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Purpose:
 Test the IoT-Edge system for monitoring and optimizing sucker rods pumps

 Advanced Fillage Mode (AFM)

 Introduce AFM as another VFD control mode

 Compare the effectiveness of AFM to traditional VFD control

 Evaluate the results of AFM including the benefits and limitations

 FLAP Mode

 Introduce FLAP (Fluid Level Above Pump) as another VFD control mode

 Compare the effectiveness of FLAP mode in comparison to other control modes

 Evaluate the results of FLAP mode including benefits and limitations

 Higher Resolution Data

 Assess the advantages of using higher resolution data for monitoring and optimizing 
sucker rod pumps

 Uninterrupted Operation

 Discuss the benefits of enabling autonomous operation without the need for human 
intervention
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Introduction to AFM

 Aims to minimize incomplete fillage strokes by adjusting the speed of the 

pumping unit to synchronize the displacement of the pumping system with 

the inflow from the reservoir

 AFM adjusts other parameters within the controller autonomously to meet the 

pump fillage target set by the user

 This includes a combination of maximum and minimum working speeds, increments 

in which the speed changes, and how many observation strokes are needed before 

initiating any changes

 Performance indicators from the high resolution data are constantly 

evaluated through a feedback loop to continuously make changes throughout 

the day without the need for the operator to make the changes
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AFM Results

2023 International Sucker Rod Pumping Workshop

Aug 28-31, 2023.  Midland TX

4

Before
After

https://alrdc.com/


AFM Results

 A brief comparison shows a significant improvement in reducing incomplete fillage 
strokes before and after deploying AFM compared to traditional VFD control
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AFM Results

 AFM control mode was able to replicate the results in all other wells in the 

trial with a noticeable reduction of incomplete fillage strokes
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AFM – Advantages vs Disadvantages

 Advantages

 AFM allows operators to optimize a greater population of wells by taking advantage 

of the autonomous control features

 The algorithm is continuously matching inflow from the reservoir to pump 

displacement

 Proven to be highly effective in reducing the amount of incomplete fillage strokes

 Disadvantages

 The lack of precision in detecting gas interference and the effect on pump fillage 

may slow the well down unnecessarily causing adverse effects on production

 AFM is more effective in situations closer to pump off as opposed to applications 

where gas interference is more prevalent where an alternative mode would be a 

more suitable application
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Introduction to FLAP

 FLAP mode operates based on a calculated fluid level target set by the 

operator

 When the calculated fluid level is twice the fluid level target or higher, the 

VFD will operate at maximum SPM allowing the fluid level to decline until it 

reaches the target fluid level set by the user

 Once the calculated fluid level reaches the fluid level target or below, the 

controller will seamlessly move into AFM mode to optimize against incomplete 

fillage strokes

 FLAP allows for more incomplete fillage strokes to help work through 

different types of incomplete fillage since there is a fluid level above the 

pump based on the calculated fluid level being measured in order to 

maximize production
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FLAP Results

 Observed a higher SPM as expected to facilitate drawing the fluid level down

 Observed pump fillage drop initially, however pump fillage stabilized above 

the pump fillage target

 Calculated fluid level was drawn down further than historical trends in other 

control modes
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FLAP Results

 FLAP mode successfully increased production from 14 bbls/d to 34 bbls/d

 FLAP mode achieved this by effectively drawing down the fluid level without 

a notable increase in low fillage strokes

2023 International Sucker Rod Pumping Workshop

Aug 28-31, 2023.  Midland TX

10

Oil Production

https://alrdc.com/


FLAP Results

 After FLAP, we observed an increase in SPM as expected

 Pump fillage after FLAP was enabled stayed in line with historical trends in 

other modes, and improved slightly towards the end

 A noticeable decrease in calculated fluid level was also observed
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FLAP Results
 An 8 bopd incremental gain was achieved after deploying FLAP mode

 FLAP mode was again able to draw down the calculated fluid level without 

increasing the number of incomplete fillage strokes compared to AFM
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Conclusions

 Both AFM and FLAP mode were compared to traditional VFD control method, 

along with higher resolution data and uninterrupted operation to assess the 

benefits

 AFM was highly effective in minimizing incomplete fillage strokes and 

providing continuous optimization without human intervention

 FLAP mode achieved increased production by effectively drawing down the 

fluid level without a noticeable increase in low fillage strokes. This shows 

potential as a valuable tool for optimizing well performance

 Time utilization for the operator was also improved as these modes allowed 

for autonomous operation while allowing them to focus on other wells 

needing attention

2023 International Sucker Rod Pumping Workshop

Aug 28-31, 2023.  Midland TX

13

https://alrdc.com/


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. 
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Disclaimer

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

The Artificial Lift Research and Development Council and its officers and trustees, and the International 
Sucker Rod Pumping 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 Continuing Education Training Course and their company(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 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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