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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 

Cape Canaveral Energy Center (CCEC) is an existing electric utility plant, which is categorized under Standard 
Industrial Classification Code No. 4911.  The existing CCEC is in Brevard County (see Figure 1) at 6000 U.S. 
Highway One North in Cocoa, Florida.  The location of the CCEC is shown in Figure 2  The UTM coordinates of 
the existing facility are Zone 17, 523.1 kilometers (km) East and 3,149 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 CCEC is shown in Figure 3. 

  
Figure 1.  Location of Brevard County. Figure 2.  Location of Cape Canaveral Energy 

Center. 
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Figure 3.  Aerial View of the Cape Canaveral Energy Center. 

This facility includes a combined cycle unit (Unit 3), which is comprised of emissions units (EU) 009, 010, and 
011.  Each EU consists of:  a combustion turbine generator (CTG) with automated control, inlet air filtration 
system and evaporative cooling, a gas-fired heat recovery steam generator (HRSG) with duct burner (DB), a 
HRSG stack, and associated support equipment.  The unit also includes one steam turbine generator (STG) that 
serves the combined cycle units.  Additional regulated units at this facility include one nominal 3,000 kilowatt 
(kW) liquid fueled emergency generator (EU 015) and one 315 horsepower emergency diesel fire pump engine 
associated with a 500-gallon fuel oil storage tank (EU 016). 

1.4. Facility Regulatory Categories 

• The facility is not 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. 

1.5. Project Description 

Florida Power & Light Company (FPL) submitted an application1 requesting to improve the performance of the 
Siemens Model 8000H(1.3) combustion turbines (CTs) associated with Units 3A through 3C at the CCEC.  This 
project is not considered routine maintenance, repair or replacement of the components and is considered a 
physical change pursuant to Rule 62-210.200, F.A.C.  The upgrades will enhance the performance equivalent to 
the Siemens Model 8000(1.4) CT with new turbine tuning curves.  The 8000H(1.3) to (1.4) upgrades will provide 
approximately an 8-percent increase in output power per turbine with increased reliability and a slight 
improvement in combined cycle heat rate over like-kind replacements. 

                                                           
1 Link to Application, Click “Public Oculus Login” button to access the application 

https://depedms.dep.state.fl.us/Oculus/servlet/shell?command=hitlist&%5bfreeText=%5d&%5bfolderName=%5d&%5bprofile=Permitting_Authorization%5d&%5bcreator=%5d&%5bentityType=any%5d&%5bcreatedDateTo=%5d&%5bcatalog=75%5d&%5bsearchBy=Profile%5d&%5bsortBy=Facility+Type%5d&%5bcreatedDate=%5d&%7bCounty=_EQ_BREVARD%7d&%7bDistrict=_EQ_CD%7d&%7bFacility-Site+ID=_EQ_AIR_0090006%7d&%7bDocument+Type=_EQ_PERMIT+APPLICATION+RELATED%7d&%7bFacility+Type=_LK_N%2FA%7d&%7bApplication+Number=_EQ_0090006013%7d
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The following existing emissions units (EU) will be affected by this project. 

EU No. Description 

009 Unit 3A – one nominal 265 MW CTG with supplementary-fired HRSG 

010 Unit 3B – one nominal 265 MW CTG with supplementary-fired HRSG 

011 Unit 3C – one nominal 265 MW CTG with supplementary-fired HRSG 

{Permitting Note:  This air construction permit will authorize Units 3A – 3C to be upgraded from 265 MW to 290 
MW.} 

1.6. Processing Schedule 

05/31/2017 Department received the application for an air pollution construction permit. 

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: 

• 5 tons per year or more of lead; 

• 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 
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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 CCEC, 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. 

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 1 below. 

TABLE 1 - 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 

Based on manufacturer information, upgrading from a Siemens 8000H(1.3) to a 8000H(1.4) will result in an 
increase in the designed fuel flow.  Consequently, excluding VOC, minor increases in hourly emission rates are 
projected for most of PSD-pollutants.  However, the applicant states that the upgrade will not result in an increase 
in concentration base emission rates for CO or NOX.  As provided in the application, Table 2 summarizes 
potential emissions and PSD applicability for the project. 

TABLE 2 - 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 290.91 319.97 29.06 100 No 

NOX 184.76 197.81 13.05 40 No 
PM 43.98 47.76 3.78 25 No 

PM10 43.98 47.76 3.78 15 No 
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Pollutant 
Annual Emissions, Tons/Year Subject to 

PSD? Baseline 
Actual a 

Projected 
Actual b Increase c Significant 

Emissions Rate 
PM2.5 43.85 47.65 3.80 10 No 
SO2 14.20 15.31 1.11 40 No 

VOC 0.92 1.01 0.09 40 No 
SAM e 2.17 2.34 0.17 7 No 
CO2e 2,782,055 3,011,240 229,185 75,000 d No 

a. Maximum consecutive 24-month period (2015-2014) of average emissions for all air pollutants except for CO.  CO represents the average 
of 2015-2016. 

b. Projected actual emissions = Emission factor x Projected actual heat input x (1 ton/2000 lb) 
c. Projected actual emissions minus baseline actual emissions. 
d. Threshold applies only if PSD review triggered for regulated air pollutants other than GHG. 
e. Based on assuming 10% of SO2 converts to SO3, all of which converts to SAM. 

As shown in Table 2, total project emissions will not exceed the PSD significant emissions rates; therefore, the 
project is not subject to PSD preconstruction review. 

3. DEPARTMENT REVIEW 

As previously stated, CCEC primarily consists of three Siemens 8000H(1.3) CTGs, associated HRSGs, and a 
single STG.  The applicant proposes to replace component parts of the Siemens 8000H(1.3) CTGs during an 
upcoming maintenance outage with 8000H (1.4) components.  The upgrades include improved compressor 
design, combustor optimization and tuning, ring clearance optimization, enhanced turbine stages and improved 
material resilience.  These upgrades offer greater output along with improved reliability, availability, or 
operational flexibility.  The original nameplate MW rating of the STG will not be affected by the upgrade project.   

Figure 4 is a cutaway diagram of a SGT-8000H gas turbine showing the 13-stage compressor, the 12 combustors 
cans oriented along the circumference of the mid-section and the single tie bolt rotor (expansion) section.  The 
location of this 8000H (1.4) compressor project is also indicated in Figure 4. 

 
Figure 4.  View of SGT-8000H gas turbine with Compressor Upgrade Area Noted. 
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The current schedule for the project has the installation for Units 3A through 3C to be completed by Fall of 2017. 

3.1. Combined Cycle Unit 3 (designated as Units 3A through 3C) 

Unit 3 is a natural gas-fueled 3-on-1 combined cycle unit with a nominal rating of 1,250 megawatts (MW) 
referenced to International Standards Organization conditions of 59 °F and standard humidity and pressure.  Each 
CTG fires natural gas as the primary fuel and ultralow sulfur distillate (ULSD) fuel oil as a restricted alternate 
fuel.  Permit No. 0090006-005-AC authorized the construction of Units 3A through 3C (EUs 009, 010 and 011), 
with an in-service date of June 2013.  FPL is requesting minor revisions to permit conditions and descriptions 
contained in Permit No. 0090006-005-AC for the proposed upgrades.  A summary of the requested changes is 
given below: 

• The nominal generating capacity with the Siemens 1.4 upgrade will be increased from 265 MW to 290 MW; 
and 

• NOX and CO mass emissions limits will change as presented in Table 3 (there is no increase in the mass 
emission rate for VOC).   

TABLE 3.  PROPOSED EMISSIONS LIMITS. 

Fuel - Pollutant Method of Operation Current Proposed 
Gas – CO CTG & DB 

CTG Normal Mode 
52.7 lb/hour 
29.0 lb/hour 

55.2 lb/hour 
31.5 lb/hour 

Gas - NOX CTG & DB 
CTG Normal Mode 

22.8 lb/hour 
19.3 lb/hour 

24.2 lb/hour 
20.7 lb/hour 

Note, compliance with the mass emissions rates given in Table 3 as well concentration based limits (5 parts per 
million volume dry corrected to 15 percent oxygen (ppmvd @15% O2) for CO and 2 ppmvd @15% O2 for NOX) 
are demonstrated by Continuous Emissions Monitoring Systems (CEMS).  This upgrade project does not require 
any change in the heat input rates to the CTGs that are given in the current Title V air operation permit, i.e., 2,586 
MMBtu/hour while firing natural gas based on lower heating value (LHV) at a turbine inlet air temperature of 
59°F. 

3.2. Brief Discussion of Emissions 

A series of calculations were performed by the Department to validate the estimated emissions for PSD 
applicability.  The applicant’s previous and projected heat input values are presented in Table 4.  The projected 
emissions were reviewed using the maximum projected annual heat input, as seen in Year 2018. 

TABLE 4.  ACTUAL & PROJECTED UTILIZATION WITH THE UNIT 3 UPGRADE. 

Year Actual Operating Hours Actual (MW-hour) Actual Annual Heat Input (MMBtu) 
2014 6,671 6,987,311 45,243,942 
2015 6,810 7,175,224 47,237,488 
2016 6,690 6,847,072 44,291,333 

Projected Years Projected Operating Hours Projected (MW-hour) Projected Annual Heat Input 
(MMBtu) 

2017 8,041  6,322,800 41,516,659 
2018 8,466  7,627,560 50,223,066 
2019 7,936  6,436,120 42,589,998 
2020 8,489  6,746,110 44,662,742 
2021 8,458  6,546,800 43,315,563 
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The Department estimated similar increases in emissions as provided in the application.  Emissions of CO, 
PM/PM10, SAM, SO2 and VOC will continue to be minimized through efficient combustion of natural gas and 
restricted firing of ULSD fuel oil.  The existing controls for NOX emissions include the Dry Low-NOX 
combustion technology for gas firing and water injection for oil firing.  The NOX emissions will continue to be 
controlled by the downstream Selective Catalytic Reduction (SCR) system with a control efficiency of over 90 
percent.  According to the applicant, the SCR system will allow actual emissions of NOX to be controlled to the 
same lb/hour emission rates that occurred prior to the upgrade project.  Based on the current assessment, the 
turbine improvement project will not result in a net increase above the significant emission rates of any regulated 
PSD-pollutant. 

3.3. 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. 

3.4. Federal NSPS Provisions 

Units 3A – 3C are subject to 40 CFR 60, Subpart KKKK – Standards of Performance for Stationary Combustion 
Turbines.  Link to Subpart KKKK.  This rule also applies to combustion turbine generators and duct burners.  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. 

3.5. Federal NESHAP Provisions 

There are no NESHAPS that are applicable to the affected emissions units. 

3.6. Draft Permit Requirements 

The permit will authorize the turbine upgrade project.  In addition, since the upgrade will provide approximately 
an 8-percent increase in each turbines output, 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 also authorize the proposed lb/hour emission standards for CO and NOX (see Table 3), however, the 
concentration-based limitations will remain unchanged. 

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. 

http://www.ecfr.gov/cgi-bin/text-idx?node=sp40.7.60.kkkk
https://www.ecfr.gov/cgi-bin/text-idx?SID=f3d00969a5e4e674581b99c942e1ae72&mc=true&tpl=/ecfrbrowse/Title40/40cfr75_main_02.tpl
mailto:Lara.Rabbath@dep.state.fl.us

