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FPL Martin Power Plant - Martin County

Project No. 0850001-008-AC (PSD-FL-286)

New EUs 011 - 014:  Addition of Two New Simple-Cycle Gas Turbines

1.0
Existing Facility

The existing FPL Martin Power Plant currently consists of four electrical generating units.  Fossil fuel-fired steam electric generators Nos. 1 and 2 (800 MW each) were built in the 1970’s are fired with low sulfur residual oil and natural gas.  Combined cycle Nos. 3A, 3B, 4A, and 4B are General Electric Model 7F combustion turbines (170 MW each) plus heat recovery steam generators.  Each pair (3A/3B and 4A/4B) shares a common steam-electrical turbine (160 MW each).  Completion of the two new 170 MW simple cycle combustion turbines will bring the electric power generation to a nominal 2940 MW.

2.0
Project Description

The applicant, Florida Power and Light, proposes to install two new simple cycle combustion turbines, two gas-fired natural gas fuel heaters, a common distillate oil storage tank, and associated equipment at the existing FPL Martin Power Plant.  Each combustion turbine consists of a General Electric Model PG7241(FA) gas turbine-electrical generator set, an automated gas turbine control system, an inlet air filtration system, an evaporative inlet air cooling system, and an exhaust stack that is 60 feet tall and 22 feet in diameter.  Each unit is designed to produce a nominal 170 MW of electrical power fired with natural gas as the primary fuel and low sulfur distillate oil as a backup fuel.  The applicant proposes to limit use of the gas turbines as “peaking units” by restricting the allowable operation to no more than 3390 hours per year per unit.  Of this total, no more than 500 hours per year would occur when firing low sulfur distillate oil as a backup fuel.  In addition, the applicant requests approval for “power augmentation” and “peaking” as authorized high power modes of operation when firing natural gas.  The high power modes result in higher CO and NOx emissions than those for normal gas firing and are discussed in more detail under the NOx BACT Determination.  Of the allowable 3390 hours per year, no more than 500 hours per year would occur when operating in the high power modes.  The applicant proposes dry low-NOx (DLN) combustion technology to control nitrogen oxide emissions and combustion design with clean fuels to minimize emissions of other pollutants.

As a result of fuel combustion, this project will emit emissions of carbon monoxide (CO), nitrogen oxides (NOx), particulate matter (PM/PM10), sulfuric acid mist (SAM), sulfur dioxide (SO2), and volatile organic compounds (VOC).  Emissions of CO, NOx, PM/PM10, and SO2 exceed the Significant Emissions Rates established in Rule 62-212.400, F.A.C. for Prevention of Significant Deterioration (PSD) of Air Quality.  Therefore, the Department must establish emissions standards that represent a determination of Best Available Control Technology (BACT) for these pollutants.  The permit will also include emissions standards for VOC as a PSD-synthetic minor pollutant.  This document presents a detailed description of the PSD applicability analysis and BACT determination.  Additional information regarding the overall project, air quality impacts, and rule applicability are provided in the Technical Evaluation and Preliminary Determination that accompanied the Department’s Intent to Issue Permit package.

An initial Intent to Issue Permit package was mailed to the applicant on May 5, 2000.  The applicant requested several changes and provided additional supporting information.  The primary changes were the addition of high temperature peaking for 60 hours per year, a reduction of power augmentation to 400 hours per year, revised stack dimensions, NOx compliance demonstrated with Acid Rain CEMS data, fuel consumption limits equivalent to hours of operation limits, addition of a particulate matter limit with testing, a visible emissions limit of 10% opacity for both gas and oil firing, and minor revisions to the maximum heat input and power output based on General Electric data.  Revisions of the BACT determination are noted with the revision date.

3.0
PSD Applicability Review

The Department regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program as approved by the EPA and defined in Rule 62-212.400, F.A.C.  A PSD review is only required in areas that are currently in attainment with a National Ambient Air Quality Standard (AAQS) for a given pollutant or areas designated as “unclassifiable” for the pollutant.  An existing facility is considered “major” with respect to PSD if the facility 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 it falls under one of the 28 Major Facility Categories listed in Table 62-212.400-1, F.A.C.

The existing facility is classified as a fossil fuel-fired steam electric plant, which is one of the source categories listed in Table 62-212.400-2, F.A.C.  Because potential emissions of at least one pollutant exceed 100 tons per year, the existing facility is considered a major source of air pollution with respect to PSD.  For new projects at PSD major sources, each pollutant is reviewed for PSD applicability based on emissions thresholds known as the Significant Emission Rates listed in Table 212.400-2, F.A.C.  Pollutant emissions from the project exceeding these rates are considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each significant pollutant in accordance with Rule 62-212.400, F.A.C.  Although a facility may be “major” with respect to PSD for only one regulated pollutant, it may be required to implement BACT for several “significant” regulated pollutants.

This project will be located in Martin County, an area that is currently in attainment, or designated as unclassifiable, for all air pollutants subject to a National Ambient Air Quality Standard (AAQS).  The following table summarizes the potential emissions increases and PSD applicability for this new project based on information provided by the applicant.

Pollutant
Project Potential

Emissionsa
(Tons Per Year)
Significant

Emissions Rate

(Tons Per Year)
Significant?

Table

62-212.400-2, F.A.C.
Subject

To

BACT?

CO
170
100
Yes
Yes

NOx
423
40
Yes
Yes

PM
38
25
Yes
Yes

PM10
38
15
Yes
Yes

SAM
5
7
No
No

SO2
64
40
Yes
Yes

VOC
13
40
No
No

a  -
For each gas turbine, potential emissions were estimated by the applicant based on 2390 hours per year of normal gas firing, 500 hours per year of gas firing with high power mode, and 500 hours per year of distillate oil firing as a backup fuel.  Potential emissions also include emissions from two gas fuel heaters and a distillate oil tank.

Therefore, the proposed combustion turbine project is subject to PSD review and a Best Available Control Technology (BACT) determination for CO, NOx, PM/PM10, and SO2.

4.0
BACT Determination Procedure

For projects subject to PSD review, it is the Department’s responsibility to determine the Best Available Control Technology (BACT) for each regulated pollutant emitted in excess of a Significant Emission Rate.  The BACT determination must be based on the maximum degree of emissions reduction that the Department determines is achievable through application of production processes and available methods, systems, and techniques for control of each such pollutant.  The Department’s determination is made on a case-by-case basis for each proposed project, taking into account energy, environmental and economic impacts.  In addition to the information submitted by the applicant, the Department may rely upon other available information in making its BACT determination and shall also give consideration to:

· Any Environmental Protection Agency determination of BACT pursuant to Section 169 of the Clean Air Act, and any emission limitation contained in 40 CFR Part 60 (Standards of Performance for New Stationary Sources) or 40 CFR Part 61 (National Emission Standards for Hazardous Air Pollutants).

· All scientific, engineering, and technical material and other information available to the Department.

· The emission limiting standards or BACT determination of any other state.

· The social and economic impact of the application of such technology.

The EPA currently directs that BACT should be determined using the "top-down" approach.  In this approach, available control technologies are ranked in order of control effectiveness for the emissions unit under review.  The most stringent control option is evaluated first and selected as BACT unless it is technically infeasible for the proposed project or rejected due to adverse energy, environmental or economic impacts.  If the control option is eliminated, the next most stringent alternative is considered.  This top-down approach continues until BACT is determined.

The BACT evaluation should be performed for each emissions unit and pollutant under consideration.  In general, EPA has identified five key steps in the top-down BACT process:  identify alternative control technologies;  eliminate technically infeasible options;  rank remaining technologies by control effectiveness;  evaluate the most effective controls considering energy, environmental, and economic impacts;  and select BACT.  A BACT determination must not result in the selection of control technology that would not meet any applicable emission limitation under 40 CFR Part 60 (Standards of Performance for New Stationary Sources) or 40 CFR Part 61 (National Emission Standards for Hazardous Air Pollutants).  The combustion turbine project is subject to 40 CFR 60, Subpart GG, a New Source Performance Standards (NSPS) which regulates Stationary Gas Turbines, adopted by reference in Rule 62-204.800, F.A.C.  There are no applicable NESHAP regulations. 

The Department will consider the control or reduction of "non-regulated" air pollutants when determining the BACT limit for regulated pollutants, and will weigh control of non-regulated air pollutants favorably when considering control technologies for regulated pollutants.  The Department will also favorably consider control technologies that utilize pollution prevention strategies.  These approaches are consistent with EPA’s consideration of environmental impacts and stated policy for pollution prevention.

5.0
Project ANALYSiS AND BACT Determinations

For this project, the following pollutants are subject to a BACT determination:  CO, NOx, PM/PM10, and SO2.  The applicant proposed control strategies for these pollutants in the PSD permit application.  Besides the information submitted by the applicant, the Department also relied on the following information:

· The National Park Service made no adverse comments on the application;

· EPA Region 4 provided comments on the initial Draft Permit on May 19, 2000;

· DOE web site information on Advanced Turbine Systems Project;

· General Electric technical product literature regarding DLN emissions and the gas turbine control system;

· Englehard equipment cost quotes for a CO oxidation catalyst and selective catalytic NOx reduction;

· Alternative Control Techniques Document – NOx Emissions from Stationary Gas Turbines (1993);

· Proposed AP-42 changes to Section 3.1 for gas turbines (10/96 draft and 5/98 revision);

· Recently issued Department permits for the General Electric Model PG7241(FA) gas turbine;

· Goal Line Environmental Technology Website:  http://www.glet.com; and

· Catalytica Website – www.catalytica-inc.com
In addition, the Department reviewed recent BACT determinations posted in EPA’s RACT/BACT/LAER Clearinghouse for consistency.  The following table provides a summary of the most recent determinations similar projects in the United States.

Brief Summary of Recent CO, NOx, and PM BACT Determinations for Similar Simple Cycle, Gas Fired Units

Project Location
Unit MW
Date
Technology
CO Limit

ppmvd @ 15% O2
NOx Limit

Ppmvd @ 15% O2
PM Limit
Comments

FPL Martin Plant, FL
170
04/00, D
DLN
9

15 w/PA
10, 3-hr CEMS

12 w/PA, 3-hr CEMS
5% Opacity
500 hr/yr oil firing

500 hr/yr PA mode

Palmetto Power, FL
170 MW WH 501FD
03/00, D
DLN
Initial:  25 (12 months)

Final:  15
15, 3-hr CEMS
10% opacity
No oil firing

Desoto Power, FL
170 MW GE 7FA
03/00, D
DLN
12
9, 24-hr CEMS
10% opacity
1000 hr/yr oil firing

Shady Hills Pasco, FL
170 MW GE 7FA
01/00, P
DLN
12
9, 24-hr CEMS
10% opacity
1000 hr/yr oil firing

Vandolah Hardee, FL
170 MW GE 7FA
11/99, P
DLN
12
9, 24-hr CEMS
10% opacity
1000 hr/yr oil firing

Oleander Brevard, FL
170 MW GE 7FA
11/99, P
DLN
12
9, 24-hr CEMS
10% opacity
1000 hr/yr oil firing

JEA Baldwin, FL
170 MW GE 7FA
10/99, P
DLN
12
10.5, 24-hr CEMS
10% opacity
750 hr/yr oil firing

Reliant Osceola, FL
170 MW GE 7FA
11/99, P
DLN
10.5
10.5, 24-hr CEMS
10% opacity
750 hr/yr oil firing

TEC Polk Power, FL
165 MW GE 7FA
10/99, P
DLN
15
10.5, 24-hr CEMS
10% opacity
750 hr/yr oil firing

Dynegy Heard, GA
170 MW WH 501F
10/99, P
DLN
25
15
10% opacity
No oil firing

Tenaska Heard, GA
170 MW GE 7FA
12/98, P
DLN
15
15
Unknown
720 hr/yr oil firing

Calvert City, KY
170 MW GE 7FA
1999, D
WI
30, base load

90, other
25
Unknown
? hr/yr oil firing

Mid-GA Cogen
119 MW WH 501D5A
06/98, O
DLN, SCR
10
9
18 lb/hr
? hr/yr oil firing

Dynegy Reidsville, NC
180 MW WH 501F
06/99, P
DLN
25
Initial: 25

Final:  15 (by 2002)
6 lb/hr
1000 hr/yr oil firing

Lyondell Harris, TX
160 MW WH 501F
11/99, P
DLN
25
25
Unknown
No oil firing

Southern Energy, WI
175 MW GE 7FA
01/99, P
DLN
12
15, 1-hr

12, 24-hr
18 lb/hr
800 hr/yr oil firing

RockGen Cristiana, WI
175 MW GE 7FA
01/99, P
DLN
12
15, 1-hr

12, 24-hr
18 lb/hr
800 hr/yr oil firing

Lakeland, FL
250 MW WH 501G
07/98, P
DLN, HSCR
25
Initial:  25

Final:  9 (by 2002)
10% opacity
250 hr/yr oil firing

Abbreviations:

Manufacturer
Date
Controls
Other

GE – General Electric
D – Draft
DLN – Dry Low-NOx
LAER – Lowest Achievable Emission Rate

WH – Westinghouse
O – Operating
HSCR – Hot Selective Catalytic Reduction
CEMS – Continuous Emissions Monitoring System

ABB – Asea Brown Boyan
P – Permitted
SCR - Selective Catalytic Reduction
PA – Power Augmentation (Steam Injection)



WI = Water or Steam Injection


Notes:All data presented is for > 100 MW simple cycle units firing natural gas.  The Lakeland project is permitted for combined cycle operation with separate limits for simple cycle mode.  The remaining projects are restricted to intermittent simple cycle operation.
5.1
Nitrogen Oxides (NOx)

{Much of the discussion in this section is based on a 1993 EPA document on Alternative Control Techniques for NOx Emissions from Stationary Gas Turbines.  Specific project information is included where applicable.}

A gas turbine is sometimes referred to a “heat engine”.  In operation, hot combustion gases are diluted with additional air from the compressor section and directed to the turbine section at temperatures up to 2350°F.  During simple cycle operation, electrical power is produced directly from the hot expanding exhaust gases in the form of shaft horsepower.  Because of the high temperatures associated with combustion turbines, the primary pollutant of concern is nitrogen oxides or NOx.  Uncontrolled NOx emissions from small turbines may range from 100 to 600 parts per million by volume, dry, corrected to 15 percent oxygen (ppmvd @ 15% oxygen).  For large modern turbines, the Department estimates uncontrolled emissions in the range of 150 ppmvd @ 15% oxygen.  The New Source Performance Standard (40 CFR 60, Subpart GG) regulating NOx emissions from stationary gas turbines is 75 ppmvd corrected to 15% oxygen and ISO conditions, which must then be corrected for the fuel-bound nitrogen content and heat rate of the given unit.

Nearly all of the NOx is emitted as nitric oxide (NO), which is readily oxidized in the exhaust system or the atmosphere to the more stable NO2 molecule.  Emissions of NOx are a result of the oxidation of nitrogen available in the combustion air (thermal and prompt NOx) and conversion of chemically-bound nitrogen in the fuel (fuel-bound NOx).  Thermal NOx forms in the high temperature area of the gas turbine combustor, increases exponentially with increasing flame temperature, and increases linearly with increasing residence time.  Prompt NOx forms near the flame front as intermediate combustion products and is a relatively small fraction of total NOx in lean, near-stoichiometric combustors.  However, prompt NOx may become an important consideration for units using dry low-NOx combustors and lean fuel mixtures due to the inherently lower thermal NOx portion.  Fuel-bound NOx forms from the combustion of fuels containing bound nitrogen.  This phenomenon is not important when combusting natural gas or distillate oil fuels, which contain negligible fuel-bound nitrogen.

Other factors that may also increase NOx emissions are combustion turbine loads and compressor inlet air conditions.  In general, NOx emissions from gas turbines with dry low-NOx systems fluctuate during startup to approximately 50% to 70% of base load after which emissions begin to stabilize.  This can be due to warming up a cold unit as well as the combustor air/fuel staging needed to achieve lean premix conditions suitable for dry low-NOx emissions.  Higher NOx emissions also result from low ambient inlet temperatures.  Cold air is denser than hot air, so the mass flow rate of air will be greater on a cold day than a hot day.  Denser air requires more fuel combustion to raise the temperature of the higher mass, providing increased power production as well as emissions.  Most new gas turbine projects take advantage of this concept by including evaporative coolers that will provide a slight power boost during warm weather.  The evaporative coolers inject small amounts of water at high pressure which evaporate and cool the ambient compressor inlet air.  Again, firing more fuel to raise the temperature of the higher mass increases power production nearer to 100% of base load.  However, emissions increases are relatively small and the maximum emissions rate still occurs on the coldest predicted day, usually less than 32° F.

Identification of Control Technologies

The following technologies were identified as potentially applicable for the control of NOx from combustion turbines.  A brief description of each technology is included with an estimated control efficiency based on an uncontrolled conventional gas turbine with NOx emissions of 150 ppmvd @15% O2.

Wet Injection (WI):  Water or steam is injected into the primary combustion zone to reduce the flame temperature, resulting in lower NOx emissions.  Water injected into this zone acts as a heat sink by absorbing heat necessary to vaporize the water and raise the temperature of the vaporized water to the temperature of the exhaust gas stream.  Steam injection uses the same principle, excluding the heat required to vaporize the water.  Therefore, much more steam is required (on a mass basis) than water to achieve the same level of NOx control.  However, there is a physical limit to the amount of water or steam that may be injected before flame instability or cold spots in the combustion zone would cause adverse operating conditions for the combustion turbine.  Standard combustor designs with wet injection can generally achieve NOx emissions of 42/65 ppmvd for gas/oil firing.  Advanced combustor designs generate lower NOx emissions to begin with and can tolerate greater amounts of water or steam injection before causing flame instability.  Advanced combustor designs with wet injection can achieve NOx emissions of 25/42 ppmvd for gas/oil firing.  Wet injection results in 60% to 80% control efficiencies.

Dry Low-NOx Combustor Design (DLN):  The U.S. Department of Energy has provided millions of dollars of funding to a number of combustion turbine manufacturers to develop inherently lower pollutant-emitting units.  Efforts over the last ten years have focused on reducing the peak flame temperature for natural gas fired units by staging combustors and premixing fuel and air prior to combustion in the primary zone.  Typically, this occurs in four distinct modes:  primary, lean-lean, secondary, and premix.  In the primary mode, fuel is supplied only to the primary nozzles to ignite, accelerate, and operate the unit over a range of low- to mid-loads and up to a set combustion reference temperature.  Once the first combustion reference temperature is reached, operation in the lean-lean mode begins when fuel is also introduced to the secondary nozzles to achieve the second combustion reference temperature.  After the second combustion reference temperature is reached, operation in the secondary mode begins by shutting off fuel to the primary nozzle and extinguishing the flame in the primary zone.  Finally, in the premix mode, fuel is reintroduced to the primary zone for premixing fuel and air.  Although fuel is supplied to both the primary and secondary nozzles in the premix mode, there is only flame in the secondary stage.  The premix mode of operation occurs at loads between 50% to 100% of base load and provides the lowest NOx emissions.  Due to the intricate air and fuel staging necessary for dry low-NOx combustor technology, the gas turbine control system becomes a very important component of the overall system.  DLN systems result in control efficiencies of 80% to 95%.  DLN technology research for oil firing continues.

Conventional Selective Catalytic Reduction (SCR):  This is an add-on control technology in which ammonia is injected into the exhaust gas stream in the presence of a catalyst bed to combine with NOx in a reduction reaction forming nitrogen and water.  For this reaction to proceed satisfactorily, the exhaust gas temperature must be maintained between 450° F and 850°F.  SCR is a commercially available, demonstrated control technology currently employed on several combined cycle combustion turbine projects capable of very low NOx emissions (< 3.5 ppmvd) with control efficiencies up to 98%.

“Hot” Selective Catalytic Reduction (SCR):  Due to temperature limitations of conventional SCR catalysts, vendors have developed specially formulated catalysts designed to further the reduction reaction at temperatures up to 1025°F.  Also, cooling air can be added to reduce the gas temperatures to the appropriate design range.  Hot SCR can deliver NOx control efficiencies of 70% to 95%.

Selective Non-Catalytic Reduction (SNCR):  In the SNCR process, ammonia or urea is injected at high temperatures without a catalyst to reduce NOx emissions to nitrogen and water vapor.  However, the exhaust temperature must be maintained above 1600°F to allow the reaction to occur, otherwise uncontrolled NOx will be emitted as well as unreacted ammonia.  In addition, the exhaust temperature must not exceed 2000°F or ammonia will actually be oxidized creating additional NOx emissions.  For boilers, SNCR has achieved control efficiencies in the 40% to 60% range.

Non-Selective Catalytic Reduction (NSCR):  NSCR uses a platinum/rhodium catalyst to reduce NOx to nitrogen and water vapor in exhaust gas streams containing less than 3% oxygen.  This technology has only been applied to automobiles and stationary reciprocating engines with variable control efficiencies.

SCONOxTM:  This technology is a NOx and CO control system offered by Goal Line Environmental Technologies and ABB for large gas turbine projects.  Specialized potassium carbonate catalyst beds reduce CO and NOx emissions using an oxidation/absorption/regeneration cycle.  The required operating temperature range is between 300°F and 700°F which requires a HRSG for use with a gas turbine.  SCONOxTM can achieve control efficiencies in the 90% to98% range.

XONONTM:  This is an emerging technology that partially burns fuel in a low temperature pre-combustor and completes combustion in a catalytic combustor.  The result is partial combustion with a lower temperature and NOX formation followed by flame-less catalytic combustion to further inhibit NOX formation.  This technology has been demonstrated, but will be specific to each manufacturer and model of gas turbine.  It is anticipated that control efficiencies will be in the 80% to 95% range.

Applicant’s Proposed NOx Controls

For a simple cycle gas turbine, the applicant recognized “hot” selective catalytic reduction as the top control option followed by dry low-NOx (DLN) combustion technology and water injection.  For this project, General Electric guaranteed NOx emissions of 9 ppmvd @ 15% oxygen with DLN technology for gas firing and 42 ppmvd @ 15% oxygen for oil firing with water injection.  The applicant estimated that hot SCR could reduce these emissions rates to 4 ppmvd @ 15% oxygen for gas firing with DLN and 16 ppmvd @ 15% oxygen for oil firing with water injection.  However, the applicant makes the following claims regarding additional adverse impacts.

Energy Impacts:  Hot SCR would result in a pressure loss across the catalyst resulting in an energy penalty of approximately 0.5%.  Significant energy costs are associated with operating the hot SCR system.  The lost energy would be equivalent to 370,000 mmBTU per year or about 37 mmCF per year of natural gas.

Environmental Impacts:  The maximum predicted NOx concentrations resulting from DLN technology are well below the PSD increment of 25 ug/m3 (annual average), the AAQS of 100 ug/m3 and less than 20% of the significant impact level.  Additional NOx reduction from requiring hot SCR would not be significant.  Hot SCR would generate additional emissions of ammonia (> 47.7 tons per year per unit) and ammonium sulfates (>6.6 tons per year per unit).  Power lost to the hot SCR system would have to be generated by other less efficient units resulting in increased emissions.  CO2 emissions would greatly increase as a result of hot SCR.  Spent catalyst may have to be handled and treated as hazardous wastes.  Ammonia handling and storage involves inherent risks and safety issues.

Economic Impacts:  In a revised cost analysis, the applicant estimated that installation of hot SCR would result in capital costs of $5,189,813 and annualized costs of $1,640,906 per year.  The applicant assumed a hot SCR system would remove an additional 127 tons of NOx per year (4 ppmvd @ 15% O2 and 61% control efficiency) over a DLN only system at 10.5 ppmvd @15% O2.  This resulted in an incremental cost effectiveness for hot SCR of $12,943 per ton of NOx removed.

The applicant rejected hot SCR primarily based on unreasonable costs associated with controlling the low available tonnage of NOx emissions available from this project.  This is primarily due to the inherently low emissions of the General Electric Model PG7241(FA) gas turbine as well as the applicant’s request to restrict operation to that of a peaking unit (3390 hours per year).  Therefore, the applicant proposed the following NOx limit as BACT for this project:

Applicant’s Proposed NOx BACT
Normal Gas Firing Mode:  10.5 ppmvd @ 15% O2 achieved by DLN technology

Gas Firing With a “High Power Mode”:  15.0 ppmvd @ 15% O2 achieved by DLN

Distillate Oil Firing Mode:  42.0 ppmvd @ 15% O2 achieved by water injection

The applicant concludes by stating that DLN combustion provides the most cost effective alternative, is pollution preventing, results in low ambient impacts, and is consistent with recent BACT determinations for similar simple cycle combustion turbines made by Florida and other states.

Department’s NOx BACT Determination (Revised 06/06/00)
The Department rejected several previously mentioned control options for the following reasons.

· Conventional Selective Catalytic Reduction (SCR) was rejected because the gas turbine exhaust temperature of 1100°F is above the design limit (850° F) for this technology.

· Selective Non-Catalytic Reduction (SNCR) was rejected because the gas turbine exhaust temperature of 1100°F is below the design limit (1600° F) for this technology.

· Non-Selective Catalytic Reduction (NSCR) was rejected because the oxygen content of the combustion turbine exhaust (13% to 15%) is above the design limit (3%) for this technology.

· SCONOxTM was rejected because the gas turbine exhaust temperature of 1100°F is above the design limit (700° F) for new technology.

· XONONTM because this emerging technology is model-specific and not yet commercially available for the General Electric Model PG7241(FA).

The Department also recognizes hot selective catalytic reduction (hot SCR) combined with dry low-NOx (DLN) combustion technology as the top control option followed DLN technology alone, and water injection for oil firing.  However, the Department disagrees with several of the applicant’s statements regarding adverse impacts.

Energy Impacts:  Installation of hot SCR would result in a total energy penalty of approximately 0.5% mostly due to the pressure drop across the catalyst bed.  For SCR systems, EPA (1993) bases energy consumption to operate the SCR system on the pressure drop, neglecting other energy costs.

Environmental Impacts:  The Department gives no consideration to the applicant’s comment that there is no environmental benefit from add-on controls because NOx levels are already below the PSD increments, significant impact levels and AAQS.  Ambient impacts from the project are only considered in the air quality analysis and carry no weight in making a BACT determination.  Hot SCR would result in some ammonia “slip” or emissions of unreacted ammonia.  However, estimating ammonia, ammonia sulfate, and PM10 emissions based on 9-10 ppm is misleading.  Manufacturers of SCR systems typically design and guarantee systems with a 9 to 10 ppm of ammonia slip, but this is based on the end of the catalyst life and is not representative of actual emissions.  An operator would attempt to reduce ammonia slip whenever possible to reduce operating costs.  Storage and handling of ammonia does present additional risks, but these risks can be safely managed as evidenced by the numerous existing SCR systems, industrial ammonia refrigeration systems, fertilizer plants, etc.

Economic Impacts:  In general, the Department agrees that adding hot SCR to the General Electric Model PG7241(FA) gas turbine with DLN controls would result in a cost effectiveness in the range of $10,000 to $13,000 per ton of NOx removed.  The high costs are partially the result of substantial expenses related to equipment, installation, maintenance, catalyst replacement, energy consumption, and ammonia usage.  However, the Department also recognizes that the analysis is significantly influenced by three critical constraints:  the applicant’s request for simple cycle operation only, the applicant’s request for restricted operation as peaking units (3390 hours per year per gas turbine), and the inherently low emissions of the General Electric Model PG7241(FA) gas turbine.  Should the applicant ever request operation of these gas turbines as base load units, conversion to combined cycle operation, or the substitution of a another gas turbine model, it is essential that the NOx BACT determination be reevaluated.

Based on the above discussion, the Department also rejects hot SCR as not cost effective for the project as limited by the applicant’s requests.  Therefore, the dry low-NOx combustion technology designed into the General Electric Model PG7241(FA) is determined to represent the best available control technology for this project.  Dry low NOx combustion is pollution preventing in nature, avoids emissions of several non-regulated pollutants such as ammonia, and is consistent with recent BACT determinations made in Florida and other states.

The Department evaluated the applicant’s request for two “high power modes” of operation when firing natural gas, which included steam injection for power augmentation and raising the combustion reference temperature for additional peaking power.  The high power modes can result in NOx emissions that are higher than the normal gas-firing mode.  Initially, the Department accepted the request for limited steam injection, but rejected the request for high temperature peaking primarily due to the high number of operating hours requested, and the potential for degradation of the unit.  However, as part of the request for a revised Draft Permit, the applicant provided additional information from General Electric regarding the emissions performance and adjustments made by the automated gas turbine control system to achieve high temperature peaking.  Also, the applicant reduced the request for peaking to 60 hours per year and power augmentation to 400 hours per year, which results in no increase in annual emissions.  High temperature peaking is expected to result in lower CO and VOC emissions.

After consideration of the new information provided, the Department establishes the following NOx standards as BACT for this project:

NOx BACT Determination
Normal Gas Firing:
  9.0 ppmvd @ 15% O2 based on a 3-hour initial and annual test average (to ensure that the units remain tuned for maximum NOx reduction).  NOx emissions shall also not exceed 10.0 ppmvd @ 15% O2 based on a 3-hour CEMS average achieved by DLN combustion.  (The slightly higher continuous emissions limit with a short-term average was established to compensate for operation as a peaking unit.  The mass emissions limit will be based on 10 ppmvd @15% O2 and the most recent projects for the Model PG7241(FA) gas turbine.)
Gas Firing With Power Augmentation:  12.0 ppmvd @ 15% O2 based on a 3-hour CEMS average achieved by DLN combustion.  (A separate, short-term continuous emissions limit was established for operation in the power augmentation mode to allow maximum power generation during the hot summer months of high demand.  Operation in this mode will be restricted to no more than 400 hours per year.)

Gas Firing With Peaking:  15.0 ppmvd @ 15% O2 based on a 3-hour CEMS average achieved by DLN combustion.  (A separate, short-term continuous emissions limit was established for operation in the peaking mode to provide limited short-term peaking power.  Operation in this mode will be restricted to no more than 60 hours per year.)

Distillate Oil Firing:  42.0 ppmvd @ 15% O2 based on a 3-hour CEMS average achieved by water injection.  (DLN combustion technology is ineffective when firing distillate oil as a backup fuel.  Operation when oil firing with water injection will be restricted to no more than 500 hours per year.)

Corresponding mass emission limits will also be established for each method of operation.  The Department will include specific conditions in the permit to address the following items:

· Each combustion turbine shall operate only in simple cycle mode.  Conversion to combined cycle operation will require a permit modification.

· Each combustion turbine shall operate no more than 3390 hours during any consecutive 12 months.  Of the 3390 hours per year of allowable operation, the combustion turbine shall not fire oil for more than 500 hours during any consecutive 12 months.  Of the 3390 hours per year of allowable operation, the combustion turbine shall not operate in the power augmentation mode for more than 400 hours during any consecutive 12 months.  Alternatively, the Department may establish equivalent amounts of fuel consumption limits based on the maximum heat inputs at a compressor inlet air temperature of 59° F, which was the basis of the potential emissions for this project.  To relax any of these conditions will require a permit modification.

· Each combustion turbine shall operate below 50% base load for no more than two hours per day.

This BACT determination is much more stringent than the standards of NSPS, Subpart GG.  Compliance with the BACT emissions standards shall be demonstrated by conducting initial and annual performance tests in accordance with EPA Method 20.  In addition, the permittee shall install, calibrate, operate, and maintain a certified NOx continuous emissions monitor (CEMS) to demonstrate continuous compliance with the BACT limits.

5.2
Carbon Monoxide (CO)

Discussion of CO Emissions

Emissions of carbon monoxide (CO) will result from incomplete fuel combustion while operating the combustion turbine.  In general, CO emissions are inversely proportional to NOx emissions for gas turbines.  However, new advanced combustor designs have also been able to lower CO emissions concurrently with NOx emissions.  It is noted that General Electric has guaranteed CO emissions performance for the Model PG7241(FA) at 9.0 ppmvd @ 15% O2 for several projects.

Applicant’s Proposed CO BACT

The applicant identified two control options that are technically feasible and commercially available for combustion turbines:  an oxidation catalyst and efficient combustor design.  An oxidation catalyst consists of a noble metal catalyst section incorporated into the combustion turbine exhaust.  The catalyst promotes oxidation of CO to carbon dioxide (CO2) at much lower temperatures (650°F to 1150°F) than under normal conditions.  The control efficiency is primarily a function of gas residence time and can exceed 90%.  For this project, the exhaust gas temperature of 1100°F is in the proper design range.  The applicant recognized an oxidation catalyst as the top control.  However, the applicant asserts that an oxidation catalyst would result in the following additional adverse impacts.

Energy Impacts:  Installation of an oxidation catalyst would result in an energy penalty due to the pressure drop across the catalyst bed of approximately 2 inches of water column.  The lost energy is equivalent to approximately 11,000 mmBTU per year.

Environmental Impacts:  The air quality impacts of a DLN system are well below the significant impact levels for CO.  There is no additional environmental benefit gained by installing an oxidation catalyst.  The air quality impacts of a DLN system alone are well below the PSD significant levels and less than 0.1% of the AAQS.

Economic Impacts:  In a revised cost analysis, the applicant estimated that installation of an oxidation catalyst would result in capital cost of $1,673,295 per unit.  The annualized cost was estimated to be $561,759 per year.  It was assumed that the catalytic system could remove an additional 74 tons of CO per year (90% control efficiency) over a DLN only system at 12 ppmvd @ 15% O2.  This results in a cost effectiveness for the oxidation catalyst of $7595 per ton of CO removed.  No such costs would be associated with the efficient combustion of the Model PG7241(FA) gas turbine.

The applicant rejected the oxidation catalyst as not being cost effective and not producing any measurable reductions in air quality impacts.  The applicant proposed the following as the best available controls:

Applicant’s Proposed CO BACT
Normal Gas Firing Mode:  12.0 ppmvd @ 15% O2 achieved by DLN technology

Gas Firing With a “High Power Mode”:  15.0 ppmvd @ 15% O2 achieved by DLN

Distillate Oil Firing Mode:  20.0 ppmvd @ 15% O2 achieved by water injection

Department’s CO BACT Determination
The Department also recognizes an oxidation catalyst as the top control for CO emissions.  However, the Department disagrees with many of the applicant’s assumptions as summarized below.

Energy Impacts:  The Department agrees that installation of an oxidation catalyst would result in an energy penalty due to the pressure drop across the catalyst.

Environmental Impacts:  The Department rejects the applicant’s argument that the further reduction of CO emissions would have negligible ambient impacts.  Ambient impacts are evaluated in the modeling analysis and are not considered in the BACT determination.

Economic Impacts:  In general, the Department agrees that the addition of an oxidation catalyst would result in a cost effectiveness in the range of $6000 to $8000.  The high costs are partially the result of substantial expenses related to equipment, installation, maintenance, catalyst replacement, and energy consumption.  Similar to the discussion for NOx controls, the Department recognizes that the cost analysis has been significantly constrained for this project by the applicant’s requested operation.

The Department also rejects the addition of an oxidation catalyst as not being cost effective for the project as limited by the applicant’s requests.  Therefore, the Department establishes the following CO standards as BACT for this project:

CO BACT Determination

Gas Firing, Normal and Peaking:
  9.0 ppmvd @ 15% O2 based on a 3-hour initial and annual test average achieved by DLN combustion.
Gas Firing With Power Augmentation:  15.0 ppmvd @ 15% O2 based on a 3-hour initial and annual test average achieved by DLN combustion.

Distillate Oil Firing:  20.0 ppmvd @ 15% O2 based on a 3-hour initial and annual test average achieved by water injection.

Corresponding mass emission limits will also be established for each mode of operation.  Compliance with the BACT emissions standards shall be demonstrated by conducting initial and annual performance tests in accordance with EPA Method 20.  The Department will include the specific conditions identified under NOx controls to ensure that a switch to based loaded units, conversion to combined cycle operation, or substitution with a different make or model of gas turbine will trigger the appropriate permitting actions.

5.3
Particulate Matter (PM/PM10) and Sulfur Dioxide (SO2)

Discussion of PM, PM10 and SO2 Emissions
Emissions of particulate matter and sulfur dioxide will result from the combustion of the natural gas and low sulfur distillate fuel.  Limited testing indicates that most of the particulate matter emitted from the combustion turbine will be less than 10 microns in diameter (PM10).  Particulate matter emissions increase with incomplete fuel combustion as well as with higher concentrations of ash, sulfur, and trace elements in the fuel.  Sulfur dioxide emissions will increase with higher fuel sulfur contents.  However, natural gas and very low sulfur distillate oil are clean fuels containing little ash, sulfur, or other contaminants.

Applicant’s Proposed PM, PM10, and SO2 BACT

The applicant indicated that a review of the EPA RACT/BACT/LAER Clearinghouse did not reveal any post-combustion controls were required for any gas/oil fired combustion turbine projects.  Uncontrolled particulate matter emissions are estimated to be less than 0.01 grain per dscf of exhaust gas, which is typically specified as controlled emissions from a baghouse.  The use of natural gas as the primary fuel and the restricted use (500 hours per year or less) of very low sulfur (0.05% sulfur by weight or less) distillate oil will result in very low emissions of SO2.

Applicant’s Proposal for PM, PM10, and SO2 BACT

Each combustion turbine shall be fired primarily with pipeline-quality natural gas containing no more than 1 grain of sulfur per 100 SCF.  Low sulfur distillate oil containing no more than 0.05% sulfur by weight shall be fired only as a backup fuel for no more than 500 hours per year.

The applicant indicated that recent BACT determinations for large combustion turbine projects specified such clean fuels as BACT.

Department’s PM, PM10, and SO2 BACT Determination (Revised 06/06/00)

The Department identifies several available control technologies for particulate matter removal including centrifugal collectors, electrostatic precipitators, fabric filters, and wet scrubbers.  Similarly, there are scrubbers available to further reduce SO2 emissions.  The applicant proposes to fire pipeline-quality natural gas as the primary fuel and to fire a restricted amount of very low sulfur distillate oil as the backup fuel.  The Department agrees that further control of particulate matter and sulfur dioxide emissions with one of these add-on control technologies would be cost prohibitive due to the very low uncontrolled emissions.  The fuel sulfur contents proposed are clearly more stringent than the NSPS standard of 0.8% sulfur by weight.  The specification of clean fuels constitutes a pollution prevention technique and is given favorable consideration in this case.  In addition, a fuel specification for sulfur limits the maximum potential emissions that the gas turbine could emit.  The Department establishes the following work practice standards as BACT for PM, PM10, and SO2.

PM, PM10, and SO2 BACT

EPA Region 4 commented that the BACT standard for particulate matter should include a mass emissions limit and at least an initial test.  The applicant requested that the visible emissions rate for gas firing with the dual fueled combustion be raised to 10%.  At this time, the Department is unable to adequately document that the measurement of particulate matter emissions from large gas turbines is technically infeasible.  Therefore, the Department revised the initial Draft Permit to include the following standards.

Particulate Matter.  When firing natural gas under any method of operation, particulate matter emissions from each combustion turbine shall not exceed 9.0 pounds per hour based on a 3-hour test average conducted at base load.  When firing distillate oil, particulate matter emissions from each combustion turbine shall not exceed 17.0 pounds per hour based on a 3-hour test average conducted at base load.  The permittee shall demonstrate compliance by conducting tests in accordance with EPA Method 5 (or 17, if applicable).
Fuel Specifications.  Emissions of PM, PM10, and SO2 shall be limited by the use of pipeline-quality natural gas containing no more than 1 grain per standard cubic feet as the primary fuel and restricted use of No. 2 distillate oil (or a superior grade) containing no more than 0.05% sulfur by weight as a backup fuel.  The fuel specifications are work practice standards established as BACT limits for PM, PM10, and SO2 emissions.  Because the maximum potential SO2 emissions are limited by the fuel sulfur specification, no emissions performance testing will be required.  The permittee shall demonstrate compliance with the fuel sulfur limits by maintaining the records specified in this permit.

VE Standard.  When firing natural gas or distillate oil, visible emissions from each combustion turbine shall not exceed 10% opacity, based on a 6-minute average.  The visible emissions limits are work practice standards established as BACT limits for PM and PM10 emissions.  The permittee shall demonstrate compliance with these standards by conducting tests in accordance with EPA Method 9 and the performance testing requirements of this permit.  

5.4 PSD Synthetic Minor Limits

Volatile Organic Compounds:  VOC emissions result from incomplete combustion when firing natural gas and low sulfur distillate fuel oil.  Large combustion turbines such as the Model PG7241(PA) offer high temperatures with very efficient combustion resulting in low levels of volatile organic compounds.  Therefore, the Department establishes the following standards as PSD synthetic minor limits for VOC:
Gas Firing, All Modes:  1.5 ppmvw

Oil Firing, Backup Fuel:  3.0 ppmvw

Corresponding mass emission limits will also be established for each mode of operation.  These standards limit the potential annual emissions of VOC to less than the Significant Emission Rate of 40 tons per year.  Initial compliance with the VOC emissions standard shall be demonstrated by conducting performance tests in accordance with EPA Methods 25 or 25A.  EPA Method 18 may be used as an optional method to account for the non-regulated methane fraction of the measured VOC emissions.  Compliance shall also be demonstrated during the fiscal year prior to renewing each operation permit.

6.0
Other Emissions Units

6.1
Two Natural Gas Fuel Heaters

Each fuel heater is fired with a maximum heat input of 23.71 mmBTU per hour of natural gas.  For continuous operation, total emissions of PM/PM10, SO2 and VOC are each less than 1 ton per year and emissions of CO and NOx are each less than 10 tons per year.  These emissions represent much less than 3% of the total controlled emissions for this project.  For these small emissions units, the Department determines that efficient combustion and the firing of natural gas to be BACT.

6.2
Oil Storage Tank

A common storage tank (2.1 million gallon) supplies low sulfur distillate oil as a backup fuel to simple cycle combustion turbines Nos. 8A and 8B.  Because VOC emissions are estimated to be less than 1 ton per year, the Department determines BACT to be the storage of only distillate fuel oil in this tank and compliance with NSPS Subpart Kb which requires the permittee to keep readily accessible records showing the dimension of the storage vessel and an analysis showing the capacity of the storage tank.  These records shall be retained for the life of the facility.  

7.0
SUMMARY OF DEPARTMENT’S BACT DETERMINATION

7.1
BACT Emission Limits

The following table summarizes the BACT standards determined by the Department for this project.  Similar limits will be specified as conditions of the permit.

EU-011 and 012:  General Electric Model PG7241(FA) Combustion Turbines

Pollutant
Fuel/Mode
Emission Standard
Compliance Method

BACT Emission Standard

CO


Gas, Normal

And Peaking
9.0 ppmvd @ 15% O2, 3-hr test avg. and

32.0 lb/hr, 3-hr test avg.
Base load; initial and annual tests


Gas W/PA
15.0 ppmvd @ 15% O2, 3-hr test avg. and

47.0 lb/hr, 3-hr test avg.
Peak load; initial and annual tests


Oil
20.0 ppmvd @ 15% O2, 3-hr test avg. and

68.0 lb/hr, 3-hr test avg.
Base load; initial and annual tests

NOx
Gas, Normal
9.0 ppmvd @ 15% O2, 3-hr test avg. and

66.0 lb/hr, 3-hr test avg.

10.0 ppmvd @ 15% O2, 3-hr CEMS avg.
Base load; initial and annual tests

All loads, certified CEM data


Gas W/PA
12.0 ppmvd @ 15% O2, 3-hr test avg. and

82.0 lb/hr, 3-hr test avg.

12.0 ppmvd @ 15% O2, 3-hr CEMS avg.
Peak load; initial and annual tests

All loads, certified CEM data

NOx

(Cont’d)
Gas W/Peaking
15.0 ppmvd @ 15% O2, 3-hr test avg. and

105.0 lb/hr, 3-hr test avg.

15.0 ppmvd @ 15% O2, 3-hr CEMS avg.
Peak load; initial/renewal tests

All loads, certified CEM data


Oil
42.0 ppmvd @ 15% O2, 3-hr test avg. and

334.0 lb/hr, 3-hr test avg.

42.0 ppmvd @ 15% O2, 3-hr CEMS avg.
Base load; initial and annual tests

All loads, certified CEM data

SO2,

PM/PM10
Gas, All Modes
PM ( 9.0 lb/hr

1 grain per 100 SCF of natural gas

Visible emissions ( 10% opacity
Base load; initial/renewal tests

Fuel records

Base load; initial and annual tests


Oil
PM ( 17.0 lb/hr

Distillate oil with ( 0.05% sulfur by weight

Visible emissions ( 10% opacity
Base load; initial/renewal tests

Fuel records

Base load; initial and annual tests

Synthetic Minor Emission Standard

VOC
Gas, All Modes
1.5 ppmvw (as methane), 3-hr test avg. and

3.0 lb/hr (as methane), 3-hr test avg.
Base load; initial test and tests prior to renewal of operation permits


Oil
3.5 ppmvw (as methane), 3-hr test avg. and

7.5 lb/hr (as methane), 3-hr test avg.
Base load; initial test and tests prior to renewal of operation permits

Note:  PA means “power augmentation”.  The mass emission limits were based on 100% base load, maximum heat input, the fuel higher heating values, compressor inlet conditions of 35° F and 20% RH for normal gas and oil firing, and compressor inlet conditions of 80-95° F and 60% RH for gas firing with power augmentation.

According to the applicant, emissions data from General Electric was, “… adjusted to reflect degradation when the units operate over time and performance improvements beyond that provided for by the manufacturer’s guarantee.”  To account for this overall “degradation”, the applicant increased the mass flow rate through the turbine by approximately 11%.  This resulted in higher fuel consumption and predicted mass emission rates.  However, the Department has reviewed many projects for peaking units as well as projects with power augmentation.  The Department believes it is inappropriate to permit emissions increases that result from an applicant’s choice to operate under conditions that will significantly degrade the unit such that the manufacturer will no longer guarantee emissions or performance.  Therefore, the Department developed mass emission limits based on General Electric’s maximum emissions performance estimates, similar limits in recent Department permits for the Model PG7241(FA) gas turbine, and the following conditions:

· For normal gas firing and backup oil firing, mass emission limits were based on operation at base load with a compressor inlet air temperature of 35° F.

· For gas firing with power augmentation, mass emissions limits were based on operation at base load with a compressor inlet air temperature of 95° F for NOx, and a compressor inlet temperature of 80° F for CO (worst-case scenarios).

· Information provided by the applicant did not suggest that the gas turbine would have problems complying with GE’s guaranteed CO emissions level of 9 ppmvd @ 15% O2 for normal gas firing.

· For normal gas firing, General Electric data indicates NOx emissions of 61 lb/hour (9 ppmvd @ 15% O2) at 35° F.  The Department allowed 10 ppmvd @ 15% O2 with compliance demonstrated by CEMS data on a 3-hour block average as opposed to other Department permits containing long-term 24-hour block averages.  The Department believes the slightly higher limit combined with the shorter averaging period better defines peaking operation.  To account for the increase, the Department considered the following items in establishing the NOx mass emissions limit:  the GE mass emission rate at 59° F is 59 lb/hour; the GE mass emission rate at 35° F is 61 lb/hour;  and the mass emission limit for the recent Desoto Power project was 64 lb/hour.

Comments:

It should be noted that the Desoto Power project allows up to 3390 hours per year of operation with no more than 1000 hours per year of oil firing.  The higher emissions are the result of the increased oil firing. In addition, the Desoto Power project also allows up to 12 ppmvd of CO emissions, but did not permit power augmentation.

The gas only case is presented as more typical of actual operations.  The Department’s draft permit for the proposed FPL Martin project results in approximately 7 tons of NOx per year more than the Desoto Power project.  About half of this is the result of limited power augmentation and about half from the slightly higher hourly emission limit.  Lower CO emissions are the result of the 9 ppmvd limit established for the FPL Martin project compared to the 12 ppmvd limit specified for the Desoto Power project.

The application indicates that recently issued PSD permits specify emissions limits similar to those requested by the applicant.  In support of the Department’s BACT determination, the following tables offer a comparison of the Department’s emissions limits, the applicant’s proposed emission limits, and the emission limits specified for a recent similar project (Desoto Power) consisting of General Electric Model PG7241(FA) gas turbines.

Comparison of FPL Martin With Desoto Power

Emissions Per Unit - Gas/Oil Firing




 
Department's
Applicant's
Desoto Power

Pollutant
TPY
TPY
TPY

CO
67
82
86

NOx 
183
208
252

PM/PM10
17
19
20

SAM
< 3
< 3
4

SO2
33
32
55

VOC
6
6
11






Emissions Per Unit - Gas Only (Including High Power Modes)




 
Department's
Applicant's
Desoto Power

Pollutant
TPY
TPY
TPY

CO
56
79
72

NOx 
113
144
109

PM/PM10
15
17
17

SAM
< 1
< 1
< 1

SO2
9
9
8

VOC
5
5
5

7.2
BACT Excess Emissions Allowed

1. Excess Emissions Prohibited:  Excess emissions caused entirely or in part by poor maintenance, poor operation, power augmentation, high temperature peaking or any other equipment or process failure that may reasonably be prevented during startup, shutdown or malfunction, shall be prohibited.  All such emissions shall be included in the calculation of the 3-hour averages to demonstrate compliance with the continuous NOx emissions standard.  [Rule 62-210.700(4), F.A.C.]

2. Excess Emissions Allowed:  For each combustion turbine, excess NOx and visible emissions during startup, shutdown, and documented malfunction shall be allowed, providing:

(a) Operators employ best operational practices to minimize the amount and duration of excess emissions.

(b) Operation below 50% of base load shall not exceed 120 minutes during any calendar day.

(c) During startup and shutdown, visible emissions excluding water vapor shall not exceed 20% opacity for up to ten, 6-minute observation periods during any calendar day.  Data for each observation period shall be exclusive for the ten periods.

(d) During all startups, shutdowns, and malfunctions, the NOx CEM shall monitor and record NOx emissions.  For each calendar day, up to two 1-hour monitoring averages may be excluded from the continuous NOx compliance demonstration for each combustion turbine due to excess NOx emissions resulting from startup, shutdown, and documented malfunction.  For excess NOx emissions due to malfunction, the permittee shall notify the Compliance Authority within (1) working day of:  the nature, extent, and duration of the excess emissions; the cause of the excess emissions; and the actions taken to correct the problem.  In addition, the Department may request a written summary report of the incident.

[Design; Rule 62-210.700(1) and (5);  Rule 62-4.130, F.A.C.]

8.0
Recommendation and Approval

The permit project engineer is Jeff Koerner.  The New Source Review Section recommends the above BACT determinations for this project.  Additional details of this analysis may be obtained by contacting the project engineer at 850/414-7268 or the Department’s Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.

Determination By:

________________________________
    _________

J. F. Koerner, P.E., Project Engineer

         (Date)
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Recommended By:

________________________________
    _________

C. H. Fancy, P.E., Chief




         (Date)
Bureau of Air Regulation
Approved By:

________________________________
    _________

Howard L. Rhodes, Director



         (Date)
Division of Air Resources Management
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