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Wamsutter Major Projects Well Schematic
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-IntelliPipe and wired BHA components
-AutoTrak, StarTrak, LithoTrak, Azimuthal and GR, Resistivity, PWD and Co-pilot will
be run from surface casing to TD.
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Results from Field Trail #1

First horizontal well drilled in North America using AutoTrak / LithoTrak and
CoPilot with IntelliServ™ Network.

Drilled 3000ft of horizontal hole with successful broad band data transfer over
IntelliServ Network.

Network uptime 85% (downtime mainly because of surface cabling problems).

+ Real-time transfer of “memory quality” image and caliper data
« 10 second update rates on:

- PWD

— Co-pilot (12 downhole dynamics measurements)

— AutoTrak data (near bit inclination etc.)
« Successful down linking to Autotrak

+ Real-time transfer of broad-band data stream via WITSML back to BP
network.
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Results from Field Trail #2

Well is currently being drilled.

» Drilled 5000ft of vertical section in 2 days (150 — 200 ft/hr) with 100% uptime
« Some intermittent signal loss toward end of the run

* Acquired first StarTrak (high resolution LWD resistivity image) via IntelliPipe.

*  Network uptime xx%

« 2 second update rates on:
- PWD
— Co-pilot (12 downhole dynamics measurements)

— AutoTrak data (near bit inclination etc.)

- Satellite Link of real-time data back to BP office and being used in several
applications.
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1st Field Trial Results - Issues

* Rig and top drive alignment caused mis-stabing early on. This caused
damage to some connections which needed to be replaced.

- Early data swivel had top be replaced/re-designed due to contact with the
top drive.

» Surface cabling was damaged a couple of times. Needs to be firmly secured
or go to wireless option.

* Some minor network “grey-outs”

*  Overall 85% uptime.

+  Seamless switch to Mud Pulse when wired pipe network down.
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Obijectives of the Trial

« IntelliPipe had already been “proved” on 7 Oklahoma wells in 05/06

* Objective is to test the IntelliPipe/BHI system with a “sophisticated” BHA

* Objective is to test “IntelliPipe enabled Applications” — i.e. what can
IntelliPipe do for you?
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IntelliPipe Enabled Applications
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Real-time wellbore stability monitoring/diagnosis using high resolution image
logs and caliper data (including time lapse imaging).

High Resolution PWD data for wellbore pressure management (possible
future managed pressure drilling)

Wellbore placement/geosteering using high resolution images (can see
sedimentary features while drilling)

Better wellbore quality/placement using 2 way linking to RSS

Maximizing Drilling Efficiency using downhole high frequency drilling
dynamics (WOB, TQ, RPM etc..)

Improving downhole tool reliability — minimizing shocks and monitoring
diagnostics, MWD back-up.



Field Trial Results

Image Logs
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Field Trial Results

*  Co-pilot — Real-time Drilling Mechanics Data
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Stick-Slip at end of run 4 — Onset of Stick-slip
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Ream at the start of run 5 — Lateral vibration
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Field Trial Results

* Auto-Trak Rotary Steerable Tool
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Survey Times

*Reduction in Survey Time on Wamsutter Well

Survey Time (Mins) Per Connection

With Mudpulse: With IntelliServ:
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WITSML Data back to BP office

« Display of all data in “ACE”

« All depth based and time based data displayed in Rig-link from any internet
connection

« WITSML data fed into:
- Visualization (Landmark’s Decision Space)
- Wellbore Stability Modeling — 3D Go-Cad model

- Intellifield’s “Discovery Wells”

- Landmark EDM applications (WellPlan — Torque and Drag, Hydraulics)
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