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Moyno® Power Sections are designed
and manufactured by R&M Energy
Systems, a unit of Robbins & Myers, Inc.,
the company that pioneered progressing
cavity power sections for down-hole
drilling applications in 1955. Licensed
by the inventor of progressing cavity
technology, Dr. René Moineau, R&M
Energy Systems puts over 60 years

of time-honored experience into manufac-
turing each Moyno Power Section.

R&M Energy Systems is the industry’s
largest independent manufacturer of
rotors and stators used in positive
displacement motors. Moyno Power
Sections offer the broadest range

of flow rates, speeds, torques, and
lobe configurations all backed by
the recognized leader in down-hole
progressing cavity technology.

Moyno rotors combine field-proven
designs, excellent surface finish and

the highest quality
stainless steel or non-
magnetic materials.
Coupled with Moyno
stators, Moyno Power
Sections deliver the power
needed in today’s tough
drilling environments. The
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Moyno stator skillfully
blends optimized design
geometry with industry-leading elas-
tomers to provide the best performing
power sections in the world.

The theory behind the power section
progressing cavity principle is
deceptively simple. A helical rotor, with
N number of lobes, turns within a helical
stator, with N+1 lobes, forming sealed
cavities which contain the fluid. The rotor
turns as the pressurized fluid progresses
through the cavities from the top end

of the power section down to the bit end.

The goals in the Moyno Power Section
design are simple — maximum power
and maximum service life.

~ POWERFUL PeRFORMANCE ...

APPLICATION VERSATILITY

b

Extensive Product
Selection & Technical
Support

* Over 50 standard, non-proprietary models

e Comprehensive custom engineering
design services

e In-house stator elastomer development
lab and ongoing R&D to meet specific
or unique application needs

e Fully equipped testing facilities to
ensure all products meet performance
standards

* Highest quality materials built to
exacting standards

¢ Outstanding customer service and
technical support

EFFECT OF LOBE CONFIGURATION

Conditions: 475M Power Section ¢ 100 GPM ¢« OD 4.75"

Power Section Number No-Load Operating Torque at Operating
Configuration of Stages RPM Pressure (psi) Pressure (ft-lb)
1:2 3.0 225 380 440

4:5 815 100 505 1192
7:8 3.0 70 485 1455
1500 — /.8
4:5
TORQUE AT I
OPERATING T
PRESSURE
(FT-LB) 500 —
0 -

Increasing the number of lobes lowers rotor speed and increases torque within the same physical space.



MANUFACTURING EXCELLENCE ¥
DELIVERING PeAK DOWN-HOLE PERFORMANCE 2

With global manufacturing facilities in Our engineering and manufacturing * Advanced failure analysis systems
the U.S., Canada, and Belgium, R&M capabilities set the pace with: « Optimized profile geometry and seal

Energy Systems readily serves customers e
* ISO 9001 certification

worldwide. We operate the largest, most superior service life
* Advanced robotic stator profile

modern and completely equipped facilities ¢ In-house elastomers and state-of-the-art

in the world dedicated solely to engineer- measurement systems

ing and manufacturing progressing cavity ¢ Exclusively designed rotor
oilfield equipment. R&M Energy Systems  contouring machines

testing capabilities

stands ready to meet your power section * Ultra-Shield® rotor coatings — [ ] i
. . . : product quality and integrity

needs. From our applications experience proprietary rotor coatings for

and design expertise to the latest in corrosion- and wear-resistance

computer-aided technology and superior
manufacturing processes. R&M Energy
Systems can produce virtually any

configuration of power sections to meet

challenging down-hole conditions.

Advanced

in-house CMM
technology insures
accurate designs

and quality products.

R&M

Energy
Systems’
manufacturing
plant in
Petit-Rechain,
Belgium.

R&M Energy Systems’ customized product
design and manufacturing capabilities ensure
critical customer application needs are met.

State-of-the-art plant in
Willis, Texas is one of sev-
eral facilities, located in
the U.S., Canada, and
Belgium, dedicated to
Moyno® Power Sections
manufacturing and rapid
servicing of stator relines.

¢ In-house tooling design and

line design for maximum power and

manufacturing capabilities ensure
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Standard Power Sections

Standard Moyno Power Sections offer
great versatility for virtually all directional,
horizontal, long- and medium-radius
drilling applications. These power sections
are available with a choice of Ultra-Flex®
elastomers.

Standard Moyno Power Section models
offer the broadest range of flow rates,
speeds, torques, lobe configurations,

and materials of construction, and can

be customized to accommodate practically
any set of drilling conditions.

Performance
Power Sections™

Performance Power Sections™ are
offered in a wide range of sizes and
configurations for drilling applications
where higher penetration rates and higher
operating torques are required.

These power sections will offer:

* Lower maintenance and operating
costs compared to dual power section
assemblies

* 80-100% increase in output torque

 Shorter motor length compared
to dual/tandem motors

* Lower inventories of rotors
and stators

e Improved service life

Features:
e Sizes (OD) from 2.13" to 9.62"

* Operating torque from 170 to
13,000 ft-1bs.

* Oversize stators for hot hole
applications

e Choice of Ultra-Flex® elastomers
to meet application requirements

Shorft'Rgdius
Power S@ctiq_ns

- _
Short Radius ?pwer Sections are designed
to me!;ﬂilt regﬂ'gpced lefﬁ'gth of the short-
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radius drill motors used in re-entry and
horizontal drilling applications requiring
fast drilling rates, while building short-
radius curve sections. The special config-
uration design enables the power section
to deliver high horse-power in short
lengths. Both standard PDC or regular
rock bits can be used based on formation
characteristics.

Features:

¢ Sizes (OD) from 2.87" to 4.75"
* Operating torque to 740 ft-Ibs.
¢ Flow rates from 30 to 250 gpm
* Speeds from 60 to 250 rpm

Slim-Hole/Coiled Tubing
Power Sections

These slim (small diameter) power
sections are designed for re-entry
through existing production tubing
for coiled tubing drilling.

Features:

¢ Sizes (OD) from 1.69" to 2.87"
e Operating torque to 275 ft-Ibs.
¢ Flow rates from 20 to 70 gpm

R BROAD RANGE OF PRODUCTS
 MEETING YOUR APPLICATION CHALLENGES

Air Drill Power Sections

Moyno’s Air Drill Power Section

cavities and seal lines are designed specif-
ically to operate with com-pressible fluids
such as air/gas. The optimized element
design will improve the ROP and provide
longer stator life.

Features:
e Sizes (OD) from 2.87" to 8.0"

e Operating torque to 11,000 ft-1bs.
e Flow rates from 790 to 4,300 cfm

Designs to Meet Specific
Drilling Applications
Contact us for custom-designed power

sections to meet your specific require-
ments.

EFFECT OF POWER SECTION STAGING (LENGTHENING)

Conditions: 4:5 Configuration  475M Power Section ¢« 100 GPM « OD 4.75"

Number of Stator No-Load Operating Torque at Operating
Stages Length (in) RPM Pressure (psi) Pressure (ft-b)
1.0 41 100 159 280
315 116 100 505 1192
6.0 187 100 867 2100
2500 - 60
2000 —
TORQUE AT
OPERATING 1900 —
PRESSURE = 1000 —
(FT-LB) 1
500 — .0
0 —

The effect of power section staging on pressure and torque.



INNOVATIVE ELASTOMERS DEVELOPMENT '
MEETING TOUGH FIELD CONDITIONS [2

R&M Energy Systems has been pioneering  elastomer compound is formulated for life and outstanding down-hole perform-
materials innovations and improvements specific well conditions to provide long ance. Ultra-Flex® 100D is specially for-

in stator elastomeric compounds and service life and superior down-hole mulated for applications up to 225° F and
bonding systems for over half a century. performance. Precision-formed Ultra- both water and low aromatics oil-based
Ongoing research and development efforts ~ Flex® elastomers are mated to high alloy muds. Ultra-Flex® 145 is formulated for
are enhanced through in-house stator steel rotors, and the resulting compression  applications up to 275° F with lower swell
elastomer development and compounding  fit between the two components minimizes in oil-based muds. Both elastomers are
capabilities. Continuous improvements of  fluid slip, reduces internal friction and available in oversize stators to allow for
stator materials, which are molded to maximizes volumetric efficiency. thermal expansion of the stator elastomer
exacting tolerances, are hallmarks of in high temperature applications.

R&M Energy Systems, an industry leader
in new elastomer research, is committed
to the ongoing development of new stator
elastomers to meet increasingly demanding
drilling requirements.

Contmumg research and development of new Ultra-Flex’ stator eIastomers keeps R&M Energy
Systems in the forefront of advanced elastomer technology.

R&M Energy Systems. To meet increasing  Additional Moyno Ultra Flex

Finite Element Analysis of rotor/stator
cross section showing stress distribution.

usage of aromatic and synthetic-based stator elastomer benefits

drilling fluids in high bottom-hole include:

temperatures, R&M Energy Systems has .
. ) e Variety of compunds
developed a wide range of patented, high- . L
availbale for application
strength/low-swell compounds, marketed bilit
compatibili

exclusively under the Moyno® Ultra-Flex® P Y

_ . . . .
registered trademark. Provide maximum abrasion

Stress/Temperature Indicato

resistence
® B ®
Moyno® Ultra-Flex® stator elgstorners by « Compatible in H2S
R&M Energy Systems combine industry- .
environments

leading innovative design with quality

. . * Successful performance in
materials and manufacturing excellence.

Proprietary, high-strength Ultra-Flex stator temperatures over 250° F

elastomers are drived from compounds Ultra-Flex® 100D and Ultra-Flex®
engineered to provide high strength with 145 elastomers are uniquely Finite Element Analysis of rotor/stator cross
the added benefit of reduced swell. Each  designed to provide long service section showing temperature distribution. Lower
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; |\/|AKES THE MOYNO DirreReNCE!

For decades, R&M Energy Systems

has been the outstanding leader in
progressing cavity engineering and
down-hole power section development.
We skillfully combine the broadest
standard down-hole power sections line
with outstanding support and technical
service. Proven technological design and
field application experience has taught us
that fast, expert response is essential —
from custom product design assistance
to easy, accurate order placement, to
after-the-sale support and service.

We put our experience to work for you

every day, offering you full-line capabili-
ties to turn challenging application “what
ifs” into productive application solutions.

SPECTRUM

Moyno
MAKES THE
DIFFERENCE




Contact R&M Enérgy Sys':f'ems Today!

R&M Energy Systems

10586 U.S. Highway 75 North
Willis, TX 77378

(877) 465-8600

(936) 890-1064

Fax: (936) 890-9595

R&M Energy Systems Canada
510 - 5th Street SW

Suite 1510

Calgary, Alberta, Canada T2P 3S2
(403) 264-2995

Fax: (403) 264-2204

R&M Energy Systems Europe
Avenue Mercury 3

Zoning Industrial Petit-Rechain
B-4655 Chaineux, Belgium
32-87-313151

Fax: 32-87-313875

Web Site: rmenergy.com
E—mail: info@rmenergy.com

Bulletin 310-B

Excellence Through Innovation

© 2004 by R&M Energy Systems.
® Moyno, Ultra-Flex and Ultra-Shield are registered trademarks of R&M Energy Systems.
™ performance Power Sections is a trademark of R&M Energy Systems.
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