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ND Landscape Assessment

ND Needs an 
Energy Solution

 Coal Needs a 
Technology Leap

Social 

Expectations 
/CPP Mortal 

to Coal

ND Load 
Growth 

4 GW by 2030

Market 
Challenges

•Low oil & gas price

•Electric reliability 
not rewarded

•CCS $60-$70/ton

Time 
Compression

•CPP 2022

•4 GW Load 2030

•Tech ready 2040

Preserving CO2 is 
strategic to ND

ND Uniquely 
Positioned

•Geology

•Energy policy

•CO2 Liability

•Collaborative Partners
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Our Solution → A Broad Vision

Sustainable Solution for lignite married with a 
sustainable solution for tertiary oil recovery in 
the Bakken:

• Demonstrate the Allam technology, then develop and build a 
commercial electric generation plant in North Dakota using 
local lignite

• Transport CO2 from Allam plants to depleted conventional ND 
oil fields for Enhanced Oil Recovery and sequestration

• Develop a solution for tertiary oil recovery in the Bakken using 
CO2
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Allam Cycle Preserves the “Coal Option”

The Allam Cycle is next generation technology.

• The turbine is driven by supercritical CO2

• Near-zero emissions - 100% of the CO2 available for 

utilization. 

• Efficiency estimates nearing 50% - 1.4x higher than the 

U.S. coal fleet average. 

• Economic Power Generation 

• $0.04-$0.05 /kWh with sale of CO2 

• $0.06-$0.07 /kWh without the sale of CO2 

• Smaller Footprint - 20% of a traditional coal-based plant.

• Exceeds 111(b) NSPS rule from EPA.
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Allam Cycle Preserves the “Coal Option” cont.

• Research, engineering, and lab-modeling has been 

successfully conducted

• A 25 MWe natural gas-fired demonstration plant is currently 

being constructed in Texas. 

• Further development creates a path forward for continued 

utilization of coal.

• Substantial investment already committed from federal, 

state, international and industrial partners.
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Why North Dakota?

Technical Expertise

• Commercial gasification experience

• Gasifier technology development

• Internationally recognized leadership at EERC

Enhanced Oil Recovery Potential

• New coal plants will require CO2 capture

• Billions of barrels of additional oil may be 

recovered thru EOR in North Dakota

ND must Host to control our own destiny

• North Dakota leads the way in environmentally 

sustainable fossil fuel production
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Working Together to Accelerate  a Pathway 
to Low-Carbon Lignite Utilization

8



Our Path Forward
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Allam Cycle Development Pathway & Funding

Technology 
Research

Technology
Development

Pilot
Demonstration

Commercial
Demonstration

Commercial
Deployment

Fundamental
Research

Current 
Funding 

Mechanism
None Lignite R&D Lignite R&D None None

Lignite 
Vision 21

Proposed  
Funding

Basic 
Research

Lignite 
R&D

Lignite 
R&D

Advanced 
Technology

Advanced 
Technology

Lignite 
Vision 21

Current $ 
Available $0

$8.4 
million

$5.0 (one-
time 2015)

None None $?

Proposed  
$/biennium

$ 10 million $8.4 million
$40 to $50 

million 
$40 to $50 

million
$?

Timeline Pre 2013 2014-2015 2015-2017 2018-2020 2020-2024 > 2025

Estimated Allam cost NA $1.0 Million
$10.0 to $15 

Million
$50 to $250 

Million
$500 M - $1 B $TBD
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Keys to Success

1) State, Federal & Energy Industry Collaboration

 Lignite & Petroleum Industry Alignment

2) Maintaining state primacy 
 Ensure ND agencies have the resources they need

3) Communications  Vision vs. Policy  
 Frame positive messages

 The science is not proven/commercial 

 Time is of the essence

Message Clarity

• Tundra / Allam

• Conventional / Unconventional EOR
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