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BP1-Task 1.0 Project Management and Collaborative Research 
Collaborative project with KIGAM via the Joint Korea-U.S. Gas Hydrate Project

KIGAM research directed at innovative production technologies for suboceanic deposits 
of gas hydrates, such as those found in the Ulleung Basin of the Korean East Sea 

BP1-Task 2.0 IGHCCS2
PNNL will participate in the 2nd International Gas Hydrate Code Comparison Study 
(IGHCCS2) as both participant (i.e., submitting solutions) and co-lead. The other co-
leaders for this code comparison study will be Tim Kneafsey from Lawrence Berkeley 
National Laboratory and Yongkoo Seol from the National Energy Technology Laboratory. 
The study will be particularly focused on modeling coupled thermal, hydrological, and 
geomechanical processes and their effect on the production of methane gas from 
hydrate-bearing reservoirs. This study will build on the accomplishments of 1st 
International Hydrate Code Comparison Study (IHCCS-1), successfully executed from 
2007 to 2009, and consider the expanded number of numerical simulators worldwide and 
advances in modeling capabilities of those analytical tools. 

Budget Period 1 Tasks
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Budget Period 2 Tasks
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BP2-Task 1.0 Project Management and Collaborative Research
Collaborative project with KIGAM via the Joint Korea-U.S. Gas Hydrate Project

KIGAM research directed at innovative production technologies for suboceanic 
deposits of gas hydrates, such as those found in the Ulleung Basin of the Korean 
East Sea 

BP2-Task 2.0 Simulations in Support of the Alaska North Slope Project
Numerical simulations to forecast the performance of the production test well of the 
joint NETL-JOGMEC-USGS-AIST Alaska North Slope (ANS) project, during a 
series of depressurizations, over the intrinsic permeability, relative permeability, 
and bound-water parameter space. 

Additional simulations to forecast the response of the system to gas injection into 
the monitoring wells, following a period of depressurization. 

BP2-Task 3.0 Well Model Implementation in STOMP-HYDT-KE
Implementation of a well model similar to those developed for STOMP-CO2, 
STOMP-EOR, and STOMP-GT for deviated wells in STOMP-HYDT-KE.
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Budget Period 3 Tasks

OIL & GAS

BP3-Task 1.0 Project Management and Collaborative Research
Collaborative project with KIGAM via the Joint Korea-U.S. Gas Hydrate Project

KIGAM research directed at innovative production technologies for suboceanic deposits 
of gas hydrates, such as those found in the Ulleung Basin of the Korean East Sea 

BP3-Task 3.0 STOMP-HYDT-KE Parallelization
PNNL will develop a parallel implementation of STOMP-HYDT-KE using MPI. MPI allows 
for parallel processing on shared memory (i.e., single nodes with multiple processors) 
and distributed memory computers (i.e., multiple nodes with multiple processors per 
node). The development involves converting the existing sequential implementation (i.e., 
single-processor) computer code into a parallel implementation. Ghost cells will be used 
to transfer information across processors and call parallel processing calls will be MPI 
based. This conversion will follow the framework and processes proven successful for 
developing parallel implementations of STOMP-GT and STOMP-CO2, but will not use 
Global Arrays calls. Those calls will instead be converted to MPI calls. To take full 
advantage of this implementation, STOMP-HYDT-KE will be linked to PETSc, the 
modern standard for parallel linear system solvers.
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IGHCCS2 Timeline versus PNNL Spending
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BP1 Champions | Shun Uchida, RPI; 
Yongkoo Seol, NETL; Jeen-Shang Lin, Pitt; 
Evgeniy Myshakin, NETL; and Xuerui Gai, NETL.

4.0 Benchmark Problem 1 – Isotropic Consolidation with Hydrate Dissociation
4.1 BP1 Description

4.1.1 Model Geometry and Boundary Conditions
4.1.2 Initial Conditions
4.1.3 Thermo-hydro-chemo-mechanical Properties
4.1.4 Outputs and Simulation Cases
4.1.5 Stress-Strain Relationship and Hydrate Bearing Soil Elastic Stiffness

4.2 BP1 Simulation Results and Comparisons
4.2.1 BP1 Case 1 – No Hydrate
4.2.2 BP1 Case 2 – Hydrate without Dissociation
4.2.3 BP1 Case 3 – Hydrate with Dissociation

4.3 BP1 Summary
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Figure 1. Conceptual schematic of BP1, with white arrows indicating a stress boundary, circles 

indicating a roller boundary, T indicating a temperature boundary, P indicating a pressure 
boundary, I indicating an impermeable boundary, and A indicating an adiabatic boundary. Fluid 

exits sample base in response to consolidation (blue arrow). 

4.1.1 Model Geometry and Boundary Conditions 

Figure 2 shows the geometry and boundary conditions of the considered problem. The 

specimen has a 5 mm radius and 30 mm height. This small size approximates a X-ray CT hydrate 

testing apparatus by Lei et al. (2018). The computational domain is 2D axisymmetric and only 

one model element is used. In other words, the model element size is identical to the specimen 

size. The axis of symmetry can only deform vertically (roller boundary) and is impermeable (no 

fluid flow) and insulated (no heat transfer). A roller boundary is a mechanical boundary 

condition that allows for deformation along the line of rollers, but not orthogonal to the line of 

rollers. The top and cylindrical side boundaries have constant total stress and constant 

temperature conditions and are impermeable. Because of the constant total stress boundaries, 

when the pore pressure inside the specimen decreases, the effective stress increases in an 

isotropic manner, leading to isotropic consolidation. The bottom boundary can only move 
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BP1 Highlight | Shun Uchida’s Sketches
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Figure 4. Expected curve shapes for BP1 Case 1 (upper row), BP1 Case 2 (middle row), and BP1 
Case 3 (lower row) of porosity versus effective stress (a), and the time dependence of pore-
water pressure (b), hydrate saturation (c) and temperature (d). 

BP1 Case 2 – Hydrate without Dissociation 

Case 2 is initialized with hydrate and aqueous saturation, without gas saturation, and the 

temperature throughout the consolidation is sufficiently low to avoid hydrate dissociation. 

Expected responses in porosity, pore-water pressure, hydrate saturation and temperature are 

shown via the four requested plots in Figure 4 (middle row). Porosity change is expected to be 

less than in Case 1, as the soil is stiffer, with the addition of gas hydrate. A nonlinear response 

in porosity is possible if the bulk modulus of the soil increases due to an increase in hydrate 
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BP2 Champion | Shubhangi Gupta, GEOMAR

5.0 Benchmark Problem 2 – Extended Terzaghi Problem
5.1 BP2 Mathematical Framework
5.2 BP2 Description
5.3 BP2 Numerical Simulation Results
5.4 BP2 Summary
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deemed a necessary (but not sufficient) test for the numerical implementation of any 

hydrogeomechanical simulator (Terzaghi, 1943). 

Our motivation for developing this benchmark problem is to provide a similar standardized test 

setting specific to gas hydrate models which can be used for: 

• analyzing and validating the numerical strategies for coupling reactive transport and 

geomechanical codes for gas hydrates; and, 

• understanding the main bi-directional couplings (i.e., kinetic phase change ↔ fluid flow ↔ 

mechanical deformation), which characterize a typical mathematical model for gas hydrates. A 

schematic for this problem is shown in Figure 8. 

Figure 8. Conceptual schematic of BP2, with white arrows indicating a stress boundary, circles 
indicating a roller boundary, T indicating a temperature boundary, P indicating a pressure 
boundary, I indicating an impermeable boundary, and A indicating an adiabatic boundary. Fluid 
moves out and into the model domain across the top surface (blue arrows) in response to the 
evolving stress state. 

 

5.1 BP2 Mathematical Framework 
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BP2 Highlight | Shubhangi Gupta’s
Analysis of General Physics vis-à-vis
Built for Purpose Simulators 
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Observe that in Eqn. (15), the term Çw	 99% 	xEÉ is a purely mechanical part, and the term 

Ñ∇ 	 ∙ 	 GH% 	∇	!Ö is a purely flow part. The terms Çy	 99% 	!É and [.	(!7 − !)] are the coupling terms, 

the former couples the flow and the mechanical models, and the latter couples flow and the 

reaction kinetics models. This is a very powerful feature of this problem, since it allows us to 

isolate the effects of the chemical-hydrological and hydrological-mechanical couplings in a gas 

hydrate model. 

In 1-dimension, Eqn. (15) can be reduced further. For uniaxial deformation, the volumetric 

strain equals the vertical strain and is induced by the vertical stress ())' , 
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where .0 is the compressibility of the bulk porous material. Thus, we can eliminate 99% 	ÜE in 

Eqn. (15), yielding, 
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Here, we can clearly see how the classical Terzaghi problem (i.e., the first three terms of Eqn. 

(17)) is extended to include the hydrate phase change kinetics. .E is the consolidation 
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parameter, which comes from Terzaghi’s classical theory of consolidation. ℒ is a time 

dependent forcing function due to the applied stress. For the special case of a constant applied 

stress, ℒ = 0. For a ramped applied stress, ℒ is constant. .(  is the reaction parameter. It 

indicates the damping of the pore-pressure response due to hydrate phase change kinetics. The 

ratio .E .(⁄  can also be used as an indicator for the relative activities of the hydrate kinetics and 

geomechanical processes (Gupta et al., 2016). 

Eqn. (15) is a simplified framework for BP2 which provides some useful indicators for analyzing 

the coupling terms in the gas hydrate models. For some very specific test settings, it is also 

possible to derive analytical or semi-analytical solutions for this model (e.g., Gupta et al. 

(2015)). However, for most test settings of interest, analytical solutions do not exist yet, 

especially with the thermal effects. So instead, with BP2 we aim to develop a theoretical test 

setting which is based on this mathematical framework, but considers realistic constitutive 

models and phase properties as well as the associated thermal effects. In this code comparison 

study, we provide a standardized reference setting and compare the numerical solutions of the 

different thermal-geochemical-hydrological-mechanical (TCHM) gas hydrate codes in relation to 

the theoretical model indicators. 

5.2 BP2 Description 

The problem is set as a confined soil column of length L = 1 m with homogeneous and isotropic 

properties and phase distributions. Initially, the water saturation in the column is 60%, the gas 

(i.e., methane and water vapor) saturation is 40%, and the hydrate saturation is 0. The porosity 

of the hydrate free sample is 15% and the absolute permeability is 0.1 mD. The initial pressure-

temperature (P-T) state of the system lies well outside the hydrate stability curve. The lower  80 

 
 
Figure 19. Evolution of .E and ℒ parameters for the GEOMAR, PNNL, and NETL solutions for BP2 
Case 1. 

Next, we look at the solutions for Case 2 (Figures 11 and 12) with hydrate kinetics. Again, 

according to Eqn. (17) this problem is controlled by ℒ, .E, and .(. These parameters are plotted 

for GEOMAR, PNNL, and NETL solutions in Figures 20 and 21. In this case, storativity is not only 

controlled by .& (Figure 21), but also by .0 and .B+ (Figure 20), which are linear functions of 

*+. Note that, .B+ and .0 are one and two orders of magnitude smaller than .&, respectively. 

Therefore, ℒ and .E are still dominantly controlled by the gas compressibility. While .E controls 

the rate of consolidation, .(  counters the effect of .E by damping the pore-pressure response. 

The parameter .(  depends on hB ∙ 9(  (Figure 22). The 9(  values for PNNL and NETL are almost 
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BP3 Champion | Mark White, PNNL

6.0 Benchmark Problem 3 – Gas Hydrate Dissociation in a One-Dimensional Radial Domain
6.1 BP3 Description
6.2 BP3 Simulation Results and Comparisons

6.2.1 BP3 Case 1 - Thermal Stimulation
6.2.2 BP3 Case 2 - Depressurization

6.3 BP3 Outcomes
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serves to test the effects of spatial discretization. Fine spatial discretization is specified in BP3 

to capture the characteristics of the dissociation front. 

A unique feature of BP3 is its similarity solution: plots of state variables versus the similitude 

variable ® = ì- X⁄ , where	ì is the radius in this cylindrical model domain and X is time, yield a 

single solution (Doughty and Pruess, 1992; O’Sullivan, 1981). This type of solution arises from 

the radial domain and constant source driver of the problem and yields state parameters that, 

when plotted against the ratio ì- X⁄ , should plot on a single curve from spatially distributed 

points at one point in time or single locations in space over distributed points in time. A 

schematic of this problem is shown in Figure 24. 

 

Figure 24. Conceptual schematic of BP3, with triangles indicating a fixed strain boundary, T 
indicating a temperature boundary, P indicating a pressure boundary, and I indicating an 
impermeable boundary. Fluid flow (blue arrows) is toward the production well. 

6.1 BP3 Description 

A one-dimensional radial compositional domain is specified with an outer radius of 1000 m and 

thickness of 1 m. Radially the domain is discretized in two sections. From ì = 0 m to ì = 20 m, a 

uniform spacing of 0.02 m is used and between ì = 20 m to ì = 1000 m, 1000 grid cells are used 

with a logarithmically distributed spacing, yielding a spacing of 0.0784 m for the inner-most 

radial grid cell of the outer 1000 grid cells. Hydrate, aqueous, and gas phases are assumed to 
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BP3 Highlight | George Moridis’ Original 
Problem Stands the Test of Time
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Figure 25. Numerical simulations for BP3 Case 1 – Thermal Stimulation, showing hydrate 
saturation versus similitude variable. 
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Figure 28. Numerical simulations for BP3 Case 2 – Depressurization, showing hydrate saturation 
versus similitude variable. 
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BP4 Champions | Matt Reagan and 
Alejandro Queiruga, LBNL

7.0 Benchmark Problem 4 – Radial Production with Geomechanics
7.1 BP4 Description
7.2 Analytical Solution for the BP4 Case 1 – Without Gas Hydrate
7.3 Results for the BP4 Case 1 – Without Gas Hydrate
7.4 Results for B4 Case 2 – With Gas Hydrate
7.5 BP4 Summary
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of the original porous media model, which eliminates the coupling of hydrate saturation and 

effective permeability (i.e., reduction of intrinsic permeability with hydrate saturation). For the 

STOMP-HYDT-KE simulator the default model is the Civan permeability model (Civan, 2004), 

which alters the effective permeability with hydrate saturation. Application of the Civan model 

in STOMP-HYDT-KE resulted in lower pressure profiles for the depressurization case. 

7.0 Benchmark Problem 4 – Radial Production with Geomechanics 

BP4 Champions: Matt Reagan and Alejandro Queiruga, LBNL. 

Using radially symmetric domains is an efficient way to simulate vertical production well 

problems. We make use of that efficiency to focus on the problem of incorporating 

geomechanics into a depressurization-style gas hydrate simulation, but also to generate an 

analytical solution with which to compare the results. BP4 comprises two production cases, one 

without gas hydrate (Case 1), and one with gas hydrate (Case 2). Both cases involve coupled 

flow and geomechanics within a one-dimensional radially symmetric domain. An analytical 

solution is available for Case 1, but not for Case 2. Small pressure changes were imposed in the 

Case 1 to minimize computational nonlinearities and allow us to assess each model’s 

fundamental handling of the geomechanical aspects of the problem. A schematic of this 

problem is shown in Figure 32. 
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Figure 32. Conceptual schematic of BP4, with circles indicating a roller boundary, T indicating a 
temperature boundary, P indicating a pressure boundary, and I indicating an impermeable 
boundary. Fluid flow (blue arrows) is toward the production well. 

7.1 BP4 Description 

The problem domain of BP4 (Figure 33) uses a mesh is similar to that of BP3, but extended to 

5,000 m. The true problem domain needed for analytical analysis extends infinitely, but is 

truncated for numerical analysis. A no-flow condition is adequate at the far-field boundary, but 

the truncated boundary does not accurately reflect a zero-boundary condition at infinity. The 

poroelastic problem is known to converge, but since it is an open question if the hydrate 

thermal-hydrological problem converges, a grid convergence experiment was conducted in 

addition to using the base mesh. 

 

Figure 33. Problem domain for Benchmark Problem 4. 

In Case 1, no gas hydrate is present, allowing a purely flow and sediment-deformation 

calculation that can be compared to the analytical solution. The simulation domain is similar to 

BP3, but is now 5,000 m in radius, as geomechanics requires larger domains to get an effective 

far-field boundary condition. The reference mesh starts with, ì!7^^ = 0.15	M, then 999 

elements of ∆ì = 0.02	M, then 500 elements logarithmically distributed from ì = 20	M to ì =

5000	M. 

The same parameters were used for Cases 1 and 2 (Table 9). The bulk modulus and viscosity of 

water are experimentally determined empirical fits. For most hydrate reservoir simulators, 



14OIL & GAS

BP4 Highlight | Matt Reagan’s Hydrate 
Lensing Discussion
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with the immobile phases, such as ice, hydrate and sediment. Conversely, some simulators had 

kinetic formulations; where disequilibrium was allowed between mobile and immobile phases. 

The distinction between equilibrium and kinetic formulations is important. For example, 

depressurization problems generally yield sharp gas hydrate dissociation fronts, characterized 

by a temperature drop due to the endothermic cooling from gas hydrate dissociation. For 

simulators with equilibrium or fast kinetic formulations, gas hydrate lensing can occur near this 

dissociation front, with the localized increases in hydrate saturation resulting in effective 

permeability changes and changes in fluid flow through the dissociation front. Results from the 

JLU team at 10 days and LBNL team at 30 days show these characteristic regions of high/low 

hydrate saturations (Figure 37). To illustrate where lensing can occur, Figure 43 shows a plot of 

pressure, hydrate saturation, and methane hydrate equilibrium pressure (a function of 

temperature) vs. radial distance for the LBNL team at 30 days. The hydrate equilibrium pressure 

is lowest in regions that have already experienced endothermic hydrate dissociation (r < 6.5 m) 

and are thus colder than the initial reservoir temperature.  
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Figure 43. Numerical simulations for BP4 Case 2 (with gas hydrate) showing pressure, hydrate 
saturation, and methane hydrate equilibrium pressure from the temperature profile for the 
LBNL simulation at 30 days.  

In Figure 43, we see localized depression of the hydrate equilibrium pressure curve due to the 

lower temperatures in the regions exhibiting lensing behavior. Where the equilibrium 

 curve touches or drops below the modeled pressure curve, hydrate formation may occur, even 

downstream of the main dissociation front where gas hydrate is expected to have fully 

dissociated. Secondary hydrate formation and preservation of hydrate in regions between the 

well and the outer dissociation front due to the locally low temperatures create local decreases 

in effective permeability that, in extreme cases as in Figure 37, may stop production. Hydrate 

formation may continue due to the flow of water and gas through these cooled regions. We 

would expect each lens to act like an additional dissociation front, with dissociation at the side 

facing the well, and with possible hydrate formation on the outer face. Narrow regions of 

decreased effective permeability can lead to Joule-Thompson cooling (for simulators that 

include such effects), creating a feedback loop in which the additional temperature reduction 

enhances local hydrate formation. 

The kinetic delay in gas hydrate formation in some simulators prevents this secondary hydrate 

formation feedback loop, meaning no gas hydrate lensing occurs. In simulators with fast 

kinetics or equilibrium assumptions, however, secondary gas hydrate forms nearly 

instantaneously, resulting in lensing. The mesh size has also been shown to affect lensing 

behavior, with coarser meshes not resolving small-scale features like localized hydrate 

formation. Future studies are planned to study this behavior. 
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BP5 Champion | Sayuri Kimoto, Kyoto 
University

 126 

 

Figure 44. Conceptual schematic of BP5, with circles indicating a roller boundary, T indicating a 
temperature boundary, P indicating a pressure boundary, I indicating an impermeable 
boundary, and A indicating an adiabatic boundary. Fluid flow (blue arrows) is toward the 
production well, which removes water only over the interval indicated by the red block 
contacting the upper portion of the hydrate-bearing reservoir (grey layer). Above and below the 
reservoir layer, the sediment is assumed to be primarily hydrate-free clay with limited 
permeability. Sea level is indicated by the vertical white arrow at the top of the figure. 

8.1 BP5 Description 

A two-dimensional axisymmetric computational domain is specified with an outer radius of 

1000 m and overall thickness of 500 m, with the upper boundary being the sea floor, at a water 

depth of 1000 m. The domain is divided into six horizontal layers, representing six sediment 

layers, with only the fifth layer from the top bearing methane hydrate. In the progression from 

sea floor to the bottom of the domain (Figure 45), the uppermost two layers are characterized 

as over-consolidated mud, the third layer is a turbidite with alternating sand and mud intervals, 

and the fourth layer is the clay seal overlying the gas hydrate-bearing reservoir in layer 5; the 

sixth layer is clay, and the model domain is assumed to overlie a stiff soil.  

8.0 Benchmark Problem 5 – Nankai Trough
8.1 BP5 Description

8.1.1 Discretization
8.1.2 Initial Conditions
8.1.3 Boundary Conditions
8.1.4 Geomechanical Properties
8.1.5 Hydraulic Properties
8.1.6 Outputs

8.2 BP5 Simulation Results and Comparisons
8.2.1 Production
8.2.2 Status of the System

8.3 BP5 Summary
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BP5 Highlight | Field-Scale Experiment
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Outcomes from IGHCCS2

Masanori Kurihara at Waseda University
• Project combining flow and geomechanical 

simulators for methane hydrate
• Solving the problems in IGHCCS2 using the 

program we are developing with AIST and 
JOGMEC

• Request for additional output data for BP1

Carolyn Koh at Colorado School of Mines
• IGHCCS2 problems will be used for PhD 

qualifier exams and her Natural Gas 
Hydrate Class

• Inspiring new geomechanical experiments https://edx.netl.doe.gov/group/ighccs2
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Simulations in Support of the Alaska 
North Slope Project

Boswell, R., N. Okinaka, T. Collett. 2019. “Alaska North Slope Project Status.” MHFAC Meeting, Houston, TX, April 23, 2019.
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Simulations in Support of the Alaska 
North Slope Project

Cylindrical Domain
107 x 316
0.07 – 800 m
825.84 - 870.88 m

Simulation Time
540 days

Initial Conditions
51.447˚F, -0.061 ˚F/m
9.108 MPa, -9793 Pa/m

Well Pressure
4.8 MPa, -9793 Pa/m

Flowing Outer Boundary
51.447˚F, -0.061 ˚F/m
9.108 MPa, -9793 Pa/m
dissolved CH4

𝑘!"#$ = 0.1 𝑘%&#' 𝑘!"#$ = 0.1 𝑘%&#'
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Simulations in Support of the Alaska 
North Slope Project
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario / Case R

Reagan, M.T., G.J. Moridis, R. Boswell, T. S. Collett. 2020. “Preliminary Analysis of System Behavior During a Planned Long-
Term Production Test at a Permafrost Hydrate Deposit in Alaska” Unpublished poster at the Gordon Research Conference on 
Natural Gas Hydrates, Galveston, Texas, February 23-28, 2020.
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Simulations in Support of the Alaska North 
Slope Project: Core-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: NMR-Based Scenario
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Simulations in Support of the Alaska 
North Slope Project: NMR-Based Scenario
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Simulations in Support of the Alaska 
North Slope Project: NMR-Based Scenario
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Simulations in Support of the Alaska 
North Slope Project: NMR-Based Scenario
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Simulations in Support of the Alaska 
North Slope Project: NMR-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: NMR-Based Scenario
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Simulations in Support of the Alaska 
North Slope Project: NMR-Based Scenario
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Simulations in Support of the Alaska 
North Slope Project: NMR-Based Scenario
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Simulations in Support of the Alaska North 
Slope Project: NMR-Based Scenario
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BP1-Task 1.0 Project Management and Collaborative Research
Collaborative project with KIGAM via the Joint Korea-U.S. Gas Hydrate Project, investigation of nitrogen 
injection for the Ulleung Basin of the Korean East Sea 

BP1-Task 2.0 IGHCCS2
Study paper published in Journal of Marine and Petroleum Geology

BP2-Task 1.0 Project Management and Collaborative Research
Collaborative project with KIGAM via the Joint Korea-U.S. Gas Hydrate Project, investigation of air 
injection for the Ulleung Basin of the Korean East Sea 

BP2-Task 2.0 Simulations in Support of the Alaska North Slope Project
Preliminary simulations of core- and NMR-based scenarios, continued investigations of kSP models, and 
modeling scenarios.

BP2-Task 3.0 Well Model Implementation in STOMP-HYDT-KE
Pending start

BP3-Task 1.0 Project Management and Collaborative Research
Collaborative project with KIGAM via the Joint Korea-U.S. Gas Hydrate Project, pending new contract with 
KIGAM

BP3-Task 3.0 STOMP-HYDT-KE Parallelization
Pending start

Summary



Questions?
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AIST: National Institute of Advanced Industrial Science and Technology
ANS: Alaska North Slope
IGHCCS2: 2nd International Gas Hydrate Code Comparison Study
JOGMEC: Japan Oil, Gas and Metals National Corporation
KIGAM: Korea Institute of Geoscience and Mineral Resources
MPI: Message Passing Interface
LBNL: Lawrence Berkeley National Laboratory
NETL: National Energy Technology Laboratory
PNNL: Pacific Northwest National Laboratory
STOMP: Subsurface Transport Over Multiple Phases
USGS: United States Geological Survey


