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Problem Statement

► Mature asset with several thousand rod 
pump wells

► Utilizing a manual process of diagnosing 
well with potential production increases

► Utilizing a manual process for designing 
wells with potential production increases

► Challenging to prioritize which wells 
should undergo redesign first

► Limited resources to spend time on this 
manual process 2/18/2022 2
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Objectives ► Using a host software solution develop 
algorithms that:
▪ Determine which wells are capable of 

production increases
▪ Automatically runs design cases to 

determine equipment capacity
▪ Prioritize wells based on the greatest 

economic impact with improved design
▪ Solution must run fully autonomous and not 

require any human intervention once input 
requirements are met
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Rod Pump Theory

► Rod pump artificial lift draws 
down the fluid level reducing 
back pressure and allows 
maximum production flow

► Rod pump wells operating 24 
hours a day with fluid over the 
pump are capable of increasing 
production

► Operating a rod pump with the 
fluid level at the pump provides 
highest production and optimal 
equipment loading
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Solution: Host Software

► Develop algorithms to determine wells that are 
capable of increased production

► How to determine if a well is a good candidate:
▪ Running 24 hours per day on a consistent 

basis
▪ Consistently operating with a significant 

fluid level above the pump (500 ft. or more)
▪ Pump is consistently full
▪ Not currently overloaded

2/18/2022 5

https://alrdc.com/


Solution: Predictive Software

►Once a well was determined to be a good 
candidate a predictive software solution was 
required

►Goal: Ability to increase well speed and production 
without overloading:
▪ Pumping unit structure
▪ Pumping unit gearbox
▪ Rod string or causing compression

►Other design considerations:
▪ Pump efficiency
▪ Predicted fluid level
▪ Tubing and casing pressure 2/18/2022 6
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Solution: Host & Predictive Software 
Utilized Together

All done within and by the host software:
►Determined wells that were candidates for production 

increases
► Iterated through speed changes and determined the 

maximum capacity of the existing equipment
►Prioritized wells according to maximum potential production 

increases and showed users:
▪ Potential production increases
▪ New SPM required to obtain production increases

►Deployed to thousands of wells to identify the best 
opportunities for production increases
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Trial Summary

► San Joaquin Valley California
► 7,000 heavy and light oil 

vertical wells
► 1,000-2,000 ft deep (300 –

600m)
► 80 potential opportunities 

identified by software
► 60 opportunities verified by 

users as uplift opportunities
► 95% success rate
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Case Study #1
► Card shows well is not pumped 

off 
► Algorithms determined current 

pumping unit can be sped up

01/20/20229

https://alrdc.com/


Case Study #1
► IPR analysis determined there is 

significant incremental gross 
production available
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Case Study #1
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Fillage (above pink) and temperatures (below orange/red) suggest that traditional analysis methods 
might determine there is no uplift opportunity here 

Utilizing equipment in place, 
production was increased ~25 bopd
(more than predicted because cut 
improved as well)
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Case Study #2
► Card shows well is not pumped 

off 
► Algorithms determined current 

pumping unit can be sped up
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Case Study #2
► IPR analysis determined there is 

significant incremental gross 
production available
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Case Study #2
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Fillage (above pink) and temperatures (below orange/red) suggest that traditional analysis 
methods might determine there is no uplift opportunity here. Making much more than historical 
which would not expect to sustain for this field

Utilizing equipment in place, 
production was increased ~7 bopd 
and 200 bgpd
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Case Study #3
► Card shows well is not pumped 

off 
► Algorithms determined current 

pumping unit can be sped up
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Case Study #3
► IPR analysis determined there is 

significant incremental gross 
production available
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Case Study #3
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Fillage (above pink) and temperatures (below orange/red) suggest that traditional analysis 
methods might determine there is no uplift opportunity here. Making much more than historical 
which would not expect to sustain for this field

Utilizing equipment in place, 
production was increased ~7 bopd 
and 200 bgpd. A future unit swap 
resulted in another 14 bopd and 500 
bgpd

Capacity Gross

Oil

https://alrdc.com/


Conclusion and Continuing Development

► Accurately identifies wells with 
uplift opportunities

► Predictive design allows host to 
calculate the maximum speed

► Automatically prioritizes wells with 
uplift opportunities

► Attaining reliable SBHP values

► Matching calculated and sonic 
fluid level values

► Accommodating gas separators

► Deviated wells
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Sources

► Rod Pumping System. Rod Pumping System - an overview | ScienceDirect 
Topics. (n.d.). Retrieved January 20, 2022, from 
https://www.sciencedirect.com/topics/engineering/rod-pumping-system 
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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 Gas-Lift 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 website, 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 a 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. 
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Disclaimer
The following disclaimer shall be included as the last page of a Technical Presentation or Artificial Lift Learning Course.  A 
similar disclaimer is included on the Artificial Lift Workshop webpage.

The Artificial Lift Research and Development Council and its officers and trustees, and the Artificial Lift Workshop Steering
Committee 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 Artificial Lift Learning Course and their company(ies), 
provide this presentation and/or training material at the Artificial Lift 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 any 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.  The 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, including 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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