
Table of Contents

1 Introduction........................................................................................................ 1

2 General code features.....................................................................................3

2.1 Code basis........................................................................................................... 3

2.2 Major code versions............................................................................................3

2.3 Differences between TOUGH2 and T0UGH2-MP.........................................5

2.4 Deviations from TOUGH2 and TOUGH2-MP defaults................................... 6

2.4.1 Unlimited number of materials (only TOUGH2-GRS).......................................6

2.4.2 Unlimited number of time steps.........................................................................6

2.4.3 Automatic Leverett scaling disabled................................................................. 7

2.4.4 Extended printouts..............................................................................................7

2.4.5 Conservation of floating point precision (only TOUGH2-GRS)...................... 7

2.4.6 Enforced solution of linear equations...............................................................8

2.5 Modules and physical processes......................................................................8

2.6 Handling porosity changes...............................................................................11

2.7 Handling permeability changes.......................................................................13

2.8 Restarting...........................................................................................................13

3 New flow and transport features.................................................................17

3.1 Check valve boundary (IRP=9 in combination with an upstream
weighting of mobilities)......................................................................................17

3.2 Simulated vertical pressure gradient (ICP=9 with IRP=1)..............................17

4 CNTRL: Simulation controls........................................................................21

4.1 Termination controls.........................................................................................21

4.1.1 Do not exit on equilibrium (obsolete)..............................................................21

4.1.2 Minimum time step width.................................................................................21

http://d-nb.info/1225752205


4.2 Time step controls.............................................................................................22

4.2.1 Incrementing step widths..................................................................................22

4.2.2 Avoiding convergence failures.........................................................................22

4.2.3 Avoiding small time steps before printout times............................................22

4.2.4 Avoiding large changes in gas generation.................................................... 23

4.3 Output controls..................................................................................................23

4.3.1 Precision of time series printouts....................................................................23

4.3.2 Reducing the amount of time series printouts...............................................23

4.4 Input data...........................................................................................................24

5 COMP: Convergence and compaction.......................................................25

5.1 Physical models.................................................................................................25

5.1.1 Change of cavity volume and porosity...........................................................25

5.1.2 Compaction rates...............................................................................................26

5.2 Note on the compaction of saturated media.................................................. 28

5.3 Input data........................................................................................................... 28

6 CORFL................................................................................................................31

6.1 Implementation...................................................................................................31

6.2 Source and sink calculation.............................................................................32

6.3 Degree of corrosion...........................................................................................33

6.4 Permeability change..........................................................................................34

6.5 Input data............................................................................................................35

7 CORRO: Gas production due to iron corrosion...................................... 37

7.1 Water consumption.............................................................................................37

7.2 Gas component..................................................................................................38

7.3 Gas generation rates........................................................................................41

7.4 Input data........................................................................................................... 44

IV



8 DEGRA: Time-dependent permeability changes.....................................47

8.1 Model and implementation...............................................................................47

8.2 Input data...........................................................................................................47

9 DOFT..................................................................................................................49

10 FISS: Gas pathway dilation...........................................................................51

10.1 Pressure thresholds and softening models......................................................51

10.2 Fissure porosity models.....................................................................................52

10.3 Permeability models.........................................................................................53

10.4 Input data...........................................................................................................55

11 GCOMP: Primary non-condensable gas component..............................57

11.1 Absolute molecular weight...............................................................................57

11.2 Specific enthalpy................................................................................................ 57

11.3 Inverse Henry constant.....................................................................................58

11.4 Gas phase viscosity...........................................................................................58

11.5 Input data...........................................................................................................60

12 PRLIM: Gas pressure limitation...................................................................61

12.1 Model and implementation...............................................................................61

12.2 Input data...........................................................................................................62

13 PTIME: High-precision printout times........................................................63

14 RANGE: Limiting primary variables...........................................................65

14.1 Limiting brine mass fraction.............................................................................65

14.2 Constant brine mass fraction...........................................................................66

V



14.3 Clipping gas saturation and reducing vapour pressure............................... 66

14.4 Input data........................................................................................................... 68

15 RELA: permeability and capillary pressure functions...........................69

15.1 Porosity-permeability relationships.................................................................69

15.2 Change of capillary pressures...........................................................................69

15.3 Temperature-dependent capillary pressures................................................. 70

15.4 Input data........................................................................................................... 70

16 RN........................................................................................................................73

16.1 Links to standard TOUGH2..............................................................................73

16.2 Time stepping and performance..................................................................... 73

16.3 Simulation controls............................................................................................75

16.4 Decay and adsorption of Nuclides..................................................................75

16.5 Anion exclusion................................................................................................. 76

16.6 Extended mobilization models.........................................................................79

16.6.1 New commands................................................................................................. 79

16.6.2 Canister failure models......................................................................................80

16.6.3 Bond models.......................................................................................................83

16.6.4 Implementation....................................................................................................83

16.7 Input data............................................................................................................84

17 Output.................................................................................................................87

17.1 Global printouts for elements (ELE_MAIN)....................................................87

17.2 Global printouts for connections (CON MAIN)..............................................90

17.3 Time series for elements (FOFT).................................................................... 92

17.4 Time series for connections (COFT)................................................................94

17.5 Time series for sinks and sources (GOFT)......................................................95

VI



17.6 Time series for domains (DOFT).....................................................................96

References.......................................................................................................97

List of Figures................................................................................................103

List of Tables.................................................................................................105

Acknowledgements......................................................................................107

VII


