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2600 Blair Stone Road, MS#5505
Tallahassee, Florida  32399-2400
August 28, 2018

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
[bookmark: _Hlk522690237][bookmark: _Hlk522717300]Seminole Electric Cooperative, Inc. (SECI) owns and operates the Midulla Generating Station (MGS).  The MSG is an existing power plant categorized under Standard Industrial Classification Code No. 4911.  The MGS consists of two combined cycle combustion turbines, ten simple cycle combustion turbines, two emergency engines and miscellaneous unregulated and insignificant activities.  The MGS is in Hardee County at 6697 North County Road 663, Bowling Green, Florida (see Figure 1 and Figure 2).  A satellite view of the facility is shown in Figure 3.  The UTM coordinates of the MGS are Zone 17, 405.10 kilometers (km) East and 3,057.75 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).  
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[bookmark: _Ref522701466][bookmark: _Ref522701472]Figure 1.  Location of Hardee County.	Figure 2.  Location of the Midulla Generating Station.
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[bookmark: _Ref522701575]Figure 3.  Satellite View of the Midulla Generating Station.
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.
· 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 Emission Standards for Hazardous Air Pollutants (NESHAP) of 40 CFR 63.
1.5. Project Description
[bookmark: _Hlk523212039]SECI is proposing to replace hardware components and implement design improvements within the two existing Siemens 501FD2 combined-cycle combustion turbines (Emission Unit (EU) 001 and EU 002) at MGS during two upcoming maintenance outages.  EU 001 will receive the hardware component replacement and design improvements during the outage scheduled to take place in November-December 2018.  EU 002 will receive the same hardware component replacement and design improvements during an outage scheduled to take place in Fall 2019.  The improved combustion turbine hardware and design improvements will also support a future performance upgrade to the combustion turbines, which will offer improved efficiency and an increase in power output.  During the outage, the vendor will conduct a generation performance evaluation as part of the commissioning of each turbine to demonstrate possible future capability.  However, due to transmission studies required prior to increasing power output from these units, SECI is not yet requesting changes to the permitted capacity of the turbines.  A further permitting action will be required to authorize increasing the efficiency and power output, i.e., a performance upgrade, to these units.
Table 1 below list the regulated emission units (EU) at the MGS with the EUs affected by this permitting action highlighted in yellow.
[bookmark: _Ref522690793]TABLE 1 – REGULATED EMISSION UNITS AT THE MGS.
	EU No.
	Brief Description

	001
	Combined Cycle Unit 1

	002
	Combined Cycle Unit 2

	003
	One 265 HP Diesel Engine Driven Emergency Fire Water Pump 

	004
	One 1,528 HP Diesel Engine Driven Emergency Generator 

	005 - 009
	Five 60 MW Twin Pac Simple Cycle Turbine sets (CT-4A – CT-8B)

	010
	Gasoline Dispensing Facilities


1.6. Processing Schedule
08/21/2018	Department received the application for an air pollution construction permit; application complete.
08/28/2018	Draft permit package issued.
2. [bookmark: _Ref522695695]PSD APPLICABILITY
[bookmark: _Hlk523211382]Other than the short-term generation performance evaluation, SECI is not yet requesting any performance upgrades of the affected EUs due to the hardware component replacement and design improvements.  Following the component replacements and design improvements within each EU, the affected EUs will comply with the permitted capacity, emission limits and compliance assurance requirements as delineated in MGS current Title V Air Operation Permit (No. 0490340-018-AV).  Consequently, the project will not result in any increase in annual emissions and a PSD analysis is not required.  However, when through an additional permitting action, SECI requests to increase the performance of the affected EUs, a PSD applicability analysis will be required.  In addition, the future permit authorizing the performance upgrades of the EUs will require testing to determine if the requirements of NSPS, Subpart KKKK - Standards of Performance for Stationary Combustion Turbines are triggered for the EUs.
3. DEPARTMENT REVIEW
[bookmark: _Hlk522696453]As previously mentioned, SECI is proposing to replace hardware components and implement design improvements within the two existing Siemens 501FD2 combined-cycle combustion turbines at MGS during the upcoming maintenance outages.  The replacement of component and design improvements to EU 001 will occur in the fourth quarter of 2018 while the replacement of the components and design improvements to EU 002 will occur in the fourth quarter of 2019.
3.1. [bookmark: _Hlk522699093]Siemens 501FD2 Combined-Cycle Combustion Turbines
Both combined cycle combustion turbines (Siemens Westinghouse Model No. 501FD) are equipped with individual heat recovery steam generators (HRSGs), exhaust stacks, and a common steam turbine-electrical generator (STEG).  Without a bypass stack, each combustion turbine operates in combined cycle mode to generate 157.5 megawatts (MW) of direct power.  Each HRSG recovers energy from the combustion turbine exhaust to provide steam to the shared STEG and produce an additional 173 MW of steam-generated power.  There is no fuel firing, i.e., duct burners, in the associated HRSG.  This represents a nominal generating capacity of 488 MW from the combined cycle power block.  Each unit fires natural gas as the primary fuel and may fire low sulfur distillate oil as a backup fuel.  The combustion turbines can run continuously on natural gas; the turbines can operate on distillate fuel oil with a maximum sulfur content of 0.05 percent by weight for up to 41,751,000 gallons per year not to exceed 3,000 hours per year between the two combustion turbines[footnoteRef:1].  Emissions of carbon monoxide (CO) and volatile organic compounds (VOC) are controlled by a post-combustion catalytic oxidation system.  Nitrogen oxide (NOX) emissions are controlled by dry low NOX combustion technology and selective catalytic reduction (SCR) system while firing natural gas, and wet injection while firing distillate oil.  A continuous emissions monitoring system for NOX and oxygen (O2) is installed on each combustion turbine.  EU 001 and EU 002 commenced commercial operation on September 13, 2001. [1:  As specified in Specific Condition A.4 of PSD-FL-214.] 

At an ambient temperature of 32 degrees Fahrenheit (°F), the current maximum allowable heat input to each combustion turbine is 1,962 million British thermal units per hour (MMBtu/hr) when firing natural gas and 1,888 MMBtu/hr when firing distillate fuel oil (Specific Condition A.1. of Permit No. 0490340-018-AV).  Additionally, emission rates of NOX, CO, and VOC from each turbine are limited to 68 pounds per hour (lb/hr), 71 lb/hr, and 10 lb/hr, respectively, when firing natural gas[footnoteRef:2].  Emission rates are based on baseload operation at an ambient temperature of 32 °F. [2:  Specific Conditions A.6-A.8 of Title V Permit No. 0490340-018-AV.] 

3.2. [bookmark: _Ref522696345]Component (Hardware) Replacement
The hardware components to be replaced are part of regularly-scheduled turbine maintenance and include the following:
· Row 1 Turbine Blades and Vanes;
· Row 1 Static Seal; and
· Row 2 Turbine Blades and Vanes.
[bookmark: _Hlk523221810]The replacement components will be “F6 Advanced” hardware that offers better mechanical integrity from the use of new metallurgy.  In addition, the outage will implement the following design improvements for improved durability:
· Compressor: R7-15 seals and new R16 blade;
· IGV: modifications to achieve -6°;
· Turbine: R1 ring segments, R1-3 seals, new turbine stage 4; and
· Exhaust: Single piece exhaust including new exhaust manifold to replace current two-piece, horizontally split exhaust cylinder.
3.3. Subsequent Performance Upgrades
The improved hardware components and design improvements will also enable the turbines to take advantage of a subsequent performance upgrade, identified by the vendor as a FD2(6) Thermal Performance Upgrade Partial Package.  The performance upgrade will offer improved efficiency and an increase in power output.  MGS cannot implement the performance upgrade until such point that a transmission study is completed to accommodate the additional generation capabilities.  Further, this possible future performance upgrade will first require operating parameter changes (FD3 conditions) to the combustion turbines that are NOT requested to be utilized by MGS as part of this application.
Without the implementation of the performance upgrade-necessary changes, the result of the proposed hardware-only replacements and design improvements is only the completion of regular maintenance requirements.  Only the vendor has the capability to adjust the operating parameters to the FD3 conditions (i.e., these are not “tunable logic” parameters that can change independently).  By the vendor not providing MGS with the operating parameter changes, the combustion turbines will utilize operating parameters consistent with current conditions, i.e., no upgrade in performance characteristics.  As discussed in Section 2, an additional permitting action will be required for SECI to implement the require operating parameter changes (FD3 conditions) to the combustion turbines to upgrade their performance.  As part of this future permitting action authorizing the upgrade in the performance of the turbines, PSD applicability will be accessed along with the determination of possible new NSPS requirements.
3.4. [bookmark: _Hlk522702198][bookmark: _Ref522702243]Generation Performance Evaluation
[bookmark: _Hlk523210010]As discussed in Section 2, after completing the hardware component replacement and design improvements, no emissions increases will be authorized due to the future normal operation of Siemens 501FD2 combined-cycle combustion turbines until another permitting action occurs.  However, during the outages, the turbine vendor will conduct a generation performance evaluation of each combustion turbine as part of the commissioning procedure once the hardware component replacement and design improvements have been completed.  This shakedown activity is a required field validation during which the vendor will operate the turbine at peak capabilities under advanced FD3 operating parameters to confirm capability and performance guarantees.  The performance evaluation will be conducted while firing natural gas and not fuel oil.
[bookmark: _Hlk523210200]The performance evaluation requires steady state conditions for three separate, half-hour evaluations on each turbine.  During these runs, the turbines may operate at an instantaneous heat input rate greater than permit limit while firing natural gas of 1,962 MMBtu/hr, corrected to 32 °F.  In total, the vendor estimates each commissioning demonstration will require four hours, depending on stable conditions (i.e., stable ambient conditions).  To provide a sufficient window for the vendor to complete the three, separate runs with stable conditions, the vendor-directed performance evaluation will be limited to eight hours or less per turbine as part of the outage to ensure shakedown emissions are insignificant[footnoteRef:3].  As previously stated, the performance evaluations will be conducted following the hardware component replacement and design improvements on EU 001 during the fourth quarter of 2018, and following the hardware component replacement and design improvements on EU 002 in the fourth quarter of 2019. [3:  The vendor estimates a total duration of four hours to complete the three separate, half-hour evaluations per turbine.  To provide sufficient time, should ambient conditions fluctuate, SECI has conservatively doubled the vendor-estimated time.] 

[bookmark: _Hlk523210940]After completing the generation performance evaluation, the vendor will return the operating parameters consistent to those in place prior to the outage. MGS does not have access to these operating parameter controls, and only the vendor will be able to change them.  Following the outage, the unit emissions will comply with the requirements of Title V Permit No. 0490340-018-AV, consistent with pre-outage operation. 
3.5. State Requirements
No new state requirements result from this permitting action.
3.6. Federal NSPS Provisions
No new NSPS requirements result from this permitting action.
3.7. Federal NESHAP Provisions
No new NESHAP requirements result from this permitting action.
3.8. Draft Permit Requirements
The draft permit will authorize the replacement of the hardware components and the design improvements as described in subsection 3.2 for the two existing Siemens 501FD2 combined-cycle combustion turbines (EU 001 and EU 002) at MGS.  In addition, the permit will contain a condition that will specifically prohibit the use of the component replacements and design improvements to upgrade the performance of the Siemens 501FD2 combined-cycle combustion turbines until such time that the performance upgrades are authorized through a future permitting action.  Finally, the draft permit will authorize the generation performance evaluation for each turbine as described in subsection 3.4 with each turbine evaluation not to exceed a total of eight hours.
4. [bookmark: _GoBack]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.  David Lyle 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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