Well Completions

Elements of completions include:
* casing
* cement
» perforating and sand or gravel packs
» production equipment: tubing, packers
» surface flow control - wellhead or Christmas tree

e stimulation



CC: 20127800
KB: 22'

Wellbore Diagram =~
And History

Spud Date 06/30/04
WI: 100% NRI: 100%
11" 5000PSI X 9-5/8" SOW casing head

June 2004 - Well drilled

7/21/2004 - Perforate Pettet, breakdown w/ PPI tool
7/29/2004 - Acidize Pettet comp w/ 6000 gals 15% HCI
9/10/2004 - Relocate packer to 7287' to isolate Iwr perfs
11/20/2004 - Perf, breakdown, and acidize Transition zone

9 5/8", 36 Ib/ft, K-55,L.TC @ 932'. Cemented w/ 380 sks

223 jts. 2-3/8 4.7# L-80 8rd thg

Weatherford AS1-X @ 7,212

EOT @ 7,219.35'
Pettet Completion (7/2004)

Perf: 7239-45', 7250-54', 7268-70", 7288-90", 7298-302"
7315-19', 7324-30', 7337-40', 7372 -76'; 7395-97"
Perforate 4 SPF, top down 15% HCL

Breakdown and Acidize each interval.

Transition Zone (11/2004)

Perfs: 7456-52', 7472-80' w/ 4 SPF
Breakdown and acidize w/ 1400 gals 15% HCI
Commingle w/ Pettet

Travis Peak - Fluvial (12/2004)

Perf: 7705-12', 7669-82"; 7645-48"
CO, Frac w/ 47,000 # 20/40 resin coated

51/2",17&15.5# K-55 LTC@ 7,825' Cmt w/1070sxs

TD: 7,825' MD

Directions: At Buffalo, turn right onto FM 75 & go 1000 yards, turn left onto FM 164. Travel 18 miles on FM 164 to FM 3371, turn left onto 3371 & go
approx 8.1 miles to LCR 750. Turn left onto LCR 750 & go approx. 7 mile to location on the right.



Casing & Cement
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Cementing

Schematic of cement
placement

Courtesy of Allen & Roberts
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Openhole completion
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Perforating

PowerJet Omega deep penetrating shaped charges penetrate 20 % deeper
on average than conventional shaped charges.

Charge detonation Perf tunnel in test target

Courtesy of Schlumberger



Perforating

Shaped charge liners are manufactured in a press at the
Schlumberger Reservoir Completions Technology Center in
Rosharon, Texas, USA.

LS -

Courtesy of Schlumberger Courtesy of Halliburton



Techniques for perforating wells
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Gravel pack completion
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Surface
Flow
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Techni cal c hal
production performance

— How to acquire continuous,
realtime, insitu monitoring of
production, pressure data?

20 to 40 pay Intervals
over 3000 ft

— How to identify bypassed pay
Zones?

— How to stimulate multiple pay
Zones?
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Stimulation Introduction

« Hydraulic fracturing — increase the effective wellbore
radius by creating an increase in contact area between well
and reservoir.
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Simplified diagram of equipment for hydraulic fracturing
(Veatch, Jr., 1983)



Stimulation




Stimulation
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Techni cal csimaulbtiore n g e s
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Techni cal chall enges..st
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Techni cal chall enges

Operational Advancements Drive Improved Bakken /
Three Forks Well Performance & Economics

2006 Total Well Cost(¥ ~EUR®@  F&D Cost$/Boe
Rough Rider ..$3,500,000 110,000 Boe  $39.77/Boe
e WWFEFS—EE Pre-Swell Packers
e ‘
%22;’ ) ... 144,000 Boe $34.72/Boe
. '7 Frac Stages, 715'finterval Early Swell Packers
2R°°3 . 355000Boe  $15.49/Boe
- 12 Frac Stages, 400'finterval More Fracs/Smaller Frac Intervals
Ei:g‘ iggrg 500,000 Boe $15.63/Boe

ages; 475'linterval Long Lateral/More Frac Intervals

2009 - Present
Rough Rider

Ross

37,500,000 _ 500.000-700,000 Boe  $19-$13/Boe

aiages. 300'- 475'finterval Long Lateral/More Frac Intervals |

S———

(1) Utilizing current well cost estimates.
(2) BEXP internal estimate.
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