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Outline

Outline

� Surveillance and Optimization

� What is true surveillance and optimization? How are they tied 

together? What are the real benefits?

� Two Case Examples

� How was it done before, obstacles and inefficiencies? What 

processes and tools were used?  Can improvements be made?

� What new tools and processes were used?  What was the 

benefit?  What key learnings can be applied to future efforts?
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Historical Thoughts on Surveillance and Optimization
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Historical Thoughts

�One of the major factors contributing to 
efficiency is operating personnel. Improper 
adjustment of chokes or surface controllers, 

caused by lack of knowledge or indifference, 
is probably the greatest factor contributing to 

inefficiency. �

Merla Tool Corp.  

Gas Lift Practices and Principles
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‘In continuous-flow gas-lift 
installations, there is a natural 

tendency to over-inject gas when a well 

is not making its required production and 

to leave the installation alone when the 

well flow appears reasonable.�

Exxon Production Research

Artificial Lift � Volume 1

Gas Lift

1982

Historical Thoughts
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Optimization and Surveillance

OptimizationSurveillance
Problem 

Identification and 
Resolution

Significance of 
casing pressure 

build-up?
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Optimization and Surveillance Benefits

ExxonMobil operates ~ 600 Gas Lift Wells in US

> 100 Platforms  

Oil Production > 140,000 BPD 

Water production > 500,000 BPD

1% increase in production would result in 1,400 BOPD

The total number of gas lifted wells increases each year.    
The more effective the optimization and surveillance the fewer 
man hours are needed to optimize the same number of wells.



Feb. 4 - 8, 2008
2008 Gas-Lift Workshop 8

Two Case Examples

� SYU � Offshore California

� 6 Month Pilot on Heritage Platform (Fall 2006)

� Develop Optimization and Surveillance Process

� Utilize Nodal Analysis / Gas Lift Modeling (WinGLUE by Appsmiths)

� 6 Month Pilot on Harmony Platform (Summer 2007)

� Extend Optimization and Surveillance Process

� Utilize Nodal Analysis / Gas Lift Modeling (Prosper by Petroleum Experts)

� Utilized existing tools

� Production Database

� Real-Time Bottom Hole Pressure Gauges

� Friendswood � Onshore East Texas 

� 6 Month Pilot on full field gas lifted wells (Fall 2007)

� Utilize Nodal Analysis / Gas Lift Modeling (WinGLUE by Appsmiths)

� Incorporated US Production BHP survey operations
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Gas Lift in SYU

� SYU Asset � Offshore California

� Current Production: 3 Platforms (Heritage, 
Harmony and Hondo)

� Chemical injection currently being 
injected to lower emulsion viscosity

� Crude gravity ranges from 10-20 API

� Relatively complex well geometry

� Long reach wells

� Highly deviated

� Majority of Wells on Gas Lift: 

� 50 wells

� Pruett BHP Gauges

� Gas Lift Rate and Pressure Gauges
� Real Time Data Acquisition (PI Suitcase - OSI Software Inc.)

� Typical 3 Mandrel Design (Unloading, Dummy and Orifice
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Gas Lift in SYU

� Past Process

� One well per month multi-rate testing

� Averaged 10 wells/yr on each platform

� Inconsistent well test process

� Gas Lift Rate adjusted based on production rate response

� BHP gauges only used for chemical optimization (instability)

� Past Tools

� Simple spreadsheet for optimization tracking

� Often misplaced and not updated�

Operators Optimize 

Chemical

Low production from 

previous test Production still low�.

Multi-Rate 

Tests and 

�Optimization�

Y/N DATE/TIME OP INIT COMMENTS

GAS LIFT OPTIMIZATION

N Allocation well test

N

Y 9/12/2007 12:00 PM W9S 1st gaslift test at 2.0 gaslift rate.  Diluent/NGLS included.

Y 9/13/2007 12:00 PM DLK 2nd g/l test at 2.0 mil.

Y 9/14/2007 12:00 PM DLK 1st g/l test @1.75mil

Y 9/14/2007 12:00 PM W9S 2nd test @ 1.75 g/l rate. Diluent/NGLs included.

Y 9/15/2007 12:00 PM DK 3rd test @1.75 mil. G/L

Y 9/16/2007 12:00 PM W9S 1st gas lift opt test at 2.3. Diluent/NGLs included

Y 9/16/2007 12:00 PM W9S 2nd g/l opt tests @ 2.3. Diluent/NGLs included

N allocation test 

N ALLOCATION TEST

N Allocation/Regg well test Diluent included.
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Roles and Responsibilities
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Work Flow
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Well Modeling

� Modeling Benefits:

� Decrease number of well tests

� Increase number of 

optimizations per year

� Establish base line for 

surveillance

� Act as optimization historian

� Data Collection:

� Manual data input model 

creation

� Initial matching/calibration of 

models to production rates

� Real-Time feed of pressure 

and rate data into models for 

increased surveillance

Well Model

Downhole 
Equipment

Pressure Data

Lift Gas Rates

Well Test Variables

Total 
Emulsion Water Cut Total Gas 

RatesFGOR
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Heritage Pilot � Process Benefits
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� Process Benefits

� Increased Surveillance!!!

� Need for GOOD data

� BHP Calibration & Maintenance

� Updated Wellbore Information

� Consistent Well Test Process

� Orifice Maintenance
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Heritage Pilot � Surveillance Benefits - Real Time Data Input
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Heritage Pilot � Surveillance Benefits - Stability Issues

�Overview �

� Heritage Stability Issues

� Unstable lift gas injection pressures

� High casing pressure � hydrates!!

� Multi-pointing

� Oversized orifice

� Plugged orifice/restricted gas 
injection

�Casing pressure build-up

� Paraffin/Asphaltene/Scale build-up

� System Instability caused by 
unstable wells

�Instability Identification in 
WinGLUE

� Valve Performance Curves

� Is it a design issue?

� Data Historian

� What changed in the well 
conditions?

PI Import into WinGLUE
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Harmony Pilot

� Continued surveillance work flow

� Focused on balance of chemical and 

gas lift optimization

� Avoid wells used for chemical optimization

� Decrease gas lift gas in higher TGLR wells

� Increase gas lift gas in lower TGLR wells

HA VR Wells
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PVT DATA IPR DATAOPTIONS SUMMARY

EQUIPMENT SUMMARY CALCULATION SUMMARY

Harmony Optimization � Well Modeling

� Well Modeling using Prosper

� Identification of Optimization Potential

� Custom Surveillance Tool
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Harmony Optimization - Results

�HA-19 proved to be a prime candidate
�Chemical optimization prioritization
�TGLR higher than expected range
�GLG rate v. BHP 
�TGLR v. Emulsion
�Model recommended gas reduction 
of 0.5 Mscf

Results:

�The gas lift gas was reduced by 0.5 Mscf, 
and the well stabilized for 24 hours
�The current production stabilized at 
previous producing rates

The gas lift optimization for HA-19 was 
a success.  Another 0.5 Mscf can be 
allocated to gas sales or to another 
well which can yield more oil.

Greatest potential to decrease gas lift 
rates and maintain production

TGLR v. Emulsion
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Gas Lift in Friendswood

� Friendswood Asset � Onshore Texas

� Mature Field

� Original Spud Date of 1937 

� Average field water cut at 97%

� Crude gravity at  35o API

� Majority of Wells on Gas Lift: 

� 30 wells

� No BHP Gauges

� Periodic BHP Surveys

� No Gas Lift Rate and Pressure Gauges

� Manual calculation of dP across orifice
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Gas Lift in Friendswood

How to get �near� time data for optimization and 

surveillance for a �mature� asset?

� Integration of BHP database into WinGLUE modeling software

� BHP operators maintain pressure survey database

� Engineer pulls latest survey data from database into WinGLUE
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Friendswood Optimization

� Data Collection

� BHP Surveys for Well Modeling

� Database tie-in for WinGLUE

� Multi-rate well tests 

� Calibration of well models 

� Orifice plate 

� Well test measurements

� Oil/Water rate measurements are considered accurate

� Accurate gas rate measurements are difficult to get

� Lift gas is not measured with every test

� Low gas rates are being measured

� Difficult to identify multi pointing wells
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Friendswood Optimization - Results

WFU Well

35% Production Increase

21 bopd BU

� Optimization Results

� Excellent tracking of Gas Lift Performance Curve

� High Water Cuts, Predictable Productivity Index

� 7 Wells Optimized

� 11% increase in production (2% field wide)

� 1 MCFD of Gas Lift Gas Increase 

� New focus on mature field

� Increased surveillance

� Improved testing
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Key Learnings

� Optimization and Surveillance

� Need for new Surveillance Process

� Staged approach to build upon learnings

� Integration of existing tools with new tools

� SYU Real Time Surveillance

� SYU Production Rate Database

� Onshore BHP Survey Database

� Nodal Analysis

� WinGLUE Gas Lift Modeling

� Prosper Gas Lift Modeling
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Questions?

Contributors � Thanks!!

Rodney Bane � US Production Artificial Lift Supervisor

Andrew Owens � US Production Artificial Lift Engineer

Michelle Phi � Student - Texas A&M
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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. 
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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 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. 


