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1.  General Project INFORMATION

Applicant Name and Address

Gulf Power Company – Smith Electric Generating Plant

One Energy Place

Pensacola, FL  32520-0329
Authorized Representative:
G. Dwain Waters, Q.E.P.
Processing Schedule

01/11/08
Received the application for a pollution control project.
Facility Description and Location

Gulf Power Company operates the existing Lansing Smith Electric Generating Plant, which is located at 4300 County Road 2300, Lynne Haven, Bay County, Florida.  This site is in an area that is currently in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).

Standard Industrial Classification Code (SIC)

SIC No. 4911 – Electrical Services

Regulatory Categories

Title III:  The existing facility is identified as a major source of hazardous air pollutants (HAP).

Title IV:  The existing facility operates units subject to the acid rain provisions of the Clean Air Act.

Title V:  The existing facility is a Title V major source of air pollution in accordance with Chapter 213, Florida Administrative Code (F.A.C.)
PSD:  The existing facility is a Prevention of Significant Deterioration (PSD)-major source of air pollution in accordance with Rule 62-212.400, F.A.C.

Project Description

On January 11, 2008, Gulf Power Company submitted an application requesting authority to install selective non-catalytic reduction (SNCR) technology on the existing Units 1 and 2 at the Lansing Smith Electric Generating Plant, as part of the plant’s strategy to comply with the requirements of the Clean Air Interstate Rule (CAIR) and the Clean Air Mercury Rule (CAMR).  The SNCR system will be a High Energy Reagent Technology (HERT) system which will inject a fine urea mist into a high energy air stream.  The air stream will evaporate the mist and mix it with the combustion flue gas in the boiler for reduction of nitrogen oxides (NOX).
2.  Applicable Regulations

State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code.  In general, this project is subject to the applicable rules and regulations defined in the following Chapters of the F.A.C.

	Chapter
	Description

	62-4
	Permitting Requirements

	62-204
	Ambient Air Quality Requirements and Federal Regulations Adopted by Reference

	62-210
	Required Permits, Public Notice, Reports, Circumvention, Excess Emissions, and Forms

	62-212
	Preconstruction Review

	62-213
	Operation Permits for Major Sources of Air Pollution

	62-296
	Emission Limiting Standards 

	62-297
	Testing, Continuous Monitoring, and Alternate Sampling Procedures


The project is not subject to Florida’s Power Plant Siting Act because there will be no change in steam-generated electrical capacity.

General PSD Applicability

The Department regulates major air pollution sources in accordance with the Prevention of Significant Deterioration (PSD) program.  A PSD review is required only in areas currently in attainment with the National Ambient Air Quality Standard (NAAQS) or areas designated as “unclassifiable” for a given pollutant.  A new facility is considered “major” with respect to PSD if it emits or has the potential to emit:

· 250 tons per year or more of any regulated air pollutant, or

· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD Major Facility Categories (Rule 62-210.200, F.A.C., definitions), or

· 5 tons per year of lead.

For new projects at PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates listed in Rule 62-210.200, F.A.C. (definitions).  Pollutant emissions from the project exceeding these rates are considered “significant”.  The applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each such pollutant and evaluate the air quality impacts.  Although a facility may be “major” with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.

PSD Applicability for Project

The project is not expected to result in, nor does it authorize, an increase in the capacity utilization of Units 1 and 2; and, uncontrolled representative actual emissions are not expected to be any different than past actual emissions.  The Department believes that the proposed NOX reduction project will be environmentally beneficial and will not result in a significant net increase in projected actual annual emissions of any criteria pollutant.  As such, this project is exempt from the requirements of PSD preconstruction review.  Nevertheless, an air construction permit is required to conduct the proposed work.
3.  Application Review

Smith Unit 1 (ARMS Emissions Unit -001) is a 175 megawatt (MW) tangentially-fired, dry bottom boiler.  The maximum heat input rate is 1,944.8 MMBtu per hour while combusting the primary fuel of pulverized coal.  Distillate oil is also combusted for periods of start-up and flame stabilization.  Smith Unit 2 (ARMS Emissions Unit -002) is a 205 MW tangentially fired, dry bottom boiler.  The maximum heat input rate is 2,246.2 MMBtu per hour while combusting the primary fuel of pulverized coal.  Distillate oil is also combusted for periods of start-up and flame stabilization.  Emissions of particulate matter from Units 1 and 2 are currently reduced by Buell hot-side and General Electric cold side electrostatic precipitators.  Nitrogen oxides are controlled with low NOX burners.  Units 1 and 2 are equipped with duct-mounted continuous monitors for opacity, stack gas flow, carbon dioxide, nitrogen oxides, and sulfur dioxide.  Units 1 and 2 share a common stack that is 18 feet in diameter and 199 feet high.  Based on the current Title V air operation permit, Units 1 and 2 are subject to Rule 62-296.405, F.A.C. (Fossil Fuel Fired Steam Generators > 250 MMBtu/Hour Heat Input), have not undergone PSD Preconstruction Review, and are regulated under Phase II of the federal Acid Rain Program.  
The applicant proposes to perform the following work on Units 1 and 2:
Boiler Parameters

Based on the results of testing authorized by permit number 0050014-012-AC, the projected number and location of injectors to be installed on Units 1 and 2 are shown in the figures below.  The final locations will be confirmed upon results from additional model analyses prior to installation.
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Selective Non-Catalytic Reduction (SNCR)

Units 1 and 2 currently use low NOX burners to inhibit the formation of NOX.  Gulf Power Company proposes to add a new HERT SNCR system manufactured by Advanced Combustion Technology (ACT).  SNCR is an add-on control technology in which urea is injected into the exhaust gas stream in an area of the duct where the stack gas temperature is in the range of 1,600 – 2,100 °F.  The ammonia combines with NOX in the gas stream to form nitrogen and water.  Ammonia that escapes the stack without reacting with NOX is called “ammonia slip”.  If a fuel contains significant amounts of sulfur, high levels of ammonia slip can lead to the formation of bisulfates and other particulate matter.  To avoid these problems, SNCR systems can be designed with very low levels of ammonia slip (< 5 ppmv) while still achieving control efficiencies in the range of up to 75%.  SNCR is a commercially available, demonstrated control technology currently employed on numerous utility boilers and combined cycle gas turbine projects worldwide.  Over fired air injection ports will also be added to Unit 1.  Unit 2 is already equipped with over fired air technology.
Design Specifications

The following specifications summarize the preliminary design of the proposed new SNCR system.

· Basic Design Specifications:  The SNCR system is designed and guaranteed for a maximum NOX conversion efficiency of 50% on Unit 1 and 30% on Unit 2 based on an inlet NOX emissions rate of 0.47 lb/MMBtu for Unit 1 and 0.36 lb/MMBtu for Unit 2.

· Urea Storage and Mixing:  Urea will be delivered by truck and stored on site as a 50% aqueous solution in one 45,000 gallon tank.  It is expected that the tank will be maintained at about 2/3 capacity to avoid the possibility of an overfill.  This will provide enough urea for about 5½ days of operation.  The solution will be maintained at a temperature of approximately 90° F by circulating through the SNCR system piping loop heating module.
· Ammonia Slip:  The SNCR is designed and guaranteed to have a maximum ammonia slip concentration of 5 ppmvd corrected to 3% O2 (24-hour basis) in the duct cross-sectional area for all boiler loads.  There are no provisions for continuously monitoring ammonia concentration in the flue gas.  When ammonia measurements in the flue gas are required, a wet chemical method will be utilized.  Although not required by this permit, more frequent tracking of ammonia slip will be monitored by measuring the amount of residual ammonia adsorbed by the fly ash.  Fly ash samples will be measured periodically using an ion-specific electrode.  

· Urea Injection and Control System:  Using plant service water or other dilution water source, the metering module dilutes the reagent to a predetermined concentration (somewhat less than 30%) and precisely controls the flow of the diluted reagent to distribution modules located near the boiler injection points.  The distribution modules provide the final control of diluted reagent and atomizing/cooling (plant) air being delivered to each injector.  The diluted reagent is injected into the boiler via wall-mounted air atomizing lances.  At peak load for Unit 1, with 0.47 lb/MMBtu inlet NOX and 50% reduction, urea injection will be 145 gallons per hour.  At peak load for Unit 2, with 0.36 lb/MMBtu inlet NOX and 30% reduction, urea injection will be 135 gallons per hour.  This translates to an ammonia flow of 391 lb/hr for Unit 1 and 364 lb/hr for Unit 2, on a dry basis.
SNCR Operation
The SNCR will operate as needed in order to comply with CAIR and CAMR regulations.  During these periods, the SNCR will operate whenever the units are operating at or above the normal low load levels.  If the units drop below this level, the SNCR system will automatically stop injection until the units return to their low load level.  The SNCR system is not required in order to comply with the facility-wide NOX emissions cap of 6,666 tons per year (tpy).
Conclusion

While the design specifications will result in NOX conversion efficiencies lower than can typically be expected for similar SNCR projects, based on the application, the preliminary design appears capable of achieving the minimum guaranteed NOX conversion efficiencies of 50% for Unit 1 and 30% for Unit 2.  Gulf Power believes that this lower level of efficiency will be sufficient to comply with the requirements of CAIR and CAMR.  The Department agrees that NOX emissions will certainly be reduced by the operation of SNCR systems on these units and will provide another strategy for meeting the requirements of CAIR.  However, our research has not been able to verify a conclusive relationship between the operation of an SNCR system and an increase in mercury removal efficiencies.
Initial performance testing will be required to demonstrate the operational capabilities of the installed HERT SNCR systems as compared to the design specification to achieve a 50% reduction in the nitrogen oxide emission rate for Unit 1 and 30% for Unit 2.  Initial and annual performance testing will be required to demonstrate that the targeted design ammonia slip level of less than 5 ppm is met.  
4.  Preliminary Determination

The NOX reduction project is based on the design and operation of HERT SNCR air pollution control equipment.  This type of air pollution control device is operating successfully on numerous coal-fired utility boilers throughout the world.

The Department makes a preliminary determination that the proposed project will result in a decrease in NOX emissions.  This determination is based on a technical review of the application, the preliminary design, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  Jonathan Holtom, P.E., is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
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