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Project Description

Engine 1806 was installed under original air construction Permit No. 0950190-004-AC as a new 7200 bhp gas turbine to be used as a compressor engine at existing Compressor Station 18.  That permit also included a revision of the particulate matter emissions standard for Engine 1805, an existing reciprocating internal combustion engine used as a compressor engine at Station 18.  Air Permit No. 0950190-006-AC is issued as a revision of the original air construction permit to: authorize a nominal increase in the maximum heat input rate for Engine 1806; include notification and recordkeeping requirements for functionally equivalent component replacements on Engine 1806; and revise the fuel nitrogen and sulfur monitoring requirements to be consistent with recent amendments to NSPS Subpart GG for gas turbines.

Compressor Station 18 is located at 7990 Steer Lake Road in Orlando, Florida.  The UTM coordinates are Zone 17, 451.86 km East, and 3154.79 km North.
Statement of Basis

This air pollution construction permit is issued under the provisions of Chapter 403 of the Florida Statutes (F.S.), and Chapters 62-4, 62-204, 62-210, 62-212, 62-296, and 62-297 of the Florida Administrative Code (F.A.C.) and Title 40, Part 60 of the Code of Federal Regulations.  The permittee is authorized to perform the work and make the proposed changes in accordance with the conditions of this permit and as described in the application, approved drawings, plans, and other documents on file with the Department.
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Division of Air Resource Management
Facility Description
Existing Compressor Station 18 consists of the following six compressor engines.

	ID
	Emission Unit Description

	001
	Engine 1801 is a 2000 bhp reciprocating internal combustion engine installed in 1962.

	002
	Engine 1802 is a 2000 bhp reciprocating internal combustion engine installed in 1962.

	003
	Engine 1803 is a 2000 bhp reciprocating internal combustion engine installed in 1962.

	004
	Engine 1804 is a 2000 bhp reciprocating internal combustion engine installed in 1968.

	005
	Engine 1805 is a 2700 bhp reciprocating internal combustion engine installed in 1991.

	006
	Engine 1806 is a 7200 bhp (ISO) gas turbine installed in 2003.


Regulatory Classification

Title III:  The facility is a major source of hazardous air pollutants (HAP).

Title IV:  The facility has no units subject to the acid rain provisions of the Clean Air Act.

Title V:  The facility is a Title V major source of air pollution (Chapter 213, F.A.C.).

PSD:  The facility is a PSD-major source of air pollution (Rule 62-212.400, F.A.C.).

NSPS:  The gas turbine is subject to the New Source Performance Standards in Subpart GG of 40 CFR 60.

RELEVANT DOCUMENTS

The documents listed below are not a part of this permit; however, they are specifically related to this permitting action and are on file with the Department.

· Application No. 0950190-006-AC received on 09/10/04 and all related correspondence.
· Administrative correction to Air Permit No. 0950190-004-AC issued on 04/15/04.
· Extension to Air Permit No. 0950190-004-AC issued on 11/05/03.

· Air Permit No. 0950190-004-AC issued on 01/10/03, which authorized initial construction of Engine 1806.
· Air Permit No. PSD-FL-163 issued on 05/09/91, which authorized initial construction of Engine 1805.
1. Permitting Authority:  All documents related to applications for permits to construct or modify a PSD-major source shall be submitted to the Bureau of Air Regulation of the Florida Department of Environmental Protection (DEP) at 2600 Blair Stone Road (MS #5505), Tallahassee, Florida  32399-2400.  All documents related to applications for operation permits shall be submitted to the Air Resources Section of the Department’s Central District Office at 3319 Maguire Boulevard, Suite 232, Orlando, Florida 32803-3767.

2. Compliance Authority:  All documents related to compliance activities such as reports, tests, and notifications shall be submitted to: Air Quality Management, Orange County Environmental Protection Division, 800 Mercy Drive, Suite 4, Orlando, FL 32808.
3. Appendices:  The following Appendices are attached as part of this permit:  Appendix CF (Citation Format); Appendix GC (General Conditions); Appendix GG (NSPS Subpart GG Requirements for Gas Turbines); and Appendix SC (Standard Conditions).
4. Applicable Regulations, Forms and Application Procedures:  Unless otherwise indicated in this permit, the construction and operation of the subject emissions unit shall be in accordance with the capacities and specifications stated in the application.  The facility is subject to all applicable provisions of: Chapter 403, F.S.; Chapters 62-4, 62-204, 62-210, 62-212, 62-213, 62-296, and 62-297, F.A.C.; and Title 40, Part 60 of the Code of Federal Regulations (CFR), adopted by reference in Rule 62-204.800, F.A.C.  The terms used in this permit have specific meanings as defined in the applicable chapters of the Florida Administrative Code.  The permittee shall use the applicable forms listed in Rule 62-210.900, F.A.C. and follow the application procedures in Chapter 62-4, F.A.C.  Issuance of this permit does not relieve the permittee from compliance with any applicable federal, state, or local permitting or regulations.  [Rules 62-204.800, 62-210.300 and 62-210.900, F.A.C.]

5. New or Additional Conditions:  For good cause shown and after notice and an administrative hearing, if requested, the Department may require the permittee to conform to new or additional conditions.  The Department shall allow the permittee a reasonable time to conform to the new or additional conditions, and on application of the permittee, the Department may grant additional time.  [Rule 62-4.080, F.A.C.]

6. Modifications:  No emissions unit or facility subject to this permit shall be constructed or modified without obtaining an air construction permit from the Department.  Such permit shall be obtained prior to beginning construction or modification.  [Rules 62-210.300(1) and 62-212.300(1)(a), F.A.C.]

7. Authority to Construct:  The emissions units regulated by this air construction permit have been constructed and are in operation.  No further construction is authorized.

8. Title V Permit:  Pursuant to Rule 62-213.420(1)(a)2, F.A.C., the permittee shall submit an application for a revised Title V air operation permit at least ninety (90) days before the expiration of this permit, but no later than 180 days after commencing operation.  In accordance with Rule 62-213.412(2), F.A.C., the permittee may immediately implement the changes authorized by this air construction permit after submitting the application for a revised Title V air operation permit to the Permitting Authority and providing copies of the application to EPA Region 4 and each Compliance Authority.  To apply for a revised Title V operation permit, the applicant shall submit the appropriate application form, compliance test results, and such additional information as the Department may by law require.  The application shall be submitted to the Department’s Central District Office with copies to the Compliance Authority.  [Rules 62-4.030, 62-4.050, 62-4.220, 62-213.412, and 62-213.420, F.A.C.]
This section of the permit addresses the following existing emissions unit.

	Emissions Unit No. 005 - Compressor Engine No. 1805

	The existing compressor engine is a 2700 bhp reciprocating internal combustion engine fired exclusively with pipeline natural gas.


Applicable Requirement
1. Previous Permits:  This permit supplements all previously issued air construction and operation permits for this emissions unit.  Except for the change noted below, the unit remains subject to the conditions of all other valid air construction and operations permits.  [Rule 62-4.070, F.A.C.]

2. Particulate Matter:  For Compressor Engine No. 1805 (EU-005), particulate matter emissions are minimized by good combustion design with the firing of natural gas as the exclusive fuel.  This requirement supersedes the particulate matter standards (TSP and PM10) in Condition No. 1 of Air Permit No. PSD-FL-163, as amended.  {Permitting Note:  This change does not result in any increases in actual or potential emissions of particulate matter.  All other standards of Air Permit No. PSD-FL-163 remain unaffected.}
This section of the permit addresses the following new emissions unit.

	Emissions Unit No. 006 - 7200 bhp Compressor Engine No. 1806

	Description:  The compressor engine is a 7200 bhp (ISO) gas turbine consisting of a Cooper-Rolls Royce Model No. 501-KC7 DLE with lean premix combustor design.
Fuel:  The gas turbine fires pipeline natural gas (SCC No 2-02-002-01) at a maximum firing rate of approximately 65,100 cubic feet per hour based on a heat content of 1040 BTU per SCF of gas.

Capacity:  At 68 MMBtu per hour of heat input, the gas turbine produces approximately 7200 bhp (ISO).  The gas turbine typically operates near capacity.
Controls:  The lean premix combustor design minimizes NOx emissions.  The efficient combustion of natural gas at high temperatures minimizes emissions of CO, PM/PM10, SO2, and VOC.

Stack Parameters:  When operating at capacity, exhaust gases exit a 6.0 feet diameter stack that is 61.2 feet tall at 964° F with a flow rate of approximately 97,500 acfm.


Applicable Standards and Regulations
1. NSPS Requirements:  The gas turbine shall comply with the New Source Performance Standards (NSPS) of Subpart GG in 40 CFR 60.  The applicable NSPS requirements are provided in Appendix GG of this permit.  The Department believes that the conditions in this section are at least as stringent as, or more stringent than, the NSPS requirements of Subpart GG.  [Rule 62-4.070(3), F.A.C.; 40 CFR 60, Subpart GG]

Equipment

2. Compressor Engine No. 1806:  The permittee is authorized to install one 7200 bhp (ISO) gas turbine compressor engine consisting of a Cooper-Rolls Royce Model No. 501-KC7 DLE.  The permittee shall tune, operate and maintain the gas turbine’s lean premix combustor design to reduce emissions of nitrogen oxides below the permitted limits.  Ancillary equipment includes the automated gas turbine control system, an inlet air filtration system, and an exhaust stack.  [Applicant Request; Design]

Performance Restrictions

3. Permitted Capacities:  The maximum heat input rate to the gas turbine shall not exceed 68 MMBtu per hour (24-hour average) while producing approximately 7200 bhp (ISO) based on a compressor inlet air temperature of 59° F, 100% load, and a higher heating value (HHV) of 1040 BTU per SCF for natural gas.  Heat input rates will vary depending upon gas turbine characteristics, load, and ambient conditions.  The permittee shall provide manufacturer’s performance curves (or equations) that correct for site conditions to the Permitting and Compliance Authorities within 45 days of completing the initial testing.  Performance data shall be adjusted for the appropriate site conditions in accordance with the performance curves and/or equations on file with the Department.  Compliance with this equipment specification shall be demonstrated based on the information required in Condition 13 of this subsection.  [Rule 62-210.200(PTE), F.A.C.]

4. Authorized Fuel:  The gas turbine shall fire only natural gas with a maximum of 10 grains of sulfur per 100 standard cubic feet of natural gas.  [Applicant Request; Rule 62-210.200(PTE), F.A.C.]

5. Restricted Operation:  The hours of operation for the gas turbine are not limited (8760 hours per year).  Except for startup and shutdown, operation below 50% base load is prohibited.  [Rules 62-4.070(3) and 62-210.200(PTE), F.A.C.]

Emissions Standards

6. Emissions Standards:  Emissions from the gas turbine shall not exceed the following standards for carbon monoxide (CO), nitrogen oxides (NOx), opacity, particulate matter (PM), sulfur dioxide (SO2), and volatile organic compounds (VOC).

	Pollutant
	Standards
	Equivalent

Maximum Emissions f
	Rule Basis g

	
	
	lb/hour
	TPY
	

	CO a
	50.0 ppmvd @ 15% O2
	6.9
	30.22
	Avoid Rule 62-212.400, F.A.C.

	NOx b
	25.0 ppmvd @ 15% O2
	5.7
	24.97
	Avoid Rule 62-212.400, F.A.C.

40 CFR 60.332

	SO2 c
	10.0 grains of sulfur per 100 SCF of gas
	1.9
	8.15
	Avoid Rule 62-212.400, F.A.C.

40 CFR 60.333

	Opacity d
	10% opacity, 6-minute average
	Not Applicable
	Rule 62-4.070(3), F.A.C.

	PM e
	Efficient combustion of natural gas
	0.5
	1.96
	Rule 62-4.070(3), F.A.C.

	VOC e
	Efficient combustion of natural gas
	0.2
	0.88
	Rule 62-4.070(3), F.A.C.


a. The CO standards are based on the average of three test runs as determined by EPA Method 10.

b. The NOx standards are based on the average of three test runs as determined EPA Method 20.

c. The fuel sulfur specification is based on the maximum limit specified by Federal Energy Regulatory Commission (FERC) and effectively limits the potential SO2 emissions.  Expected fuel sulfur levels are less than 1 grain per 100 SCF of natural gas from the pipeline.

d. The opacity standard is based on a 6-minute average, as determined by EPA Method 9.

e. For both PM and VOC, the efficient combustion of natural gas is indicated by compliance with opacity and CO standards.  Equivalent maximum PM emissions are based on a factor of 0.0066 lb/MMBtu heat input from AP-42 Table 3.1-2a.  Equivalent maximum VOC emissions are based on a total hydrocarbon factor of 1.58 lb/eng-hr from the vendor and the conservative assumption that 10% the hydrocarbons are regulated (non-methane) VOC.  No testing is required.

f. Equivalent maximum emissions are based on the maximum expected emissions, permitted capacity, a compressor inlet air temperature of 59° F, and 8760 hours of operation per year.  For comparison purposes, the permittee shall provide a reference table with the initial compliance test report of mass emission rates versus the compressor inlet temperatures.  Each test report shall include measured mass emission rates for CO, NOx and SO2.  Mass emission rates for SO2 shall be calculated based on actual fuel sulfur content and fuel flow rate.  For tests conducted at 59° F or greater, measured mass emission rates shall be compared to the equivalent maximum emissions above.  For tests conducted below 59° F, measured mass emission rates shall be compared to the tabled mass emission rates provided by the manufacturer based on compressor inlet temperatures.
g. Compliance with the emissions standards of this permit ensures that the project remains a minor source of air pollution with respect to PSD.
Emissions Performance Testing

7. Test Methods:  Required tests shall be performed in accordance with the following reference methods.

	Method
	Description of Method and Comments

	1-4
	Traverse Points, Velocity and Flow Rate, Gas Analysis, and Moisture Content

{Permitting Note:  These methods shall be used as necessary to support other required methods.}

	9
	Determination of Opacity

	10
	Determination of Carbon Monoxide Emissions

{Permitting Note:  This method shall be based on a continuous sampling train.}

	19
	Determination of Sulfur Dioxide and Nitrogen Oxides Emission Rates

{Permitting Note:  This method shall be used as necessary to support other required methods.}

	20
	Determination of Nitrogen Oxides, Sulfur Dioxide and Diluent Emissions from Gas Turbines


Tests shall be conducted in accordance with the requirements specified in Appendix SC of this permit.  The above methods are described in 40 CFR 60, Appendix A, and adopted by reference in Rule 62-204.800, F.A.C.  [Rules 62-204.800 and 62-297.100, F.A.C.; 40 CFR 60, Appendix A]

8. Initial Tests:  The gas turbine shall be tested to demonstrate initial compliance with the emission standards for CO, NOx, and visible emissions.  The initial tests shall be conducted within 60 days after achieving permitted capacity, but not later than 180 days after initial operation of the gas turbine.  The initial NOx performance tests shall be conducted at approximately four evenly spaced points between the minimum normal operating load and 100% of peak load.  Each of the three low-load NOx performance tests shall consist of three, 20-minute test runs.  The peak load NOx performance test shall consist of three, 1-hour test runs.  The CO performance tests shall be conducted concurrently with the NOx performance tests at peak load.  SO2 emissions shall be calculated and reported based on fuel flow and vendor analysis of fuel sulfur content.  {Permitting Note:  Initial tests have already been performed for this unit and are not required to be repeated as part of this permit revision.}  [Rule 62-297.310(7)(a)1, F.A.C.; 40 CFR 60.8 and 60.335]

9. Annual Tests:  During each federal fiscal year (October 1 - September 30), the gas turbine shall be tested to demonstrate compliance with the emission standards for CO, NOx, and visible emissions.  CO and NOx emissions shall be tested concurrently at permitted capacity.  SO2 emissions shall be calculated and reported based on fuel flow and vendor analysis of fuel sulfur content.  In addition to the test results, each report shall include a general description of the maintenance activities and operation of this facility since the last test.  [Rule 62-297.310(7)(a)4, F.A.C.]

10. Test Notification:  The permittee shall notify the Compliance Authority in writing at least 30 days prior to any initial NSPS performance tests and at least 15 days prior to any other subsequently required tests.  [Rule 62-297.310(7)(a)9, F.A.C.; 40 CFR 60.7 and, 60.8]

Records, Reports, and Notifications
11. Test Reports:  The permittee shall prepare and submit reports for all required tests in accordance with the requirements specified in Appendix SC of this permit.  In addition, NOx emissions shall be corrected to ISO ambient atmospheric conditions and compared to the NSPS Subpart GG standard identified in Appendix GG of this permit for each required test.  For each test run, the report shall also indicate the natural gas firing rate (cubic feet per hour), heat input rate (MMBtu per hour), the power output (bhp), percent peak load, and the inlet compressor temperature.  [Rule 62-297.310(8), F.A.C.; 40 CFR 60.334]

12. Fuel Monitoring:  The gas turbine shall fire only pipeline natural gas with a maximum fuel sulfur content of no more than 10 grains of sulfur per 100 cubic feet of gas.  The permittee shall take no allowance for fuel bound nitrogen (F-value = 0) when demonstrating compliance with the NSPS Subpart GG NOx standard.  Based on these restrictions, no monitoring for the fuel nitrogen and sulfur contents is required.  This is also described in Appendix GG of this permit.  [Rule 62-4.070(3), F.A.C.; 40 CFR 60.334, as amended]

13. Operational Data:  Using the automated gas turbine control system, the permittee shall monitor and record heat input (MMBtu), power output (bhp), and hours of operation for the gas turbine.  Within the 10 days of a request by the Department or the Compliance Authority, the permittee shall be able to summarize the following information for a given day:  heat input (MMBtu per hour, daily average); power output (bhp, daily average); and total hours of gas turbine operation.  This information shall also be used for submittal of the required Annual Operating Report.  [Rule 62-4.070(3), F.A.C.]

14. Component Replacements:  For the replacement of gas turbine components to facilitate prompt repair and return the unit to its original specifications, the permittee shall comply with the following notification and testing requirements.

a. Components shall only be replaced with functionally equivalent “like-kind” equipment.  Replacement components may consist of improved or newer equipment, but such components shall not change operation or increase the capacity (heat input and power output rates) of the gas turbine.  Replacement components that affect emissions shall be designed to achieve the emissions standards specified in all valid air permits and shall achieve these standards or better.  After a component replacement, the gas turbine compressor engine remains subject to the standards of all valid air permits.  [Rule 62-210.200(169), F.A.C.]

b. The permittee shall notify the Compliance Authority within seven days after beginning any replacement of the gas generator component of the compressor engine.  Within seven days of first fire on a replacement gas generator, the permittee shall submit the following information to the Compliance Authority:  date of first fire and certification from the vendor that the replacement gas generator is a functionally equivalent “like-kind” component.  The vendor certification shall also identify the make, model number, maximum heat input rate (MMBtu/hour), power output (bhp) at ISO conditions, and that the permitted emission rates are achievable with the replacement component.  This notification may be made by letter, fax, or email.  A copy of the information shall be kept on site at the compressor station.  Within 60 days of restarting the unit after a gas generator replacement, the permittee shall conduct stack tests to demonstrate compliance with the applicable emission standards.  The permittee shall notify the Compliance Authority in writing at least 15 days prior to conducting these tests.  The permittee shall comply with all permit requirements for test notification, test methods, test procedures, and reporting.  [Rules 62-4.130, 62-4.160(2), (6), and (15) and 62-297.310(7)(b), F.A.C.]

c. After investigation and for good cause, the Department may require special compliance tests pursuant to Rule 62-297.310(7)(b), F.A.C.
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