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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
Florida Power & Light Company (FPL) operates the existing Fort Myers Power Plant, which is an electric power plant with a Standard Industrial Classification Code of SIC No. 4911.  The facility is in Lee County (see Figure 1) at 10650 State Route 80 in Fort Myers, Florida.  The location of the Fort Myers Power Plant is shown in Figure 2.  The UTM coordinates are Zone 17, 422.3 kilometers (km) East, and 2952.9 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).  An aerial view of the Fort Myers Power Plant is shown in Figure 3.
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[bookmark: _Ref511737535][bookmark: fig2][bookmark: _Ref511737782][bookmark: _Ref511737777]Figure 1.  Location of Lee County.	Figure 2.  Location of the Fort Myers Power Plant.
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[bookmark: _Ref511740908][bookmark: _Ref511740903]Figure 3.  Aerial View of the Fort Myers Plant.
This facility consists of two simple-cycle combustion turbines (CTs), used for black start capability and for generation; six combined-cycle CTs (designated as Units 2A through 2F), six natural gas heaters, one fire pump engine and four simple-cycle CT peaking units (designated as Units 3A through 3D).  A summary of the regulated existing emission units at the Fort Myers Power Plant is given in Table 1, below.
[bookmark: _Ref365361660]TABLE 1.  REGULATED EMISSION UNITS AT THE FORT MYERS PLANT.
	EU No.
	Brief Description

	003
	Combustion Turbine GT #1.

	011
	Combustion Turbine GT #9.

	018
	Combustion Turbine 2A, Combined-Cycle Unit with Non-Fired HRSG.

	019
	Combustion Turbine 2B, Combined-Cycle Unit with Non-Fired HRSG.

	020
	Combustion Turbine 2C, Combined-Cycle Unit with Non-Fired HRSG.

	021
	Combustion Turbine 2D, Combined-Cycle Unit with Non-Fired HRSG.

	022
	Combustion Turbine 2E, Combined-Cycle Unit with Non-Fired HRSG.

	023
	Combustion Turbine 2F, Combined-Cycle Unit with Non-Fired HRSG.

	024
	Six Natural Gas Pre-Heaters.

	027
	Combustion Turbine 3A, Simple-Cycle Peaking Unit. 

	028
	Combustion Turbine 3B, Simple-Cycle Peaking Unit. 

	033
	One diesel fire pump, manufactured by Caterpillar, serial number 03Z17257, Model 3208, 2300 RPM, 187 HP, in service 2001, 8 cylinders, 646 cubic inches.

	034
	Combustion Turbine 3C, Simple-Cycle Peaking Unit 

	035
	Combustion Turbine 3D, Simple-Cycle Peaking Unit 


The facility also includes miscellaneous unregulated/insignificant emissions units and/or activities.
1.4. Facility Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility operates 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 New Source Performance Standards (NSPS) of 40 Code of Federal Regulations (CFR) 60. 
· The facility operates units subject to the National Emissions Standards for Hazardous Air Pollutants (NESHAP) of 40 CFR 63.
1.5. Project Description
FPL submitted an application[footnoteRef:1] on March 28, 2018, for a minor air construction permit.  The purpose of this project is to upgrade the CTs that are part of the existing 6-on-2 combined cycle unit.  The proposed project will replace “like-kind” component parts normally associated with maintenance outages with Dry Low-NOx (DLN) 2.6+ combustor components, 3SAR turbine rotor upgrades, and improved combustor bucket material.  These upgrades offer greater output and greater efficiency without sacrificing reliability, availability, or operational flexibility.  The anticipated output of the units after the upgrade is 207 MW.  The upgrades are set to occur during outages in two CTs in 2018 and four CTs in 2019. [1:  Link to Application, Click “Public Oculus Login” button to access the application] 

The following existing emissions units (EU) will be affected by this project.
	EU No.
	Brief Description

	018
	Combustion Turbine 2A, Combined-Cycle Unit with Non-Fired HRSG

	019
	Combustion Turbine 2B, Combined-Cycle Unit with Non-Fired HRSG

	020
	Combustion Turbine 2C, Combined-Cycle Unit with Non-Fired HRSG

	021
	Combustion Turbine 2D, Combined-Cycle Unit with Non-Fired HRSG

	022
	Combustion Turbine 2E, Combined-Cycle Unit with Non-Fired HRSG

	023
	Combustion Turbine 2F, Combined-Cycle Unit with Non-Fired HRSG


1.6. Processing Schedule
03/28/2018	Department received the application for an air pollution construction permit.
05/16/2018	Draft permit package issued
2. PSD APPLICABILITY
2.1. General PSD Applicability
For areas, currently in attainment with the AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source 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 following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  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); PM2.5; 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 non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 micro grams per cubic meter (μg/m3), 24-hour average.
If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project 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.
For major stationary sources, such as the Fort Myers Power Plant, PSD applicability for modification projects is based on thresholds known as the significant emission rates (SER) as defined in Rule 62-210.200(Definitions), F.A.C.  Any “net emissions increase” as defined in Rule 62-210.200(Definitions), F.A.C. of a PSD pollutant from the project that equals or exceeds the respective SER is considered “significant”.  SER also means any emissions rate or any net emissions increase of a PSD pollutant associated with a major stationary source or major modification which would construct within 10 km of a Class I area and have an impact on such area equal to or greater than 1 gram per cubic meter, 24-hour average.
[bookmark: _Ref344887586]Although a facility may be “major” (i.e. emits or has the potential to emit 100 or 250 TPY as applicable) for only one PSD pollutant, a project must include BACT controls for any PSD pollutant that exceeds the corresponding significant emission rates given in Table 2 below.
[bookmark: _Ref473794148]TABLE 2.  LIST OF SER BY PSD-POLLUTANT. a, c
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

	PM/PM10/PM2.5
	25/15/10
	Ozone (VOC) b
	40

	PM2.5 (NOX)
	40
	PM2.5 (SO2)
	40

	Ozone (NOX) b
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHG (CO2e)
	> 75,000 (CO2e) and > 0 (mass) d

	a. Excluding fluoride and those pollutants defined for Pulp and Paper, MWC, MSW landfills.
b. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
c. Pursuant to 40 CFR 52.21(b)(23)(ii), pollutants with no SER listed at 40 CFR 52.21(b)(23)(i) have a SER of zero TPY.
d. A source that triggers PSD review for a traditional PSD pollutant would also trigger PSD review for greenhouse gases (GHGs) if the source would emit or have the potential to emit 75,000 TPY of GHG on a carbon dioxide-equivalent (CO2e) basis.  Under this framework, a source cannot become subject to PSD review solely on the basis of GHG emissions.


2.2. PSD Applicability for Project
The 7FA.05 and DLN 2.6+ components with the 3SAR turbine rotor have a projected design heat input capacity that is higher than the current permitted capacity.  As a result, there will be an increase in the design fuel flow for the units compared to the same turbine inlet temperature.  Based on GE data for the 7FA.05 and DLN 2.6+ components with 3SAR turbine rotors and EHD improvements, there will be no changes in the exhaust concentrations of NOx, CO and VOCs, while there are predicted reductions in emissions on a pound per MW-hour basis.  However, based on manufacturer estimates, there may be a potential increase in mass emissions of NOx and CO at baseload and ISO[footnoteRef:2] conditions.  Hourly emissions of air pollutants such as SO2, SAM, and PM/PM10/PM2.5, could also potentially increase based on manufacturer estimates.  As provided in the application, the following table summarizes potential emissions and PSD applicability for the project. [2:  International Standards Organization (ISO) conditions means 288 Kelvin, 60 percent relative humidity and 101.3 kilopascals pressure.] 

[bookmark: _Ref511812882]TABLE 3.  SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS.
	Pollutant
	Annual Emissions, Tons/Year
	Subject to
PSD?

	
	Baseline
Actual a
	Projected
Actual b
	Increase c
	Significant
Emissions Rate
	

	CO
	28.37
	42.69
	14.32
	100
	No

	NOX
	919.76
	955.80
	36.04
	40
	No

	PM
	217.51
	213.71
	-
	25
	No

	PM10
	217.51
	213.71
	-
	15
	No

	PM2.5
	217.51
	213.71
	-
	10
	No

	SO2
	19.76
	21.44
	1.68
	40
	No

	VOC
	0.06
	9.89
	9.83
	40
	No

	SAM e
	3.03
	2.97
	-
	7
	No

	CO2e
	3,921,274
	3,845,470
	-
	75,000 d
	No

	a. Representative Baseline Actual Emissions (2016).
b. Projected Actual Emissions = (Emission factor) x (Projected actual heat input) x (1 ton/2,000 lb).  Emission factors are based on upper 90% confidence interval and Student’s t test for emissions data.  CO2 emission rates are based emission rates gathered from CEMS data and 40 CFR 75 data.  Projected actual heat input = 90th percentile heat input from total heat inputs from years 2013-2017.
c. Projected actual emissions minus baseline actual emissions.
d. Threshold applies only if PSD review triggered for regulated air pollutants other than GHG.
e. Not reported in Annual Operating Reports; based on assuming 10% of SO2 converts to SO3, all of which converts to SAM.


As shown in the Table 3, total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3. DEPARTMENT REVIEW
The six combustion turbines of Unit 2 (designated as 2A through 2F) were initially authorized for construction in 1998 through the issuance of Permit No. 0710002-004-AC.  The CTs began commercial operation from September 2000 to March 2001.  Each unit was installed as a nominal 170-megawatt (MW) General Electric (GE) MS7241FA CT, each with an unfired heat recovery steam generator (HRSG).  When operating in the combined-cycle mode, the HRSG produces enough steam to generate an additional 80 MW through the existing steam-driven electrical generators (250 MW total from each unit).  Each of the combined cycle units have two relatively short stacks, one for simple cycle mode and one for combined-cycle mode.  These units exclusively fire natural gas.  The efficient combustion of natural gas at high temperatures minimizes emissions of CO, PM/PM10, SAM, SO2, and VOC.  While NOX emissions are reduced by DLN combustion technology.  Each gas turbine is equipped with a continuous emissions monitoring system (CEMS) to measure and record NOX emissions, as well as flue gas oxygen or carbon dioxide content.  These units also include six direct-fired heaters to heat the natural gas prior to use during simple cycle operation and cold start-ups.
Previous permitting projects, such as Permit Nos. 0710002-020-AC and 21-AC, approved modifications to Unit 2 through the installation of components from more recent models (GE 7FA.04 and 7FA.05) to improve the overall performance.  After the final permit was issued for Project No. 0710002-021-AC, FPL had further discussions with GE which identified an additional upgrade that can be installed in Unit 2A (EU 018).  This upgrade was authorized through Permit No. 0710002-023-AC and consisted of installing GE 7FA.05 Hybrid Tech DLN 2.6 + combustion system, along with the already authorized GE 7FA.04/7FA.05 components.
The purpose of this project is to authorize the DLN 2.6+ upgrades in the remaining five units and SAR rotors in all six CTs.  The 2B through 2E turbines are currently equipped with the DLN 2.6e combustion system.  The DLN 2.6+ combustion system, which is GE’s latest evolution of Dry Low-NOX combustion technology, is designed to expand operational flexibility and reduce startup emissions.  According to the manufacturer’s data[footnoteRef:3], the configuration of the DLN 2.6+ systems allow for asymmetric fuel flow that provides additional control of the combustion system, and minimized NOX emissions demonstrated to be less than 9 parts per million (ppm) corrected to 15 percent oxygen (O2).  In addition, the DLN 2.6+ upgrade will include the replacement of components of hot gas path components and computer software.   [3:  GE Dry Low NOX 2.6+ Combustion Solution] 

The project also involves increased capacity when the ambient temperature is equal to or above 90°F; this is referred to as “Enhanced Hot Day” (EHD) improvements.  As a result, the combustion turbine generator will include improved stage 2 and 3 bucket materials for hotter ambient temperature peak operation.
FPL also plans on performing steam turbine generator (STG) improvements within the maximum generator nameplate rating.  The STGs associated with Unit 2 are pre-1970 vintage units that were repowered in 1998 through 2000 with the six associated CT/HRSGs to provide steam.  These improvements are within the original maximum electrical generator rating of the original STGs, when complete there will be a 2 to 2.5 percent reduction in combined cycle heat rate as a result of the project.
3.1. Brief Discussion of Emissions
Unit 2 was significantly affected by Hurricane Irma’s impact of FPL’s service territory in Southwest Florida in September 2017, and once again, due to a steam turbine outage that began in November 2017.  FPL provided a comparison of the unit’s operation in 2016 and 2017 to represent the gross generation covering the operation from June to December.  
On April 25, 2018, the Department and FPL held a teleconference to discuss the applicant’s approach to the PSD analysis.  As a result, the applicant had provided Figure 4 to represent the NOX emissions of 2017.  FPL had further explained that the gross generation and emission rates were identical in 2016 and 2017 when excluding the time periods affected by the hurricane and outage.  Therefore, the applicant had selected to only utilize the emissions reported for 2016 as the baseline for the PSD analysis.
[image: ]
[bookmark: _Ref512871807]Figure 4.  Unit 2 NOX Emissions (2016 - 2017)
The Department does not agree with the methodology selected for the applicant’s PSD analysis.  Pursuant to Rule 62-210.200(28), F.A.C., for any existing electric utility steam generating unit, baseline actual emissions (BAE) means the average rate, in tons per year, at which the unit actually emitted the pollutant during any consecutive 24-month period.  Furthermore, the applicant could have evaluated the ‘Could Have Accommodated’ (CHA)/ ‘Demand Growth’ (DG) emissions from the facility’s maximum 30-operating day average of heat input.  The monthly heat input would then be multiplied by 12 to represent the heat input on an annual basis.  The annual heat input rate would then be multiplied by the emission factors developed from the BAE to calculate the total excludable emissions.  The difference between the total excludable emissions from the BAE would then be representative of the CHA/DG emissions.  Lastly, the BAE and CHA/DG emissions would be subtracted from the projected actual emissions to evaluate a similar increase as presented in Table 3.  The approach for evaluating CHA/DG emissions is specifically used for unexpected occurrences or outages, such as those identified in the operation for 2017.
However, also pursuant to Rule 62-210.200(28), F.A.C., the Department shall allow the use of a different time period upon a determination that it is more representative of normal source operation.  Therefore, given the information provided in the application and the April 25, 2018 teleconference, the Department shall allow for 2016 to be representative of the BAE.
Furthermore, the Department and applicant are in agreeance that there is a potential mass emissions rate increase in lb/hour for CO and NOX.  However, the emission rates in concentration and lb/MMBtu would not change, or might be potentially lower due to the upgrade to DLN 2.6+ combustor.
3.2. State Requirements
The affected emissions units are subject to Rule 62-214, F.A.C. (Requirements for Sources Subject to the Federal Acid Rain Program).  The rules under this chapter set forth requirements for the Acid Rain Part of an operation permit for a Title V source which is subject to the Federal Acid Rain Program.
3.3. Federal NSPS Provisions
NSPS, Subpart TTTT – Standards of Performance for Greenhouse Gas Emissions for Electric Generating Units is not applicable.  Unit 2 is only being modified and not reconstructed.  Pursuant to 40 CFR 60.15(b), “Reconstruction” means the replacement of components of an existing facility to such an extent that:  (1) The fixed capital cost of the new components exceeds 50 percent of the fixed capital cost that would be required to construct a comparable entirely new facility, and (2) It is technologically and economically feasible to meet the applicable standards set forth in this part.
Units 2A – 2F remain subject to 40 CFR 60, Subpart KKKK – Standards of Performance for Stationary Combustion Turbines.  Link to Subpart KKKK.  The key minimum requirements of Subpart KKKK applicable to the affected emissions units include standards for NOX and SO2 and compliance schedules for the control of emissions .  The facility is required to submit excess emissions reports to the Compliance Authority each quarter.
The affected units are also subject to 40 CFR 75, Acid Rain Monitoring Provisions.  Link to 40 CFR 75.  The purpose of this part is to establish requirements for the monitoring, recordkeeping, and reporting of SO2, NOX, and CO2 emissions, volumetric flow, and opacity data.
3.4. Federal NESHAP Provisions
There are no NESHAPS that are applicable to the affected emissions units.
3.5. Other Draft Permit Requirements
The permit will authorize the turbine upgrade project.  In addition, since the upgrade will increase the heat input rate in each turbine, the permittee will be required to report emissions pursuant to Rule 62-212.300(1)(e), F.A.C. to determine whether the project has triggered PSD.  Specifically, monitoring and reporting of CO and NOX emissions will be required for a period of 10-years.  Finally, the air construction permit will revise the permitted heat input.  Due to the DLN 2.6+, 3SAR and EHD upgrades, the estimated heat input is increased to 1,916 MMBtu/hour (based on the lower heating value (LHV) of natural gas) at 59°F.  Furthermore, with the EHD upgrades the maximum heat input in peaking mode operation is increased from 1,838 MMBtu/hour to 1,948 MMBtu/hour which occurs at a compressor inlet temperature of 85°F, LHV.
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.  Lara Rabbath 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 850-717-9082 or by email Lara.Rabbath@dep.state.fl.us.

Florida Power & Light Company	Air Permit No. 0710002-030-AC
Fort Myers Power Plant	Units 2A through 2F CT Upgrades
Page 9 of 9
image3.png




image4.png
05
[ Florida Power Light





image5.png
——2016 (9176 Ibs)

2017 (843 Ibs)
=== 2017-corr (917 1 Ibs)

L10Z/LEreL

1
uln_n\ll} 2102 LTL

Liozie

1212

11116~

Lozineik

|

LL0Z/L UL

LL0Z/MLL

Liozreziob

L10z/eHoL

L10zreioL

Liozrees

LL0zreue

1021218

Irma
9/10-9/12

Lioziezg

LioziEus

Loz

8000

7000

2 2 ) 2 o

8 8 8

2 g 8 &
(sql) ayey suoissiwz SSeN XON 18101 ZWd

6000
0
1000




image1.png




image2.gif




