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SUMMARY

Task 1.0 Project Management and Planning
Done

Task 2.0 Pore Network Generation
Done

Task 3.0 Algorithm for conductivity and hydrate dissociation
Done

Task 4.0 Characteristic Curve and Relative Permeability
In progress

Subtask 4.1  Effect of network size/boundary condition
Done

Subtask 4.2  Effect of hydrate habit
In progress

Subtask 4.3 Effect of hydrate saturation
In progress

Project timeline
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Task 1.0 Project Management and Planning

Task 2.0 Pore Network Generation

Subtask 2.1: Information of grain size distribution I

Subtask 2.2: Sediment packing by DEM simulation

Subtask 2.3: Extraction of pore network

Milestone A ’

Task 3.0 Algorithm for conductivity and hydrate dissociation| —

Decision Point 1 ‘
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Task 4.0 Characteristic Curve and Relative Permeability

Subtask 4.1: Effect of network size/boundary condition

Subtask 4.2: Effect of hydrate habit

Subtask 4.3: Effect of hydrate saturation

Subtask 4.4: Effect of gas viscosity

Subtask 4.5: Effect of grain size distribution

Subtask 4.6: Suggestion of fitting parameters
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Current status of novation request

The PI (Dr. Jaewon Jang) has moved from Wayne State University to Arizona State University.
The last day of working at Wayne State University is August 15", 2014 and the start day of
working at Arizona State University is August 16", 2014.

The new contact information is shown below.
Address) 660 S. College Avenue, Tempe, AZ 85281
Office) 480-727-4309

Email) jjang19@asu.edu

During this quarter, the PI worked on the novation request. The novation request was sent to the

Department of Energy on November 10", 2014.



Summary of work during this quarter — Pore network extraction from sandy soil

During this quarter, in addition to planed tasks, the pore network model has been extracted from
the X-ray image of real soil sediment recovered from Mallik 5L-38 well at the depth 1091.22-
1091.49m. The soil sample was extruded from core right before it was sent to Wayne State
University from USGS. The sediment in as-received condition is shown in Figure 1-(a). The
grain size distribution curve is shown in Figure 1-(b). The fine content (particle size smaller than
75um) is 6.2%. The coefficient of uniformity is Cu=Dg/D;1p=0.33mm/0.12mm=2.6, and the
coefficient of curvature is Cc=D30*/(D19De)=0.22mm?/(0.12mmx0.33mm)=1.2.
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Figure 1. The information of specimen recovered from Mallik 5L-38. (a) Picture right after it is
extruded from pressure core. (b) Grain size distribution of the extruded soil specimen.

The X-ray image of sand packing under 10MPa confining stress is obtained from the
collaboration with DOE/NETL. A cross-sectional image is shown in Figure 2-(a). From the
three-dimensional pore space, the pore network model is extracted as shown in Figure 2-(b). The
size of the extracted pore-network model is 3mmx3mmx>3mm. It consists of 5376 pores and

18770 tubes. The pore size distribution and tube size distribution are shown in Figure 3.



Figure 2. Pore-network model generation. (a) Cross-sectional X-ray image of particle packing
obtained at DOE/NETL using sandy soil sample recovered from Mallik 5L-38. The three-
dimensional size of the image is 4mmx4mmx4mm. (b) Extracted pore network model.
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Figure 3. Size distribution of pores and tubes of the pore network model extracted from the X-
ray image of Mallik sediment.
Planned work during next quarter

Using the pore-network model extracted from really sandy sediment under 10MPa confining
stress, the effect of hydrate saturation and hydrate pore habit on relative permeability curves and
water retention curve will be explored. The results of the research will be presented at the

meeting of American Geophysical Union (AGU Fall 2014).
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