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VSD can be used to optimize a
rod pump artificially lifted well to
match the dynamic wellbore
conditions by changing speed
based on measured parameters
from the rod pump controller

Slows down when pump fillage
decreases

Speeds up when pump fillage
increases
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Rod Pump VSD
Operational Strategy

i Run the well 24 hours and
vary the speed to maximize
production while mitigating
failures

. Obtain maximum production
. Optimize pump fillage

. Match capacity when
conditions change
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VSD Operational
Problem #1: Poor
Runtime

g Well is still cycling even
though utilizing a VFD

. Over displacing fluid

. Unable to slow well down
fast enough

. Going into downtime
instead of increasing
fillage

AN FTEY

ArtificialLift § 3
R&D Council flnn'r-:)

e

b So i



https://alrdc.com/

VSD Operational
Problem #2:
Undersized Design

u Running 24 hours per day
with 100% filllage

. Incapable of pumping the
well off with current
setpoints

: Increase capacity to
optimize well and maximize
production
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VSD Operational
Problem #3: Poor
Fillage

n Running 24 hours but the
fillage is poor

. Displacing too much fluid

. Despite speed changes
fillage does not improve

. Unable to normalize speed
or fillage

AN Ty

ArtificiabLift 7 3
R&D Council flnn'r-:)

e

b So i



https://alrdc.com/

FETEY,

STy
Artiticiah Lift § )

R&D CD‘UHCII , ALRDC

he o

VSD Autonomous Control

. Optimize fi||age and Speed AR EEE T EEEEEE T T
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. Maximize runtime (run 24 |
hours) =
=g o

. Increase production - '=
: Reduce failures < R :
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Rod Lift Setpoint Optimization

Details
Pump Fillage Setpoint Deadband " Slow Speed Time Setpoint
Speed Change Stroke Delay . VSD Idling Enabled
Start Up Speed : Consecutive Pump off Strokes Allowed
Speed Increase Size g Max Scaling
Speed Decrease Size . Min Scaling
Reference Pump Fillage Setpoint : Peak Speed
Secondary Pump Fillage Setpoint € Low Speed
Low Speed Time Setpoint : Max Speed

: Min Speed
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CHALLENGE

The well was pumping too fast and
cycling unnecessarily, causing a low run
time of ~14 hours per day

RESULTS

Decreased Max Speed setpoint and
normalized Pump Fillage setpoints

Increased run time and pump fillage
Cut cycling down to essentially zero

Increased production (~10 bbls) and
runtime (~10 hrs) and decreased
harmful incomplete fillage strokes
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Case History: Undersized Design
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CHALLENGE

Fluid pound well speed cycling
several times per day

RESULTS

Reduced Speed Increase and
Speed Decrease setpoints

Limit speed fluctuations (VFD
speed output normalized)

Les_s wear and tear on
equipment

Lowered electricity costs

Maintained pump fillage
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Conclusion and Continuing Development

» Accurately optimizes VFD
setpoints on a variety of wells with
different operating problems

» Leverages historical data, and
physics-based diagnostics to
optimize setpoints

» Works with existing equipment
(no need for installing additional
field equipment)
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Improve gas detection logic
Specific logic for unconventional wells
Additional logic to increase production
More user configurability

Support more controllers/drives
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Copyright

» Rights to this presentation are owned by the company(ies) and/or author(s)
listed on the title page. By submitting this presentation to the International
Sucker Rod Pumping Workshop, they grant to the Workshop, the Artificial Lift
Research and Development Council (ALRDC) rights to:

» Display the presentation at the Workshop.

» Place it on the www.alrdc.com web site, with access to the site to be as directed
by the Workshop Steering Committee.

» Links to presentations on ALRDC’s social media accounts.

» Place it on an USB/CD for distribution and/or sale as directed by the Workshop
Steering Committee.

» Other uses of this presentation are prohibited without the expressed written
permission of the company(ies) and/or author(s) who own it and the
Workshop Steering Committee.


https://alrdc.com/

Disclaimer

The following disclaimer shall be included as the last page of a Technical Presentation or Continuin
Education Course. A similar disclaimer is included on the front page of the International Sucker Ro
Pumping Workshop Web Site.

The Artificial Lift Research and Development Council and its officers and trustees, and the International
Sucker Rod Pumping Workshop SteeringhCommittec-; members, and their supporting organizations and
companies (here-in-after referred to as the Sponsoring Organizations), and the author(s) of this
Technical Presentation or Continuing Education Training Course and their c.ompanyf(ies), provide this
presentation and/or training material at the International Sucker Rod Pumping Workshop as is" without
any warranty of any kind, express or implied, as to the accuracy of the information or the products or
services referred to by any presenter (in so far as such warranties may be excluded under anly relevant
law) and these members and their companies will not be liable for unlawful actions and any losses or
damage that may result from use of any presentation as a consequence of any inaccuracies in, or any
omission from, the information which therein may be contained.

The views, opinions, and conclusions expressed in these presentations and/or training materials are
those of the author and not necessarily those of the Sponsoring Organizations. The author is solely
responsible for the content of the materials.

The Sponsoring Organizations cannot and do not warrant the accuracy of these documents beyond the
source documents, although we do make every attempt to work from authoritative sources. e
Sponsoring Organizations provide these presentations and/or training materials as a service. The
Sponsoring Organizations make no representations or warranties, express or implied, with respect to
the presentations and/or training materials, or any part thereof, [r]cludm? any warrantees of title, non-
infringement of copyright or patent rights of others, merchantability, or fitness or suitability for any
purpose.
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