
TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION
[image: ]
TECHNICAL EVALUATION
&
PRELIMINARY DETERMINATION
APPLICANT
Florida Power & Light Company (FPL)
700 Universe Boulevard, JES/JB
Juno Beach, FL 33408
Martin Power Plant
ARMS Facility ID No. 0850001
PROJECT
Installation of GE Turbine Components GE 7FA.05 and DLN 2.6+ system
Unit 8 (Units 8A, 8B, 8C, and 8D)
DEP File No. 0850001-036-AC
COUNTY
Martin County, Florida
PERMITTING AUTHORITY
Florida Department of Environmental Protection
Division of Air Resource Management
Office of Permitting and Compliance
2600 Blair Stone Road, MS#5505
Tallahassee, Florida  32399-2400
December 4, 2015

1. GENERAL PROJECT INFORMATION
1.1. [bookmark: _Ref436828130]Facility Description and Location
The Florida Power and Light Company (FPL) operates the existing Martin Power Plant, which is categorized under Standard Industrial Classification Code No. 4911.  The facility is located in Martin County at 21900 Southwest Warfield Boulevard in Indiantown, Florida.  The UTM coordinates of the existing facility are Zone 17, 542.68 km East, and 2992.65 km North.  Figure 1 shows the location of Martin County while Figure 2 shows the location of the facility.  Figure 3 provides a satellite view of the facility.
[image: ]	[image: ]Martin County

[bookmark: _Ref365356693][bookmark: _Ref365356705][bookmark: _Ref434317266]Figure 1.  Location of Martin County.	Figure 2.  Location of Martin Power Plant.
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[bookmark: _Ref434318310]Figure 3.  Satellite View of Martin Power Plant.


The existing facility consists of the following emissions units:  
1.1.1. Emissions Units 001 and 002
Two oil and natural gas fired conventional fossil fuel steam electric generating stations (Units 1 and 2); the maximum capacity of each steam turbine driven electrical generator is 863.3 megawatts (MW).  
1.1.2. Emissions Units 003 - 006
Two oil and natural gas fired combined cycle combustion turbine systems (two “2-on-1” sets) (Units 3 and 4), each gas turbine is nominally rated at 170 MW, with a matched unfired heat recovery steam generator (HRSG).  Each pair of the gas turbines (3A/3B and 4A/4B) shares a common steam turbine driven electrical generator rated at 160 MW each.  The total generating capacity of each 2-on-1 turbine system is approximately 500 MW.  
1.1.3. [bookmark: _Ref436828236]Emissions Units 011, 012, 017 and 018
Note:  per December 3, 2015 email from Kevin Washington of FPL, the combustion turbines comprising Units 8 at the Martin plant cannot operate in simple cycle mode.  The emission unit description for Units 8 given below has been updated accordingly.
Collectively regulated as Unit 8, this unit is a “4-on-1” combined cycle system which consists of four oil and natural gas fired combustion turbine/HRSG systems with a single steam turbine electrical generator.  Each of the four gas combustion turbines (8A, 8B, 8C and 8D) is nominally rated at 170 MW, with a matched 495 million British thermal units per hour (MMBtu/hr) gas-fired HRSG, and a single 470 MW steam turbine driven electrical generator that serves all four CT/HRSG systems, and associated support equipment.  Nitrogen oxides (NOX) emissions are controlled by using Dry Low NOX (DLN) combustors for natural gas and steam injection for fuel oil firing.  A selective catalytic reduction (SCR) system, in combination with the other NOX controls, further reduces NOX emissions.  The total generating capacity of this combined cycle combustion turbine system is approximately 1,150 MW.  There is also a solar thermal facility on-site that produces steam, which is used to augment the steam produced by the Unit 8 HRSGs, thus reducing fossil fuel use in the duct burners when adequate sunlight is available.
This facility also includes one auxiliary boiler, emergency generators, four hurricane emergency shelter stationary spark ignition engine driven generators, two storage oil tanks, a mechanical cooling tower, and four electrical fuel line heaters (to heat up the natural gas fuel prior to introduction into the CT, when needed).  Also included in this permit are additional unregulated emissions units identified as facility-wide particulate matter (PM) and volatile organic compounds (VOC) emissions.
A summary of the regulated existing emission units at the Martin Power Plant is given in Table 1 below.  The emission units that are involved in this project are highlighted in turquoise in the table.
[bookmark: _Ref365361660]Table 1 – REGULATED EMISSION UNITS AT THE Martin Power PLANT.
	EU ID No.
	Brief Description

	001
	Fossil Fuel Fired Steam Generator No. 1 

	002
	Fossil Fuel Fired Steam Generator No. 2

	003
	Combustion Turbine with Heat Recovery Steam Generator (CT 3A)

	004
	Combustion Turbine with Heat Recovery Steam Generator (CT 3B)

	005
	Combustion Turbine with Heat Recovery Steam Generator (CT 4A)

	006
	Combustion Turbine with Heat Recovery Steam Generator (CT 4B)

	007
	Auxiliary Boiler (for Emissions Units 003 to 006)

	011
	Combustion Turbine with Heat Recovery Steam Generator (CT 8A)

	012
	Combustion Turbine with Heat Recovery Steam Generator (CT 8B)

	014
	Two Distillate Oil Storage Tanks for Unit 8 Gas Turbines

	017
	Combustion Turbine with Heat Recovery Steam Generator (CT 8C)

	018
	Combustion Turbine with Heat Recovery Steam Generator (CT 8D)

	019
	Mechanical Draft Cooling Tower for Unit 8

	022
	One Diesel Engine-driven Emergency Fire Pump

	023
	Four Hurricane Emergency Shelter Stationary Spark Ignition Engines

	024
	One Spark Ignition Engine-driven Emergency Generator


1.2. Primary Regulatory Categories
1.2.1. [bookmark: _Ref435791197]Federal Regulations
The U.S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40, Code of Federal Regulations, Part 60 (40 CFR 60) that identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  40 CFR 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP).  40 CFR 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories. 
Federal regulations adopted by reference are given in Rule 62-204.800, F.A.C.  State regulations approved by EPA are given in 40 CFR 52, Subpart K – Florida; also known as the State Implementation Plan (SIP) for Florida.  The following federal regulations apply to the Martin Power Plant and this project.
· The existing 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 and Rule 62-210.200 (Definitions), F.A.C.
· This project (as discussed below) does not trigger a PSD review and a requirement to conduct Best Available Control Technology (BACT) determinations pursuant to Department Rule 62-212.400, F.A.C. is not required.
· The existing facility is a major source of hazardous air pollutants (HAP).
· The existing facility has units regulated under Clean Air Act, Title IV, Acid Rain provisions, Phase II.
· The existing facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The proposed project includes units subject to Clean Air Interstate Rule (CAIR).
· The proposed project includes units subject to the NSPS of 40 CFR 60.
1.2.2. State 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 air quality regulations as part of the Florida Administrative Code (F.A.C.), which includes the applicable chapters contained in Table 2:
[bookmark: _Ref343241113]TABLE 2 – APPLICABLE RULES FROM THE F.A.C.
	Chapter
	Description

	62-4
	Permits 

	62-17
	Electrical Power Plant Siting

	62-204
	Air Pollution Control – General Provisions 

	62-210
	Stationary Sources of Air Pollution – General Requirements 

	62-212
	Stationary Sources – Preconstruction Review 

	62-213
	Operation Permits for Major Sources (Title V) of Air Pollution 

	62-296
	Stationary Sources – Emission Standards 

	62-297
	Stationary Sources – Emissions Monitoring 


1.3. [bookmark: _Ref435791380]Project Description
The proposed project will replace component parts normally associated with maintenance outages for the GE PG7241, 7AF.04 turbines of Unit 8 (8A through 8D) with 7AF.05 compressor components.  The upgraded combustion turbines will offer greater output and greater efficiency without sacrificing reliability, availability, or operational flexibility.  The 7AF.05 components will increase the output power by approximately 9.8 percent (baseload with natural gas-firing at 75°F).  As a result of the greater output, mass emission rates of all criteria pollutants will decrease on a per MW-hour basis. 
The turbines are currently equipped with the DLN 2.6e combustion system, which will be replaced with DLN 2.6+ combustion system, which is GE’s latest evolution of Dry Low-NOx combustion technology.  The DLN 2.6 involves replacement of components of hot gas path components and computer software.  This upgrade improves efficiency while maintaining emission rates.  The proposed energy improvements will rely on the same existing control technologies that were described for Unit 8 in subsection 1.1.  The application for this project can be found at the following link:  Link to FPL Martin Application Documents (note click the Public Oculus Login button to access the application documents).
1.4. New GE Components 7FA.05 Description
Figure 4 is a cutaway diagram of a GE 7FA CT showing the 14-stage compressor, the 14 combustors cans oriented along the circumference of the mid-section and the three-stage rotor (expansion) section.  The location of this 7FA.05 compressor project is also shown in Figure 4.  Figure 5 is a factory picture of an earlier version of the GE CT similar to the prime movers located within Units 8 at the Martin Plant.
[bookmark: _Ref434330674][image: ]Figure 4.  View of GE 7FA with Upgrade Area Noted.7FA.05 Compressor Project

Four gas turbines of Martin Unit 8 are permitted to fire natural gas and distillate fuel oil.  The current permitted maximum heat input rate to each gas turbine is 1,660 MMBtu/hr when firing natural gas and 1,885 MMBtu per hour when firing distillate fuel oil based on a compressor inlet air temperature of 59 degrees Fahrenheit (°F), the lower heating value (LHV) of each fuel, and 100% load.  Heat input rates will vary depending upon gas turbine characteristics, ambient conditions, alternate methods of operation, and evaporative cooling.  
In its application, FPL indicated that the current design heat input rate for the turbines is 1601.0 MMBtu/hr for natural gas firing at 75 °F (GE data for 7FA.04 turbines].  There will be no change in the type of permitted fuels as a result of the project.  The design heat input rates for natural gas-firing will increase by 156 MMBtu/hr (9.8 percent) based on GE data on 7FA.04 and 7FA.05 CT upgrades at 75 °F.  Data from the National Climatic Data Center (NCDC) indicates the 30-year (1980 to 2010) average temperature for West Palm Beach is 75.48°F (median 75.5°F).  As a result, GE data for an ambient temperature of 75 °F represent annual operating conditions and were used in the calculation of emissions.
[image: Turbine to Ship]
[bookmark: _Ref435787671]Figure 5.  Factory Photo of an earlier GE 7FA.
As discussed subsection 2.2 below, any increases in annual emissions will be less than the respective significant emission rates (SER) established in Rule 62-210.200(Definitions), Florida Administrative Code (F.A.C.).  A review for the Prevention of Significant Deterioration (PSD) and a new Best Available Control Technology (BACT) determination were not required pursuant to Rule 62-212.400, F.A.C.
In summary, FPL is allowed to replace Unit 8 7FA.04 gas turbine compressor components with upgraded compressor components of the Series 7FA.05.
1.5. Processing Schedule
· Received Air Construction Application on September 11, 2015.  
· Application complete on September 11, 2015.  
· Intent to Issue Permits distributed December 04, 2015. 
2. RULE REQUIREMENTS
2.1. [bookmark: _Ref436810150]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, such as Martin County, that are currently in attainment with the state and federal AAQS or areas designated as “unclassifiable” for these regulated pollutants.  Commonly addressed PSD pollutants for CT include:  NOX; carbon monoxide (CO); sulfur dioxide (SO2); particulate matter (PM); PM smaller than 10 micrometers (PM10); PM2.5; and volatile organic compounds (VOC).  
Additional PSD pollutants that are more common to certain other industries include:  hydrogen sulfide (H2S), sulfuric acid mist (SAM), lead (Pb), fluorides (F), mercury (Hg); total reduced sulfur (TRS) including H2S; reduced sulfur compounds (RSC) including H2S; municipal waste combustor (MWC) organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans (dioxin and furan); MWC metals measured as PM; MWC acid gases measured as SO2 and hydrogen chloride (HCl); and, municipal solid waste (MSW) landfill emissions measured as non-methane organic compounds (NMOC).  
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: 
· 250 tons/year (TPY) or more of any PSD pollutant, or 
· 100 TPY or more of any PSD pollutant and the facility belongs to one of the 28 listed PSD major facility categories.  
The list of the 28 source categories does include the category of “fossil fuel-fired steam electric plants of more than 250 million Btu/hr heat input.  Therefore, FPL Martin Power Plant is stationary source with an emissions threshold is 100 TPY or more of any PSD pollutant.  As indicated in subsection 1.2.1, the FPL Martin Power Plant is a major PSD source because it emits more than 100 TPY of a PSD regulated pollutant.
Once it is determined that a project is subject to PSD preconstruction review, PSD applicability is based on emissions thresholds known as the “significant emission rates” (SER) as defined in Rule 62-210.200(Definitions), F.A.C.  Emissions of PSD pollutants from the project meet or exceed these rates are considered “significant” and the Best Available Control Technology (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 equals or exceeds the corresponding SER.  SER threshold by pollutants are given in Table 3.
[bookmark: _Ref417040201]TABLE 3 – LIST OF SER BY PSD POLLUTANT.
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

	PM/PM10/PM2.5
	25/15/10
	Ozone (VOC) 2
	40

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

	Ozone (NOX) 2
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHG (CO2e)
	> 75,000 (CO2e) and > 0 (mass) 3, 4

	1. Excluding fluoride and those pollutants defined for Pulp and Paper, MWC, MSW landfills.
1. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
1. 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 tons/year.
1. In making the CO2e calculation, the values listed in 40 CFR 98, Subpart A, Table A-1 are used to weight emissions by their respective Global Warming Potential (GWP).  For example, the current GWP factors for four of the GHGs are:  CO2 = 1; CH4 = 25; N2O = 298 and SF6 = 22,800.  


According to guidance[footnoteRef:1] issued by the EPA in July 2014, a source that triggers PSD review for a traditional PSD pollutant (listed above) would also trigger PSD review for greenhouse gases (GHGs) if the source would emit or have the potential to emit 75,000 tons per year of GHGs on a carbon dioxide-equivalent basis.  Under this framework, a source cannot become subject to PSD review solely on the basis of GHG emissions.   [1:  	U.S. Supreme Court opinion dated June 23, 2014.  Link to Supreme Court Opinion  EPA guidance dated 
July 24, 2014.  Link to EPA Guidance] 

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.
According to 40 CFR 52.21, six greenhouse gases (GHG), are also be subject to regulation at new stationary sources that will emit or have the potential to emit 100,000 tons/year (SER equal to 75,000 tons/year) expressed as the carbon dioxide equivalent emissions (CO2e).
2.2. [bookmark: _Ref436899911]PSD Applicability for Project
The PSD requirements of Rule 62-212.400(4) through (12), F.A.C., apply to the construction of any new major stationary source or the major modification of any existing major stationary source. Per Rule 62-212.400(2)(a)1., F.A.C., a significant emissions increase of a PSD pollutant (and thus a major modification) will occur if the difference (or the sum of the differences if more than one emissions unit is involved) between the projected actual emissions and the baseline actual emissions equals or exceeds the SER for that pollutant.  
For any existing electric utility steam generating unit, “baseline actual emissions” means the average rate, in TPY, at which the unit actually emitted the pollutant during any consecutive 24-month period selected by the owner or operator within the 5-year period immediately preceding the date a complete permit application is received by the Department.  [Rule 62-210.200 (Definitions), F.A.C.]
“Projected actual emissions” means the maximum annual rate, in TPY, at which an existing emissions unit is projected to emit a PSD pollutant in any one of the 5 years following the date the unit resumes regular operation after the project, or in any one of the 10 years following that date, if the project involves increasing the emissions unit's design capacity or its potential to emit that PSD pollutant and full utilization of the unit would result in a significant emissions increase or a significant net emissions increase at the major stationary source.  [Rule 62-210.200 (Definitions), F.A.C.]
There are a number of additional considerations within the cited rules when making the described comparison of projected actual emissions to baseline actual emissions.  One of the key considerations is that in making the calculation of projected actual emissions, the Department shall exclude that portion of the unit's emissions following the project that an existing unit could have accommodated during the consecutive 24-month period used to establish the baseline actual emissions and that are also unrelated to the particular project including any increased utilization due to product demand growth.
The applicant conducted the described analysis, which is documented in the report attached to the application available at the link given in subsection 1.3.  
Table 4 is a summary of the applicant’s PSD applicability analysis.  The full step-by-step procedure is shown in the application report in Tables 1 through 8 (Part II of the Application).
[bookmark: _Ref435795125]Table 4 - Summary of the Applicant’s PSD Applicability Analysis.
	Pollutant 1
	Baseline Actual
Emissions (TPY) 2
	Projected Actual
Emissions (TPY) 3
	Projected Emissions
Increase (TPY) 4
	SER
(TPY)
	Subject to
PSD?

	NOX
	204.57
	240.67
	+36.10
	40
	No

	CO
	205.22
	259.68
	+54.47
	100
	No

	SO2
	15.61
	17.43
	+1.83
	40
	No

	VOC
	43.53
	49.53
	+6.00
	40
	No

	PM
	39.52
	44.07
	+4.55
	25
	No

	PM10
	39.52
	44.07
	+4.55
	15
	No

	PM2.5
	39.52
	44.07
	+4.55
	10
	No

	SAM
	2.39
	2.67
	+0.28
	7
	No

	GHGs

	CO2
	2,810,025.99
	2,809,534
	---
	75,000
	No

	N2O (CO2e)
	1,554.98
	1,552.90
	---
	
	

	CH4 (CO2e)
	1,299.50
	1,302.77
	---
	
	

	Total GHG (CO2e)
	2,812,880
	2,812,390
	-491.0
	
	

	1. N2O is nitrous oxide – a GHG.  CH4 is methane – a GHG.  
2. Maximum 2-Year average emissions
3. For projected actual emissions, FPL anticipates that these units will be dispatched less in the future do to recently built and more efficient units being higher on the dispatch list.
4. Projected actual emissions minus baseline actual emissions


As shown in the above table, total project emissions will not exceed the PSD SER; therefore, the project is not subject to PSD preconstruction review.  However, because the projected emissions increase for NOX is approaching the PSD SER, future reporting comparing baseline actual emissions of NOX to future actual emissions of NOX will be required for 10 years following completion of the project, in accordance with the requirements of Rule 62-210.370, F.A.C.  A 10 year reporting period is required due to the increase in the heat input rate to the turbines as a result of this project.
2.3. NSPS Applicability
Unit8 at the FPL Martin Plant is an affected facility and existing facility as defined in 40 CFR 60, Subpart A – General Provisions.  [40 CFR 60.2 (Definitions) adopted as Rule 62-204.800(8)(a), F.A.C.]  Link to 40 CFR 60.2
Unit 8 was constructed pursuant to 40 CFR 60, Subpart GG - Standards of Performance for Stationary Gas Turbines.  [40 CFR 60, Subpart GG adopted as Rule 62-204.800(8)(b)(40), F.A.C.]  
Link to Subpart GG.  Previously, the Department determined that compliance with the BACT emissions performance and monitoring requirements in the current Title V air operation permit (Permit No. Permit No. 0850001-033-AV) also assures compliance with the New Source Performance Standards for Gas Turbines in 40 CFR 60, Subpart GG.  Table 5 is the summary of the emission limits given in the current Title V air operation permit for Unit 8.  The NOX emissions are corrected to 15% oxygen and measured by continuous emission monitoring systems (CEMS).  
[bookmark: _Ref435798824]Table 5 - Emission Limits Applicable to Unit 8.
[bookmark: OLE_LINK3]Emissions Standards.  Emissions from each gas turbine shall not exceed the following standards.  Note this emissions limit table has been updated from the most recent Title V air operation permit (No. 085001-033-AV) to reflect that the combustion turbines comprising Unit 8 at the martin Plant cannot be operated in simple cycle mode (see subsection 1.1.3).
	Pollutant
	Fuel
	Method of Operation
	Stack Test, 3-Run Average
	CEMS
Block Average

	
	
	
	ppmvd @ 15% O2
	lb/hour
	ppmvd @ 15% O2

	CO a
	Oil
	Combined Cycle
	14.4
	64.7
	15.0, 24-hr

	
	Gas
	Combined Cycle, Normal
	7.4
	27.5
	10.0, 24-hr

	
	
	Combined Cycle, All Modes
	NA
	NA
	

	NOX b
	Oil
	Combined Cycle w/SCR
	10.0
	76.0
	10.0, 24-hr

	
	Gas
	Combined Cycle w/SCR, Normal
	2.5
	16.3
	2.5, 24-hr

	
	
	Combined Cycle w/SCR and DB
	2.5
	23.6
	

	
	
	Combined Cycle w/SCR, All Modes
	NA
	NA
	

	PM/PM10 c
	Oil/Gas
	Combined Cycle
	Fuel Specifications

	
	
	Combined Cycle
	Visible emissions shall not exceed 10% opacity for each 6-minute block average.

	SAM/SO2 d
	Oil/Gas
	Combined Cycle
	Fuel Specifications

	VOC e
	Oil
	Combined Cycle
	2.5
	6.0
	NA

	
	Gas
	Normal Combined Cycle
	1.3
	2.8
	NA

	
	
	Combined Cycle, w/DB and/or PA
	4.0
	10.5
	NA

	Ammonia f
	Oil/Gas
	Combined Cycle w/SCR
	5
	NA
	NA

	a. Compliance with the CO standards shall be demonstrated based on data collected by the required CEMS.  Compliance may also be determined by EPA Method 10.  Compliance with the 24-hour CO CEMS standards shall be determined separately for each method of operation based on the hours of operation for each method.  {Note:  A 24-hour compliance average may be based on as little as 1-hour of CEMS data or as much as 24-hours of CEMS data.}
b. Compliance with the NOX standards shall be demonstrated based on data collected by the required CEMS.  Compliance may also be determined by EPA Method 7E or 20.  NOX mass emission rates are defined as oxides of nitrogen expressed as NO2.  Compliance with the 24-hour NOX CEMS standards during simple cycle operation shall be determined separately for each method of operation based on the hours of operation for each method.  {Note:  A 24-hour compliance average may be based on as little as 1-hour of CEMS data or as much as 24-hours of CEMS data.}
c. The fuel specifications established in Specific Condition D.3 of this section, combined with the efficient combustion design and operation of each gas turbine represents the Best Available Control Technology (BACT) determination for PM/PM10 emissions.  Compliance with the fuel specifications, CO standards, and visible emissions standards shall serve as indicators of good combustion.  Compliance with the fuel specifications shall be demonstrated by keeping records of the fuel sulfur content.  Compliance with the visible emissions standard shall be demonstrated by conducting tests in accordance with EPA Method 9.  {Note:  PM10 emissions for gas firing are estimated at 9 lb/hour for simple cycle operation, 11 lb/hour for combined cycle operation, and 17 lb/hour for combined cycle operation with duct burning.  PM10 emissions for oil firing are estimated at 17 lb/hour for simple cycle operation and 37 lb/hour for combined cycle operation.}
d. The fuel sulfur specifications in Specific Condition D.3. of this section effectively limit the potential emissions of SAM and SO2 from the gas turbines and represent the Best Available Control Technology (BACT) determination for these pollutants.  Compliance with the fuel sulfur specifications shall be determined by the requirements in Specific Condition D.26.  {Note:  SO2 emissions for gas firing are estimated at 9.8 lb/hour for simple and combined cycle operation and 12.8 lb/hour for combined cycle operation with duct burning.  SO2 emissions for oil firing are estimated at 99 lb/hour for simple and combined cycle operation.  SAM emissions are estimated to be less than 10% of the SO2 emissions.}
e. Compliance with the VOC standards shall be demonstrated by conducting tests in accordance with EPA Method 25A.  Optionally, EPA Method 18 may also be performed to deduct emissions of methane and ethane.  The emission standards are based on VOC measured as methane.
Subject to the requirements of Specific Condition D.20. of this section, each SCR system shall be designed and operated for an ammonia slip target of less than 5 ppmvd corrected to 15% oxygen based on the average of three test runs.  Compliance with the ammonia slip standard shall be demonstrated by conducting tests in accordance with EPA Method CTC-027.


For the purposes of NSPS applicability, per 40 CFR 60.2 (Definitions), the term “modification” means any physical change in, or change in the method of operation of, an existing facility which increases the amount of any pollutant (to which a standard applies) emitted into the atmosphere by that facility or which results in the emission of any air pollutant (to which a standard applies) into the atmosphere not previously emitted:  Link to 40 CFR 60.2
Modifications are further addressed in Section 40 CFR 60.14.  Link to 40 CFR 60.14.  This section requires that emission rates be expressed on a short-term mass per hour basis i.e. kilograms/hour (kg/hr).  It includes a key exemption from the definition of modification for “maintenance, repair, and replacement which the Administrator determines to be routine for a source category ….”  
Reconstruction, which would make an existing facility also an affected facility, is addressed in Section 40 CFR 60.15.  Link to 40 CFR 60.15.  Reconstruction means “replacement of components of an existing facility to such an extent that the fixed capital cost of the new components exceeds 50% of the fixed capital cost that would be required to construct a comparable entirely new facility”.
The applicant presumed that replacement compressor components with upgraded versions to improve efficiency does constitute “non-routine replacement”.  
The marginal cost of the improved compressor components compared with like-kind routine replacement of existing components is at most a few percent of the cost of constructing a comparable entirely new facility.  The Department concludes that the project does not constitute reconstruction. 
The following operational scenarios from the latest Title V permit apply to Unit 8 (note: for the reason already stated, simple cycle operational scenarios are not provided).
· Combined Cycle with the SCR (without DB):  Burning fuel oil and achieving 10.0 ppmvd (76.0 lb NOX/hr) at 1,885 MMBtu/hr (LHV) at baseload and 59 °F.
· Combined Cycle with the SCR (without DB):  Burning natural gas and achieving 2.5 ppmvd (23.6 lb NOX/hr) at 1,660 MMBtu/hr (LHV) at baseload and 59 °F. 
· Combined Cycle with the SCR (with DB):  Burning natural gas and achieving 2.5 ppmvd (16.3 lb NOX/hr) at 1,660 MMBtu/hr (LHV) at baseload and 59 °F.
· Combined Cycle with the SCR (all modes):  Burning natural gas and achieving 2.5 ppmvd on a 24-hour block average with compliance by CEMS at 1,660 MMBtu/hr (LHV) at baseload and 59 °F.
For NSPS purposes, the “normal operational scenario” would be firing fuel oil or natural gas without duct burners (DB) with the SCR.  There may or may not be a small increase in short-term mass emission rates of NOX under these two scenarios.  According to the application, “since the hourly emission rates for these pollutants may potentially increase, the proposed project is a potential modification according to the rules for NSPS.  As a result, the improved Unit 8 turbines may be subject to 40 CFR 60 Subpart KKKK …..”.  
40 CFR 60, Subpart KKKK - Standards of Performance for Stationary Combustion Turbines applies to stationary combustion turbines that commenced construction, modification or reconstruction after February 18, 2005.  [40 CFR 60, Subpart KKKK adopted as Department Rule 62-204(8)(b)(81), F.A.C.].   Link to Subpart KKKK.  Units subject to Subpart KKKK are not (no longer) subject to Subpart GG.
The key minimum requirements of Subpart KKKK applicable to Unit 8 include standards for NOX and SO2.  In summary these are:
· For a NOX limit of 15 ppmvd @ 15% O2 while firing natural gas and 42 ppmvd @15% O2 while firing fuel oil on a 30-day basis with compliance by CEMS; and
· Limit of 0.90 lb SO2/MWH or 0.060 lb SO2/MMBtu using one of several standard sulfur fuel test methods (with alternatives for contracts and representative sampling indicating sulfur less than 
20 gr/100 SCF of natural gas and less than 0.05%, by weight, in the fuel oil). 
These requirements are more stringent than those of Subpart GG 
The Department will make a final determination based on future operation and will require the applicant to submit data comparing emissions before and after the project in accordance with 40 CFR 60, Appendix C – Determination of Emission Rate Change.  Details of the methodology are provided in the following link:  Link to Appendix C.  
According to the introduction in Appendix C, the “method shall be used to determine whether a physical or operational change to an existing facility resulted in an increase in the emission rate to the atmosphere.  The method used is the Student's t test, commonly used to make inferences from small samples”.  Fortunately Unit 8 have CEMS for NOX and it will be easy to review data from before and after the change and make the inference from a relatively large number of runs (n = between 20 and 29).
If short-term mass emission rate increases occur, then Unit 8 will be subject to the requirements of Subpart KKKK.  
3. DEPARMENT PROJECT REVIEW
The proposed project does not affect concentration emissions rates, production rates or any other significant change.  
Descriptions of these turbine upgrades and the reporting requirements needed are stated below, followed by the Department’s position on the requested changes.
1. FPL Request – Authorization from the Department to improve the performance of the GE 7FA.04 combustion turbines associated with Units 8 (8A through 8D) at the FPL Martin Plant by installing GE 7FA.05 compressor and hot path components on the combustion turbines.  As part of this project, FPL is also requesting permission to install the GE’s DLN 2.6+ system on the turbines.
Department Response:  The Department authorizes the installation of the new GE7A.05 compressor and hot path components and the GE’s DLN 2.6+ system on the turbines, therefore new conditions will be added to the permit to reflect this.  The only permit conditions required are:
· A description and authorization of the improvement project – installation of GE’s DLN 2.6+ system, replacement of compressor components and hot path components with upgraded parts along with other necessary changes on the turbines; 
· A requirement that the permittee report emissions pursuant to Rule 62-212.300(1)(e), F.A.C. to determine in the future whether the project has triggered PSD based on the monitoring and reporting of NOX emissions for a period of 10-years; and
· [bookmark: _GoBack]A requirement that the permittee conduct tests in accordance with 40 CFR 60, Appendix C (using CEMS) and submit the data with a preliminary inference whether the emission rates after the change are greater than before the change with 95% confidence and whether Subpart KKKK applies to Unit 8.
4. PRELIMINARY DETERMINATION
[bookmark: lastpage]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.  David Read, 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 Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 at 850/717-9075 or by email david.read@dep.state.fl.us. 
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