to ground surface will
provide knowledge of the overall transportation process with

SKBs new MPV(Multi Purpose Vehicle)

— Detailed planning of Supercontainer and Distance Block
assembly with sensors will be initiated as soon as the
instrumentation design is locked

— Detailed planning of MPT installation and control procedure will

be initiated before summer.

supl_

Contents

 MPT, short recap

» Status and plans

* Time schedule

ske| ||

Lo X

Lio X
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Multi Purpose Test, time schedule, delays

* Work with the deposition machine is delayed due to
key recourses (control system expertise) required
within a prioritized SKB project.

« There is an ongoing expansion of Aspé HRL and the
blast cycle affects the KBS-3H test site from 14:00
most days throughout 2012.

As a result installation will not be possible during 2012
but will rather be carried out in the beginning of 2013.
The consequences for the KBS-3H and LucoeX
project is currently being evaluated and will be
addressed asap.

sxp| | L X

Multi Purpose Test, time schedule

—— o = ™~ 0 Eot) to0) 4
LR R R R R R R R T R T

" MPT Work Plan 195 dagat md 110627 W 124)2)  Qee——

" MPT test design DS dagat mA 110627 M 1245 0 Qee—

" Pre characterisation DA1619A02 B9 dagat mi 110919 W 1250) ——)

" Deposition machine upgrade and tests ¥ dign milisiie I DRN  e——

" Planning for the MPT installation 100 dager md ROIKZ W 2ZMN —

" Production of buffer mould W5 dagu WNIOTAS b 12840 P—

* Production of buffer and filling componen 74 disw  S11060 818 ——

" Plpes for DAWE 128 dagat  on 120215 W 128AW P—

* Production of CP 150 dagat W NMIT en 1200 —

' Sensors 100 daget mb OS5I W2 —

" Drift preparation 195 daget md R2OTH6 W DMN —

" Supercomainer assembly M dagn WSROI WDMN | —_)

" MPT Installation ST dagat mdh 120218 W 128507 —

" MPT DAWE procedure and test start Sdgum| CUAD GLE * 00

" Operational phase 400 dagat e 110013 e MY | —

" Excavation 150 dagar B UDEIE W 1L - —

* Reporting ST dage mA 0121w 1SR v
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Appendix 8

FP7-Fission
LUCOEX

Large Underground Concept EXperiments
2011-2014
Project Progress Meeting
14-153.2012
EURAJOKI

Work Package 5, Progress and plans

Keijo Haapala

o \ :
iyl y '
-.‘ : y . il \ j ' \LI/
i 10 41 | ¥ ; /
FOSIVA

WP 5, GENERAL ¥ 4
= LUCOEXtasks:
= 5.1. Detailed WP planning

= 5.2 Demonstration of buffer components emplacement
= 5.3. Quality assurance and problem handling

= 5.4 Final reporting of WP5

= 5.5 Integration

= Tasks 5.2 and 5.3 hasdevided in 3 LOTs:

= LOT 1: Bentonite block emplacement and gap filling
= LOT 2: Equipments for quality control
= LOT 3: Problem handling equipment

N FOSIVA 14 March 2012
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WP 5, PROGRESS -Z

= LOT1, Bentonite block emplacementand gap filling
= Feasibility study ready in August 2011
= Design phase fromautumn 2011 to March 2012

= Manufacturing of installation machine, steel

construction

= |nvitation fortenders has sentat 12" February
= Qrder until the end of April
- = Machine ready until October

N FOSIVA 14 Maxch 2012

WP 5, PROGRESS ¥ 4

G -

= LOT2, Equipments for quality control
= Feasibility study ready in November 2011
= Design phase from November 2011 to May 2012

= Manufacturing of equipments; from summer to

autumn 2012

N FOSIVA 14 Maxch 2012
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WP 5, PROGRESS ¥ 4

G -

= LOT3, Problem handling equipments
= Work will be started in June 2012

= Currently we are waiting new ideas

N FOSIVA 14 March 2012

LOT 1, STARTING POINT ¥ 4

= One vehicle with full bentonite set and lifter, "Full Set
Combined Vehicle”

= Plain bentonite blocks broughtto the tunnel

N FOSIVA 14 March 2012
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LOT 1, EXAMINED VECHICLE 1
CONCEPTS o

= One logistic selection
= Many blocks at the same time to the deposition hole or
= blocks brought during the installation procedure
= Five different vehicle types examined further
= Full Set Combined Vehicle = FSCV
= Fourdifferent kind of "split vehicles”

I FOSIVA 14 Maxch 2012

LOT 1, CHOSEN CONCEPT ¥ 4

L e -

= Two vehicles, installation machine and transfer shuttle

= Transfer suffle is travelling between driving tunnel and

deposition hole bringing blocks forinstallation machine.

I FOSIVA 14 Maxch 2012

[LUCOEX]
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LOT 1, CHOSEN CONCEPT

= Dimensions of the blocks
= Diameter1,65M
= Height0,5M - 0,96 M
= Transportation of buffer blocks to ONKALO

inside the container ‘

n FOSIVA 14 Maxch 2012

LOT 1, CHOSEN CONCEPT

= |nstallation machine

n FOSIVA 14 Maxch 2012
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LOT 1, CHOSEN CONCEPT

= |nstallation machine

I FOSIVA 14 Maxch 2012

BUFFER INSTALLATION SEQUENCE @

A -

-Gripper
overdep. hole

) Ilftgfoyerconhmer

I FOSIVA 14 Maxch 2012
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LOT2 : 3D Coordinate System with a Laser Tracker . _z_

3 reference points (equipped with prisms) to
connect equipment's local coordinate system
to tunnel’s coordinate system.

Laser tracker to locate the reference point
with accuracy of 0.1mm.

Xy Inclinometer to level the frame within £0.2
degrees

3 reference points (with prisms) to getthe
position of the gripper within accurracy of £ 1
mm

Precise xy inclinometer to level the gripper
within accuracy of 0.01 degrees

LOT1:

MS 1 Feasibliity studiee ready

MS 2Design of mehod and reiated equipment raady
MS 3Indor tesang raady

MS £ Tastng In OMiai0 With concrate DIocks raady
MS 5 Testing In Onalo with banionita biocis raady
MS 6 Instaliaton rapont raady

MS 7 Final raport /LOTs 1-3 raady

Lotz

MS 1 Fessibility studies raady

MS 2 Design of metnod and raiaiad equipment ready
MS 3 Indor %2sing ready

LUCOEX milestones

wa
.

30082011 OK
23122011 Delayed, ready by mid march
27.07.2012 WHl be detayed

21122012

20052013

25092013

25032014

16.11.2011 OK
15022011 Detayed, was waiting
12122012 Critical

MS 4 Tasting In Oniaio with concrate DIocks rasady 15042013
MS 5Tasting In Onkaio with bamonil2 DIOCKS raady 07.102013
MS 5 Quality 3ssurance mathod raport rasdy 05.11.2013
LoT3:

MS 1 Fassibiity studias raady 03.102012
MS 2 Dasign of mathod and raiztad aquipmant raady 04122012
MS 3 indoor 1250ng raady 07.102013
MS £ Testng In Onkaio raady 17.01.2014
MS 5 Probiam handing raport raady 25022014

N FOSIVA 14 Maxch 2012
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Appendix 9

ONKALO URCF

Status and investigations

Johanna Hansen/Paula Kosunen

-.' g . \ ¢
£9 /4 Y ¢ )
L.’.(’l 4 [ ol

FOSIVA 10706r2012

Achievements and plans 2020 St dspeslor

spent fuel

Test operation and commissioning

2018 Appflcation for

operation license

construction of disposal facility
Application for
2012 construction license

Construction of ONKALO and confirming
investigations at Olkiluoto

Decision-in-Principle by
Government and Parliament

Site selection

Site investigations
started
in 1984

Government’s decision on
objectives and time schedule

Government’s decision on responsibilities

nFFOsSIVA 10/08/2012 2
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ONKALO layout and technical information

TECHNICAL INFORMATION ::;;onnel
= Excavationvolume Ventilation Shaft Ventilation Shaft
365,000 m? (out) (in)
= Accesstunnel
= Length5km

= |nclination 1:10
= Size55x6.3m
= Total length of tunnels Access tunnel \

and shafts 9,5 km
« Shafts 3.5,45&35m
TIME-TABLE =

« Startsummer at 2004 ) / \‘J ]
. Researchdepthat2010  Sharecterisationlevel-

i e Demonstration Technical facilities -
= excavation complete at tunnels 437m
2011
nFosivAa 1000802012

Aims and objectives of ONKALO

= Provide an opportunity for Posiva to learn and develop
competences
= Human performance and safety culture
= Competences required for nuclear facility
= Methods and meansto construct and supervise related acitivities
= Contribute to the application for Construction License (CLA)
= Assess that previous conclusions of the site and its properties hold good

= Enable the acquisition of detailed characterisation information for design
and performance assessment

= Produce evidence that safety critical functions can be managed and
controlled during construction

= Provide assessmentthat excavation can be executed, managed and
quality assured to a sufficient level
= Contribute to the application for Operation License (OLA)

= Provide a possibility to test and demonstrate repository systems for their
intended use (inc. separate licensing)

= Make possible a full systemtestto assess “initial state” (prototype)
= Make possible long-term tests and observations (if needed)

nFFOsSIVA 10/08/2012 "
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ONKALO

SITUATION 2.3.2012

437 m 290 m

WENTILATION SHAFT (IN)

290 m

TUNNEL LENGCTH

4987 m

TUNNEL DEPTH

454 m

Investigations at ONKALO

[LUCOEX] 65
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Investigations carried out in parallel with

excavation

nFOSIVA

Demonstration tunnel 1
in -420 level ONKALO

pilot hole

Rakoha

‘ OSM-BFZO01
—— -_ —l
. R =
oy 5 ONKPHIT KIMILAJT
————— vaN  lIMON
TGG WMEGN
WSON @K
- o T
nFOsIVA
[LUCOEX] 66
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INVESTIGATIONS IN ONKALO AT DEPTH -

290...-437 M

Investigati
onniche 5
ch. 4140
Rock
Investigati Retention
0:1 ;\;t‘:‘l;e 4 properties
pl. JREPRO
Hydraulic / \ }R )

connectivit |,y estigation
y(HYDCO) piche 3
ch. 3620
EDZ —studies
and ja Rock
spalling
experiment
3 (POSE)____

nFOSIVA

SURE

Sulphate
Reduction
Experiment
(SURE)ch.
2935 and 3370

Sulphate reduction experiment: investigation plan for the 1st phase

* The aims of the experimentare:
to demonstrate microbial reduction of
sulphate with ANME
to determine case-specific (i.e. vansble
concentrations) reduction rates
to determine renewsl rates of energy
sources forsulphsate reduction

* Twodrillholes will be drilled: one forthe /
sulphate rich watertype andthe other ol

methane rich watertype (ONK-PVAG)

* Investigations contain following stages:
1) Drilings and baseline characterization of the
investigation drillholes in 2009-2010
2) Microbiological studies in SO4 and CHs rich
wsatertypesin 2010

3) Influence of flowchangesto sulphate
reduction rate in 2011

e

nFFOsSIVA 10/05/2012
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POSE

Posiva’s Olkiluoto Spalling Experiment, phase 1

2l 1
*  Objectives: - asm
= Toestablishthe in situ spalling strength of | I
Olkiluoto migmatitic gneiss e
= Toestablishthe state of in situ stress at am|
the-345m depth level .
= Toact as a Prediction-Outcome (P-O) wsm [ @
exercise
* Theboring of the disposal holesis donein !
summer2010
* The experimental work should be ready by the
endof 2010
nFoOsivAa 1000812012
Rock Matrix Retention Properties ’ e e it
n-uts rock matrix rock matrin (Section €),
* Objectives: nﬁ‘:“m:‘—::“ " E{;;t’;:r::?";;j:

= toinvestigate rock matrix retention properties
(porosity and diffusivity of rock matrix pores)
underin situ conditions

= to demonstrate thatthe assumptons made in
the safety case are in line with the site
evidence.

* Experiments arefocused onthe rock mass
which presents conditions in the repository
nearfield (ch.4140), because most of the
retention along potential release paths
takes place in the vicinity of the deposition
holes.

* Three differentexperimenttypes are
applied:

= tracerexpenmentsin the waterphase,

= diffusive gastransportin the rock matrix

= electrical method forlogging of the rock matrix
pore structure.

stody of the rock mamrix
poee wructure (Section 7)

)
Mazrix dffssicn

experiment in water
phase (Sectica &)

14 000mem

nFOsIvAa 10/08/2012
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HYDCO

Hydraulic characterization of the rock mass and geochemical
characterization of poorly conductive fractures

= Theprimaryobjectiveisto investigate
groundwaterflow patternin poorly
conductive (T < 10-7 m?s) fracturesin the
rock mass representative to that to be
surrounding deposition holes andtunnels.

* Thegoalis to investigate

= the geometry, connectivity, geochemical
properties, heterogeneity andtransport
properties in poorly conductive fractures
(T<10-7 m2/s) (the hydraulic coupling of the
transpor, i.e., the transport resistance)

= influences of open drillholes to connectivity

= geochemicalcharacterization of poorly
conductive fractures

= Experimental work will be finised by
the end of 2010

nFFOsSIVA 10/08/2012

Underground construction related activities

FOSIVA 107062012
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The main structures in Olkiluoto

nFOsIvAa

Construction cycle for disposal facility

e —d e

nFOsIvAa
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Reinforcement

n FOsSIVA

Grouting with silica in D2 g

v 4

5

n FOsSIVA
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Grouting of personnel and ventilation shafts ongoing

n FOsSIVA

Demonstration tunnel

n FOsSIVA
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Making tunnel floor even by mechanical method

n FOsSIVA

Toward the EBS demonstrations

FOSIVA

el X .
L i,' s J i \'.l/
,."1 1 0 /
10706/2012

r~
ra
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Steps for development and design of KBS-3 system
and considered in testing and demonstration at
ONKALO

SAFETY REQUIREMENTS

DESIGN BASIS

|

FUNCTIONAL REQUIREMENT §

|

SPECIFICATIONS

|

TECHNICAL SOLUTIONS

PERFORMANCE ASSESSEMENT «—— Canister
SAFETY CASE
l, — Buffer

LICEN SE APPLICATION

n FOsSIVA
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Buffer bentonite demonstration test

* Objectives:
= developinstrumentation ofa test setup 2N 2

= testalternative buffer design X
= Location: :

= Demonstration niche TU1 (tc1470)

nFOsIvAa 10/08/2012 25

Future: preparing for prototype at ONKALO

4-5 canisters will be emplaced in
anew tunnel to be excavated at
ONKALO and will be sealed and
plugged for monitoring |

[LUCOEX] 75
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which includes plug too

n FOsSIVA

Prototype at ONKALO —preliminary plans

=}

Implementation at -420 m, "demonstration area”
* Anew tunnel will be excavated

= |nvestigation, design and excavation shall be made based on
“final” instructions and method descriptions

More detailed plan and cost estimation during 2012
= |nconjunction of YJH 2012 -programme

Tests on equipment in current demonstration tunnels at
ONKALO

= Acquisition of knowledge and experiences for elimination of
deficiences and uncertainties

= Tunnels will be used also at later date as a place for
equipment testing and validation

5}

=}

n FOsSIVA
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RSC methodology

Paula Kosunen

FOSsIvVAa 10v06r2012 30

RSC
The Rock Suitability Criteria (RSC) programme 2007-2009

Evaluation of the natural properties of the host rock forthe purpose of
locating suitable rock volumes for the repository -> avoidance of such
features of the host rock that might endanger the proper functioning of
the engineered barrier system (canister — buffer — backfill) or the function
of the host rock as a natural barrier

= Definition of the target properties of the host rock, related to chemical
composition of the groundwater, groundwater flow, groundwater
transport properties and thermomechanical stability.

= Development and testing of the criteria -> tentative criteria by 2009
= Posiva Working Report 2009-29

The RSC-process (‘Rock Suitability Classification”) 2010 -=
Testing and evaluation of the rock suitability criteria, criteria update

= Application of the criteria-> RSC implementation process

= Integration of RSC into the repository design and construction

» RSC demonstration

nFFOsSIVA 10/08/2012
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The scales of Rock Suitability Classification

2.2km
=_’/_-
’

Minor watar conducive
Soundary inaaments nie B3ures
Hydrogeochamisyy...

Canral unnsis and Deposition umnas and Deposttion hoies and
[ S meee covmzaes | Zite moge, DFENmacels [ oesiecscaiemocer ] i [ Demlecscaiemocer |
Detalleg-scale model
nFPOSIVA R di35A In choosing, primary w—p usedin verifying pimay o,
..... -» also affects ({degree of utilization etc.) eeep  also verified
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Layout determining features of Olkiluoto

9
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1000802012

9000tU layout
2

nFOsIvAa
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RSC Demonstration

= camied out during the construction of KBS-3V
Central tunnsl demonstration facilities in ONKALO
= purpose: testing of the RSC-l| criteria and their
practical application; implementation of
the rock suitability assessment procedure with
investigations, design and construction

-

nFOsIvAa 1000802012

Preliminary RSC suitability assessment

= June 2010: rough, preliminary evaluation of the rock suitability in the demonstration ares to estimate
the needed lengthforthe demonstrstion tunnels

*  based on the preliminary RSC-| criteris (WR2009-29, Hellg etal)

Geological model ofthe T ’

Olkiluoto site v.2.0: U

© brittle deformation zones . d
(BFZ), noLDFs. L3

No hydrological zones

P ¢
T % % ¥ % & ¥ ¥ -_I_l_l
nFOsIvAa 100082012
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Demo-area detailed-scale model vs.1

September2010, sfterinvestigations in the ONKALO sccess tunnelandin part of the demo-sres
centraltunnel.

n FOsIVA 1000802012 £

Demo-area detailed-scale model vs.2

Modelupdate in November2010, sfterdrilling of and investigatons in pilot holes ONK-PH16 and ONK-
PH17.

[LUCOEX] 81
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RSC suitability assessment

« End of December2010, based on updated RSC<ritenis, including s criterion for maximum fracture-specific
inflow; effect of the large fractures estimated also by using the FPl-criterion suggested by Munier(2010)

=> Decision on tunnelexcavation: DT1 shortenedto 52 m, D72 to be made respectively longer

Demo-area detailed-scale model vs.3

Modelupdate in July
2011, sfter
investigationsin the
excavated DT1, also
taking into account
dsata fromdemo-ares
cross-hole
investigations (mise-
g-la-masse, hydrsulic
interference test)

n FOsIVA 1000802012 41
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RSC suitability assessment (DT 1)

t8352588323838!8833138-.

Srracaren ez cercemzage
TS 1 383
3 P+
EREEES sas
c Ta

Y=L k)
3 )
e iz
nFOsIVA 10005/2012 42

Demo-area detailed-scale model vs .4

Modelupdste in
October2011,
sfterdeposition
hole pilot hole
investigations
(DT1); also taking
into accountdata
fromDT2 (tunnel
and probe hole
dsta).

1=

nFOsIvAa 1000802012
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Expansion of the detailed scale model

= plansto

= expandthe DSM to cover the technical facilities in ONKALO and, eventually,
the first deposition panel

= include lithology and ductile deformation
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