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Expert horizontal & directional drilling
and fast custom bit fabrication services

B[ack Viper Energy Services and its
subsidiaries serve the entire continental
United States from our central location in
Midland, Texas, with district offices in
Oklahoma City and Casper, Wyoming.
Our commitment is to supply the best
customer service at the fairest price
possible. With Black Viper, you get small
company service with big company expert-
ise.

Proper planning for completion is critical
to your well’s success. Our integrated

management team offers a combined 100 years experience, with
proven expertise to support your drilling operations for an
optimal outcome.

Black Viper Energy Services, LP provides horizontal,
directional, and underbalanced drilling services, and
Mud Pulse MWD (measurement while drilling)
services. We match the drilling motor to the bit type
and formation type to optimize your drilling opera-
tion. These motors are matched to our

own exacting specifications, with your area’s
characteristics in mind.

We provide technical support for short radius drilling,
dual lateral horizontals, sidetracks,
underbalanced wells, and extended reach drilling.

Our engineers perform a thorough analysis of offsets
with emphasis placed on BHA reactions and tendencies.

We also provide torque and drag analysis and hydraulics
modeling. We research each particular well plan and provide
recommendations as to the safest, most economical way to
successfully complete your well.

Black Viper also stocks a full line of rental equipment for a
turnkey solution.

Viper Bit Services, LP manufactures the highest quality PDC

drill bits specifically designed for your area. We also can provide
custom bit sizes from 2-7/8” up to 12-1/4” and match the bit with
whatever motorpower section best fits your particular

formation. Tri-cone bits are available in any size you specify.

Taylor Cryogenics, LP provides deep cryogenic tempering with an
advanced computer controlled thermal processing to treat metal
parts for a wide variety of applications. Cryogenic

treating creates a denser molecular structure resulting in a

totally stress-relieved product, reducing friction, heat and wear.



Our Measurement While Drilling (MWD)
System is an important component in
achieving success in reaching your planned
target zone.

Iwo experienced Black Viper MWD engineers are provided onsite
when you request our MWD service with gamma. They have a high
level of expertise in MWD operations to ensure a successful out-
come.

Black Viper's MWD tools are complex electronics devices to meas-
ure the inclination and azimuth of the wellbore. Data is displayed in
real time while drilling, helping prevent :
crossing into areas you want to avoid.

The system provides toolface measure-
ments to aid in directional drilling using
downhole mud motors with bent subs or
bent housings to properly characterize each
zone during drilling operations.

DRILLING (MWD) SYSTEMS
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Using the system’s array of software, you
can accurately visualize the position of the
toolface in real time. Log reports are

&

V'psﬂ PO, Box 2552 « 11220 WCR 127 + Midland, TX 79702 + Office: 432.561.8801
ENEREY SERVICES Fax: 432.561.8870 « International: 00 + | + 432.561.8801 « www.blackviperenergy.com




frequently dispatched via
satellite to your office as we
work onsite with your
drilling personnel.

With an extremely
reliable receiver and decoding
system acquiring continuous
data, our engineers program
both surface and downhole
systems to compensate for changing drilling con-
ditions.

The MWD produces pulses that generate
digital data by the use of a positive pulse system.
Continuous wave telemetry sends the data to the
surface via phase variations in the mud system
where it is then decoded by computer.

Our precision directional drilling instruments
are available to run in a variety of pipe and collar
diameters, from 3-1/2" to 9-1/2” and in flow
ranges from 75 to 750 gpm.

The MWD tool can usually be retrieved and
replaced using wireline through the drill string if
necessary. Individual components can be replaced
in the field as needed.

We use satellite
communications to
update well progress
frequently so that you
can see the actual well
path in relation to the
planned well path. Our
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engineers can easily configure the monitor screen
to display a choice of operating functions and data.

We furnish a daily log, similar to one obtained by
wireline logging.

With Black Viper's MWD system, you will save
time, boosting return on investment dramatically.
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Black Viper Energy Services is a progressive
medium sized drilling services company.

Wth our headquarters based in Midland, Texas, and district offices
in Oklahoma City, Oklahoma and Casper, Wyoming we are able to
service the United States drilling market. Our focus is to provide
our clients with the best service quality available for their dollar.
Black Viper will bring value added services to your drilling project.
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DRILLING

Black Viper has extensive expertise in directional and horizontal
drilling—more than 100 years combined experience among our inte-
grated management team. We have serviced wells both on land and
offshore, from Florida to California and in between. This experience
includes the Central Plains, Rocky Mountains, and Gulf Coast,
involving a wide variety of stratum.
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Midland, Texas

Black Viper
Energy Services

* Horizontal and directional systems

» Wellsite supervision with technical support
* Sidetracking and hole straightening

» Wellbore surveying

e Computer assisted well planning

« MWD systems, positive pulse, with or without
gamma ray

* Mud motors
* Tool and instrument rentals

BLACK
VIPER
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MUD MOTORS

R

Matching the right positive displacement mud
motor (PDM) to the specific characteristics

of your directional drilling project can achieve
better rates of penetration, less power
expenditure, less wear and fatigue on the
drillstring, and less wear on topside rotating
components.

Black Viper maintains a

wide selection of mud
motors for directional
drilling. These PDMs use the
hydraulic horsepower of the
drilling fluid to turn the drill bit, optimizing the drilling of the
borehole.

Black Viper engineers calculate the hydraulic power input to the
motor and the mechanical power output of the motor, based on
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measurements of weight-on-bit (WOB), torque, bit
rotational speed and pressure drop across the
motor. Input and output values are plotted
against one another to produce a torque curve,
which indicates maximum achievable power out-
put of the motor.

The WOB can then be adjusted for the given
characteristics of the rock structures to be
encountered in drilling. Optimum standpipe
pressure, operating efficiency, and wear of the
motor are also determined.

The hydraulic power required to drive the
downhole PDM and drill bit is often less than the
mechanical power required to drive the rotating
drill string.

Matching the right PDM to the right drill bit
is a critical step in the process. Our custom
designed PDC bits are specifically designed for the
directional drilling industry. They are extremely
stable, durable and directional “friendly.”

The PDM utilizes a bent housing between the
motor section and the mud lubricated bearing
assembly which contains anti-friction bearings.
The rugged articulated driveshaft is sealed and
lubricated for long service.

Black Viper has designed and is manufacturing
our own line of mud lubricated high-performance
mud motors. Included in this process is a larger,
more robust bearing assembly that utilizes larger
bearings in the bearing pack. We use high
tech, Space Age metals in the bearing assembly,
cryogenically treated to reduce wear and increase
the life of the motor.

The reliability of the drilling motor combined
with our custom drill bit designs and MWD
systems present attractive alternatives to rotary
drilling.

With over 100
years combined expe-
rience in directional
and horizontal drilling
technology, Black
Viper can help achieve
optimum results in
minimum time.
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Taylor Cryogenics, LP is a subsidiary of
Black Viper Energy, LP and provides deep
cryogenic treatment to virtually all types of
parts. Deep cryogenics realigns the grain
structure of metal & other materials sub
zero temperatures to increase durability,
wear resistance and dimensional stability.

‘I:gr o
Steel before
Cryo-Processing

Steel after
Cryo-Frocessing

Wry cryogenics? — Cryogenics is truly a Space Age technology for
treating materials. In the early 1960s, aerospace engineers applied the
benefits of cryogenic treatment to stress relieve parts for use in space.
Soon afterwards, the military used super cold treatment on aircraft.
Many industrial uses have emerged from this technology.

Cryogenic processing brings the materials down to typical -1I20°F
(-84°C). This process mimics the age old tradition of the Swiss watch
makers of taking steel and other materials and leaving them in the
Alps during the seasonal changes. Our process of deep cryogenic
tempering uses an advanced computer-controlled thermal processing
system to treat materials at an extremely low temperature.

The process of deep cryogenic tempering involves ramping the
temperature down to -300°F (-184°C) at a rate of | degree per
minute, then holding for 24 hours, afterwards returning to ambient
temperature at the same rate. This allows the realignment of the
molecular structure, enhancing wear characteristics in the structure
of steel.

TAV‘OR A Subsidiary of Black Viper Energy Services, LP

CRVOGEMNICS 0. Box 2552 + 11220 WCR 127  Midland, TX 79702 » Office: 432.561.8801
Fax: 432.561.8870 » International: 00 + | + 432.561.8801 » www.blackviperenergy.com




Deep cryogenics treatments boosts the perform-
ance and service life of critical components.
Observed changes include increased resistance to
abrasion, resistance to fatigue, increased electrical
conductivity, and stabilization of metals to reduce
warping under heat, stress and vibration.

Some of the beneficial results on cryogenic
treatment:

* Increases abrasive wear resistance

» Requires only one permanent treatment

« Creates a denser molecular structure, pro-
ducing a larger contact surface area that
reduces friction, heat and wear

« Changes the material’s entire
structure, not just the surface

» Subsequent refinishing operations or
re-grinds do not affect permanent cryo
tempering

* Transforms almost all soft retained austen-
ite to hard martensite in steel

» Forms microfine carbide fillers to enhance
large carbide structures

* Increases durability or wear life

» Decreases residual stresses in tool steels

* Decreases brittleness

* Increases tensile strength, toughness and
stability coupled with the release of inter-
nal stresses

* Does not change hardness

There is a wide range of applications for
cryogenic treatment.

Automotive

Cryogenic processing is currently in use in
every form of racing imaginable. It is used in
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virtually every class of NASCAR racing, IRL, CART,
NHRA, IHRA, SCCA, IMSA, and ARCA.

Among the automotive parts that can be
cryogenically treated are:

Brakes, clutches, springs, chassis, gears, shafts
and assemblies, connecting rods, cylinder heads,
camshafts and lifters, bearings, cylinders, pistons and
rings, crankshafts

Oil field

Cryogenics is used in the treatment of any tool
or part that is subjected to high wear shock loads
or tortional stress.

Other applications

Stereo sound reproduction, industrial tools,
sporting goods, firearms, and musical instruments

For information on how cryogenic treating
could benefit your business, extend the service life
of your equipment, and help maximize your return
on investment, contact Taylor Cryogenics, LP.
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BIT MANUFACTURING
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Viper Bit Services manufactures custom
polycrystalline diamond compact (PDC) bits,
using our proprietary advanced technology.
Our PDC bits are specifically designed for
the directional drilling industry.

We research each client’s particular well plan and provide recommendations
as to the safest and most economical way to successfully complete the well.

With Viper Bit Services there are no “generic” PDC bits. Qur engineering
staff develops exacting specifications for a custom designed bit unique for the
particular area in which you are operating. Custom designs can be completed
within one week or less.

Our bits are extremely stable, durable and directional “friendly” This means
our bits are very easy to steer while doing directional work, saving time and
money by not having to trip and pick up a tri cone bit.

With our adjustable motor providing the ability to steer accurately, the bit
can cut the curve exactly, avoiding wasted time in correcting the bit’s path.

The resulting stable bottom hole pattern aids in the “steerability” factor,
meaning you won't have to fight the tool face.
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