TECHNICAL EVALUATION

&

PRELIMINARY DETERMINATION

PROJECT

Project No. 0850001-011-AC

Air Permit No. PSD-FL-286A

(Modification of Original Air Permit No. PSD-FL-286)

FPL Martin Plant, Simple Cycle Units 8A and 8B

Emissions Units 11 and 12

COUNTY

Martin County

APPLICANT

Florida Power and Light Company

FPL Martin Power Plant

ARMS Facility ID No. 0850001

PERMITTING

AUTHORITY

Florida Department of Environmental Protection

Division of Air Resources Management

Bureau of Air Regulation

New Source Review Section

[image: image1.png]



January 23, 2003

{Filename:  286A TEPD.doc}

1.  General Project INFORMATION

Applicant Name and Address

Florida Power and Light Company – Martin Plant

P.O. Box 176

Indiantown, FL  34956-0176

Authorized Representative:
Ms. Carine Bullock, Production Manager

Processing Schedule

12/20/02
Received application to modify the condition regarding excess emissions.

Facility Description and Location

Existing simple cycle gas turbine Units 8A and 8B are installed at the existing FPL Martin Power Plant located in the western part of unincorporated Martin County approximately seven miles north of Indiantown on State Road 710.  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).

Standard Industrial Classification Code (SIC)

SIC No. 4911 – Electrical Services

Regulatory Categories

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

Title IV:  The existing facility has operates 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, F.A.C.

PSD:  The existing facility is a PSD-major source of air pollution in accordance with Rule 62-212.400, F.A.C.

NSPS:  The existing facility operates units subject to the New Source Performance Standards of 40 CFR 60.

Project Description

The applicant requests clarification and revision of Specific Condition No. 18(d):

From:

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

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

To:

18.
Excess Emissions Allowed:  For each combustion turbine, excess NOx and visible emissions during startup, shutdown, and documented malfunction shall be allowed, providing:

(d)
Excess emissions resulting from startup, shutdown, or documented malfunctions shall not exceed two hours in any 24-hour period except for excess emissions resulting from oil-to-gas fuel switching which shall not exceed 1 hour in any 24-hour period.

(e)
For excess NOx emissions due to malfunction, the permittee shall notify the Compliance Authority within one (1) working day of:  the nature, extent, and duration of the excess emissions; the cause of the excess emissions; and the actions taken to correct the problem.  In addition, the Department may request a written summary report of the incident.

{Renumber (e) as (f).}

The requested change more closely reflects the language in Rule 62-210.700, F.A.C. (Excess Emissions).  In addition, it recognizes that a fuel switch from oil-to-gas can cause a brief period of elevated emissions.

2.  Department’s Review

Units 8A and 8B employ General Electric’s latest dry low-NOx (DLN) combustion system for the Frame 7FA gas turbines, which provides lean premixed combustion of natural gas to reduce nitrogen oxide (NOx) emissions.  DLN combustion combined with the SpeedtronicTM automated gas turbine control system works to provide quick, automated startups and shutdowns that typically result in minimal amounts and durations of excess emissions.  While bringing the unit up to operating load during a simple cycle startup, the DLN system progresses through a series of air and fuel staging in the combustors to eventually achieve full lean premixed combustion.  Operation in this mode lowers peak flame temperatures, which reduces NOx emissions.  It also provides a more homogeneous temperature profile throughout flame front, which minimizes “hot” and “cold” spots and allows simultaneous reductions in emissions of carbon monoxide (CO), volatile organic compounds (VOC), and organic hazardous air pollutants such as formaldehyde.

A typical startup to simple cycle operation for these units lasts approximately 15 to 20 minutes.  By this time, the gas turbine has achieved full lean premixed combustion and is at 40% to 50% of base load operation.  As peaking units, the gas turbine would continue to ramp up to full load.  Based on actual CEMS data for similar units (Mulkey, 2003), it is estimated that NOx emissions during the first full hour of operation would be approximately 70 to 80 pounds per hour.  This compares to approximately 60 pounds per hour for the unit during normal operation at full load.

Units 8A and 8B are permitted to fire natural gas or a restricted amount of very low sulfur distillate oil (< 500 hours per year).  When firing distillate oil, the units rely on more conventional diffusion flame combustors and must employ a water injection system to quench the peak flame temperature and reduce NOx emissions.  The NOx emissions at base load operation for distillate oil firing approach more than 300 pounds per hour.  Occasionally, it may be necessary to switch fuels while the units are in operation.  A gas-to-oil fuel switch involves a brief period to ramp down the load, begin oil firing, reduce gas firing, and initiate the water injection system on-line.  This process only takes about ten minutes and should not result in excess emissions.  An oil-to-gas fuel switch involves a period to ramp down the load, begin gas firing within the DLN combustion sequence, reduce oil firing, and shut off the water injection system.  This process takes about 15 to 20 minutes and can result in excess emissions.  However, once the unit is firing natural gas, the NOx emissions are reduced by 80% over oil firing.

Excess emissions from utility gas turbines focus on NOx emissions for a variety of reasons.  NOx is identified as the primary pollutant of concern, is regulated by a New Source Performance Standard (Subpart GG), and has proven to be difficult to control.  However, the main reason for this focus is that the large utility units have Continuous Emissions Monitoring Systems (CEMS) for recording NOx emissions due to the federal Acid Rain Program and PSD preconstruction review.  Although emissions of carbon monoxide, particulate matter, and volatile organic compounds may increase during startups and shutdowns, the compliance status for these pollutants is unknown during these periods.

The Department believes the applicant’s requests are reasonable and will not result in any emissions increases.  However, the original requirement to continuously record NOx emissions during all periods of startups, shutdowns, and malfunctions will be retained.  Fuel switching will also be added to this list.  For clarity, the condition regarding fuel switching will be added as a separate sentence.  The revised condition will be:

18.
Excess Emissions Allowed:  For each combustion turbine, excess NOx and visible emissions during startup, shutdown, and documented malfunction shall be allowed, providing:

(d)
Excess emissions resulting from startup, shutdown, or documented malfunctions shall not exceed two hours in any 24-hour period.  Excess emissions resulting from oil-to-gas fuel switching shall not exceed 1 hour in any 24-hour period.

(e)
The NOx CEMS shall monitor and record NOx emissions during all periods of operation including startup, shutdown, malfunction, and fuel switching.  For excess NOx emissions due to malfunction, the permittee shall notify the Compliance Authority within one (1) working day of:  the nature, extent, and duration of the excess emissions; the cause of the excess emissions; and the actions taken to correct the problem.  In addition, the Department may request a written summary report of the incident.

{Renumber (e) as (f).}

3.  Preliminary Determination

A file review shows that the original PSD permit expired on January 1, 2003.  In accordance with Guidance Memorandum No. DARM-PER-20, it will be necessary to issue a new air construction permit that incorporates all of the previous permit conditions except for the specific revisions requested.  It was also necessary to extend the expiration date to provide a valid permit to modify and allow sufficient time to complete the application for a concurrent Title V permit revision.

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.  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.

