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Alaska’s abundant heavy oil resources
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Figure sources: BPXA and Paskvan et. al. (2016)
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Why is heavy oil important?

* Strategic importance to the State of
Alaska and the Nation

* Technology development “in Alaska
for Alaska”

& * Resource too large to ignore, and
within established and permitted
infrastructure

* Prudhoe Bay type diluent crude still
available for heavy oil transport
through TAPS. May be Willo
the future?

Figure source: Alyeska Pipeline Service Company



Why is it dlfflcult to produce heavy oils?

*Close proximity to the
continuous permafrost

*Thermal methods
inapplicable

*Low reservoir pressure

*Gas and/or water (1 cP)
injection is inefficie
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Sweep efficiency — a key factor

Water
flood:
M=10

Polymer
flood:
M~1

Polymer
flood:
M~0.25

Polymer, p,/p,= 10;

Polymer, p,/u,= 40
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Other heavy 0|I recovery concerns

Polymer
injection

Polymer retention
increases polymer needed
and reduces permeability

”n

Deleterious components called “asphaltenes
may precipitate on contact with solvent

SS u ““ Fracture width: 0.37 mm (14 d-ft), from Dr Wang
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EOR benefit

Cum IOR = 832 mbbl; Polymer utilization = 1.7 |b/bbl
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Forecast and economic analysis
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Workforce development

First place winner in the Western North America Region (April 2022) AND

Internationally (October 2022)

The Society of Petroleum Engineers certifies that

Gody Keith

Presented as one of the contestants in the Master's Division of the
2022 Western Regional Virtual Student Paper Contest
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Kamel Ben-Naceur Mark Rubin
2022 SPE President SPE CEOQ and Executive Director




Targeting Ugnu — Polymer Alternating Solvent

Several orders of magnitude viscosity contrast
and injectivity constraints!
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Polymer
flood?
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Project management
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Phased
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Effect of solvent (CO,) on Ugnu oil

viscosity, i (cP)
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Ugnu oil recovery —
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Initial conditions

CO, solvent -> Low Salinity Water and/or CO, solvent ->
Polymer injection Alternating Cycles

* Two different modes of CO,
e, %}w “soaking” followed by low
o ] salinity water

Hean .“*”f;ﬂ[% i %—Dﬁ * Evaluate oil viscosity

¥ reduction/swelling
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Ugnu oil recovery: CO, — low salinity water
alternating cycles
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Upcoming plans

* Continue working on all Phase | tasks so that enough data is
generated for initial reservoir simulation — decision point

* A two-day forum/conference of academics (US and Canada),
industry and SNF (polymer manufacturer) on heavy oil EOR at
UAF after the SPE Western Regional Meeting to:

—Discuss our currently ongoing projects and raise ideas on how to
extend our current work

—Visit our labs to know our capacity and capability
—Discuss future potential collaborations in heavy oil EOR
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