
Permian CCS Center

Southwest Petroleum Short 

Course

April 20 ï21, 2011

Robert D. Kiker

Applied Petroleum 

Technology Academy

Carbon Capture & Storage Technology



TOPIC OUTLINE

ÅWhat is the Permian Basin Carbon Capture and 

Storage Training Center?

ÅTraining Media

ÅOther CCS Training Centers

ÅChanging Focus

ÅOperations Workshop Highlights



About Permian CCS Center

ÅWorld class training in carbon capture and storage (and 

EOR) for and by industry professionals, focusing on 

individuals in the Permian Basin but through online 

presence available to individuals throughout the U.S. 

and the world

ÅStimulated by a grant for the National Energy 

Technology Laboratory of the DOE and the American 

Recovery and Reinvestment Act of 2009

ÅEfforts guided by and Industry Advisory Board



Permian Basin CCS Approach

ÅBy and For Industry ïIndustry organizations 

instructing industry professionals

ÅTargeted audience of wide range of energy 

professionals potentially involved in CCS, engineers, 

geoscientists, regulators, academia

ÅIts all about the money: for the individuals to advance, 

for PBCCS to become self-sustaining



Three World Class Organizations

Petroleum Technology Transfer Council
Tech Transfer, Workshops, Newsletter, Tech Alerts

American Association of Petroleum 
Geologists

37,000 Members, Publications and Conferences

Distance Learning

Applied Petroleum Technology Academy
CO2 Course, CO2 Conference









Major Elements of Permian Basin CCS

ÅWeek-Long Short Course (APTA) ïIndustry 

Professionals instructing Industry Professionals

ÅSeries of One-Day Workshops and Webinars (PTTC)

ÅE-Certificate (AAPG) and free Open Courseware

ÅAugmented by www.permianbasinccs.org, Newsletter, 

e-alert

http://www.permianbasinccs.org/


www.permianbasinccs.org





Permian CCS Workshops

Extended Length Workshop (4 ½ days) contains most of the 

aggregate material found  in the 1 day works listed below

ÅOverview of the Elements of CCS ïCCS (and CO2 Flooding in 

the Permian Basin)

ÅSite Selection and Operations ïThe Reservoir ï

Characterization, Modeling and Monitoring

ÅCO2 Flood Operations & Surface Facilities ïCO2 Sources and 

Capture Technology

ÅBusiness of CO2 Flooding and Moving Forward with CCS



Webinars ïSlides and Voice

ÅThe Promise and Performance of Next Generation CO2-

EOR by Advanced Resources International with Vello

Kuuskraaand Michael Godec

ÅCCS (and CO2 Flooding) in the Permian Basin ïAn 

Overview of the Science and Training Program with 

Steve Melzer and Dwight Rychel

ÅCCS in the Permian Basin, The Reservoir ï

Characterization, Modeling and Monitoring with Steve 

Melzer and Bob Trentham



Free Open Courseware - AAPG

ÅCarbon Capture  and Sequestration: An 

Introduction

ÅGeological Models in CO2 Separation

ÅCO2 Supply, Demand: Legal and Regulatory 

Issues

ÅCO2 Separation, Compression, Transportation 

and Marketing



Permian CCS e-Cert Program

ÅOnline program

ÅProceed at your own pace

ÅCertification after demonstrated learning

ÅSimilar topics as short courses

ÅStructure the same as recent AAPG Solar Energy 

Program



Other CCS Training Organizations

Midwest Geological Sequestration Consortium ïSequestration Training and Education 

Center ïMGSC-STTC (http://sequestration.org/step/index.html) by Illinois State 

Geological Survey. 

Carbon Capture and Storage Training (CCST) Northwest ïCarbon Tech Alliance 

(www.carbontechalliance.org) by Environmental Outreach and Stewardship Alliance. 

Southwestern United States CO2 Sequestration Training Center ïCO2TC (New 

Mexico Institute of Mining and Technology) 

www.southwestcarbonpartnership.org/default.aspx. 

Southeast Regional CO2 Sequestration Technology Training Program ïSECARB-Ed 

(www.sseb.org/secarb-ed.php) by Southern States Energy Board (www.sseb.org). 

Sequestration Training, Outreach, Research & Education ïSTORE 

(www.storeco2now.com) by University of Texas at Austin..

Wyoming CCS Technology Institute ïWCTI (http://wcti.uwyo.edu) by University of 

Wyoming. 

http://sequestration.org/step/index.html
http://www.carbontechalliance.org/
http://www.southwestcarbonpartnership.org/default.aspx
http://www.sseb.org/secarb-ed.php
http://www.sseb.org/secarb-ed.php
http://www.sseb.org/secarb-ed.php
http://www.sseb.org/
http://www.storeco2now.com/
http://wcti.uwyo.edu/


Permian Basin CCS Training Center

What Has Worked
ÅHighly Qualified and Responsive Advisory Board

ÅNewsletter and e-Alert Informative, hundreds of readers

ÅBroad Encompassing Curriculum

ÅStructure in place for first two short Courses and 

Webinars



Permian Basin CCS Training Center

Challenges
ÅLack of congressional action regarding climate control providing 

incentives to capture and sequester CO2 causing otherwise 

interested parties to lose interest

ÅTargeted Oil and Gas Professionals in Permian Basin have skills 

in place for sequestration via CO2 EOR and little interest in 

geological storage in saline formations

ÅConsequently low interest in early produced workshops and 

webinars



Permian Basin CCS Training Center

Where We Are Today
ÅBroadened targeted audience to include regulators, 

environmentalists, scientists, electric generating 

industry and other CCS stakeholders

ÅSlowed the pace of delivery somewhat until the 

audience is broadened and some hope of legislation 

emerges

ÅFocused more on electronic delivery, versus the local 

workshops



Operations Workshop Topics

ÅCO2 Flood Operations

ÅWellsite Surface Equipment

ÅDownhole Design and Considerations

ÅOperational Features Peculiar to CO2 Injection Projects

ÅExamples of Operator Differences

ÅReview of Anthropogenic Sources and Existing and Future 

Capture Technologies

ÅDehydration Processes

ÅCompression Facilities

ÅSulfur Removal

ÅRecycle Plants
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Field Flow Diagram
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Surface Equipment       

Design Considerations

Production Equipment/Vessels

Headers

Separators-2 & 3 phase

FWKO

FGKO

Tanks

Oil & Water

Vapor Recovery

Water Injection Equipment
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Production Equipment - Vessels

ÅProduction Separator
ï2-phase

ïEliminates large gas 
volumes at test site

ïDisperses slugs and 
surges

ÅFree Gas Knock Out
ï2-phase

ïEliminates large gas 
volumes

ïRegulates fluid delivery 
to FWKO
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Production Equipment - Vessels

ÅFree Water Knock Out

ï2-phase (fluid packed), or

ï3-phase

ÅHeater-Treater

ï3-phase 

ïVertical or horizontal

ïOil/water separation

ÅGas Scrubber

ï2-phase

ïSeparates carry over fluids
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Production Equipment - Vessels

ÅDesign Considerations

ïOperating pressure

ïOperating temperature

ïProduction flow rates 

throughout life of project

ÅMaterials

ïInternally coated carbon 

steel
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Production Equipment - Tanks

ÅWorking Tank

ÅLACT Tanks

ïCirculation system

ïAgitators (mixers)

ÅDesign Considerations

ïDaily production rates

ïOperator response time

ÅMaterials

ïCarbon steel

ïPartial internal coating
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Production Equipment - Vapor Recovery

ÅDesign Considerations

ïGas volumes

ïOxygen

ïRegulatory compliance

ÅMaterials

ïVessels: CS hot side / SS 

cold side

ïPiping & Valves: CS hot 

side / SS cold side



Downhole Design Considerations

Tubulars- Both Production and Injection Wellbores

Metallurgy for Pumps and Packers

Artificial Lift 



C02 Operations Features/Operator Differences

Review operational feature differences and 

similarities  in regard to production practices 

including artificial lift.

Review operational differences in the handling of 

the produced gas stream for the flood injection.
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Surface Facilities Options

ÅReinjection of associated gas produced (Often Referred 
to as Blood, Guts, and Feathers {BGF})

ïCompression and usually dehydration

ÅReinjection of associated gas stream coupled with C4+ 
extraction for sales

ïCompression, dehydration, rough hydrocarbon cut, CO2 removal

ÅProcessing of the associated gas stream into C2+ for 
sales and CO2 for reinjection

ïCompression, dehydration, hydrocarbon recovery (distillation, CO2

membranes, etc.)



Anthropogenic Sources and 

Separation Technologies





Industrial Sources of CO2

Blue Strategies, 2010



CO2 Capture Technologies

Pre-Combustion

IGCC ïFutureGen

Membranes

Oxy-Combustion and Chemical Looping

Pure Oxygen vs. Air in Boiler

Post Combustion

Adsorption

Solvent

Integrated Environmental Control Model ïWWW.iecm-online.com

Discuss and Evaluate all CO2 Capture Processes

http://www.iecm-online.com/
http://www.iecm-online.com/
http://www.iecm-online.com/


CO2 Capture Demonstration Projects

Performer, Location, Capture Technology ,Capture Rate (tonnes/year) , Start Date

Pre-Combustion Capture

Summit Texas Clean Energy    Odessa, TX       Selexol         3,000,000        2014

Southern Company    Kemper County, MS      Selexol    2,000,000             2014

Hydrogen Energy      California Kern County, CA    Rectisol    2,000,000    2016

Post-Combustion Capture

Basin Electric   Beulah, ND         Amine           5,00,000 - 1,000,000             2014

NRG Energy    Thompson, TX       Amine           ~500,000                              2015

American Electric Power    New Haven, WV    Chilled Ammonia   1,500,000   

2015

Oxy-Combustion Capture

FutureGen 2.0   Meredosia, IL     Oxy-Combustion        1,000,000                2015

Coal Fired Power Plants



Gas Plant Processing

Dehydration/Compression

Sulfur Removal/Recycle Plants



Gas Handling - Dehydration

ÅDesign Considerations

ïIs dehydration necessary?

ïWet CO2 flow rates

ïOperating pressure

ïOperating temperature

ÅMaterials

ïContactor: Stainless steel

ïRegeneration Skid: Carbon 

steel and stainless steel



Gas Handling - Compression

ÅCO2 compression differs 

significantly from natural 

gas compression

ïMaterials

ïCompressor Speed

ïDrivers

ïCooler Design



Hess Seminole Plant Schematic


