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(—)Task-A : Modelling gas injection experiments

it e EIS AT RE A 2 TR AR R BTSSR T A e S e
VIR EREED) ~ # N /KEVERS /KRR » U TEAEEERE  SEY rEEIEH - 25
SRBE I DU 8 PR SRR IR S NE R (8] 8) - B R ARl R 2R T
R AT RES SR BRI 22 2 THRERT AR R 2 INELRAR R T RAVBISEE 1 T
TEfREEAYPERERF L/ A B Y —IH ILAF
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5 -l ‘
g 8 ’ G p > ¥
8 A : : e _
§ Dlla!ancy S : Fracture|
E B F | |slasseae : G, tip S
g & - 4— Fracture aperture X ‘—
§ SR 4P -\ Envelope of Vi ;
G (% . ¢ damage zone| X I :
g J . (Pl
: ¥ ; e
Advection and diffusion Visco-capillary flow of gas and Dilatancy controlled gas Gas transport in tensile
of dissolved gas water phase ("two-phase flow") flow ("pathway dilation”) fractures ("hydro-/gasfrac”)
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Stress Sensor Locations

Bentonite sample
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B EEPR R T I REE(NCU)ET » (i AR R e B B T 481y THMC
MESIT LR KAE £ RS AR (two-phase flow)RE4H » DL 4 F L5
M (visco-elastic) M B Y ST EHEAH (B 10) - fEMHRIR EAIE 11§ A S B
AHEE PRI A0 12 » B E—REMLL - RO A REEEAE  #
NG AT EHM G EERVBNGER AN ARGRE LT
DECOVELX-2019 st & REE  Ex & & A\ HEHE FHEFT(BGS)HY Jon Harrington
RS B AR TAR G TR - WRIB S PSR MRS 45 RAFER A EST - #
[FIFETT ~ FLBRKBR S T Tam - S BB LhicanE 13 - @ 14 [& 15 [& 16 -

Hydro-mechanical models

Team Maodel Heterogeneity? Mechanical model Hydraulic model
BGR/UFZ Continuous No elasticity two-phase
slasto-plasticity +
CHSC Continuous . - . Flastasplastictiy two-phase
{random Initial porosity) damage
KAERI Continuous Na damage two-phase
LBML-C Continuous MNao elasticity two-phase
LENL-D Discontinuous MNao damage + fractures two-phase
NCU/TPC Coentinuous Na visce-elasticity two-phase
Quintessa/RWh oL Na elasticity single gas phase
capillary opening
Continuous + Yes
UPC/Andra embedded {random intrinsic elasticity + dilatancy two-phase
fractures permeability)

@ MERC All rights rassitead

Please note: not all have provided the information
reguested which complicates analysis and is important to

maximise the impact of the Task

10 B ERATEE R K- IR
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Numerical models: different technical features

Test geometry
Time stepping
Team Dimension type of # nodes
Methad elem
1A A 1A | 2a 1A 24 1A 2
BGR/UFZ Hﬁ" 3D FE i | hex. | =1500 | =5.500 Not reported
. L . tri. tri. = 1.000 = 2.000 et
CNSC 20 axisym. + 3D E Lot tet. = 31000 | = 500,000 lot reported
KAERI 3D FE hex. | tet. = 8.000 arsl d
LBNL-C 3D ED hex. = 25.000 0,001 d <At=1d
LBNL-D 3D v lyhedral | = 1.500 Mot reported
: lattice | PO =4 = £.000 ot reportac
NCU/TPC 3D FE hex. = 8000 0,001 d=Ars0.1 d
Quintessa/RWM | 10 20 Py cells =20 = 100 Mot reported
QKIBFHI ’
. . B 0.1 0.01
UPC/Andra 3D E hex. = 8000 e B

FE: finite element; FD: finite differences; FV: finite volume
Tri: triangles; Hex: hexahedra; Tet: tetrahedra

11+ B A (o A S (E AT

Numerical models: different parameter uncertainty

# parameters to
Team be calibrated Para s
BGR/UFZ 5 Intrinsie capillary pressure, intrinsle permeability, initial saturatien curve of gas
and water for the van Genuchten, Young's modulus, Biot factor
cNSE 18 Air-Entry Value, Coefficient of the Klinkenberg Effect, damage parameters [x2],
plastic values (x10), swelling Stress Calibration Parameters (xd)
Temsile strength, residual tensile strength, tensile strain limit, maximum damage
KAERI 5
value, maximum damaged permeability
LBNL-C 4 Swelling coefficient, maximum aperture for stress, reference stress, Corey relative
permeability
LBNL-D 2 Swelling coefficient, Corey relative permeability
; ; AV ibrie T
NCU/TPC 7 Elastic pa!'a_n_'leters, viscous parameters (x4), intrinsic permeability, gas
compressibility
Quintessa/AW 12 Gas breakthrough values (x3), shut-in parameters for Stage 1A (xd),
M post-breakthrough values (x2), permeability values (x3)
Biot s coefficient, intrinsic permeability values (x4), van Genuchten values (x2],
UPC/Andra 12 . - . N -~
relative permeabiliy values [x3), maximum saturation of gas, elastic dilatancy

There are some parameters (calibrated or assumed known) with a wide rang
values: e.g. Biot's coefficient range from 0.3 to 1.
What does this tell us about the models - how can they be compare

2 MERC Al rights rsafsd
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Stage 1A (1D flow): radial stress

 BORUFLE (wasticily)

CHBE.PD felastepasticity + damage} | MAERILD damapsl  LBALEE plastety)

10 1000 18000 r
1o |
4 4 4 -
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LENL-D raie fracturs nebwork NCWTPC-Y el bic | - 1E1 UPCMndra-E D e diata
TADNE [ o [y ke 15000 B - 1 T - Ll Ry < capliary) 1300 Infeetichy + <
_tenm | _ _toom | _wom
= =
B o | i,m | . | b o] i 600
) |
jo 3 I <[ o ? oo
= o | = RS 3 L
a R f & oo | B 4D
A |
2 2 g [
2o | oo | 2800,
0 . o . | 8 . B . |
] o - 8o - 1 1m a = 4 L] L OB R ] L m & L - o a m| ac L B0 W 1
Tima [days] Tirse: pawys] Tima [days| Tirse: favys]

Similar results as the ones presented in Seoul.

Quiescence: some teams obtain good initial values while others still underpredict them.

Gas breakthrough: timing and value is still wrongly captured in general (good: within +/-

days, reasonably good: within +/- 4 days).

Peak values: some teams correctly capture the peak values.
Negative decay: most of the teams predict a correct decay.

Note that even if the same mechanical behaviour is considered, the o

different (meshing, time/stepping, boundary conditions, etc... all vary be

I HERE Almah razrad which make comparison very difficult).

13 © ZEBECREERERETT)

Stage 1A (1D flow): axial stress

o BORUFZE oastiely) CHBC.PD (slastopasiieity + dimage] o MAERLD damapel s LBMNLGE jelusticay)
0 | 55
4 z oo
= Ll z
= = B g
i a T oo H
Y — o A a JE N S —
o n wn &0 - (LU B ] a = an L L LB R L m & L1 & o a . i L) B W 2
Tima [days] Tirme piays] Tima [dayy| Tirse [Hoys]

ey LEML-D [dimzrats tracturs nstwork) NEWTRCY vco-slanticy] | Guflres I ECaz [asticEy o capiliany) UPCinda-ED [amticiy & diatancy)

o R e
- - [ = — ! |
E_IMM gw:w e—"-_—,_‘l tt\“m g.'m e | - i p—
[ 2 2 e 2 wonf |
E Z E ]
= ] ® 6000 | B w00
5 G 5200 5
2 3 3 am _g 4560
=000 | 000
P — Y — P S — |
[ ] i - (] " 100 130 o b an (1] L1 0o 13 L ] m 0 1] " 100 130 L'} Fo a0 (-] L] w13
Tirrsa [ehaps| Tires jiys] Tirvsa fetays] Tirss ]

Similar results in terms of axial stress.
Quiescence: some teams obtain good initial values while others still underpredict them.
Gas breakthrough: timing and value is still wrongly captured in general (good: within +
days, reasonably pood: within +/- 4 days).
Peak values: some teams correctly capture the peak values,
Negative decay: most of the teams predict a correct decay.

2 MERC Al rights rsafsd

14 ZEIR R LR = E T)
HRARR © TIF R

14



Stage 1A (1D flow): pore pressure
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Similar results as the ones presented in Seoul.
Quiescence: good initial values are in general obtained.
Gas breakthrough: timing and value is still wrongly captured in general (good: within +/
days, reasonably good: within +/- 4 days).
Peak values: some teams correctly capture the peak values.
Negative decay: most of the teams predict a correct decay.
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Stage 1A (1D flow): model differences (gas volume)

Gas breakthrough —
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BGR/UFZ-E 6.00E-05 2.68E-03 7.02E-07 0.47% ’
CNSC-PD 9.35E-03 4.17E-01 1.09E-04 73.2
NCU/TPC-V 3.97E-05 1.77E-03 4.65E-07 0.
Quintessa/RWM- 1.026-11 4.57E-10 1.20E-13
ECap
UPC/Andra-ED 2.14E-03 9.55E-02 2.50E-05 3
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(= )Task-D : Hydro-mechanical interactions in bentonite engineered barriers
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Of Niche j:\' B exoermers - J Dummy canister
" A 2 3 » Length:4.54m

T N/ =IYf » Diameter: 0.97 m

L2 bdonl i » Weight: 11,000 kg
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18 : Task-D FEBEX 2t
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TASK D: INBEB (Stages 3 and 4)

01 2 3m
—_—

0 Formulation, code and constitutive

N Rlchards+aquaton COMSOL
vapour+mechancis 2
JAEA Unsaturated flow + THAMES 3D
mechanics DACSAR 2D
TOUGH2-
e Ureauredtow Ty
FLAC 3D
Unsaturated flow +
NCU mechanics HGC 5.3/3D
(uncoupled)

laws

Retention

curve

Van
Genuchten
{mod.)

Van
Genuchten
{mod.)

\an
Genuchten

Van
Genuchten
{mod.)

Intrinsic
permeability

25x102
m? (est.)

8x 1021 m?

0.25 x 102
mz

2x 102" m?

Mechanical
const. law

Nan linear
elastic +
swelling term

Unsaturated
elasto-plastic
model

BEBM +
elasticity

Linear
elasticity +
swelling term
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Task D: INBEB. Stage 3, performance: temperatures

| |
.

COMCRETE UNER CHBLE
PLUG CHANMEL
1 : 0 1w i MR B ®
Divribution along anial segma nt 451 5t 90days Dhtribastion siong sdal sgrmant A51 2 1800 duys
= T = T T T
. 90days | . 1800 days
g o g
i £ w - . - & e
S e, E
i g el =~ ol ey i . )
2, e . P I a Y
v -
2 p—p— e
— e =
o a
q & £ ] H 1 5 £ ] =
dald dbmpeae ) b dbarce L]
a5 I8 -RAE O W O - B KRR RO W

20 © Task-D FEBEX sl £z 3 SRR EERCRIE)

18



Task D: INBEB. Stage 3, performance: relative humidity

COMCRETE
PLUG

K A B < M LEl A H K &

Evnlution o poii Fi o0 seciion £l

o
00 10
P E
F 3
50 e ; - . L
——— . M- == 2N
£ i I el o ¥ = L -__'1i-_._ 1!‘-_'::11_'1_1:':-‘:
# & s
an —— L an iy r—'____,_,d—-____.--
i - - — I ¢ e B
Y - = —
. o —— ._-‘.___:—-lf = o w -
. ‘n; y - O ——
e 8 ® T -
o n
L] 2m 400 &0 (] o0 1100 1400 1EDO 1EOD 100D o m a0 B0 20 AM0 10 140 150 1800 2000
Timwa | daryn ] Tirve { claws)
W IGN LA WA e HOL WO iGN e F o-WAE -a-fiCi @ OM

Close to the heater
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Task D: INBEB. Stage 3, dismantling
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Task D: INBEB. Stage 4, performance: temperatures
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Task D: INBEB. Stage 4, performance: relative humidity
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(=)Task-E : Upscaling of modeling results from small scale to one-to-one scale
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Introduction. Cigéo repository

Surface logistical

Reception, control and ;
diging zone support

prepdration of waste packages
surface zone

East of Paris basin (non-seismic zone) at a
depth of 500m

Host formation: Callovo-Oxfordian claystone
(COx). Favorable characteristics :

o very low hydraulic conductivity

W storage
zone

( ANDRA

o small molecular diffusion

5 significant retention capacity for radionuclides ILW storage zone

- g Cn docursew w1t b ampate & TAsiw
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Introduction. Objective

THM behavior of the COx under thermal loads
THM parameters and their variability within HLW area

Upscaling THM modelling from small size experiments to real scale cell and to repository scale

Step 1 Step 3
Benchmark Full-scale experiment
| = . Step 4

Step 2 Repository scale (~9 km?)

) Small-scale experiment

Heating source
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27 : Task-E
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Step 2. TED experiment

Small-scale in-situ heating experiment
o Interpretative modeling

o Calibrate THM parameters to satisfy in-situ
observations in terms of temperature and pore

ressure
L z
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— ™ | Step 3. ALC experiment

Full-scale heating experiment

Blind prediction with THM parameters calibrated
from TED experiment

Focus on the near field
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T 00 Step 4. Repository scale

2D/3D models of several HA cells
Spatial variability of the THM parameters

Influence of the near-field behavior on the far-field
THM response  vung me oo
T WL =

Q _";‘:l o a | wi':,
o5 SN, R T S AN
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Task progress. Step 4 - Repository scale

LEML

Connected 20 slice model with
refined mesh and detailed geological
heterogeneity

UFZ-BGR

Comparison of 20 & 3D
conceptual models
Homogeneous parameters
Simulate a detailed cell model
surrounded by coarse mesh of other
domain.
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Task progress. Step 4 - Repository scale
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Step 4. Two different types of response (peak)
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Two different types of response (no peak)
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2019
SYMPOSIUM

Brugg, Switzerland . _ : P
November 4-5,2019 VN9 pJ*"‘

HOME PROGRAM VISITOR INFO SUBMISSION & REGISTRATION COMMITTEES

DECOVALEX 2019 Symposium

Coupled thermo-hydro-mechanical-chemical (THMC) processes in geological systems are critically important to the performance and

safety 1t of geologic disposal systems for radioactive waste and spent nuclear fuel. Understanding of such processes is also

essential for a number of other subsurface engineering processes, including mining, geothermal exploration, geological carbon
sequestration, energy storage, and oil and gas production. The DECOVALEX 2019 Symposium on Coupled Processes in Radioactive
Waste Disposal and Subsurface Engineering Applications invites you to the beautiful city of Brugg, Switzerland, November 4-5,
2019. Located about 28 kilometers from Ziirich, Brugg is known for its historic center developed along a narrow gorge of the river
Aare. This open symposium will feature internationally recognized keynote speakers and researchers focusing on coupled processes,
including computational methods, lab experiments, and in situ tests. The symposium will also provide exciting insights from the
current phase of the DECOVALEX project, an international collaboration for advancing the understanding of coupled THMC
processes in a geological system.

Subject Areas

. Coupled processes in argillite

. Coupled processes in crystalline

« Coupled processes in salt

. Engineered barrier systems and engineered-
natural material interactions

« Fundamental microscale processes

« Emerging experimental and computational
methods

« Incorporation of coupled processes in
performance assessment

« Cross-cutting coupled processes analysis in
various geo-applications
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7" Workshop & Steering Committee Meeting

Prague, Czech Republic
9t April — 12 April

Accommodation — Hotel Ambassador — booking until 15™ March 2019
EN: https://www.ambassador.cz/en/reservations/?date _in=2019-04-

06&date_out=2019-04-14&price_group=2097152

CZ: https://www.ambassador.cz/cs/rezervace/?date_in=2019-04-06&date_out=2019-

04-14&price_group=2097152

Dress Code: Casual WiFi Login:
Summary block agenda
Day 1 Day 2 Day 3
Start At Stream 1 Stream 2~ Stream 3 Stream 1 Stream 2 Stream 3
08:30 Registration Task A Task G Task E Plenary: Tasks A - G
09:00 Welcome
09:30 Invited Talk(s)
10:00 Task Intros
10:30 (20 mins each) inc. 15 minutes break
11:00
11:30
12:00
12:30 Lunch Lunch Lunch Lunch Lunch Lunch Lunch
13:00
13:30 Task B Task D Task C Task A cont.
14:00
14:30 Break
15:00
15:30 Planning Open SC Meeting
16:00 Session
16:30 Task F
17:00
17:30 Task Leader
18:00 Close Meeting Close Close
18:30 Close Close Close Close



https://www.ambassador.cz/en/reservations/?date_in=2019-04-06&date_out=2019-04-14&price_group=2097152
https://www.ambassador.cz/en/reservations/?date_in=2019-04-06&date_out=2019-04-14&price_group=2097152
https://www.ambassador.cz/cs/rezervace/?date_in=2019-04-06&date_out=2019-04-14&price_group=2097152
https://www.ambassador.cz/cs/rezervace/?date_in=2019-04-06&date_out=2019-04-14&price_group=2097152

9/4/2019 (Tuesday, Day 1 AM)

Room: TBD

Time Topic Speaker

08:30-09:00 Registration

09:00-09:15 Welcome Jens Birkholzer

09:15-09:45 TBD TBD

Task Introductions

09:45-10:05 Task A Jon Harrington

10:05-10:25 Task B Bastian Graupner /
Jonny Rutqvist

10:25-10:45 Task C Teruki Iwatsuki

10:45-11:00 Break

11:00-11:20 Task D Antonio Gens

11:20-11:40 Task E TBD

11:40-12:00 Task F Hua Shao

12:00-12:20 Task G Tobias Meier

12:20-13:30 Lunch




9/4/2019 (Tuesday, Day 1 PM) — Stream 1

Room:

TBD

Time

Topic

Speaker

Task B : Fault Slip Test

Modelling the induced slip of a fault in argillaceous rock

13:30-13:40 Brief Introduction Bastian Graupner /
Jonny Rutqvist
13:40-14:00 Team 1: BGR/UFZ Hua Shao
14:00-14:20 Team 2: CNSC Son Ngyuen
14:20-14:40 Team 3: ENSI Bastian Graupner
14:40-15:00 Break
15:00-15:20 Team 4: INER Hsien Chou Lin
15:20-15:40 Team 5: KIGAM Jung-Wook Park /
Taehyun Kim
15:40-16:00 Team 6: LBNL Jonny Rutqvist
16:00-16:20 Team 7: DynaFrax/GFZ/SSM Jeoung Seok Yoon
16:20-16:40 Synthesis Bastian Graupner /
Jonny Rutqvist
16:40-17:40 Task B Discussion Bastian Graupner /
Jonny Rutqvist
17:40 Finish




9/4/2019

Room:

(Tuesday PM, Day 1 PM) — Stream 2
TBD

Time

Topic

Speaker

Task D : INBEB

HM and THM INteractions in Bentonite Engineered Barriers

13:30-13:40 Brief Introduction Antonio Gens
13:40-14:00 Team 1: IGN Martin Hasal
14:00-14:20 Team 2: JAEA Yusuke Takayama
14:20-14:40 Team 3: KAERI Changsoo Lee
14:40-15:00 Break

15:00-15:20 Team 4: NCU/TP Chia-Wei Kuo
15:20-15:40 Team 5: IRSN (not expected to attend) Nadia Mokni
16:00-16:20 Synthesis Antonio Gens
16:20-17:20 Task D Discussion Antonio Gens
17:20 Finish




9/4/2019 (Tuesday PM, Day 1 PM) — Stream 3

Room:

TBD

Time

Topic

Speaker

Task C : GREET

Modelling of coupled behaviours during groundwater recovery process around the gallery

13:30-13:40 Brief Introduction Teruki Iwatsuki
13:40-14:10 Team 1: JAEA Hironori Onoe/
Yusuke Ozaki
14:10-14:40 Team 2: SNL Yifeng Wang
14:40-14:50 Break
14:50-15:20 Team 3: TUL Milan Hokr
15:20-15:40 Synthesis Teruki Iwatsuki
15:40-16:30 Task C Discussion Teruki Iwatsuki
16:30 — 16:35 | Change-over — 5 mins

Task F : FINITO

Fluid inclusion and movement in tight rock

16:35-16:40 Brief Introduction Hua Shao
16:40-17:00 Team 1: BGR/UFZ Hua Shao
17:00-17:20 Team 2: Sandia National Lab Yifeng Wang
17:20-17:40 Team 3: UFZ Olaf Kolditz
17:40-18:00 Synthesis Hua Shao
18:00-18:30 Task F Discussion Hua Shao
18:30 Finish




10/4/2019 (Wednesday, Day 2 AM) — Stream 1

Room:

TBD

Time

Topic

Speaker

Task A : ENGINEER

Modelling advective gas flow in low permeability materials

08:30-08:40 Brief Introduction Jon Harrington
08:40-09:00 Team 1: BGR/UFZ Torben Briining
09:00-09:20 Team 2: CNSC Elias Dagher
09:20-09:40 Team 3: KAERI Jaewon Lee
09:40-10:00 Team 4: LBNL Kunhwi Kim
10:00-10:20 Team 6: NCU/TP Shu-Hua Lai
10:20-11:00 Break

11:00-11:20 Team 7: Quintessa Neil Chittenden
11:20-11:40 Team 8: UPC Sebastia Olivella
11:40-12:00 Synthesis Jon Harrington
12:00-12:30 Task A Discussion Jon Harrington
12:30-13:30 Lunch

13:30-14:15 Task A Discussion (cont) Jon Harrington
14:15-14:30 Change-over for DECOVALEX Future Phase Planning Session

\




10/4/2019 (Wednesday, Day 2 AM/PM) — Stream 2
Room: TBD

Time Topic Speaker

Task G : EDZ Evolution
Reliability, Feasibility and Significance of Measurements of Conductivity and Transmissivity of
the Rock Mass for the Understanding of the Evolution of a Repository of Spent Nuclear Fuel

08:30-08:45 SSM welcome and update Carl-Henrik Pettersson
08:45-09:00 Brief Overview Status Task G Tobias Meier
09:00-09:20 Fracture Network Modelling Joel Geier
09:20-09:30 Break

09:30-09:50 Team 1: Seoul National University Tobias Meier
09:50-10:10 Team 2: Technical University of Liberec Jakub Rita
10:10-10:30 Team 3: geomecon Tobias Meier
10:30-10:45 Break

10:45-12:00 Discussion of results, definition of next steps All
12:00-12:30 Change-Over

12:30-13:30 Lunch

13:30-17:15 VACANT

17:20-18:00 Task Leader Meeting (Task Leads, Jens Birkholzer and Alex Bond)

Vi




10/4/2010 (Wednesday, Day 2 AM) — Stream 3

Room: TBD
Time Topic Speaker
Task E : Multi-scale heater tests:
Upscaling of modelling results from small scale to one-to-one scale
08:30-08:40 Brief Introduction TBD
08:40-09:00 Team 1: LBNL Jonny Rutqvist
09:00-09:20 Team 2: Quintessa Kate Thatcher
09:20-09:40 Team 3: UFZ/BGR Wenqing Wang
09:40-10:00 Team 4: NWMO Ruiping Guo
10:00-10:20 Break
10:20-10:40 Team 5: Andra Carlos Plua
10:40-11:00 University of Lille - “Application of phase field Zhen Yu
method to the analysis of damage evolution taking into
account THM coupling effects”
11:00-11:20 Synthesis TBD
11:20-12:20 Task E Discussion TBD
12:20-12:30 Change-over for DECOVALEX Future Phase Planning Session
12:30-13:30 Lunch

VI




10/4/2019 (Wednesday, Day 2 PM) — Stream 1

Room:

TBD

Time

Topic

Speaker

DECOVALEX Future Phase Planning Session

14:30-14:40 Introduction Jens Birkholzer
14:40-16:10 Presentation of future Task ideas (detail agenda TBD) | TBD

16:10-17:10 Discussion of proposals Jens Birkholzer
17:10-17:20 Summary and Way Forward Jens Birkholzer

Workshop Dinner: Restaurant Tiskarna —19:00




Room:

11/4/2019 (Thursday, Day 3)
TBD

Time

Topic

Speaker

Plenary (Chaired by Jens Birkholzer / Alex Bond)

08:30-09:15 | Task A: Teams 1-9 (5 minutes per team, same order as Day 2)

09:15-09:25 | Task A Synthesis Jon Harrington

09:25-09:35 | Task A Discussion All

09:35-10:10 | Task B: Teams 1-7 (5 minutes per team, same order as Day 1)

10:10-10:20 | Task B Synthesis Bastian Graupner /
Jonny Rutqvist

10:20-10:30 | Task B Discussion All

10:30-10:45 | Task C: Teams 1-3 (5 minutes per team, same order as Day 1)

10:45-10:55 | Task C Synthesis Teruki Iwatsuki

10:55-11:05 | Task C Discussion All

11:05-11:20 | Break

11:20-11:40 | Task D: Teams 1-4 (5 minutes per team, same order as Day 1)

11:40-11:50 | Task D Synthesis Antonio Gens

11:50-12:00 | Task D Discussion All

12:00-12:25 | Task E: Teams 1-5 (5 minutes per team, same order as Day 2)

12:25-12:35 | Task E Synthesis Darius Seyedi

12:35-12:45 | Task E Discussion All

12:45-14:00 | Lunch

14:00-14:15 | Task F: Teams 1-3 (5 minutes per team, same order as Day 1)

14:15-14:25 | Task F Synthesis Hua Shao

14:25-14:35 | Task F Discussion All

14:35-14:55 | Task G: Teams 1-4 (5 minutes per team, same order as Day 2)

14:55-15:05 | Task G Synthesis Tobias Meier

15:05-15:15 | Task G Discussion All




Room: TBD

Time Topic Speaker
15:15-15:30 | Break

Time Topic Chair

Project Administration

15:30-16:00 | Open Steering Committee Meeting Jens Birkholzer
e Agenda TBD

16:00-17:30 | Closed Steering Committee meeting Jens Birkholzer

17:30 Finish

Xl
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12/4/2019 (Friday, Day 4)

Technical Visit:

URF Bukov

Time

Topic

Chair

Technical Visi

t

7:00 Departure from Hotel Ambassador Prague and transport to Marek Vencl/Lucie Gorcica
URF Bukov

10:15 Arrival at URF Bukov and short coffee break All

10:35 Current status of URF Bukov and research activities Jan Smutek

11:00 Safety training for entrance to URF Bukov Will be specified

11:20 Change in locker rooms SURAO

11:45 Visit of URF Bukov SURAO

12:45 End of visit of URF Bukov SURAO

13:15 Lunch and closing of technical visit Marek Vencl

14:15 Departure to Prague (bus will stop before Hotel) All

17:00 End of technical tour All

Xl
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Agenda Site Visit Taiwan Power Company
15 Apr 2019 — 16 Apr 2019

Participants:

Taiwan Power Company

Lee Tsai-Ping
Kang Chin-Hsiang
Chien  Kuo-Yuan
Yu Shun-Wen

Agenda

Visit of Taiwan Power Company

to Peine and Konrad Repository

BGE TEC

von Berlepsch Thilo
Haverkamp Bernt
Jobmann Michael
Miiller Christian
BGE

N.N.

Monday: 14:00 h Arrival at premises of BGE TEC and Welcome

14:15h Thilo von Berlepsch, BGE TEC
Presentation of BGE TEC

14:45h N.N., Taiwan Power Company
Presentation of Taiwan Power Company and overview of
SNFD2017 and R&D plan for next stage

15:25h N.N., BGE
The German Site Selection Procedure

16:00 h Break

16:15 Michael Jobmann, BGE TEC
Overview of disposal concepts in crystalline rocks currently under
review by BGE TECHNOLOGY - pros and cons

16:35h Christian Miiller, BGE TEC
Current R&D work on disposal in crystalline rocks

16:55 h All
General discussion geological disposal and potential areas of
common interest

17:30 h End of afternoon session.

Xl



Agenda Site Visit Taiwan Power Company
15 Apr 2019 — 16 Apr 2019

e TEC

07:16 h Train from Hannover to Peine, Arrival 07:42 h
Tuesday: probably platform 12 in Hannover
07:45 h Pick up by Mr. Bertrams at station and transfer to Konrad
09:00 h Arrival at Konrad Repository — Introduction
09:30 h Changing cloth, safety instruction
10:00 h Underground visit of the mine
12:00 h Changing cloths, small luncheon and opportunity to ask questions
13:00 h Transfer to Peine station
14:00 Arrival at station Peine

XV




