
2010 Fort Worth SPE Fall Kickoff 

Topic:  Deliquifying Horizontal Gas Wells 

 

Moderator:   John Smitherman, VP - Operations, BOPCO, L.P. (A Bass Legacy Company):  Mr. 

Smitherman graduated in 1980 from the University of Texas in Austin with a Bachelor of Science degree in Petroleum Engineering. 

Mr. Smitherman was hired by Bass out of college where he served as a staff engineer in the New Orleans and Fort Worth offices,  

supporting their exploration efforts through Reservoir Engineering and Economic Evaluations.  Mr. Smitherman then returned to a 

Production Engineering role in New Orleans managing several fields in the Texas Gulf Coast. 

He was named Division Drilling and Production Superintendant in 1987.  He managed field operations of the West Texas Division 

until 1990 when he was named Division Engineer and managed an engineering staff.  In 1994 he was promoted to Division 

Production Manager where he had the responsibility of the company’s largest division comprised of 100 employees and over 10,000 

BOPD and nearly 100 MMCFPD. 

John R. Smitherman was named Vice President - Operations in the fall of 2005. 

Panelist:  

Dr. James Lea:  James F. Lea is currently teaching industry courses in all areas of Artificial Lift, Gas Well Dewatering and Nodal 

Analysis through Petroskills and doing consulting work. He was Chairperson of the Petroleum Engineering Department of Texas 

Tech University, Lubbock, Texas for 7 years and was formerly the team leader of Production Optimization and Artificial Lift at Amoco 

EPTG in Tulsa, Oklahoma, where he was employed for 21 years. He has over 100 publications on various subjects dealing primarily 

with Artificial Lift and Production Optimization. He is Chairman of the Board of the Artificial Lift Research and Development 

Consortium (ALRDC).He is recipient of the 1996 SPE International Production Award, and the J. C. Slonneger award from the 

SWPSC for outstanding contributions to artificial lift. Also he is the co-author of “ Gas Well Deliquification” by Lea, Nickens & Wells, 

published by Elsevier (2
nd

 Edition out now)”. He was very instrumental in starting the annual forum on Gas Well Deliquification which 

is now an annual event in Denver, attracting some 400 plus attendees. He is a member of the SPE, and has served on many SPE 

committees related to artificial lift. He has co-authored the World Oil article on “What’s New in Artificial Lift” for over 20 years 

including “What’s New in Electrical Submersible Pumping”.  Dr. Lea has a PhD degree, SMU, 1980.  

Dr. Cem Sarica:  Cem Sarica is a professor of petroleum engineering, and the director of Tulsa University Fluid Flow Projects 

(TUFFP) and Tulsa University Paraffin Deposition Projects (TUPDP) at The University of Tulsa. He has previously served as a 
member of SPE Production Operations and Books Committees.  He currently serves as a member of SPE Projects, Facilities and 
Construction Advisory Committee.  He served as a member of SPE Journal Editorial Board between 1999 and 2007.  His research 
interests are multiphase flow in pipes and flow assurance.  He is the recipient of SPE’s 2010 International Production and 
Operations Award.  Sarica holds BS and MS degrees in petroleum engineering from Istanbul Technical University and Ph.D. degree 
in petroleum engineering from The University of Tulsa.  He can be reached at cem-sarica@utulsa.edu   
 

James Braken:  Weatherford International - A native of Odessa, Texas, Mr. Bracken has 22 years of oilfield experience. He has 

worked in the wellhead and artificial lift business.  In 2010, he became Business Development Manager for Weatherford 

International for the Plunger and Capillary product lines. He is responsible for the continued growth and promotion of these 

products. 

Brian Ellithorp: Chesapeake Energy - Graduated with a B.S. in Mechanical Engineering Technology from Oklahoma State 

University in May 2004 and joined Chesapeake.  He has worked assets focusing on completion and production in the Anadarko 

Basin, Northern Mid-Continent, Arkoma Basin, and Fayetteville Shale.  As part of the Engineering Technology Group, which 

provides support to operations, Brian was appointed to the position of Asset Manager – Well Optimization in November 2009, which 

allows him to focus solely on horizontal well deliquification. 

Rob Sutton:  Rob Sutton is a Senior Technical Consultant for Marathon Oil Company in Houston where he works in the 

Reservoir Performance Group under the Upstream Technology organization.  He joined Marathon in 1978 after receiving a BS in 

Petroleum Engineering from Marietta College.  He also holds an MS in Petroleum Engineering from the University of Louisiana at 

Lafayette.  Rob developed Marathon’s well performance (nodal) analysis software as well as software for the calculation of gas well 

unloading velocity, simple black-oil, gas and water PVT calculations, erosional velocity and well skin factor analysis.  He has 

mailto:cem-sarica@utulsa.edu


authored 22 papers for SPE along with 8 journal publications.  He wrote the chapter on oil PVT correlations in the recently updated 

Petroleum Engineering Handbook as well as coauthored a chapter in Gas Well Deliquification (2nd Ed.).   

 

Topic Lineup: 

Rob Sutton:  Critical Velocity for Complex Well Geometries 

The determination of critical velocity or the producing gas velocity / flow rate necessary to ensure liquids are continuously produced 

from a well is frequently determined from surface conditions.  It is routinely recognized that changes in downhole tubing diameter at 

the tubing/casing junction can shift the analysis point downhole to determine suitable production rates to ensure the well is 

unloaded.  The complex completion geometries introduced by directional and horizontal wells add further complications in the 

evaluation of critical velocity.  Horizontal wells are rarely horizontal but frequently encounter subtle changes in hole angle in the 

range 85-95°.  Furthermore, it is common practice for operators to set tubing above the horizontal section of the well, and as the toe 

of the horizontal is approached, inflow from the reservoir decreases as a lesser amount of the completion interval remains.  This 

completion practice combined with changing well productivity along the horizontal section collectively affects the wells’ ability to 

efficiently evacuate liquids from the wellbore.  Accumulation of liquids across production intervals has been shown to reduce the 

effective permeability to gas by 75% so it is imperative that the well is unloaded. 

Critical velocity is examined in the well from the wellhead to the toe of the horizontal section.  Frequent questions such as end of 

tubing placement and running tubing into the horizontal section are discussed.  Artificial lift techniques such as gas lift using the AVE 

system are examined as a potential solution to eliminate liquid loading in the horizontal section. 

Dr. Cem Sarica - Horizontal Well Multiphase Flow Hydrodynamics in Relation to Deliquification 

All producing gas reservoirs, both conventional and unconventional have liquid present in the formation.  The presence of liquids 

within a gas wellbore may hinder the production of the gas unless it is removed.  The accumulation of liquid places extra 

backpressure on the reservoir and can reduce the productivity by forming water blocks in the formation.  Horizontal wells can have 

undulating trajectory resulting in low spots for liquid to accumulate and not being removed naturally.  In other cases, the toe may be 

shallower or deeper than the heel of the well.  These complex geometries can further complicate the understanding and removal of 

water from the well. 

Mechanisms of horizontal well liquid loading have not been studied much.  The existing critical velocity models are not applicable.  

Flow dynamics of multiphase in a horizontal well will be discussed through experimental visual observations, and it will be 

demonstrated that for almost all the horizontal gas wells drilled in unconventional formations liquid loading will be inevitable.  The 

physics and mechanism of the deliquification will be discussed.   

Dr. Jim Lea - Beam Lift 

Statistics on use; Advantages/ Disadvantages in Horizontals; Depth/Rate Capability;  Some previous published beam cases in 

horizontal wells;  Considerations for Deviated Wells - Rod/Tubing, Pump, Gas Interference;  Design/Analysis Capabilities  

Brian Ellithorp – Hydraulic Submersible Pumps 

With an increasing number of horizontal wells being drilled and completed the concern of properly deliquifying them is becoming a 

pressing issue for most operators.  The process of deliquifying horizontal wellbores can often be more complex than the geometries 

in which they were drilled.  Among the stream of new technologies entering our workplaces few become mainstays, but some show 

promise.  The HSP is a promising lift technology that is being deployed under varying well conditions to evaluate its applicability and 

reliability in our wells.  The operation and functionality of the pump will be outlined, as well as the advantages, disadvantage, and 

limitations of operating the unit.       

James Braken:  Plunger Lift and Capillary Strings 

As horizontal wells began to age and flow under the critical rate the issue of which artificial lift product to use becomes very 

important. It is very important to catch liquid loading in the early stages and design a lift method to help the well stay above the 

critical rate and on a normal decline curve. 

Well Candidates for Plunger/Capillary; Plunger equipment versus well information 



Capillary versus well information; Capillary assisted Plunger Lift 


