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DISCLAIMER 

 

This report was prepared as an account of work sponsored by an agency of the United States Government. Neither 
the United States Government nor any agency thereof, nor any of their employees, makes any warranty, express or 
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring 
by the United States Government or any agency thereof. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States Government or any agency thereof. 
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Executive Summary  

In 2008, Air Products and Chemicals, Inc. (“Air Products”) began development of a project to beneficially 
utilize waste blast furnace “topgas” generated in the course of the iron-making process at AK Steel 
Corporation’s Middletown, Ohio works.  In early 2010, Air Products was awarded DOE Assistance 
Agreement DE-EE002736 to further develop and build the combined-cycle power generation facility.  In 
June 2012, Air Products and AK Steel Corporation terminated work when it was determined that the project 
would not be economically viable at that time nor in the foreseeable future. 

The project would have achieved the FOA-0000044 Statement of Project Objectives by demonstrating, at a 
commercial scale, the technology to capture, treat, and convert blast furnace topgas into electric power and 
thermal energy. 
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Introduction  

The goal of the Middletown Cogeneration Project was to create the first North American facility to utilize a 
gas turbine combined cycle to produce electricity and steam from steel mill off-gases.  Currently, the mill 
produces and vents byproduct topgas.  Intending to benefit from the topgas’ lost energy and eliminate its 
atmospheric release, this project aimed to determine the feasibility and cost effectiveness of capturing this 
stream and, if the commercial arrangement proved satisfactory, build a facility to produce both power and 
process steam.  The project was intended to produce an annual average of 110 MW of electrical power, as 
well as process-related steam, from the recovered gas.   

This project progressed through Task 1 of two tasks: 
Task 1 - FEED 
Task 2 - Procurement, Construction, Start-up, Performance Acceptance 

Design Approach  

The project was divided into two tasks.  Task 1 was to identify the technical feasibility and commercial 
viability of the project.  Task 2, contingent upon the successful completion of Task 1, was to take the project 
from concept into reality.  This required commitment from both Air Products and AK Steel to proceed.  
Ultimately, such commitment did not materialize. 

Task 1 

Commencing upon execution of the DOE agreement, Task 1 provided an economic basis for Air Products 
to generate a “firm bid” to deliver steam and power to AK Steel Corporation.  Anticipating a challenging 
project, Air Products used broad technical development activities to lay the foundation for the commercial 
agreement negotiated between the parties to commence operations.  To ensure the facility could meet its 
scheduled on-stream target date, agreements were acquired for engineering labor and major equipment 
likely to affect either the plant design or capital cost estimate .  When Task 1 was nearly complete, 
commercial and regulatory considerations put the project on hold.  Air Products and AK Steel 
subsequently terminated further development on the project.  The completed Task 1 activities are 
described below. 

Environmental and Regulatory Compliance  

Air Products prepared a comprehensive plan to secure all necessary approvals and incorporated it into 
the overall project plan.  Analysis of pertinent regulations revealed no obstacles to obtaining all 
authorizations required to construct and operate the proposed facility.  Air Products hired URS 
Corporation to assist with developing an environmental permitting strategy, which identified three 
significant environmental permits that were required. These permits and Air Products’ efforts to obtain 
them are described in the following sections. 
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Air Permit  

Air Products and URS performed the required technology reviews of potential controls.  These reviews 
considered impacts and options for compliance for NOx, VOC, SO2 and particulate matter.  After Air 
Products and URS completed the air permit application requirements, a draft air permit was issued to the 
public for comment on 18 March 2011 followed by a public hearing on 27 April 2011.  In May 2011, a 
Permit to Install was issued by the Division of Air Pollution Control of the Ohio EPA (OEPA), and limited 
construction activities commenced.  A copy of the permit is in Attachment A. 

Electrical Interconnection Application 

Air Products filed an application for an interconnection study with the Midwest Independent Transmission 
System Operator (MISO). MISO was enlisted to prepare 1) a detailed electrical interconnection feasibility 
study; 2) a system study; 3) a facilities design/estimate, and 4) the Generator Interconnect Agreement.  
MISO began the study and eventually transferred the work to the PJM operator (regional transmission 
organization that coordinates the movement of wholesale electricity in all or part of 13 states and the 
District of Columbia)  The study was nearly complete when the project was suspended. 

Ohio Power Siting Board Application 

A Certificate of Environmental Compatibility and Public Need was requested from the Ohio Power Siting 
Board (OPSB).  Air Products submitted the formal application to the OPSB during Q1FY10.  The Ohio 
Public Utility Commission (PUC) conducted reviews of the project, which included a site visit. The 
process was on schedule for the issuance of the certificate in May 2011.  In April 2012, the OPSB 
requested that Air Products issue a Motion for Temporary Suspension of the proceedings due to the 
uncertain status of the project.  Air Products issued the motion, and further OPSB progress was placed 
on hold.  The scheduled public hearing was not conducted because the review was incomplete at the 
time the project was suspended. 

National Environmental Policy Act (NEPA) Assessment  

The Department of Energy completed the necessary NEPA environmental assessment and issued the 
Finding of No Significant Impact (FONSI) in July 2010.  A copy of the FONSI can be found in Attachment B. 

Engineering and Procurement  

Burns & McDonnell of Kansas City Missouri was hired to augment the Air Products engineering team in 
conduct the engineering activities.  

Engineering  

The following engineering activities were completed: 
- Defined interface conditions with AK Steel  
- Developed the plot plan  
- Awarded the geotechnical studies and completed the borings  
- Developed the building layouts were developed  
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- Prepared P&IDs  
- Conducted hazard reviews 
- Completed the operability review  
- Conducted a construction labor survey  
- Developed and optimized the overall project schedule  
- Conducted value engineering/constructability activities 
- Prepared mechanical and other estimate basis documents for all major equipment  

and systems, including: 
• Control System Architectural Drawings 
• Duct Bank Routing and Details 
• Area Classification Drawings 
• Raceway Routings and Details 
• Piping Service Index 
• Electrical One-Lines (Re-issued w/ revised Critical Service Plan) 
• Equipment List 
• Water Balances 
• Site Arrangement 

- Prepared civil construction basis for estimating: 
• Developed site sketches and quantities for site-related work 
• Determined soil stripping and general fill quantities  
• Performed site runoff calculations used resulting quantities to develop a runoff plan   

- Prepared electrical and instrument basis for estimating: 
• Issued overall one-line for estimate 
• Completed Major Electrical Equipment bid tab 
• Evaluated DCS price and supporting documentation 
• Issued instrument MTOs to estimating. 

Capital Cost Estimate  

Air Products and its subcontractor(s) completed the engineering activities required to develop a capital 
cost estimate.  

Major Equipment Procurement (for Task 1) 

Air Products and Burns and McDonald (BMcD) prepared a preliminary design for major equipment 
having a material impact on the plant design and/or capital cost estimate.  Air Products worked closely 
with all major equipment suppliers to fully understand the equipment availability.  Supplier 
commitments were obtained for the following items: 

Gas turbine generator Steam turbine generator  Heat recovery steam generators 
Auxiliary steam boilers Field-erected tank Wet electrostatic precipitators  
Fuel gas compressors    
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Task 2 

Task 2, representing the remaining tasks of Procurement, Construction, Commissioning, Start-up, and 
Performance Acceptance, did not receive the necessary permissions to proceed.  No Task 2 work was 
conducted and no costs were accrued. 

Conclusion  

After completing Task 1, project execution was placed on hold pending resolution of commercial 
arrangements and regulatory impacts.  Failure to overcome these obstacles led to the June 27, 2012 
announcement by Air Products and AK Steel Corporation to terminate the AK Steel Middletown, Ohio 
Works project. 
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Attachment A 

Permit to Install 
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Attachment B 

Finding of No Significant Impact 
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