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• Well design limitations forced upon gas-lift
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• Traditional gas-lift equipment understanding

• Design approach for developing high temp/high 

pressure gas-lift equipment

• Conclusion



High reliability gas-lift for critical 
service

• 2016 BSSE & NASA announce 5yr agreement 

• BSSE will use NASA’s risk management process

– Further develop the BSSE’s risk management capability 

– Evaluate: design, test technologies, hardware, including 

emerging technologies and best available and safest 

technologies

– Use NASA’s accredited failure analysis laboratory at the 

Johnson Space Center

» Source Offshore –May 2016 pg.18
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Typical candidate wells

 BSSE-Deepwater <1000Ft depth 

 SBHP < 20Ksi
 BHT < 285ºF (140ºC)
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Well design limitations forced upon 
gas-lift

• Reservoir management?

• Compression

• Injection Gas

• Casing

– collapse 

– point of injection

• Completion accessories

• Understanding crater depth
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Methane P-H Diagram.pdf


Deepwater Intervention

• Intervention cost & 

frequency must be 

understood by GL 

suppliers 

• Est. valve trip 12 

Million USD

• Est. tubing trip 100 

Million USD

Collaborative work 

by O&G and product 

suppliers is a must
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Concerns with flow control 
devices & latches 

• IPO & Back-Check

– Bellows & Dome

– Full open stem 

travel

– FEA of valve 

design

– CFD flow path and 

anticipated rate of 

injection

– Actual flow testing

• Orifice & Back Check

• Dummy

• Latch

• Non-metallics
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Methane phase envelope
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How critical are non-metallics

• Due to operating 

environment & 

intervention cost  

accelerated aging 

is recommended 

• Arrhenius equation 

for accelerated 

aging helps predict 

meantime to failure

– Thermo-Mechanical 

– Thermo-Chemical 
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Temp rating in time
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Barrier side pocket mandrels-SPM

Dual pocket SPM design that creates a barrier from 

tubing to annulas and annulas to tubing while 

performing intervention on the operating valve

– Proven concepts & commercially available

– Material selection must be right for the operating 

environment

– Design must be validated via FEA & CFD

– If welded proper WPS & Heat treatment procedures 

must be validated

– Creates a more complex intervention process
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Design soft ware concerns for 
HPHT GL
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SwRI HPHT test loop
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Conclusion

• Deepwater Gas-lift technology development is 

viable 

• Shell’s knowledgeable SME staff  is beneficial 

and ability to pay upfront for development is 

critical

• Testing of  FCD &  SPM flow path prototypes at 

SwRI will lead to validation Q4 2016

• In-well intervention on land to validate 

intervention process and tools Q1 2017

May 16 – 20, 2016
2016 Gas-Lift Workshop 14



Reference material

• Wikipedia.org/wiki/Arrhenius-equation

• Sudsea IQ search Vito 

• Offshore  May 2016 edition pg.18

• Island Offshore /service / light-well-intervention

• API TR6J1

• GPSA Data Book cahp.24 pg. 21. FG. 24-17 Methane Phase Diagram 
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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), and the American 
Society of Mechanical Engineers (ASME), 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.

– Place it on a 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. 



May 16 – 20, 2016
2016 Gas-Lift Workshop 17

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 Gas-Lift Workshop Web 
Site.

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 Training 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. 


