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1.  General Project INFORMATION

Facility Description and Location

The Polk Power Station is an existing electrical generating plant (SIC No. 4911) located at 9995 State Route 37 South in Polk County, Florida.  The UTM coordinates are Zone 17, 402.45 km East, and 3067.35 km North.  The power plant consists of the following equipment:  a nominal 260 megawatt (MW) combined cycle combustion turbine, a solid fuel handling system, a solid fuel gasification plant, a sulfuric acid plant, an auxiliary boiler, and four nominal 165 MW simple cycle gas turbines.  The combined cycle combustion turbine, solid fuel handling system, solid fuel gasification plant, and sulfuric acid plant form an integrated gasification combined cycle (IGCC) system.  Currently, the IGCC system fires synthesis gas (syngas) in the combined cycle combustion turbine produced from gasifying a blend of coal/petroleum coke with up to 60% petroleum coke and a maximum sulfur content of 3.5% by weight.  The gasification process and acid clean-up operations currently result in the allowable production of up to 77,640 tons of 100% sulfuric acid annually.
Regulatory Categories

Title III:  The existing facility is not a major source of hazardous air pollutants (HAP).

Title IV:  The existing facility has units subject to the acid rain provisions of the Clean Air Act.

Title V:  The existing facility is a Title V major source of air pollution in accordance with Chapter 213, Florida Administrative Code (F.A.C.).
PSD:  The existing facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of air quality.
NSPS:  The existing facility operates units subject to the New Source Performance Standards in Part 60, Title 40 of the Code of Federal Regulations (CFR).

Project Description

For the IGCC unit, based on the results of the trial burns authorized by permit project number 1050233-019-AC, the applicant is requesting permanent authority to produce and fire syngas from a blend of coal/petroleum coke with up to 85% petroleum coke and a maximum sulfur content of up to 4.7% by weight.  The higher sulfur content of the gasified fuel stock leads to a greater recovery of saleable sulfuric acid.  To accommodate the increase in sulfuric acid recovery, minor modifications will be required for the sulfuric acid plant and the methyl diethanol amine (MDEA) acid gas removal system in order to provide additional control stability.  In addition, the applicant has requested an increase in the sulfuric acid production rate to allow the production of up to 299 tons per day of 100% sulfuric acid.  
Processing Schedule

11/16/07
Received application for a minor source air pollution construction permit.
12/14/07
Requested additional information.
03/06/08
Received additional information.
Xx/xx/xx
Issued initial draft permit package; 

Xx/xx/xx
Received applicant’s request for extension of time in which to file a petition; and

Xx/xx/xx
Received applicant’s comments and additional supporting information.

2.  Applicable Regulations
State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.), which authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code.  This project is subject to the applicable rules and regulations defined in the following Chapters of the F.A.C.:  62-4 (Permitting Requirements); 62-204 (Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference); 62-210 (Permits Required, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms); 62-212 (Preconstruction Review, Preconstruction Review for the Prevention of Significant Deterioration of Air Quality, and Preconstruction Review for Nonattainment Areas); 62-213 (Title V Air Operation Permits for Major Sources of Air Pollution); 62-296 (Emission Limiting Standards); and 62-297 (Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures).  The PSD applicability of Rule 62-212.400, F.A.C. is discussed in Section 2 of this report.  The combustion turbine is regulated under Rule 62-212.400, F.A.C., Prevention of Significant Deterioration (PSD); Best Available Control Technology (BACT) Determination, dated February 24, 1994.

Federal Regulations

The Environmental Protection Agency establishes air quality regulations in Title 40 of the Code of Federal Regulations.  Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  Part 61 specifies National Emissions Standards for Hazardous Air Pollutant (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories.  Federal regulations are adopted in Rule 62-204.800, F.A.C.  The combustion turbine is regulated under Acid Rain, Phase II; New Source Performance Standards - 40 CFR 60, Subpart GG, Standards of Performance for Stationary Gas Turbines, adopted and incorporated by reference in Rule 62-204.800(7), F.A.C.
PSD Applicability - General
The Department regulates major stationary sources in accordance with Florida’s PSD program, as defined in Rule 62-212.400, F.A.C.  A PSD review is required in areas currently in attainment with the state and federal ambient air quality standards or areas designated as “unclassifiable” for a given pollutant.  A new facility is considered “major” with respect to PSD if it emits or has the potential to emit:  250 tons per year or more of any regulated air pollutant, or 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the 28 PSD major facility categories, or 5 tons per year of lead.

For new projects at PSD-major sources, each regulated pollutant is reviewed for PSD applicability based on emissions thresholds known as the significant emission rates specified in Rule 62-210.200 (Definitions), 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 such pollutant and evaluate the air quality impacts.  Although a facility 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.

PSD Applicability - Project

The Polk Power Station is an existing PSD-major facility located in Polk County, which is an area that is currently in attainment with, or designated as unclassifiable for, each pollutant with a state or federal Ambient Air Quality Standard (AAQS).  The applicant states that the project will not result in any significant increases in emissions from carbon monoxide (CO), nitrogen oxides (NOX), particulate matter (PM/PM10), sulfuric acid mist (SAM), sulfur dioxide (SO2), volatile organic compounds (VOC) or any trace metals.  No changes are proposed for the Unit 1 gasification or combustion turbine other than the use of 85 percent petcoke.  Since the IGCC system currently produces a syngas from petcoke/coal blends, no actual emissions increases of non-sulfur combustion byproducts (i.e., NOX, CO and VOC) are expected.  The ash content of petcoke is significantly lower than coal; approximately 0.5 weight percent for petcoke compared to 9 percent for coal.  With higher concentrations of petcoke there will be a proportionate amount of lower ash content loading, thus allowing the PM removal processes to perform more efficiently.  Therefore, increases in actual PM/PM10 emissions will not occur due to the gasification of 85 percent petcoke.  Similarly, increases in actual emissions of lead (Pb) will not occur since the lead content of petcoke is approximately one order of magnitude lower than coal.  The applicant’s PSD applicability analysis therefore primarily focused on the two pollutants, SO2 and sulfuric acid mist (SAM), that have the potential to increase due to the higher sulfur content of petcoke.  
When the sulfur content and other quality parameters of the gasifier’s solid fuel are within the capability envelope of the acid gas removal systems (carbonyl sulfide (COS) hydrolysis and MDEA acid gas removal) as they were during the trial burn test program, operating conditions of those units are adjusted to compensate for process variations (input sulfur, ambient temperature, etc.) and to ensure that SO2 emissions from the combustion turbine remain below permitted levels according to the Part 75 Acid Rain continuous emissions monitoring system (CEMS). The MDEA acid gas removal system removes 97-98% of the hydrogen sulfide (H2S) from the raw syngas.  From the H2S removed and sent to the sulfuric acid plant, over 99.5% is recovered into sulfuric acid.  Given the extremely high level of sulfur removal that these systems provide, it is expected that small gains in removal efficiency can outweigh increases in the sulfur content of the feedstock.  Based on the information available and a review of the data acquired during the test burn trials, the indications are that SAM emissions from the combustion turbine stack are directly related to SO2 emissions (SAM ~ 0.05 x SO2 on a molar basis).  Due to the capabilities of the sulfur removal systems to produce larger quantities of sulfuric acid when the sulfur content of the raw fuel is increased, neither SO2 nor SAM emissions from the combustion turbine stack are expected to increase in a significant amount. 
During the test program, the sulfuric acid plant demonstrated its ability to accommodate feedstocks with sulfur content up to 4.7%, by weight, without any significant increases in SO2 and SAM emissions from either the combustion turbine stack or the sulfuric acid plant stack.  However, many of the controllers had to be operated at 100% output most of the time during the test program to accomplish this.  Polk Power Station plans to make the following modifications to the sulfuric acid plant for improved operability on the higher sulfur fuels so the controllers can operate in their normal control range.  Similar modifications to the MDEA acid gas removal system are also planned and are identified below.

Sulfuric Acid Plant Modifications

1. During the trial test burns the sulfuric acid plant compressor had to be operated very near 100% output to keep the sulfuric acid plant pressure profile within design limits.  Although operating the sulfuric acid plant compressor as such was sufficient for all trial burn scenarios, it is not a desirable long-term operating condition.  Consequently re-engineering of the compressor motor, and/or gear box, and/or impellor blades will be done to provide the machine with enough incremental capacity to return the machine’s controls to a normal operating range while still controlling plant pressure and sulfuric acid production (70% or 80% output vs. the 100% output during the test burns).  The re-engineering is not designed to increase the flow rate through the acid plant above its current capacity, which was adequate during the fuel trial burns, but rather it is to provide control stability for the compressor so it can better accommodate minor process disturbances.  This can most effectively be done by one of the following options:

· Changing the compressor gear box ratio.
· Increasing the compressor wheel size.
· Installing a booster compressor.
· Installing a parallel compressor.
· Installing an oxygen injection quill in the decomposition furnace air inlet duct.
· Changing the compressor motor size.
2. Additional air supply from the plant air system was required for the sulfuric acid plant decomposition furnace during the trial burns to accommodate the increased solid fuel sulfur content.  The external air source was needed during the tests because a flow restriction exists in the normal air supply to the furnace’s burner.  Although burner modifications were made between Trial Burns #1 and #2 and between Trial Burns #2 and #4, this problem was not completely resolved.  The  decomposition furnace air intake system will be modified to decrease the pressure drop by one of the following options:

· Modifying the existing burner.
· Replacing the existing burner.
· Modifying the air inlet duct.
· Installing an oxygen injection quill air inlet duct.
As with the compressor modifications, the design objective for the decomposition furnace air intake modifications is not to increase the flow rate beyond that which was demonstrated during the trial burn tests.  It is merely to enable the normal air supply system to provide the necessary air while keeping the inlet airflow controls in their normal range to better accommodate minor process disturbances.

3. The decomposition furnace produces SO2.  Oxygen (O2) must be added upstream of the catalyst beds to permit conversion of the SO2 to sulfur trioxide (SO3).  The O2 supply line and/or control valve restricted flow such that the control valve operated 100% open during most of the testing.  Modifying the line and/or control valve to increase the O2 supply by approximately 15% will ensure sufficient O2 will be supplied while keeping the control valve in a normal operating range to accommodate minor process upsets.  Here, again, the design intent is not to provide additional O2 beyond that which was used during the test, but to provide control stability.  This may be accomplished by the following:

· Modifying the O2 piping to reduce the pressure drop.
· Increasing the size of the O2 control valve.
MDEA Acid Gas Removal System Modifications

1. Lowering the temperature or “chilling” the MDEA sulfur removal solvent increases its sulfur removal rate.  The MDEA chiller was operated throughout the trial burns to assure adequate sulfur removal.  However, the trial burns were conducted during December, January, and March when the solvent was already relatively cool.  The plan is to approximately double the chilling capacity for the MDEA solvent to assure adequate sulfur removal from the syngas during warmer ambient temperature seasons.  This will likely be accomplished by adding an additional chiller system.

2. During normal plant operating conditions MDEA foaming occurs to some extent.  If the foaming becomes severe, it can reduce hydrogen sulfide (H2S) removal efficiency and can also lead to dilute acid gas (lower than design H2S concentration) which has an adverse impact on the sulfuric acid plant performance.  During the trial burns with increased solid fuel sulfur content, a standard commercial foam-inhibiting additive was continuously injected, but the ion exchange system for heat stable salt removal was shut down due to the adverse affect the additive has on the ion exchange resin.  Long-term operation of the MDEA system is not possible without the ion exchange system.  Equipment and provisions will be installed for a more consistent foam-inhibiting additive system to the circulating MDEA solvent.  This will be accomplished by either adding another carbon filter bed upstream of the heat stable salt removal system or by rerouting the piping so the existing carbon filter will be positioned immediately upstream of the heat stable salt removal system.  This will enable a replacement of the current batch anti-foam feeding system with a continuous very low rate anti-foam feeding system that can better control the foaming tendencies of the MDEA solvent. 

3. The first MDEA chiller system added to the plant several years ago included a heat exchanger which imposed additional pressure drop on the main MDEA flow path.  As a result, one of the MDEA control valves had less available pressure drop, and consequently was undersized for the application.  The control valve will be replaced with one which can perform within the normal control range with the available pressure drop.

Aside from the higher blended fuel sulfur contents, the project must comply with the existing requirements of the Title V air operation permit.  The primary concern is for SAM and SO2 emissions, due to the higher sulfur content of the petroleum coke that will be gasified and fired in the future.  Currently, the existing sulfuric acid plant is permitted to produce 77,640 tons/year of 100% sulfuric acid.  With the increased sulfur in the fuel and the increased sulfur removal efficiency resulting from the changes outlined above, the annual sulfuric acid production capacity will likely increase.  TECO is proposing a new production limit of up to 299 tons per day of 100% acid to provide the ability to scrub as much sulfuric acid as possible out of the syngas prior to its combustion in the combustion turbine.  SAM emissions from the sulfuric acid plant stack are not expected to increase as a result of producing more acid, due to the design of the stack.  The flow rate through the stack will not be increased, therefore, the stack’s design will continue to knock out SAM emissions from the exhaust stream at the same rate that it has in the past.  Compliance with the SAM and SO2 emissions limits will be ensured by adjusting operation of the sulfuric acid plant and acid gas removal system to result in improved efficiency of sulfuric acid production.  Therefore, it is reasonable to conclude that the project will not result in PSD-significant emissions increases and is not subject to PSD preconstruction review.
Based on the information contained in the submitted application, the following emissions changes are projected as a result of the increase in the petcoke blend ratio:

	Pollutant
	Baseline Actual Emissions (ton/yr) Highest 2-year avg.

(2003 – 2004)
	Projected Actual Emissions (ton/yr)
	Net Increase or Decrease (ton/yr)
	PSD Significant Emissions Thresholds (ton/yr)
	PSD Applicable (Yes/No)

	SO2
	1,358
	1,380
	22
	40
	No

	SAM
	104
	105.6
	1.7
	8
	No

	NOX
	457.9
	349
	-108.9
	40
	No

	CO
	63.1
	41.0
	-22.1
	100
	No


3.  Department review
As discussed above by the applicant, emissions of NOX, CO, PM/PM10 and VOC are not expected to increase in a significant amount, and will likely decrease, as a result of burning a larger percentage of petcoke.  The recorded decrease in NOX emissions during the trial tests is initially a little surprising when considering the fact that the syngas produced after removing more of the sulfur compounds will likely have a higher heat content than the current syngas.  Typically, the burning of fuels with higher heat contents results in an increase in NOX emissions.  However, since this permit does not authorize an increase in the heat input limit for the combustion turbine, less fuel should be required to maintain the existing heat input limit, which in turn results in less NOX being emitted over the course of a year.  Actual NOX emissions will be monitored on a continuous basis using the Acid Rain-required continuous emissions monitor.  
Because the new fuel blend also includes a higher percentage of sulfur, there is some concern about an increase in emissions of SO2 or SAM.  An initial review of the results from the trial burn tests showed an inconclusive trend in the increase in emissions of SAM, with the possibility of an increase greater than the PSD significant level of 8 tons per year.  SO2 emissions appeared to increase, but not in a significant amount.  Upon further questioning and investigation, it was discovered that the inconclusive trends in SAM emissions were more a product of changes that were being made in the operation of the sulfuric acid plant and the acid gas removal system to increase the efficiency of these systems during the test burns.  With the efficiency improvements that will be made permanently following the information determined during the tests, the evidence shows that the acid gas removal system and the sulfuric acid plant will be able to produce an incrementally larger amount of sulfuric acid per ton of fuel gasified as the sulfur content increases.  This means that the higher the sulfur content is in the raw fuel, the more sulfuric acid per ton of fuel is produced, resulting in a lower residual sulfur content remaining in the syngas that is burned in the combustion turbine.  This potential reduction in emissions appears to be a combination of the proposed permanent enhancements to the acid gas removal system and the benefit of years of growing experience in the operation of the sulfuric acid plant.  To allow for these improvements, the increased production of sulfuric acid is encouraged and provided for by raising the permitted maximum production rate of sulfuric acid.  To avoid the requirement from Rule 62-296.402, F.A.C. to install an SO2 CEMS on the sulfuric acid plant stack, the applicant has requested a production limit of 299 tons per day of 100% sulfuric acid.  

Based on the test burn results and available information, the applicant has claimed that there is a direct relationship between SO2 emissions and SAM emissions emitted from the combustion turbine stack, with SAM emissions being about 5% of SO2 emissions.  As long as SO2 emissions (as recorded by the CEMS) do not increase above 40 tons per year as a result of this project, then SAM emissions should not increase more than 2 tons per year.  To further demonstrate the abilities of the plant operators to extract more sulfur from the gasified fuel and assure that the PSD significant emissions rates are not exceeded as a result of this project, PSD applicability monitoring and reporting will be required for a period of five years following the upgrades to the plant enabling the continued gasification of fuel containing 85% petcoke and the burning of the produced syngas.  During this period, in order to further validate the suggested emission ratio between SO2 and SAM emissions, the applicant has proposed performing semi-annual SAM emissions tests with at least six test runs each.  TECO will also investigate a continuous SAM emissions monitor.  If it is determined that there exists an acceptable monitor that TECO chooses to install and the Department concurs that it is an appropriate monitor, the semi-annual SAM compliance testing can be eliminated after the monitor has been installed, calibrated and certified.
The draft permit authorizes the requested increase in the allowable petcoke/coal blend ratio and includes the following primary requirements.

· Submit a report detailing selected final changes to the sulfuric acid plant and acid gas removal system.
· The permittee is authorized to gasify a blend of coal/petroleum coke containing up to 85% petroleum coke.
· The permittee may fire syngas produced from the blend of coal/petroleum coke containing up to 85% petroleum coke in IGCC Unit 1 (EU-001).

· The maximum sulfur content of the coal/petroleum coke blend shall not exceed 4.7% by weight.
· Upon completion of the changes to the sulfuric acid plant and acid gas removal system, emissions compliance testing shall be performed on the combustion turbine and the sulfuric acid plant stacks using the highest blended fuel ratio at which the plant wishes to be allowed to operate (up to 85% petroleum coke and 15% coal).  
· The allowable production rate of sulfuric acid from the sulfuric acid plant is raised from 77,640 tons per year to 299 tons per day (equivalent to 109,135 tons per year) of 100% sulfuric acid produced, as recorded by the flow meter located between the sulfuric acid plant and the sulfuric acid storage tank.
· Emissions from the combustion turbine (EU-001) shall be determined by:  initial and annual stack tests for CO, VOC and visible emissions; semi-annual stack tests for SAM emissions consisting of at least 6 test runs; and by CEMS for NOX and SO2 emissions.

· Emissions from the sulfuric acid plant (EU-004) shall be determined by stack tests for SAM, SO2 and visible emissions.

· The composition of coal, petroleum coke, and blended fuels gasified (including sulfur contents) shall be determined by proximate and ultimate analyses.
· Unless otherwise specified by this permit, the permittee shall continue to comply with all specific conditions of the current Title V air operation permit.  

· Provide proper notifications and stack test reports.
· Provide a final report summarizing the ongoing efforts to monitor SAM emissions.

· PSD applicability reporting will be required for a term of five years following implementation of the requested changes.
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.  Jonathan Holtom 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 Bureau of Air Regulation at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.

