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1. GENERAL PROJECT INFORMATION
1.1. Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
1.2. Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
1.3. Facility Description and Location
The Florida Power Development, LLC (FPD), Brooksville Power Plant is an existing 80 megawatt, gross (MWg) electric generating utility categorized under Standard Industrial Classification Code No. 4911.  The Brooksville Power Plant consists of a woody biomass grate suspension boiler; biomass handling and storage; in-duct sorbent injection system (IDSIS); ash storage and handling facilities; and, fuel oil storage tanks.  The plant is located in Hernando County at 10311 Cement Plant Road in Brooksville, Florida.  The Universal Transverse Mercator (UTM) coordinates of the existing facility are Zone 17, 360.0 kilometers (km) East, and 3,162.5 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).  Figure 1 shows the general location of the plant in Hernando County while Figure 2 shows a satellite view of the plant.
[image: ]	[image: ]
[bookmark: _Ref446916491][bookmark: _Ref436728398][bookmark: _Ref446916613]Figure 1.  Location of Brooksville Power Plant.	Figure 2.  Aerial View of the Brooksville Power Plant.
The boiler fires woody biomass as the primary fuel with ultralow sulfur distillate (ULSD) fuel oil and natural gas used for startup, shutdown and bed stabilization fuels.  Ammonia (NH3) injection into a selective catalytic reduction (SCR) reactor is used to reduce emission of nitrogen oxide (NOX) and help in the reduction of organic hazardous air pollutants (HAP) including dioxin/furan.  An in-duct sorbent injection system (IDSIS) utilizing milled trona, hydrated lime, limestone, or sodium bicarbonate may be used to control sulfur dioxide (SO2) and hydrogen chloride (HCl), hydrogen fluoride (HF) and other acid gas HAP emissions, if necessary.  An electrostatic precipitator (ESP) is used to reduce emissions of particulate matter (PM), PM with a mean particle diameter of 10 microns or less (PM10) and PM with a mean particle diameter of 2.5 microns or less (PM2.5).  The ESP also helps in the control of metal HAP and removes injected sorbents.  The boiler is equipped with carbon monoxide (CO), SO2, NOX, carbon dioxide (CO2) and oxygen (O2) continuous emission monitoring systems (CEMS) and a continuous opacity monitoring system (COMS) for visible emissions.
1.4. Facility Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, 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 facility operates units subject to the Title 40 Code of Federal Regulations Part 63 (40 CFR 63), National Emission Standards for Hazardous Air Pollutants (NESHAP).
· The facility operates units subject to the 40 CFR 60, New Source Performance Standards (NSPS).
1.5. Background Information
An ESP removes filterable PM from a gas stream using electric fields.  The incoming exhaust gas is ionized, which negatively charges the filterable PM and causes it to be attracted to and collected on positively-charged electrodes (plates).  At preset intervals, the electrodes are rapped to mechanically dislodge the PM, which is appropriately collected and disposed of.  Filterable PM removal efficiencies of up to 98% are achievable for PM in the range of 0-5 microns.
1.6. Project Description
FPD requests authorization to modify the existing ESP that is associated with the woody biomass-fueled grate suspension boiler (EU 002).  The purpose of this project is to enhance the PM control efficiency of the ESP so that the downstream SCR will require less frequent maintenance.  The enhancement will be achieved by replacing the existing transformers and electrical controls on fields 3 and 4 of the ESP with advanced electrical controls and transformers.  The existing ESP fields 1 and 2 will not be modified by this project.
The following existing emissions unit (EU) will be affected by this project.
	EU No.
	Description

	002
	Woody Biomass-Fueled Grate Suspension Boiler


1.7. Processing Schedule
08/08/2017	Department received the application for an air pollution construction permit, application complete.
2. PSD APPLICABILITY
The project is located in Hernando County, which is in an area that is currently in attainment (or designated as unclassifiable) with the state and federal AAQS.  As provided in the application, the goal of this project is emission reduction of PM in order to decrease the amount of PM that builds up in the SCR.  There will be minimal fugitive emissions that will be controlled by reasonable precautions.  Based on the available information, this project will not exceed any PSD significant emissions rates (SER); therefore, the project is not subject to any additional PSD preconstruction review.
3. DEPARTMENT REVIEW
3.1. Discussion of Project
FPD proposes to replace the existing ESP fields 3 and 4 with an FLSmidth Coromax IV system (or equivalent).  A diagram of the proposed system is shown in Figure 3.  The proposed system includes a pulse technology that functions by energizing portions of the ESP with high voltages for short periods of time.  The higher voltages will result in less “back-corona” effect on the collecting plates and better charging of the dust particles, allowing more particles to be captured by the ESP.  Back-corona is defined as “a phenomenon that occurs when the gas within a high resistivity dust layer becomes ionized, which causes heavy positive ion backflows, neutralizing negative ion current, reducing voltage levels, and resulting in less particle capture by the ESP[footnoteRef:1]”.  Each field of the existing ESP provides approximately 60 kilovolts (kV), and the pulses will provide an additional 80 kV at specified intervals, allowing for a total voltage of up to 140 kV.  A graphical representation of a typical implementation of these electrical pulses is shown in Figure 4. [1:  “ESP Control & Electrical Systems Troubleshooting Guide.” Published 1998. NWL. http://www.nwl.com/wp-content/uploads/pdf/esp-troubleshooting-guide.pdf ] 
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[bookmark: _Ref490127247]Figure 3 – Simplified Design Schematic of Proposed ESP Enhancement.
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[bookmark: _Ref490127536]Figure 4 – Graphical Representation of Electrical Impulse Provided by Coromax IV System.
The actual electrodes and plates inside the ESP shell will not be modified; only the electrical controls and transformers of fields 3 and 4 will be modified.  The Coromax IV technology has been successfully implemented in China at the Heyuan Hopewell Power Station that consists of 4 boilers with capacities over 500 megawatts[footnoteRef:2]. [2:  “Coromax reduces emissions and power consumption. Case: Heyuan Power Plant, China.” Published 2017. FLSmidth. http://www.powerengineeringint.com/content/pei/en/whitepapers/2017/05/coromax-pulse-energization-of-esp-s.whitepaperpdf.render.pdf ] 

3.2. Discussion of Emissions
Buildup of PM on the SCR catalyst is causing problems with the efficiency of the SCR system.  Enhancement of the ESP will increase PM removal efficiency from the exhaust gas upstream of the SCR.  Lower PM dust levels entering the SCR will result in less frequent maintenance and better efficiency for the SCR catalyst.  Better pollutant removal efficiency for both the ESP and the SCR will result in an emission decrease for the facility.
3.3. State Requirements
The woody biomass-fueled grate suspension boiler (EU 002) is subject to the following state regulations.  The draft permit will not change any currently applicable requirements with regard to these regulations.
	Regulation

	Rule 62-4, F.A.C.:  Permits

	Rule 62-204.800, F.A.C.:  Federal Regulations Adopted by Reference

	Rule 62-210, F.A.C.:  Stationary Sources – General Requirements

	Rule 62-212, F.A.C.:  Stationary Sources – Preconstruction Review

	Rule 62-213, F.A.C.:  Operation Permits for Major Sources of Air Pollution

	Rule 62-296, F.A.C.:  Stationary Sources – Emission Standards

	Rule 62-297, F.A.C.:  Stationary Sources – Emissions Monitoring


3.4. Federal NSPS Provisions
The woody biomass-fueled grate suspension boiler (EU 002) is subject to 40 CFR 60 Subpart A (NSPS General Provisions) and Subpart Db (Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units).  The draft permit will not change any currently applicable requirements with regard to these regulations.  The boiler will continue to comply with the PM emissions limit of 0.085 pounds per million British thermal units (lb/MMBtu) of heat input, as specified by Subpart Db.
3.5. Federal NESHAP Provisions
The woody biomass-fueled grate suspension boiler (EU 002) is subject to 40 CFR 63 Subpart A (General Provisions) and Subpart DDDDD (National Emission Standards for Hazardous Air Pollutants for Major Sources:  Industrial, Commercial, and Institutional Boilers and Process Heaters).  The draft permit will not change any currently applicable requirements with regard to these regulations.  The boiler will continue to comply with the PM emissions limit of 0.037 lb/MMBtu of heat input, as specified by Subpart DDDDD.
3.6. Draft Permit Requirements
[bookmark: _Hlk490818263][bookmark: _GoBack]The facility shall notify the Compliance Authority within 15 days after startup of the new ESP system.  The Compliance Authority for this facility is the Southwest District and its address is:  13051 North Telecom Parkway, Suite 101, Temple Terrace, Florida 33637-0926.  Phone:  813-470-5995.  E-mail:  SWD_Air@dep.state.fl.us.  In addition, within 60 days after completion of the work on the ESP, the permittee shall conduct a PM test using EPA Methods 5, 5B and/or 17 to provide reasonable assurance that all relevant PM emission limits are being 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.  Eric Dunkelberger 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 Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 at 850/717-9078 or by e-mail eric.dunkelberger@dep.state.fl.us. 
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