


SUCCESS STORY

AutoLatch™ Enables Successful
Perforation in Producing HPHT Wells

A client asked Halliburton to perforate
12 wells in a hostile HPHT environment —
without killing the wells. Temperature
and pressure exceeded 400 degrees F
and 16,000 psi at 5,500 meters.

Our unique Autolatch connector system
enabled multiple guns to be injected
through the BOP using coiled tubing
under live well conditions with full
control. We created a string long enough
to perforate entire intervals in a single
run without killing each well, and

risking damage to the formation or

loss of production.

Engineered for High Pressure
and Low Debris

Conventional scallops (A) use a short
radius. Our new design (B) uses a larger
radius at the bottom of the scallop. This
minimizes the scallop hole thus improving
debris retention. It also enables the gun

to withstand higher pressures.
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ISSUE: PERFORATING FLEXIBILITY

Now, Drilling and Completion Engineers Have

More Flexibility in Perforating Than Ever Before

Until now, using pressure triggers in

high-pressures wells had serious limitations.

Performance Under Pressure
Halliburton’s new electronic firing head reduces actuating
pressures while increasing performance and reliability.

The Dilemma of High Pressure Wells

Traditional pressure firing heads operating near the
limit of their performance envelopes created a dilemma
during completion:

+ Increasing actuation pressure risked harming downhole
equipment

+ Reducing actuation pressure interfered with additional
downhole tools and processes.

Actuated by Unique Sequence of Events
To solve this dilemma, Halliburton developed a new
TCP electronic firing head for high-pressure conditions.
A special pressure transducer senses a sequence of
pressure cycles to activate the firing head. This effectively
lowers the pressure activation window.

Once a series of programmable conditions are met
(a unique, user-defined number of cycles of different
durations at different intervals at different pressures), the
gun will fire instantly or after a pre-programmed delay.

Another Alternative: Intelligent Firing System

For wireline perforation in wells up to 20,000 psi, the
Halliburton Intelligent Firing System offers similar
advantages on wireline. Unlike a conventional electrical/
mechanical pressure switch, the digitally-operated remote
does not depend on mechanical action to enable firing.
Thus, the risk of misfires is greatly reduced while
performance and reliability are increased.

The Intelligent Firing System’s controller houses a
three-axis accelerometer that identifies its position in
the well. Engineers at the surface communicate with the
system downhole. Real time monitoring and triggering
ensure shots at accurate depths.

Multi-shoot Capable
The Intelligent Firing System can fire up to 32 guns in a
single run. It can even fire them individually at different
depths making this the ideal system for selective perforating
or for setting plugs and then perforating with multiple guns
in a single run. Guns can even be skipped over if necessary.
Built in detection mechanisms help reduce costly trips
to verify performance.

{ RF Safe
Because our electronic firing head
incorporates our RED™ Detonator,
it is RF safe. Rig communications
and operations can continue
without interruption during
perforating, reducing NPT

HAL30145

without reducing safety.
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ACTUATED BY UNIQUE, USER-DEFINED
SEQUENCE OF EVENTS

The sequence can combine a unique number
of cycles of different pressures at different

intervals with different durations.

Only after all programmable conditions are
met will Halliburton's electronic firing head
trigger the gun.
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ISSUE: DELIVERING THE WELL

Halliburton Delivers Unmatched
Perforating Capabilities

Halliburton offers a wide variety of industry-leading perforating technologies like
those shown in this brochure. But the way we deliver our service truly sets us apart.

We fully integrate our services and those from other parts of Halliburton
SERVICE INTEGRATION ADVANTAGE ‘ yineg P

to enhance efficiency, accuracy and results while reducing NPT and risk.
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The Attitude Advantage
We go to great lengths to collaborate with clients.

HALLIBURTON

For instance:

+ Our unique AutoLatch™ connector system (see page 7) Operational Excellence
was developed in weeks in collaboration with a client Operational excellence has always been a hallmark of
to respond to a specific need. If we don’t have a Halliburton. That's why our market share is increasing.
solution that meets your needs, we’ll develop one. That's why few companies in the world work on as

many wells as we do. And most important, that's why

* We manufacture and test our own charges to ensure i ; ! .
clients give us such high ratings for:

their reliability and repeatability.

+ Our innovative Flow Lab allows accurate simulation * Lack of delays due to tool performance
of downhole events under pressure at the surface to o Lack of delays due to operator error
help ensure your results. .

e Reduction of NPT

Raising the Bar e Problem resolution.

Our new MaxForce charges, electronic firing head )
When we do encounter problems, resolution can

and high-pressure gun are just three examples of our .
§hp & ) p usually be measured in minutes, not hours or days.

commitment to continuous innovation and quality
improvement. Each year, we introduce new tools and Give us a chance to show you how quickly we can
techniques that raise the bar for the industry while resolve your reservoir issues.

raiSing - prOdUCtion. _
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FLOW LAB SIMULATES
DOWNHOLE CONDITIONS

The unique Halliburton Perforation Flow Laboratory simulates actual
well conditions and pressures to address deficiencies in surface
tests. The lab provides insight into physical phenomena occurring

in the reservoir during complicated perforating and multi-phase
flow events.

This provides operators with information needed to design perforation
systems and solutions that optimize a well’s production.

The lab includes a pressure chamber, a wellbore section mounted
against one face of the core, and a flow loop. The flow loop applies
pore and wellbore pressure to core samples. After detonation,
flow loop pressures can be changed to induce flow from or into
the perforation.

The laboratory can quantify the impact of different perforation

design variables on well productivity and completion efficiency.
These variables include conveyance (tubing vs. wireline); charge size
and type; under- vs. overbalanced; fluid type and skin source. When
linked with reservoir characterization analysis, the perforating system
and well-completion design can be tailored for specific reservoirs.
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BAROID FLUIDS

CEMENTING

COMPLETION TOOLS

SOFTWARE & ASSET SOLUTIONS
PRODUCTION ENHANCEMENT
DRILL BITS

SPERRY DRILLING

TESTING & SUBSEA

} WIRELINE & PERFORATING

FOR MORE INFORMATION:
Contact your Halliburton sales representative
or visit halliburton.com.
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