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The right formula
for optimized well solutions.

Sondex Wireline Systems.

Optimum well production is getting the most out of your well. It's prolonging
the potential life of the well—and minimizing costly disruptions. And GE with
its Sondex Wireline Systems does just that.

Our proven formula for optimum well solutions begins with superior per-
formance tools. Then we back up our reliable technology with exceptional

customer support; industry experience and expertise; and a long-established
commitment to R&D.

For more information go to our website at www.ge-energy.com/oilfield or www.sondex.com and see how GE
Energy can build the right wireline formula for you.
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BARNETT SHALE

Shale Reservoirs—Complex Fracture Networks
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Fig.6—A football-shaped volume of fractures in a network (lower left), which is characteristic of the Barnett
Shale, is contrasted with a conventional bi-wing fracture system (upper left). In addition, the plan, orien-
tation, and coverage of a fracture treatment are shown in a microseismic map (right). (Image courtesy of

Halliburton.)

the limits of the tubulars and prevent
the use of fracture treatments when
conventional cement is used. With
acid-soluble cement, the 360° access
to the shale formation—through the
perforated interval—results in lower
breakdown pressures, making it pos-
sible to frac wells in such areas.”

Fractures induced in the Barnett
Shale generally do not propagate in a
so-called textbook pattern of two wings
with a 180° separation. Instead, they
tend to spread in irregular patterns and
link with other fractures to form net-
works that become increasingly com-
plex as treatments multiply. As fractur-
ing continues to be performed on infill
wells, it is essential to ensure that the
treatments enter new rock, as opposed
to portions of the reservoir that already
have been fractured.
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A key technology used for this pur-
pose is microseismic fracture mapping.
Geophones placed in offset wells are
used to take seismic measurements of
the fracturing formation as the treat-
ment is performed. “Basically, you are
listening to microearthquakes generated
around the hydraulic fractures,” said
Mike Mayerhofer, Applied Diagnostics
Engineering Manager for Pinnacle
Technologies, one of several companies
providing microseismic services in the
Barnett play. Fracture geometry, frac-
ture-height growth, and orientation can
be measured microseismically, and real-
time monitoring enables treatments to
be directed with high precision into tar-
geted areas (Fig. 5). Danger zones, such
as the wet Ellenberger, can be avoided.
In addition to its real-time applica-
tions, microseismic fracture mapping

provides valuable data to guide future
decisions regarding lateral placements
and well spacing.

A majority of Barnett fracturing
treatments have used sand as the frac-
ture proppant. However, ultralight-
weight proppant has been used suc-
cessfully in some Barnett treatments.
A proppant made from chemically
modified walnut hulls, impregnated
and coated with resin, has proven
effective in a number of treatments.
The proppant has a specific grav-
ity of 1.25 g/cm?, compared with
2.65 g/cm? for sand, and an average
bulk density of 0.85 g/cm?, com-
pared with 1.62 g/cm? for sand, and
is usable where reservoir conditions
do not exceed 5,000 psi net closure
pressure and 200°E An even lighter
proppant—with specific gravity of
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BARNETT SHALE

1.05 g/cm? and an operating envelope
of 7,000 psi/225°F—recently has been
commercialized and now is being used
in some Barnett treatments.

Generally, the benefits from using
ultralightweight proppant appear
gradually, rather than immediately.
“Production from stimulated wells flows
at levels that would be expected after a
treatment using a sand proppant, but
over time, the declines on these wells
have not been as dramatic,” said Harold
Brannon, Senior Adviser, Fracturing,
for BJ Services, which has developed
and used these ultralightweight prop-
pants in some of the treatments it has
done for Barnett operators.

In all, the various improvements
in horizontal drilling and slickwater
fracturing efficiency in recent years
have dramatically reduced the time
needed to drill and complete wells in
the Barnett. “Three years ago, it took
more than a month to drill a typical
horizontal well in the Barnett Shale;
now it takes about 2 weeks to drill the
same well,” Johnson said.

Looking ahead, infill drilling will
continue on tighter spacing in the
Barnett, and there is also signifi-
cant potential to add production by
means of refraccing existing wells.
The majority of the refracturing jobs
will be on wells that were fracced
with the slickwater method. Because
of slight changes in formation stresses
that have occurred as a result of res-
ervoir-pressure depletion, as wells are
produced, the field should respond
favorably to well refracturing.

“It becomes easier when you go
in and refrac a well to contact new
rock because of those changes that
have stressed the formation,” Johnson
said. “The Barnett has been shown to
respond to refracturing a lot better
than other reservoirs because treat-
ments tend to move to new areas of
the formation, rather than staying in
the earlier fracture plane.

“You have a network, generally a
football-shaped volume of fractures in
the formation as the treatment pro-
ceeds from the wellbore. The very low
rock permeability, we think, is one of
the things that will contribute to refrac-
turing response. You can't drain very
deep into the reservoir at nanodarcy
permeability like that in the Barnett.
But if you can create new fractures,
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even tens of feet away from the old
ones, there is still a lot of gas in place to
produce.” (See Fig. 6.)

Indeed, some wells may be refrac-
tured several times. “The drainage
from the original gas in place is less
than 10%,” said Bill Grieser, Technical

Analyst, Completions and Production,
Halliburton, Oklahoma City. “So if
you can refracture and get another 4,
5, or 6%, it is economic because of
the large reservoir. A pay zone that
is 300 to 500 ft thick can be a lot of
gas molecules.” JPT

A Proud Tradition

of INnnovation

Moyno® PC Pumps
& Power Sections
* Proven leader in progressing

cavity technology and
performance

* Optimized rotor/stator profile
geometries to deliver maximum
performance value

Tubing Wear
Prevention
Solutions (TWPS)
¢ Hercules® Rod Rotators

* New Era® Rod Guides
* RODEC™ Tubing Rotators

Moyno® ERT™
Power Sections
* 100% more power than

conventional power sections of
the same length

* High torque output permits a
more constant bit speed

Moyno Tri-Phaze®
System

* Handles liquids and gases of
varying ratios

* Increases oil production and decreases
wellhead pressure

MER&M ENERGY
NSYSTEMS

Excellence Through Innovation

U.S.A. (936) 890-1064
Canada (780) 465-9500 1
www.rmenergy.com/rn

Hercules® Rod Rotators

1ROBB
MYER

Fluid Management Group

Moyno®

Power Sections

RODEC™
Tubing
Rotators

Moyno Tri-Phaze® Pump System

[

New Era® Rod
Guides

/

Moyno® ERT™
Power Sections

Visit Us at the SPE Annual Technical Conference and Exhibition Booth 1161

55



