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1.  Application INFORMATION

Facility Description

The Florida Gas Transmission Company operates existing Compressor Station 18, which is located at 7990 Steer Lake Road in Orlando, Florida.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).  The Standard Industrial Classification for “Natural Gas Transmission: is SIC No. 4922.  Compressor Station 18 consists of:  three 2000 bhp engines that were installed in 1962; a 2000 bhp engine that was installed in 1968; a 2700 bhp engine that installed in 1991 (PSD); and a 7200 bhp gas turbine installed in 2003.  The primary regulatory categories are:
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.

Project Description
Engine 1806 was constructed under Air Permit No. 0950190-004-AC as a 7200 bhp gas turbine to be used as a natural gas pipeline compressor engine.  The applicant requests the following changes to the original permit.

· Based on performance testing, the installed gas turbine fires more natural gas to produce the required power output.  The applicant requests that the permitted maximum heat input rate be increased form 63 to 68 MMBtu per hour.

· In July of 2004, EPA amended the federal fuel monitoring requirements in Subpart GG of 40 CFR for gas turbines.  The applicant requests a permit revision to be consistent with the amended fuel monitoring requirements.

· Engine 1806 is a light-industrial gas turbine with a power output of approximately 7200 bhp.  It is common practice within the gas pipeline industry to replace the gas generator for maintenance and repair with a functionally equivalent component.  The replaced gas generator is then shipped to a regional facility for maintenance and placed back into a pool of similar components.  The applicant requests specific notification and testing requirements for conducting such functionally equivalent component replacements.

2.
Applicable Regulations

State Regulations

This project is subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection to establish rules and regulations regarding air quality as part of the Florida Administrative Code (F.A.C.).  This project is subject to the applicable rules and regulations defined in the following Chapters of the Florida Administrative Code.

	Chapter
	Description

	62-4
	Permitting Requirements

	62-204
	Ambient Air Quality Requirements, PSD Increments, and Federal Regulations Adopted by Reference

	62-210
	Required Permits, Public Notice, Reports, Stack Height Policy, Circumvention, Excess Emissions, and Forms

	62-212
	Preconstruction Review, PSD Requirements, and BACT Determinations

	62-213
	Operation Permits for Major Sources of Air Pollution

	62-296
	Emission Limiting Standards 

	62-297
	Test Methods and Procedures, Continuous Monitoring Specifications, and Alternate Sampling Procedures


Federal Regulations

This project is also subject to the applicable federal provisions regarding air quality as established by the EPA in the following sections of the Code of Federal Regulations (CFR).

	Title 40, CFR
	Description

	Part 60
	Subpart A - General Provisions for NSPS Sources

NSPS Subpart GG - Stationary Gas Turbines

Applicable Appendices


3.  increase Heat Input for Engine 1806
Engine 1806 is a Cooper-Rolls Royce Model KC7-DLE gas turbine nominally rated at 7200 bhp (ISO).  The conditions for an “ISO” standard day are 59° F, 60% relative humidity, and 14.7 psi pressure.  The unit is permitted for a capacity of 63 MMBtu per hour at a compressor inlet temperature of 59° F when producing approximately 7200 bhp of output.  As installed, the performance curves indicate a maximum heat input rate of about 68 MMBtu per hour at a compressor inlet temperature of 59° F when producing approximately 6600 bhp.  Apparently, the unit is not as efficient as initially believed.  However, the initial compliance test results also show that the gas turbine is well below the permitted emission rates.
Increasing the maximum heat input rate from 63 to 68 MMBtu per hour simply recognizes the capabilities of the installed unit.  FGTC continues to work with Rolls Royce to improve the performance.  The permit standards will not change as a result of this revision.  Only “equivalent maximum emissions” will increase slightly because these rates were directly based on the maximum heat input rate.  The minimal change in heat input will not result in significant actual emissions increases.  The Department will approve this request.
4.  Revised Fuel Monitoring Requirements
In July of 2004, EPA amended the fuel monitoring requirements for gas turbines subject to NSPS Subpart GG, which included the following important changes:

· The amended requirements recognize that pipeline natural gas contains negligible amounts of nitrogen.  Therefore, if the permittee elects to not use an allowance for fuel bound nitrogen, then there is no requirement for monitoring the nitrogen content of natural gas.  This means that the permittee must use an “F-value” of “zero” when calculating the allowable NSPS Subpart GG NOx standard for the gas turbine.  This change basically incorporates similar case-by-case determinations made over the years.
· The amended requirements also recognize that pipeline natural gas contains negligible amounts of sulfur.  Therefore, if the permittee demonstrates that the maximum sulfur content of the pipeline natural gas is no more than 20 grains per 100 cubic feet of gas as specified in the current tariff sheet, then there is no requirement for monitoring the sulfur content of natural gas.
· Engine 1806 “dry” lean premix combustors and not wet injection to control NOx emissions.  So, the continuous monitoring requirements for the water-to-fuel ratio are not appropriate.  The Subpart GG NOx standard is 190 ppmvd @ 15% oxygen.  This is nearly eight times the NOx standard of 25 ppmvd @ 15% oxygen specified in the permit.  It would be nearly impossible for the lean premix gas turbine to exceed the NSPS Subpart GG NOx standard.  The current permit does not require any continuous demonstration that the gas turbine is complying with the NSPS Subpart GG NOx standard.  As stated in the preamble to the July 2004 amendments, the changes do not impose any additional monitoring for existing units.
FGTC agrees to use no allowance for fuel bound nitrogen when determining compliance with the NSPS Subpart GG NOx standard and has provided the current tariff sheet showing a maximum sulfur content of only 10 grains per 100 cubic feet of pipeline natural gas.  The permit includes these and conditions.  Therefore, monitoring for fuel nitrogen and sulfur is not required for the pipeline natural gas.  The Department will remove the custom fuel monitoring plan and revise the permit to reflect these changes.  No changes were made with regard to continuous monitoring for purposes of reporting excess NOx emissions; however, the permitting note was updated.
5.  Requiremnts for Functionally Equivalent Component Replacements

Executive Summary
Florida Gas Transmission Company (FGTC) operates several compressor stations serving a large natural gas pipeline that runs throughout Florida.  The pipeline supports a wide variety of residential, commercial, industrial, and utility customers that rely on natural gas as a clean fuel.  FGTC considers the months of April through October to be the critical “run season” for the gas pipeline.  This is the period of highest expected natural gas use in Florida with compressor stations operating at higher rates than at other times of the year.  During the run season, it is critical that repairs and maintenance be performed as quickly as possible to maintain natural gas availability throughout the system.
Many compressor stations use light industrial gas turbines to drive compressors that maintain pipeline pressure and flow.  These types of gas turbines require relatively frequent inspections and maintenance to keep units in proper working order.  Such maintenance activities are necessary to prevent the catastrophic failures, which would result in costly repairs and reduce reliability of the natural gas supply.  The natural gas pipeline industry has determined that it is more efficient to perform certain repairs and maintenance activities at a regional maintenance facility as opposed to performing them on site.  FGTC requests the Department’s concurrence that pulling the gas generator component of Engine 1806, sending it to a regional maintenance facility for repair, and installing a like-kind gas generator, is not a modification and does not require a preconstruction permit.

The Bureau of Air Regulation concludes that replacement of the gas generator/power turbine component (or smaller components) for this light industrial gas turbine compressor engine is standard industry practice for the natural gas pipeline industry.  As such, the replacement is not a modification and does not require a new air construction permit or modification of an existing air construction permit.  This would also be true for comparable replacements for other gas turbines serving as compressor engines and having similar functions, characteristics, and sizes (< 16,000 bhp).  This report presents background information for compressor station gas turbines, regulatory requirements, emissions impacts, maintenance practices, interpretations by other states, and the Bureau of Air Regulation’s rationale for this conclusion.
Background
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[image: image2.wmf]Engine 1806 is a permitted gas turbine compressor engine rated at approximately 7200 bhp.  It is installed at Station 18, which is located Orlando, Orange County, Florida.  In summary, FGTC requests the Department’s concurrence that replacement of the gas generator component is standard practice for the gas pipeline industry and does not require a preconstruction permit.  FGTC will provide notification of such replacements and compliance test the replacement unit with 60 days of first fire.
FGTC operates and maintains a natural gas pipeline that has been in existence since 1958.  As shown in Figure 1, the pipeline originates in Texas and passes through portions of Louisiana, Mississippi, Alabama, Georgia, and Florida.  Compressor stations form an integral part of the pipeline system, providing the necessary pressure and flow to reliably deliver natural gas to residential, commercial, industrial, and electric utility consumers.  There are fifteen existing compressor stations in Florida.
Each compressor station consists of a variety of equipment such as gas compressors, compressor engines, emergency generators, lube oil tanks, used oil tanks, and blow-down stacks.  The main sources of air pollution are the compressor engines, which are either reciprocating internal combustion engines or light industrial aero-derivative gas turbines.  These units provide the motive power necessary to drive the gas compressors, which boost pipeline pressure and allow flow throughout the system.  All of the compressor engines fire natural gas as the exclusive fuel because of its ready availability along the pipeline.  Reciprocating internal combustion engines vary in size from about 2000 to 4600 bhp output.  Light industrial gas turbines provide much higher outputs ranging from about 1000 to 16,000 bhp output.

Gas Turbine Components

In recent years, FGTC began depending on light industrial aero-derivative gas turbines (< 16,000 bhp) for its compressor engines rather than reciprocating internal combustion engines.  The new gas turbines are more powerful, more efficient, and emit less than one-tenth of the NOx emissions based on a comparable heat input rate.  Each gas turbine is delivered to the station as a skid-mounted package consisting of the following general components:  gas generator, accessory drive system, air inlet and filtration system, fuel delivery system, cooling system, lubrication system, power turbine, power shaft, control system, starting system, and exhaust system with stack.  See Figure 2.

Gas turbines are designed to strict tolerances that must be maintained to ensure efficient operation and to prevent catastrophic failure of the components.  Performing maintenance on many of these critical components is difficult and costly to perform in the field.  To facilitate maintenance and repair, manufacturers of light industrial aero-derivative gas turbines typically incorporate a modular design to allow pulling and replacing component parts instead of performing maintenance in the field.  Due to their relatively small size, replacement components can be quickly delivered and installed to minimize downtime.  The “replaced component” is shipped back to a regional maintenance facility where it is overhauled and returned to a pool of similar gas turbine components to be used as a replacement in the future.  For this reason, gas turbine manufacturers also provide extensive maintenance contracts with “pull and replace” provisions for “like-kind” components.  Typical operating levels between major maintenance inspections and overhauls can be between 20,000 and 40,000 engine hours or less.  This would be in the range of two to six years for a scheduled major overhaul required by the manufacturer.
Emissions from Gas Turbine Compressor Engines
Engine 1806 is a Royce Model No. 501-KC7 DLE gas turbine serving as a compressor engine at existing Station 18.  Firing natural gas as the exclusive fuel, this unit has a nominal output capacity of approximately 7200 bhp at ISO conditions.  It also incorporates a version of lean premix combustion technology, which results in low emissions of carbon monoxide (CO), nitrogen oxide (NOx), and volatile organic compounds (VOC).  As natural gas contains little ash or sulfur, this unit also emits very low levels of particulate matter (PM/PM10) and sulfur dioxide (SO2).  Table 1 shows the permitted potential emissions from Engine 1806.
Table 1.  Potential Emissions from Engine 1806
	Pollutant
	Emission Factor

Reference
	Emission Factors
	Emissions

	
	
	Factor
	lb/MMBtu
	lb/hour
	TPY

	CO
	Vendor
	50 ppmvd @ 15% O2
	0.101
	6.9
	30

	NOx
	Vendor
	25 ppmvd @ 15% O2
	0.082
	5.7
	25

	PM/PM10
	AP-42, Table 3.1-2A
	0.0066 lb/MMBtu
	0.007
	0.5
	2

	SO2
	FERC
	10 grains sulfur/100 scf
	0.028
	1.9
	8

	VOC
	Vendor
	0.2 lb/hour
	0.003
	0.2
	1


Notes:

a. Emission rates are based on a maximum heat input rate of 68 MMBtu/hour and a compressor inlet temperature of 59° F.
b. Annual emissions are based on year-round operation (8760 hours per year) at these rates.
c. “FERC” is the Federal Energy Regulatory Commission.  FERC establishes the maximum sulfur content for pipeline gas.
Review

The Bureau of Air Regulation uses numerous criteria to determine whether or not repair, replacement, or maintenance activities are considered routine.  Many of these items are interrelated and no one factor determines whether a project is routine or not.  Instead, these factors are reviewed in light of the specific case and available information to reach a conclusion for the project as a whole.  The Department reviewed the following key areas with regard to the replacement of a gas generator/power turbine component in a light industrial aero-derivative gas turbine compressor engine serving a natural gas pipeline.  It is also worth noting that if the industry were performing these maintenance and repair activities in the field at each site, the Department does not believe a construction permit would be necessary.  
Nature

1. Are major components of a facility are being modified or replaced?  Specifically, are the units of considerable size, function, or importance to the operation of the facility, considering the type of industry involved?

Gas turbine compressor engines are a major part of a natural gas compressor station and serve to fulfill the primary function.  In terms of the entire natural gas pipeline, a single gas turbine compressor engine might be considered rather small.  Currently, the largest gas turbine compressor engine is 15,700 bhp, which is equivalent to approximately 12 MW.  The gas generator is the major component of a gas turbine compressor engine.
2. Does the change require pre-approval of a state commission, in the case of utilities?

Pipelines and compressor station projects must get prior approval based on need from the Federal Energy Regulatory Commission (FERC).  Once the original site and capacity is approved, specified equipment may be replaced as necessary without additional approval from FERC.  With regard to the state, gas turbines are primarily approved for construction through the Department’s air permitting process.  Any changes that would increase or decrease capacity would require additional air construction permits and would likely require prior approval from FERC.
3. Does the source itself characterize the change as “non-routine” in any of its own documents?

FGTC contends that it is not typical to perform most repairs for a gas generator on site.  For the gas pipeline industry, it is more common to remove the component and transport it to a central maintenance facility for repair.  Because repair can take several weeks or months, a replacement gas generator is usually installed to minimize downtime during periods of high demand.  FGTC provided a discussion of maintenance practices from Solar Gas Turbines, a company that manufactures many of the existing units.  This document describes the replacement of a gas generator component as a standard industry maintenance practice for its aero-derivative, light industrial gas turbines.  Such units are designed to strict tolerances that must be maintained to ensure efficient operation and prevent catastrophic failure of the components.  Performing maintenance on many of these critical components is difficult and costly to perform on site.  Therefore, light industrial gas turbines incorporate a modular design to facilitate prompt repair and return to service.

Based on the modular design, equipment manufacturers are able to offer comprehensive maintenance contracts to “pull and replace” components and eliminate critical downtime.  The faulty equipment is replaced with a like-kind component, transported to a regional maintenance facility, repaired, and returned to a pool of available replacement components.  Downtime for the gas turbine compressor engine may be just a few days even for the replacement of the gas generator component.  Solar Gas Turbines indicates that more than 85% of the gas generators and gas generator/power turbine sets leaving their central maintenance facility are considered “replacement components”.
4. Can the change be performed during full functioning of the facility or while it is in full working order?

Gas generator repairs cannot generally be performed while the unit is in operation.  As discussed previously, the exacting tolerances make on site repair difficult and costly.  Replacements can usually be installed within a few days.
5. Are the materials, equipment and resources necessary to carry out the planned activity already on site?

No, replacement components are generally warehoused with the original equipment vendor.  Under a maintenance contract, a replacement component (even an entire gas generator) can be delivered within a day or so.  The malfunctioning component is then pulled and returned to the equipment vendor for repair.  A replacement component is installed so that the compressor engine can return to service.  If the gas turbine is still under the initial warranty, a repaired component is occasionally returned back to the original compressor station and re-installed as the original equipment.  This is based on specific contractual requirements and may be at the discretion of the equipment vendor.
Extent

1. Will an entire emissions unit be replaced?

The entire gas turbine compressor engine is not being replaced, but the gas generator is a major component of the gas turbine compressor engine.  However, the modular design of the light industrial, aero-derivative gas turbine allows the rapid replacement of even this large component.

2. Will the change take a significant time to perform?

Generally, replacement of a gas generator component can be completed in just a few days.  This is the main reason for development of the “pull and replace” policy for handling maintenance and repair issues.

3. Will the collection of activities, taken as a whole, constitute a “non-routine effort”, notwithstanding that individual elements could be routine?

For a light industrial aero-derivative gas turbine, manufacturers normally recommend a major overhaul every two to six years depending on the model and actual operating hours.  An overhaul generally involves complete refurbishment of the gas generator to restore it to the original design and operating specifications.  For the gas pipeline industry, such overhauls are typically performed at a regional maintenance facility.  Alternatively, it is possible that the smaller individual components could be replaced during this period, which would eventually result in near replacement of the gas generator.
EPA’s background document for NSPS Subpart GG (EPA-450/2-77-017a) notes that the terms “overhaul” and “ultimate life” are not defined equally by all gas turbine manufacturers.  This makes it difficult to distinguish between modifications and routine maintenance practices.  It mentions that non-wearing parts (rotor discs, casings, housing, bearing supports, rotor shafts, etc.) are designed for an ultimate life of about 30 years.  However, most manufacturers require “overhauls” after about 20,000 to 40,000 hours of operation.  Because an overhaul typically returns a unit to “new” condition, the “ultimate life” of the gas turbine may be indefinite.

The EPA document specifically lists several changes that would not be modifications:  relocation or transfer of ownership; changes in types or grades of fuel if originally designed for its use; increases in operating hours; variations in operating loads within the original engine design specification; and routine repairs, like-kind replacements, and maintenance (including the repair or replacement of stator blades, turbine nozzles, turbine buckets, fuel nozzles, combustion chambers, seals, and shaft packings).  Note that the list of gas turbine components represents parts of the gas generator.  The EPA document also lists the following changes that could be modifications resulting in increased emissions:  replacements with a different design that allows the firing of alternate fuels; replacements with a different design that allows increased power output; and operating the unit at higher sustained outputs than the original design.  The purpose of listing activities that would or would not be a “modification” that would trigger the NSPS Subpart GG requirements was to show that the new regulation would have only slight impacts on existing gas turbines based on existing practices.
4. Does the change require the addition of parts to existing equipment?

No, gas generator components are replaced with functionally equivalent “like-kind” components.  Occasionally, manufacturers improve replacement parts to resolve continuing maintenance problems.  However, such improvements would not increase the maximum heat input rate or output capacity.  Capacity increases require new air permits and would likely require a new FERC approval.
Purpose

1. Is the purpose of the effort to extend the useful life of the unit?  Does the owner propose to replace a unit at the end of its useful life?

The primary purpose of component replacement is to facilitate prompt repair in order to return the gas turbine compressor engine to its original design and operating specifications.  FGTC believes that component replacement does not increase the operating life of the gas turbine beyond that of a unit that was “properly maintained” in the field.  It is noted that such replacements may lead to an “indefinite” life for the gas turbine.
2. Will the change keep the unit operating in its present condition or will it allow enhanced operation?  Will the change permit increased capacity, operating rate, utilization, or fuel adaptability?

Replacement of the gas generator component with a functionally equivalent “like-kind” component will allow the compressor engine to continue operating as it was originally designed.  The replacement is not intended to increase the capacity, operating rate, or utilization of the compressor engine.  These units typically operate a significant portion of each calendar year (> 40%) depending entirely on consumer demands for natural gas.  For this reason, gas turbine compressor engines are typically permitted for year round operation (8760 hours per year).  Because compressor engines serve a natural gas pipeline, natural gas is the exclusive fuel and fuel-switching is not an issue.

Frequency:  Is the change performed frequently in a typical unit’s life?

Yes, it is possible that a gas generator replacement will be performed many times over the life of a gas turbine compressor engine.  Again, equipment manufacturers purposely incorporate modular designs into their light industrial, aero-derivative gas turbines to allow for quick component replacements rather than on-site maintenance.  Such designs lead to long-term maintenance contracts that include regularly scheduled replacements.  Although the “changes” may occur relatively frequently, these practices are intended to keep the unit operating as originally designed.
Cost

1. Will the change be costly, both in absolute terms and relative to the cost of replacing the unit?

Replacement of a gas generator is likely the most expensive single component replacement.  However, the true cost of such a replacement is difficult to estimate accurately.  First, replacements are typically performed in accordance with current contractual requirements, which may cover an entire fleet of gas turbines.  So, replacement costs may be spread over a large number of similar units.  Second, when a replacement gas generator is installed, the original gas generator retains some value.  Typically, the “replaced” gas generator is shipped to a regional maintenance facility for repair.  After an overhaul and performance testing, the “replaced” unit returns to a fleet of similar equipment, which will be used as “replacement” components.  As summarized in the following table, FGTC provided the following information as an estimate of the component costs for a typical light industrial gas turbine.
Table 2.  Estimated Component Costs for a New Light Industrial Gas Turbine (Solar Mars 110S)
	Gas Generator ……………………………………………………………………...…….……….……  $2,400,000
(Air Intake Assembly, Combustion Assembly, Compressor Assembly and Gas

Producer Turbine Assembly)

	Power Turbine …..………………………………………………....………………………..……………  $600,000
(Power Turbine Rotor Assembly, Turbine Exhaust Diffuser, Control System and
Inlet Filter and Silencer)

	Ancillary Components …..…...…………………………………………………………………………  $3,000,000
(Exhaust Collector and Silencer, Control and Electrical System, Starter Assembly,
Accessory Drive, Fuel Control System, Lube Oil Coolers, and Lube Oil Skid)

	Miscellaneous Costs …………………………..……………………………………....……...………...  $3,000,000
Engineering and Design, Construction Management, Foundations and Supports
and Installation)

	Total Capital Cost …………………..……….…………………….....……………..……….………….  $9,000,000


The capital costs of the gas generator plus power turbine ($3 million) represent approximately 33% of the total capital cost of a new gas turbine ($9 million).  The estimated “replacement cost” for a gas generator plus power turbine from the replacement pool is approximately $300,000.  This represents only 10% of the estimated costs for brand new components and less than 5% of the total estimated cost of a new gas turbine compressor engine.

2. Is a significant amount of the cost of the change included in the source’s capital expenses, or will the change be paid for out of the operating budget?  Are the costs reasonably reflective of the costs originally projected during the unit’s design phase as necessary to maintain day-to-day operation?

Any costs related to component replacements that are covered under the original warranty would be charged to the operating budget.  Any components sent off site for repair and returned to the original site are charged to the operating budget.  Any replacement costs incurred for the newest Nuovo-Pignone gas turbines (15,700 bhp) are charged to the operating budget.  Replacement costs for out-of-warranty units are charged to the capital budget.  As previously discussed, these replacement costs are well known in the design phase and planned for accordingly.
How do other states handle component replacements?

The pipeline originates in Texas and passes through portions of Louisiana, Mississippi, Alabama, and Florida.  Alabama considers like-kind component replacements to be “routine”, as do several other states that have natural gas pipelines including Georgia, Minnesota, Montana, North Dakota, and South Dakota.  Louisiana requires a “minor modification”, which involves a $140 permit fee and a 4-page application.  A public notice is not required and permit modifications are typically issued within 5-6 days of submittal.  For units with NOx emissions less than 25 TPY, Texas allows the exchange of gas turbines under a “Permit by Rule” with no notice requirements.  It appears that all of the pipeline compressor engines in Texas are in this category.

Conclusion

The primary purpose of a “like-kind” gas generator component replacement is to facilitate prompt repair in order to return the gas turbine compressor engine to its original design and operating specifications.  Manufacturers purposely incorporate a modular design into light industrial gas turbines (< 16,000 bhp) to simplify component replacements and allow the gas turbine compressor engine to quickly return to service.  After review of the available information, the Bureau of Air Regulation concludes that replacement of the gas generator component of gas turbine compressor Engine 1806 is a routine maintenance practice for the natural gas pipeline industry.
Rule 62-210.300(1)(a), F.A.C. states that, “Unless exempt from permitting pursuant to Rule 62-210.300(3)(a) or (b), F.A.C., or Rule 62-4.040, F.A.C., an air construction permit shall be obtained by the owner or operator of any proposed new or modified facility or emissions unit prior to the beginning of construction or modification, in accordance with all applicable provisions of this chapter, Chapter 62-212, F.A.C., and Chapter 62-4, F.A.C.”  Rule 62-210.200(169), F.A.C. defines a modification as, “Any physical change in, change in the method of operation of, or addition to a facility which would result in an increase in the actual emissions of any air pollutant subject to regulation under the Act, including any not previously emitted, from any emissions unit or facility.”  However, it also states that, “A physical change or change in the method of operation shall not include … routine maintenance, repair, or replacement of component parts of an emissions unit …”
By definition, it is not a modification to perform routine repairs, replacements, and maintenance on permitted units.  Therefore, replacement of the gas generator does not require a new air construction permit or a modification to the initial air construction permit.  Because the gas generator is the largest component having the greatest impact on emissions, the conclusion would be the same for smaller individual components.  This would also be true for comparable replacements on other gas turbines serving as compressor engines at this station and having similar functions, characteristics, and sizes (< 16,000 bhp).  The Bureau of Air Regulation’s conclusion is specific to light industrial aero-derivative gas turbine compressor engines and shall not be used for any other sizes of gas turbines, uses of gas turbines, other types of emissions units or for any other industries.
Rule 62-4.160(2) and (6), F.A.C. requires an owner to provide information regarding changes made to permitted equipment.  For cases related to repair, Rule 62-4.130, F.A.C. requires this notification to be made promptly once the equipment has failed, or is identified as subject to failure, and is scheduled for replacement.  Rule 62-4.160(15), F.A.C. requires a permittee to provide information that shows compliance with the terms of its permit.  Rule 62-297.310(7)(b), F.A.C. gives the Department the authority to require tests following maintenance to show that the repaired unit remains in compliance with all established emission limits.  Such tests will also verify that there are no deviations from the permit conditions or emission limits as a result of the replacement.  Based on these regulations, the following process is recommended to clarify notification and testing requirements for gas generator 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.
1. 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 rate or power output) of the gas turbine.  Replacement components that affect emissions shall be designed to achieve, and shall achieve, the emissions standards specified in all valid air permits or better.  After a component replacement, the gas turbine remains subject to the standards of all valid air permits.  [Rule 62-210.200(169), F.A.C.]

2. For gas generator replacements, the permittee shall notify the Compliance Authority within seven days of beginning such work.  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 this 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.]

3. After investigation and for good cause, the Department may require special compliance tests pursuant to Rule 62-297.310(7)(b), F.A.C.”
The above provisions ensure that the replacements are “like-kind”, that the repaired emissions unit complies with the emissions standards, and that the appropriate Compliance Authorities are kept informed.
Does this impact NSPS Subpart GG requirements?

This gas turbine compressor engine is currently subject to NSPS Subpart GG, which regulates emissions of nitrogen oxides and sulfur dioxide from stationary gas turbines.  However, this unit is permitted at much lower levels and readily complies with the NSPS requirements.  In fact, FGTC has few (if any) pre-NSPS units in operation along their natural gas pipeline.  Even so, the replacement gas generator component is intended to return the unit to original design and operating specifications and will not increase the unit capacity.  Consequently, there will be no increase in hourly emissions that could trigger new Subpart GG requirements.  In addition, available information suggests that the cost of replacing the entire gas generator/power turbine set is much less than the 50% replacement cost criteria that would trigger “reconstruction” under the NSPS requirements.  Therefore, such replacements do not affect the applicability for, or compliance with, the NSPS Subpart GG requirements.

Does this impact NESHAP Subpart YYYY requirements?

About half of FGTC’s existing compressor stations are major sources of hazardous air pollutants.  According to the recently promulgated NESHAP, new gas turbines constructed after January 14, 2003 at these major facilities are subject to the Subpart YYYY requirements.  Several existing gas turbines constructed before January 14, 2003 at these major facilities are considered “affected sources”, but are not subject to any specific requirements.  Such existing units could become subject to the same requirements for new units if “reconstructed”.  However, Subpart YYYY also uses the 50% replacement cost criteria to define “reconstruction”.  Again, it is unlikely that any routine component replacements would trigger “reconstruction”.  Therefore, such replacements do not affect the applicability for, or compliance with, the NESHAP Subpart YYYY requirements.
Does this impact PSD applicability?

About half of FGTC’s existing compressor stations are PSD-major facilities.  PSD preconstruction review could possibly apply to existing units undergoing a modification.  However, replacement of the gas generator component of a light industrial gas turbine compressor engine is considered a routine maintenance practice for the gas pipeline industry.  By definition, it is not a modification to perform routine repairs, replacements, and maintenance on permitted units.  Therefore, such replacement activities are not subject to PSD review.
Other Considerations
Over the lasts several years, the Department has issued many permits authorizing the construction and operation of new large frame (~ 40 to 170 MW) gas turbines at electrical generating plants.  The Department does not believe that replacing the gas generator component for these large frame units is routine maintenance.  However, the determination of Best Available Control Technology for many of the large frame gas turbine projects relied on clean burning natural gas as the primary fuel to achieve the lowest levels of emissions.  The backup fuel for these units is distillate oil, which results in far more pollution.  Therefore, quick component replacements for FGTC’s small compressor engines will help ensure that a reliable supply of natural gas is available for use at large power plants.
5.
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 specific conditions of the draft permit.  Jeff Koerner 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.
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Figure 2.  Gas Turbine Compressor Engine and Components





Figure 1.  Existing Natural Gas Pipeline System








