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LOOK AT OPTIMIZING WELLBORE PLACEMENT

WITH NEW EYES.

Sometimes the clearest way to introduce

and explain the implications of a breakthrough
technology such as INTEQ’s AziTrak™ Deep
Azimuthal Resistivity system is through
analogies. Hop in the car. You're about to go

for a drive.

How not to drive a car in the dark.

You are driving on a very narrow road that is
dipping, climbing, twisting and turning in
front of you. You need to get to your destination
as quickly as possible, so you can't afford

to slow down or stop for directions. Oh, and it’s
late at night and very dark and you don’t have
any headlights. You can’t see more than a few
feet in any direction and you definitely can’t

see the changes in the road ahead of you until
you're right upon them. Sounds like a recipe

for disaster, doesn’t it?

How not to drill a well in the dark.

Now imagine you are drilling offshore at a depth
0f 10,870 ft (3,313 m) along and through a
sand/shale boundary into a thin oil column.
Once again, you need to get to your destination
as quickly as possible, since the rig alone is
costing upwards of half a million dollars a day
to operate. But, if you were to stray off the

desired path, it could cost even more in lost

productivity. And, just like in the car, you can
only “see” the formation images a few inches

in any direction. Even when using conventional
sensors, including those that claim to be
“forward looking,” it’s nearly impossible

to determine if the bed boundary you are
approaching is above you or below you.

Another recipe for disaster? Not any longer.

AziTrak Deep Azimuthal Resistivity.
Now, with the introduction of the AziTrak
Deep Azimuthal Resistivity service, INTEQ

is completely changing the process, visibility
and precision of reservoir navigation, bringing
you a 360° view of the downhole environment
and giving you the capability to detect,
measure and visualize—in other words,
see—Dbed boundaries and oil-water contact
zones hours before they can be “seen” with

conventional sensors.

That’s an unparalleled, far-reaching depth

of investigation and the source of directional
data and real-time formation imaging that
enables real-time navigation and field
evaluation decisions. INTEQ Reservoir
Navigation with AziTrak is like a GPS system

for subsurface navigation.

> To learn more about the AziTrak service—including third-party papers and detailed case studies—uvisit
www.AnswersWhileDrilling.com, contact INTEQ at 713.625.4200 or e-mail AziTrakAnswers@INTEQ.com
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RESERVOIR NAVIGATION WITH AZITRAK DEEP

AZIMUTHAL RESISTIVITY.

Until recently, operators were limited

in the types of real-time resistivity
measurements they could use for reservoir
navigation. Deep-reading, omni-directional
measurements provided information about
approaching contacts, but did not tie the

approaching boundary to a specific azimuth.

In contrast, high-resolution resistivity
images provided a 360° view of the wellbore
in excellent detail, but only had a depth of
investigation of a few inches. As a result,

the value of this data in reservoir navigation

applications was typically limited.

With INTEQ’s new AziTrak Deep
Azimuthal Resistivity service, reservoir
navigation and geosteering decisions
just got easier, more precise and a lot

more confident.

The answers are clear.

Our AziTrak azimuthal propagation
resistivity sub integrates measurement while
drilling (MWD) and logging while drilling
(LWD) capabilities into one tool, using
extended-range signal propagation and
detection for precise, reliable navigation
data. Operators know their location, can

see their target and steer right to it.

Despite claims, there still is no such

thing as “forward-looking” drilling.

What reservoir navigation with INTEQ’s
AziTrak Deep Azimuthal Resistivity service

provides is forward-looking knowledge.
With deep-reading azimuthal images, one
can calculate the distance and angle of the
deviation several hours sooner than with
conventional technology—offering the

ultimate in well plan flexibility.

Navigating with

Answers While Drilling.

Reservoir navigation—the matching of
geological and resistivity models to drill
along and through bed boundaries to
precisely place wells—has never been more
efficient and accurate than with INTEQ’s
experienced well planners, reservoir
navigation supervisors and directional
drillers coupled with best-in-class
technology. Technology such as the
powerful, AutoTrak™ closed-loop rotary
steerable systems and near-bit advanced
MWD and LWD systems are what make
real-time geosteering and precise reservoir

navigation possible.

With the addition of our AziTrak Deep
Azimuthal Resistivity technology, this
integrated Answers While Drilling service is
more efficient and precise than ever before.
The AziTrak sub is virtually a GPS system
for reservoir navigation with a clarity

that allows operators to visualize their
location, the formation structure and the
navigational heading—all in real time,

for immediate answers and immediate

decision-making.

> Learn more about Answers While Drilling capabilities at

www.AnswersWhileDrilling.com



THE GPS SYSTEM FOR THE SUBSURFACE ENVIRONMENT.

Two key technologies give AziTrak the depth of
investigation, the precision of directional and reservoir
navigation data, and the visual imagery of approaching
beds, boundaries and pay zones. The first is the ring
of multiple coil sensors, arranged perpendicularly and
axially around the tool to offer a combined 360° view.
The second is INTEQ’s proprietary ferrite antennas.
These induce a powerful electromagnetic signal that
measures deep into the formation. Measuring the
magnitude and amplitude of the resistivity signal
determines the bed direction, azimuth and images

for navigation.

The dashboard.

INTEQ’s surface system captures data from all of

the downhole MWD/LWD subs via mud-pulse or
wired-pipe telemetry to immediately display navigational
data and memory-quality images for on-the-spot

analysis—delivering valuable Answers While Drilling.

Reservoir navigation imaging.

Data measurements and logs are key to correlating the
wellbore to the predictive geological and resistivity
model of the reservoir. They become the map and GPS

for targeting the reservoir.

Operators can see the image they've been looking for and
zero in on the goal. At the surface, INTEQ’s Reservoir

Navigation experts immediately review navigational data

and downhole AziTrak images for on-the-spot analysis

and timely directional drilling decisions.

If an approaching bed is up or down, left or right, the
azimuthal image reveals it. If an operator wants to zero in
on the roof of a reservoir to place their well with the pre-
cision that ensures maximum production, they not only

see the target; they can drive straight to it.

INTEQ Reservoir Navigation with AziTrak:

A visionary service.

To achieve new levels of reservoir navigation excellence,

INTEQ delivers best-in-class service employing advanced

technology that incorporates:

* Deep-reading azimuthal sectors from sensors that
are aligned axially and perpendicular to the wellbore
for 360° of peripheral vision

* Unique ferrite antennas that boost the field of vision
to spot distant bed boundaries hundreds of feet earlier
than with conventional LWD technology—in real time

e Signal magnitude measurements for real-time
reservoir navigation

* Resistivity imaging logs that transform previous

estimations in geosteering to near-absolute precision.

INTEQ’s Reservoir Navigation with AziTrak is the
source of unprecedented visibility, reliability and speed
for navigating and understanding a reservoir—and

maximizing your ultimate hydrocarbon recovery.

> To learn more about the AziTrak service—including third-party papers and detailed case studies—uvisit
www.Answers\WhileDrilling.com, contact INTEQ at 713.625.4200 or e-mail AziTrakAnswers@INTEQ.com



INTEQ's Reservoir Navigation
experts employ a fully integrated
forward LWD response modeling
package, featuring proprietary
algorithms for all INTEQ's LWD
tools, with interactive links to the
operator’s 3D earth model—
facilitating fast, interactive updates.
AziTrak data and other while-drilling
downhole images can be shared
between field- and office-based
experts to streamline real-time
collaboration on critical issues
including dip-picking and distance-
to-bed-boundary analysis for
optimized wellbore placement.
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INTEQ ANSWERS WHILE DRILLINGM

INTEQ, a division of Baker Hughes, is the energy industry’s premier choice for oil field and directional drilling expertise and services. INTEQ
has applied that expertise to develop the innovative, automated directional drilling and real-time formation evaluation services that serve
as the basis of INTEQ's Answers While Drilling™ services. Offering new solutions at the farthest reaches of drilling depth, complexity and
range, Answers While Drilling integrates advanced drilling and evaluation services, designed to deliver real-time answers from accurate
and reliable while-drilling information. These answers allow operators, geoscientists and drilling personnel to make informed drilling
decisions on the spot, leading to fast and accurate well placement, enhanced drilling efficiency and maximum recovery.



