APPENDIX B

The Allam Cycle offers leading efficiencies with full carbon capture

ALLAM CYCLE NATURAL GAS (full carbon capture)

Energy Components HHV LHV

Gross Turbine Output 74.65% 82.7%
CO, Compressor Power -1047% -11.6%
Plant Parasitic Auxiliary Power -11.01% -12.2%
Net Efficiency 53.17% 58.9%

ALLAM CYCLE COAL (full carbon capture)
Energy Components HHV LHV

Gross Turbine Qutput 7112% 74.91%
CO, Compressor Power -10.25% -10.78%
Plant Parasitic Auxiliary Power -11.99% -12.69%
Coal Slurry Pump 1.5%
o
Net Efficiency 48.88% 51.44% Coal Slurry Chiller 0.6%
Misc. 10.8%

Other Allam Cycle Applications Have Major
Benefits

-—4-—__“---{ 74% (LHV) natural gas efficiency
Co-production of 50,000 m3/day
65% (LHV) efficiency

Courtesy from Net Power & 8Rivers
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LCOE ($MWh)

GTC 2014

Increased performance, lower capital cost and reduced system
“complexity create a lower projected LCOE

28 October 2014 ' 2 | Allam Cycle
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* Lu et al. Oxy-Lignite Syngas Fueled Semi-Closed Brayton Cycle Process Evaluation (2014)
* Total Plant Cost and O&M costs were estimated for lignite-fired system in conjunction with EPRI; AACE Class 5 estimate
* Cost data for other technologies is taken from NETL baseline reports (Vol. 3, 2011)

Notes

BRIVERS

Contains the intellectual property of 8 Rivers Capital.
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Allam Cycle Coal simplifies power from coal gasification

Additional required components:

Gasifier Island Low-grade HX e e — Efficiency (100%ccs) LHV  HHV
Syngas compression DeSNO, Process
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Contains the intellectual property of 8 Rivers Capital.
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From 8 Rive
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DevelOpment to complete Stage 2 actions with ~—  ——
Pa thW ay $15 million coming from North Dakota team e
We are | A |
Here STAGE 2
Completed Cycle and Key
STAGE 1 Component
Design
Technology Further R&D, Partnerships, Funding, Pilot Plant Design
> ook 5> 2015-2018: $30 million
Metallurgy, Engineering
Rragsorigontep _t . Gas Cleanup, Design Studies
2012-2014: $1 million Gasifier Testing (Pre-FEED &
& Selection FEED)

STAGE 4 STAGE 3

Scale-up to Prove the Technology

Commercial Operation <: 2019-2020 construction
Mid 2020s 2021-2025 initial operation

Cost: $200 to $400 million
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