

























































































EERC@« UNIVERSITY OF NORTH DAKOTA

Energy & Environmental Research Center

_

15 North 23rd Street — Stop 9018 / Grand Forks, NO 58202-9018 / Phone: {701) 777-5000 Fax: 777-5181
Waeb Site: www.undeerc.org

March 26, 2014

Lignite Research Program
State of North Dakota

The Industrial Commission
State Capitol

Bismarck, ND 58505

To Whom It May Concern:

Subject: Letter of Support for ClearSign Proposal Entitled “Combustion Enhancement of Solid
Fuels Using ClearSign’s Technologies”

This letter expresses the support of the Energy & Environmental Research Center (EERC)
for the application of the above-referenced proposal submitted by ClearSign Combustion
Corporation to the North Dakota Industrial Commission (NDIC) Lignite Research Program.

We understand that ClearSign’s Electrodynamic Combustion Control™ technology is a
candidate for testing and validation to enhance the combustion outcomes of lignite coal. We are
generally supportive of their application for a Lignite Research Grant, and the EERC is very
interested in exploring the viability of ClearSign’s technology and any other emerging
technology to provide solutions to address NOy and PM; 5 emissions in lignite-fueled power
plants. The EERC is interested in testing the technology at the pilot scale should the NDIC
determine it merits further evaluation, as the EERC would with any technology.

If you have any questions, please feel free to contact me by phone at (701) 777-5276 or by
e-mail at mholmes@undeerc.org.

Sincerely,

Michael J. Holmes
Deputy Associate Director for Research

MIJH/mro

Printed on Recycled Paper



March 20, 2014

State of North Dakota

The Industrial Commission

State Capitol

Bismarck, North Dakota, 58505
ATTN: Lignite Research Program

Re: ClearSign Proposal Entitled “Combustion Enhancement of Solid Fuels Using ClearSign’s
Technologies”.
Subject: Letter of Support

To Whom It May Concern:

This letter shall serve to express the support of National Rural Electrical Cooperative
Association (NRECA) for the application of the above referenced proposal submitted by
ClearSign Combustion Corporation to the North Dakota Industrial Commission, Lignite
Research Program.

ClearSign’s Electrodynamic Combustion Control technology is a candidate for test and
validation to enhance the combustion outcomes of lignite coal and as such we support their
application for a Lignite Research Grant. NRECA is very interested in exploring the viability
of ClearSign technology as a solution to address NOx and PM2.5 remediation in our
member’s lignite fueled power plants.

NRECA will invest $50,000 US in the effort as well as sending personnel to witness the
lignite testing firsthand.

We strongly urge approval of the applicants grant to further improve the combustion
outcomes of lignite coal.

Sincerely,

Dale T. Bradshaw

Dile 7. Bradsbaw

Consultant to NRECA CRN
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2014 March 21

State of North Dakota

The Industrial Commission

State Capitol

Bismarck, North Dakota, 58505
ATTN: Lignite Research Program

Re: Support of ClearSign Proposal Entitled “Combustion Enhancement of Solid Fuels Using
ClearSign’s Technologies”.

To Whom It May Concern:

SaskPower is pleased to support the proposal from ClearSign Combustion Corporation to the
North Dakota Industrial Commission, Lignite Research Program for Combustion Enhancement
of Solid Fuels Using ClearSign’s Technologies.

The coal-fired electric generation sector is currently facing a variety of serious challenges. Of
particular concern to utilities burning Fort Union lignite is the lack of a suitable technology to
meet upcoming regulatory limits for nitrogen oxide (NOx) emission due to the current
incompatibility of selective catalytic reduction (SCR) with combustion of our lignite.
ClearSign’s Electrodynamic Combustion Control (ECC) technology represents a novel
combustion management technology for reducing NOyx emissions by taking advantage of the
electrical properties of flames to provide a combustion environment that reduces NOx formation.
Key to ECC’s ability to manage combustion is the presence of cations in the flame. The high
concentration of sodium in Fort Union lignite should result in high levels of flame cations,
compared to other fuels, making ECC particularly suitable for application to lignite.

ClearSign’s ECC technology offers other possible benefits resulting from better combustion
management. More uniform and stable flames should result in needing less excess air for
combustion support. This would result in better plant efficiency and reduced CO, emissions
intensity. SaskPower is currently installing a CO, capture system at its Boundary Dam Power
Station Unit 3 and is considering further retrofits on other units and any reduction in the amount
of CO; that needs to be captured would enhance the viability of CO; capture. ClearSign has also
reported evidence of ash agglomeration with their ECC technology. The resulting reduction in
fine particulate formation and improved performance of existing particulate capture systems
would be of considerable interest to SaskPower.
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SaskPower has a very strong interest in supporting the development and commercialization of
the ECC technology. SaskPower is pleased to provide a total of $25,000 in cost-share for the
first phase of the technology development, subject to co-funding from the North Dakota
Industrial Commission and other project sponsors. Should the proposed work be successful,
SaskPower would consider supporting further pilot tests more representative of lignite power
plant combustion conditions and subsequent larger scale testing of the ECC technology at one of
its power plants.

Please feel free to contact me if you have questions and require additional information.

Sincerely,
e W i

David W. Smith
Manager, Environmental Initiatives
SaskPower

cc. Blake Taylor
Director, Asset Management Generation

SaskPower
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