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External Perforating Gun & Isolation Valve @)

Firing the gun actuates a lower
Isolation valve.

Valve actuates when a
protective sleeve shifts.

— Compatible with cementing and
fracturing operations

RECENT IMPROVEMENT:;
Lower Isolation Valve Removed
when NEXT GUN Fires.

— Firing Module 3 Removes
Module 2 Isolation Valve.
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Control Line Firing Pressure




Typical Excape Module &




Zonal Isolation Device - Original

Hydraulic
Control
Line Sliding |
Sleeve

-

Allows upward flow for cleanup w/o removing

Flapper
Valve

Remotely actuated from the surface

7,500 to 14,000 psi differential rating

Removable w/ coll tubing or slickline




Disappearing Isolation Valve

Before Sleeve Flapper Valve Sleeve
Actuation Shifts Up Closes and Driven
After Zone Is Frac’'d Through
Perforating Isolation Valve

When NEXT
Zone Perforated

Eliminates coiled tubing for isolation valve removal

Successfully used in multiple wells
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Before Sleeve Flapper
Actuation Shifts Up Valve
After Closes

Perforating

Developed for and successfully used in Alaska

Sleeve
Immediately
Moves Down

Stops .060”
above Flapper




System Components

Perforating
Gun ons s

“Y” Block with
RA Marker

3 %2 Straight Vane
Eccentric
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Lower Gun
Guide Assembly
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Previous location for
control lines before
the Feed Through
Control Line System
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Pack-off in Place above hanger
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Control Line Termination at Tree Bonnet
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5.5” Casin
P g

PBR Crossover

/

Cana 1-15H Excape Completion
with 10 Modules (all with disappearing isolation valves)

3.5” Casing

A

17,267 ft. MD

13,177 ft. TVD

»

4,096 ft. lateral length
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Excape - Cana 1-15 H Well COMPLETION Phase Conventional - Cana 1-15H Well COMPLETION Phase
MAN DAY 205 man days MAN DAYS 321 man days
Man Hrs. 4,908 man hours Man Hrs. 7,692 man days
High Risk Man Days 8 man days High Risk Man Days 51 man days
High risk Man Hours 192 man hours High risk Man Hours 1,224 man hours
Man Hr. Reduction for Completion 2,784 man hours
Personnel Exposure Reduction 36%
High risk Man Hr. Reduction for Completion 1,032 man hours
High Risk Personnel Exposure Reduction 84%
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Some Lessons Learned
Woodford Shale Excape Well




Path Forward: Woodford Shale




Option 1

Option 2




Marathon

Total Industry

Horizontal

Modules Attempted to Install

Modules Actually Installed
Module Installation Success Statistics

501 modules

501 modules
100.0%

1001 modules

984 modules
98.3%

329 modules

312 modules
94.8%

Modules Attempted to Fire
Modules Successfully Fired

Firing Success Statistics

493 modules
491 modules
99.6%

946 modules
923 modules
97.6%

303 modules
290 modules
95.7%

Successful Well Installation Count

44 wells

96 wells

32 wells

Review Date 10/4/2008
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