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Here, “NextHere, “Next--Generation Technology ” Generation Technology ” 
means one that is not yet commercial  means one that is not yet commercial  

Some of these might also be labeled as:f g
• Advanced
• Breakthrough
• Game-changing
• Innovative
• Leap-frog

E.S. Rubin, Carnegie Mellon

• Novel
• Radical
• Step-out
• Transformational

Characteristics of NextCharacteristics of Next--GenerationGeneration
Coal Conversion SystemsCoal Conversion Systems

• The technology is not yet deployed or available for e tec o ogy s ot yet dep oyed o ava ab e o
purchase at a commercial scale 

– Current stage of development may range from                  
concept to large pilot or demonstration project

• Process design details still preliminary or incomplete
• Process performance not yet validated at scale, or 

under a broad range of conditions
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under a broad range of conditions
• May require new components and/or materials that are 

not yet manufactured or used at a commercial scale 

Some Advanced Systems for          Some Advanced Systems for          
LowLow--Carbon Power GenerationCarbon Power Generation**

• “Innovative” Systems:
Hi h t t t l / l High temperature oxy-natural gas / syngas power cycles

– e.g., NET Power, CES

 Very high temperature topping cycles
– e.g., MHD, fuel cell

 Enhanced efficiency combustion / heat transfer 
– e.g., chemical looping combustion, pressurized air-coal  or oxy-coal 

• “Baseline” Systems:
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Baseline  Systems:
 USC/AUSC PC or FBC w/post- or oxy-combustion CCS
 IGCC with pre-combustion CO2 capture
 NGCC with CO2 capture 

*Source: D.Thimsen, EPRI, 2014
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Advanced Technologies for Advanced Technologies for 
COCO22 CaptureCapture

Post-combustion (existing new PC)Post-combustion (existing new PC)Post-combustion (existing new PC)Post-combustion (existing new PC)
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How do we advance How do we advance 
nextnext--generation technologies?generation technologies?
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A Common Model of A Common Model of 
Technological Change Technological Change 

Invention Adoption DiffusionInnovation
New 
idea
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A A More Realistic Model of More Realistic Model of 
Technological ChangeTechnological Change

Invention
Adoption

(limited use of
early designs)

Diffusion
(improvement & 
widespread use)

Innovation 
(new or better

product) 

New 
idea
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Learning
By Doing

Learning
By Using

R&D
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Typical Cost Trend of a New TechnologyTypical Cost Trend of a New Technology
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Stage of Technology Development and Deployment

ResearchResearch Development Development DemonstrationDemonstration DeploymentDeployment Mature TechnologyMature TechnologyResearchResearch Development Development DemonstrationDemonstration DeploymentDeployment Mature TechnologyMature Technology

Adapted from EPRI TAG

Historical cost of SOHistorical cost of SO22 and NOand NOxx controls controls 
follow trend shown in previous slidefollow trend shown in previous slide
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Source: Rubin et al. 2007
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Technology ScaleTechnology Scale--Up Takes Up Takes 
Time and MoneyTime and Money
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Three Simple Questions Three Simple Questions 
for this Workshopfor this Workshop

• Are there (or will there be) markets for next-generation e t e e (o w t e e be) a ets o e t ge e at o
coal technologies, and if so, what technologies, or 
technology characteristics, are (or will be) sought ?

• Which technologies now under development are best 
positioned to meet these market demands, but require 
scale-up to a large pilot plant before a commercial 
system can be offered ?
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y
• Where will the money come from to build and operate 

large pilot plants (and future demonstration plants)?

I Look Forward to Your ThoughtsI Look Forward to Your Thoughts
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Thank YouThank You
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rubin@cmu.edurubin@cmu.edu


