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LAPUR (Oak Ridge National
Laboratory)

TRACE (U.S. NRC)
RELAP5 (U.S. NRC)
PARCS (University of
Michigan)
FRAPCON/FRAPTRAN

(Pacific Northwest National
Laboratory)

DAKOTA (Sandia National
Laboratories)

MELCOR (Sandia National
Laboratories)
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PCTRAN (Micro-Simulation
Technology)
EPZDose

CFD

SAPHIRE (U.S. NRC)

SCALE (Nuclear Energy
Agency)

TOUGH2 (Lawrence Berkeley
National Laboratory)

ALOHA (National Oceanic and
Atmospheric Administration
(NOAA) )

RESRAD(U.S. NRC)
RAMP Codes
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Three-Dimensional (3D)
Reactor Core Simulator :

Thermal-hydraulics Analysis : Severe Accident Analysis:

Stability Analysis: CAMP Codes: TRACE

* Decay ratio RELAPS CSARP Code: MELCOR2.1

Fuel Performance Analysis: Uncertainty Analysis: Dose Analysis:

* Cladding strain and stress
= Gap size
= Oxidation thickness

RAMP Codes BSR4 5 AR X
B EER o A X
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NUREG/IA's published (2009-2017)

Total of 116
» Spain — 26
* Slovenia—13
 Finland - 6
» Germany — 9
» Korea—7
» Czech Republic - 6
» Republic of China — 27
» Sweden — 5
» Argentina—1
- Canada - 4
« Italy - 3
» People’s Republic of China -2
- Poland - 4
* United Kingdom -1
» Switzerland — 2
 Croatia—1
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Wetwell and suppression pool

Vent annulus
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1% o2 FE 54 TRACE model

6 Break-set the boundary condition
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® The Ultimate Response Guideline Simulation and Analysis Using
TRACE,MAAPS5,and FRAPTRAN for the Chinshan Nuclear Power Plant, Annals
of Nuclear Energy, Vol. 103, pp. 402-411, 2017.

® TRACE/FRAPTRAN Analysis of Kuosheng Nuclear Power Plant Dry-Storage
System, International Journal of Chemical, Molecular, Nuclear, Materials and
Metallurgical Engineering Vol:8, No:7, 2014.

® The Study of Ultimate Response Guideline of Kuosheng BWR/6 Nuclear Power
Plant Using TRACE and SNAP, World Academy of Science, Engineering and
Technology, International Journal of Chemical, Molecular, Nuclear, Materials and
Metallurgical Engineering Vol:11, No:4, 2017.

® Analysis of A Postulated ELAP Event in Maanshan NPP Using TRACE Code,
TopSafe2017, 12 - 16 February 2017 in Vienna, Austria.
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Kuosheng NPP SBO with LOCA
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Initial condition
Power(MWt) Steam flow (kg/sec)
2.96395341E9 1661.7587
Dome pressure{MPa) Feedwater flow (kg/sec)
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Core inlet flow (kg/sec) Max. fuel temperature(K)
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Kuosheng drystorage fully cover 5 10 15 20 25 day

Temperature (K)

1100.0
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900.0
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ann n
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Open area s Airout

concrete = =

. - Air path
Steel canister

= = Helium gas
Fue| == == e==

Safety criteria of temperature

Component Nomnal storage Full Cover
Fuel cladding 673K | 523982 K
Steel canister 700K 463.035 K
Concrete-shielded 366.6K 3000 K

Cladding Hoop Strain
0.0016078

0.3
025
0.2
0.15
0.1
005
0.00.¢

Cladding Hoop Stress (MPa)

250 ppyre
200

150
100
50

%4

Oxide Thickness {(mm)
0.04 R

0.03
0.02

0.01
0.0

R f & Bp3 1 mapgmy o



Kuosheng drystorage fully cover 5 10 45 20 25 day

Temperature {K)
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Open area =

- Air path

- = Helium gas

Safety criteria of temperature

Normal storage

Fuel cladding
Steel canister
Concrete-shielded

Cladding Hoop Strain
0.0035261149

0.3
025
0.2
0.15
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0.4, ==

Cladding Hoop Stress {(MPa)
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200

150
100
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Temperature {K)
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- Air path

- = Helium gas

Safety criteria of temperature

Component Nommal storage Full Cover
Fuel cladding 673K

Steel canister 700K

Concrete-shielded 366.6K

Cladding Hoop Strain

03 0.29630944
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0.2
0.15

0.1
005

0.0y,

Cladding Hoop Stress (MPa)
250

200
150
100

50

0%,

0.8829059
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Oxide Thickness {(mm)
[ 8 002924176
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The Analysis of Kuosheng Nuclear Power Plant Spent Fuel Pool by Using

FRAPTRAN-2.0, ICAPP 2017, April 24-28, 2017 / FUKUI and
KYOTO,JAPAN.

Application of TRACE and FRAPTRAN in the Spent Fuel Pool of Chinshan
Nuclear Power Plant, Applied Mechanics and Materials, Vols. 479-480, pp.

543-547, 2014.

The Analysis of TRACE/FRAPTRAN in the Fuel Rods of Maanshan PWR
for LBLOCA, World Academy of Science, Engineering and Technology, Vol.
85, pp- 52-57, 2014.

Fuel Rod Behavior and Uncertainty Analysis by
FRAPTRAN/TRACE/DAKOTA Code in Maanshan LBLOCA, NUREG/IA-

0471, 2016.
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Z— W AR MELCOR model
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MELCOR 2.1 Chinshan NPP Spent Fuel Pool 0.0s

Sequence of events (hour) Pool water level (m)

15.0
10.0
50
Fuel temperature (K) 0.%%
1500.0
Fuel temperature (K)
1000.0
500.0
0.0
Zr0, (kg)
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J
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#
00 TAF3.97 = 3000.0
'

2000.0

244

1000.0
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IR F=3 iy g
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MELCOR 2.1 Chinshan NPP Spent Fuel Pool L} 500.0s

Sequence of events (hour)

12.2

Fuel temperature (K)
1500.0

1000.0 9.76 Water level (m)
4.769688

500.0

0.0
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l 1000.0
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4.88
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===

2.44

N W W W B\

-

N\
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MELCOR 2.1 Chinshan NPP Spent Fuel Pool

Cumulative
hydrogen (kg)
936.9714

Sequence of events (hour)
TAF 57
>1088K 91
>1477K 92
12.2
Fuel temperature (K)
1500.0
1000.0 9.76 Water level (m)
1.9695613
500.0
0.0
Zr0: (kg) 7.32 | Fuel temperature (K)
l S 2000.9098
~500.0
4.88
0.0 TAF3.97
2.44
BAF0.18—0:0—
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Pool water level (m)
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® The Model Establishment and Analysis of TRACE/MELCOR for Kuosheng

Nuclear Power Plant Spent Fuel Pool, International Journal of Chemical,
Molecular, Nuclear, Materials and Metallurgical Engineering Vol:10, No:10,

2016.

® The Mitigation Strategy Analysis of Kuosheng Nuclear Power Plant Spent Fuel
Pool Using MELCOR2.1/SNAP, International Journal of Chemical, Molecular,

Nuclear, Materials and Metallurgical Engineering Vol:11, No:4, 2017.

® Uncertainty Analysis for Chinshan (BWR/4) Spent Fuel Pool Severe Accident
By MELCOR2.1/SNAP and DAKOTA, in 2015 Top Fuel. 2015:Zurich.

® MELCOR Analysis on Hydrogen Behaviors of Chinshan NPP Spent Fuel Pool,
in PSAM-13. 2016: Korea.
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 RADTRAD (RADionuclide, Transport, Removal And Dose

i

a1:

Estimation Computer Code, *xifiiir Fri8 45 ~ 45 0% = & € 1=
BN )Ed ERETE I B 7P % % (Sandia National.
Laboratory, SNL)#7#74f » ¥ & {7 zst{dids HBH ~ H "f 3 H|F
B2 3 E o AR R AAE o ¢ FEAB~LPZ o 2 T R
Az EGHRE

Bl25 i /i & 42.3% SNAP¥ 2 RADTRAD < 4p Bf 3+ &
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Failure criteria:
Wind Whole body dose: 250 mSv
Thyroid dose from 1odine exposure: 3000 mSv

RADTRAD results
Whole body dose: 9.27 mSv
Thyroid dose from 1odine exposure: 379.24 mSv

Contianment

RADTRAD results
Whole body dose: 6.09 mSv
Thyroid dose from 1odine exposure: 785.95 mSv
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% =F;RADTRAD model

source term: 100 % noble gas, 25 % iodine leakage rate

19%source term

@)

0~1day: 0.1vol%/day
~30days: 0.05vol%/day

1
containment 19%area( unsprayed region)
2 Y Containment leakage
1
6 Y = [

!

Transfer rate between sprayed and 33000cfm
unsprayed regions v 4

containment 81%area (sprayed region)
3 Y Containment leakage |
N & [ 2 >

O

81% source term
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leakage rate

O~1day: 0.1vol%/day
1~30days: 0.05vol%/day

Environment
1

D EAERS I RAPEELH




* HABIT#2 5% 5 U.S. NRC#r# B e F if & P3P w425,

RABEAPRRFL IR, 2P EFT(F SR E)H
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'3 HARBIT - Computer Codes for Evaluation of Control Room Habitability

Design Help
EXTRAN | CHEM | Cutput Log

Design Title

Madel

Radionuclides

Use same data for
filtered paths 1 and 2

Filt 1

Filt 2
(Tecirc)

This 15 a blank design to get started.

A FPFP_2 (1)

Unfilt 1

TACTS (1) —

TACTS (2) —

B FPFP_2 (2)

Unfilt 2

Chemicals Included Codes

Chemicals

EXTRAN
CHEM

Radionuclides
|:| FFFF_2 (1)

| FPFP_2 (2)
[ ] TACTS (1)
] TACTS (2
[ | CONHAB

Dispersion
[ | DEGADIS
[]sLAB

Muclide Database :

Code Included
in Design

Code Not Included

i Design

Code Computations Ran [ Guly Show Codes

in_Session Included

CMIsersmser Docu ments\HABI T'\Data\MuclideDatabases' WAL WE_TID, 30

NEW
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» NRC+ 8 :7HABIT 22 ALOHAAZ ;% 2 B z8 % vb > # 1438
ATk S P -EE R
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ALOHA™ 7 Fiv s = Rz 84 T & -

5y

T:z—
E‘J
be
s
79
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Tank Size and Orientation

Select tank type and

orientation: Sphers
Ho “ertical eylind er
ng
DE Horizontal cylinder
63
ol i i
af

Enter one of two values:

iy /_\ diameter IEEE  feet * meters
bl

cn diamet

= U volume |5I]I]I]I]I] @« liters " cu meters

5¢ Cancel | Help |
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Atmospheric Options ||
Wind Speed is : |EEN " knots  mph & meters/sec Help
Yind is from ESE Enter degrees true or text [e.q. ESE]
0.
57| Measurement Height above ground is: Help | 2 /
o ,I/T * OR © entervalue: |10 ff: fEE: ] = ALOHA%E.'\‘ ﬁ@ 1'3‘; 1=
PSR * meters N WL A v 3
%‘J » AR H HABIT’k i R
Ground Roughness is : Help
f* Open Country f‘ﬁ h .
 Urban or Forest OR LA [R5 2
4 © OpenWater
FH Select Cloud Cover: Help |
@ @ ‘D’_ Atmospheric Options 2
- T 0RO enlt]E_r;; Air Temperature is : |37.2 Deqgrees © F & C Help
. . . . o [
complete partly clear Stability Classis: Help | A T BT C ¢ D{TE &~F Restrict
COVEr cloudy

Inwversion Height Options are : Help

QK @
* No Inversion " Inversion Present, Height is : ' 1:1:2:&,5
Select Humidity : Help |
1 b @3 J
~ ~ - " OR " entervalue : %
wet medium dry (0-100)
F 0K Cancel |
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« Using RADTRAD and SNAP to Establish the Analysis Model for

Maahshan PWR Plant , World Academy of Science, Engineering and
Technology International Journal of Nuclear and Quantum Engineering
Vol:4, No:7, 2017.

- Using HABIT to Establish the Chemicals Analysis Methodology for
Maanshan Nuclear Power Plant, World Academy of Science, Engineering
and Technology, International Journal of Chemical, Molecular, Nuclear,
Materials and Metallurgical Engineering Vol:11, No:6, 2017.

- The Establishment of the Analysis Methodology for Maanshan Nuclear
Power Plant Using RADTRAD, HABIT, and ALOHA, KERNTECHNIK

2017.(E1hE)
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ALE® © 245 450K P T i i B e dg 0 3 B A 30
(Gaseous nd Liquid Effluent from commercial light
water nuclear power plants) » Hoa & @ % FORTRAN%E;\ =3
ol > Kt E Jf"sb TR (e 3 5 PWR % BWR)'*Lr#L:".,"’ 1 ,:z»‘i*"*sc
ffﬂ“{ﬂ%*mmh‘ °

H 1"”47%\%11%3— \'7 z,,\ & BWR-GALE %= PWR-GALE= #&
FERARNRAT A fE

= GALESG

o GALE-2.0 BETA (& #75%< &)

5 b rd
5= ¥ =

= NUREG-0016 Revision 1, Calculation of Releases of Radioactive
Materials in Gaseous and Liquid Effluents from Boiling Water Reactors
(BWR-GALE Code)

= NUREG-0017 Revision 1, Calculation of Releases of Radioactive

Materials in Gaseous and Liquid Efluents from Pressurized Water
Reactors (PWR-GALE Code)

’ﬁ,&%] = # x5
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http://ramp.labworks.org/GALE/documentation/NUREG-0016.pdf
http://ramp.labworks.org/GALE/documentation/NUREG-0016.pdf
http://ramp.labworks.org/GALE/documentation/NUREG-0017.pdf

EETLHTRE B FH BT
Input File Name I

Type of Analysis Browse |

juiy

vV Gas
W Liqud sz e E
Output Files:
Gas [BWRGE.out R
Liquid |BWRLE.out ks
—Legacy Input

[ Read Legacy Input i AN B IEE

Gas Input |BWRGEoe.inp

Gas Output IBWRGEOQ.out

Liquid Input  |BWRLES.inp

Liquid Output |BWRLEO9.out

’TI Cancel I

K= F AL

Mational Tsing Hua University




{E-138

GALE2.0 Output file

maanshan_I-IUR EWR

FRIMARY
COOLANT

1.855E-02
1.657E-01
1.987E-02
2.095E-02
5.508E-01
7.229E-02
2.634E-02
1.524E-01
7.671E-02
3.987E-02
7.149E-02

TOTAL NOBLE GASES

0.0 APPEARING IN THE TABLE INDICATES RELEASE IS LESSTHAN 1.0 CI/YR FOR NOBLE GAS, 0.0001 CI/YR FOR I

SECCNDARY

COCLANT

4,806E-09
4,181E-08
1.425E-08
3.394E-08
1.381E-07
1.889E-08
6.647E-09
3.859E-08
1.955E-08
1.015E-08
1.858E-08

GA5S STRIPPING

(MICROCT/GM) (MICROCI/GM) SHUTDOWN

0.0E+00
6.0E+01
0.0E+00
0.0E+00
1.4E401
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

CONTINUCUS

0.0E+00
6. 3E+02
0.0E+00
0.0E+00
1.6E+02
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

GASECUS RELEASE RATE - CURIES PER YEAR
BUILDING VENTILATION

REACTCR

1.4E401
3.0E+02
6.0E+00
1.2E401
§.7E+02
1.2E+02
4,5E401
1.1E401
8.2E401
0.0E+00
5.0E+00

0.0E+00
4,0E+00
0.0E+00
0.0E+00
1.3E+01
2.0E+00
0.0E+00
4,0E+00
2.0E+00
0.0E+00
2.0E+00

0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

BLOWDCOWN  AIR EJECTOR  TOTAL
AUXILIARY TURBINE VENT CFFGA3

0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00
0.0E+00

EXHATST

0.0E+00
2.0E+00
0.0E+00
0.0E+00
6.0E+00
0.0E+00
0.0E+00
2.0E+00
0.0E+00
0.0E+00
0.0E+00

1.4E+01
1.0E+03
6. 0E+00
1.2E+01
1.2E+03
1.2E+02
4,5E+01
1.7E+01
8.4E+01
0.0E+00
7.0E+00
2., 3E+03



DandD 7 fz"f B AR & 2

 According to 10CFR part 20, the dose should lower than
0.25mSv/yr for releasing.

- DandD is the code which can simplify the regularity process of
U.S.NRC.

» Reference:
NUREG-1549
NUREG/CR-5512
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Status of RAMP codes in NTHU-DandD
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Status of RAMP codes in NTHU-DandD

Building Nuclide Parameters

“ DandD

file Ede view Achanced Window Help

KD Bulding Muckde Parsmater:

Muclide 51 iyl Destribation Marms Irgnad Ll itz
B UNLIMITED CONSTAMT dpm1 00 cn=2
BT | URLIHITED] COMETANT | AT e
[Eue] | LINLIITED)| COMS TaNT | dom 1 W2
«f | =+
Surenary o Misie Posarier Voo
Value K i vskes « 105400 o100 a2

& @ | % Buibing Scenaria53Ca T =
Daticuson [constant |
[rier—— i T
. - Ayes of Condamination
Radionuclides setting |

E[) Residential Pasameters

& Building Scenario 137Cs

Basic Diat | Fioned | Hokdup | Giowang | n.-inulesdl Irbeacap! | Transloc | Conlanin | Distrizution ,W‘
Ciop | wetToDy | Anmalln | Pl | Cabon | Hydiogen |
Unitg: of M dom'100 =2 -
) Bnsches|  Absok
Symbcl |N-ne |Defa|.l|ﬂead0nq,l Distriznstion Name |Iru.lUnts I eared] Lippae Bous
P _[Munsal Mumbes of Uncsturated | B| T [CONSTANT OUE. _5.00E+L oo
Tetatfi | Sla Tme TR TeCons TaNT i o el
TerdH  End Tme 1= | CONS TANT * 1.2
4R [Time Step Size ¥l T~ | CONSTANT
FriepR  Fiirt Step Size 1= ¥ | CONSTANT ' Urlimied dies
i koo Espasure Percd —F[ T [CONSTANT
T Outdoor Expasure Period P | CONSTANT
1 @ Contained in Limited Area
Humbes of model lopers wied to represent the usatusated zone
fusa ’—2" m?
Summaty of Model Parameter Valle:
Value [ ooe+01 A6 vabies = 1.00E+01 Modiy Y alue.
Porametoc o || e o for She Specticvake Resices (o Deladt
Flat Sie survep data .
Prien
Close =
Cancel
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Status of RAMP codes in NTHU-DandD

Case calculations:

« A decommission NPP with Co-60, Sr-90, Cs-137 for Residential
« 7 path included: External, Inhalation, Secondary ingestion,
Agricultural, Drinking water, Irrigation, Surface water

Area of contamination (m?) | Distribution

Constant
Constant

Constant

%@ﬁlﬁﬁﬂﬁf‘%
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Status of RAMP codes in NTHU-DandD

Probability Distribution of Ti fPeakD = |
E L e — —|—| kﬂprnbab”it}rniﬁributiun of Dose = | = || £
Probability Distribution of Time of Peak Dose Probability Distribution of Dose
E 10 E
i 810
'.E 0a g 08
5 0E 3 os
B4 E 04
1:'-_-" &= = Al pathovays, Al nuclides
= o 02
3 02 .
B g oo
g 00 B 10081229 666549 271068 A77 266 48251 08 0BA
o o & 12 18 24 0 Dose (mrem)
Time of Peak Dose (years)
Pathways Radionuclides
Plot Scale Flot Scale i Al
. Agricultural = |B0Co
4 fugs El Ao Diiriking W/ ater El |gas,
" e Surface ‘water 137Cs | |_Done |
Y Auas External = |137mBa

TEDE was 11.3mRem, it’s lower than the 10CFR part 20(25mRem).

Dm@?uéﬁﬁﬁwﬁﬁ%ﬂﬁﬁ%wﬁ’?%Qﬁ%g@ﬁi%a
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Framework for Risk Analysis in Multimedia Environmental ¢
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About RESRAD

te,

RESRAD-ONSITE for Windows . 0K
Yersion: 7.2
Created: July 20, 2016

The BRESRBAD-ONSITE computer code was developed under the jo
sponsorship of the U.S. Department of Energy and the U.S. Nucle:
Regulatory Commission for site-specific dose assessment of residui
radioactivity.

Developed at the Environmental Science Division of Argonne
National Laboratory.

Email: resrad{@anl.gov

www_evs.anl.gov/resrad

Memory In Use: 47%

W#’ﬂ%’
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RESRAD-ONSITE 7.2 (1/20/16)

© Improved ICRP-107 radionuclide decay chain threads condensing routine to reduce computation time.

© Provided options to choose between the ICRP-38 radionuclide decay database and the ICRP107 radionuclide decay database.
m Support to use either ICRP-26/30 or ICRP-60/72 based dose coefficients with the first option.
m Support to use ICRP60 based dose coefficients from DCFPAK 3.02 with the second option.

RESRAD 1.0 (4/4/14)

© Extend DCF Database and software capability for ICRP 107; added Reference Person DCF's as an option
o Use of different cover and depth factors for photosynthesis and root uptake for C-14

© Updated Help for RESRAD and for DCF Editor

© Fix problem in graphics with multiply threaded progeny

RESRAD 6.5 (10/30/09)

© (C-14 gaseous and particulate contributions to dose and risk available
Partially or fully Sielnlslg==d contaminated zone now treated

Choice between ICRP&0 or FGR12 for External dose factors added
64-bit and Vista computers now supported

o 0 O

RESRAD 6.4 (12/20/07)

Added ICRP 72 age-dependent DCFs

o Improved data storage and retrieval, user specified directories.
© User specified ground DCF's now possible.

© C-14inhalation dose and risk improved.

o

RESRAD 6.3 (8/25/09)
© Added ICRP-38 radionuclides
o Allow variable half-life cutoff
© DCF Editor is now common between RESRAD and RESRAD-BUILD ﬁ;‘,

- B 2= TH “F I'F
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[ Simulation Setup

Source Term
Source: Source Type

Release Height: m

Map
Name: MapName

Latitude: Latitude
Longitude: Longitude

Monitor Point: none

F-Moderately stable

Dose Rates

‘ Thyroid

Accumulated Doses

1 ‘ Whole body ’
‘ Thyroid
2 ATEHEREE
tva a
@
Google Map data ©2016 Googlel
@ Narrow © Wide Dose Rates(mSv/h)
0001 001 01 1 10 100 Accumulated Doses(mSv)
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- Developments and Applications of EPZ Dose for Offsite Dose

Evaluations in Nuclear Power Plant Accident Conditions, Int. Top.
Mtg. on Nuclear Thermal-Hydraulics, Operation and Safety
(NUTHOS-9), Kaoshiung, Taiwan, Sept. 9-13, 2012.
- EPZDose, An offsite dose evaluation code for radioactive material
release accidents,” PBNC, Vancouver, Canada, Aug. 24 — 28, 2014.
« Modeling Fukushima Dose Consequences with EPZDose, PBNC,
Beijing, China, April 5-9, 2016.
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SCIENCES

—

OUR PEOPLE RESEARCH

Nuclear Energy and Waste

Active

DECOVALEX

DEPARTMENTS

rerrroerene III|

BERKELEY LAB

ABOUT NEWS & EVENTS Q, SEARCH

DEvelopment of COupled Models and their
VALidation Against EXperiments in Nuclear
Waste Isolation

The DECOVALEX Project is a unique international research collaboration for advancing the understanding
and mathematical modeling of coupled thermo-hydro-mechanical (THM) and thermo-hydro-chemical (THC)
processes in geological systems. DECOVALEX is an acronym for “Development of Coupled Models and
their Validation against Experiments.” Starting in 1992, the project has made important progress and played

a kav rnle in the develanmeant nf niimerical madelina nf fnninled nrareecac in fractiired racke and

<

Energy Resources

PROGRAM DOMAIN

‘ View Project Website

Project Contacts

Jens Birkholzer
Energy Geosciences
Division Director

Senior Scientist

e
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Energy Geosciences Division Director, Jens Birkholzer was recently named the Chairman of the

DECOVALEX Project, and LBNL is now serving as the coordinating organization for DECOVALEX. In
addition, LBNL scientists have participated as modeling teams in various past DECOVALEX phases and
several DECOVALEX projects. The current DECOVALEX Project phase (referred to as D-2019) started in
Spring 2016 and will run through the end of 2019. Modeling tasks tackled in the current phase are:

» Task A: ENGINEER - Modeling advective gas flow through low permeability materials.
» Task B: Fault Slip Test — Modelling the induced slip of a fault in argillaceous rock.

» Task C: GREET - Hydro-mechanical-chemical-biological processes during groundwater
recovery.

» Task D: INBEB — Hydro-mechanical interactions in bentonite engineered barriers.

» Task E: Upscaling Heater Tests — Upscaling of modelling and experimental results from small
scale to one-to-one scale.

* Task F: FINITO — Fluid inclusion and movement in tight rock.

» 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.
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Hydrological
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