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The technology is not yet deployed or available for
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

May require new components and/or materials that are
not yet manufactured or used at a commercial scale

Some of these might also be labeled as:

® Advanced

* Breakthrough

* Game-changing

® Innovative
Leap-frog
Novel
Radical
Step-out
Transformational

* “Innovative” Systems:
= 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 ol /-coal
* “Baseline” Systems:
= USC/AUSC PC or FBC w/post- or oxy-combustion CCS
= IGCC with pre-combustion CO, capture
= NGCC with CO, capture




Cost Reduction Benefit

M Post-combustion (existing, new PC)

@ Pre-combustion (IGCC)

A Oxycombustion (new PC)

3i¢ CO, compression (all)

M Amine
solvents

@rPhysical
solvents

A cryogenic
®oxygen

Present

@ Advanced
physical
solvents

M Advanced
chemical
solvents

M Ammonia
CO, com-
pression

5+ years

®PrBI M [onic liquids

membranes g pjotq) organic
M Solid frameworks
@ sorbents W Enzymatic
B Membrane membranes
®systems

$vs

@Biomass co-
firing

10+ years 15+ years

A Chemical
@ looping
A OTM boiler

M Biological
processes

A CAR process

20+ years

Time to Commercialization

Diffusion

How do we advance
next-generation technologies?

Adoption Diffusion
Invention (limited use of improvement &
early designs) widespread use)

Learning Learning
By Doing By Using
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Stage of Technology Development and Deployment

To get of-a-kind costs
you have to build N plants

Stage of Technology Development and Deployment
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* Are there (or will there be) markets for next-generation
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 ?

Where will the money come from to build and operate
large pilot plants (and future demonstration plants)?
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