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Fig. 1—The Schlumberger PowerDrive X5 RSS is a fully rotating system
that drills a very smooth borehole at high ROP.

Rotary Steerables—The advantage
of rotary-steerable systems (RSSs) is in
the name—they rotate to the targets.
Eliminating the sliding mode required for
directional drilling with the use of mud
motors increases the rate of penetration
(ROP), and the borehole trajectory and
quality are optimized. In the PowerDrive
family of RSSs from Schlumberger, all
components rotate at or faster than the
drillstring rate. Better-quality holes are
drilled because full rotation facilitates
borehole cleaning and results in smoother
wellbores. In turn, casing can be run and
cemented more efficiently. Continuous
drillstring rotation also ensures reduced
sticking risk and reduces axial friction,
which helps in drilling long lateral sec-
tions. These systems are available from
37/8- to 26-in. tool sizes. The workhorse
member of the family is the PowerDrive
X5 system (Fig. 1). Designed and engi-
neered to drill from the casing shoe to
total depth (or to the next casing point)
in a single trip at maximum ROPs, the
system has recorded up to 15% improve-
ment in efficiency from the increased
productive on-bottom time. Downlink
technology enables steering commands
to be executed in minimal time, and the
system includes the automatic hold-the-
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line capability, enabling it to self-correct
any deviations from plan.

For additional information, visit

www.slb.com/powerdrive.

High-ROP Technology—The cones on
Hughes Christensen’s FastMax tricone
steel-tooth bits (Fig. 2) have nine rows
of teeth instead of seven, and all the
inner rows have pyramid-shaped teeth
with the company’s Endura II hardfac-
ing. These pyramid-shaped teeth enable a
higher contact load with longer wear life
and reduced balling tendencies for faster
drilling. An antitracking row breaks up
the large rock ribs that form under a
conventional steel-tooth cutting struc-
ture. The two additional rows of teeth
increase drilling efficiency and durabil-
ity without loss of ROP. The weight on
bit is distributed more evenly, resulting
in less tracking and off-center running.
With greater distance between all rows,
cuttings flow out more efficiently for
reduced bit balling and higher ROP. Bar
trimmers maximize the gauge-holding
ability, and welded pads between the heel
teeth instead of tungsten carbide inserts
prevent cuttings from wearing into the
cone steel. The recessed groove filled
with hardfacing on the cone reduces

Fig. 2—Hughes Christensen’s high-
ROP FastMax Tricone bit.

cone-shell erosion, providing improved
seal protection and longer bearing life.
Shirttail and leg hardfacing protects criti-
cal side areas from potential damage by
hole-to-wall contact. Strategic applica-
tion of this highly wear-resistant material
increases bit life and reliability, especially
in directional applications.

For additional information, visit

www.bakerhughes.com/fastmax.

Stimulation Without Fresh Water—
Halliburton has developed complemen-
tary fracture-stimulation technologies
to help reduce production cost by the
use of fresh water in oilfield operations.
The MonoProp proppant is a high-
performance polymer alloy with a spe-
cific gravity of approximately 1.08. The
low-density material enables improved
proppant placement, and it is deform-
able to maintain an open conductive
fracture for production. The proppant’s
low density makes it easy to place
with low-viscosity fluids while provid-
ing uniform distribution. The proppant
is compatible with nitrogen and all
water-based fluids but is not compatible
with acid. OmegaFrac fluid is a propri-
etary biopolymer-based linear-fractur-
ing-fluid system that is an alternative to
surfactant-gel technology for fracturing
low-permeability medium-temperature
formations. The fluid system provides
proppant transport and retained con-
ductivity of the proppant pack, often
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Fig. 3—Side and oblique views
of an API test cell show prop-
pant distribution achievable with
Halliburton’s MonoProp proppant.

greater than 80%. The linear biopoly-
mer system breaks controllably and
cleans up effectively. It does not require
potable water for mixing, and there is
no requirement for crosslinker. The
low pipe friction is favorable for pump-
ing down tubing or coiled tubing for
multistage pinpoint stimulations. It can
be used at formation temperatures of
150 to 250°F and with permeability
less than 10 md. The proppant, carried
optimally with the proprietary fluid,
achieves a partial monolayer of deform-
able polymer-alloy particles to main-
tain adequate fracture width without
creating flow impediments (Fig. 3).
This method allows unrestricted fluid
flow of hydrocarbon from the forma-
tion through the fracture to the well-
bore. The Mimic proppant-transport
measurement device directly measures
the ability of a fluid to transport prop-
pant. The fluid being tested contains
proppant, and the device measures both
viscous and elastic properties. The pro-
prietary fluid can be mixed either into
tanks or on the fly by use of the ADP
advanced dry-polymer blender. In typi-
cal water temperatures, 80% hydration
can be achieved in less than 5 minutes.
For additional information, email
stimulation@halliburton.com.

Formation-Logging Tools—Oilfield
Technology, a GE Energy company
incorporating Sondex, is showcasing its
Ultrawire Formation Logging Tools (U-
FLT). The openhole system provides
state-of-the-art industry-accepted for-
mation-evaluation measurements in an
integrated suite. The system integrates
high-end sensors into turnkey systems.
The system consists of induction-array,
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lithology-density (Fig.4),compensated-
neutron, multiarray-sonic, and gamma
ray tools. The tools provide definitive
data concerning formation porosity,
resistivity, and gas presence. They also
enable enhanced water-saturation and
lithology calculations. The basic tool
enables operators to comprehend well
parameters and plan the next develop-
ment stage. Simultaneous sonic modes
enable single-pass data collection. The
tools can be switched between surface-

readout and memory-recording modes.
The induction tool provides resistiv-
ity information at radial distances of
10, 20, 30, 60, and 90 in. and depth
resolutions of 2 or 4 ft. The multiarray-
sonic tool provides quality broadband
measurements of both hard- and soft-
rock environments. The tool provides
online compressional measurements
and full-wave analysis to determine
formation-travel times. The lithology-
density tool provides measurements
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Fig. 4—The Oilfield Technology, Sondex, lithology-density tool.

of the bulk density and photoelectric
effect. The compensated-neutron tool
can be used to determine formation
porosity and highlights the presence
of gas. Multiarray-sonic software is an
interactive application that uses guided
semblance and/or instantaneous fre-

quency/slowness  signal-processing
technology to deliver high-accuracy
acoustic velocities. The digital record-
ing system is a PC-based data-acquisi-
tion system. This rack-based system
incorporates a surface-interface panel
that communicates and routes power

to the downhole telemetry controller.
A switching panel allows the operator
to select a monocable or a multicable
wireline. It also provides the ability to
include a shooting panel and any third-
party equipment that may not require
the digital recording system, but does

require connection to the wireline.
For additional information, email
lcoutts@ge.com.

Maximum-Reservoir-Contact Mon-
itoring—Sensornet installed a fiber-
optic distributed-temperature-sensor
(DTS) monitoring system in a maxi-
mum-reservoir-contact well in the
Middle East. Use of the DTS system in
the complex well type allows continu-
ous monitoring of the flow contribu-
tion from two sidetrack laterals and
from the main bore in the multlat-
eral well. Some 14,500 ft of SureSight
cable was installed in the well passing
through three permanent production
packers and three inflow-control valves
(ICVs). Three field-testable fiber-optic
splice assemblies were installed with
no degrading effects on measurement

Revolutionizing Design in Coiled Tubing Equipment

Stewart & Stevenson, the oilfield service industry’s
incomparable supplier of rugged, reliable, user-friendly
coiled tubing systems, has been revolutionizing coiled tubing
equipment design since 1989. At the heart of our coiled tubing
system is Stewart & Stevenson’s pioneering, patented M Series
injector head, which provides the highest pull-to-weight ratio
in the industry. Our new D Series injector heads, designed
around the applications of logging, drilling and fracturing with
coiled tubing, feature an advanced “floating” traction system,
automatic tensioning, superior slow speed control and the
capability to handle up to 4.5-inch coiled tubing.

Available on truck, trailer or skid, Stewart & Stevenson’s versatile
coiled tubing units provide excellent performance in many types
of applications:

« Workover - Jetting/Lifting « FracThrough Coil - Drilling
« Cleanouts Acid Spotting - Fishing Stewart & Stevenson i
With our industry standard coiled tubing systems comes more 1000 Louisiana, Suite 4950 STEWRRTE

than 100 years of Stewart & Stevenson business and service
excellence.

Houston, Texas 77002

713-751-2633 Building For The Next Century
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Or do you use QUE$TOR™ from IHS?

QUE$TOR™ is a scoping and Pre-FEED project estimation tool — providing detailed
regional cost data and a framework for repeatable cost estimation both onshore
and offshore worldwide.

QUES$TOR™ saves our customers hundreds of man-hours each year, ensuring better,
more accurate and faster decisions.

How do you manage without it?

For more information please contact:
The Source for Critical Information and Insight Email sales_questor@ihs.com
Phone +44 (0) 1666 501 226
Web www.ihs.com/energy
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performance. The DTS system allowed
individual testing of the ICVs, confirm-
ing the correct sequence of operation
as well as circulation and isolation. The
system was monitored continuously
during installation, allowing testing and
confirmation of completion accessories
during all phases of the installation.
During well cleanup, fluid displace-
ment was monitored easily, reducing
rig standby time while providing a high
degree of confidence in the downhole
conditions before moving off location.
A DTS system can detect temperature
changes of less than 0.01°C at 1-m
intervals, with a temperature trace com-
pleted every 10 seconds. In addition to
production wells, flow profiling (Fig. 5)
is used in injection wells and observa-
tions wells, providing information on
enhanced-oil-recovery options such as
water injection. The reservoir engineer
can optimize injection rates and iden-
tify infill-well locations for optimizing
reservoir recovery. In addition to infor-
mation across the reservoir interval, the
production engineer gains information
on the integrity of the entire completion
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Fig. 5—Example of digital flow profiling from Sensornet DTS-system

monitoring data.

(e.g., casing, valves, and pumps). If an
unplanned event occurs, the engineer
receives advanced warning and will
be able to react accordingly, lowering
potential risks and improving safety.
For additional information, email
mark.watson@sensornet.co.uk.

Ultralightweight  Proppant—B]
Services’ LiteProp 108 ultralightweight
proppant is a proprietary 14/40-mesh,
low-specific-gravity proppant for
hydraulic-fracturing applications with
bottomhole temperature up to 225°F
and closure pressure to 6,500 psi. The
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For more information on Flow, Th
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echnology Drives Performance

ReedHycang now combines leading bit technology with a complete range
of advanced drilling tools and services to meet your most demanding
drilling challenges. ReedHycalog provides integrated, field proven:

- Predictive Software Tools

« Drilling & Hole Opening Tools

- Downhole Vibration Measurements
- Vibration Mitigation Services

- Advanced Coring Services

Go beyond the bit to optimize BHA design and drilling parameters, maximize
performance and minimize costs. Put Performance Driven Technology™ to
work for your bottom line. Contact your ReedHycalog representative or visit
www.ReedHycalog.com.

Hycalog 1

A Grant Prideco Company

PERFORMANCE DRIVEN TECHNOLOGY™



product was designed primarily for
partial-proppant-monolayer applica-
tions, but it has use in conventional
packed-fracture and gravel-packing
applications. The 1.054 specific grav-
ity improves proppant transport, pro-
viding more-effective fracture length
than is achieved with conventional
proppants. It approaches neutral buoy-
ancy in fresh water, enabling place-
ment of partial proppant monolayers
with high conductivity, and it has
250% greater volume than an equiva-

Fig. 6—Western Well Tool’s Model IT-300 Intervention Tractor.

lent mass of Ottawa sand. The near-
perfectly-spherical shape has smooth
low-friction-inducing surfaces. It does
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not crush, chip, or break to generate
migrating fines. The proppant is non-
abrasive and will not damage tubing
or surface equipment during use. It
is compatible with all fracturing-fluid
systems and additives.
For additional information, visit
www.bjservices.com.

All-Hydraulic Intervention Tractor—
The all-hydraulic Intervention Tractor
(IT) from Western Well Tool is a high-
capacity, multipurpose, fluid-powered
and -controlled intervention tractor for
coiled tubing (CT). The Model 1T-300
(Fig. 6) has an outside diameter of 3 in.
and works in a maximum wellbore
diameter of 5.6 in. with 4,300 Ibf of pull
at 1,700 psi working pressure. It can
operate through a 30%/100-ft curvature,
and the through-bore feature allows
ball passage and up to 50-gal/min flow
through the tractor. The positive-grab
gripper is unidirectional and can tra-
verse virtually any cased- or openhole
environment. The tool transports CT
loads up to 5,000 ft farther than com-
parable products. The grippers grab
the wellbore wall to provide consistent
continuous traction without damag-
ing casing or formations. The grippers
adjust to the hole size while providing
sufficient grip to prevent slip for its
load. The design enables the tractor to
overcome many problems encountered
in the wellbore when confronting debris
and irregular surfaces. Its operation
uses familiar controls: Increasing flow
until the pressure at the tractor exceeds
a set point starts the tool. It then will
pull down the hole at the maximum
possible force and speed for the avail-
able pressure. The rate of advance down
the hole is controlled by the CT-injector
speed. Slowing the pumps disengages
the tool, and increasing the pressure
again beyond the set point re-engages
the tractor. Reducing the pressure and
retracting the CT onto the reel retrieves
the tractor. JPT

For additional information, visit

www.wwtco.com/tractors.html.
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Tough guy
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Tough jobs need a tough fluid. It needs to be able to take the heat and handle pressure —
whether we’re talking drilling, completion, workover or fraccing. That’s where Cabot’s cesium
formate brine comes in. It’s tough enough to keep your HPHT well under control even under
extreme conditions — as TXM found in Hungary.

Faced with reservoir pressures in excess of 15,000 psi and a BHST of 235°C / 455°F, TXM,

a subsidiary of Falcon Oil & Gas, needed a high-density, solids-free brine for a well kill and

suspension operation in its Mako-6 well in south-east Hungary. In stepped cesium formate.

Following fraccing, 2.15 s.g. / 17.94 ppg cesium formate brine was bullheaded into the hole

to allow snubbing of a packer and test string. The cesium formate remained in the hole for

39 days before reverse circulation displacement to a packer fluid. No significant changes in

the returned brine prove that cesium formate is tough enough for the toughest jobs. So next

time you’re facing a HPHT challenge remember Cabot’s cesium formate and how much it CABOT
thrives in your well’s tough environment. creating what matters

Tel: Aberdeen  (44) 1224 897229 E-mail: cesiumformate@cabot-corp.com
Houston (1) 281 298 9955 Web: www.formatebrines.com
Norway (47) 56 32 31 56
(

Singapore  (65) 6622 5522





