Technical Evaluation


General Information

Applicant

Fort Pierce Re-Powering Project, LLC

1400 Smith Street

Houston, TX  77002-7361

Authorized Representative:  Ben Jacoby, Attorney-In-Fact

Original Project

Initial Project No. 1110102-001-AC

Air Permit No. PSD-FL-320A

The current permit authorizes the construction of a new nominal 180 MW electrical generating plant to be located adjacent to the existing H.D. King Electric Generating Plant in Fort Pierce, St. Lucie County, Florida.  The new plant will be called the “Fort Pierce Re-Powering Project” and is affiliated with Enron North America Corporation.  The new plant will consist of one combined cycle gas turbine and associated equipment.  It will provide electricity for sale to the power grid and sell steam to the H.D. King Plant to re-power existing steam turbine-electrical generators.  The Fort Pierce Utilities Authority owns and operates the existing H.D. King Plant and has no ownership in, or control over, the proposed new plant.

Project Description

On August 14, 2001, the Department issued a final PSD permit for the Fort Pierce Re-Powering Project, LLC as described above.  The project included a selective catalytic reduction (SCR) system for the control of nitrogen oxides and a catalytic oxidation system to control carbon monoxide and volatile organic compounds.  On November 22, 2002, Enron North America Corporation (applicant) notified the Department that construction had not yet commenced on the project.  The applicant requests an 18-month extension of the permit to procure equipment, complete engineering and development activities, and to construct the facility.  Specifically, the applicant requests the following changes:

· Extend the expiration date from January 30, 2003 to January 30, 2005.

· Extend the authority to begin construction for an additional 18 months.

In support of this request, the applicant provided information regarding recent BACT determinations for combined cycle gas turbines based on EPA’s “RACT/BACT/LAER Clearinghouse” database and EPA Region 4’s “National Combustion Turbine List”.  In general, the applicant believes that the emissions standards specified in the PSD permit continue to reflect BACT level controls for similar combined cycle gas turbine projects.  The applicant contends that the Fort Pierce Re-Powering Project compares favorably with the only other project using a Mitsubishi Heavy Industries Model No. 501F gas turbines as follows:

Table A.  Comparison of Fort Pierce Re-Powering Project with Tenaska Alabama IV Partners, Gas Firing

	Project
	CO BACT Limit

ppmvd @ 15% O2
	CO Controls
	NOx BACT Limit
	NOx Controls

	Fort Pierce Re-Powering

(Permit Issued 08/2001)
	3.5, >75% load

10, 50-75% load
	Catalytic Oxidation
	3.5
	SCR System

	Tenaska Alabama IV Partners

(Permit Issued 10/2001)
	~35
	Good Combustion Practices
	3.5
	SCR System


The applicant notes that recent BACT determinations in Florida have limited NOx emissions to 2.5 ppmvd @ 15% O2 based on a 24-hour average.  However, these projects all utilize the General Electric Model 7FA gas turbines, which have uncontrolled NOx emissions of 9 ppmvd @ 15% O2.  The SCR control efficiency needed to attain this level is approximately 72%.  In contrast, the Mitsubishi Heavy Industries Model No. 501F gas turbine has uncontrolled NOx emissions of 25 ppmvd @ 15% O2, which would require an SCR control efficiency of 90% to attain the same level of emissions.  The applicant believes that there are issues related to the technical feasibility of reducing NOx emissions from 25 to 2.5 ppmvd.  The Department disagrees with the issue of technical feasibility and believes that an appropriately designed SCR system can achieve these levels.

Department’s Review

Based on the following conditions, the PSD permit provides opportunities to extend the construction activities and expiration date as requested:

· Section III, Permit Condition No. 3:  “Approval to construct shall become invalid if construction is not commenced within 18 months after receipt of such approval, or if construction is discontinued for a period of 18 months or more, or if construction is not completed within a reasonable time.  The Department may extend the 18-month period upon a satisfactory showing that an extension is justified.”

· Section III, Permit Condition No. 4:  “For good cause, the permittee may request that this PSD air construction permit be extended.  Such a request shall be submitted to the Department’s Bureau of Air Regulation at least sixty (60) days prior to the expiration of this permit.”

· Section III, Permit Condition No. 5:  “In conjunction with an extension of the 18-month period to commence or continue construction, phasing of the project, or an extension of the permit expiration date, the permittee may be required to demonstrate the adequacy of any previous determination of Best Available Control Technology (BACT) for the source.”

Because construction did not commence within 18 months of final permit issuance, it is necessary to evaluate the adequacy of the initial BACT determinations.  The following table summarizes the BACT determinations made for the Fort Pierce Re-Powering Project while firing the primary fuel of natural gas:

	Parameter
	Controls and Emissions Standards

	Fuel
	Specification:  Natural gas with a maximum of 2.0 grains of sulfur per 100 SCF

	Ammonia
	Ammonia Slip:  5 ppmvd @ 15% oxygen

	Carbon Monoxide (CO)
	BACT Control:  Catalytic oxidation system

	
	BACT Standards

( 75% Load:  3.5 ppmvd @ 15% oxygen based on 24-hour CEMS average

50-75% Load:  10.0 ppmvd @ 15% oxygen based on 24-hour CEMS average

	Nitrogen Oxides (NOx)
	BACT Control:  Dry low-NOx combustion design with selective catalytic reduction

	
	BACT Standard:  3.5 ppmvd @ 15% O2, 3-hour CEMS average

	Particulate Matter (PM)
	BACT Control:  Efficient combustion of clean fuels with good operating practices

	
	BACT Standard:  Fuel specification

	
	BACT Standard:  Visible emissions ( 10% opacity, 6-minute avg.

	Sulfuric Acid Mist (SAM)
	BACT Control:  Potential SAM/SO2 emissions effectively limited by fuel specifications.

	Sulfur Dioxide (SO2)
	BACT Standard:  Fuel specification

	Volatile Organic Compounds
	BACT Control:  Catalytic oxidation system

	(VOC)
	BACT Standards

( 75% Load:  2.2 ppmvd @ 15% oxygen based on a 3-hour test avg.

50-75% Load:  16.0 ppmvd @ 15% oxygen based on a 3-hour test avg.


Based on the Department’s recent PSD permits for combined cycle gas turbine projects, these control technologies remain the basis for the most recent BACT determinations.  It is important to note that a catalytic oxidation system may not be required if the lean premix combustion design for a specific gas turbine model can achieve “BACT-level” CO and VOC emissions without further control.  Also, a quick review of EPA’s RACT/BACT/LAER Clearinghouse database shows that similar fuel specifications and combustion design represent the basis for all of the BACT determinations made for PM, SAM, and SO2.  Therefore, the Department determines that the initial BACT determinations made for this project regarding PM, SAM, and SO2 remain up-to-date.

To review the adequacy of the initial CO, NOx, and VOC BACT determinations made for this project, the Department performed an independent review of EPA’s national “RACT/BACT/LAER Clearinghouse” database and EPA Region 4’s “National Combustion Turbine List”.  The national database stores determinations for all PSD projects throughout the nation.  Due to the large number of gas turbine projects in recent years, EPA Region 4 maintains an active gas turbine list to track determinations region-by-region and state-by-state.  These two sources of information should provide a comprehensive list of recent gas turbine projects.  The following criteria were used to screen the information for similar projects.

· Large Frame 7 gas turbines.  (Smaller models such as the GE Frame 7EA were eliminated.)

· Combined cycle gas turbine projects.  (Simple cycle only projects were eliminated.)

· Projects obtaining a final permit in 2001 or 2002.  (This is the time frame of this project and just after.)

· Only CO and NOx BACT standards are included.  (The technology used to reduce VOC emissions is the same used to reduce CO emissions.)

The resulting two lists summarizing the results are provided as Attachments A and B.  The Department will use this information to determine whether the initial CO, NOx, and VOC BACT determinations made for the Fort Pierce Re-Powering Project remain adequate in comparison to recent BACT determinations for similar combined cycle gas turbine projects.

BACT for CO and VOC Emissions

Based on more than 40 recent BACT determinations for similar projects, CO BACT standards for normal gas-firing operation range from a low of 2 ppmvd @ 15% O2 (based on a catalytic oxidation system) to a high of approximately 35 ppmvd @ 15% O2 (based on good combustion).  Roughly, 80% of the recent determinations are set at 10 ppmvd or less.  Of this number, about half of the projects require a catalytic oxidation system.  This large range reflects many factors such as: a general opinion that uncontrolled CO emissions from gas turbines are already low when compared to other combustion sources; the reluctance of manufacturers to guarantee low levels despite most gas turbine models showing CO emissions at levels of less than 2 ppmvd; a mix of short-term (1-hour) and long-term (annual) averaging periods; and high costs when compared to actual emission reductions.

A catalytic oxidation system is required for the Fort Pierce Re-Powering Project, which is the basis for the lowest recent determinations.  Under normal load gas-firing conditions, the CO permit standard is set at 3.5 ppmvd @ 15% O2.  At low load gas-firing conditions (limited to 2000 hours per year), the CO standard is set at 10.0 ppmvd @ 15% O2.  When firing distillate oil, the CO standard is set at 8.0 ppmvd @ 15% O2.  Operation when firing distillate oil is limited to loads greater than 75% and 1000 hours per year.  The Department believes that these standards compare favorably with similar projects and are within the range of recent BACT determinations.

As previously mentioned, the technologies used to reduce VOC emissions are the same as those used to reduce CO emissions.  A quick review of EPA’s national “RACT/BACT/LAER Clearinghouse” database shows that VOC BACT standards for similar projects ranged from less than 1 ppmvd @ 15% O2 to 15.5 ppmvd @ 15% O2.  For the Fort Pierce Re-Powering Project, the permit standard is 2.2/10 ppmvd @ 15% O2 when firing gas/oil at normal loads.  The permit standard is 16.0 ppmvd @ 15% O2 when firing gas at low loads, which is limited to 2000 hours per year.  Actual VOC emissions under these conditions will likely be less than 5 ppmvd @ 15% O2 after control by the catalytic oxidation system.  Nevertheless, the Department believes that installation of the catalytic oxidation system will provide the lowest VOC emission levels achievable.

BACT for NOx Emissions

Based on more than 40 recent BACT determinations for similar projects, NOx BACT standards for normal gas-firing operation range from a low of 2 ppmvd @ 15% O2 to a high of approximately 4.5 ppmvd @ 15% O2, all of which were based on an SCR system.  About half of the BACT determinations are set at 3.5 ppmvd @ 15% O2.  Only three of the determinations were set at NOx levels above 3.5 ppmvd @ 15% O2.  {Note:  There are three projects in Oklahoma that appear to be for combined cycle operation with a standard of 9 ppmvd @ 15% O2 without SCR.  However, these projects conflict with four other projects in this state that were permitted during the same period with a standard of 3.5 ppmvd @ 15% O2 with SCR.}

The Fort Pierce Re-Powering Project will employ an SCR system to reduce NOx emissions, which is the basis for nearly all recent BACT determinations.  The permit standard for gas firing is 3.5 ppmvd @ 15% O2 based on a 3-hour average.  The oil-firing standard is set at 10.0 ppmvd @ 15% O2 are based on a 3-hour average.  These permit limits both compare favorably with recent BACT determinations made for similar projects.

Department’s Conclusion

The primary “pollutant of concern” for gas turbines is NOx, which is the focus of this evaluation.  Recent Florida BACT determinations specify a NOx standard of 2.5 ppmvd @ 15% O2 based on a 24-hour average.  The applicant points out that these projects are based on uncontrolled NOx emissions of 9 ppmvd and contends that it is not technically feasible to reduce NOx emissions from 25 to 2.5 ppmvd with SCR.  The Department disagrees with the issue of technical feasibility and believes that an appropriately designed SCR system can achieve these levels.  As evidence, the Department has separate quotes from MHI and Engelhard based on SCR systems designed to achieve NOx emission reductions from 25 to 2 ppmvd.

The applicant also indicated a significant investment of $5 million to date related to engineering and technical design expenses for the proposed facility.  The applicant believes that a lower NOx standard could result in the complete redesign of the facility due to a revised SCR design or an alternate gas turbine with lower uncontrolled emissions or both.  Either option would result in substantial additional costs that could affect project feasibility.

Both an SCR system and a catalytic oxidation system represent the leading technologies employed to reduce emissions to BACT-level rates from similar units.  The initial BACT standards specified for the Fort Pierce Re-Powering Project continue to adequately represent the range of Best Available Control Technology for similar combined cycle gas turbine projects considering operational restrictions, control technologies, and averaging periods.  This decision considers that the initial BACT determinations for this project were made less than 18 months ago as well as the estimated costs of $5 million for engineering and technical design expenses related to the existing design.  Therefore, the applicant’s request to extend the authority to begin construction will be approved providing that BACT is revisited for any future requests to extend the permit or to change the make/model of the gas turbine.
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