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Abstract 

The objective of this project (“Project”) is the completion of a feasibility study assessing 

a clean-coal generation technology design for North Dakota lignite which could result in 

future lignite electric generation and which supports the future use of North Dakota 

lignite.    The technology provider is a company named NET Power, LLC., and the 

technology involves an innovative, high-pressure, oxy-fuel, supercritical carbon dioxide 

electric generation cycle.  The Project will focus on the system design for this technology 

that would be suitable for use of North Dakota lignite as the fuel, the anticipated 

performance characteristics of this system design, and the challenges to advancing 

further, more detailed development. 

 

The expected results of the Project will be an optimized design of the technology system 

as fueled with North Dakota lignite including integration of key system components, 

identification of performance metrics and key development hurdles for the optimized 

design, identification of key processing requirements for North Dakota lignite, and the 

challenges with system design and performance utilizing North Dakota lignite. 

 

The Project is expected to commence in June 2013 and be completed by October 2013.  

The total cost of the Project is set at $1,000,000, with $150,000 coming from the two 

industry funding partners of ALLETE and Dakota Gasification Company (DGC), 

$700,000 of in-kind services being provided by the technology developer NET Power 

and their team, and the remaining $150,000 being sought as grant funds from the North 

Dakota Industrial Commission. 
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The Project will be managed by ALLETE, and the work will be completed by NET 

Power with subcontracts to industry experts in the Electric Power Research Institute 

(“EPRI”), Progressive Energy (Progressive), and CB&I Power. 

 

Project Summary 

The technology developer for this innovative clean-coal technology has conceptually 

developed its power cycle design for application using either natural gas or coal for its 

primary fuel.  The natural gas design is more straight forward, and has been developed 

more fully by the technology developer and other industry partners.  The coal design is 

more complex and requires additional equipment within the power system, including a 

coal gasifier.  This design needs further development to assess the challenges of 

integration of the system components and identify performance characteristics and key 

risks of the design.  This Project will focus on the development of the power system 

when fueled with North Dakota lignite, and identify the system design, integration 

requirements, performance characteristics, and key challenges to further development. 

 

The Project matches Lignite Research Council goals through the promotion of efficient 

and clean uses of lignite in order to maintain and enhance development of North Dakota 

lignite.  Additionally, the ultimate development and application of generation technology 

for this power system would preserve jobs and potentially create new jobs involved in the 

production and utilization of North Dakota lignite as well as ensure economic stability 

and future growth in the lignite industry through continued utilization of North Dakota 

lignite.  
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Project Description 

This Project will involve further assessment and design of the NET Power system 

generation technology fueled by North Dakota lignite.  The NET Power system, as shown 

in confidential Appendix A along with a detailed white paper on the technology design, 

development path to date, and development path forward, has been conceptually designed 

to be fueled on coal.  However, the current design has not had detailed development 

identifying the most effective system components to use, the integration of those 

components into a full-cycle design, the performance of that system design, and the 

challenges associated with fueling that design with North Dakota lignite. 

 

This Project will accomplish each of these tasks, focusing on the development of the 

power system when fueled with North Dakota lignite, the identification of the system 

design, integration requirements, and performance characteristics when fueled with North 

Dakota lignite, and the key challenges to further development of this technology design.   

 

The technology developer NET Power has partnered with three key industry experts in 

Toshiba, CB&I, and Exelon, to formulate a technology development team that will have 

the capabilities to design specific new materials and equipment needed to allow the 

technology design to be successful while also bringing engineering, site layout, and 

utility integration skills to the partnership.  This team has initiated substantial actions to 

further the NET Power cycle development and push forward with a path to both natural 

gas and coal, and a natural gas pilot-scale implementation, which is described further in 

the white paper provided in Appendix A. 
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This project will utilize expertise from several of the technology development partners in 

NET Power’s development team, in NET Power and CB&I, along with services from 

utility research expert EPRI and energy engineering and design firm Progressive Energy, 

which is working with NET Power on a study in the UK to identify design considerations 

for the NET Power cycle on bituminous coal.  The project that is the subject of this grant 

application will focus on a design of the NET Power cycle fueled on lignite coal, 

providing a path forward for future lignite utilization, expansion, and power plant 

development. 

 

Project Methodology: 

The methodology to be utilized in this feasibility assessment is as follows: 

• Identify the system components required to develop an operational power system 

design fueled using North Dakota lignite. 

• Determine which current market components (gasifier, fuel handling, syngas 

cleanup) best fit the proprietary NET Power system components (combustor, 

turbine) and power cycle design. 

• Run performance and economic modeling to determine expected performance 

characteristics and system design costs. 

• Identify the key challenges associated with integrating and operating this power 

cycle using North Dakota lignite as the fuel (fuel handling, syngas properties, 

corrosion) where further development could be required. 
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Anticipated Results: 

This Project will provide results in the form of a study report including information 

regarding the most feasible system design, the system performance characteristics from 

this design, the economic analysis of this technology performance, and a roadmap to 

achieve key developments of this technology fueled on North Dakota lignite. 

 

 

Resources, Facilities, and Techniques: 

The analysis will be performed by a team of industry experts with the primary services 

being provided by EPRI, utilizing their existing research facilities, modeling software, 

and electric generation analysis and coal gasification expertise, and additional services 

being provided both in-kind and on a fixed fee basis by the technology developer NET 

Power and their development partners CB&I and Progressive Energy. 

 

NET Power and CB&I are partners on the development team for the technology, along 

with Toshiba and Exelon.  Progressive Energy, a United Kingdom energy consulting and 

engineering firm, is currently providing detailed design services to NET Power on a study 

funded in part by the UK government.  This study is assessing a design of the NET Power 

cycle on bituminous coal, which will provide a good platform for the lignite feasibility 

assessment to build on.  The lignite assessment, which is the subject of this grant 

application, will utilize both data from the UK study, as well as the services of 

Progressive to assist EPRI with their analysis and utilization of the process design, heat 

balance, and economic modeling that will be completed for the UK study.  The UK study 

is expected to commence in April 2013, and be finished by July 2013. 
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Technological and Economic Impacts: 

The Project will result in furthering the technology development of a promising clean-

coal generation technology.  Development of a generation technology which could 

operate at substantially higher system efficiencies than present coal-based generation (see 

Appendix A for further information) not only allows for a more economical system, it 

also results in production of less ultimate emissions.  Couple that with the fact that the 

technology offers no atmospheric air emissions and low water usage, and the 

technological and economic impacts of furthering this technology development for North 

Dakota lignite are substantial. 

 

Environmental Impacts while the Project is Underway: 

The Project will be a feasibility study to be completed by research and industry expert 

partners in their offices and research facilities.  The Project will have no environmental 

impacts while it is underway. 

 

Why is this Project Needed? 

The Project is needed to provide additional pathways for the future use of North Dakota 

lignite and to provide alternative options for clean-coal electric generation using North 

Dakota lignite. 

 

The Project also furthers the objectives of the North Dakota Industrial Commission 

(“NDIC”) and the goals of the Lignite Research Council (“LRC”) by: 

1) Promoting economic, efficient, and clean uses of lignite and maintaining and 

enhancing development of North Dakota lignite utilization. 
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2) Preserving and potentially creating jobs in the production and utilization of North 

Dakota lignite. 

3) Ensuring economic stability and growth through further future utilization of North 

Dakota lignite for electric generation. 

4) Attracting private industry matching funds of at least 50% of the total project cost. 

 

 

Standards of Success 

The Project will be measured by the successful completion of the feasibility assessment 

and the final outcome of the study objectives to answer the questions of: 

1) Identification of the system components required to develop an operational power 

system design fueled using North Dakota lignite. 

2) Determination of which current market components (gasifier, fuel handling, 

syngas cleanup) best fit the proprietary NET Power system components 

(combustor, turbine) and power cycle design. 

3) Completion of performance and economic modeling to determine expected 

performance characteristics and system design costs. 

4) Identification of the key challenges associated with integrating and operating this 

power cycle using North Dakota lignite as the fuel (fuel handling, syngas 

properties, corrosion) where further development could be required. 

Analysis and study results are expected to be completed within budget and within the 

schedule allocated to this Project to be considered successful. 
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Background 

This Project will couple with an existing research effort being completed by the 

technology developer, NET Power, which will identify key system design parameters for 

their power cycle fueled on bituminous coal, but will not be specific to nor consider 

lignite coal.  This study will be conducted utilizing other research partners in the United 

Kingdom, and will be funded in part by a grant from the UK government.  This study will 

be initiated in April 2013 and completed in the July 2013 timeframe, and will provide the 

basis of information needed to move forward with the Project that is the subject of this 

grant application. 

 

The UK study will identify any key flaws in the overall power cycle design when fueled 

by coal, which will then be incorporated into the more specific cycle design for our 

lignite application.  The availability of this platform of design information for the NET 

Power cycle and the participation of NET Power and their development partners (Shaw 

and Progressive) will not only benefit, but will enhance the work to be completed under 

our lignite specific Project. 

 

Qualifications 

The applicant and project manager for this Project, ALLETE, Inc., is the parent company 

of Minnesota Power and of BNI Coal.  ALLETE has had a presence in the North Dakota 

energy industry since it acquired BNI Coal in 1988, and has been a partner in electric 

generation utilizing North Dakota lignite since the Milton R. Young Station Unit 2 was 

constructed in 1977.  ALLETE continues to be involved in clean-coal research and 
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development, being a partner in the EPRI CoalFleet for Tomorrow consortium and a 

partner in the Energy and Environmental Research Center clean-coal research programs. 

 

ALLETE has strong ties to the Lignite Energy Council and Lignite Research Council and 

seeks to continue to assess ways to further the beneficial use of North Dakota lignite for 

both electric generation and other potential alternatives.  Past ALLETE research efforts 

have looked at using North Dakota lignite for emissions control applications, and in 

development of previous lignite-fueled clean-coal electric generation projects. 

 

The principal investigator for this Project, EPRI, has a substantial amount of expertise in 

the utility and generation technology assessment universe and is looked at as one of the 

experts in completing generation technology feasibility and economic assessments.  

Members of the EPRI CoalFleet consortium have seen information over the past year on 

the NET Power technology and understand that EPRI considers it one of its top 

technologies to monitor over the next five years.  EPRI will work under subcontract to 

the technology developer NET Power, along with two additional development partners of 

NET Power in CB&I (formerly The Shaw Group), and Progressive Energy.  These 

partners are currently working with NET Power to further develop their technology cycle 

on both natural gas and coal.  The coal assessment is focusing on bituminous coal in the 

UK and will provide a valuable platform for the lignite assessment to be completed in 

this Project.   

 

NET Power is the developer of the technology, and holds the intellectual property on the 

technology and system design.  NET Power will provide services to EPRI’s assessment in 

design and integration of system components and modeling and analysis of component 
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and system performance.  CB&I has expertise in energy system design, engineering, and 

site layout, and will be providing those services in assistance to EPRI for the work they 

will be completing.  Progressive Energy is completing services related to assessment of 

the NET Power cycle on bituminous coal and will provide the expertise in stepping from 

their coal study into the lignite-specific study that is the subject of this Project.  

Progressive will assist with providing the research platform of system and component 

design to EPRI and building on the lessons learned from the UK coal study to ensure the 

lignite study will achieve success. 

 

The services provided by EPRI and the other development partners are identified in 

Appendix B.   

 

The other industry funding partner for this Project, Dakota Gasification Company (a 

subsidiary of Basin Electric Power Cooperative), also has substantial ties to the North 

Dakota lignite industry and to both electric generation utilizing lignite as well as 

gasification of lignite.  This partner brings valuable experience which will help the 

Project through increasing understanding of what types of equipment and systems will 

work for a cycle design using North Dakota lignite, and what types will not work.  This 

experience also extends to understanding of the challenges of operating a system such as 

this NET Power cycle, and what future considerations need to be addressed to further this 

technology design. 

 

Value to North Dakota 

This Project will provide value to North Dakota because it furthers the development of 

clean-coal generation technology that would utilize North Dakota lignite.  The Project 
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will result in identification of a technology design specific to the utilization of North 

Dakota lignite and the challenges that would be associated with furthering this design and 

development toward a future power plant installation. 

 

The Project will further the potential for utilizing North Dakota lignite for future electric 

generation, resulting in the preservation of lignite mining jobs and the creation of new 

generation jobs.  The Project promotes the efficient and economic utilization of clean 

lignite electric generation while offering economic stability and a growth opportunity for 

the lignite mining industry. 

 

The public sector benefits from this Project are the continued economic viability of the 

lignite mining industry and the jobs it supports, as well as the future viability of a clean-

coal, emission-free electric generation alternative to reduce carbon-dioxide emissions.  

An additional public benefit which could result from the successful development of this 

technology would be the establishment of more reasonable electric rates through a more 

efficient generation process, as compared to other alternatives for clean, baseload electric 

generation. 

 

The likely use of the results of the Project would be from private industry and the 

application of the technology to electric generation for utility customers.  Additional 

public application of the technology in the future could be for public locations such as 

universities and schools which generate their own electricity or heating requirements 

which could install this type of generation technology. 
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Management 

The Project will be managed by both ALLETE, and the technology developer NET 

Power.  The contracts to complete the feasibility assessment will be held between NET 

Power and the investigators EPRI, Progressive, and CB&I, for purposes of keeping the 

technology design and current intellectual property of NET Power confidential.  

ALLETE, on behalf of the NDIC, LRC, and the other industry funding partner will 

oversee the implementation of the Project to ensure that the scope is completed, the 

schedule is upheld, and the budget is adhered to.  For purposes of the grant agreement 

between ALLETE and the State of North Dakota acting by and through its Industrial 

Commission, ALLETE will be the grantee and requests the ability to utilize the 

appropriate subcontractors (NET Power and their subcontractors in EPRI, Progressive, 

and CB&I) for completion of the required services. 

 

A project management chart is provided as follows: 

 

Project Manager & 
Industry Funder:

ALLETE, Inc.
Bill Sawyer

Industry Funder:
Dakota Gasification 

Company
Bob Fagerstrom

Grant Funder:
NDIC - LRC
Mike Jones

Main Contractor and 
Development Partner:

NET Power, LLC.
Mike McGroddy &

David Freed

Principal Investigator:
EPRI

David Thimsen & Team

Development
Partner:

Progressive Energy

Development 
Partner:

CB&I

Funding Deliverables

CB&I 
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Periodic updates from EPRI, Progressive, and CB&I will be provided to both NET Power 

and ALLETE, and identification of progress towards key milestones for the assessment 

will be provided.  The milestones established for this Project are as follows: 

1) Completion of system component analysis for the cycle design – what is needed. 

2) Completion of specific component specification for key system components 

outside the proprietary NET Power components – this includes the gasifier, fuel 

handling, and syngas cleanup components. 

3) Completion of performance and economic modeling and determination of 

expected performance characteristics and system design costs. 

4) Identification of the key challenges associated with integrating and operating this 

power cycle using North Dakota lignite as the fuel and areas where further 

development is required. 

 

Timetable 

The anticipated schedule for this project is as follows: 

 

 

A more detailed schedule is provided along with the Scope of Work for the Project in 

Appendix B.   

 

 

  Task Start Date Completion Date

Power System Component Analysis June 1 September 15

Component Specification for Lignite Specific Design July 1 September 15

Performance and Economic Modeling September 1 October 15

Identification of Key Challenges September 1 October 15
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A final report will be submitted to the NDIC and LRC by October 31, 2013, resulting in a 

project schedule for grant purposes as follows: 

Project Start Date:  June 1, 2013 (or later based on the execution date of  

the NDIC grant agreement) 

Project Completion Date: October 15, 2013 

Final Report Submittal: October 31, 2013 

 

Since this Project has a short duration of five months, periodic updates are not expected 

to be completed, however, the project has a specific list of tasks and milestones as 

provided above.  If updates are needed during the five month timeframe of the 

assessment, they can and will be provided upon request. 

 

In the event that NET Power’s UK bituminous coal study is delayed, ALLETE will notify 

NDIC and alter the project timetable accordingly, if needed. 

 

Budget 

The budget for the Project is $1,000,000, which includes $300,000 of direct cash funding 

and $700,000 of in-kind services being provided.  The cash portion of this budget is 

divided between: 1) the two industry partners providing a cash contribution of $150,000, 

and, 2) the subject of this grant request for a cash contribution of $150,000 from the 

NDIC/LRC. 

 

The in-kind services will be provided by NET Power and their development partners, 

who will be bringing a substantial amount of technology development to the table with 
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the UK coal study which provides the platform which this Project will build upon, as is 

described in the Scope of Work in Appendix B.   

 

The cash funding will be used entirely for services performed by the subcontractors to 

ALLETE (NET Power and their subcontractors of EPRI, Progressive, and CB&I) 

sufficient to complete the Scope of Work for the Project.  The Principal Investigator for 

the project will be EPRI.  The Scope of Work for the services to be performed by EPRI, 

NET Power, Progressive and CB&I, is provided in Appendix B.  The anticipated budget 

for the Project is identified below.  

 

The $300,000 of cash funding identified in the table above will all be used for direct 

services provided to complete the scope of work.  No capital equipment will be 

purchased as a part of this Project.  The budgeted costs will cover labor, overheads, and 

indirect costs for each of the service providers in performance of the services required for 

the scope of work.   

 

Of the costs identified for the project budget, the grant will support the completion of the 

work by the Principal Investigator, ERPI.  The funding provided by the industry partners 

will support the supplementary work to be completed by the additional research partners, 

NET Power, Progressive, and CB&I, to ensure that the system design and integration 

work performed by the Principal Investigator can be successful.   

  Service Provider
Cost for Services 
to be Provided

In-Kind Services    
to be Provided

Total Budget

EPRI - Principal Investigator $185,000 - $185,000

NET Power - Power Cycle Development and Integration $57,000 $400,000 $457,000

Progressive - System Design modifications from UK Study $43,000 $200,000 $243,000

CB&I (Shaw) - Plant Design, Layout, Construction Expert $15,000 $100,000 $115,000

Project Budget   $300,000 $700,000 $1,000,000
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The grant funding requested is necessary to achieve the project’s objectives and fulfill the 

scope of work for this Project.  Without the grant funding, the industry partners would 

not have sufficient funding available to complete this research.  The magnitude of the 

funding required to secure the services of industry leading experts to provide the 

necessary research services would not able to be covered by the industry partners.  If the 

grant funding was not available, or was only available at a lesser amount, the research 

would not be completed at this time and would be delayed until a future date when 

sufficient funds could be acquired through a public/private partnership. 

 

Matching Funds 

The matching cash funds for this project totaling $150,000, or 15% of the total project 

budget, have been secured from the industry partners identified in this application.  The 

partners have committed funds as follows: 

ALLETE     $100,000 

Dakota Gasification Company  $50,000 

A funding commitment letter from Dakota Gasification Company is attached to this 

application in Appendix C. 

 

The in-kind services to be provided for this project, totaling $700,000, or 70% of the total 

project budget, will be completed by the technology developer NET Power, and their 

additional development partners.  No industry partner in-kind (indirect) costs are used for 

the matching funds identified in this application. 
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The grant funds requested for this project total $150,000, or 15% of the total project 

budget. 

 

Project Deliverables 

This Project will provide results in the form of a study report including information 

regarding the most feasible system design, the system performance characteristics from 

this design, the economic analysis of this technology performance, and the key challenges 

to further development of this technology fueled on North Dakota lignite. 

 

The final report will answer the questions of: 

1) Identification of the system components required to develop an operational power 

system design fueled using North Dakota lignite. 

2) Determination of which current market components (gasifier, fuel handling, 

syngas cleanup) best fit the proprietary NET Power system components 

(combustor, turbine) and power cycle design. 

3) Completion of performance and economic modeling to determine expected 

performance characteristics and system design costs. 

4) Identification of the key challenges associated with integrating and operating this 

power cycle using North Dakota lignite as the fuel (fuel handling, syngas 

properties, corrosion) where further development could be required. 

 

The final report is the deliverable in which the State has the intellectual property rights 

provided in Administrative Code section 43-03-06-03.  The technological information 

underlying the study cannot be subject to this code provision as that constitutes pre-
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existing intellectual property of NET Power and was not developed with funding from 

this grant application.  

 

Tax Liability 

Attached in Appendix D please find an affidavit stating that ALLETE does not have any 

outstanding tax liability owed to the State of North Dakota or any of its political 

subdivisions. 

 

Manufacturing Waiver Requirement 

ALLETE requests, as a part of this application, that the NDIC provide a waiver for the 

requirements listed in Chapter 43-03-06-04 of the North Dakota Administrative Code in 

reference to having all manufacturing of new technology or systems substantially occur 

in the state of North Dakota.  Since this Project involves a feasibility study and design of 

a new power system, there will be no manufacturing that will occur as a part of this 

Project.  However, if an additional phase of research and development occurs beyond this 

feasibility study to further the potential for application of this technology, ALLETE 

cannot commit on behalf of the technology provider that any manufacturing of equipment 

will be completed in North Dakota and asks for a waiver of this requirement to not hinder 

further development of this promising technology. 
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Statement of Work 

for 
Feasibility Assessment of the NET Power Electric-Generation  

Technology when fueled with North Dakota lignite 
 

“«Oxy-Lignite Syngas Fueled Semi-Closed Brayton Cycle Process Evaluation»” 
 
A. Background, Objectives and New Learnings: 

NET Power (Durham, NC) is developing a novel oxy/gas-fired semi-closed 
Brayton power cycle for co-production of bulk power and CO2 suitable for 
enhanced oil recovery or other geological storage. Initial deployments of the power 
cycle are expected to be fueled with natural gas, but, in the longer term, NET 
Power expects that a coal syngas-fueled version of the power cycle will be an 
option.  
 
NET Power has a study underway which will evaluate the expected performance of 
their technology when integrated with a bituminous coal syngas plant. The work 
proposed here will be to conduct a similar analysis for plant performance when 
integrated with a lignite syngas plant taking into account the unique characteristics 
of lignite as compared to bituminous coal. In these applications, the NET Power 
technology would replace the combustion turbine combined cycle plant normally 
included in an integrated gasification combined cycle (IGCC) plant design. 
 
The work conducted under this agreement will exploit EPRI’s experience in 
assessing the engineering and economic factors for lignite-fueled IGCC plants. 

 
B. Benefits 

At the beginning of the 21st century, increasing political and technological focus is 
being given to minimizing carbon dioxide (CO2) emissions to the atmosphere. A 
significant source of CO2 entering the atmosphere is from combustion of coal to 
generate electric power. The technology being developed by NET Power produces 
storage-quality CO2 as a by-product of normal operations and has the potential for 
low CO2 capture cost and lower levelized cost of electricity compared to gas-fired 
and coal-fired power plant designs to which CO2 capture technology must be 
added. The work under this agreement will provide an initial assessment of the 
benefits and costs of the proposed technology when fueled by lignite, a low-cost 
fuel resource abundant in North America.   
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C. Tasks: 
 

1. Design Review of Lignite-fueled IGCC power plants: 
  

EPRI EPRI has previously conducted numerous Engineering and Economic 
Evaluations of IGCC power plants. A study specifically focusing on the 
unique constraints associated with lignite gasification has also been 
conducted1. In this task, EPRI will provide to NET Power the lignite design 
study as well as a concise, referenced, design review of lignite gasification 
plant producing syngas suitable for firing in NET power technology 
including: fuel handling, fuel preparation (sizing and drying), air separation 
plant, suitable gasification technology, syngas filtration, syngas clean-up 
systems, ash handling, and syngas compression to combustor pressure. The 
non-confidential design and performance characteristics of suitable lignite 
gasifiers and syngas filtration/clean-up technologies will be detailed. 

NET Power/ 
PEL 

As part of previous investigations into suitability of available gasification 
and syngas treatment technology options, NET Power and Progressive 
Energy have performed a similar design study of these components for the 
combustion of hard coals.  A major focus of this study was an investigation 
of key technology attributes and their effect on the performance of the NET 
Power Cycle, independent of fuel type.  As these effects on overall plant 
performance are unique to any previous studies of IGGC-type technology, 
NET Power will provide EPRI with background details of this study, 
including any available background data on performance and cost 
implications of technology options.  NET Power and Progressive Energy 
will work with EPRI to refine the design review, optimizing for integration 
with the NET Power Cycle, as well as combustion of a lignite fuel.  
Progressive Energy will also interface with the relevant vendors for 
candidate systems to ascertain how combustion of a lignite fuel will affect 
commercial guarantees for the system, a key consideration for eventual 
deployment of the technology.  This is expected to take the form of an 
initial, interim and final design review of EPRI’s work, as well as work 
required to interface with vendors. 

 
2. Optimized Design of NET Power Cycle and Integration with lignite gasification plant 

 
EPRI EPRI will conduct process modeling to optimize the integration of a 

prototype semi-closed, direct-fired Brayton power cycle, supplied by NET 
Power, with a candidate lignite gasification plant, the scope of which will be 
developed in cooperation with NET Power. The integrated process model(s) 
developed will be used for the cost study in Task 6 below.  

NET Power NET Power will provide EPRI with all background information and data 
required for detailed process modeling of the NET Power Cycle.  NET 
Power will contribute work developed previously for combustion of hard 
coals and work with EPRI to assist development of their model.  It is 
expected that NET Power will assist in optimization of the model and 
perform several, iterative design reviews throughout the process.  Validation 

                                                 
1 Gasification of Lignite Coal.   EPRI, Palo Alto, CA: 2009.   1018137.    

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001018137
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of the results will also be iteratively performed and compared against 
previous work on hard coals.  

PEL Progressive Energy will provide background information generated from 
previous work on an optimized NET Power model for the combustion of 
hard coal, input on detailed models of gasification, input on available 
vendor data for the operation of specific components (or interface with 
vendors to assist in any required data gathering for the same) and provide 
comment on the suitability of the optimized system for commercial 
operation.  PEL will also investigate optimal integration of those systems 
identified in Task 4 for the pre-treatment and processing of lignite coal.  
This is expected to take the form of an initial and final design review 
meeting in addition to work required for interface with vendors and 
optimization for preprocessing. 

 
3. Technology Gap Assessment 

 
EPRI EPRI will assess the technical maturity of the components of the integrated 

power plant(s) developed to identify technology gaps and how the 
associated technical uncertainties might be reduced to acceptable levels by 
detailed design studies and/or pilot plant work. 

NET Power NET Power will provide background information on technical maturity of 
the optimized NET Power Cycle for the combustion of hard coals, as well as 
mitigation plans already identified and detailed from previous work.  
Results of EPRI’s analysis of components unique to the combustion of 
lignite will be reviewed.  This is expected to take the form of initial and 
final review iterations. 

PEL Progressive Energy has already conducted a detailed analysis of technical 
maturity of those components required for the combustion of hard coals.  
They have solicited the opinion of experts in relevant fields for a study to 
identify required developments for commercialization, as well as details of 
required studies for mitigation, possible partners, funding requirements and 
expected timelines for the same.  Progressive will utilize these partners to 
provide similar detail to the design studies and pilot plant work identified by 
EPRI   

 
4. Lignite pre-processing requirements and additional safety concerns for handling 

 
EPRI EPRI will review design studies and field experience for lignite 

handling/preparation focusing on lignite drying, a process requirement 
likely to be critical to overall process performance. The study will also 
identify any extra-ordinary safety concerns associated with 
handling/preparation of lignite (as compared to normal coal handling 
concerns). 

NET Power NET Power will review results of EPRI’s analysis and seek comments from 
its partners on optimization of the pre-processing requirements for 
performance and cost.  This is expected to take the form of initial and final 
review iterations. 
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5. Materials Assessment  
 

EPRI EPRI will conduct a review of materials suitable for the lignite 
gasification/gas clean-up processes as well as the NET Power cycle 
components. This assessment will focus on corrosion effects as well as 
strength of materials that might be used for high pressure, high temperature 
components.  

NET Power NET Power will provide input on material reviews conducted to date for 
prevention of corrosion for various components unique to the NET Power 
system.  This is expected to take the form of initial and final review 
meetings. 

CB&I CB&I provide input on materials under consideration for the NET Power 
Cycle for the combustion of both natural gas and hard coals.  Knowledge of 
design and procurement information for components unique to the NET 
Power cycle will be provided.  Results of EPRI’s analysis will be reviewed 
and cost implications of material selections (based on rough quantities of 
piping, etc.) will be added. 

 
6. Cost Study 

 
EPRI EPRI will conduct an economic evaluation of the full lignite syngas-fueled 

NET Power technology according to commonly accepted cost estimating 
procedures2 and using economic parameters mutually developed with NET 
Power. The cost study will estimate major component cost, installation and 
start-up costs as well as non-fuel and fuel operating costs using common 
costing tools. The results of the cost study will include: total plant cost, 
levelized cost of electricity, cost of CO2 captured/avoided compared to 
baseline plants with pre-combustion CO2 capture and IGCC and pulverized 
coal power with post-combustion CO2 capture. EPRI will rely on NET 
Power to provide costs for the components of the semi-closed Brayton cycle 
technology which they are developing. 

NET Power NET Power will provide information on equipment costs for those 
components unique to the NET Power Cycle and any information generated 
from previous studies for the combustion of hard coals. 

CB&I CB&I will provide information on BoP component costing performed to 
date and review capital costs estimated by EPRI.  Where possible, CB&I 
will provide increased certainty on capital cost estimates to aid EPRI’s 
analysis of LCOE and expected cost of CO2.   

 
D. Deliverables: 
Task 1 – EPRI will provide to NET Power the proprietary report: Gasification of Lignite Coal3.   
Tasks 1-6 – EPRI will provide informal reports of all findings. 
At the end of the project, a final report will be submitted to NET Power, who will then provide 
the report to the Project Manager, ALLETE. 
 

                                                 
2 Toward a Common Method of Cost Estimation for CO2 Capture and Storage at Fossil Fuel Power Plants.   
EPRI, Palo Alto, CA: 2013.   3002000176. 
3 Gasification of Lignite Coal.   EPRI, Palo Alto, CA: 2009.   1018137.   

http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000003002000176
http://www.epri.com/abstracts/Pages/ProductAbstract.aspx?ProductId=000000000001018137
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E. Estimated Cost: 
  
 EPRI – $185,000 
 NET Power – $57,000 
 PEL – $43,000 
 CB&I – $15,000 
 Total – $300,000  
 

In addition to the costs directly incurred for this program, NET Power, PEL and CB&I 
will be contributing significant in-kind work to generate designs, layouts, equipment lists, 
models and experimental data for both gas- and coal-fired NET Power systems that will 
serve as the basis from which to conduct the current study.  All required information, 
including information generated specifically for the effects of coal combustion on the 
NET Power system, will be provided for use in this current study.  The value of this in-
kind effort will be: 
 
 Commercial NET Power Natural Gas Pre-FEED Study: $500,000 
 NET Power “Path to Coal” UK Study (estimate of private cost share): $200,000 

 
F. Estimated Period of Performance / Estimated Schedule: 

The Period of Performance for this effort is 19 weeks from completion of the contract. 
The schedule for individual tasks: 
 

 Week 
Task 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1 X X X X X X              
EPRI X X X X X               
NP X  X  X X              
PEL X  X X X X              

2     X X X X X X X X X X      
EPRI     X X X X X X X X X       
NP     X X X X X X X X X X      
PEL     X    X  X X X X      

3              X X X X X X 
EPRI              X X X X X  
NP              X    X X 
PEL              X    X X 

4        X X X X X X       
EPRI        X X X X         
NP        X    X X       

5     X X X X X X X X X X X     
EPRI     X X X X X X X X X       
NP     X        X X      
CB&I     X         X X     

6              X X X X X X 
EPRI              X X X X X  
NP              X  X  X X 
CB&I              X   X X X 
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Appendix C:  Project Partner Funding Commitment Letter 
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Appendix D:  Affidavit for Tax Liability 
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