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1.  General Project INFORMATION
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 F.A.C.:  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 Best Available Control Technology (BACT), and Non-attainment Area Review and Lowest Achievable Emission Rate (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).  Prevention of Significant Deterioration applicability and the preconstruction review requirements of Rule 62-212.400, F.A.C. are discussed in Section 2 of this report.  Additional details of the other state regulations are provided in Section 3 of this report.

Federal Regulations

The Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  Part 61 specifies National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories.  The Department adopts these federal regulations on a quarterly basis in Rule 62-204.800, F.A.C.

Facility Description and Location
The Gulf Power Company operates the existing Crist Electric Generating Plant, an electric services facility, which is categorized under Standard Classification Code of SIC No. 4911.  The existing facility is located in Escambia County at 11999 Pate Street in Pensacola, Florida.  The UTM coordinates are Zone 16; 478.5 km East; 3381.44 km North.  This existing site is in an area that is in attainment or designated as unclassifiable or maintenance for all air pollutants subject to a state and federal Ambient Air Quality Standard (AAQS). 
Unit 6 is a front wall fired, dry bottom boiler manufactured by Foster Wheeler.  The primary fuels are coal and natural gas with No. 2 fuel oil as a secondary fuel.  It is rated at a maximum heat input rate of 3,704.8 MMBtu/hour when firing pulverized coal or natural gas, and 714.8 MMBtu/hr when firing No. 2 fuel oil or on-specification used oil.  It operates a wet flue gas desulfurization (FGD) system to control SO2 emissions from Units 4 – 7 sharing a common stack under normal conditions with the wet FGD system in operation.  There is a common stack for Units 6 and 7 to bypass FGD for periods of startup and shutdown, malfunction of the Units or the wet FGD system, repair, scheduled, or maintenance of the wet FGD system.  The common stack height is 490 feet with a diameter of 35 feet, and the actual volumetric flow rate is 3,282,000 actual cubic feet per minute.  The common bypass stack is 450 feet tall with a diameter of 23.2 feet.  Particulate matter is controlled by a cold side electrostatic precipitator.  A selective non-catalytic reduction system is used to control nitrogen oxides.

Primary Regulatory Categories

· The existing facility is a major source of hazardous air pollutants (HAP).

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

· The existing facility is a Title V major source of air pollution in accordance with Chapter 213, F.A.C.

· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.  The project is not subject to PSD preconstruction review. 
· The facility is subject to applicable New Source Performance Standards (NSPS) in Title 40, Part 60 of the Code of Federal Regulations.
Project Description

On October 20, 2010, the Department received an application requesting authorization to upgrade the electrostatic precipitator (ESP) for Unit 6 at the existing Crist Electric Generating Plant.  The proposed ESP consists of the following detailed upgrades:

· Upgrade and replace collecting electrodes as necessary; 

· Upgrade rappers;
· Install and provide of new anti-sneak baffles; 

· Improve, replace and install discharge electrodes;
· Upgrade hot roofs and cold roof floors;
· Upgrade access doors as necessary;

· Supply new electrical and power system as necessary;
· Upgrade the existing computer; 

· Supply and install of key interlock systems for access doors; 

· Supply and install penthouse heating and ventilation systems (purge air system fans and controls); 

· Improve the internal water wash system; 

· Replacement of all ash hoppers;
· Reinforcement of the internal and external walls of each precipitator box; and
· Upgrade and replacement of insulation.
The ESP strengthening is required to accommodate the additional 10 inch pressure drop that the selective catalytic reduction places on the gas path.  The new upgrade design is required to maintain the efficiency rating of 99.6 percent.  Gulf Power Company will replace the existing ESP to comply with the current opacity, particulate and compliance assurance monitoring (CAM) requirements.  
2.  PSD Applicability Review

General PSD Applicability

The Department regulates major stationary sources in accordance with Florida’s PSD program pursuant to Rule 62-212.400, F.A.C.  PSD preconstruction review is required in areas that are currently in attainment with the state and federal Ambient Air Quality Standards (AAQS) or areas designated as “unclassifiable” for these regulated pollutants.  As defined in Rule 62-210.200, F.A.C., a facility is considered a “major stationary source” if it emits or has the potential to emit 5 tons per year of lead, 250 tons per year or more of any PSD pollutant, or 100 tons per year or more of any PSD pollutant and the facility belongs to one of the 28 listed PSD major facility categories.  PSD pollutants include:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); volatile organic compounds (VOC); lead (Pb); Fluorides (F); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as nonmethane organic compounds (NMOC); and mercury (Hg).
For major stationary sources, PSD applicability is based on emissions thresholds known as the “significant emission rates” as defined in Rule 62-210.200, F.A.C.  Emissions of PSD pollutants from the project exceeding these rates are considered “significant” and the BACT must be employed to minimize emissions of each PSD pollutant.  Although a facility may be “major” for only one PSD pollutant, a project must include BACT controls for any PSD pollutant that exceeds the corresponding significant emission rate.  Rule 62-210.200, F.A.C. defines “BACT” as:

An emission limitation, including a visible emissions standard, based on the maximum degree of reduction of each pollutant emitted which the Department, on a case by case basis, taking into account: 

1.
Energy, environmental and economic impacts, and other costs; 

2.
All scientific, engineering, and technical material and other information available to the Department; and 

3.
The emission limiting standards or BACT determinations of Florida and any other state;

Determines is achievable through application of production processes and available methods, systems and techniques (including fuel cleaning or treatment or innovative fuel combustion techniques) for control of each such pollutant.
If the Department determines that technological or economic limitations on the application of measurement methodology to a particular part of an emissions unit or facility would make the imposition of an emission standard infeasible, a design, equipment, work practice, operational standard or combination thereof, may be prescribed instead to satisfy the requirement for the application of BACT.  Such standard shall, to the degree possible, set forth the emissions reductions achievable by implementation of such design, equipment, work practice or operation. 

Each BACT determination shall include applicable test methods or shall provide for determining compliance with the standard(s) by means which achieve equivalent results. 

In no event shall application of best available control technology result in emissions of any pollutant which would exceed the emissions allowed by any applicable standard under 40 CFR Parts 60, 61, and 63.
In addition, applicants must provide an Air Quality Analysis that evaluates the predicted air quality impacts resulting from the project for each PSD pollutant.

PSD Applicability for the Project

The project is located in Escambia County which is in an area that is currently in attainment with the state and federal AAQS and otherwise designated as unclassifiable.  The proposed project consists of rebuilding the existing electrostatic precipitator.  This project will not increase emissions nor change the capacity.  The project is not subject to PSD preconstruction review. 
3.  Department’s Project Review

Gulf Power Company is constructing a new SCR system for Unit 6 under construction permit No. 0330045-028-AC, which will be incorporated into the facility’s Title V permit under 0330045-031-AV.  The SCR project is scheduled for completion by 2012.  The applicant proposes to rebuild the existing ESP for Unit 6 by 2012 as described below.
Electrostatic Precipitator Operation

Particles suspended in a gas enter the precipitator and pass through ionized zones around high voltage discharge electrodes.  The electrodes, through a corona effect, emit negatively charged ions into the gas and to the grounded collecting plates.  The ionized field around the discharge electrodes charges the particulate causing it to migrate to the positively charged surface of the collecting electrode.  The charged particles agglomerate on the grounded collecting plates and their charge bleeds off.  Rappers dislodge the agglomerated particulate, which falls into the collection hoppers for removal. (1)
According to reference website (2), designing a precipitator for optimum performance requires proper sizing of the precipitator in addition to optimizing precipitator efficiency.  Precipitator performance depends on its size and collecting efficiency.  Important parameters include the collecting area and the gas volume to be treated.  Uniformity of gas velocity is also desirable.  Good gas velocity distribution through a precipitator meets these requirements: 

— 85% of all measured gas velocities < 1.15 times the average gas velocity 
— 99% of all measured gas velocities < 1.40 times the average.
Proposed Electrostatic Precipitator

Currently, the control technology used to collect the majority of this PM/PM10 is a cold side ESP for Unit 6.  NOx emissions are controlled by low-NOx burners and a selective non-catalytic reduction (SNCR) system.

Based upon the application, the new ESP will consist of two compartments and 20 separate electrical fields.  The revised collection plate area will be 508,816 ft2.  The gas velocity through the precipitator will be 3.84 feet/second.  The precipitator system on Crist Unit 6 consists of two casings and is designed for a total gas flow of 1,325,820 acfm at 340° F.  The precipitator is powered by 20 transformer rectifier (T-R) sets (10 T-R sets per casing) and consisting of five mechanical fields in the direction of gas flow.  Each is 11.8 feet in length for a total of 59 feet of treatment in the direction of gas flow.  Each casing has 2 non-gas tight cells.  Each casing has 44 gas passages or 22 per cell.  The existing total collecting plate height is 49 feet with an effective height of 47 feet.  The configuration is a 16 inch-spaced rigid discharge electrode design.  The collection plate gauge is 16.  
The Unit 6 ESP consists of a wide-spaced configuration with rigid frames, internally bottom rapped electrodes.  The new configuration will also be configured as a 16 inch-spaced rigid discharge electrode design.  The two proposed cleaning methods are plate rapping and plate vibrating.  There will be no change to plant operations for soot blowing for Unit 6.  There are no current plans to use a conditioning agent to improve dust resistivity.  The proposed ESP will be designed to achieve a particulate emission rate of 0.1 lb/MMBtu and the stack opacity of 10%.
The proposed refurbishment company is Hamon/Research-Cottrell.
Design Specifications
Some specifications that should be considered for the design of an ESP are the following:
Collection efficiency is the primary consideration of ESP design.  The proposed ESP is designed for a collection efficiency of 99.65%.  Uncontrolled emission factor for PM from bituminous coal combustion is 5.83 lb/MMBtu. (3)
Emission Factor = (1-99.6% efficiency) (5.83 lb/MMBtu) = 0.023 lb/MMBtu.

For the project, the given value is 0.023lb/MMBtu and meets the limits of particulate emissions of 0.1 lb/MMBtu.
Electrical sectionalization (ES) is important to achieve high collection efficiency in the ESP.  Electrical sectionalization refers to the division of a precipitator into a number of different fields and cells, each powered by its own Transformer-Rectifier (T-R) set.  There should be approximately one T-R set for every 10,000 to 30,000 ft2 of collection plate area. (4)
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Specific collection area (SCA) is defined as the ratio of collection surface area to the gas flow rate into the collector.  The preliminary design has a specific collection area of 384.0 ft2 per 1000 ft3/min.  Most conservative designs call for an SCA of 350 to 400 ft2 per 1000 acfm to achieve collection efficiency of more than 99.5%.  The general range of SCA is between 200 and 800 ft2 per 1000 acfm, depending on precipitator design conditions and desired collection efficiency.  The preliminary specific collection area meets the criteria for a conservative design. (4)
SCA = Total collection plate area, (ft2)


SCA = (508,816 ft2) / (1,325,820 ft3/min)




Flow rate, (ft3/min)



SCA = 384 ft2 per 1000 ft3/min ~ 0.384 min/ft

Aspect ratio is the ratio of the effective length of the collector surface to the effective height.  The aspect ratio should be high enough to allow the rapped particles to settle in the hopper before they are carried out of the ESP by the gas flow.  The aspect ratio is usually greater than 1.0 for high-efficiency ESPs.  The common aspect ratio varies from 1.3 to 1.5, and they are as high 2.0. (4)  For the project, the given value is 1.22 which meets the criteria.
Particle migration velocity is the speed at which a particle, once charged, migrates toward the grounded collection electrode.  Variables affecting particle velocity are particle size, the strength of the electric field, and the viscosity of the gas.  The migration-velocity parameter represents the collectability of the particle within the confines of a specific ESP. (4) 
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w = 14.735 ft/min ~ 0.245 ft/sec

The desired range is between 0.1 to 0.5 ft/sec and the given value is optimal.
Gas flow distribution is critical to ensure collection of the particles.  To assure even distribution, gas should enter the ESP through an expansion inlet plenum containing perforated diffuser plates.  The gas velocity through the body of the ESP should be approximately 4 to 8 ft/sec.  The outlet of the ESP should also be carefully designed to provide even flow of the gas from the ESP to the stack without excessive pressure buildup. (4)
Collection electrodes (plates) are grounded components on which the dust collects.  The Plant Crist Unit 6 precipitator consists of a wide-spaced configuration with rigid frames, internally bottom rapped electrodes.  The new configuration shall also be configured as a 16 inch-spaced rigid discharge electrode design.  There will be no change to plant operations for soot blowing for Unit 6.  The existing total collecting plate height is 49 ft with an effective height of 47 ft. (5)
The range of basic design parameters for fly ash precipitators are given by the following table:
	Typical Ranges of design parameters for fly ash precipitators

	Parameter
	Range (English units)
	Project

	Gas velocity in ESP
	4-8 ft/sec (5-6 ft/sec optimum)
	3.84 ft/sec

	SCA
	200-800 ft2/1000 cfm (300-400 ft2/1000 cfm optimum)
	384 ft2/1000 cfm

	Aspect Ratio (L/H)
	1-1.5 
	1.22

	Particle migration velocity
	0.1-0.5 ft/sec
	0.245 ft/sec

	Plate area per electrical (T-R set)
	5000-80,000 ft2/T-R set (10,000-30,000 ft2/T-R set)
	25440.8 ft2/T-R set


Conclusion:
The proposed ESP rebuild design conforms to the typical design specifications for fly ash precipitators.  The refurbishing company is Hamon Research-Cottrell which is a major provider of air pollution control technology solutions for utilities, refineries and other industries. 
Particulate matter emissions continue to be regulated by Rules 62-296.405(1) (b), 62-296.405(1) (f) and 62-210.700(3), F.A.C. in accordance with the current Title V Permit.  The current particulate matter standard is 0.1 lb/MMBtu for normal operation and 0.30 lb/MMBtu for soot blowing. 
Based on the rebuild design, the controlled particulate matter emission rate will be much less than the current permit limit for normal operation.   The design specification is for stack opacity of 10% or less. Therefore, the draft permit includes the following new limit on stack opacity:  “The stack opacity shall not exceed 20% based on a six-minute average, except for one six-minute average per hour of not more than 27% opacity.  [Rule 62-4.070(3)]”
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.  Heidi Coggins, Engineer Specialist I, is the project engineer responsible for reviewing the application and drafting the permit documents.  Jeff Koerner, P.E., is the Air Permitting Supervisor responsible for reviewing and editing the proposed letter of authorization.  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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