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Lift Methods for Late-Life Wells Formerly on Continuous Gas Lift 

Lift Type Tubing Notes

Gas-assisted plunger lift 

(GAPL)

Intermittently open Intermitted on surface. Side-pocket 

mandrels present a challenge.

Intermittent gas lift

(IGL)

Always open Requires pilot valve and packer.

Chamber lift Always open Complex tubular configuration

Plunger lift Intermittently open No injection gas

Intermittent lift Intermittently open No injection gas

All methods involve intermittently lifting a liquid slug to surface using energy from 

expanding gasses below.



Intermittent Gas Lift



Problem Statement
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1. Many unconventional wells are or will soon be candidates for a late-life gas lift method.

2. All late-life gas lift technologies involve lifting a liquid slug using energy from expanding 

gases below.

3. Robust, accessible models are needed for IGL design and application

4. The Texas Tech Gas Lift Consortium aims to address knowledge gaps in late-life gas lift 

technologies.



Methods

• Conduct pilot-scale experiments in the Red Raider #2 vertical test well

• Interpret data from field-scale experiments in deviated, unconventional wells

• Develop models that honor experimental results
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Pilot-Scale Experiments and Modeling

7



8

Red Raider #2 Experimental Facility
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Liquid Slug Monitoring with DAS Enhanced by Fluid Shots

Acoustic field

Optical fiber

Backscattered light

Propagating laser pulse

FIBER
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2 minutes



Observations from Field-Scale Experiments and 

Modeling
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Permian Basin Unconventional Well on IGL
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IGL Well Conversion Results

• 524 ft/min slug velocity interpreted

• Pilot valve closes before the slug reaches surface

• Low fallback factor of 2.7% achieved despite low slug velocity

• IGL conversion maintained 300 BFPD production with 30% reduction in lift gas
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Consortium IGL Model Matches Field Results when Using Gas Injection Rate 

Calculated from Pressure Buildup Measurements



Conclusions

• Demonstration of new methods for liquid slug characterization

• Results challenge conventional wisdom regarding liquid production rate ranges for IGL 

and slug velocity requirements for low fallback factors.

• Physics-based models accurately predict IGL performance on unconventional wells.

• Tubing or gas lift valve leaks hinder lift gas savings, but are easily detected by 

comparing calculated and measured injection rates.
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Question Time
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Red Raider #2 Experimental Facility

FO cable

GLV control line

Capillary string



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, 

and the Artificial Lift Research and Development Council (ALRDC) rights to:

• Display the presentation at the Workshop.

• Place the presentation on the www.alrdc.com web site, with access to the site to be as directed by the 

Workshop Steering Committee.

• Place the presentation 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). 
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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 Gas Lift Workshop webpage.

• The Artificial Lift Research and Development Council and its officers and trustees, and the Gas 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 Continuing Education Course and their company(ies), provide this presentation and/or training material at the Gas 
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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