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How Can New Technology Help Old Fields?
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Unique Location for Testing
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Reservolr Data

Formation Shannon Shales 2nd Wall Ck Tensleep
OOIP MMBO 144 25 57 4
OGIP BCF 1.4 2.2 45.1 .01
Area, acres 3800 8640 3590 320
Ave Poro. 18 % n/a 15 % 8 %
Ave Perm. 63 md n/a 100 md 80 md
Thickness ft. 65 35 30 50
Pressure PSI 25-70 25-250 25-250 2350
Cum. Oil 11.5 4.1 10.3 1.8
Recovery % 8 16 18 45
Cum. Gas A 9 45.1* (inj.) 0
Temp. °F 65 100 125 190
Oil Gravity 29-35 38-42 38 32




Application of Stirling Cycle Generators in Production Ops
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Alternatives & Selection Criteria

Figure 1 Relative Capex of Small Generators
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Stirling Cycle Engine



DC Buffer Concept

Pumping 24 VDC
Unit To 39

Inverter

Well
Casinghead

24VDC
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Generator
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Generator Package




Sucker Rod Application




Tensleep Formation Produced Water




Tensleep Production History
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e Minnekahta Limestone

Opeche

Fluvial channel

Eolian and shallow
marine sandstone

Shallow marine carbonate

Eolian Dunes,
Sabkha

Shallow marine carhonate

Eolian dunes

Shallow marine carbonate
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Basement Structure




Possible Geothermal Supply Well Locations

Precambrian

granitic basement

structure

17-WX-21
Madison and Tensleep
Possibly 35 MBWPD flowing

57-WX-3
Madison and Tensleep
Possibly 10 MBWPD flowing

TENSLEEP PRODUCING AREA

OTHER POSSIBLE TENSLEEP
SOURCE WELLS AND
DEEPENING CANDIDATES



RECHARGE PATHWAY
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NPR-3 Recharge System
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Projected Geothermal Potential




turbine
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Figure 7. Conceptual drawing of o 2 -_" generator
proposed OEC unit. i

Wabuska, NV — 700 kW, 219°F




Projected Performance — Demonstration Project

Total Field-wide Power Potential
1 MW can be extracted from 1.7 MBWPD at 200° F (SMU data)
For 130 MBWPD, power = 130/1.7 = 76 MW




Installation, June, 2008




Operation, September, 2008
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Geothermal — Direct Oil Pump

considered a reliable means of producing an oil well. *
Hot and Cold

Partner: Deluge, Inc. ol ] e e S




Testing and Application of Wind Energy in an Oillfield
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Wind Energy Program — Phases
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Solar Powered Shipping Pump
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