TECHNOLOGY UPDATE

Interval-Control Valve Meets Deepwater, HP/HT Needs

As operators push into new, more
demanding environments in the search
for hydrocarbons, technology providers
have stepped up efforts to design down-
hole equipment to meet the challenges.
Nowhere is this scenario more evident
than in deepwater settings at depths
beyond 7,500 ft, where pressures and
temperatures can be extremely high
and often render completion equip-
ment ineffective.

A durable interval-control valve
(ICV), designed especially for deepwa-
ter and high-pressure/high-temperature
(HP/HT) conditions, has been devel-
oped recently by WellDynamics (a
Halliburton company) as a key addi-
tion to the companys suite of intelli-
gent-completion technologies. A core
component of an intelligent-completion
system, an ICV enables the control of
well inflow or injection downhole, at
the reservoir, without physical interven-

tion. Operators, by this means, are able
to optimize production and improve
recovery (Fig. 1).

The inaugural installation of the valve,
called the HS-ICV, was recently in prog-
ress at the StatoilHydro Snorre B com-
plex and slated for completion while JPT
was at the press. Additional installations
are planned at the operators Goya and
Tyrihans assets. StatoilHydro has been
closely involved in the design and quali-
fication of the new ICV.

A 15,000-psi version of this ICV,
designed specifically to meet HP/HT
needs in the Gulf of Mexico, is now
being developed for a major operator.
Currently, valve development is in the
prototype stage, with qualification test-
ing slated to conclude by mid-2009.

ICV Design and Operation
The ICV technology was developed
with three goals in mind.

Fig. 1—A newly developed ICV, designed for deepwater and HP/HT con-
ditions, enables advanced reservoir management by means of the tool’s
discrete-positioning choke trim and optional position sensors.
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¢ Reliable performance in HP/HT con-
ditions, encompassing temperatures up
to 330°F and pressures up to 15,000 psi

e Compatibility with existing down-
hole-control and incremental-position-
ing systems

e Enablement of closed-loop reservoir
optimization

The ICV is actuated hydraulically
and operated remotely from the surface
by means of downhole-control-system
technology. The valve design incorpo-
rates optional position sensors that, in
conjunction with permanent monitor-
ing systems, provide real-time feedback
on the valve position.

The ICV also has been designed opti-
mally to allow bypass of multiple hydrau-
lic- or electric-control lines, without com-
promising the valve rating, and thus
enables smooth, reliable ICV installa-
tion in complex, multizone applications
where there are multiple control lines.

Metal-to-Metal Sealing

A key design feature of the ICV is a pro-
prietary, debris-tolerant, metal-to-metal
seal, which enables the valve to unload
at differential pressures of up to 5,000
psi. The sealing system enables life-of-
well performance in the most demand-
ing environments and features a sec-
ondary thermoplastic wiper/seal, which
eliminates the potential for seal damage
caused by downhole debris. The sealing
arrangement has been rigorously tested
and qualified at low and high (15,000-
psi) static pressure differentials, provid-
ing the basis for developing future, high-
pressure versions of the valve.

The ICV features a pressure-balanced
valve mandrel that eliminates the need for
a closing-latch mechanism and thereby
enables significant tool-length reduction,
compared with previous designs. The
valve mandrel design also incorporates a
shift profile that enables the sleeve to be
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Extend Reservoir Productivity

Wellbore Construction

RAM™ Multilateral Completions for Extended-Reach Wells

Getting liners to bottom in extended-reach multilateral wells can be a problem. The
RAMT™ Rotating Self-Aligning Multilateral System is the solution. The RAM system

allows continuous rotation of lateral liners to bottom, even in wells with step-out ratios
greater than 5:1. And, it delivers reliable Level 3 and 5 multilateral junctions with

selective flow control and access to all laterals.

Already, the RAM system has helped increase total oil recovery from viscous reservoirs
on Alaska’s North Slope. To see how it can make extended-reach multilaterals and
their related benefits possible for you, contact us today.

www.multilateralwells.com
multilateral.wells@bakeroiltools.com

AL
BAKER __ Baker Oil Tools
HUGHES

THE Completion and Intervention Company

For more information visit our website www.bakerhughes.com

© 2008 Baker Hughes Inc. All rights reserved. 08-14779



TECHNOLOGY UPDATE

Fig. 2—A cross-section view of the

Top sub

tl Inner carbide carrier

Position sensor

Al Flow trim

{1 Metal-to-metal seal

1 Bottom sub

new ICV is shown.

EAGE

shifted mechanically, should the flow of
hydraulic power be compromised.

The hydraulic chamber of the ICV
houses premium, thermoplastic seals,
designed to operate under high actuation
pressures and over a wide temperature
range (40-330°F). These seals have supe-
rior chemical compatibility and high-
temperature performance capability. The
seal design provides seal redundancy and
sealing integrity, thereby minimizing the
possibility of catastrophic failure.

Shrouded Configuration

A shrouded configuration of the ICV is
available, primarily for dual-zone, stacked
gravel-pack applications. The shroud can
be equipped with a shrink-fit carbide
insert that prevents erosion damage in
injection applications. In nonshrouded
injections, the valve can be fitted with
a carbide-lined deflector to divert fluid
flow from the walls of the casing. In
both applications, the ICV assembly is
designed so that the flow area around
the valve is maximized and equal to or
greater than the tubing flow area.

EAGE Workshop

Workshop format

The workshop will be a limited attendance workshop, which will provide an opportunity
for the informal interchange of technical information and ideas.

Short presentations will be made by invited Discussion Leaders to introduce the selected
topics, followed by interactive discussions so that all participants can share their experiences.

Register now!

Choking Applications
The ICV is suitable for both on/off inter-
vention avoidance and more versatile
choking applications. For the choking
application, the ICV is fitted with a multi-
position flow trim that can be customized
to ensure that the degree of control match-
€s reservoir-management requirements.
Optional dual onboard position sen-
sors track the movement of the flow
trim. These position sensors provide real-
time feedback to confirm the fulfillment
of remotely actuated valve commands.
In combination with a surface-position-
ing downhole-control system, the ICV
choke trim can be positioned quickly
and accurately without the need for
complex downhole hardware (Fig. 2).
The combination of the ICV with
permanent downhole-gauge technology
enables operators to measure downhole
conditions, adjust well inflow or injec-
tion, and optimize reservoir performance
through a closed-loop system in highly
demanding oilfield environments. JPT

Information provided by WellDynamics.

Midstream R&D Challenges for
Hydrocarbon Production

1-4 February 2009 - Abu Dhabi, UAE

The goal of this EAGE workshop is to bring together key experts from oil companies,
contractors and research institutions to share and discuss experiences in the implementation
of Oil & Gas Production in the different companies. One of the objectives is to make sure that
we can all learn from each other and then discuss the challenges we all face, defining the
Midstream R&D Challenges for Hydrocarbon Production.

This workshop will explore innovations, R&D tasks and serve as a forum for discussing
the challenges related to:

* Well Productivity & Injectivity

Crude Oil Separation

Acid & Sour Gases

Water Management

Integrated Surface & Subsurface Modelling
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How Do You Know
Your Packer Is Set?

TAM's SlikPak® Plus Retrievable Packer/Bridge Plug System \
uses a setting tool that is computer programmed to ensure the packer !
is properly set. The battery-operated SlikPak Plus System’s pressure

and temperature sensors monitor and record the inflation and setting

processes, and provide a data file of well pressure and downhole

temperature conditions.

Run on slickline or e-line allows for more exact packer placement; it is
ideal for thru-tubing gravel pack, water shut off, plug back and scab
liner operations. The system delivers faster, cost-effective deployment
with a smaller footprint than coiled tubing-conveyed systems.

To learn how the SlikPak Plus can give you improved control of your
packer deployment, contact your TAM representative.
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