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I. APPLICATION INFORMATION
A. Applicant Name and Address

OUC

Post Office Box 3193

Orlando, Florida  32802

Authorized Representative:

Frederick F. Haddad, Jr.

V.P. Power Resources

B. Processing Schedule

· Application for Air Construction Permit received on September 5, 2006; and
· Department’s Intent to Issue and Public Notice Package dated November 22, 2006.
C. Facility Location and Description
The OUC Curtis H. Stanton Energy Center is located in Orange County, Southeast of Orlando and North of Highway 528 at 5100 South Alafaya Trail.  The site is located 144 km southeast from the Chassahowitzka National Wildlife Area; the nearest Federal Prevention of Significant Deterioration (PSD) Class I Area.  The UTM coordinates for this site are 483.6 km East and 3151.1 North.  The location of the OUC Stanton Energy Center is shown in Figure 1.  
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Figure 1.  Project Location near Orlando and OUC Stanton Units 1 and 2.
The OUC Stanton Energy Center presently consists of two fossil fuel-fired steam electrical generating units and a combined cycle unit.  Fossil fuel-fired steam electric generating Units 1 and 2 (468 MW each) began operation in 1987 and 1996 while Combined Cycle Unit A (640 MW) began operation in 2003.  A draft PSD permit was recently issued for the construction of a nominal 285 MW integrated gasification combined cycle unit (Unit B) planned to be operational by 2012.
Table 1.  Oleander Power Project SIC Codes

	Standard Industrial Classification Codes (SIC)

	Industry Group No.
	49
	Electric, Gas, and Sanitary Services

	Industry No.
	4911
	Electric Services


D. Regulatory Categories

Title I, Part C, Clean Air Act (CAA):  The facility is located in an area that is designated as “attainment”, “maintenance”, or “unclassifiable” for each pollutant subject to a National Ambient Air Quality Standard.  It is classified as a “fossil fuel-fired steam electric plant of more than 250 million BTU per hour of heat input”, which is one of the 28 Prevention of Significant Deterioration (PSD) Major Facility Categories with the lower PSD applicability threshold of 100 tons per year.  Potential emissions of at least one regulated pollutant exceed 100 tons per year, therefore the facility is classified as a “major stationary source” of air pollution with respect to Rule 62-212.400 F.A.C., Prevention of Significant Deterioration of Air Quality.
Title I, Section 111, CAA:  Units 1 and 2 are subject to Subpart Da (Standards of Performance for Electric Utility Steam Generating Units for Which Construction is Commenced After September 18, 1978) of the New Source Performance Standards in 40 CFR 60.
Title I, Section 112, CAA:  The facility is a “Major Source” of hazardous air pollutants (HAPs).  
Title IV, CAA:  The facility operates units subject to the Acid Rain provisions of the Clean Air Act.

Title V, CAA:  The facility is a Title V or “Major Source of Air Pollution” in accordance with Chapter 
62-213, F.A.C. because the potential emissions of at least one regulated pollutant exceed 100 tons per year.  Regulated pollutants include pollutants such as carbon monoxide (CO), nitrogen oxides (NOX), particulate matter (PM/PM10), sulfur dioxide (SO2), and volatile organic compounds (VOC).

Siting:  The facility was originally certified pursuant to the power plant siting provisions of 
Chapter 62-17, F.A.C.

II. Project Description
The applicant proposes to install a dibasic acid (DBA) additive system on the existing wet scrubber flue gas desulfurization (WFGD) systems for Units 1 and 2, and a neural network-based combustion optimization system on Units 1 and 2.  

A recent project at the OUC Stanton facility is the addition of an integrated gasification combined cycle unit (Unit B).  The Unit B project includes a requirement for NOX reductions on the existing coal fired boilers (Units 1 and 2).  Specific control strategies were not defined for the required NOX emissions reductions but are understood to include a series of measures to be undertaken over a period of time prior to the startup of Unit B.  The overall program will address both the reductions related to Unit B and others related to the Clean Air Interstate Rule (CAIR).

The installation of the combustion optimization system is the first measure identified by OUC towards meeting the requirements pursuant to the IGCC Unit B permit (PSD-FL-373) and is consistent with efforts pursuant to CAIR.  The neural network system will help to determine initial low cost, Low NOX operational strategies while the DBA project will accomplish some further low cost SO2 reductions beyond the existing WFGD systems that may suffice for CAIR.
A. Dibasic Acid Additive system
Limestone Scrubbing for Sulfur Dioxide Control
Stanton Units 1 and 2 utilize wet flue gas desulfurization (wet FGD) limestone-based scrubbers to control SO2 emissions.  The following figure is a simplified flow diagram of a design from the early 1990s that reasonably represents the scrubbing principles used at OUC Stanton Units 1 and 2.  The point of DBA injection has been added for reference.
Limestone is ground and mixed with water in a reagent preparation area.  The resultant slurry is pumped to the absorber and sprayed into the flue-gas stream.  The slurry droplets absorb SO2 from the flue gas and fall to the base of the absorber, where they are collected in a reaction tank. 
The reactions in the absorber and tank can be represented by the following simplified description:
Equation 1.  Sulfur dioxide and water react to form sulfurous acid.
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Equation 2.  Sulfurous acid reacts with limestone to form calcium sulfite, carbon dioxide and water.
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Equation 3.  Calcium sulfite may (or may not) be further oxidized to form gypsum.
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The final reaction to make gypsum is not practiced at OUC Stanton.  Instead, fly ash removed prior to scrubbing is blended with scrubber calcium sulfite sludge and hydrated lime to solidify the material.  It is then deposited in special retention areas on site, and covered with soil and vegetation.  
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Figure 2.  Flow diagram of a recent type of wet limestone scrubber system (Soud and Takeshita, 1994).
The rate and extent of the reactions are affected by several factors.  The most important ones are the dissolution rate of the limestone and gas phase mass transfer.  Absorption of SO2 requires intimate contact between the slurry droplets containing the limestone and the exhaust gas containing the SO2.
The driving force for the acid-base reactions is the alkalinity of the slurry.  Typically the term pH is used wherein a low value (<< 7) represents acidic conditions and a high value (>> 7) expresses an alkaline environment.  Operation at a greater pH allows for increased SO2 removal and more efficient limestone utilization.  On the other hand, higher pH reduces the dissolution rate of limestone making it less available for the reactions.  At OUC, fresh limestone reagent is added to the reaction tank as a slurry to maintain the design pH, typically 4.5 to 5.5.

Physical characteristics that directly affect SO2 removal efficiency and cost include reaction tank capacity, absorber size, number of trays or sprays, liquid to gas ratio (L/G), etc.  SO2 removal efficiency on the order of 90-95 percent (%) is typically achieved for such scrubber designs.  Greater removal efficiencies are sometimes realized by over-design.  

Use of Buffering Chemicals to Enhance Scrubber Efficiency
In cases where there are design limitations, especially for existing installations, scrubber performance can be enhanced by use of chemicals that buffer the slurry in a manner that yields the desired limestone utilization rate while not suppressing its dissolution.  Thus absorption of SO2 can be increased to some degree without making a significant capital investment.  Among these chemicals is a class of organic acids that perform this function effectively and economically.  Among the chemicals is di-basic acid (DBA).  DBA is a mixture of dicarboxylic acids, namely glutaric, succinic and adipic acids.
DBA additive provides greater control over the pH in the upper and lower loop of the WFGD process.  DBA was tested at Tampa Electric Company (TEC) Unit 4 with the assistance of the Department of Energy (DOE) and the Electric Power Research Institute (EPRI) with Radian as the contractor.  According to Radian’s 1995 report the baseline Unit 4 scrubber efficiency was estimated at 93.3%.  By maintaining the upper loop at DBA concentrations of 125, 250, and 500 parts per million, control efficiencies of 95.5, 97.5 and 99.2% were achieved (other factors remaining equal).
According to the same report, the cost effectiveness of additional SO2 removal by DBA was less than $100 per ton removed.  A reasonable goal for a scrubber achieving 90-95% removal efficiency is to convert it to one that operates in the 95-98% range.  For example, the emissions at 96.5% efficiency are half of the emissions at 93% efficiency.  This improvement can represent thousands of tons of SO2 removed per year.
Although DBA is an effective method to improve SO2 removal efficiency, it requires “tight” operational controls to maintain the desired pH settings.  Sophisticated systems are available that can use the stack continuous emissions monitoring systems (CEMS) to optimize process controls and avoid excessive suppression of pH and swings in the limestone feed rate, particularly when burning coal with highly variable sulfur content.
Components of the DBA System

The DBA system consists of the following components:
· Three skid-mounted DBA metering pumps with associated valves and equipment;
· DBA storage tank;

· DBA addition piping and valves from storage tank to pump skid and from pump skid to the existing scrubber additive storage tanks; and 

· Instrumentation and controls.
A general arrangement and preliminary piping and instrumentation diagram of the proposed DBA injection equipment are included in Figure 3 on the following page.  The applicant provided the following details of the DBA system and its proposed operation.  For reference, while maximum DBA utilization is expected to be on the order of 18 gallons per minute per unit, limestone use is on the order of hundreds of gallons per minute per unit.
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Figure 3.  OUC Proposed DBA Injection Equipment. 
B. Neural Network System
As described in the DOE Assessment of the Big Bend Power Station Neural Network-Sootblower Optimization Project (DOE, 2006), there are many forms of neural networks.  Most commonly, “a neural network (computer code that models a system’s responses) consists of three layers: an input layer, a hidden layer, and an output layer. The input layer receives signals from the monitored variables and transmits them to the hidden layer, which contains interconnected neurons for pattern recognition. After processing, signals are sent to the output layer, which outputs recommended settings for control variables.  Thus, a neural network is, in effect, a sophisticated curve fitting tool.”  
Basically, a neural network is used to recognize patterns in input data, and recommend parameter settings that are most likely to result in the desired output.  These patterns must be “learned” by the system and “training” often involves loading the system with historical data, and on-site operation at various operating scenarios in order to load the system with a range of variable parameters.  The specific system planned for OUC Units 1 and 2 has not been selected.  An example of a neural network combustion optimization system used to help operators achieve NOX and boiler performance goals by optimizing overall performance is shown in Figure 4.  
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Figure 4.  Boiler OP™ Low NOx Optimizer. (Lehigh University’s Energy Research Center)
The system at OUC will essentially be a computer software addition to the plant’s distributed control system (DCS) that will utilize the relationship between existing boiler control parameters and output performance measures, such as pollutant emissions and thermal efficiency, to optimize boiler operations.  
According to the applicant, the following are anticipated benefits of using the neural network-based combustion optimization system:
· Enhancement of the ability of the existing DCS and boiler control system to fine-tune boiler operations that affect boiler emissions and thermal performance.

· Ability to be configured to manage and optimize the sometimes competing objectives of reduced reagent consumption (if an SCR is in place).

· Self-evaluation and “learning” capabilities, so the system can be left in supervisory control of a plant indefinitely resulting in sustainable benefits.
· Quick adaptation to physical changes in the boiler combustion zone, such as low NOX burners and overfire air, as well as backend emissions control hardware changes, such as SCR and WFGD retrofits.

III. Conclusions
The Department expects actual emissions of NOX and SO2 to decrease as a result of the DBA and Neural Network projects.  
Minimal increases of fugitive emissions may occur due to the increased utilization of limestone made possible by the DBA project.  
There are no specific limits for fugitive emissions associated with the limestone storage and handling facilities, however there are control strategies in place as required by the current Title V permit to minimize fugitive emissions from these and other activities.  Emissions associated with limestone use are calculated for the Annual Operating Report using an emission factor of 0.0031 lb/ton of material processed.  Any actual increases in fugitive particulate matter due to this project are expected to be negligible and will not cause a significant net emissions increase requiring PSD review and a BACT determination.  
Because there are no expected increases of any regulated pollutant, the project is not a modification as described in 62-210.200 (Definitions) and therefore not subject to PSD review.  However, a permit is still required in accordance with paragraph 62-210.300 that states:

“Unless exempted from permitting pursuant to paragraph 62-210.300(3)(a) or (b), F.A.C., or Rule 62-4.040, F.A.C., or unless specifically authorized by provision of Rule 62-210.300(4), F.A.C., or Rule 62-213.300, F.A.C., the owner or operator of any facility or emissions unit which emits or can reasonably be expected to emit any air pollutant shall obtain an appropriate permit from the Department prior to beginning construction, reconstruction pursuant to 40 CFR 60.15 or 63.2, modification, or the addition of pollution control equipment; ………… etc.”

The Department will issue a permit authorizing the installation of the two described systems.  The combustion optimization system is the beginning of the NOX reduction strategy planned for Units 1 and 2 required as part of the Unit B IGCC project.  Therefore, the specific NOX emissions limits and monitoring conditions applicable to Units 1 and 2 contained in the Unit B construction permit (PSD-FL-373) will be incorporated into the current permitting action.
The Department’s determination is strictly limited to this specific case and should not be used as a precedent for other cases, or lead to unintended consequences construed from the language contained in this determination.  Ultimately, it is the Department that interprets its own regulations and opinions.  [image: image11.png]
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