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Surface Controlled Gas Lift Valve

- Variable Orifice: 0 – 3/8” Port Sizes

- Pressure Sensors: Tubing & Annulus

- Temperature Sensors: Tubing & Annulus

- Single ¼” Electrical Control Line

- Mandrel can be adapted to tubing size.



Automation 

• Reactive automation software that adjusts port size, depth of 
injection, or shuts in based on changing surface and well 
conditions. 

• System maintains stable injection by adjusting orifice size to 
maintain a set differential pressure across the operating valve.

• Adjustable control parameters to adapt to well characteristics
o Orifice adjustment increments
o Control timing intervals
o Criteria to establish deeper point of injection
o Differential across operating valve.

• Structure in place for utilizing customer-specified algorithms



State Driven Machine

• Shut in

• Establish Injection

• Maintain Injection

• Walk Up

• Walk Down

Automation 



Benefits of Surface Controlled Gas Lift

Visser, Johannes , and Tomislav Basic. "Pilot Application of 
Remotely Operated Gas Lift Valves in Permian Basin Unconventional 
Wells." Paper presented at the SPE Artificial Lift Conference and 
Exhibition - Americas, Virtual, November 2020. doi: 
https://doi.org/10.2118/201140-MS

Increased Injection Depth



Switch Injection Rate Control

Visser, Johannes , and Tomislav Basic. "Pilot Application of Remotely Operated Gas Lift 
Valves in Permian Basin Unconventional Wells." Paper presented at the SPE Artificial Lift 
Conference and Exhibition - Americas, Virtual, November 2020. doi: 
https://doi.org/10.2118/201140-MS



Switch Injection Rate Control
• Currently trialing new automation logic that controls valve openness based on surface injection gas rate.  

Surface flow controller is maintaining 
800 MCFD setpoint

SCGL system takes 
control of flow and drives 

to 750 MCFD setpoint 

Measured flow
Surface flow setpoint



Existing Optimization
• Ensures maximum injection depth

• Provides stable injection – maintains a set differential pressure

• Efficient use of injection gas – no unwanted multi-pointing

Optimization Vision
• Autonomously determine the optimal injection rate.

• Measure and control the injection rate downhole.

Future Potential



Measuring Injection Rate Downhole
Injection Rate Calculator

Valve Position

Pressure Data
Flow Rate

Temperature
Gas Gravity

+

+

+



Finding the Optimal Rate
Step Rate Testing 

Hernández, A. (2016). Fundamentals of Gas Lift 
Engineering: Well design and Troubleshooting. Gulf 
Professional Publishing. 

Nodal Analysis



Traditional Step Rate Testing
• Reliant on production data

o Infrequent testing

o Requires operator interaction

• What is an independent 
alternative?

Hernández, A. (2016). Fundamentals of Gas Lift 
Engineering: Well design and Troubleshooting. Gulf 
Professional Publishing. 



Modifying the Step Rate Test:
Well-level optimization scenario

Compare how injection rate affects rate of 
bottomhole pressure decline.

o System won’t need to rely on production 
data to determine optimal rate.

o Determine which injection rate creates 
the greatest bottomhole pressure decline
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Modified Step Rate Test
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Modified Step Rate Test
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Modifying the Step Rate Test:
Gas constrained multiple-well optimization scenario

Use current Productivity Index for each well within automation logic

• Relate bottomhole pressure to production within the logic.

• Allocate gas to most deserving wells.

Productivity Index = bbl/day/psi of drawdown



Nodal Analysis
Benefits
• Gas lift Sensitivities

• Theoretical approach to 
determining optimal gas lift rate 
rather than an iterative practical 
approach with step-rate testing

• Accurately determine multiphase 
flow correlation

Hernández, A. (2016). Fundamentals of Gas Lift 
Engineering: Well design and Troubleshooting. Gulf 
Professional Publishing. 



Gas Lift Optimization with SCGL

Kashif Rashid, William Bailey, Benoît Couët, "A Survey of Methods 
for Gas-Lift Optimization", Modelling and Simulation in 
Engineering, vol. 2012, Article ID 516807, 16 pages, 2012. 
https://doi.org/10.1155/2012/516807

Increasing Com
plexity

• Opportunities exist for an SCGL to independently 
optimize injection rate on a well-to-well basis.

• Automated optimization for an entire field 
becomes increasingly more complex when 
gathering and production networks are considered.

• SCGL can provide additional levels of data and 
points of control to enhance existing optimization 
models and gas distribution networks.



Gas Lift Optimization with SCGL

• Valve Percentage > Port size 

• Controlling injection gas sub-surface

• Maximizing compression output

• Can switching to Annular Lift after long shutdown and load up provide accelerated BHP drawdown? 

• Increased run life and production



SCGL vs Annular Gas Lift Comparison

• How does SCGL compare with Annular flow? 

KOP (ft)TVD (ft)MD (ft)Total PerfBtm Perf 
(ft)

Top Perf 
(ft)

Gas Prod 
(mscf/d)

Liquid Prod 
(bbl)Avg BOPDProduction 

DaysPOPLift Method

10,74811,48027,72215,86227,29311,431852,4291,047,9381,45924210/04/2023Annular GL

10,63111,41827,74116,19327,44011,247818,8551,080,2751,60421411/03/2023EGL Annular

10,57611,34827,67016,41627,57311,157838,1631,225,2901,67221311/04/2023EGL Annular



BHP Decline
• Faster drawdown with less Injection
• Flowing back with SCGL system vs IPO’s



Optimization Through Valve Control

• Efficient multi point Injection 
• Dictating staging down without 

the thought of dropping 
injection pressure.

• Control closest to the injection 
point vs at surface. 



Gas Lift Failure Analytics 
• Mitigating GLV failures through valve control
• What is the cost of failures?



Data Integration

• How do we get SCGL data and what is the future for expansion?
• Data dumps to API connector
• Data Modeling Process
• Is SCADA integration worth it?
• Cyber Security process and procedures 

• Real Time Optimization
• Automated kick off following downtime event
• Automated Setpoint adjustments
• Adjusting Injection Rate downhole



Future Development

Interested in additional installations, pending comprehensive analysis:

• Economics: Production optimization, injection gas utilization 
• Operations: Reduced downtime, reduced number of interventions
• Reliability: Remote monitoring – troubleshooting, robustness
• Comparison to other artificial lift technologies: production efficiency, adaptability to changing 

well conditions, cost-effectiveness. 



Question Time



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). 



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.


