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1.  General Project INFORMATION

Facility Description and Location

Progress Energy Florida, Inc. operates the Crystal River Power Plant, which is an existing electrical generating plant (SIC No. 4911).  The facility consists of the following equipment:  four coal-fired steam generating units with electrostatic precipitators; two natural draft cooling towers for Units 4 and 5; helper mechanical cooling towers for Units 1, 2 and Nuclear Unit 3; coal, fly ash, and bottom ash handling facilities; and relocatable diesel fired generators.  The nuclear unit (Unit 3) is permitted under a separate Title V permit and is not considered part of the Title V permit for the Crystal River Power plant.  Also included in this facility are miscellaneous unregulated and/or insignificant emissions units and activities.  The existing plant is located north of Crystal River and west of U.S. 19 in Citrus County, Florida.  The UTM coordinates are Zone 17, 334.3 km East, and 3204.5 km North.  This site is in an area that is in attainment with (or designated as unclassifiable for) all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).

Regulatory Categories

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

Title IV:  The existing facility has 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, F.A.C.

PSD:  The existing facility is a PSD-major facility in accordance with Rule 62-212.400, F.A.C.

NSPS:  The existing facility operates units subject to the New Source Performance Standards of 40 CFR 60.

Project Description

Progress Energy Florida, Inc. submitted an application for the construction of selective catalytic reduction (SCR) systems and alkali injection systems on existing Units 4 and 5 at the Crystal River Power Plant.  Installation of the alkali injection systems is required to ensure that the SCR project will not result in an increase of sulfuric acid mist emissions above the PSD-significant emission rate of 7 tons per year.  The applicant elects to install the SCR systems to provide full flexibility in implementing the federal cap and trade program for nitrogen oxides (NOx) under the Clean Air Interstate Rule (CAIR).  Because CAIR affords a regulated facility the flexibility to evaluate market conditions to determine whether it will install controls, operate existing controls, or purchase allowances generated by other plants, the Department does not require the installation of this equipment nor its operation.
Processing Schedule

4/25/06
Received the application for a minor source air pollution construction permit.

5/19/06
Department requested additional information.

7/26/06
Department received additional information; application complete.

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 (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the Florida Administrative Code.  62-4 (Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, PSD Review and BACT, and Non-attainment Area Review and LAER); 62-213 (Title V Air Operation Permits for Major Sources of Air Pollution); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).

General PSD Applicability

The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program in accordance with Rule 62-212.400, F.A.C.  A PSD review is required in areas currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) 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 defined in Rule 62-210.200, F.A.C.; or 5 tons per year of lead.

For new projects at existing PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the “Significant Emission Rates” defined in Rule 62-210.200, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant” and applicants 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 existing Crystal River Power Plant is an existing PSD-major facility located in Citrus County, which is an area that is currently in attainment with, or designated as unclassifiable for, each pollutant with a state or federal Ambient Air Quality Standard (AAQS).  Therefore, new projects must be reviewed for PSD applicability.  The applicant elects to install SCR systems on Units 4 and 5 to afford it full flexibility in implementing CAIR.  Installation of the SCR systems should be complete by November of 2008 (Unit 4) and April of 2009 (Unit 5).  With the possible exception of sulfuric acid mist emissions, the project to install additional air pollution control equipment is not expected to result in PSD-significant emissions increases.
For the SCR project, sulfuric acid mist emissions will increase when SO2 in the flue gas is oxidized to SO3 across the SCR catalyst, which then forms sulfuric acid mist in the presence of water vapor.  On June 20, 2006, emissions tests were conducted in accordance with EPA Method 8 to determine baseline sulfuric acid mist emissions.  The test results indicate an average emission rate of 18.7 lb/hour (0.0027 lb/MMBtu), which results in baseline annual emissions of 159 tons per year.  In the July 24th response to the Department, the applicant proposes to install an alkali injection system for each unit with a minimum control efficiency of 85% to reduce sulfuric acid mist emissions.  The control systems will be operated to provide reasonable assurance that the SCR project will not result in a PSD-significant emission increase over the baseline sulfuric acid mist emissions of 159 tons per year.  Therefore, the SCR project under review is not subject to PSD preconstruction review for any pollutant.
As a side note, the applicant also submitted a separate PSD permit application on September 5, 2006 to install new wet flue gas desulfurization (FGD) systems for Units 4 and 5.  Installation of the FGD systems should be complete by November of 2009 (Unit 4) and April of 2009 (Unit 5).  The application also includes alternative fuel blends with higher sulfur contents, which will result in the formation of additional sulfur dioxide and sulfur sulfuric acid mist emissions.  As a result, a PSD-significant emissions increase in sulfuric acid mist emissions is predicted for the FGD project.  As part of the FGD project, the applicant proposes the alkali injection systems as the Best Available Control Technology (BACT) to mitigate projected increases in sulfuric acid mist emissions from the proposed alternative fuel blends.  As a result, the Department will make a BACT determination for sulfuric acid mist as part of Project No. 0170004-016-AC for the installation of FGD system.
3.  Project Review
Selective Catalytic Reduction (SCR) System - Description
The applicant proposes to install new SCR systems on existing coal-fired Units 4 and 5.  Equipment typically includes an ammonia injection grid, a mixing grid, catalyst modules, a urea-to-ammonia processing system, associated bulk storage systems, an automated control system, piping, electrical, and other ancillary equipment.  Selective catalytic reduction is an add-on control technology in which ammonia is injected into the exhaust gas stream before a section of catalyst.  The ammonia combines with NOx in the presence of the catalyst in a reduction reaction to form nitrogen and water.  For conventional catalysts such as vanadium pentoxide, the exhaust gas temperature must be maintained between 450° F and 850° F for the reaction to proceed satisfactorily.  Ammonia that escapes past the catalyst 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, which can foul the catalyst and reduce the heat transfer rates of the unit.  To avoid these problems, SCR systems can be designed with very low levels of ammonia slip (< 5 ppmv) while still achieving NOx reduction efficiencies of 90% or more.  SCR is a commercially available, demonstrated control technology currently employed on numerous utility boilers and combined cycle gas turbine projects worldwide.

The proposed SCR systems will be installed at the flue gas exhausts from Units 4 and 5 and upstream of the air heater for each unit.  The preliminary designs of the SCR systems is for 90% reduction in NOx emissions with a designed maximum ammonia slip level of 2 to 5 ppmv.  The control efficiency is based on a design inlet NOx rate of 0.35 lb/MMBtu, which is the expected NOx emission level after installation of low-NOx burners (part of the proposed FGD project).  Each proposed SCR system will consist of the following equipment.
Urea-to-Ammonia Processing Unit:  The project includes a system to convert urea to ammonia.
Ammonia Flow Control Unit (AFCU):  The ACFU modulates the amount of ammonia gas that is mixed with heated air to achieve a 3% to 4% ammonia concentration.  This is the mixture that is delivered to the ammonia injection grid.  As NOx emissions vary, the AFCU adjusts the ammonia gas to the proper level for the desired NOx control.  Monitored NOx emissions provide feedback for adjustment of the ammonia injection rate.
Ammonia Injection Grid (AIG):  Effective ammonia distribution and NOx conversion are dependent on the velocity profile entering the AIG, which divides the flue gas into numerous zones.  Each zone is equipped with a flow indicator and control valve for tuning the AIG to match the inlet NOx profile.  Typically, a static mixer is installed upstream of the AIG to create flow resistance, flatten the velocity profile, and provide uniform gas flow.  A second static mixer may be positioned at the injection points to impart a swirl to the diluted ammonia and promote good mixing with the flue gas.  The preliminary design is for a molar ratio of ammonia-to-NOx of approximately 0.91.  The mass rate of ammonia injected will vary with operating conditions such as load.  However, at full load and full control, the maximum ammonia injection rate is estimated to be 880 lb/hour.
SCR Reactor:  The SCR reactor will be placed just upstream of the air heater for each unit.  Within the SCR reactor, the catalyst will be arranged in three layers with an internal honeycomb structure.  The system has an operational temperature range between 568° F to 715° F with an optimum temperature just above 680° F.  Initially, catalyst will be placed in only two of the three layers.  The SCR reactor is expected to create a pressure loss of approximately 2 to 5 inches of water column.
Catalyst:  The general catalyst composition will be TiO2 – WO3 – V2O5 with the active catalyst component being vanadium pentoxide (V2O5).  The catalyst volume will be approximately 21,000 to 25,000 cubic feet.  As the catalyst gradually deactivates through use, the remaining layer will be filled and eventually older layers replaced.  This will be determined by periodic analysis of catalyst coupons for reactivity.  The expected catalyst life is 24,000 hours.  The applicant plans to prevent particulate matter from fouling and masking catalyst beds by the following methods:  installing an SCR bypass duct, installing a screen to remove large particles prior to the SCR reactor, installing sonic horns above the catalyst layer to minimize ash accumulation, and minimizing oil firing when the SCR reactor is in service.
NOx CEMS:  The existing NOx CEMS will be modified to accurately measure the lower NOx emission levels when the SCR system is in service.

SCR Bypass:  The SCR design incorporates dampers and ductwork to provide the capability of bypassing the SCR system.  Bypass generally occurs under the following circumstances.
· Boiler Startup:  The SCR reactor must be heated to the minimum operating temperature before ammonia can be injected.  During a boiler startup, the boiler exhaust is bypassed until a minimum load and steady state operation is achieved.  The bypass dampers are gradually opened to control SCR warming and allow the system to reach the minimum SCR reactor temperature.

· Boiler Shutdown/Problems:  Problems may occur that require personnel entry into the boiler for maintenance.  By closing the bypass dampers in this situation, the SCR remains thermally isolated and warm while the boiler is cooled for entry.  By keeping the SCR warm, the SCR can be returned to operation much faster.

· SCR Catalyst Problems:  Problems with the catalyst (such as plugging or fouling) would require inspections and maintenance on the SCR itself.  The bypass would be used to allow entry and work on the SCR reactor without taking the boiler off line.
· Operation w/o NOx Control:  The plant could operate without ammonia injection for NOx control and elect to bypass the SCR reactor.
Alkali Injection System – Description

An alkali injection system will be installed for each unit concurrent with each SCR system to mitigate sulfuric acid mist emissions.  From experience with previous SCR installations at other facilities, an SCR catalyst can double the conversion of SO2 to SO3, similarly increase the sulfuric acid mist emissions, and cause opacity problems.
  To reduce impacts, the control systems will inject an alkali sorbent based on ammonia or sodium (i.e., Trona or sodium bisulfite).  The alkali is injected prior to the electrostatic precipitator, either before or after the air pre-heater.  The alkali reacts with SO2 to form salts, which are removed by the ESP.  The minimum design removal efficiency will be 85%.  The applicant will install and operate the alkali injection systems such that the increase in sulfuric acid mist emissions will be less than the PSD-significant emission rate of 7 tons/year.
The applicant estimated baseline emissions as follows:

SAM (Unit 4) = (18.7 lb/hour) (8470 hour/year) (ton/2000 lb) = 79.2 tons/year

SAM (Unit 5) = (18.7 lb/hour) (8537 hour/year) (ton/2000 lb) = 79.8 tons/year

So, total sulfuric acid mist (SAM) emissions from Units 4 and 5 would be 159 tons/year.  However, this estimate is based on test data (18.7 lb SAM/hour) collected at 103% of the maximum heat input rate.  At lower operational loads, less fuel is fired and less SO2 and SAM is generated.  A more accurate method is to estimate the baseline emissions based on the test data and the actual heat input for the units.  In fact, Rule 62-210.370(2)(d), F.A.C. states, “… If stack test data are used, the emission factor shall be based on the average emissions per unit of input, output, or gas volume … The owner or operator shall compute emissions by multiplying the appropriate emission factor by the appropriate input, output or gas volume value for the period over which the emissions are computed ...”  Therefore, the baseline emissions are determined to be:

SAM (Units 4 and 5) = (18.7 lb/hour) (hour/6845 MMBtu) (99,142,209 MMBtu/year) (ton/2000 lb) = 135.4 tons/year

In the above calculation, the actual heat input rate of 99,142,209 MMBtu per year for both units combined is based on the highest 2-year average heat input rate as identified by the applicant in Table A-12 of the FGD project (Project No. 0170004-016-AC).  Therefore, the permit will identify the baseline actual emissions as 135.4 tons/year.
Draft Permit Requirements

The draft permit requires installation of the alkali injection system because of potential collateral sulfuric acid mist emissions increases that could result whenever the SCR reactor is in service.  Although the draft permit authorizes construction of the SCR systems, it does not require installation or operation of this equipment.  The applicant elects to install SCR systems on Units 4 and 5 to afford it full flexibility in implementing CAIR.  Alternatively, the applicant may elect to take the SCR systems out of service and purchase allowances to meet the CAIR NOx allocations.  Project No. 0170004-016-AC to add FGD systems to Units 4 and 5 may result in additional NOx emissions standards.
Although the applicant requested reporting of annual emission for a 5-year period after installation of the SCR system, Rule 62-212.300(1)(e)1, F.A.C. requires reporting of annual emission for a 10-year period, “… if the change increases the design capacity of that emissions unit or its potential to emit that PSD pollutant.”  Since the project increases potential emissions of sulfuric acid mist, the applicant will be required to calculate and report annual emissions for a period of 10 years after completing construction of each SCR system.  In addition, the draft permit includes the following specific requirements.
· Tests shall be conducted to demonstrate the effectiveness of the controls systems as installed.

· Annual tests shall be conducted to determine uncontrolled and controlled sulfuric acid mist emissions rates.

· Records shall be maintained identifying operation of the new control systems and the alkali injection rate.

· In accordance with Rule 62-210.300(1)(e), F.A.C., annual sulfuric acid mist emissions shall be reported for 10 years to demonstrate that the SCR project did not trigger PSD preconstruction review for this pollutant.

· For purposes of reporting the annual sulfuric acid mist emission, the uncontrolled emissions factor shall be used if the minimum alkali injection rate established for the latest test is not met.
4.  Preliminary Determination

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, 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.  Jeff Koerner 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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� Gary M. Blythe , “Furnace Injection of Alkaline Sorbents for Sulfuric Acid Control”, Semi-Annual Technical Progress Report, October 2003, prepared for National Energy Technology Laboratory, U.S. Department of Energy.





