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15t Workshop & Steering Committee Meeting

Lawrence Berkeley National Laboratory (LBNL), Berkeley, California, USA
1820 May 2016

Day 1 (18" May 2016 — Chair: Jens Birkholzer)

08:30-09:00 On-site registration and refreshments

Opening and Special sessian
09:00-09:15 Welcoming address (Jens Birkholzer)

09:15-09-45 Guest Speaker: Earth and Environmental Sciences at Begkeley Lab (Susan Hubbard,
Aszsociate Director, LBNL)

09:45-10:15 Guest Speaker: Current Status of the US Radioactive Waste Disposal Program (TBD)
10:15 - 10:30 - Werkshop Organisational Matters (Jens Birkholzer)

10:30-11:00 Break

Session 1. Overall Organisation of the D-2019 Project
11:00 - 11:30  D-2019 Overview (Jens Birkholzer)
11:30 - 12:00  D-2019 Organisational Details (Alex Bond)

12:00-13:00 Lunch

Session 2. Task A - ENGINEER — Modelling advective gas flow through low permeability matertals.
13:00 - 13:30 Task Overview, Techmical and Proposed Schedule (Jon Hamngton, BGS)
13:30 - 14:30 Task Discussion (All)

14:30 - 14:45 Break

from small scale to one-to-one scale.

14:45-15:15 Task Overview, Technical and Proposed Schedule (Manon Vitel, ANDRA)
15:15-16:15 Task Discussion (All)

16:15-16:30 Break

Session 4. Task C — GREET - Hydro-mechamecal-chemical-biological processes dunng groundwater

recovery.
16:30 - 17:00 Task Overview, Technical and Proposed Schedule (Teruki Twatsuki, JAEA)
17:00 - 18:00 Task Discussion (All)

19:00 - 24:00 Group Dinner at Revival Bar + Kitchen 2102 Shattuck Ave, Berkeley
Finish day 1

B B KB gz



FREOFHRAT LT R S [E Yy (—)FEEE I TEREEY R E
FHRABAFEER 5 (7)) DECOVALEX-2019 5t/ 144 5 (E)HFTIHE A
ENGINEER 57 5 (TU)W2EIE H E : Upscaling of Heater Tests &+ & 52 (F1)
W5eIEH C @ GREET &5y °
(—) EEE R R Y BB 78

FEGHBEAaRT - SoER7 A Jens Birkholzer #EfTBHI5EGH

L ET B - HERESEE R -

P2t HL M BR L ER 85 8 B2 S IS Y |l 2 £E (Associate Director,

Earth and Environmental Sciences Area)Susan Hubbard 2 4-#:1 755 i

SR e A R B B = YR

25 A i A 5o 2E B 5% B i = AR AR R B A e 2 o A Y L

REA - LA AR LITH - 78 7 £ RE 5 BT (Department of

Energy, DOE) - £ =AMV REIR E = A 17 g (FEE =) - Hid

R ERENEIR e £ 1931 F55 ikl 22 E B (Lawrence’s

team science) > HA7 REtHEREE « VIR - PIRERIER - gElRR

B2 GEERY i DA R BR B ER B RLE2 (Computing Sciences, Biosciences,

Physical Sciences, Energy Sciences, Energy Technologies, and Earth &

Environmental Sciences)6 A 4E1, » A 4,200 L E T » HHIH

a8 13 {irsh H S -

ARG SRR R BRI R B » BN 7y Ry b ER (LA ~

HER ) ~ K SCE - A4 HE B 5K 2 (Geochemistry, Geophysics,

Hydrogeology, Ecology, Climate)5 {&EZhFT - 8547500 22T » F

ST R RISk B TR BE IR Y 240 S B 1S AT AR B AH BRI A -

A A % B o R B e 1Y Dr. David C. Sassani iHA25

[ = R P RS Y e EARRE TR



#(E H A A 1B B % TR 80,150 MTHM (metric
tons heavy metal) » E 14 25,400 MTHM LLEZ=CPEAER » BEE
FEEELY 2,200 MTHM » 2 2060 G5B THET H % T PRI E &
SEEY (e AR Iisat - BRITHIMAH 2B ER) -

i # 5 B A8 R B0 % A it > = (Office of Nuclear Energy,
Department of Energy, DOE-NE)(4H45: &z ¥ & 71)2013 4 1 H 2841
ML TN e v A 1 BE FE ) B R e T TR M (Strategy  for the
Management and Disposal of Used Nuclear Fuel and High-Level
Radioactive Waste) » & iU M RS V) HH BRI T 7 S i B R R A A4
NEEES) |

1. 2021 5B R sy 3t a4 B UH (pilot interim storage

facility) ;
2. 2025 F ARG HARF R BB B (larger interim storage
facility) ;

3. 2026 FIEERAFEESSNE 5 2042 F5gEHIE 5 2048 B
g

b 5E2H H A fEEg o> &y 3 M (1) f7 f7 B 4 4 (Storage and

Transportation) : (2)Jzz & (Disposal) 5z (3) FH A% 5 WA L = R R g

Y52 (DOE Managed HLW and SNF Research)(z£[E 1) - H

2016 FESEp R BIH ZBFFEHE AT

1. Evaluation of Used Nuclear Fuel Disposition in Clay-bearing
Rocks (SNL, 9/15/2016)

2. Evaluation of Used Nuclear Fuel Disposition in Crystalline
Rocks (SNL, 9/21/2016)

3. International Collaboration Activities in Different Geologic
Disposal Environments (LBNL, 9/23/2016)

4. Deep Borehole Field Test Conceptual Design Report (SNL,
6/30/2016)



5. Deep Borehole Field Test Laboratory and Borehole Testing
Strategy (SNL, 8/31/2016)
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Projected Inventory of Spent Nuclear Fuel
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NE-20 . : - NE-12  Assistant Secretary for Nuclear Energy =~ f---------— N!.tclea.r EDHS_)"
C Operaf:;lg ?a e Dr. Peter B. Lyons, Assistant Secretary Advisory Committee
of John F. Kotek, Principal Deputy Assistant Secretary
Semor Advisors
NE-21 NE-22
Office of Human Capital & Office of Budget &
Business Services Planning
Deborah Sharpe Patrick Edgerton
I I | [
NE-3 NE4 NE-5 NE-6 NE-7
Deputy Assistant Secretary Deputy Assistant Secretary Deputy Assistant Secretary | | Deputy Assistant Secretary for Deputy Assistant Secretary
s for Nuclear Facility d for Science and Technology for Fuel Cycle - Intemational Nuclear Energy |- for Nuclear Reactor
Operations Innovation Technologies Policy and Cooperation Technologies
Tracey Bishop Shane Johnson John Herczeg Ed McGinnis John Kelly
Idaho Operati NE-41 NE-51 NE-61 NE-72
| Richard pm\m:;S m || Office of Advanced Modeling & a Office of Systems J Office Bilateral Cooperation Office of Light Water Reactor
. Simmulation ing & Integration Sarah Lennon, Acting Ttdmo)ogms
Shane Joh Acting Patricia Paviet Rebecca Smith-Kevem
. . ] 5 NE-62 74
Oak Ridge Site Office -\-Ea‘f:’ﬁce of Innovative Nuclear g Office of Fuel i i -
| ; 3 L 1 1 Cycle Office of Multilateral Cooperation o) 7
Doy et s ngHungre Research Research & Development il John Gross, Acting e e et
Mike Worley David Henderson, Acting Tom O'Connor
NE-31 NE-53  Office of Used NE-63 NE-T5 Office of Space &
L| Office of Facilities Management ||  Nuclear Fuel Disposition Office of International L RO Space
Mary McCune Research & Development o Commercial Activities Defense Power Systems
William Boyle Alan Brownstein Alice Caponiti

B 7 S<EIRETR A R A A

Inietim Storage Storage & Transportation
Facility R&D supports 2025
Consolidated Interim
Storage Facility

2025

Approximate target dates (in italics) needed to meet gﬁ,’;ﬁ:;::g::ggm
milestones (in bold) set out in the 2013 DOE Strategy Selection and 2042
Repository Licensing

@7 2R U B I (7 R B M A2



Used Fuel Disposition (UFD)
Campaign

T

Disposal Research DOE Managed
Storage Research P HLW/SNF Research

Argillite Disposal T

R&D Inventory and Waste
Expeimonts | Characterization

| ! Crystalline
Transportation | Disposal R&D { Design Concepts
i Salt Disposal
| Analysis 1 R&D 1 O;Qr:nmi:e:LorrI:al
Salt Field
Field ] Safety Analysis and
Demonstration ﬂg_ 1 Site Evaluation
Support —
Generic Disposal
System Analysis
Security (GDSA)

International
Disposal R&D

Direct Disposal of Dual
‘ Purpose Canisters

Deep Borehole Disposal
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DECOVALEX-2019 =2 F#f A Jens Birkholzer 3 figga
Alex Bond(F¥[El/\) &1 2015 FEFHIGIEE AR T2 £ FF A& John
Hudson(2007-2015) ~ ${ifEafRE & Lanru Jing(1992-2015) -
DECOVALEX % DEvelopment of Coupled models and their
VAL.idation against Experiments FY4E %5 » A 177 1992 4 » FEEEEET
By~ KT~ T RAEE A THRFH S M YRR B S
2 5 KERE  (DEE AR EVK bR SR RS e K HE
BOE L (QFFHEBVK I EE IR BRI R TAZSEI VIR % 5 (3)
LTI R B R IR UL, (A5t B A IR R
AV K (O E K bR S A N a6 e B S A D RE B4
Eo
Rt ETHAEPEER 1 REEsTameE s HARKTsE &k
BRI GEE ) TS H9T I B 053 BIE am > P 5 amah SRl
U SEF TR - DECOVALEX-2019 515 3A 5 (Ef% %%
TH H (Task A-E) k2 2 {E =7 #2RWH9T3E H (Task F-G)XTR -
Task A : ENGINEER - - gis (2 E R E REE
i
Task B : Fault Slip Test — f&E#EkE 1 M4 £~ (argillaceous rock)
thiEn g ek B R ENE T -
Task C : GREET - T2[EEE/LM /K [EREEE G K J1{b K&
EVIEREBE -
Task D : INBEB — /KJJ{E TAE[&EENHIFH AR -
Task E : Upscaling Heater Tests — FI| f/NRAE b == 5\ B 45
R RS -
Task F : FINITO - fFE(% = is T RS R HVIEEIETD -

Task G : EDZ Evolution — & i s 4% e B 1F & P EL B 20 1
BT BB K R fOB AR 2 -
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L

Chairman
Jens Birkholzer
Senior Scientist

Technical Coordinator
Alex Bond
Quintessa Limited

Director, Energy Geosciences Division
Head, Nuclear Energy and Waste Program
Lawrence Berkeley National Laboratory

J EFEEHEr A Jens Birkholzer & 1iEER Alex Bond

Stream 2:

. St 3:
Task Meetings, - el
presentations and Stream 1: St Slip (& oties) Supporting Tasks

: 5 3 2 (G and F)

discussion in 2 main INBEB (5 hours) SREET} thotte]

5 5 Y No allocated rooms —
streams (Wlth Supporting ENGINEER (7 hours) Andra Multi-Scale

(4 hours) done in breakout

Tasks separate)

Plenary Session covering Plenary Session (1-1/2 day)
all Tasks (all Tasks)

Project Admin

Steering Committee Meeting (2-3 hours)

Technical Visit (1/2 to 1 day)

&/l DECOVALEX-2019 it & AR RERY G35
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(=) W22TEH A * ENGINEER &f&5R

ARTERE N2 FH S B3 E 3 A A Dr. Jon Harrington #ETT3HA »
ENGINEER % modEIliNg Gas INjection ExpERiments HY4E %5 » =
FEHE AR FEE N ARSI EREE T B R EY)
B P RS PR BRI SIRIE A -

HAREEEE R ETH/ N E 5 S AR B THY AR
o o0k 4 (EPEERATT ¢

—IEE R EE R TE R B 1 RS im e +

HIETE » #E1T 2 TEIRCR([EIE 57 BE 7 isotropic boundary stress k2 & 75
i 5 B2 77 constant volume boundary stress) T~ iyzf -

FoEERUEREEEREETEROE ) - EHBKER
(spherical flow)f£7E &1 5EE T T i AR e A1 B VTS T - FIAD 2
A [F] 2B £ (Mx80-10 k2 Mx80-A)HETTa:l

F =P BB THY R A E By Lasqit(AnfE+—) - RFRHE
¥ FEtEn(Large scale gas injection test) » (T 4 fE R [ElatEs -

% VU PE B Ry 72 F B = B 20k 1 %) & (Callovo-Oxfordian
claystone) 7T 3 #iliztEx(triaxial test) (Z1[E+ ) @ IR E SR

A
i o
[B] Syringe pump
Axial load
cell housing
Radial load cell ',/
housing
Radial filters - &%
Interface

vessel

End-closure Injection rod and
flushing assembly

e BREDRE S
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Tunnel )

up to
o surface
Anchor \

Tunnel ‘%‘ : i o \
cadagks “i Pl 420m level cables : 247 4; \
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("U) BHZEIE E E © Upscaling of Heater Tests 226

AR A FIF R U M BSR 525 ANDRA 9 Manon
VITEL (T30 - A AZE IR A B S GEE =) - 32
R ARISEE H (TR R BT -

SEBITESEN Cigéo B AH R A S (B -00) - pE
-2 5% Callovo-Oxfordian s -1 » (BB (1)JF 3 (SAVELK (58
(BN TR ) B IR B SRR 1) - BE TR
TSR E K AR BHUE(RIL 0.7 AR » £ 80 AR)H » 4 218
SR -

1. HE I thermal criteria) : BERE G (1) FLIGKIE 5 7 (2)

OtHEES -
2. BEUKSIEFXEHI(THM criterion) : ZHit e AR A AGE
YL

eE/ NI B 2R & SR ] 2l B ISRV aa T R e et daEt
RUEREZEN(TRUE Upscaling Q1+ 71) - AFFFEFEETRBE 0.1
SPITA BRIT BRI EIARA 8 P A B Bt HE TR
BT o AWTFEIT R 4 (EPEELATT -

—PEERIHETT 3 BRI IR R » R et R LA ATt

(analytical solution)#Ef TLLES

F PEERAE TRy NARAIR T BR(TED experiment 5:[E-1-
7N) > EEEERBREERVK IR £ e T RiE -

B IR R T TRONSUSEA IR E R (ALC experiment SF[E] -
) - 1£ 25 ANRHEEYTE PR EIF s (QE /) > DISEE
PETHIR R ESHISER » 73Ry 3 DER

1. #1T ALC EhRAYEEE -
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2. FIARHEEENENEER - RS RERE IR -
3. MERGERNETEGETE -
FVUPE B R M AT THIPE R RIS R, - B8k KT e B IS -

Reception, control and . St_;rfacg .
preparation of waste logistical diging
packages surface zone __ . zone support

HLW storage
zZone
M storage zone

C.IMAIMC.13.0005.C

&= AR ES I

&Y Cigeo pa &SI Bl
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CIGEQ: Industrial Center for Geological Disposal

One single micro tunne

&7 RS

Forages chauffants
=7 (L=165m)

0 P s 0800801 &

[+ /N TED B
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(1) Wi7eEHE C © GREET &3

AHFEIA H B H AR Aet¥id JAEA T2 - HifmR (Mizunami)
N E ER A (A E -+ JU)EY Teruki  IWATSUKI ETT i st B
GREET /%y Groundwater REcovery Experiment in Tunnel fY4E% > £
2 3 EHAY + VR ESE A% - ERERIEEFEF(To
understand the recovery process and mechanism of geological
environment during facility closure) ; (2)E@z8/K S s A=Wk &R
(To verify the H-M-C-B simulation methodology for recovery process
in fractured granite) ; (3)Z& =R B E AR AV EL 1% (To develop
the monitoring technique for facility closure phase and the appropriate
closure method taking recovery process into account) -

AREBRNE BRI T 8= Z — RE AR ITE
(Closure test drift, CTD & —+ K& —+—) » 43 B = (BRI T

— PN B P B UERR 2 - SolE TR - B AR

TEIRF Y G R TEE T -

o FEEER L K IEE P ER TR - S NAHEE &A1 ZKER ~
{BERR Y > FHEAERIHY BT R TR -

F=FEELHY B P BT N RS PR B 1R - T TR SRR b
EIGERAVERES -

5] B B 8 AL s Y R a5 B & R AR/ K BRI 25 (Wireless
water pressure) ~ 7K | & fH%(Underwater camera) ~ 7K{bZ2EE 1555
(Hydrochemical monitoring equipment) fz ¢ 22 = 1 FE & 5 & 28

(Optical rock strain meter)Z§ » AR B BifE _—+— -
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-500m Si_ége

bR
“--5.(;6;;;‘ccess/Research -500m Access/Research
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&+ BAG R N ERE

-500m A/R
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< Main Shaft
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Measurement
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& —+— B SRTER R A

Water pressure and chemistry [32 points)
12m133, 13mi3s: [11] -] Underwater

13mi39-21: ] ~ camera
13MI45-48: For each one section ;
In the drift: [El]- [El

Wireless
water
pressure

Rock strain (12 points)
13MI42 n ~ E

13MI43 n -~ n

13Ml44n ~ &

Backfilled pit
Backfilled pit ( Bn15: sand 35:
( Bn 15: sand aggregate 50 )

2
85) {l} _55 m

Impervious
plug

Optical rock

N monitoring
strain meter

equipment
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F R EHHE = -

Day 2 (19" May 2016 - Chair: Alex Bond)

Session 3. Task D — INBEB— Hydro-mechanical interactions in bentonite engineered barriers.

08:30 — 09:00 Task Overview, Technical and Proposed Schedule (Antonio Gens, UPC)
09:00 —10:00 Task Discussion (All)

10:00 - 10:20 Break

10:20 - 10:50 Task Overview, Technical and Proposed Schedule (Bastian Graupner, ENSI and Jonny
Rutquvist, LBNL)

10:50 —11:50 Task Discussion (All)

11:50 —12:15 Task Overview, Technical and Proposed Schedule (Hua Shao, BGR)
12:15—-13:00 Task Discussion (All)

13:00-14:00 Lunch

Session 8. Task G — EDZ Evolution (Supporting Task) - Reliability, feasibility and sionificance of

Measurements of conductivity and transmissivity of the rock mass for the understanding of the evolution

of a repository of spent nuclear fuel.
14:00 — 14:25 Task Overview, Technical and Proposed Schedule (Tobias Backers, Geomecon)
14:25 —15:10 Task Discussion (All)

15:10—-15:30 Break

Session 9. Project Administration

15:30 - 17:30 Steering Commuttee Meeting (Chair: Jens Birkholzer)

Finish day 2

&= SR g
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5 RHVERNA L By 5 (EE : ()T H D INBEB &5
(Z)WH3EIEH B : Fault slip test &f5% 5 (Z)W5E7HH F : FINITO &5
(M)iH7eIEH G : EDZ Evolution 515w A S AT i i (% 1T (1) B L EH

E=y
u?*z °

(—) Wi7EHHE D : INBEB &

AR AL Catalonia B T K21 Antonio Gens 1Tz >
AbH 7E s T2 PR L A U M BE 52 0% =] (Empresa. Nacional
de Residuos Radiactivos, S.A., ENRESA){£H, - INBEB £ HM and
THM INteractions in Bentonite Engineered Barriers FY4E% » F 3 H
F Ryt fie T A2 B2 B {b (homogenization) FYJE (B A% > LUBREG %
sHEEFTETRE B M E b R SRR 2 -

AIE B e MR RN 28518 - B8 2 TR AU B & EB H
FEBEX -

EB Bt Bk AR -1y Mont Terri #f N & 5= £1% 5 Opalinus
Rt MBI ARYIIEES - N T RE SR B 18 (blocks) - E
5ttt REUAL (pellets) » Hom iR I S ] — VU » BRI R S E —
+1 e NIEKR > BRI B - @RIV ENRIE -
FLIS R K35 B HOK I B A B (e BT 7 10.5 4
HATE BB T bR -

FEBEX Bt 5 ByFii -1y Grimsel Test Site » BEA Ry
S E TR EERIRY 1B s (s 100 X C) > FEEINES#
T3 HoREERE o B R FEE T BAK B
M TREFERE AR ~ AR ST > DU BV IR &5
BRI > EiE(T 7 18 5 » INERRBHIRIRSE 5 F - #EITE 1 KIfkk
TEZEGEE —1/\) » B LK RIE R ERTIA > HA)
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CETRAIFREM GRE —+J1) > BEEE 18 FRiE /K
T ARTETE -

H prR i B P R SRR CAE5E e - A D-2019 58 HAR
HETTIE 2 EERHUISEE - MBI RIS &
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ZDI

0

Concrele plug

y

i EB experiment
DI Niche el

s 51638 < 515 /‘j /
Fuslnphg/

115

o 5m {1 m}
PR S - "l. _ _ Rae bori
5.00 200 |07)1.30 5.00 pilol hole
1 i A=A b (310 mmi
I
GRANULAR
~ BACKFILL
E DUMMY
g CANISTER
o™
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HYDRATION
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1 BED
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- =
[E -1V EB HEnEE

Tunnel opening Base and canister Retaining wall

&7 EB EERHIA
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(=) W%ETE H B Fault slip test 553

AU 5EE H 3w R RE B HI PR ENSI - fify i bh HC BRI Y
Bastian Graupner ~ {Z 5§ Geomeon 7/ &]fY Tobias Backers Jz 25 figHifH
TR B BRI Y Yves Guglielmi #EfTEREH

WHZEIE H R 52 #2448 £ Modelling the induced slip of a fault in
argillaceous rock » FZE HI ARSI ESET » BiEfResugt%
B AL e fE /B ~ FLIR B SR As RS A AH A (F P -

BRI B Y Mont Terri Bias > fEBfE R 285
iz (530125 (borehole deformation tool - 4f1fE =) - ELHIETE AL ALY
35-40 A KU > BArEEEFE =1— o ENNKERE LB = a8y
B (% - B0y 3 PEEZET

Fr—PEE ST TR B BR(Model inception) » FEEBHEAYH R
fE ] =

o PE EOET TR BEAE R EL/ N (Minor fault)BHISE REVELYS -

o = PE BT RS SR B g (Major fault) UGS SRAY EL

Injected Flow rate

|

Pressure
Valve

Pressure
sensor

Upper
Inflatable

l Packer
w0 | Pressure

sensor

Lower
Inflatable
Packer

(a) Pressure
sensor

&= FF Mg ENEs
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NW BFS1 BFS2 SE
BFS6  BFS3 BFS4 BFS5

30 @

(29.8m)

35 —\

£ K’
= <
=)
o
& 40
(44.8m)
451 %
N
%
o=
(47.2m)
m |
C m
50 | |
B =1+— HesmEEE
(-10,10,10) (10,10,10) i
| '
1 1
1 1
- Initially open “fracture” iaround well
1 1
1
-10,10,-10)E Monitoring point ! Constant pressure
: (-1.5,0,0) : (steps) at (0,0,0)
1 65
Monitoring point . 1.5m
(-1.5,0,0)! - 4< X
i i ----E85 priciopiltral O e e LR L E LR
: £, nchors at
i il
; _— . 0,0.25,0
Profiles fr%r j o Injection ppint :0,—0.25,(3)/5 i S
output along at(0,0,0) 1m o ;
strike and dip A 1 Meonitoring point
: 20 U {1018, 10 Faultplane b (0,-0.63,-1.36)
,"’ Monitoring point * 1.5 m from injection
N L (0,-0.63,-1.36) i alongdip
s 1
v I
1
(-10,-10,-10) (-10,10,-10) (b) :

(a)

&=+ FRAREE
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(=) W75 HE F : FINITO &5

W9eEE F R G RySZPRBINgE - BEEES ) - i7EEE F
S B it nH [ 5 E B == K Yifeng Wang #E7TE#RaR I

FINITO A4 44/ Fluid Inclusion and Movement in the Tight
Rock » HIfEEINHEF H AR IR Rt ERRLE2WT 52 AT BGR Frfgth - £ %
H Y Ry e G OR G R R EBIIZ IR M B 5T K =i MEYPEH] -
I AR T > DLE b (1)iRe BB ARV AR (the volume of
the fluid inclusions) ; (2)Z1] 7 #F & {7 B AT 35 f 50 1% 1% (the at-least
distance to the opening) &% (3) &% A &2 £ & 1k (the maximal influencing
area) o

AWHZRIE B0 S A Bkl £ R A8 (Clay & Salt Rock) » fFER 1 F)
M BRIt SR ETEEWE = =) - EER=H N
PSR TR R (AN E =11 -

bFesRiE T oy 3 FEEAI T -

WP1 :

1 SCRENE

2. TEFE{EH(process) ;

3. EEIMESEA

WP2 :

1. upscaling #%¢ ;

2.  HYER=L(mathematical formulation) ;

3. fEEEE -

WP3 :

1. FFEAE R T -
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Mechanical packer + pipelines GG ETS
+ separator

Data acquisition
system

E=+= HthEes

Hydrocarbon in salt rock

Druck [bar]
TR A

o Druckzustand im Bericht
] vom Jahr 2011

=

Characteristic pressure build-up curve

Niche surface

Microscopic observation

B =00 s
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(70) #H%EIEH G : EDZ Evolution =5

AHFEIE H H i HES 27 42 5 SSM et » I FELEE (7 /Y Flavio
Lanaro #E{Tf#HzER A -

WoestERY 444k 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 - =32 By FyBea b {2 #8 @7 (Excavation Disturbed Zone,
EDZ) ¥R IE(EK ~ BEERME) I E -

b7ess Ry 3 PR B el T » FLZRAEA T

WP1 : Validation of models (Year 1) : #77 3 (B~ —FEHY 2 4EfE
#(continuous porous media of poroelasticity, dual-porosity, and hybrid
DFN and poroelastic matrix)fyELis - % HHEg &M g By -

WP2: Simulation of inflow (Year 1-Year 2) : £ EHERY 3 4
AL > f545E field reference case » WA B /K GEE LG R KidGt &
M7

Field reference case /¥t Aspo #r &z TAS04 5 (UE
=R RE =N EREE MR -

WP3: Simulation of transmissivity change due to DFN evolution
(Year 2-Yeard) : fRAIH A\ B ESIAVERAL 43 2 B0y + (D)FEH 2 4
BRI AT KRBTSR L - (R 3 4EibEe LA AR A bR e
(Discrete Fracture Network, DFN)S{LHYs22E - Aifl S Rie Tt =

MR G2 TT 75
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() HEFEHEH
it RE AT E 15 A Jens Birkholzer £4%5 » FEEEHRNAD B
218 :

1. HEsRES R A S B9 IEE - &5 HE S T
e Bt & s T~ H A 2 B TR B AL > &% B RBEETT
EE®EI AT

2. Efam AR b e R SR Al -

REATA S E T E R NE =1 -

[ =-+ DECOVALEX-2019 &g HEmE o
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= - fifiew

Rl el sl Ry X R Tt 2485 - it SREIR FER 2 - £
SEHAYE L By Calpine geothermal visitors center(Z1[& =1 /\) » FEE{E T
R STH BGHRE

SMIE 1 & 2 TERIFGAE ABALE - 1847 4 William Bell
Elliott A= Re b i 4 Fy 25 S5 i 7 > 1852 A= S5l AT 8 — B AL
it - John D. Grant it 1921 FEAE #8155 — (1 steam - » ¥ 1027 S
8 LIFRIOHYH: » SRIEH 5 — BE M ZAFE g (35-KW power plant 411[& =+ 1)k
EAAE 8 CIHIRHEE R - AL T B T - 18 sk e A R B 1
L - OB 1996 FEHET TS > HATEEH 2 222 F](Capline
Je NCPA)ZLE » R4 850MW HYER ] » (A5 i KAV ZLEE FE A4
B o

TEHU M eH1% B NS RTINS - 25/ H B M (AEPU ) »

BVES I 2 S B GBE E B RITt 2G (1 E N+ —) - &R
B HRERSL &Y+ —) -

Geothermal accessing the earth's energy

Global Scale

B =-/\ Calpine geothermal visitors center fi#z5
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Figure 2: Power generation unit from The Geysers at the Céjapzne Gey sers Visitor Center
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SBLEROTET G - SRS BE T ERE I 7E & - R
R HHERE - [EIN RS RS AR ISR K AR BRI B TS
EE -

FEEIFEHRE S > HI5EHE D &S AEISRFA] - MEFITFEHLAIY
HEHE G TR ERZEFREN 2 S (1 At a) - WETIE
HRINENIE IS E S BV EBREEE - eI B arRk A it N EREAE
Ju N HHE EEREEE A BN B B R R B4 = PDRE RIS RN - R tB)
TR B TAHBAT 5T

W7 H B mIReEARKE AT IR B AR - PRaTERfE Bt /KB 2 eIy
EFH - R B PR R » R B P B B e e A S Y B ARG
EAATEIRR EAHRREIRTFEEER - AMERS P B A R ARET -

i¢% * DECOVALEX st&EE—HIFFE iV & » IR ME SRR &
&S > 28RS ER RS -
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+ DECOVALEX FeEE (it M IEGEIE BV STAUS - B E TS

EIR A - AR AUSBIRE R » [ER 1 S BB STt i ey
AR e g W ARG gL Pkt N ERENR 2T BUEER

IR S BRI -

WISEEE A ke D AHE SRR - FERE R Rt AE SR

o] o EEREINHBIT RS - RS EBRERIE TS - AEIEIN
FEL B PR -

BRI E B BEAENERE A S8 - (HEINIREFT IR RN E

iR b g 2 0 > B2 HIR M B B B B RSB - A
AR HEF TR E 5% -

AT EAIEE 2 ERVE RIS B - R A E IRt T s g
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