

[image: Back to Top]


Skip to main content

  
    










  
     
  
 
 
 
 
 
 

            
  
  [image: NETL Logo]

  
  
  
  
  About

  

  
  Mission and Overview Visit NETL Contact NETL Organization Key Staff History Awards and Recognition Site Environmental Quality NETL Logo

  

  
  
  
  News and Events

  

  
  News Stories Events Conference Proceedings

  

  
  
  
  Education

  

  
  Internship Opportunities STEM Education and Outreach

  

  
  
  [image: Search]

  

  

  
  
  
  
  Research and Programs

  

  
  
  
  Carbon Management Point Source Carbon Capture Carbon Dioxide Removal Carbon Dioxide Conversion Carbon Transport & Storage Hydrogen with Carbon Management

  
  Resource Sustainability Methane Mitigation Technologies Minerals Sustainability Natural Gas Decarbonization and Hydrogen Technologies Advanced Remediation Technologies Energy Asset Transformation

  
  Core Competencies Computational Science and Engineering Energy Conversion Engineering Geological and Environmental Systems Materials Engineering and Manufacturing Strategic Systems Analysis and Engineering Program Execution and Integration

  
  Featured Infrastructure  Direct Air Capture Center Net-Zero Laboratory Hydrogen Research & Development

  

  
  
  Key Lab Initiatives Advanced Alloys Signature Center (AASC) Science-based Artificial Intelligence and Machine Learning Institute (SAMI) Center for Microwave Chemistry (CMC) Center for Sustainable Fuels and Chemicals (CSFC)

  
  Energy Technology Development Office of Energy Efficiency and Renewable Energy Battery Workforce Initiative Cybersecurity, Energy Security, and Emergency Response Office of ElectricityGrid Resilience

  
  University Training & Research Historically Black Colleges and Universities and Minority Serving Institutions Program  University Carbon Research Program

  
  Methane Emissions Reduction Program (MERP)

  

  

  

  
  
  
  Business

  

  
  
  
  
  
  Work with Us

  

  
  [image: business researcher image]

  

  
  Solicitations and Funding Opportunities Prizes and Challenges Careers Business Forms Site Support Electronic Reading Room Market Research Unsolicited Proposals Available Property Partnering with NETL Regional Workforce Initiative City of Pittsburgh MOU Small Business Corner

  
  Technology Transfer Agreements Licensing Success Stories Available Technologies FAQ Key Contacts

  

  

  

  
  
  
  Library

  

  
  
  
  
  
  Explore our Library

  

  
  [image: business researcher image]

  

  
  Approved Categorical Exclusions Environmental Assessments Environmental Impact Statements Oil and Gas Projects Summaries NETL Fact Sheets NETL Newsletters Publication Search Energy Data Exchange (EDX) FECM Extramural R&D Final Technical Reports Summary Information for Extramural R&D Awards Technical Reports Series (TRS) Peer Review Reports Interagency Working Group Initial Report

  
  Energy Analysis Search Energy Analysis Search Unit Process Library

  

  

  

  
  [image: BilHub Resource Center]

  

  
  
   
  
  
  

  
  	Research and Programs 
     Research and Programs

  
    	Carbon Management 
       Carbon Management

  
      	Main Page
	Point Source Carbon Capture
	Carbon Dioxide Removal
	Carbon Conversion
	Carbon Transport & Storage
	Hydrogen with Carbon Management



      
	Core Competencies 
       Core Competencies

  
      	Main Page
	Computational Science and Engineering
	Energy Conversion Engineering
	Geological and Environmental Systems
	Materials Engineering and Manufacturing
	Strategic Systems Analysis and Engineering
	Program Execution and Integration



      
	Resource Sustainability 
       Resource Sustainability

  
      	Main Page
	Methane Mitigation Technologies
	Minerals Sustainability
	Natural Gas Decarbonization and Hydrogen Technologies
	Advanced Remediation Technologies
	Energy Asset Transformation



      
	University Training & Research 
       University Training & Research

  
      	Main Page
	Historically Black Colleges and Universities and Minority Serving Institutions Program
	University Carbon Research Program



      
	Key Lab Initiatives 
       Key Lab Initiatives

  
      	Main Page
	Advanced Alloys Signature Center (AASC)
	Science-based Artificial Intelligence and Machine Learning Institute (SAMI)
	Center for Microwave Chemistry (CMC)
	Center for Sustainable Fuels and Chemicals (CSFC)



      
	Energy Technology Development 
       Energy Technology Development

  
      	Main Page
	Office of Energy Efficiency and Renewable Energy
	Battery Workforce Initiative
	Cybersecurity, Energy Security, and Emergency Response
	Office of Electricity
	Grid Resilience



      
	Featured Infrastructure 
       Featured Infrastructure

  
      	Main Page
	Direct Air Capture Center
	Net-Zero Laboratory
	Hydrogen Research & Development



      
	Methane Emissions Reduction Program 
       Methane Emissions Reduction Program

  
      	Main Page



      



    
	Business 
     Business

  
    	Solicitations and Funding Opportunities
	Prizes and Challenges
	Careers
	Business Forms
	Site Support Electronic Reading Room
	Market Research
	Unsolicited Proposals
	Available Property
	Partnerting with NETL
	Regional Workforce Initiative
	City of Pittsburgh MOU
	Small Business Corner
	Technology Transfer 
       Technology Transfer

  
      	Main Page
	Agreements
	Licensing
	Success Stories
	Available Technologies
	FAQ
	Key Contacts



      



    
	Library 
     Library

  
    	Approved Categorical Exclusions
	Environmental Assessments
	Environmental Impact Statements
	Oil and Gas Projects Summaries
	NETL Fact Sheets
	NETL Newsletters
	Publication Search
	Energy Data Exchange (EDX)
	FECM Extramural R&D Final Technical Reports
	Summary Information for Extramural R&D Awards
	Technical Reports Series (TRS)
	Peer Review Reports
	Interagency Working Group Initial Report
	Energy Analysis 
      Energy Analysis

  
      	Main Page
	Search Energy Analysis
	Search Unit Process Library



      



    
	About 
     About

  
    	Mission and Overview
	Visit NETL
	Contact NETL
	Organization
	Key Staff
	History
	Awards and Recognition
	Site Environmental Quality
	NETL Logo



    
	News and Events 
     News and Events

  
    	News Stories
	Events
	Conference Proceedings



    
	Education 
     Education

  
    	Internship Opportunities
	STEM Education and Outreach



    
	BilHub
	
    [image: Search]

    



  

  

  

  

       

 
 

 
 

  

 
















 

















Menu



























  
     
  
 
 
 
 
 
 


  

  
            
  S-Karra-Mechanistic-Approach-Part-2.pdf




      
            Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA Part 2: Reservoir-scale Fractured Systems Modeling Presentation by Satish Karra U.S. Department of Energy National Energy Technology Laboratory Mastering the Subsurface Through Technology Innovation, Partnerships and Collaboration: Carbon Storage and Oil and Natural Gas Technologies Review Meeting August 13-16, 2018 Mechanistic Approach to Analyzing and Improving Unconventional Hydrocarbon Production 8/15/18 Bill Carey, Luke Frash, George Guthrie, Qinjun Kang, Satish Karra, Nataliia Makedonska, Phong Nguyen, Nathan Welch, Hongwu Xu Overview of Project 8/15/18 Target: Enable technological solutions to improve recovery efficiency through an improved fundamental understanding Across Scales Karra @ 1:35 Carey @ 1:15 Kang @ 1:55 Los Alamos National Laboratory Technical Status: Reservoir-scale Fractured Systems Modeling 8/15/18 • Completed development of discrete fracture network tool for production curve calculations (large fractures + tributary fractures + matrix) • Completed analysis of influence of fracture geometry/topology on production curve • Incorporated effect of transient properties (e.g., aperture) in our DFN workflow Los Alamos National Laboratory Modeling Approach: Discrete Fracture Network (DFN) Modeling HORIZONTAL WELL HYDRAULIC FRACTURES NATURAL FRACTURES 8/15/18 200m x 200m x 200m 383 fractures – horizontal well, 6 hydraulic fractures DFN statistics from upper Pottsville formation [Jin 2003] Los Alamos National Laboratory dfnWorks R&D100 Winner in 2017 » Federal Technology Winner 2017 » Models flow and transport in fractured rock at scales from millimeters to kilometers » Uses unique meshing algorithms to represent realistic and accurate fracture networks » Enables modeling of nuclear waste disposal, oil & gas extraction from shale, mitigation of greenhouse gases and nuclear nonproliferation » Validated against site data from sites like Aspo, Sweden » Next version of dfnWorks will include graph-based methods for visualization and reduced order model simulations Los Alamos National Laboratory 8/15/18 Hydrocarbon Particles Flowing to the Well Initial HPC Calculations of Production flushing from fractures tail due to other smaller scale mechanisms Production Curve Hypothesis: Production curves reflect physical and chemical phenomena that change with time Karra et al. WRR 2015 Los Alamos National Laboratory 8/15/18 Tributary Fracture Zone and Matrix Incorporation 8/15/18 large fractures small fractures (tributary zone) & matrix Lovell et al. WRR 2018 • 
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