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Department of
Environmental Protection

Division of Air Resources Management

APPLICATION FOR AIR PERMIT - TITLE V SOURCE
See Instructions for Form No. 62-210.900(1)

I. APPLICATION INFORMATION

Identification of Facility

1. Facility Owner/Company Name:
Florida Power and Light Company
2. Site Name:
Sanford Plant
3. Facility Identification Number: 1270009 | ] Unknown

4. Facility Location: _
Street Address or Other Locator: 950 South Highway 17-92

City: DeBary County: Volusia Zip Code: 32713
5. Relocatable Facility? 6. Existing Permitted Facility?
[ ] Yes [X] No [X]Yes [ ] No

Application Contact

1. Name and Title of Application Contact:

Mary Archer, Principal Environmental Specialist
2. Application Contact Mailing Address:
Organization/Firm:  FPL Environmental Services Dept. [JES/JB]

Street Address: 700 Universe Blvd.
City:  Juno Beach State: FL Zip Code: 33408

3. Application Contact Telephone Numbers:
Telephone: (561 ) 691-7057 Fax: (561 ) 691-7070 or 691-7049

Application Processing Information (DEP Use)

1. Date of Receipt of Application:

2. Permit Number:

3. PSD Number (if applicable):

4. Siting Number (if applicable):

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA Dapp
Effective: 2/11/99 1 6/5/03



Purpose of Application

Air Operation Permit Application

This Application for Air Permit is submitted to obtain: (Check one)

[ ] Initial Title V air operation permit for an existing facility which is classified as a Title V
source.

[ ] Initial Title V air operation permit for a facility which, upon start up of one or more newly
constructed or modified emissions units addressed in this application, would become.
classified as a Title V source.

Current construction permit number:

[ X ] Title V air operation permit revision to address one or more newly constructed or modified
emissions units addressed in this application,

Current construction permit number: 1270009-004-AC

Operation permit number to be revised: _ 1270009-007-AV

[ ] Title V air operation permit revision or administrative correction to address one or more
proposed new or modified emissions units and to be processed concurrently with the air
construction permit application. (Also check Air Construction Permit Application below.)

Operation permit number to be revised/corrected:

[ ] Title V air operation permit revision for reasons other than construction or modification of
an emissions unit. Give reason for the revision, ¢.g., to comply with a new applicable
requirement or to request approval of an "Early Reductions" proposal.

Operation permit number to be revised:

Reason for revision:

Air Construction Permit Application

This Application for Air Permit is submitted to obtain: (Check one)
[ ] Air construction permit to construct or modify one or more emissions units.

[ ] Air construction permit to make federally enforceable an assumed restriction on the
potential emissions of one or more existing, permitted emissions units.

[ ] Air construction permit for one or more existing, but unpermitted, emissions units.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
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Owner/Authorized Representative or Responsible Official

1. Name and Title of Owner/Authorized Representative or Responsible Official:
Roxane Kennedy, Plant General Manager

2. Owner/Authorized Representative or Responsible Official Mailing Address:
Organization/Firm: FPL Sanford Plant

Street Address: 950 South Highway 17-92

City: DeBary State: FL Zip Code: 32713
3. Owner/Authorized Representative or Responsible Official Telephone Numbers:
Telephone: (386 ) §75-5211 Fax: (386 ) 575-5233

4. Owner/Authorized Representative or Responsible Official Statement:

I, the undersigned, am the owner or authorized representative*(check here [ ], if so) or
the responsible official (check here [ X ], if so) of the Title V source addressed in this
application, whichever is applicable. I hereby certify, based on information and belief
Jormed after reasonable inquiry, that the statements made in this application are true,
accurate and complete and that, to the best of my knowledge, any estimates of emissions
reported in this application are based upon reasonable techniques for calculating
emissions. The air pollutant emissions units and air pollution control equipment described
in this application will be operated and maintained so as to comply with all applicable
standards for control of air pollutant emissions found in the statutes of the State of Florida
and rules of the Department of Environmental Protection and revisions thereof. |
understand that a permit, if granted by the Department, cannot be transferred without
authorization from the Department, and I will promptly notify the Department upon sule or

legal trwmw emissions unit.
b oo
L ™ \b 71

Date

Signature

* Attach letter of authorization if not currently on file.

Professional Engineer Certification

1. Professional Engineer Name: Kennard F, Kosky
Registration Number: 14966

2. Professional Engineer Mailing Address:
Organization/Firm: Golder Associates inc.*

Street Address: 6241 NW 23rd Street, Suite 500

City: Gainesville State: FL Zip Code: 32653-1500
3. Professional Engineer Telephone Numbers:
Telephone: (1352 ) 336 - 5600 Fax: (352 ) 336 - 6603

*Cert. of Authorization # 00001670

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.2/TV-REV
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4. Professional Engineer Statement:
I, the undersigned, hereby certify, except as particularly noted herein®, that:

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant
emissions unit(s) and the air pollution control equipment described in this Application for
Air Permit, when properly operated and maintained, will comply with all applicable
standards for control of air pollutant emissions found in the Florida Statutes and rules of
the Department of Environmental Protection; and

(2) To the best of my knowledge, any emission estimates reported or relied on in this
application are true, accurate, and complete and are either based upon reasonable
techniques available for calculating emissions or, for emission estimates of hazardous air
pollutants not regulated for an emissions unit addressed in this application, based solely
upon the materials, information and calculations submitted with this application.

If the purpose of this application is to obtain a Title V source air operation permit (check
here [ X ], if so), I further certify that each emissions unit described in this Application for
Air Permit, when properly operated and maintained, will comply with the applicable
requirements identified in this application to which the unit is subject, except those
emissions units for which a compliance schedule is submitted with this application.

If the purpose of this application is to obtain an air construction permit for one or more
proposed new or modified emissions units (check here [ ], if s0), I further certify that the
engineering features of each such emissions unit described in this application have been
designed or examined by me or individuals under my direct supervision and found to be in
conformity with sound engineering principles applicable to the control of emissions of the
air pollutants characterized in this application.

If the purpose of this application Is to obtain an initial air operation permit or operation
permit revision for one or more newly constructed or modified emissions units (check here
[ 1. ifso), I further certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial
accordance with the information given in the corresponding application for air
construction permit and with all provisions contained in such permit.

I VA o oo

ngnature Date

(seal) / / 2

* Attach any exception to certification statement.

_— -
+
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Scope of Application

Emissions Unit ID | Description of Emissions Unit Permit Processing
Type Fee

Combined Cycle Combustion Turbine
005 Generator 4A CT with Heat Recovery Steam NA
Generator

Combinead Cycle Combustion Turbine
006 Generator 4B CT with Heat Recovery Steam NA
Generator

Combined Cycle Combustion Turbine
007 Generator 4C CT with Heat Recovery Steam NA
Generator

Combined Cycle Combustion Turbine
008 Generator 4D CT with Heat Recovery Steam " NA
Generator

014 Wet Surface Air Cooler - Unit 4 NA

Application Processing Fee

Check one:{ ] Attached - Amount: $: [ X ] Not Applicable
DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
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Construction/Modification Information

1. Description of Proposed Project or Alterations:

2. Projected or Actual Date of Commencement of Construction:

3. Projected Date of Completion of Construction:

Application Comment

Description of overall project:

The steam generating units (Units 4&5) that previously burned residual fuel oil {(including
provisions for used oil) have been replaced with 8 advanced CTs burning natural gas. The plant
configuration wilt be a combined cycle configuration to include the 8 CTs, and 8 heat recovery
steam generators {(HRSGs) which will provide steam for the existing steam turbines from Units
485. All of the CTs will have an associated fogger as part of the individual units.

The existing steam genarating Unit 4 that previously burned residual fuel il (including
provisions for used oil) has been replaced with 4 advanced combustion turbines burning
natural gas [and eventually fuel cil]. The current plant addition includes 4 CTs, and 4 HRSGs
that provide steam for the existing steam turbine from Unit 4. The Unit 4 boiler has ceased
operation as a steam generating unit.

CTs 4A-4D [plus associated HRSGs] are in operation and provide heat to the Unit 4 steam
turbine.

Additional Comments:
+ Cold start information has been attached to address special considerations for this unit
configuration.

s Unit 4 has ceased operation as a steam generating unit.

s The fuel heaters are electric and have no associated emissions.

» The Acid Rain retired unit information is attached for Unit 4.

* The list of insignificant/unregulated equipment has been updated.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
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II. FACILITY INFORMATION

A. GENERAL FACILITY INFORMATION

Facility Location and Type

1. Facility UTM Coordinates:
Zone: 17 East (kim): 468.3 North (km): 3190.3
2. Facility Latitude/Longitude: :
Latitude (DD/MM/SS): 28/ 50/ 31 Longitude (DD/MM/SS): 81/ 19/ 32
3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code:
0 A 49 4911
7. Facility Comment (limit to 500 characters):
The existing Sanford facility consists of 1 Fossil-Fired Steam Generators (FFSG) and two
combined cycle units. FFSG Unit 3 is fired with No. 6 residual fuel oil, No. 2 fuel oil, and
natural gas. The FFSG associated with Units 4 & 5 have been replaced with 8 advanced
CTs burning natural gas and 8 HRSGs to produce two 4-on-1 combined cycle units.
Combined Cycle Unit 4 has commenced operation.
Facility Contact
1. Name and Title of Facility Contact:
Mr. Randy Hopkins, Environmental Specialist
2. Facility Contact Mailing Address:
Orgamization/Firm: FPL Sanford Plant
Street Address: 950 South Highway 17-92
City: DeBary State: FL Zip Code: 32713
3. Facility Contact Telephone Numbers:
Telephone: (386) 575-5385 Fax: (386 ) 575-5233

DEP Form No. 62-210.900(1) - Form
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Facility Regulatory Classifications
Check all that apply:

[ ] Small Business Stationary Source? [ ] Unknown

. [ X ] Major Source of Pollutants Other than Hazardous Air Pollutants (HAPs)?

[ ] Synthetic Minor Source of Pollutants Other than HAPs?

[ ] Major Source of Hazardous Air Pollutants (HAPs)?

. [ X ] One or More Emissions Units Subject to NSPS?

. [ ] One or More Emission Units Subject to NESHAP?

[ ] Title V Source by EPA Designation?

[
2
3
4
5. [ ] Synthetic Minor Source of HAPs?
6
7
8
9

. Facility Regulatory Classifications Comment (limit to 200 characters):

The new CTs will be subject to NSPS Subpart GG.

List of Applicable Regulations

Facility emissions covered under existing Title V permit, no additional facility applicable
requirements.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA Dapp
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List of Pollutants Emitted

B. FACILITY POLLUTANTS

1. Pollutant | 2. Pollutant | 3. Requested Emissions Cap 4. Basis for | 5. Pollutant
Emitted Classif. Emissions Comment
1b/hour tons/year Cap

DEP Form No. 62-210.900(1) - Form
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C. FACILITY SUPPLEMENTAL INFORMATION

Supplemental Requirements

1. Area Map Showing Facility Location:
[ X ] Attached, Document ID: Figure C-1 [ ] Not Applicable { ]} Waiver Requested

2. Facility Plot Plan:
[ X ] Attached, Document ID: Figure C-2 | ] Not Applicable [ ] Waiver Requested

3. Process Flow Diagram(s):
[ X ] Atstached, Document ID: Figure C-3 [ ] Not Applicable [ ] Waiver Requested

4. Precautions to Prevent Emissions of Unconfined Particulate Matter:
{ X ] Attached, Document ID: PSNFS_4 [ ] Not Applicable [ ] Waiver Requested

5. Fugitive Emissions Identification:
[ X ] Attached, Document [D: PSNFS_5 [ | Not Applicable [ ] Waiver Requested

6. Supplemental Information for Construction Permit Application:
[ ] Attached, Document ID: [ X ] Not Applicable

7. Supplemental Requirements Comment:

The emission units (EUs 005, 006, 007, and 008) associated with Unit 4 are not subject to
CAM (40 CFR Part 64), since the emission units do not have a "control device" as defined in
Section 64.1. Emission Units 005 through 008 have NO, CEMs as required by File No.
0710002-008-AC and 40 CFR part 75 and underlying NO, emissions limits require CEMs.

DEP Form No. 62-210.900{1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
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Additional Supplemental Requirements for Title V Air Operation Permit Applications

8. List of Proposed Insignificant Activities:
[ X ] Attached, Document ID: PSNFS 8 [ ] Not Applicable

9. List of Equipment/Activities Regulated under Title VI:
[ X ] Attached, Document ID: PSNFS 9
[ ] Equipment/Activities On site but Not Required to be Individually Listed
{ ] Not Applicable

10. Alternative Methods of Operation:
[ ] Attached, Document ID: [ X ] Not Applicable

11. Alternative Modes of Operation (Emissions Trading):
[ ] Attached, Document ID: [ X ] Not Applicable

12. Identification of Additional Applicable Requirements:
[ X ] Attached, Document ID: PSNFS_12 [ ] Not Applicable

13. Risk Management Plan Verification:

[ ] Plan previously submitted to Chemical Emergency Preparedness and Prevention
Office (CEPPQ). Verification of submittal attached (Document ID: ) or
previously submitted to DEP (Date and DEP Office: )

f ] Plan to be submitted to CEPPO (Date required: )
[ X ] Not Applicable

14. Compliance Report and Plan:
[ X ] Attached, Document [D: PSNFS_14 [ ] Not Applicable

15. Comphance Certification (Hard-copy Required):
[ X ] Attached, Document ID: PSNFS_15[ | Not Applicable

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
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FIGURE C-1

AREA MAP SHOWING FACILITY LOCATION
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FIGURE C-2

FACILITY PLOT PLAN
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FIGURE C-3

PROCESS FLOW DIAGRAM
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HRSG EXHAUST GASES
STACK 5 1,196,162 acfm at 220°F

35°F TURBINE INLET
TEMPERATURE CONDITIONS: HEAT

RECOVERY |
STEAM

......... o INLET GENERATOR FROM CONDENSOR
"FOGGERS" (HRSG) OR STEAM CYCLE
i

EXPANSION
SECTION

i e T STEAM HEADER

DRY LOW-NO,
COMBUSTOR

ELECTRIC

COMPRESSOR GENERATOR

SECTION

181.7 MW

i 80.6 X 10° Ivhr (GAS)

1,857 X 10° Biwhr, HHV NATURAL GAS
|

\

NOTE: SEE ATTACHMENT B FOR DESIGN INFORMATION AND STACK PARAMETERS.
BASED ON DATA PROVIDED BY GENERAL ELECTRIC CORPORATION.

Figure C-3
SANFORD Simplified Flow Diagram of Units 4A-4D 0
REPOWERING Natural Gas Firing
PROJECT Sanford Repowering Project EPL




ATTACHMENT PSNFS 4

PRECAUTIONS TO PREVENT EMISSIONS OF UNCONFINED PARTICULATE
MATTER
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ATTACHMENT PSNFS 4

PRECAUTIONS TO PREVENT EMISSIONS OF UNCONFINED PARTICULATE MATTER
ASSOCIATED WITH UNIT 4

The facility has negligible amounts of unconfined particulate matter (PM) as a result of the operation of the
facility. Potential examples of PM include:
¢ Fugitive dust from unpaved roads,
¢ Sandblasting abrasive material from plant maintenance activities, and
» Fugitive particulates from the use of bagged chemical products (soda ash; di-, tri- and monosodium
phosphate; and other chemicals as needed).

Several precautions were taken to prevent emissions of PM in the original design of the facility. These
include:

¢ Paving of roads, parking areas and equipment yards; and

e Landscaping and planting of vegetation.

Operational measures are undertaken at the facility, which also minimize particulate emissions, in
accordance with 17-296.310 F.A.C.:

»  The facility uses temporary sandblasting enclosures when necessary to perform sandblasting on fixed
plant equipment.
Maintenance of paved areas as needed.
Regular mowing of grass and care of vegetation.
Limiting access to plant property by unnecessary vehicles.
Bagged chemical products are stored in weather-tight buildings until they are used. Spills of
powdered chemical products are cleaned up as soon as practicable.
e Vehicles are restricted to slow speeds on the plant site.

Golder Associates
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FUGITIVE EMISSIONS IDENTIFICATION
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ATTACHMENT PSNES_5§

FUGITIVE EMISSIONS IDENTIFICATION - UNIT 4

Three pollutants are considered as fugitive emissions at the facility: PM, volatile organic compounds (VOC),
and total hazardous air pollutants (HAPs). The fugitive PM emissions are comprised of fugitive dust from
unpaved roads, sandblasting, the use of bagged chemical products, and are addressed in the previous
attachment (Attachment PSNFS_4). The fugitive VOC emissions are comprised of several sources at the
facility site, including breathing and working losses for fuel storage tanks, painting, aerosol can usage,
solvent use, etc.

It should be noted that many fugitive emissions at the facility can be classified as insignificant activities
(below relevant reporting thresholds), and are therefore not included here. The following examples are
relevant to this facility:

¢ Fugitive VOC Emissions from Unit 4, and

* Fugitive HAPs emissions from activities associated with Unit 4.

Golder Associates



ATTACHMENT PSNFS_8

LIST OF PROPOSED INSIGNIFICANT ACTIVITIES




6/5/03 1 (237560/4/4.4/4 4.1 Sanford Unit 4/PSNFS_8

ATTACHMENT PSNFS_8

SANFORD UNIT 4 LIST OF UNREGULATED AND INSIGNIFICANT ACTIVITIES

Following are several pages of unregulated and insignificant activities associated with Unit 4. The
insignificant activities identified in this application are provided for information only and are identified as
examples of, but not limited to, the insignificant activities identified by the Division of Air Resources
Management. It is understood that such activities do not have to be included with the Title V Application.
The insignificant activities identified herein are consistent, in terms of amounts of emissions and types, with
those activities listed in DARM's previous guidance.

Pursuant to Rule 62-210.300(3)(b)1., notice is herein provided that the emissions units listed below are not
subject to a permit issued by the Department of Environmental Protection and are exempt from permitting
until a final determination is made under the Title V permitting requirements (Rule 62-213 F.A.C.). These
units would not have triggered review under Rules 62-212.400 or 62-212.500 or any new source
performance standard listed in Rule 62-204.800 F.A.C.

Golder Associates
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COMBINED CYCLE UNIT 4 ANCILLARY BUILDINGS/AREAS

Miscellaneous Buildings H.V.A.C.

Control Building: Offices, Kitchen, Toilets
Service Building: Offices, Kitchen, Toilets

Switchyard Building
Collector Yard Building
C.E.M. Buildings (4)
Laboratory

Maintenance Building
Maintenance Lunchroom
Stores Building

Sanitary Vents/Stacks
Control Building
Service Building
Maintenance Building
Laboratory

Stores Building
Port-a-Johns

Miscellaneous Buildings Vent/Exhaust
Systems

Service Building

Lab Building

R.O. Building

Diesel Gen. Bldg

Switchyard Control Bldg

Collector Yard Building

Paint & Lube Qil Storage Bldg

Warehouses

Maintenance Building

Administration Building

Waste Accumulation and Product Building

Misceilaneous Maintenance Facilities
Air Compressors
Sandblasting Units

Non-Halogenated Solvent Cleaning Operations

Lawn Maintenance Engine Emissions,
Fertilizers

Cleaning, Painting, Welding, Coating Hand

Held Tools & Equipment
Products Storage in Sealed Containers

Gas Bottle Storage
Nitrogen, Hydrogen, C02 Cylinders, Cryogenic
H2 Storage tank Vent

Unpaved Roads
Fugitive Dust

Sumps
Oily Wastewater Separators

Fuel Qil, Light
Tanker Unloading Dock Area Fugitive

Emissions

Waste Accumulation & Product Storage Area
Sealed Drums & Containers
Storage Area Asbestos Equipment

Application of Fungicide; Herbicide & Pesticide

Vacuum Cleaning, Solvent Storage, Office
Supplies/Equipment

Miscellaneous Gasoline & Diesel Engine
Portable Tools & Equipment

C.E.M. Building Testing Equipment

Golder Associates
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COMBINED CYCLE UNIT 4
COMBUSTION TURBINES
CT4A through 4D
Fuel Gas Safety
Fuel Gas Coalescing Filter Vent
Fuel Gas Coalescing Filter Drain Tank
Fuel Gas Tube & Shell Heater Safety
Fuel Gas Tube & Shell Heater Gas Side Drain
Fuel Gas Tube & Shell Heater Gas Side Vent
Fuel Gas Tube & Shell Water Side Safety
Fuel Gas Tube & Shell Water Side Vent
Fuel Gas CT Controt Gas Vent
Gas Line Drains
Gas Line Vents
CO2 Fire Suppression system Drain
CO2 Fire Suppression systern Vent
CO2 Fire Suppression system discharge points
in the CT Building
Water Wash Skid Drain
Water Wash Collection Tank
Water Wash Casing drain
PEECC Building HVAC Drain
PEECC Building Floor Drain
Auxiliary Cabinet Explosion diaphragms
Auxiliary Cabinet water Drains
Auxiliary Cabinet Oil Drains
Inlet Duct Drain
GEC Building HVAC
GEC Building Floor Drain

COMBINED CYCLE UNIT 4 HEAT

RECOVERY STEAM GENERATORS
Primarily Steam and Water Vents/Drains
HRSG 4A through 4D:
High Pressure Drum Safety
High Pressure Drum Vent
High Pressure Drum Drain
High Pressure Intermittent Blowdown
High Pressure Drum Instrumentation Drains
Main Steam Safety
Main Steam Vents
Main Steam Drains
High Pressure Feedwater Drain
High Pressure Economizer Drain
High Pressure Evaporator Drain
Intermediate Pressure Drum Safety
Intermediate Pressure Drum Vent
Intermediate Pressure Drum Drain
Intermediate Pressure Intermittent Blowdown
Intermediate Pressure Instrumentation Drains
Intermediate Pressure Steam Safety
Intermediate Pressure Steam Drain
Intermediate Pressure Steam Vent
Intermediate Pressure Feedwater Drain
Intermediate Pressure Economizer Drain
Intermediate Pressure Evaporator Drain
Cold Reheat Header Safety
Cold Reheat Header Drain
Hot Reheat Header Safety
Hot Reheat Header Vent
Hot Reheat Header Drain
Fuel Gas Feedwater return Drain
Low Pressure Drum Safety
Low Pressure Drum Vent

. Low Pressure Drum Drain

[.ow Pressure Drum Intermittent Blowdown
Low Pressure Instrumentation Drains

Low Pressure Steam Safety

Low Pressure Steam Vent

Low Pressure Steam Drain

Low Pressure Feedwater Drain

Low Pressure Economizer Drain

Low Pressure Evaporator Drain

High Pressure Feedpump Drain

Process Instrumentation Drains

Golder Associates
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COMBINED CYCLE UNIT 4

COMMON PIPING AREA
Primarily Steam and Feedwater Vent/Drains
Main Steam Lines Drains to Drains Tank
Hot Reheat Lines Drains to Drains Tank
Cold Reheat Lines Drains to Drains Tank
Turbine Area Drains Tank Vent
Main Steam Lines Drains to Drains Header
Hot Reheat Lines Drains to Drains Header
Cold Reheat Lines Drains to Drains Header
Low Pressure Lines Drains to Drains Header
HRSG A Drains Header Vent
HRSG A Blowdown Drains Tank Vent
HRSG B Drains Header Vent
HRSG B Blowdown Drains Tank Vent
HRSG C Drains Header Vent
HRSG C Blowdown Drains Tank Vent
HRSG D Drains Header Vent
HRSG D Blowdown Drains Tank Vent
HRSG Blowdown Sump Vent
HRSG Blowdown Sump Drain

COMBINED CYCLE UNIT 4
COMMON FEEDWATER SYSTEM
Primarily Steam and Water Vents/Drains
Condensate Storage Tank Drain
Condensate Storage Tank Vent
Demineralized Water Tank Vent
Demineralized Water Tank Drain
Demineralized Water Supply Pump A Drain
Demineralized Water Supply Pump B Drain
Demineralized Water Supply Pump Vent
Cycle Makeup Tank Vent
Cycle Makeup Tank Drain
Cycle Makeup Feedpump A Drain
Cycle Makeup Feedpump B Drain
Cycle Makeup Line Vents & Drains
Condenser 5 Reject Line Drain
“B” Water Storage Tank Vent NOTE: This is
the old “B” fuel oil storage tank converted

“B” Water Storage Tank Drain NOTE: This is
the old “B™ fuel oil storage tank converted

COMBINED CYCLE UNIT 4
STEAM TURBINE AREAS
Primarily Stcam and Water Vents/Drains

STEAM TURBINE 4

Condenser Drain

Water Box Inlet Drain A

Water Box Inlet Drain B

Water Box Outlet Drain A

Water Box Outlet Drain B

Exhaust Hood Rupture Diaphragm A
Exhaust Hood Rupture Diaphragm B
Gland Steamn Condenser Drain
Gland Steam Condenser Vent

Steam Jet Air Ejector Vent

Steam Jet Air Ejector Drain
Condenser Vacuum Hogger Vent
Condenser Vacuum Hogger Drain
Circulating Water Pump A Vent
Circulating Water Pump B Vent

Golder Associates
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LIST OF EQUIPMENT/ACTIVITIES REGULATED UNDER TITLE VI
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ATTACHMENT PSNFS_9

EQUIPMENT/ACTIVITIES REGULATED UNDER TITLE VI

The Sanford facility currently has no equipment containing more than 50 pounds of CFCs. There are
several air conditioning and refrigeration units on the plant site, but these contain less than the threshold
quantity of CFCs.

Golder Associates
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IDENTIFICATION OF ADDITIONAL APPLICABLE REQUIREMENTS
SANFORD REPOWERING PROJECT CONSTRUCTION PERMIT

>



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL PROTECTION
NOTICE QF PERMIT

In the Matter of an
Application for Permit by:

Ms. Roxane Kennedy, Plant General Manager DEP File No. 1270009-004-AC

FPL Sanford Plant PSD-FL-270

950 South Highway 17-92 2200 MW Gas Repowering Project

DeBary, Florida 32713 Volusia County
/

Enclosed is the Final Permit Number 1270009-004AC (o construct/ install eight {(8) combined cycle units and auxiliary
equipment to replace two (2) residual oit and gas-fired stcam generators at the Sanford Plant near DeBary, Volusia County.
The permit also establishes facility-wide emission caps. This permit is issucd pursuant to Chapter 403, Florida Statutes.

Any paity to this order (permit) has the right to seek judicial review of the permit pursuant to Section 120.68, F.S., by
the filing of a Notice of Appeal pursuant to Rule 9.1 10, Florida Rules of Appellate Procedure, with the Clerk of the
Department in the Legal Office; and by {iling a copy of the Notice of Appeal accompanied by the applicable filing fees
with the appropriate District Court of Appeal. The Notice of Appeal must be filed within 30 (thirty) days from the date this
Notice is filed with the Clerk of the Departrment.

Executed in Tallahassee, Florida.

C.H. Fancy, P.E., Chief
Bureau of Air Regulation .

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby centifies that this NOTICE OF FINAL PERMIT (including
the FINAL permit) was sent by cenified matl (*) and copies were mailed by U.5. Mail before the close of business on
-4 - to the person(s) listed:

Roxane Kennedy, FPL*

Richard Piper, FPL

Len Kozlov, DEP CD

Gregg Worley, EPA

Johnr Bunyak, NPS

Ken Kosky, P.C., Golder Associates
Peter Cunningham, Esq., HGSS

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED, on this date,
pursuant to §120.52, Florida Statutes, with the designated
Deparunent Clerk, receipt of which is hereby acknowledged.

%;ﬂ(} %/ G-114-99

(Clerk) (Date)




FINAL DETERMINATION
Florida Power & Light Company

Sanford Power Plant
2,200 MW Repowering P'roject

The Department distributed a public notice package on July 30, 1999 for the project to construct/install
eight combined cycle units to replace two (2) residual oil-fired steam boiler generating units at the
Florida Power & Light (FPL) Sanford Plant near De Bary, Volusia County. The Public Notice of Inteat
to Issue was published in the News Journal on August 5, 1999.

No comments were received by the Department from the public, EPA or any other government agency.
Comments were received from FPL by letter and electronic correspondence dated August 17,

FPL commeated on the draft permit and on the Technical Evaluation and Preliminary Determination
(TEPD). FPL’s comments are keyed to the TEPD and draft permit specific conditions contained therein,
The Department’s responses are included following cach comment.

Placard Pag2.:

FPL suggests the following changes in the placard page:  “Permit to install eight (8) combined cyele
units to replace two (2) residual oil-fired and gas-fired steam boiler generating units. Faci corhinegd
cyele unit s a 170 megawatt General Llectric MS7241FA gas-fired conbustion turbtne-generitor with
an unfired heat recovery steam generator (HRSG) that will raise—sufficionti-stoam capture sufficient
waste heat (o produ(;() another 80 MW via the existing steam-driven electrical generators.” ¢ Chonga the
last sentence 10. “The project also includes a helper cooling tower for once-thr ough cooling pencl water
and small heaters with a individual 10-foot stacks 1o heat the natural gas prior (o use duri ing simple-
cycle operation and cold start-ups.

The Department agrees with FPL suggestions and made the changes accordingly.

Facility Description.

FPL suggests the following changes: “This permitting action (approximately 2,200MW Repowering
Project) is to install eight (8) combined cycle units 1o replace two (2) residual oil -fired and gas-fired
steant generating boiler units; existing steam turbines will remain. Each combined cycle wnit is a 170
megawatt General Electric MS724{FA gus-fired combustion turbine-generator with an unfired heat
recovery steam generator (HRSG) that will capture raise sufficient steam waste lieat (0 produce another
80 MW via the existing steam-driven electrical generators. The project also inciudes a lelper cooling
tower for once-through cooling pond water and small heaters with individual 10-foot stacks to heat the
natural gas prior (o use during simple cycle operation cid cold start-ups.

This Project is exempt from the requirements of Rule 62-212.400, F.A C, Prevention of Significant
Deterioration (PSD) as discussed stated in the Technical Evaluation and Pr eliminary Deterntination
dated July 30, 1999, for all pollutants except Volatile Organic Compounds (VOC's). "

The Department agrees with FPL suggestions and made the changes accordingly.



Final Determination

FPL Sanford Plant

2200 MW Repowering Project
Page 2 of 5

Specific Condition 9 Turbine Capacity; Page 7 of 14:

FPL reguests the following changes: The maximum design heat input rates for natural gas firing, based
on the lower heating value (LHV) of the fuel to ecach combustion turbine at compressor inlet conditions
of 39°F, 60% relative humidity, [00% load, and 14.7 psia is shati-net-exceed 1:600 1,760 million Btu per
hour (MMBtuwhr). The maxinwemn design heat input Jor oil firing iv 4820 2002 MMBt/he (LHV, 60%
relative humidity, 100% load, 59°F compressor inlet and 14.7 psia). This rcvernnens design heat input
rate will vary depending upon turbine inlet conditions and the combustion turbine characteristics.
Manufacturer's curves corrected for site conditions or equations for correction to other compressor inlet
conditions shall be provided to the Department of Environmental Protection (DEP) within 45 days of
completing the initial compliance testing {Design, Rule 62-210.200, F.A.C. (Definitions — Potential
Emissions}].

The Department made these changes as indicated but using the hicat inputs based on the manufacturer

“specifications listed in the permit application.

Specific Condition 10 Gas Heaters (GHs):.

FPL requests the following changes: The waximum design heat input rate, based on the lover heating
value (LHV} of the fuel 1o the DEGHs at ambient conditions of 39°F, 60% relative humidity, [00% load,
and 4.7 psia shallnet-exeeed is 176 MMUBtu per hour.

The Depantment concurs with FPL and will revise Specific Condition 10 to reflect that it apphes 1o “Gas
Heaters.”

Specific Coudition 19 Nartural Gas Firing

FPL suggests the following changes: “The permittee shall provide manufacturer’s cmissions
performance versus load diagrams for the DLN svstems prior to their installation. DLN systems shall
each be tuned upon initial operation o optimize emissions reductions consistend with normal operation
and maintenance practices, and shall be maintained to minimize NOx emissions and CO emissions,
consistent with normal eperation and maintenance practices, ™

The Department agrees with FPL suggestions and made the changes accordngly.

Specific Condition {9 {50 Correction:

FPL suggests a couple of clarifying changes: Why is the Department requiring adherence to the 9 ppm
NOy limitation at (SO conditions during the initial performance testing? If this testing is meant to
demonstrate compliance to the NSPS Subpart GG limitations, it should state those limits. On the other
hand, if demonstration of the 9 ppm limitation is the objective, then 1SO correction is inappropriate.
Since adherence to the 9 ppm limit would. in effect, demonstrate compliance with the NSPS limitation,
FPL suggesis that the ISO correction be dropped.

Under the provisions of 40 CFR60.335 (¢), NOy resuits from ininal performance tests must be converted
to [SO standard day conditions. iHowever, such correction is not required to demonstrate compliance
with non-NSPS permut standard(s) as stated in Specific Condition 4.



Final Determination

FPL Sanford Plant

2200 MW Repowering Project
Page 3 of 5

Specific Condition {9.

FPL requests the following changes:

*  Natural Gas Firing — The eoncentration-of NOx concentrations in the exhaust gas of each CT shall
not exceed 9ppmvd at 15%0, on a 30-day rolling average basis when firing natural gas as measured
by the CEMS (maintained in accordance with 40 CFR 75). Based on CEMS data at the end of each
operating day, a new 30-day average rate is calculated from the arithmetic average of all valid
hourly emission rates during the previous 30 operating days. Valid lourly emission rates shall not
include periods of startup, shutdown or malfunction. In addition, NO, emissions calculated as NO,
fatdSGconditions) shall exceed neither Yppmvd at 15% O, nor 65 1b. 7 hr to be demonstrated b 3%
initial performance test. Demonstration of compliance to the 9 ppmvd limitation shall be
considered to be demonstration of compliance with ihe NSPS limitation.

» Distillate Oil Firing - The eoncentration-of NO, concentrations in the exhaust gas of each CT shall
not exceed 42 ppmvd at 13%0, on a 24-howr block average basis when firing distillate oil as
measured by the CEMS (maintained in accordance with 40 CFR 75). Based on CEMS data at the end
of each operating day, a new 24-hour average rate is calculated from the arithmetic average of all
valid hourly emission raies during the previous day. Valid hourly emiission rates shall not include
periods 0]" startup, shutdown or malfunction. In addition, NOx emissions calculated as NO, taetSO
condifions) shall exceed neither 42 ppmvd at 15% O, nor 355 b,/ br to be demonstrated by initial
distillate oil-firing performance test. Demounstratica of compliance to the 42 ppmvd limitation
shall be considered to be demonstration of complinnce with the NSPS limitation.

The Department agrees with FPL suggestions and made the changes accordingly.

Specific Condition 30:

FPL suggests the following changes: “Notwithstanding the vequirements of Rule 62-297.340, . A.C. the
use of pipeline natural gas is the method for determining compliance for SO, and PM, o Wlen firiny
natural gas. The use of very low sulfur (0.03% or less) oil is the method of compliance for SO, and M,
when firing distillate oil. "

The Department agrees with FPL suggestions and made the changes accordingly

Specific Condition 39 Continuous Monitoring Systent:

£PL states that Specific Conditions 39 and 40 appear (o have elements of both excess emissions
reporting as well as CEM requirentents in cach condition. In addition, the requirements of both 40 CFR

60 and 40 CFR 75 do not always agree. FPL suggests the following change:

39 Continuous Monitoring System:  The permitee shall install, calibrate, maimain and operate a
continuous emission monitor in the stack to measure and record the nitrogen oxides emissions from
each CT in_accordance with the requirements of 40 CFR 75. Thirep-day-rolling--average-pariods
WJT&H—NQ;\'—G?Hiﬁi—iﬂﬂs—(ﬁf}ﬂwd-&(ﬁg%ﬁxygeﬂ}ﬂfeﬁib%{:li'{,‘—.‘i{{ffi‘dﬁfYfﬁ,—fiﬁ!é(i—i&é}?(}e{'ﬁ{ﬁc;eﬁdﬁEGHS
MM!WMM4@%QEMW«—&}A#%?#eﬁif?gﬂnﬁé-Meéfkl—SeﬁFee&ﬁuHa+a+f(
10 A0-CER-and-a—eopy—to—the-DEP-Contral-Districi—Officowithin-one—working-deay—(varbally)
fb#eu%aﬂ—up4})a-am#f(eﬁ—eap!wm#eﬁ—naﬁa{(H#}WHI}F&‘—@)—Hw#’e@#g—days—(a#em&ée#yb yfacsinide
within-one-working day)—fRule-61-210-700-I2 4. CRute-62 41304 A-C—and 40 CFR 73],




Final Determination

FPL Sanford Plam

2200 MW Repowering Project
Page 4 of 5

The Department concurs with FPL-and this condition is revised as requested. FPL shall comply with alt
the applicable requirements of 40 CFR7S. This condition is related to specific condition No.40 below.

Specific Condition 40.

40 CEMS for reporting excess emissions:, The NOx CEMS may be used in lieu of the requirement for
reporting excess emissions in 40 CFR 60.334€(1), Subpart GG (1998 version). Thirty day rolling
average periods when NOx emissions (ppmvd at 15% oxygen) are above the standards, listed in
Specific Conditions No 18 and 19, shall be provided to the DEP Central District Office within one
working day (verbally) followed up by a written explanation not later than three (3) working days
{alternately by facsimile). within-one-working-day)- Frequency data reports shall be submitted as
specified in 40 CFR 60.7(c). CEM monitor downtime shall be calculated and reported according to
the requirements of 40 CFR 75 in lieu of the requirements of 40 CFR 60. 7{c)3) and 40 CFR
60.7(d)(1) and 40 CFR 60.7(d)(2). Upon request from DEP, the CEMS emission rates for NOx on
each CT shall be correct to ISO conditions to demonstrate compliance with the NOx standard
established in 40 CFR 60.332. [Rule 62-204.800 F.A.C., and 40 CFR 60.7].

The Department agrees with FPL comment and revised this condition accordingly. CEM monitor
downtime shall be calculated and reported according to the requirements of 40 CFR 60. T(e)(3) and 40
CEFR 60.7{d)(1) and 40 CFR 60. T(d)2) onlty. FPL shall comply with all the applicabie requirements of
40 CFR75 and 40CFR60.

Specific Condition No. 46 Facility-wide fomissions Caps.

FPL suggests the following language 10 make this specific condition enforceable, and to clarify when the
Jacility-wide emissions caps take effect.

Facility-wide Emisston Caps. The entire facility including repowered Units 4 and 5 and existing Unit 3.
shall be limited to emission caps of 300 TPY of PM/PM,, 4.3500 TPY of NO,, and 4,000 of SO,. This
limitation shall not become effective until 2003, following the initial startup testing and placing into
commercial operation of repowered Units 4 and 5. {Applicant Request]

a. For the purpose of complying with the facility-wide emission cap, particulate maiter emissions shail
be calculated as follows:

Facility-wide Particulate Emissions (PM,,,.) - Unit 3 PM emissions (M J A Uit 4 PM emissions
(PMY + Unit 5 PM emissions (PM,) where:

PM, = annual heat input (mniBi) x 0.0006 Ib/mmBiu
PM; = PM,, ., +PM,,,
PM;, = annual gas operation heat input (mmBtu) x 0.006 lh/mmBu

PM;, = annual oil aperation heat input (mmBtu} x 0.01 b/mmBru

PM, = PM,,, + PM,,,

PM,,y = Annual oil heat input (mmBtw) x normalized annual stack test results (| p), where
Ep = [(steady state PM test result x 16 hours) + (soothlowing PM test result x 8 hours) [/24 hrs

PM,po, = Annual gas operation heat input x 0.0076 Ib/mmBru

b.  For the purpose of complying with the facility-wide emission cap, sulfur dioxide emissions shall be
calculated by annually sumining the data collected in the continuous emissons monitoring system
required by Title IV of the Clean Air Act,
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FPL Sanford Plant
2200 MW Repowering Project
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The Department concurs with this rationale and this condition is revised as requested.

TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION (TEPD):
FPL comments regarding the TEPD follows:

Page TE-4, second-ro-last sentence in the first paragraph: “The HRSGs will raise-steam capture waste
heat to repower the existing steam turbines thus producing approximately another 80 MW of electricity
per unit or 2,200 for the eight combined cycle units.”

In the second paragraph, second sentence: “Each turbine will have a nominal heat input of 4.600 1,760
million BTUs per hour, lower heating value (MMBudhr, LHV) at S9F. The HRSGs will not be
supplementally fired and will raise—steam capture waste heat only from hot ($400-1,130°F) combustion
turbine exhaust.”

Page TE-16, second-to-last sentence in first paragraph. “The limit for oil in is consistent....”

" The Department acknowledges these comments. Since there 1s not a revised or final TEPD document

after the Intent To Issue the Permit is mailed out, FPL comments would be filed with all the documents
for this projéct. Changes will be made in ther permit where appropriaie.

CONCLUSION

The final action of the Department is to issue the permit with the changes described above.



Department of
Environmental Protection

Twin Towers Office Building

Jeb Bush 2600 Blair Stone Road David B. Struhs
Governor Tallahassee, Florida 32399-2400 Secretary
PERMITTEE:
Florida Power & Light Company Permit No. 1270009-004-AC (PSD-FL-270)
Sanford Power Plant Project: 2200 MW Repowering Project
950 South Highway 17-92 SIC No. 4911
DeBary, Florida 32713 Expires: December 31, 2003

Authorized Representative:

Roxane Kennedy
Plant General Manager

PROJECT AND LLOCATION:

Permit to install eight (8) combined cycle units to replace two (2) residual oil-fired and gas-fired steam
boiier generating units. Each combined cycle unit is a 170 megawatt General Llectric MS7241FA gas-
fired combustion turbine-generator with an unfired heat recovery steam generator (HRSG) that will
capture sufficient waste heat to produce another 80 MW via the existing steam-driven electrical
generators. The boilers and the tall stacks associated with two existing residual oil-fired and gas-fired
units {872 MW total capacity for Units 4 and 5) will be dismantied and replaced by relatively short stacks
per uait for simple cycle (Repowered Unit 4 only) and combined cycle operation. The project also
includes a helper cooling tower for once-through cooling pond water and smal! heaters with mdividual 10-
foot stack to heat the natural gas prior to use during simple cycle operation and cold start-ups.

This facility is iocated at 950 South Highway 17-92, DeBary, Volusia County. UTM coordinates are:
Zone 17; 468 3 km E and 3,190.3 km N.

STATEMENT OF BASIS:

This 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.).
The above named permittee is authorized to modify the facility 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 of Environmental Protection (Departinent).

ATTACHED APPENDIX MADE A PART OF THIS PERMIT:

Appendix GC Construction Permit General Conditions

G/ S AL,

Howard L. . Rhodes, Director
Division of Air Resources
Management

“Protect, Conserve and Manage Florida’s Environment and Natural Resources”

Printed on recyded paper.



AIR CONSTRUCTION PERMIT 1270009-004-AC and PSD-FL-270

SECTION L. FACILITY INFORMATION

FACILITY DESCRIPTION

Currently, this facility generates electric power from three residual fuel oil-fired and pas-fired
steam units with a combined generating capacity of 1,028 megawatts (MW).

This permitting action (approximately 2,200 MW Repowering Project) 1s to install eight (8)
combined cycle units to replace two (2) residual oil-fired and gas-fired steam generating boiler

units; existing steain turbines will remain. [Zach combined cycle unit 1s a 170 megawatt General

Electric MS7241FA gas-fired combustion turbine-generator with an unfired heat recovery steam
generator (HRSG) that will capture sufficient waste heat to produce another 80 MW via the
existing steam-driven electrical generators. The boilers and the tall stacks associated with two
existing residual oil-fired and gas-fired units (872 MW total capacity) will be dismantled and
replaced by relatively short stacks per unit for simple cycle and combined cycle operation. The

_project also includes a helper cooling tower for once-through cooling pond water and small heaters
“with individual 10-foot stacks to heat the natural gas prior to use during simple cycle operation

and cold start-ups.

This Project 1s exempt from the requirements of Rule 62-212.400, F.A.C., Prevention of
Significant Deterioration (PSD) as stated in the Technical Evaluation and Preliminary
Determination dated July 30, 1999, for all pollutants except Volatile Organic Compounds (VOCs).

EMISSION UNITS

This permit addresses the following emission units:

EMISSION UNIT NO. SYSTEM EmIsSioN UNIT DESCRIPTION

Light (8) Combined Cycle Combustion
004-011 Power Generation Turbme-Gencerators with Unfired Heat
Recovery Steam Generators

012-019 Fucl Heating Natural Gas Heater(s)

020 Water Cooling Mechanical Draft Cooling Tower

« REGULATORY CLASSIFICATION

This facility, FPL Sanford Power Plant, is classified as a Major or Title V Source of air polivtion
becausce emissions of at least one regulated air poliutant, such as particulate matter (PM/PM,,),
sulfur dioxide (SO,), nitrogen oxides (NO ), carbon monoxide (CO), or volatile organic
compounds (VOC) exceeds 100 tons per year (TPY).

This facility is within an industry included in the list of the 28 Major Facility Categories per Table
62-212.400-1, F.A.C. Because emissions are greater than 100 TPY for at least one criteria
pollutant, the facility is also a Major Facility with respect to Rute 62-212 400, Prevention of
Significant Deterioration (PSD).

IFPL. Sanford Plant Emissions Units No. 004-020
2200 MW Repowering P'roject Facility 1.DD. No. 1270009

Page 2 of 15



AIR CONSTRUCTION PERMIT 1270009-004-AC and PSD-FL-270

SECTION I. FACILITY INFORMATION

This facility is a major source of hazardous air pollutants (HAPs) and is also subject to the
pravisions of Title IV, Acid Rain, Clean Air Act as amended in 1990.

PERMIT SCHEDULE

o 8/5/99 Notice of Intent published in the News Journal
e 7/30/99  Distributed Intent to Issue Permit |

e 6/15/99 Received Application

RELEVANT DOCUMENTS:

The documents listed below are the basis of the permit. They are specifically related to this
permitting action, but not all are incorporated into this permit. These documents are on file with
the Department. ‘

e Application received on June 15, 1999

e U.S. Fish and Wildlife Service comments dated June 22, 1999

e Department’s Intent to Issue and Public Notice Package dated July 30, 1999.
e FPL’s comments dated August 17, 1999.

FPL Sanford Plant Emissions Units No. (02-020
2200 MW Repowering Project Facility L.D. No. 1270009

Iage 3 of 13



AIR CONSTRUCTION PERMIT 1270009-004-AC and PSD-FL-270

SECTION II. EMISSION UNIT(S) GENERAL REQUIREMENTS

GENERAL AND ADMINISTRATIVE REQUIREMENTS

1.

Regulating Agencies: All documents related to applications for permits to construct, operate
or modify an emissions unit should be submitted to the Bureau of Air Regulation (BAR),
Florida Department of Environmental Protection (DEP), at 2600 Blairstone Road, Tallahassee,
Flotida 32399-2400 and phone number (850)488-0114. All documents related to reports,
tests, and notifications should be submitted to the DIEP Central District office, 3319 Maguire
Boulevard, Suite 232, Orlando, Florida 32803-3767 and phone number (407) 894-7555.

2. General Conditions: The owner and operator is subject to and shall operate under the attached
General Permit Conditions G.1 through G.15 listed in Appendix GC of this permit. General
Permit Conditions are binding and enforceable pursuant to Chapter 403 of the Florida Statutes.
[Rule 62-4.160, F.A.C.]

3. Terminology: The terms used in this permit have specific meanings as defined in the
corresponding chapters of the Florida Administrative Code.

4. Forms and Application Procedures: 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. [Rule 62-
210.900, F.A.C]

5. Modifications: The permittce shall give written notification to the Department when there is
any modification to this facility. This notice shall be submitted sufficiently in advance of any
critical date involved to allow sufficient time for review, discussion, and revision of plans. if
necessary. Such notice shall include, but not be fimited to, information describing the precise
nature of the change; modifications to any emission control system; production capucity ol the
facility before and after the change; and the anticipated completion date of the chanpe.
[Chapters 62-210 and 62-212]

6. Permit Extension: This permit expires on December 31, 2003, The permittee, for good cause,
may request that this construction permit be extended. Such a request shall be submiticd 1 the
Bureau of Air Regulation prior to 60 days before the expiration of the permit. [Rule 62-4.080,
FAC]

-7. Application for Title V Permit: An application for a Title V operating permit, pursuant to
Chapter 62-213, F.A.C., must be submitted to the DEP’s Bureau of Air Regulation, and a copy
sent to the Department’s Central District office. [Chapter 62-213, F.A.C.] The application
shall reflect the plant-wide emission caps requested in this proposed repowering project.
[Applicant’s Request]

8. New or Additional Conditions: Pursuant to Rule 62-4.080, F.A.C., for good cause shown and
after notice and an administrative hearing, if requested, the Department may require the
permittec to conform to new or additional conditions. The Department shall allow the
permitiee 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)

FPL Sanford Plant Emissions Units No. 004-020

2200 MW Repowering Project Facility L.DD. No. 1270009

Page 4 of 15




AIR CONSTRUCTION PERMIT 1270009-004-AC and PSD-FL-270

SECTION II. EMISSION UNIT(S) GENERAL REQUIREMENTS

9. Annual Reports: Pursuant to Rule 62-210.370(2), F.A.C., Annual Operation Reports, the
permittec 1s required to submit annual reports on the actual operating rates and emisstons from
this facility. Annual operating reports shall be sent to the DEP’s Central District office by

March st of each year.

10. Stack Testing Facilities: Stack sampling facilitics shall be installed in accordance with Rule
62-297.310(6), F. A.C.

11. Quarterly Reports: Quarterly excess emission reports, in accordance with 40 CFR 60.7 (a)(7)
(c) (1998 version), shall be submitted to the DEP’s Central District office.

FPI. Sanford Plant Emissions Units No. (04-020
2200 MW Repowering Project : Facility I.D. No. 1270009

I’agé: S5of 15



AIR CONSTRUCTION PERMIT 1270009-004-AC and PSD-FL-270

SECTION IIL. EMISSION UNIT(S) SPECIFIC CONDITIONS

APPLICABLE STANDARDS AND REGULATIONS:

Unless otherwise indicated in this permit, the construction and operation of the subject
emission unit(s) 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. and Florida
Administrative Code Chapters 62-4, 62-103, 62-204, 62-210, 62-212, 62-213, 62-214, 62-296,
and 62-297; and the applicable requirements of the Code of Federal Regulations Section 40,
Parts 60, 72, 73, and 75.

Issuance of this permit does not relieve the facility owner or operator from compliance with
any applicable federal, state, or local permitting requirements or regulations. {Rule 62-
210300, F.AC)

. These emission units shall comply with all applicable requirements of 40 CFR 60, Subpart A,

General Provisions including:

¢ 40 CFR 60.7, Notification and Recordkeeping

o 40 CFR 60.8, Performance Tests

e 40 CFR 60.11, Compliance with Standards and Maintenance Requirements
e 40 CFR 60.12, Circumvention

s 40 CFR 60.13, Monitoring Requirements

e 40 CFR 60.19, General Notification and Reporting requirements

ARMS Emission Units 004 through 011, Power Generation, consisting of cight (nominal)

170 MW combustion turbines (250 MW in combined cycle operation), shall comply with all
applicable provisions of 40CFR60, Subpart GG, Standards of Performance for Stationary Cias
Turbines, adopted by reference in Rule 62-204 800(7)(b), F.A.C. The Subpart GG requircment
to correct test data to [SO conditions applies. However, such correction 1s not required to
demonstrate compliance with non-NSPS permit standard(s).

ARMS Emission Unit 012-019, Fue! Heating, shall comply with all applicable provisions in
this permit.

ARMS Emission Unit 020, Cooling Tower, is an unregulated emission unit.
All notifications and reports required by the above specific conditions shall be submitted to the
DEP’s Central District office.

GENERAL OPERATION REQUIREMENTS

. Fuels: Pipelinec natural gas shall be the primary fuel fired in these units. When gas is not .

available, up to 28,600,000 gallons per year of distillate oil (0.05% sulfur) is authorized for
repowered Unit 5; (ARMS emission units 008-011). [Applicant Request, Rule 62-210.200,
F.A.C. (Definitions - Potential Emissions))

FPL Sanford Plant Emissions Units No. 004-020
2200 MW Repowering Project Facility 1.D. No. 1270009
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SECTION II1. EMISSION UNIT(S) SPECIFIC CONDITIONS

9.

10.

1.

12.

14.

15.

Turbine Capacity: The design heat input rates for natural gas firing, based on the high heating
value (HHV) of the fuel to each combustion turbine at compressor inlet conditions of 59°F,
60% relative humidity, 100% load, and 14.7 psia is 1,776 million Btu per hour (MMBtw/hr).
The design heat input for oil firing is 1,930 MMBtw/hr (HHV, 60% relative humidity, 100%
foad, 59°F compressor inlet and 14.7 psia). This design heat input rate will vary depending
upon turbinc inlet conditions and the combustion turbine characteristics. Manufacturer’s
curves corrected for site conditions or equations for correction to other compressor inlet
conditions shall be provided to the Department of Environinental Protection (DEP) within 45
days of completing the initial compliance testing. [Design, Rule 62-210.200, F.A.C.
{Definitions - Potential Emissions)}

Gas Heaters (GHs). The design heat input rate, based on the lower heating value (LHV) of the
fuel 1o the GHs at ambient conditions of 59°F, 60% relative humidity, 100% load, and 14.7
psia is 176 MMBtu per hour. ~

Unconfined Particulate Emissions: During the construction period, unconfined particulate
matter emissions shall be minimized by dust suppressing techniques such as covering and/or
application of water or chemicals to the affected arcas, as nccessary.

Plant Operation - Problems: If temporarily unable to comply with any of the conditions of the
permit due to breakdown of equipment or destruction by fire, wind or other cause, the owner or
operator shall notify the DEP Central District office as soon as possible, but at least within (1)
working day, excluding weekends and holidays. The notification shall include: pertinent
information as to the cause of the problem; the steps being taken to correct the problem and
prevent future recurrence; and where applicable, the owner’s intent toward reconstruction of
destroyed facilitics. Such notification does not release the permitiee from any liability for
failure to comply with the conditions of this permit and the regulations. [Rule 62-4.130,
F.AC]

. Operating Procedures: Operating procedures shall include good operating practices and proper

training of all operators and supervisors. The good operating practices shall meet the
guidelines and procedures as established by the equipment manufacturers. All operators
(including supervisors) of air pollution control devices shall be properly trained in plant
specific equipment. [Rule 62-4.070(3), I.A.C.] '

Circumvention: The owner or operator shall not circumvent the air pollution control
equipment or allow the emission of air pollutants without this equipment opcrating properly.
[Rule 62-210.650, F.A.C.]

Maximum Annual Allowable Hours of operation for each of the eight combustion turbines, the
cooling tower, and the gas heaters (ARMS FEmission Units 004-020) are 8,760. [Applicant
Request, Rule 62-210.200, F.A.C. (Defimtions - Polential Emissions)]’

FPL Sanford Plant Emissions Units No. 004-020
2200 MW Repowering Project Facility 1.D. No. 1270009
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SECTION IH. EMISSION UNIT(S) SPECIFIC CONDITIONS

16.

18

19.

CONTROL TECHNOLOGY

Dry Low NO, (DLN) combustor shall be installed on each stationary combustion turbine to
control nitrogen oxides (NOy) emissions. Water injection shall be installed in the turbine for
Repowered Unit 5 to control NO, when firing distillate oil. [Design, Rule 62-4.070, F.A.C.]

. The permittee shall provide manufacturer’s emissions performance versus load diagrams for

the DLN systems prior to their installation. DLN systems shall each be tuned upon initial
operation to optimize emissions reductions consistent with normal operation and maintenance
practices, and shall be maintained to minimtze NOy, emissions and CO emissions, consistent
with normal operation and maintenance practices. {Rule 62-4.070, and 62-210.650 F.A.C]

EMISSION LIMITS AND STANDARDS

Following are the emission limits determined f{or this project assuming full ivad. Values for
NOy are corrected to 15% O, on a dry basis. These limits or their equivalents in tenins of
pounds per hour, as well as the applicable averaging times, are followed by the applicable
specific conditions. [Applicant Requests, Rules 62-204.800(7)(b) (Subparts GG), 62-210.200
(Definitions-Potential Emissions), FLA.C.].

Emission Unit P/ Visibility

NO, cO VO (% Opacity) Technology and Cemme:is

Dry Low NO, Conihusiors

12 ppmvd - gas | 1.4 ppvd 10 - gas Natural Gas or 0.05% 3 Fuel Oil
20 ppravd - ail 7 ppimvw 20 - ol Good Combustion

Water lnjection on Fuel O

9 ppm (30 day) - gas
42 ppm - oil
T5/110 ppm (NSPS)

Combustion
Turbines (each)

(Gas Heaters (10 Ib/nmBtu .13 Ib/mmBuu 10 Low NO, Bumers

Nitrogen Oxides Iimissions Limits:

Natural Gas Firing: The NOx concentrations in the exhaust gas of each CT shall not sxcezd 9
ppmvd at 15% O, on a 30-day rolling average basis when firing natural gas as measurad by the
CEMS (maintained in accordance with 40 CIFR 75). Based on CEMS data at the end ol cach
operating day, a new 30-day average rate is calculated from the arithmetic average of all valid
hourly emission rates during the previous 30 operating days. Valid hourly emission rates shall
not include periods of startup, shutdown or matfunction. In addition, NOx emissions
calculated as NO, shall exceed neither 9 ppmvd at 15% O, nor 65 1b/hr (at ISQ conditions) to
be demonstrated by initial performance test.

Distiilate Oil Firing - The NO,, concentrations in the exhaust gas of each CT shall not exceed
42 ppmvd at 5% O, on a 24-hour block average basis when firing distillate oil as measured by
the CEMS (maintained in accordance with 40 CFR 73). Based on CEMS data at the ond of
each operating day, a new 24-hour average rate is calculated from the arithmetic average of all

FPL Sanford Plam Emissions Units Nu. 004-020
2200 MW Repowering Project ) Faciliy 1.I). No. 1270009

Page 8 of 13




AIR. CONSTRUCTION PERMIT 1270009-004-AC and PSD-FL-270

SECTION HI. EMISSION UNIT(S) SPECIFIC CONDITIONS

20.

21.

22.

24,

valid hourly emission rates during the previous day. Valid hourly emission rates shall not
include periods of startup, shutdown or malfunction. In addition, NO, emissions calculated as
NO, shall exceed neither 42 ppm at 15% O, nor 355 Ib/hr (at ISO conditions) to be
demonstrated by initial distillate oil-firing performance test.

When NO, monitorihg data is not available, substitution for missing data shall be handled as
required by Title IV (40 CFR 75) to caiculate the 30 day rolling average or 24-hour block
average emission rates.

NOx emission tirit from the gas heaters shall not exceed 0.10 Ib/mmBtu (at ISO conditions)
to be demonstrated by representative stack test on one unit. The permittee may construct onc
heater within the heat input limit specified in Specific Condition 10. If the unit is classified as’
a “steam generating unit” in 40 CFR 60.41b, than the requirements of 40 CFR Subpart Db

apply.
Visible Emissions (VE): VE emissions from the combustion turbines shall not exceed 10

percent opacity during gas firing and 20 percent opacity during oil firing. Visible emissions
from the gas heaters shall not exceed 10 percent opacity.

Carbon Monoxide (CQ) emissions: The concentration of CO (@15% O, in the exhaust gas
shall not exceed 12 ppmvd when firing natural gas and 20 ppmvd when firing distitlate oil as
measured by EPA Method 10 at full-load conditions. CO emissions (at ISO conditions) shall
not exceed 43 b/hr (per CT) when firing natural gas and 71.6 ib/hr (per CT) when firing
distillate oil to be demonstrated by stack test.

Volatile Organic Compounds (VOC) Emissions: The concentration of VOC in the exhaust gas
shall not exceed 1.4 ppmvd when firing natural gas and 7 ppmvw when firing distillatc o1l a5
determined by EPA Methods 18 or 25 A. VOC emissions (at ISO conditions) shall not exceed
2.9 tb/hr per CT when firing natural gas and 16.1 1b/hr when firing distillate o1l to be
demonstrated by initial stack test.

. Sulfur Dioxide (SOE) emissions: As per Condition 8.

EXCESS EMISSIONS

Excess Emissions Requircments:

e Excess cmissions resulting from startup, shutdown, or malfunction of the combustion
turbines and heat recovery steam generators shall be permitted provided that best
operational practices are adhered to and the duration of excess emssions shall be

_ minimized. Excess emissions occurrences shall in no case exceed two hours in any 24-
hour period except during both “cold start-up” to or shutdowns from combined cycle
operation. During cold start-up to combined cycle operation, up to four hours of excess
emissions are allowed. During shutdowns from combined cycle operation, up to three
hours of excess emissions are allowed. Cold start-up is defined as a startup to combined
cycle operation following a complete shutdown lasting at least 48 hours.

FPL Sanford Plant Emissions Units No. 004-020
2200 MW Repowering Project Facility {.D. No. 1270009
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SECTION HI1. EMISSION UNIT(S) SPECIFIC CONDITIONS

25.

26.

27.

28.

¢ Excess emissions from the combustion turbines resulting from startup of the steam turbines
system shall be permitted provided that best operational practices are adhered to and the
duration of excess emissions shall be minimized. Excess emissions occurrences shall in no
case exceed 12 hours per cold startup of the steam turbine system.

[Applicant Request (FPL cstimates that, on average, there will be approximately 12
startups to combined-cycle operation per year), G.E. Combined Cycle Startup Curves Data
and Rules 62-210.700, 62-4. 130 F.A.C.].

Excess emissions entirely or in part by poor maintenance, poor operation, or any other
equipment or process failure that may reasonably be prevented during startup, shutdown or
malfunction, shall be prohibited pursuant to Rule 62-210.700, . A.C.

Excess Emissions Report: [f excess emissions occur for more than two hours due to
malfunction, the owner or operator shall notify DEP’s Central District office within (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. Pursuant to the New Source
Performance Standards, all excess emissions shall also be reported 1n accordance with 40 CEFFR
60.7, Subpart A. Following this format, 40 CFR 60.7, periods of startup, shutdown,
malfunction, and fuel switching shall be monitored, recorded, and reported as excess crmissions
when cmission levels exceed the permitted standards listed in Specific Condition No. 1& and
19. [Rules 62-4.130, 62-204.800, 62-210.700(6), F.A.C., and 40 CFR 60.7 (1998 version)].

COMPLIANCE DETERMINATION

Compliance with the allowable emission limiting standards shall be determined within GO days
after achicving the maximum production rate at which each unit will be operated, but noet later
than 180 days following initial operation of the unit, and annually thereafter as indicated in this
permit, by using the following reference methods as described i 40 CIFR 60, Appendix A
(1998 version), and adopted by refercnce in Chapter 62-204.800, F.A.C.

Initial (I) performance tests shall be performed pursuant to 40 CFR Subpart GG. Annual (A)
compliance tests shall be performed during every federal fiscal year (October | - Sepiember
30) pursuant to Rule 62-297.310(7), F.A.C,, on each CT as indicated. The following reference
methods shall be used. No other test methods may be used for compliance testing unless prior
DEP approval 1s received 1n writing.

+ EPA Reference Method 9, “Visual Determination of the Opacity of Emissions from
Stationary Sources” (1, A).

o EPA Reference Method 10, “Determination of Carbon Monoxide Emissions from
Stationary Sources” (I, A).

FPL Sanford-Plant Emissions Units No. 004-020
2200 MW Repowering Project ) Facility LD No. 1270009
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SECTION IIL. EMISSION UNIT(S) SPECIFIC CONDITIONS

EPA Reference Method 20, “Determination of Oxides of Nitrogen Oxide, Sulfur Dioxide
and Diluent Emissions from Stationary Gas Turbines.” Initial test only for compliance
with 40CFR60 Subpart GG.

EPA Reference Method 18, and/or 25A, “Determination of Volatile Organic
Concentrations.” Initial test only.

EPA Reference Method 19. “Determination of Sulfur Dioxide Removal Efficiency and
Particulate Matter, Sulfur Dioxide, and Nitrogen Oxides Emission Rates”. Method 19
shall be used only for the caltculation of Ib/mmBtu and 40 CFR 75 shall be used to
calculate mmBtwhr and Ib/hr emissions rates from stack tests. Imitial test only.

29. Continuous compliance with the NO, emission limits:

Continuous compliance with the NO,, emission limits when firing natural gas shall be
demonstrated with the CEM system based on a 30-day rolling average. Based on CEMS
data, a separate compliance determination is conducted at the end of each operating day
and a new 30 day average emission rate is calculated {rom the arithmetic average of all
valid hourly emission rates during the previous 30 operating days. Valid hourly emission
rates shall not include periods of startup, shutdown, or malfunction. [Rules 62-4.070
F.AC., 62-210.700, F.A.C., and 40 CFR 75]

Compliance with the NO_ emission limits when firing oil shall be demonstrated with the
CEM system based on a 24-hour block average. Based on CEMS data, a separate
compliance determination is conducted at the end of cach operating day and is calculated
from the arithmetic average of all valid hourly emission rates during the previous day.
Valid hourly emission rates shall not include periods of startup, shutdown, or mallunction.
A valid hourly ecmission rate shall be calculated for each hour in which at least two NOy
concentrations are obtained at least 15 minutes apart. [Rules 62-4.070 F.A.C., 62-210.700,
F.AC., and 40 CFR 75]

30. Compliance with the SO, and PM/PM,, emission limits: Notwithstanding the requirements of

Rule 62-297.340, F.A.C., the use of pipeline natural gas is the method for determining
compliance for SO, and PM,, when firing natural gas. The use of very low sulfur (0.05% or
less) is the method of compliance for SO, and PM , when firing distiliate oil. ’

For the purposes of demonstrating compliance with the 40 CFR 60.333, when firing natural
gas, data from the pipeline natural gas supplier may be submitted or the natural gas sulfur
content referenced in 40 CFR 75 Appendix D may be utilized. Gas analysis, if conducted, may
be performed by the owner or operator, a service contractor retained by the owner or operator,
the fuel vendor, or any other qualified agency pursuant to 40 CFR 60.335(c) (1998 verston).
However, the applicant is responsible for ensuring that the procedures in 40 CEFR 60.335 or
40 CFR 75 are used for determination of fuel sulfur content if gas analysis 1s done.

Compliance when firing distillate oil, shall follow the requirements of 40 CFR 60.33.4(a)(1)
using methods specified in ASTM 2880-96 (or latest version}.

FPL Sanlord Plant Emissions Units No. 004-020
2200 MW Repowering Project Facility L.D. No. 1270009
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32

SECTION IH. EMISSION UNIT(S) SPECIFIC CONDITIONS

. Compliance with CO emission limit: An initial test for CO, shall be conducted concurrently

with the initial NOy test while operating at permitted capacity. These tnitial NO, and CO test
results shall be the average of three runs. Annual compliance testing for CO may be conducted
at less than capacity when compliance testing is conducted concurrent with the annual NOx
RATA testing which is performed pursuant to 40 CFR 75.

Compliance with the VOC emission limit: An initial test is required to demonstrate
compliance with the VOC emission limit. Thereafter, CO emission limit will be employed as
a surrogate and no annual testing is required.

. Testing procedures: Testing of emissions shall be conducted with the combustion turbine

operating at permitted capacity. Permitted capacity is defined as 95-100 percent of the
maximurmn heat input rate allowed by the permit, corrected for the average compressor inlet
temperature during the test (with 100 percent represented by a curve depicting heat input vs.
compressor inlet temperature}. If it is impracticable to test at permitted capacity, the source
may be tested at less than permitted capacity. In this case, subsequant operation is limited by
adjusting the entire heat input vs. compressor inlet temperature curve downward by an
increment equal to the difference between the maximum permitted heat input (corrected for
compressor inlet temperature) and 105 percent of the value reached during the test until a new
test is conducted. Once the unit is so limited, operation at higher capacitics is allowed for no
more than 15 consecutive days for the purposes of additional compliance testing to regain the
permitted capacity. Test procedures shall meet all applicable requircments (i.c., testing time
frequency, minimum compliance duration, etc.) of Chapter 62-204 and 62-297 F.A.C.

. Test Notification: The DEP’s Central District office shall be notified, in writing, at least 30

days prior to the initial performance tests and at least 15 days before annual compliance test(s).

. Special Compliance Tests: The DEP may request a special compliance test pursuant to Rule

62-297.310(7), F.A.C., when, after investigation (such as complaints, increased visible
emissions, or questionable maintenance of control equipment), there is rcason to believe that
any applicable emission standard is being violated.

. Test Results: Compliance test results shall be submitted to the DEP’s Central District office no

fater than 45 days after completion of the last test run.

NOTIFICATION, REPORTING, AND RECORDKEEPING

- Records: All measurements, records, and other data required to be maintained by the permittee

shall be recorded in a permanent form and retained for at least five (5) years following the date
on which such measurements, records, or data are recorded. These records shall be made
available to DEP representatives upon request.

- Emission Compliance Stack Test Reports: A test report indicating the results of the required

compliance tests shall be filed with the DEP Central District Office as soon as practical, but no
later than 45 days afier the last sampling run is completed. [Rule 62-297.310(8), F A.C.]. The
test report shall provide sufficient detail on the tested emission unit and the procedures used to

EPL Sanford Plant Emissions Units No. 004-020
2200 MW Repowering Project Facility .ID. No. 1270009
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SECTION IIL. EMISSION UNIT(S) SPECIFIC CONDITIONS

39.

40.

41

42.

allow the Department to determine if the test was properly conducted and if the test results
were properly computed. At a minimum, the test report shall provide the applicable
information listed in Rule 62-297.310(8), F.A.C. '

MONITORING REQUIREMENTS

Continuous Monitoring System: The permittee shall install, calibrate, maintain, and operate a
continuous emission monitor in the stack to measure and record the nitrogen oxides emissions
from each CT in accordance with the requirements of 40 CFR 75.

CEMS for reporting excess emissions: The NOy CEMS may be used 1n lieu of the
requirement for reporting excess emissions in 40 CFR 60.334(c)(1), Subpart GG (1998
version). Thirty day rolling average periods when NOx emissions (ppmvd at 15% oxygen) are
above the standards, listed in Specific Conditions No. 18 and 19, shall be provided to the DEP
Central District Office within one working day (verbally) followed up by a written explanation
not later than three (3) working days (altemately by facsimile). Excess Emissions and
Monitoring System Performance Reports shall be submitted as specified in 40 CFR 60.7(c).
CEM monitor downtime shall be calculated and reported according to the requirements of 40
CFR 60.7(c)(3) and 40 CFR 60.7(d)}(2). Upon request from DEP, the CEMS emission rates for
NO, on each CT shall be corrected to {SQ conditions to demonstrate compliance with the NO,
standard established in 40 CIFR 60.332. [Rule 62-204.800 F.A.C., 40CFR75 and 40 CFR 60.7]

. CEMS in Licu of Water to Fud Ratio: The NOx CLEMS shall be used in lieu of the water/fuel

monttoring system for reporting excess emissions in accordance with 40 CFR 60.334(c)(1),
Subpart GG (1998 version). The calibration of the water/fuel monitoring device required in 40
CFR 60.335(c) (2) (1998 version) will be replaced by the 40 CFR 75 certification tests of the
NOx CEMS. Upon request from DEP, the CIEMS emission rates for NOx on this Unit shall be
corrected to [SO conditions to demonstrate compliance with the NOx standard established in
40 CFR 60.332.

Continuous Monitoring System Reports: The monitoring devices shall comply with the
certification and quality assurance, and any other applicable requirements of Rule 62-297.520,
F.A.C., 40 CFR 60.13, including certification of each device in accordance with 40 CFR 60,
Appendix B, Performance Specifications and 40 CFR 60.7(a)(5) or 40 CFR Part 75. Quality
assurance procedures must conform to all applicable sections of 40 CFR 60, Appendix F or 40
CFR 75. The monitoring plan, consisting of data on CIEM equipment specifications,
manufacturer, type, calibration and maintenance needs, and its proposed location shall be
provided to the DEP Emissions Monitoring Section Administrator and EPA for review no later
than 45 days prior to the first scheduled certification test pursuant to 40 CIR 75.62 .

- Natural Gas Monitoring Schedule: The following custom monitoring schedule for natural gas

is approved in licu of the daily sampling requirements of 40 CEFR 60.334 (b)(2):

e The permitice shall apply for an Acid Rain permit within the deadlines specified in 40 CFR
72.30.

FPL Sanford Plant Emissions Units No. 004-020
2200 MW Repowering Project Facility 1.D. No. 1276009
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SECTION III. EMISSION UNIT(S) SPECIFIC CONDITIONS

44.

45.

46.

¢ The permittee shall submit a monitoring plan, certified by signature of the Designated
Representative (DR), that commits to using a primary fuel of pipeline supplied natural gas
(sulfur content less than 20 gr/100 scf pursuant to 40 CFR 75.11(d)(2)).

o Each unit shall be monitored for SO, emissions using methods consistent with the
requirements of 40 CFR 75 and certified by the USEPA.

This custom fuel monitoring schedule will only be valid when pipeline natural gas is used as a
primary fuel. If the primary fuel for these units is changed to a higher sulfur fuel, SO,
emissions must be accounted for as required pursuant to 40 CFR 75.11(d).

Fuel Ot Monitoring Schedule: The following monitoring schedule for No. 2 or superior grade
fuel oil shall be followed: For all bulk shipments of No. 2 or superior grade {uel oil received at
the Sanford Station, an analysis which reports the sulfur content and nitrogen content of the
fuel shall be provided by the fuel vendor. The analysis shall also specify the methods by
which the analyses were conducted and shall comply with the requirements of 40 CFR
60.335(d).

Determination of Process Variablés:

s The permittee shall operate and maintain equipment and/or instruments necessary to
determine process variables, such as process weight input or heat input, when such data is
needed in conjunction with emissions data to determine the compliance of the emissions
unit with applicable emission limiting standards.

e [Equipment and/or instruments used to directly or indirectly determine such process
variables, including devices such as belt scales, weigh hoppers, flow melers, and tank
scales, shall be calibrated and adjusted to indicate the true value of the parameter being
measured with sufficient accuracy to allow the applicable process variable to be
determined within 10% of its true value [Rule 62-297.310(5), F.A.C]

Facility-wide Emission Caps. The entire facility inctuding repowered Units 4 and 5 and
existing Unit 3, shall be limited to emission caps of 500 TPY of PM/PM,,, 4,500 TPY of NO,,
and 4,000 of SO,. This limitation shall not become effective until 2003, following the initial
startup testing and placing into commercial operation of repowered Uhits 4 and 5. {Applicant
Request]

a. For the purpose of complying with the facility-wide emission cap, particulate matter emissions
shall be calculated as follows:
Facility-wide Particulate Emissions (PMy,,} — Unit 3 PM emissions (PM,) + Unit 4 PM
emissions (PM,) + Unit 5 PM emissions (PM,) where
PM, = annual heat input (mmBtu) x 0.0006 Ib/mmBtu
FPL Sanford Plant Emissions Units No. 004-020
2200 MW Repowering Project Facility 1.I. No. 1270009
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PM; = PMigns +PM,,,
PM,,,, = annual gas operation heat input (mmBtu) x 0.006 [b/mmBtu

PM,;, = annual oil operation heat input (mmBtu) x 0.01 [b/mmBtu

PM, = PM,,; + PM,,, ,

PM,_, = Annual oil heat input (mmtu) x normalized annual stack test results (Fp), where

Fp = [(steady state PM test resuit x 16 hours} + (sootblowing PM test result x 8 hours)]/24 hrs

PM,,,. = Annual gas operation heat input x 0.0076 lb/mmBtu

b. For the purpose of complying with the facility-wide emission cap, sulfur dioxide emissions
shall be calculated by annually summing the data collected in the continuous emissions
monitoring system required by Title [V of the Clean Air Act. ’

c. For the purpose of complying with the facility-wide emission cap, nitrogen oxide emissions
shall be calculated by annually summing the data collected in the continuous emissions
monitoring system required by Title [V of the Clean Air Act.

FPL Sanford Plant - Emissions Units No. 004-020
2200 MW Repowering Project Facility 1.03. No. 1270009
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BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION (BACT)

FPL Sanford Repowering Project
PSD-FL-270
Volusia County, Florida

BACKGROUND

Florida Power & Light Company (FPL) proposes to install eight (8) natural gas-fured combined cycle
units that will consist of eight (8) nominal 170 MW (@ 59°F) combustion turbine-generators with heat
recovery steam generators (HRSGs). These will replace the existing boilers for Units 4 and 5 at the
Sanford Power Plant in Volusia County. The HRSGs will capture waste heat to repower the existing
steam turbines thus producing approximately another 80 MW of electricity per unit or 2,200 MW for the

eight combined cycle units.

The project will result in a significant increase of volatile organic compounds (VOC) per Table 62-
212.400-2, F.A.C. Therefore a determination of Best Available Countrol Technology is required for this

pollutant.

- DATE OF RECEIPT OF A BACT APPLICATION:

The application was received on Junc 15, 1998 and included a proposed BACT- VOC analysis preparcd
by the applicant’s consultant, Golder Associates Inc.

REVIEW GROUP MEMBERS:

A. A Linero, P.E., and Teresa Heron, Permit Engineer

BACT DETERMINATION REQUESTED BY THE APPLICANT:

The applicant has proposed good combustion practices to control VOC to 1.4 ppm while firing natural
gas and 7 ppmvw when {iring distiliate oil. '

According to the application, total annual emissions of VOC are expected to be approximately 19 TPY
from the repowered units and 4.6 TPY for the direct fired heaters

BACT DETERMINATION PROCEDURE:

In accordance with Chapter 62-212, F.A.C.. this BACT determination is based on the maximum degree
of reduction of each poliutant emitted which the Department of Environmental Protection {Department),
on a case by case basis, taking into account energy, environmental and economic impacts, and other
costs, determines is achievable through application of production processes and available methods,
systems, and techniques. In addition, the regulations state that, in making the BACT determination, the
Department shall give consideration to:

e Any Environmental Protection Agency determination of BACT pursuant to Section 169, and any
emission limitation contained in 40 CFR Part 60 - Standards of Performance for New Stationary
Sourcés or 40 CFR Part 61 - National Emission Standards for Hazardous Air Pollutants.

»  All scientific, enginecring, and technical material and other information available to the Department.
e The emission limiting standards or BACT determination of any other state.

e The social and economic impact of the application of such technology.

FPL Sanford Plant Permit No. 1270009-004-AC

2200 MW Repowering Project PSD-FL-270
BD-1



BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION (BACT)

The EPA currently stresses that BACT should be determined using the “top-down" approach. The first
step in this approach is to determine, for the emission unit in question, the most stringent control
available for a similar or identical emission unit or emission unit category. If it is shown that this level
of controt is technically or economically uafeasible for the emission unit in question, then the next most
stringent level of control is determined and similarly evaluated. This process continues until the BACT
level under consideration cannot be eliminated by any substantial or unique technical, environmental, or
economic objections.

BACT DETERMINATION BY THE DEPARTMENT

Volatile organic compound (VOC) emissions, like CO emissions, are formed due (o incomplete
combustion of fuel. The combustion turbine, particularly with the very high firing temperatures
characteristic of the F-Class technology, is very efficient at destroying VOC.

The applicant has proposed good combustion practices to control VOC to 1.4 ppm while firing natural
gas and 7 ppmvw when firing distillate oil. The limit for gas firing is equal to the lowest BACT-based
VOC Limit known to the Department. Further reduction by installation of oxidation catalyst was not

determined to be cost-effective based on the applicant’s estimate of $63,400 per ton of VOC removed.

- The limit for the limited oi! firing case is consistent with levels established as BACT. According to GE,

even lower VOC emissions were achieved during recent tests of the DLN-2.6 technology when firing
natural gas.' Therefore, the Department-accepts FPL VOC proposal as BACT for this repowering
project. ' '

DETAILS OF THE ANALYSIS MAY BE OBTAINED BY CONTACTING:

A. A Linero, P.E. Administrator, New Source Review Section
Teresa Heron, Project Review Engineer, New Source Review Section
Department of Environmental Protection

Bureau of Air Regulation

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Recommended By: Approved By:
C. H. Fancy, P.E., Chiefl Howard L. Rhodes, Director
Bureau of Air Regufation Division of Air Resources Management

w44 7/14./27

Date: | Date:

References

! Telecon. Vandervort, C., GE, and Lincre, A. A.. DEP. VOC Emissions From FA Gas Turbines with IM.N-2.6 Combustors.

FPL Sanford Plant Permit No. 1270009-004-AC
2200 MW Repowering Project PSD-FL-270
BD-2



APPENDIX GC
GENEGRAL PERMIT CONDITIONS [F.A.C. 62-4.160]

Gl

G.2

G3

G4

G5

G.6

G.7

0
o0

The terms, conditions, requirements, {imitations, and restrictions set forth in this permit are "Permit
Conditions" and are binding and enforceable pursuant to Sections 403.161, 463.727, or 403.859 through
403.861, Florida Statutes. The permittec is placed on notice that the Department will review this permit
periodically and may initiate enforcement action for any violation of these conditions.

This permit is valid only for the specific processes and operations applicd for and indicated in the
approved drawings or exhibits. Any unauthorized deviation from the approved drawings or exhibits,
specifications, or conditions of this permit may constitute grounds for revocation and enforcement action

by the Department.

As provided in Subsections 403.087(6) and 403.722(5), Florida Statutes, the issuance of this permit does
not convey and vested rights or any exclusive privileges. Neither does it authorize any injury to public
or private property or any invasion of personal rights, nor any infringement of federal, state or local laws
or regulations. This permit is not a waiver or approval of any other Department permit that may be
required for other aspects of the total project which are not addressed in the permit.

This permit conveys no title to land or water, does not constitute State recognition or acknowledgment of
title, and does not constitute authority for the use of submerged lands unless herein provided and the
necessary title or leaschold interests have been obtained from the State. Only the Trustees of the Internal
[mprovement Trust Fund may express State opinion as to title.

This permit does not relieve the permittee from liability for harm or injury to human health or welfare,
animal, or plant life, or property caused by the construction or operation of Lhis permitted source, or from
penalties therefore; nor does it allow the permittee to cause pollution n contravention of Florida Statutes
and Department rules, unless specifically authorized by an order from the Department.

The permitiee shall properly operate and maintain the facility and systems of treatment and controd (and
related appurtenances) that are installed or used by the permittee to achieve compliance with the
conditions of this permit, as required by Department rules. This provision includes the operation of
backup or auxiliary facilitics or similar systems when necessary to achieve compliance with the
conditions of the permit and when required by Department rules.

The permittee, by accepting this permit, specifically agrees to allow authorized Department personnel,
upon presentation of credentials or other documents as may be required by law and at a reasonable time,
access to the premises, where the permitted activity is located or conducted to:

a) Have access 1o and copy and records that must be kept under the conditions of the permit;

b) Inspect the facility, equipment, practices, or operations regulated ar required under this permit, and,

c) Sample or monilor any subslances or parameters at any focation reasonably necessary Lo assure
compliance with this permit or Department rules.

Reasonable time may depend on the nature of the concern being investigated.

If, for any reason, the permitiee does not comply with or will be unable to comply with any condition or
limitation specified in this permit, the permittee shall immediately provide the Department with the
fotlowing information:

a) A description of and cause of non-compliance; and

b) The period of noncompliance, including dates and times; or, if not corrected, the anticipated time the
non-compliance is expected to continue, and steps being taken to reduce, eliminate, and prevent
recurrence of the non-compliance.

FPL Sanford Plant DEP File No. 1270009-004-AC
2200 MW Repowering Project Facility 1.D>. 1270009

page GC-1



APPENDIX GC
GENERAL PERMIT CONDITIONS [F.A.C. 62-4.160]

The permittee shall be responsible for any and all damages which may result and may be subject to
enforcement action by the Department for penalties or for revocation of this permit.

G9 In accepting this permit, the permittee understands and agrees that all records, notes, monitoring data and
other information relating to the construction or operation of this permitted source which are submitted
to the Department may be used by the Department as evidence in any enforcement case involving the
permitted source arising under the Florida Statutes or Department rules, except where such use is
prescribed by Sections 403.73 and 403.11(1, Florida Statutes. Such evidence shall only be used to the
extend it is consistent with the Florida Rules of Civil Procedure and appropriate evidentiary rules.

(.10 The permittee agrees to comply with changes in Department rules and Florida Statutes after a reasonable
time for compliance, provided, however, the permittece does not waive any other rights granted by Florida
Statutes or Department rules.

G.11  This permit 15 transferable only upon Department approval in accordance with Florida Administrative
Code Rules 62-4.120 and 62-730.300, F.A.C., as applicable. The permittee shall be liable for any non-

~ compliance of the permitted activity until the transfer is approved by the Department.

G.12  This permit or a copy thereof shall be kept at the work site of the permitted activity.

G.13  This permit also constitutes:

a) Determination of Best Available Control Technology for VOC (X)

b) Determination of Prevention of Significant Deterioration for VOC (X); and

c) Compliance with New Source Performance Standards (X).

G.14  The permittee shall comply with the following:

a) Upon request, the permittee shall furnish all records and plans required under Department rules.
During enforcement actions, the retention period for all records will be extended automatically
unless otherwise stipulated by the Department.

b) The permittee shall hold at the facility or other location designated by this permit records of all
monitoring information (including all calibration and maintenance records and all original strip chart
recordings for continuous monitoring instrumentation) required by the permit, copies of all reports
required by this permit, and records of all data used to complete the application or this permit. These
materials shall be retained at least three years from the date of the sample, measurement, report, or
application unless otherwise specified by Department rule.

c) Records of monitoring information shall include:

1. The date, exact place, and time of sampling or measurements;

2. The person responsible for performing the sampling or measurements;
3. The dates analyses were performed;

4. The person responsible for performing the analyses;

5. The analytical techniques or methods used; and

6. The results of such analyses.

G.15 . When requested by the Department, the permitiee shall within a reasonable time furnish any information
required by law which is needed to determine compliance with the permit. I the permittee becomes
aware that relevant facts were not submitted or were incorrect in the permit application or in any report
1o the Department, such facts or information shall be corrected promptly.

FPL Sanford Plant DEP Fite No. 1270009-004-AC

2200 MW Repowering Project Facility 1.D. 1270009
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COMPLIANCE REPORT AND PLAN




6/5/03 0237560/4/4.4/4 4.1 Sanford Unit 4/PSNFS_ 14

ATTACHMENT PSNFS 14
COMPLIANCE REPORT AND PLAN
The facility and emissions units identified in this application are in compliance with the Applicable
Requirements identified in Sections IL.B. and 111.D. of the application form and attachments referenced in

Section HLL. 12 (if included). Compliance is certified as of the date this application is submitted to the
Florida Department of Environmental Regulation as required in Rule 62-213.420(1)a) F.A.C.

Golder Associates
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COMPLIANCE CERTIFICATION



Department of
Environmental Protection
Division of Air Resource Management

STATEMENT OF COMPLIANCE - TITLE V SOURCE

REASON FOR SUBMISSION {Check one to indicate why this statement of compliance is being submitted)

O Annual Requirement 00 Transfer of Permit [J Permanent Facility Shutdown
REPORTING PERIOD* REPORT DEADLINE**
January 1 through _ March 31 of 2003 {year)

*The statement of compliance must cover alil conditions that were in effect during the indicated reporting period,
including any conditions that were added, deleted, or changed through permit revision.
**See Rule 62-213.440(3)(2)2., F.AC.

Facility Owner/Company Name:_ Florida Power & Light Company

Site Name: _ Sanford Plant Facility ID No. _ 1270009 County: _Volusia

COMPLIANCE STATEMENT (Check only one of the following three options)

XX

A. This facility was in compliance with all terms and conditions of the Title V Air Operation Permit and, if
applicable, the Acid Rain Part, and therc werc no reportable incidents of deviations from applicable
requirements associated with any malfunction or breakdown of process, fuel burning or emission control
equipment, or monitoring systems during the reporting period identified above.

B. This facility was in compliance with all terms and conditions of the Title V Air Operation Permit and, if
applicable, the Acid Rain Part; however, there were one or more reportable incidents of deviations {rom
applicable requirements associated with malfunctions or breakdowns of process, fuel burning or cinission
control equipment, or monitoring systems during the reporting period identified above, which were reported
to the Department. For each incident of deviation, the following information is included:

1. Date of report previously submitted identifying the incident of deviation.
2. Description of the incident.

C. Ths facility was in compliance with all terms and conditions of the Title V Air Operation lermit and, if
applicable, the Acid Rain Part, EXCEPT those identificd in the pages attached to this report and any
reportable incidents of deviations from applicable requirements associated with malfunctions or breakdowns
of process, fuel burning or emission control equipment, or monitoring systems during the reporting period
identified above, which were reported to the Department. For each item of noncompliance, the following
information is included:

1. Emissions unit identification number.

2. Specific permit condition number (note whether the permit condition has been added, deleted, or
changed during certification period).

3. Description of the requirement of the permit condition.

4.  Basis for the determination of noncompliance (for monitored parameters, indicate whether monitoring
was continuous, i.e., recorded at least every 15 minutes, or intermittent).

5.  Beginning and ending dates of periods of noncompliance.

6.  Identification of the probable cause of noncompliance and description of corrective action or
preventative measures implemented.

7. Dates of any reports previously submitted identifying this incident of noncompliance.

For each incident of deviation, as described in paragraph B. above, the following information is included:

1. Date of report previously submitted identifying the incident of deviation.
2. Description of the incident.

DEP Form No. 62-213.900(7)
Effective: 6-02-02 1



STATEMENT OF COMPLIANCE - TITLE V SOURCE

RESPONSIBLE OFFICIAL CERTIFICATION

I, the undersigned, am a responsible official (Title V air permit application or responsible official
notification form on file with the Department) of the Title V source for which this document is being
submitted. With respect to all matters other than Acid Rain program requirements, I hereby certify,
based on the information and belief formed after reasonable inquiry, that the statements made and data
contained in this document are true, accurate, and complete.

W/ Clajs>

gA
(Signature of (Title V SoliPce Res@vible Official) "(Dlate)

Name: /\ZQ(CH\QJ/Q -\/\Q,W\Qéb\\ Title: ?QTM

7

DESIGNATED REPRESENTATIVE CERTIFICATION (only applicable to Acid Rain source)

I, the undersigned, am authorized to make this submission on behalf of the owners and operators of the
Acid Rain source or Acid Rain units for which the submission is made. I certify under penalty of law
that I have personally examined, and am familiar with, the statements and information submitted in this
document and all its attachments. Based on my inquiry of those individuals with primary responsibility
for obtaining the information, I certify that the statements and information arc to the best of my
knowledge and belief true, accurate, and complete. 1 am aware that there are significant penalties for
submitting false statements and information or omitting required statements and information, including
the possibility of fine or imprisonment.

(Signature of Acid Rain Source Designated Representative) (Date)

Name: Title:

{Note: Attachments, if required, are created by a responsible official or designated representative, as
appropriate, and should consist of the information specified and any supporting records. Additional
information may also be attached by a responsible official or designated representative when
elaboration is required for clarity. This report is to be submitted to both the compliance authority (DEP
district or local air program) and the U.S. Environmental Protection Agency(EPA) (U.S. EPA Region 4,
Air and EPCRA Enforcement Branch, 61 Forsyth Street, Atlania GA 30303).}

DEP Form No. 62-213.900(7)
Effective: 6-02-02 2



Emissions Unit Information Section 1thrud4 gf 5 Combustion Turbines 4A thru 4D

II1. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through J as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
(All Emissions Units)

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in This Section: (Check one)

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ X } This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

[} This Emissions Unit Information Section addresses, as a single emissions unit, one or more
process or production units and activities which produce fugitive emissions only.

2. Regulated or Unregulated Emissions Unit? (Check one)

{ X ] The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.

[ ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated
emissions unit.

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
Combustion Turbines 4A through 4D.

4. Emissions Unit Identification Number: [ ] NolID
ID: 005-008 [ ] ID Unknown

5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major { 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [X]
A FEB 2002 49

9. Emissions Unit Comment: (Limit to 500 Characters)

The emission units are four General Electric (E) Frame 7FA Advanced CTs. Unit 4 will fire
natural gas. It can be operated in only combined cycie mode. Nameplate ratings, heat input,
emissions, etc., are the same for each CT (see Attachment PSN-A9).

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 12 6/5/03




Emissions Unit Information Section 1thrud of 5 Combustion Turbines 4A thru 4D

Emissions Unit Control Equipment

1. Control Equipment/Method Description (Limit to 200 characters per device or method):

Dry Low NO, Combustors

2. Control Device or Method Code(s): 025

Emissions Unit Details

1. Package Unit:

Manufacturer: General Electric Model Number: 7FA
2. Generator Nameplate Rating: 182 MW
3. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds

Incinerator Afterburner Temperature: °F
DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 13 6/5/03



Emissions Unit Information Section 1thru4 of 5 Combustion Turbines 4A thru 4D

B. EMISSIONS UNIT CAPACITY INFORMATION
(Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: 1776 mmBtwhr
2. Maximum Incineration Rate: Ib/hr tons/day
3. Maximum Process or Throughput Rate:
4. Maximum Production Rate:
5. Requested Maximum Operating Schedule:
hours/day days/week
weeks/year 8,760  hours/year

6. Operating Capacity/Schedule Comment (limit to 200 characters):

Maximum heat input for gas firing at turbine inlet temperature of 59 degrees Fahrenheit (°F),
60% relative humidity, 100% load and 14.7 psia. Heat input as High Heating Value {(HHV).
Generator nameplate Rating - 182 MW (35°F turbine inlet).

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 14 6/5/03



Emissions Unit Information Section fthrud of 5 Combustion Turbines 4A thru 4D

C. EMISSIONS UNIT REGULATIONS
(Regulated Emissions Units Only)

List of Applicable Regulations

See Attachment PSNCT4A-4D_13

. .

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 15 6/5/03



Emissions Unit Information Section 1thrud of 5 Combustion Turbines 4A thru 4D

D. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)

Emission Poin{ Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram? See Figure C-3 3

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point): -

Unit can exhaust through HRSG stack.

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
v 125 feet 19  feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
220 °F Rate: 76 %
1,196,162 acfm
1. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
858,197  dscfm feet

13. Emission Point UTM Coordinates:
Zone: 17 East (km): 468.3 North (km): 3190.3

14. Emission Point Comment (limit to 200 characters):

Stack conditions for combined cycle operation and turbine inlet of 35°F. Stack
conditions vary based on turbine inlet temperature and operating load. All CTs equipped
with inlet foggers.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 16 6/5/03



Emissions Unit Information Section 1thrud gf 5 Combustion Turbines 4A thru 4D

E. SEGMENT (PROCESS/FUEL) INFORMATION
(All Emissions Units)

Segment Description and Rate: Segment 1 of 1

1. Segment Description (Process/Fuel Type) (limit to 500 characters):

Natural Gas
2. Source Classification Code (SCC): 3. SCC Units:
2-01-002-01 Million Cubic Feet
4. Maximum Hourly Rate; | 5. Maximum Annual Rate: 6. Estimated Annual Activity
1.81 15,882 Factor:
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:
1,024

10. Segment Comment (limit to 200 characters):

Maximum Hourly Rate = 1,813 (rounded to 1.81)
Max and Annual based on 35°F turbine inlet. Million Btu/SCC as HHV.

Segment Description and Rate: Segment of

1. Segment Description {(Process/Fuel Type ) (limit to 500 characters):

2. Source Classification Code (SCC): 3. SCC Units:

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
Factor:

7. Maximum % Sulfur; 8. Maximum % Ash: 9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp

Effective: 2/11/99 17 6/5/03



Emissions Unit Information Section 1thrud ,f 5 Combustion Turbines 4A thru 4D

F. EMISSIONS UNIT POLLUTANTS
(All Emissions Units)

1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code ‘Device Code Regulatory Code

PM wp

80, wpP

NOy 025 EL

co EL

voC EL
DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA Dapp
Effective: 2/11/99 18 6/5/03



Emissions Unit Information Section 1thrud4 of 5 Combustion Turbines 4A thru 4D

Pollutant Detail Information Page 1 of 5 Particulate Matter - Total

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
{Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
PM
3. Potential Emissions: 4. Synthetically
10  lb/hour 43.8  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 9 Ib/hr 7. Emissions
Reference: Golder, 1999. gflethod Code:

8. Calculation of Emissions (limit to 600 characters):

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Lb/hr per CT based on Air Construction Permit Application.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:

10% Opacity 10 lb/hour 43.8 tons/year

5. Method of Compliance (limit to 60 characters):

EPA Method 9

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Gas firing. Air Construction Permit 1270009-004-AC and PSD-FL-270.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 ' 19 6/5/03



Emissions Unit Information Section 1thrud gf 5 Combustion Turbines 4A thru 4D

Pollutant Detail Information Page 2 of 5 Sulfur Dioxide

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
50,
3. Potential Emissions: 4. Synthetically
51  Ib/hour 225 tons/year Limited? | ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ ]2 [ 13 to tons/year
6. Emission Factor: 1 grain S$/100 cf Gas 7. Emissions
Reference: Golder, 1999. gdethod Code:

8. Calculation of Emissions (limit to 600 characters):

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Lb/hr and tonfyear per CT based on Air Construction Permit Application.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Enssions:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
5.1 lb/hour 22,5 tons/year

5. Method of Compliance (limit to 60 characters):

Fuel sampling; vendor sampling of natural gas

6. Allowable Emissions Comment {Desc. of Operating Method) (limit to 200 characters):

Requested Allowahle Emissions and Units = natural gas from pipeline. Allowable based on
typical maximum fuel sulfur content.
Air Construction Permit 1270009-004-AC and PSD-FL-270.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 19 6/6/03



Emissions Unit Information Section 1thrud of 5 Combustion Turbines 4A thru 4D

Pollutant Detail Information Page 3 of 5 Nitrogen Oxide

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION'
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
NO,
3. Potential Emissions: 4. Synthetically
68 Ib/hour 297.8  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 9 ppmvd @ 15% O, 7. Emissions
Reference: Golder, 1999. TethOd Code:

8. Calculation of Emissions (limit to 600 characters):

Emission Factor = Gas Firing

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Lb/hr and tons/year per CT based on Air Construction Permit Application.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:
9 ppmvd @ 15% O, 68 Ib/hour 297.8 tons/year

5. Method of Compliance (limit to 60 characters):

CEM - Part 75

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Gas firing allowable emissions are a 30-day rolling average. Air Construction Permit
1270009-004-AC and PSD-FL-270. CEM is installed in HRSG stack.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 19 6/5/03



Emissions Unit Information Section 1thrud4 of 5 Combustion Turbines 4A thru 40

Pollutant Detail Information Page 4 of 5 Carbon Monoxide

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
co
3. Potential Emissions: 4. Synthetically
449 Ib/hour 196.6  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ 12 [ 13 to tons/year
6. Emission Factor: 12 ppmvd 7. Emissions
Reference: Golder, 1999. [2V[ethod Code:

8. Calculation of Emissions (limit to 600 characters):

Emission Factor = Gas Firing

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Lb/hr and tonsfyear per CT based on Air Construction Permit Application.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
OTHER Emissions:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:

12 ppmvd 449 Ib/hour 196.6 tons/year

5. Method of Compliance (limit to 60 characters):

EPA Method 10; Annual Test

6. Allowable Emissions Comment {(Desc. of Operating Method) (limit to 200 characters):

Gas firing. Air Construction Permit 1270009-004-AC and PSD-FL-270.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 19 6/6/03



Emissions Unit Information Section 1thrud of 5 Combustion Turbines 4A thru 4D

Pollutant Detail Information Page 5 of 5 Volatile Organic Compounds

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:

vOC
3. Potential Emissions: 4. Synthetically
3  lb/hour 131 tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
{ 11 [ ]2 [ 13 to tons/year
6. Emission Factor: 1.4 ppmvd 7. Emissions
Reference: Golder, 1999. 246”‘0‘1 Code:

8. Calculation of Emissions (limit to 600 characters):

Emission Factor = Gas

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Lb/hr and tons/year per CT based on Air Construction Permit Application.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code:
OTHER

2. Future Effective Date of Allowable
Emissions:

3. Requested Allowable Emissions and Units:

4. Equivalent Allowable Emissions:

1.4 ppmvd 3 Ib/hour 13.1 tons/year

5. Method of Compliance (limit to 60 characters):

EPA Method 18 or 25A; Initiat Compliance Test only

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

Gas firing. Air Construction Permit 1270009-004-AC and PSD-FL-270.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 19 6/6/03



Emissions Unit Information Section 1thrud4 ,f 5 Combustion Turbines 4A thru 4D

H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation 1 of 2

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE10 { ] Rule [ X ] Other

3. Requested Allowable Opacity:
Normal Conditions: 10 % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance:
Annual VE Test - EPA Method 9.

5. Visible Emissions Comment (limit to 200 characters):

Gas Firing

I. CONTINUOUS MONITOR INFORMATION
(Only Regulated Emissions Units Subject to Continuous Monitoring)

Continuous Monitoring System: Continucus Monitor 1 of 1

1. Parameter Code: EM 2. Pollutant(s). NO,

3. CMS Requirement: [ X ] Rule [ ] Other

4, Monitor Information:
Manufacturer: NO, = Thermo Environmental Instruments; O, = Servomex

Model Number: NO, = 43CHL; O, = 1400

Serial Number: NO, 0O,
4A= 42CHS-76011-381 01420C/2557
4B= 42CHS-76009-381 01420C/2558
4C= 42CHS-76010-381 01420C/2561
4D= 42CHS-76008-381 01420C/2563

5. Installation Date: 6. Performance Specification Test Date:
1 JAN 2003 through 30 MAR 2003 14 APR 2003 (4A); 15 APR 2003 (4C);
14 APR 2003 (48); 17 APR 2003 (4D)

7. Continuous Monitor Comment (limit to 200 characters):

DEP Form No. 62—210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 20 6/6/03



Emissions Unit Information Section 1thrud4 of 5 Combustion Turbines 4A thru 4D

H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation 2  of 2

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:

VE99 [ X ] Rule [ ] Other
3. Requested Allowable Opacity:

Normal Conditions: % Exceptional Conditions: 100 %

Maximum Period of Excess Opacity Allowed: 60 min/hour
4. Method of Compliance:

None
5. Visible Emissions Comment (limit to 200 characters):

FDEP Rule 62-210.700(1). Allowed for 2 hours {120 minutes) per 24 hours for start-up,

shutdown, and malfunction.

I. CONTINUOUS MONITOR INFORMATION
(Only Regulated Emissions Units Subject to Continuous Monitoring)
Continuous Monitoring System: Continuous Monitor of
1. Parameter Code: 2. Pollutant(s):
3. CMS Requirement: { ] Rule [ ] Other
4. Monitor Information:
Manufacturer:

Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:
7. Continuous Monitor Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form

Effective: 2/11/99 20

0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
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Emissions Unit Information Section 1thru4 of 5 Combustion Turbines 4A thru 4D

J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

Supplemental Requirements

1.

Process Flow Diagram

[ X ] Attached, Document ID: Figure C-3 [ ] Not Applicable [ ] Waiver Requested

Fuel Analysis or Specification
[ X ] Attached, Document ID: Table 2-2 [ ] Not Applicable
[ 1 Waiver Requested

Detailed Description of Control Equipment

[ X ] Attached, Document ID: GER-3568F] ] Not Applicable [ ] Waiver Requested

Description of Stack Sampling Facilities
[ X ] Attached, Document ID: PSNCT4A-4Dstack | | Not Applicable
[ ] Waiver Requested

Compliance Test Report
{ ] Attached, Document ID:
[ X ] Previously submitted, Date: 4A and 4C - 3 APRIL 2003; 4B and 5D - 04 APRIL 2003

[ ] Not Applicable

Procedures for Startup and Shutdown
[ X ] Attached, Document ID: _PSNCT4A-4D 6 [ ] Not Applicable
[ ] Waiver Requested

Operation and Maintenance Plan
[ ] Attached, Document ID: { X ] Not Applicable [ ] Waiver Requested

Supplemental Information for Construction Permit Application
[ ] Attached, Document ID: [ X ] Not Applicable

9.

Other Information Required by Rule or Statute
[ ] Attached, Document ID: [ X ] Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form

Effective: 2/11/99 21

0237560/4/4,3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
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Emissions Unit Information Section 1thrud of 5 Combustion Turbines 4A thru 4D

Additional Supplemental Requirements for Title V Air Operation Permit Applications

11. Alternative Methods of Operation
[ X ] Attached, Document [D: PSNCT4A-4D_12 [ ] Not Applicable

12. Alternative Modes of Operation (Emissions Trading)
[ ] Attached, Document ID: [ X ] Not Applicable

13. Identification of Additional Applicable Requirements
{ X ] Attached, Document [D: PSNFS_9 [ ] Not Applicable

14. Compliance Assurance Monitoring Plan
[ ] Attached, Document ID: [ X ] Not Applicable

15. Acid Rain Part Application (Hard-copy Required)

[ X ] Acid Rain Part - Phase IT (Form No. 62-210.900(1)(a))
Attached, Document [D: PSNCT4A-4D 15

[ ] Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
Attached, Document ID:

[ ] New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document ID:

{ ] Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
Attached, Document ID:

[ ] Phase Il NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
Attached, Document ID:

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document ID:

[ ] Not Applicable

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA Dapp
Effective: 2/11/99 22 6/5/03
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Wet Surface Air Cooler (Unit 5). Unit 5B stack in background.

Attachment PSN-A9
Site Photographs

Source: Golder, 2002,
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Unit 5A CT Exhaust/HRSG Inlet

Attachment PSN-A9
Site Photographs
Source: Golder, 2002,
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Unit 5A Inlet Fogger Skid
Unit SA CEM Shelter

Attachment PSN-A9
Site Photographs
Source: Golder, 2002

6/6/03
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Unit 5A Electric Gas Heater (used for startup)

Attachment PSN-A9
Site Photographs

Do,

Source: Goider, 2002.
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Unit 5A Steam Gas Heater
Unit SA Fire Protection System
Attachment PSN-A9
Site Photographs
Source: Golder, 2002,
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ATTACHMENT PSNCT4A-4D_13

APPLICABLE REQUIREMENTS LISTING

EMISSION UNIT ID: Combustion Turbines 4A — 4D

FDEP Rules:

Air Pollution Control-General Provisions:

62-204.800(7)(b)37. (State Only)
62-204.800(7)(c) (State Only)

62-204.800(7)(d)(State Only)
62-204.800(12) (State Only)
62-204.800(13) (State Only)
62-204.800(14) (State Oaly)
62-204.800(16) (State Only)

Stationary Sources-General:
62-210.650

62-210.700(1)
62-210.700(4)
62-210.700(6)

Acid Rain:

62-214.300

62-214.320
62-214.330(1)(a)
62-214.340
62-214.350(2);(3);(5);(6)
62-214.370

62-214.430

NSPS Subpart GG

NSPS authority

NSPS General Provisions

Acid Rain Program

Allowances '

Acid Rain Program Monitoring

Excess Emissions (Potentially applicable over term of permit)

Circumvention; EUs with control device
Excess Emissions;

Excess Emissions; poor maintenance
Excess Emissions; notification

All Acid Rain Units (Applicability)

All Acid Rain Units (Application Shield)

Compliance Options (if 214.430)

Exemptions (retired units)

All Acid Rain Units {Certification)

All Acid Rain Units (Revisions; correction; potentially applicable if
a need arises)

All Acid Rain Units {Compliance Options-if required)

Stationary Sources-Emission Standards:

62-296.320(4)(b)(State Only)

CTs/Diesel Units

Stationary Sources-Emission Monitoring (where stack test is required):

62-297.310(1)
62-297.310(2)
62-297.310(3)
62-297.310(4)
62-297.310(5)
62-297.310(6)(a)
62-297.310(6)(c)
62-297.310(6)(d)
62-297.310(6)(e)
62-297.310(6)(f)
62-297.310(6)(g)
62-297.310(7)(a)!1.
62-297.310(7)(a)3.
62-297.310(7)(a)4.

Ali Units (Test Runs-Mass Emission)

All Units {Operating Rate)

All Units (Calculation of Emission)

All Units {Applicable Test Procedures)

All Units (Determination of Process Variables)
All Units (Permanent Test Facilities-general)
All Units (Sampling Ports)

All Units {(Work Platforms)

All Units (Access)

All Units (Electnical Power)

All Units (Equipment Support)

Applies mainly to CTs/Diesels

Permit Renewal Test Required

Annual Test

Golder Associates



6/5/03

2 0237560/4/4.4/4 4.1 Sanford Unit 4/PSNCT4A-4D 13

62-297.310(7)(a)5.
62-297.310(7)(a)8.
62-297.310(7)(a)9.
62-297.310(7)(c)
62-297.310(8)

Federal Rules:
NSPS Subpart GG:
40 CFR 60.332(a)(1)
40 CFR 60.332(a)(3)
40 CFR 60.333

40 CFR 60.334

40 CFR 60.335

NSPS General Requirements:

40 CFR 60.7(a)(1)
40 CFR 60.7(a)(3)
40 CFR 60.7(a)(4)
40 CFR 60.7(a)(5)
40 CFR 60.7(b)
40 CFR 60.7(c)
40 CFR 60.7(d)
40 CFR 60.7(f)
40 CFR 60.8(a)
40 CFR 60.8(b)
40 CFR 60.8(c)
40 CFR 60.8(d)
40 CFR 60.8(c)

40 CFR 60.8(D)
40 CFR 60.11(a)
40 CFR 60.11(b)
40 CFR 60.11(c)

40 CFR 60.11(d)
40 CFR 60.11(e)(2)
40 CFR 60.12

40 CFR 60.13(a)
40 CFR 60.13(d)(1)
40 CFR 60.13(e)
40 CFR 60.13(f)

Acid Rain-Permits;
40 CFR 72.9%(a)

40 CFR 72.9(b)

40 CFR 72.9(cX1)

40 CFR 72.9(c)2)

40 CFR 72.9(c)(3)(iv)
40 CFR 72.9(c}(4)

40 CFR 72.9(c)(5)

40 CFR 72.9(e)

40 CFR 72.9(f)

PM exemption if <400 hrs/yr

VE Compliance Test if > 400 hrsfyr

FDEP Notification - 15 days

Waiver of Compliance Tests (Fuel Sampling)
Test Reports

NO, for Electric Utility CTs

NOj for Electric Utility CTs

SO, limits

Monitoring of Operations (Custom Monitoring for Gas)
Test Methods

Notification of Construction

Notification of Actual Start-Up

Notification and Recordkeeping (Physical/Operational Cycle)
Notification of CEM Demonstration

Recordkeeping (startup/shutdown/malfunction)

Notification and Recordkeeping (startup/shutdown/malfunction)
Notification and Recordkeeping (startup/shutdown/malfunction)
Recordkeeping {maintain records-2 yrs)

Performance Test Requirements

Performance Test Requirements

Performance Tests (representative conditions)

Performance Test Notification

Provide Stack Sampling Facilities

Test Runs

Compliance (ref. S. 60.8 or Subpart; other than opacity)
Compliance (opacity determined EPA Method 9)
Compliance {opacity; excludes startup/shutdown/malfunction)
Compiliance {maintain air pollution control equip.)
Compliance (opacity; ref. S. 60.8)

Circumvention

Monitoring (Appendix B; Appendix F)

Monitoring (CEMS; span, drift, etc.)

Monitoring (frequency of operation)

Monitoring (frequency of operation)

Permit Requirements

Monitoring Requirements

SO, Allowances-hold allowances

SO; Allowances-violation

S0O; Allowances-Phase II Units

S0, Allowances-allowances held in ATS

S0O; Allowances-no deduction for 72.9(c)}(1)(i)
Excess Emission Requirements
Recerdkeeping and Reporting

Golder Associates
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40 CFR 72.9(g) Liability

40 CFR 72.20(a) Designated Representative; required

40 CFR 72.20(b) Designated Representative; legally binding

40 CFR 72.20(c) Designated Representative; certification requirements
40 CFR 72.21 Submissions

40 CFR 72.22 Alternate Designated Representative

40 CFR 72.23 Changing representatives; owners

40 CFR 72.24 Certificate of representation

40 CFR 72.30(a) Requirements to Apply

40 CFR 72.30(b)}(2) Requirements to Apply (Phase 1I-Complete)

40 CFR 72.30(c) Requirements to Apply (reapply before expiration)
40 CFR 72.30(d) Requirements to Apply (submittal requirements)
40 CFR 72.31 Information Requirements; Acid Rain Applications
40 CFR 72.32 Permit Application Shield

40 CFR 72.33(b) Dispatch System ID; unit/system 1D

40 CFR 72.33(c) Dispatch System ID; ID requirements

40 CFR 72.33(d) Dispatch System ID; ID change

40 CFR 72.40(a) General; compliance plan

40 CFR 72.40(b) General; muiti-unit compliance options

40 CFR 72.40(d) General; termination of compliance options

40 CFR 72.51 Permit Shield

40 CFR 72.90 Annual Compliance Certification

Allowances:

40 CFR 73.33(a),(c)
40 CFR 73.35(c)(1)

Monitoring Part 75:

40 CFR 75.4
40 CFR 75.5

40 CFR 75.10(a)(1)
40 CFR 75.10(a)(2)
40 CFR 75.10(a)(3)(iii)

40 CFR 75.10(b)
40 CFR 75.10(c)
40 CFR 75.10(f)
40 CFR 75.10(g)
40 CFR 75.11(d)
40 CFR 75.11(e)
40 CFR 75.12(a)
40 CFR 75.12(c)
40 CFR 75.13(b)
40 CFR 75.13(c)
40 CFR 75.14(c)
40 CFR 75.20(a)
40 CFR 75.20(b)
40 CFR 75.20(c)
40 CFR 75.21(a)
40 CFR 75.21(c)
40 CFR 75.21(d)

Authorized account representative
Compliance: 1D of allowances by serial number

Compliance Dates;

Prohibitions

Primary Measurement; SOy;

Primary Measurement; NO,;

Primary Measurement; CQO;; O; monitor

Primary Measurement; Performance Requirements
Primary Measurement; Heat Input; Appendix F

Primary Measurement; Minimum Measurement

Primary Measurement; Minimum Recording

SO; Monitoring; Gas- and Oil-fired units

SO; Monitoring; Gaseous firing

NO, Monitoring; Coal; Non-peaking oil/gas units

NO, Monitoring; Determination of NO, emission rate; Appendix F
CO; Monitoring; Appendix G

CO; Monttoring; Appendix F

Opacity Monitoring; Gas units; exemption

Initial Certification Approval Process; Loss of Certification
Recertification Procedures (if recertification necessary)
Certification Procedures (if recertification necessary)
QA/QC; CEMS; Appendix B (Suspended 7/17/95-12/31/96)
QA/QC; Calibration Gases

QA/QC; Notification of RATA

Golder Associates
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40 CFR 75.21(e)
40 CFR 75.22
40 CFR 75.24

40 CFR 75.30(a)(3)
40 CFR 75.30(a)(4)

40 CFR 75.30(d)
40 CFR 75.31
40 CFR 75.32
40 CFR 75.33
40 CFR 75.36
40 CFR 75.53
40 CFR 75.5%(a)
40 CFR 75.57(b)
40 CFR 75.57(d)
40 CFR 75.57(¢e)
40 CFR 75.57(h)
40 CFR 75.58(c)
40 CFR 75.58(e)
40 CFR 75.59
40 CFR 75.60
40 CFR 75.61
40 CFR 75.62
40 CFR 75.63
40 CFR 75.64(a)
40 CFR 75.64(b)
40 CFR 75.64(c)
40 CFR 75.64(d)
40 CFR 75.64(f)
40 CFR 75.64(g)
40 CFR 75.66
Appendix A
Appendix B
Appendix C.
Appendix D
Appendix F

QA/QC; Audits

Reference Methods

Out-of-Control Periods; CEMS

General Missing Data Procedures; NO,

General Missing Data Procedures; CO,

General Missing Data Procedures; SO,

Initial Missing Data Procedures (new/re-certified CMS)
Monitoring Data Availability for Missing Data
Standard Missing Data Procedures

Missing Data for Heat Input

Monitoring Plan; revisions

Recordkeeping Requirements for Affected Sources
Operating Parameter Record Provisions

NO, Emission Record Provisions

CO; Emussion Record Provisions

Missing Data Records

Specific SO; Emission Record Provisions

Specific SO; Emission Record Provisions
Certification; QA/QC Provisions

Reporting Requirements-General

Reporting Requirements-Notification cert/recertification
Reporting Requirements-Monitoring Plan

Reporting Requirements-Certification/Recertification
Reporting Requirements-Quarterly reports; submission
Reporting Requirements-Quarterly reports; DR statement
Rep. Req.; Quarterly reports; Compliance Certification
Rep. Req.; Quarterly reports; Electronic format
Method of Submission

Submission Requirements

Petitions to the Administrator (if required)
Specifications and Test Procedures

QA/QC Procedures

Missing Data Estimation Procedures

Optional SO,; Oil-/gas-fired units

Conversion Procedures

Acid Rain Program-Excess Emissions:

40 CFR 77.3
40 CFR 77.5(b)
40 CFR 77.6

Offset Plans
Deductions of Allowances
Excess Emissions Penalties (SO;)

Golder Associates
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Table 2-2. Representative Natural Gas Specification for Sanford Repowering Project

Compound Percent by Volume Percent by Weight
Methane (CHy) 95873 91.45
Ethane (C;Hg) 2.579 4.61
Propane (C;Hyg) 0.161 0.042
Butane (C4H,g) | 0.017 0.06
Pentane (CsH,;) 0.007 0.03
Hexane (C¢H ) 0.027 0.14
Carbon Dioxide (CO;) 0.883 2.53
Nitrogen (N;) 0.453 .76
Total Sulfur (S) 1 gt/100 scf™® -
Water Vapor (H;0) 0.6 Ib/MMscf -

Note: HHV =23,006 Brw/lb = 1,024 Btu/scf [60°F @ 14.7 pounds per square inch (psi)].
LHV = 20,751 Btw/lb = 924 Btw/scf (60°F @ 14.7 psi).

- *Typical maximum.

Golder Associates
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DRY LOW NO, COMBUSTION SYSTEMS FOR
GE HEAVY-DUTY GAS TURBINES

L.B. Davis
GE Power Systems
Schenectady, NY

ABSTRACT

State-of-the-art emissions control technology
for heavy-duty gas turbines is reviewed with
emphasis on the operating characteristics and
field experience of Dry Low NO, (DLN) com-
bustors for E- and F- technology machines. The
lean premixed DLN systems for gas fuel have
demonstrated their ability to meet the ever-
lower emission levels required today. Lean pre-
mixed technology has also been demonstrated
on oil fuel and is also discussed.

INTRODUCTION

The regulatory requirements for low emis-
sions from gas turbine power plants have
increased during the past 10 years.
Environmental agencies throughout the world
are now requiring even lower rates of emissions
~“NOQ, and other pullutants from both new and
~ .sting gas turbines. Traditional methods of
reducing NO, emissions from combustion tur-
bines (water and steam injection) are limited in
their ability to reach the extremely low levels
required in many localities. GE's involvement in
the development of both the traditional meth-
ods (References 1 through6} and the newer Dry
Low NO, (DLN) technology (References 7 and
8) has been well-documented. This paper focus-
es on DLN.

Since the commercial introduction of GE's
DLN combustion systems for natural-gas-fired
heavy-duty gas turbines in 1991, systems have
been installed in more than 145 machines, from
the most modern F technology (firing tempera-
ture class of 2400 F/1316 C) to field retrofits of
older machines. As of August 1996, these
machines have operated more than one million
hours with DLN; more than 290,000 hours have
been in the F technology. To meet marketplace
demands, GE has developed DLN products
broadly classified as either DLN-1, which was
developed for E-technology (2000 F/1093 C fir-
ing temperature class) machines, or DLN-2,
which was developed specifically for the F tech-
1 gy machines and is also being applied to the
EC, G and H machines.

Development of these products has required
an intensive engineering effort involving both
GE Power Systems and GE Corporate Research
and Development. This collaboration will con-
tinue as DLN is applied to the G and H
machines and combustor development for Dry
Low NO, on oil (*dry oil") continues.

This paper presents the current status of
DLN-1 technology and experience, including
dry oil, and of DLN-2 technology and experi-
ence. Background information about gas tur-
bine emissions and emissions control is con-
tained in the Appendix.

DRY LOW NOy SYSTEMS

Dry Low NO_ Product Plan

Figure 1 shows GE's Dry Low NOX product
offerings for its new and existing machines in
three major groupings. The first group includes
the MS3000, MS5000 and MS6001B products.
The 6B DLN-1 is the technology flagship prod-
uct for this group and, as can be noted, is avail-
able to meet 9 ppm NO, requirements. Such
low NO, emissions are generally not attainable
on lower firing temperature machines such as
the MS3000s and MS5000s because carbon

monoxide (CO) would be excessive.
The second major group includes the

MS7000B/E, MS7001EA and MS9001E
machines with the 9 ppm 7EA DLN-1 as the flag-
ship product. The dry oil program focuses ini-
tially on this group.

The third group combines all of the DLN-2
products and includes the FA, EC, G and H
machines, with the 7FA product as the flagship.

As shown in Figures 2 and 3, most of these
products are capable of power augmentation
and of peak firing with increased NOy emis-
sions. With gas fuel, power augmentation with
steam is in the premixed mode for both DLN-1
and DLN-2 systems. Power augmentation with
water is in the leanlean mode for DLN-1 and in
the premixed mode for DLN-2.

Tﬁc GE DLN systems integrate a staged pre-
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Gas Distitlate
Turbine NQ, Co NO, co
Model {ppoovd) (ppoved) Diluent {pprvd) Oiluent
M53002 (J) -RC N 25 Dry
M53002 (J} - SC 2 50 Ory Not Avallable
MSS5001F 42 50 Dry 65 20 Watar
M550018 42 S0 Dry 65 20 Water
MS5002C 42 50 Dry 65 20 Water
MS5001 B 25 15 Dey 42 20 Water
9 25 Ory 42 30 Water/Steam
MS6001 FA 25 15 Dry 4265 20 Watar/Steam
M$7001 B/E Conv 25 25 Oy 42 30 Water
MST001 EA 25 %5 DOy 42 20 Water
15 2 Dry 42 30 WateSteam
8 25 Dry 42 A0 Watet/Steam
MS7001 EC 25 15 Dry 42/65 20 Water/Steam
MST001 FA 25 15 Oy 42/65 20 Water/Steam
9 9 Oy 42065 30 Water/Steam
MS59001 E as i5 Dry 42 20 Water
25 25 Dry 2 20 Water
25 25 Dvy -] 20 Dry
MS7001 H 25 15 Dry £2/65 20 WaterfSteam
9 9 Ory 42165 30 Water/Steam
MS8001 EC 25 15 Dry 42/65 20 Water/Steam
MS59001 FA 25 15 Dy 42165 - 20 Water/Steam
MS9001 H 25 15 Dry 42/65 Pat] Water/Steam
Hotes: 1. NQ, levels are ot 15% axygen. Amblert (ange 30 Fi-1 C1a 100 F34C

GT24770

Figure 1. Dry Low NOy product plan

mixed combustor, the gas turbine’s
SPEEDTRONIC™ controls and the fuel and
associated systems. There are two principal mea-
sures of performance. The first is meeting the
emission levels required at base load on both gas
and oil fuel and controlling the variation of
these levels across the load range of the gas wr-
bine.

The second measure is system operability,
with emphasis placed on the smoothness and
reliability of combustor mode changes, ability to
load and unload the machine without restric-
tion, capability to switch from one fuel to anoth-

er and back again, and system response to rapid
transients (e.g., generator breaker open events
or rapid swings in load). GE's design goal is to
make the DLN system operate so the gas turbine
operator does not know whether a DLN or con-
ventional combustion system is installed (i.e., **<
operation is “transparent to the user™). A:
August 1996, a significant portion of the DLN
design and development cffort has focused on
system operability. '

Design of a successful DLN combustor for a
heavy-duty gas turbine also requires the designer

. to develop hardware features and operational

NOx NC)x at CO
Turbine @15% O, Operating Maximum | Max DIF | Max D/F
Model! (ppmvd) Mode Diluent | Diluent/Fuel | (ppmvd) | (ppmvd)
MS6001(B) 9 Premix | Steam 2.5/ 9 25
Lean-Lean | Steam 2.5 25 15
25 Premix Steam 2.5M1 25 15
{ean-Lean | Water 1.5/ 25 15
Lean-Lean | Steam 2.5 25 15
MS7001{EA) 9 Premix Steam 2.5/1 9 25
Lean-Lean | Water 1.51 25 15
Lean-Lean | Steam 2.5M1 25 15
25 Premix Steam 2.51 25 15
Lean-Lean | Water 1.5/1 25 15
Lean-Lean | Steam 2.5 25 15
MS7001(FA) 25 Premix Steam 211 25 15

GTead56

Figure 2. DLN power augmentation summary — gas fuel
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NO-Base | NO-Peak | CO-Base | CO-Peak

(ppmvd) | (ppmvd) | (pprvd) | (ppmvd)
MS6001(B) 9 18 25 6
25 50 15 4
MS7001(EA) 9 18 25 6
25 50 18 4
MS7001(FA) 25 a5 15 6
MS9001(E) 25 40 15 6

GT24557

Figure 3. DLN peak firing summary — gas fuel

methods that simultancously allow the equiva-
lence ratio and residence time in the flame zone
to be low enough to achieve low NO,, but with
acceptable levels of combustion noise (dynam-
ics), stability at part load operation and suffi-
cient residence time for CO burn-out, hence the
designation of DLN combustion design as “four-
sided box” (Figure 4).
A scientific and engineering development
} gram by GE's Corporate Research and
Development Center, Power Systems business
and Aircraft Engine business has focused on
understanding and controlling dynamics in lean
premixed flows. The objectives have been to:
¢Gather and analyze machine and laboratory
data to create a comprehensive dynamics
data base
*Create analytical models of gas turbine com-
bustion systems that can be used to under-
stand dynamics behavior

NO

Dynamics

Stabllity With
Tumdown

GT23812A

f’igﬁre 4. DLN technology — a foursided box

*Use the analytical models and experimental
methods to develop methods to control
dynamics

As of August 1996, these efforts have resulted

in a large number of hardware and control fea-
tures that limit dynamics, plus analytical tools
that are used to predict system behavior. The lat-
ter are particularly useful in correlating labora-
tory test data from full scale combustors with
actual gas turbine data.

DLN-1 System

DLN-1 development began in the 1970s with
the goal of producing a dry oil system to meet
the United States Environmental Protection
Agency’s New Source Performance Standards of
75 ppmvd NO, at 15% Og. As noted in
Reference 7, this system was tested on both oil
and gas fuel at Houston Lighting & Power in

CUTER CAtNG \ 7" et
PRIMARY
FUCL MQTTLES =
[} . v
CEMTEASOO Y
LEAN AMD
BECONDARY TONE CILUTION TONE

PRIKAKY TONE
SECOHOAXY -
FUEL WOITLE

GT15050A

Figure 5. DLN-1 combustor schematic
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1980 and met its emission goals. Subsequent to
this, DLN program goals changed in response to
stricter environmental regulations and the pace
of the program accelerated in the late 1980s.

DLN-1 Combustor

The GE DLN-1 combustor (shown in cross
section in Figure 5 and described in Reference
8) is a two-stage premixed combustor designed
for use with natural gas fuel and capable of
operation on liquid fuel. As shown, the combus-
tion system includes four major components:
fuel injection system, liner, venturi and cap/cen-
terbody assembly.

These components form two stages in the
combustor. In the premixed mode, the first
stage thoroughly mixes the fuel and air and
delivers a uniform, lean, unburned fuel-air mix-
ture to the second stage.

The GE DLN-1 combustion system operates in
four distinct modes, illustrated in Figure 6, dur-
ing pre-mixed natural gas or oil fucl operation:

Mode Operating Range

Primary Fuel only to the primary nozzles.
Flame is in the primary stage
only. This mode of operation is
used to ignite, accelerate and
operate the machine over low- to
mid-loads, up to a preselected
combustion refercnce tempera-
ture.

Fuel to both the primary and sec-
ondary nozzles. Flame is in both
the primary and sccondary
stages. This mode of operation is

Lean-Lean

used for intermediate ioads
between two pre-selected com-
bustion reference temperatures.
Fuel to the secondary no:
only. Flame is in the secondary
zone only. This mode is a transi-
tion state between lean-lean and
premix modes. This mode is nec-
essary to extinguish the flame in
the primary zone, before fuel is
reintroduced into what becomes
the primary premixing zone.
Fuel to both primary and sec-
ondary nozzles. Flame is in the
secondary stage only. This mode
of operation is achieved at and
near the combustion reference
temperature design point.
Optimum emissions are generat-
ed in premix mode.

The load range associated with these modes
varies with the degree of inlet guide vane maodu-
lation and, to a smaller extent, with the ambient
temperature. At ISO ambient, the premix oper-
ating range is 50% to 100% load with IGV mad-
ulation down to 42°, and 75% to 100% load with
IGV modulation down to 57°. The 427 IGV mini-
mum requires an inlet bleed heat system.

If required, both the primary and second--y
fuel nozzles can be dualfuel nozzles, thus ar -
ing automatic transfer from gas to oil through-
out the load range. When burning either natu-
ral gas or distillate oil, the system can operate o
full load in the leanlean mode (Figure 6) and
in the pre-mixed. Power augmentation with
water is the most COmMIMOoOnN reason.

Secondary

Fuel
100%
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The spark plug and flame detector arrange-
ments in 2 DLN-]1 combustor are different from
those used in a conventional combustor. Since

first stage must be re-ignited at high load in
order to transfer from the premixed mode back
to lean-lean operation, the spark plugs do not
retract. One plug is mounted in a primary zone
cup in each of two combustors. The system uses
flame detectors to view the primary stage of
selected chambers (similar to conventional sys-
tems), and secondary flame detectors that look
through the centerbody and into the second
stage.

The primary fuel injection system is used dur-
ing ignition and part load operation. The system
also injects most of the fuel during premixed
operation and must be capable of stabilizing the
flame. For this reason, the DLN-1 primary fuel
nozzle is similar to GE's MS7001EA mult-nozzie
combustor with multiple swirl-stabilized fuel
injectors. The GE DLN-1 system uses five prima-
ry fuel nozzles for the MS6001B and smaller
machines and six primary fuel nozzles for the
larger machines. This design is capable of pro-
viding a well-stabilized diffusion flame that
burns efficiently at ignition and during part
load operation. '

In addition, the multi-nozzle fuel injection
s~tem provides a satisfactory spatial distribution
« uel flow entering the firststage mixer. The
primary fuel-air mixing section is bound by the
combustor first-stage wall, the cap/centerbody
and the forward conc of the venturi. This vol-
ume serves as a combustion zone when the com-
bustor operates in the primary and lean-lean
modes. Since ignition occurs in this stage, cross-
fire tubes are installed to propagate flame and
to balance pressures between adjacent cham-
bers. Film slots on the liner walls provide cool-
ing, as they do in a standard combustor.

In order to achieve good emissions perfor-
mance in premixed operation, the fuel-air equiv-
alence ratio of the mixture exiting the first-stage
mixer must be very lean. Efficient and stable
burning in the second stage is achieved by pro-
viding continuous ignition sources at both the
inner and outer surfaces of this flow. The three
elements of this stage comprise a piloting flame,
an associated aerodynamic device to force inter-
action between the pilot flame and the inner
surface of the main stage flow, and an aerody-
namic device to create a stable flame zone on
the outer surface of the main stage flow exiting
the first stage.

e piloting flame is generated by the sec-
owuary fuel nozzle, which premixes a portion of

GER-3568F

the natural gas fuel and air (nominally, 17% at
full-load operation) and injects the mixture
through a swirler into a cup where it is burned.
This flame is stabilized by burning an even
smaller amount of fuel {less than 2% of the total
fuel flow) as a diffusion flame in the cup. The
secondary nozzle, which is mounted in the cap
centerbody, is simple and highly effective for
creating a stable flame.

A swirler mounted on the downstream end of
the cap/centerbody surrounds the secondary
nozzle. This creates a swirling flow that stirs the
interface region between the piloting flame and
the main-stage flow and ensures that the flame is
continuously propagated from the pilot to the
inner surface of the fuel-air mixture exiting the
first stage. Opceration on oil fuel is similar except
that all of the secondary oil is burned in a diffu-
sion flame in the current dry oil design.

The sudden expansion at the throat of the
venturi creates a toroidal recirculation zone over
the downstream conical surface of the ventun.
This zone, which entrains a portion of the ven-
turi cooling air, is a stable burning zone that acts
as an ignition source for the main stage fuel-air
mixture. The cone angle and.axial location of
the venturi cooling air dump have significant
effects on the efficacy of this ignition source.
Finally, the dilution zone (the region of the
combustor immediately downstream from the
flame zone in the secondary) provides a region
for CO burnout and for shaping the gas temper-
ature profile exiting the combustion system.

DILN-1 Controls and Accessories

The gas turbine accessories and control sys-
tems are configured so that operation on a
DLN-equipped turbine is essendally identical to
that of a turbine equipped with a conventional
combustor. This is accomplished by controlling
the turbines in identical fashions, with the
exhaust temperature, speed and compressor dis-
charge pressure establishing the fuel flow and
compressor inlet guide vane position.

A turbine with a conventional diffusion com-
bustor that uses diluent injection for NO, con-
trol wilt use an underlying algorithm to control
steam or water injection. This algorithm will use
top level control variables (exhaust temperature,
speed, etc.) to establish a steam-to-fuel or water-
to-fuel ratio to control NO,,.

In a similar fashion, the same variables are
used to divide the total turbine fuel flow
between the primary and secondary stages of a
DLN combustor. The fuel division is accom-
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Figure 8. DLN-1 gas fuel system

plished by commanding a calibrated splitter
valve to move to a set position based on the cal-
culated combustion reference temperature
(Figure 7). Figure 8 shows aschematic of the gas
fuel system for a DL.N-equipped turbine.

The only special control sequences required
are concerned protection of the turbine during
a generator breaker-open trip, or flashback,
from the second stage to the first stage during
premixed operation. When cither the breaker
opens at load or flashback is sensed by ultravio-
let flame detectors looking into the first stage,
the splitter valve is commanded to move to 2
pre-determined position. In the case of a flash-
back, the control system can exccute an auto-
matic sequence to return to premixed, fuli-load
operation.

DLN-1 Emissions

The emissions performance of the GE DLN
system can be illustrated as a function of load

for a given ambient temperature and turbine
configuration. Figures 9 and 10 show the NO,
and CO emissions from typical MS7001EA 2~
MS6001B DLN systems designed for 9 ppr
NO, and 25 ppm CO when operated on natural
gas fuel. Note that in premixed operation, NOy
is generally highest at higher loads and CO only
approaches 25 ppm at lower premixed loads.
Figures 11 and 12 show NO, and CO emissions
for the same systems operated on oil fuel with water
injection for NO, control, rather than premixed
oil. These figures are for units equipped with inlet
bleed heat and extended IGV modulation. NO,
and CO emissions from the DLN combustor at
loads less than 20% of base load are similar to those
from standard combustion systems. This result is
expected because both systems are operating as dif-
fusion flame combustors in this range. Between
20% and 50% load, the DLN system is operated in
the leandean mode, and the flow split between the
primary fuel nozzles and secondary nozzle is varied
to give the decreasing NOy, characteristic shown.
From 50% to 100% load, the DLN system oper-
ates as a lean premixed combustor. As shown in

y et et d 1y Lal
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Figure 9. MS7001EA/MS9001E DLN-1
combustion system performance on

natural gas fuel
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Figure 10.MS6001B DLN-1 emissions
performance on natural gas fuel
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Figure 11.MS7001EA/MS9001E DLN-1
combustion system performance on
distillate oil
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Figure 12.MS6001B DILN-1 emissions
performance on distillate oil fuel

Figures 9 through 12, NO, emissions are signifi-
cantly reduced, while CO emissions are compa-
rable to those from the standard system.

DLN-1 Experience

GE'’s first DLN-1 system was tested at Houston
Lighting & Power in 1980 (Reference 7). A pro-
totype DLN system using the combustor design
discussed above was tested on an MS9001E at
the Electricity Supply Board's (ESB) Northwall
Station in Dublin, Ireland, between Qctober
1989 and July 1990. A comprehensive engineer-
ing test of the prototype DLN combustor, con-
trols and associated systems was conducted with
NO, levels of 32 ppmvd (at 15% O9) obtained
at base load. The results were incorporated into
the design of prototype systems for the MS7001E
2 1MS6001B. '

‘he 7E DLN-1 prototype was tested at
Anchorage Municipal Light and Power (AMLP)

GER-3568F

in early 1991 and entered commercial service
shortly afterward. Since then, development of
advanced combustor configurations have been
carried out at AMLP. These results have been
incorporated into production hardware.

The MS6001B prototype system was first oper-
ated at Jersey Central Power & Light's Forked
River Station in early 1991. A series of additional
tests culminated in the demonstration of 2 9 ppm
combustor at Jersey Central in November 1993.

As of August 1996, 28 MS6001B machines are
equipped with DLN-1 systems. In total, they have
accumulated more than 370,000 hours of opera- .
tion. There are, in addition, four MS7001E,
eight MS7001B-E, 26 MS7001EA, 18 MS9001E,
one MS5001F and three MS3002] DLN-1
machines that have collectively operated for
more than 350,000 hours. Excellent emission
results have been obtained in all cases, with sin-
gle-digit NO, and CO achieved on several
MS7001EAs. Several MS7001E/EA machines
have the capability to power augment with
cither massive water or steam injection.

Starting in carly 1992, eight MS7001F
machines equipped with GE DLN systems were
placed in service at Korea Electric Power
Company’s Scoinchon site. These F technology
machines have achieved better than 55% (gross)
efficiency in combined-cycle operation, and the
DLN systems are currently operating between 30
and 40 ppmvd NO, on gas fuel (the guarantee
level is 50 ppmvd). These units have operated
for more than 150,000 hours. Four additional F
technology DLN-1 systems have been commis-
sioned at Scottish Hydro's Keadby site and at
National Power’s Little Barford site. These 9F
machines have operated more than 20,0600
hours at less than 60 ppm NO,.

The combustion laboratory testing and field
operation have shown that the DLN-1 system
can achieve single digit NO, and CO fevels on E
technology machines operating on gas fuel.
Current DLN-1 development activity focuses on
four goals:

* Application of single-digit technology to the

MS6001B, MS7001EA and MSS001E
*Application of DLN-1 technology for
retrofitting existing field machines (includ-
ing MS3002s and MS5000s, some of which
will require u[;lgradc before DLN retrofit)
*Completing the development of steam and
water power augmentation as needed by the
market

¢Completing the development of dry oil

DLN-1 products.
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DLN-2 SYSTEM

As F-technology gas turbines became available
in the late 1980s, studies were conducted to
establish what type of DLN combustor would be
nceded for these new higher firing temperature
machines. Studies concluded that that air usage
in the combustor {e.g., for cooling) other than
for mixing with fuel would have to be stricty
limited. A team of engineers from GE Power
Generation, GE Corporate Research and
Development and GE Aircraft Engine proposed
a design that repackaged DLN-1 premixing tech-
nology but eliminated the venturi and center-
body assemblies that require cooling air.

The resulting combustor is calied DLN-2,
which is the standard system for the GFA, TFA,
9FA, 9EC, 7G, 7H, 9G and 9H machines.
Fourteen combustors are instalied in the 7FA
and 9EC, 18 in the 9FA, and six in the 6FA.
These combustors, for all but the 7FA, are not
scaled, but are full-size 9FA combustors; the 7FA
is slightly smaller.

DLN-2 Combustion System

l The DLN-2 combustion system shown in
Figure 13 is a single-stage dual-mode combustor
that can operate on both gaseous and liquid

l fuel. On gas, the combustor operates in a diffu-
sion mode at low loads {< 50% load), and a pre-
mixed mode at high loads (> 50% load). While

l the combustor can gperate in the diffusion
mode across the load range, diluent injection
would be required for NO, abatement. Oil

l operation on this combustor is in the diffusion
mode across the entire load range, with diluent
injection used for NO control.

l Each DLN-2 combustor system has a single
burning zone formed by the combustor liner
and the face of the cap. In low emissions opera-
tion, 90% of the gas fuel is injected through

I radial gas injection spokes in the premixer, and
combustion air is mixed with the fuel in tubes
surrounding each of the five fuel nozzles. The

' premixer tubes are part of the cap assembly.
The fuel and air are thoroughly mixed, flow out
of the five tubes at high velocity and enter the

l burning zone where lean, low—NOx combustion
occurs. The vortex breakdown from the swirling
flow exiting the premixers, along with the sud-

l den expansion in the liner, are mechanisms for
flame stabilization. The DLN-2 fuel nozzie/pre-
mixer tube arrangement is similar in design and
technology to the secondary nozzle/centerbody

' of a DLN-1. Five nozzle/premixer tube assem-

GT24549

Figure 13. DLN-2 combustion system

blies are located on the head end of the com-
bustor. A quaternary fuel manifold is located on
the circumference of the combustion casing (o
bring the remaining fuel flow to casing injection
peés located radially around the casing.

igure 14 shows a cross-section of a DLN-2
fuel nozzle. As noted, the nozzle has passages
for diffusion gas, premixed gas, oil and water.
When mounted on the end cover, as shown in
Figure 15, the diffusion passages of four of the
fuel nozzles is fed from a common manifold,
called the primary, that is built into the e
cover. The premixed passage of the same fo .
nozzles are fed from another internal manifold
called the secondary. The premixed passages of
the remaining nozzle are supplied by the ter-
tiary fuel system; the diffusion passage of that
nozzle is always purged with compressor dis-
charge air and passes no fuel. '

Figure 15 shows the fuel nozzles installed on
the combustion chamber end cover and the

G e

Figure 14. Cross-section of a DLN-2 fuel nozA
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Figure 15.External view of DLN-2 fuel nozzles
mounted

connections for the primary, secondary and ter-
tiary fuel systems. DLN-2 fuel streams are:

¢ Primary fuel — fuel gas entering through
the diffusion gas holes in the swirler assem-
bly of each of the outboard four fuel nozzles

* Secondary fuel — premix fuel gas entering
through the gas metering holes in the fuel
gas injector spokes of each of the outboard
four fuel nozzles '

* Terdary fuel — premix fuel gas delivered by
the metering holes in the fuel gas injector
spokes of the inboard fuel nozzle

* The quaternary system — injects a small
amount of fuel into the airstream just
upstream from the fuel nozzle swirlers

The DLN-2 combustion system can operate in

several different modes.

Primary

Fuel only to the primary side of the four fuel
nozzles; diffusion flame. Primary mode is used
from ignition to 81% corrected speed.

Lean-Lean

Fuel to the primary (diffusion) fuel nozzles
and single tertiary (premixing) fuel nozzie. This
mode is used from 81% corrected speed o a
preselected combustion reference temperature.
The percentage of primary fuel flow is modulat-
ed throughout the range of operation as a func-
tion of combustion reference temperature. If
necessary, lean-lean mode can be operated
throughout the eutire load range of the turbine.
Selecting “lean-lean base on” locks out premix
oneration and enables the machine to be taken

Sase load in lean-lean.

GER-3568F

Premix Transfer _

Transition state between lean-lean and pre-
mix modes. Throughout this mode, the primary
and secondary gas control valves modulate to
their final position for the next mode. The pre-
mix splitter valve is also modulated to hold a
constant tertiary flow split.

Piloted Premix

Fuel is directed to the primary, secondary and
tertiary fuel nozzles. This mode exists while
operating with temperature control off as an
intermediate mode between lean-lcan and pre-
mix mode. This mode also exists as a default
mode out of premix mode and, in the event that
premix operating is not desired, piloted premix
can be selected and operated to base load.
Primary, secondary and tertiary fuel split are
constant during this mode of operation.

Premix

Fuel is directed to the secondary, tertiary and
quaternary fuel passages and premixed flame
exists in the combustor. The minimum load for
premixed operation is set by the combustion ref-
erence temperature and IGV position. it typical-
ly ranges from 50% with inlet bleed heat on to
65% with inlet bleed heat off. Mode transition
from premix to piloted premix or piloted pre-
mix to premix, can occur whenever the combus-
tion reference temperature is greater than 2200
F/1204 C. Optimum emissions are generated in

‘premix mode.

Tertiary Full Speed No Load (FSNL)

Initiated upon a breaker open event from any
load greater than 12.5%. Fuel is directed to the
tertiary nozzle only and the unit operates in sec-
ondary FSNL mode for a minimum of 20 sec-
onds, then transfers to lean-lean mode.

Figure 16 illustrates the fuel flow scheduling
associated with DLN-2 operation. Fuel staging
depends on combustion reference temperature
and IGV temperature control operation mode.

DLN-2 Controls and Accessories

The DLN-2 control system regulates the fuel
distribution to the primary, secondary, tertiary
and quaternary fuel system. The fuel flow distri-
bution to each combustion fuel system is a func-
tion of combustion reference temperature and
IGV temperature control mode. Diffusion, pilot-
ed premix and premix flame are established by
changing the distribution of fuel flow in the
combustor. The gas fuel system (Figure 17) con-
sists of the gas fuel stop/ratio valve, primary gas
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Figure 17. DLN-2 gas fuel system

control vaive, secondary gas control valve pre-
mix splitter valve and quaternary gas control
valve. The stop/ratio valve is designed to main-
tain a predetermined pressure at the control
valve inlet.

The primary, secondary and quaternary gas
control valves regulate the desired gas fuel flow
delivered to the turbine in response to the fuel
command from the SPEEDTRONIC™ controls.

The premix splitter valve controls the fuel
flow split between the secondary and tertiary
fuel system.

DLN-2 Emissions Performance

Figures 18 and 19 show the emissions perfor-
mance for a DLN-2 equipped 7FA/9FA for gas
fuel and for oil fuel with water injection.

DLN-2 Experience
The first DILN-2 systems werc placed in ser-
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Figure 18.Emissions performance for DLN-2-
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Figure 19.Emissions performance for DLN-2-
equipped 7FA/9FA for oil fuel with
water injection

vice at Florida Power and Light's Martin Station
with commissioning beginning in September
1993, and the first two (of four) 7FA units enter-
ing commercial service in February 1994.
During commissioning, quaternary fuel was
added and other combustor modifications were
made to control dynamic pressure oscillations in
the combustor.

As of August 1996, 23 DLN-2 7FA and 17 9FA
units are in commercial service. They have accu-
mulated more than 150,000 hours of operation.
Of these units, 11 are dualfuel units, and the
remainder are gas-only.

CONCIL.USION

GE's Dry Low NO, Program continues to
focus on the development of systems capable
the extremely fow NO, levels required to me..



today's regulations and-to prepare for more
stringent requirements in the future. New unit
nroduction needs and the requirements of exist-

Z machines, are being addressed. GE DLN sys-
tems are operating on more than 145 machines
and have accumulated more than one million
service hours. More than 200 DLN systems have
been either put into service, shipped or placed
on order. GE is the only manufacturer with F
technology machines operating below 25
ppmvd.

APPENDIX

Gas Turbine Combustion Systems

A gas turbine combustor mixes large quanti-

" ties of fuel and air and burns the resulting mix-

ture. In concept the combustor is comprised of
a fuel injector and a wall to contain the flame.
There are three fundamental factors and practi-
cal concerns that complicate the design of the
combustor: equivalence ratio, flame stability,
and ability to operate from ignition through full
load.

Equivalence ratio
A flame burns best when there is just enough
el to react with the available oxygen. With this
stoichiometric mixture (equivalence ratio of
1.0) the flame temperature is the highest and
the chemical reactions are the fastest, compared
to cases where there is either more oxygen
(“fuel lean,” < 1.0) or less oxygen (“fuel rich,” >
1.0} for the amount of fuel present.
In a gas turbine, the maximum temperature
of the hot gases exiting the combustor is limited

by the tolerance of the turbine nozzles and-

buckets. This temperature corresponds to an
equivalence ratio of 0.4 to 0.5 (40 to 50% of the
stoichiometric fuel flow). In the combustors
used on modern gas turbines, this fuel-air mix-
ture would be too lean for stable and efficient
burning. Therefore, only a portion of the com-
pressor discharge air is introduced directly into
the combustor reaction zone {flame zone) to be
mixed with the fuel and burned. The balance of
the airflow either quenches the flame prior to
the combustor discharge entering the turbine or
to cool the wall of the combustor.

Flame stability
Even with only part of the air being intro-
ced into the reaction zone, flow velocities in
wie zone are higher than the turbulent flame

11
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speed at which a flame propagates through the
fuel-air mixture. Special mechanical or acrody-
namic devices must be used to stabilize the
flame by providing a low velocity region.
Modern combustors employ a combination of
swirlers and jets to achieve a good mix and to
stabilize the flame,

Operational Stability

The combustor must be able to ignite and to
support acceleration and operation of the gas
turbine over the entire load range of the
machine. For a single-shaft generator-drive
machine, speed is constant under load and,
therefore, so is the airflow for a fixed ambient
temperature. There will be a five- or six-to-one
turndown in fuel flow over the load range, and a
combustor whose reaction zone equivalence
ratio is optimized for full load operation will be
very lean at the lower loads. Nevertheless, the
flame must be stable and the combustion pro-
cess must be efficient at all loads.

GE uses multiple-combustion chamber assem-
blies in its heavy-duty gas turbines to achieve
reliable and efficient turbine operation. As
shown in Figure A-1, each combustion chamber
assembly comprises a cylindrical combustor, a
fuel injection system and a transition piece that
guides the flow of the hot gas from the combus-
tor to the inlet of the turbine. Figure A-2 illus-
trates the multiple-combustor concept.

There are several reasons for using the multi-
ple-<chamber arrangement instead of large silo-
type combustors:

* The configuration permits the entire turbine
to be factory assembled, tested and shipped
without interim disassembly

¢ The wrbine inlet temperature can be better
controlied, thus providing for longer turbine
life with reduced turbine cooling air require-
ments

e Smaller parts can be handled more easily
during routine maintenance

+ Smaller transition pieces are less susceptible
to damage from dynamic forces generated in
the combustor; furthermore, the shorter
combustion system length ensures that
acoustic natural frequencies are higher and
less likely to couple with the pressure oscilla-
tions in the flame

*Smaller combustors generate less NOy
because of much better mixing and shorter
residence time

¢ As turbine inlet temperatures have increased
to improve cfficiency, the size of the combus-
tors has decreased to minimize cooling
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requirements, as in aircraft gas turbine com-
bustors

*Small can-type combustors can be complete-
ly developed in the laboratory through a
combination of both atmospheric and full-
pressure, full-flow tests. Therefore, there is a
higher degree of confidence that a combus-
tor will perform as designed across all load
ranges before it is installed and tested in a
machine.

Gas Turbine Emissions

The significant products of combustion in gas
turbine emissions are:
*Oxides of nitrogen (NO and NQOg, colicc-
avely called NO,))
*Carbon monoxide (CO)
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¢ Unburned hydrocarbons or UHCs (usually

expressed as equivalent methane (CHy) par-

ticles and arise from incomplete combus-
tion)

*Oxides of sulfur (509 and SOg) particu-

lates.

Unburned hydrocarbons include both volatile
organic compounds (VOCs), which contribut~
to the formation of atmospheric ozone, a1
compounds, such as methane, that do not

There are two sources of NO, emissions in
the exhaust of a gas turbine. Most of the NO, is
generated by the fixation of atmospheric nitro-
gen in the flame, which is called thermal NO,.
Nitrogen oxides are also generated by the con-
version of a fraction of any nitrogen chemically
bound in the fuel (called fucl-bound nitrogen
or FBN). Lower-quality distillates and low-Btu
coal gases from gasifiers with hot gas cleanup
carry various amounts of fuel-bound nitrogen
that must be taken into account when emissions
calculations are made. The methods described
below to control thermal NO, emissions are
ineffective in controlling the conversion of FBN
to NOy.

Thermal NOy is gencrated by a chemical
reaction sequence called the Zeldovich
Mechanism {Reference 6}. This set of well-veri-
fied chemical reactions postulates that the rate
of generation of thermal NO, is an exponential
functon of the temperature of the flame. The
amount of NO, generated is a function of the
flame temperature and of the time the hot {
mixture is at flame temperature. This turns ouc



to be a linear function of time. Thus, tempera-
ture and residence time determine thermal
NO, emissions levels and are the principal vari-

les that a gas turbine designer can adjust to
control emission levels,

For a given fuel, since the flame temperature
is a unique function of the equivalence ratio,
the rate of NO, generation can be cast as a
function of the equivalence ratio. Figure A-3,
shows that the highest rate of NO, production
occurs at an equivalence ratio of 1.0, when the
temperature is equal to the stoichiometric, adia-
batic flame temperature.

To the left of the maximum temperature
point (Figure A-3), more oxygen is available
(the equivalence ratio is less than 1.0} and the
resulting flame temperature is lower. This is a
fuel-lean operation. Since the rate of NO, for-
mation is a function of temperature and time, it
follows that some difference in NO, emissions
can be expected when different fuels are
burned in a given combustion system. Since dis-
tillate oil and natural gas have approximately a
100 F/38 C flame temperature difference, a sig-
nificant difference in NO, emissions can be
expected if reaction zone equivalence ratio,
water injection rate, etc. are equal. :

As shown in Figure A-3, the rate of NO, pro-

action dramatically decreases as flame temper-
ature decreases (i.¢., the flame becomes fuel
lean). This is because of the exponential effect
of temperature in the Zeldovich Mechanism and
is the reason why diluent injection (usually
water or steam) into a gas turbine combustor
flame zone reduces NO, emissions. For the
same reason, very lean dry combustors can be
used to control emissions. This is desirable for
reaching the lower NO, levels now required in
many applications.
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" Figure A3. Rate of thermal NO, production
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There are two design challenges associated
with very lean combustors. First, care must be
taken to ensure that the flame is stable at the
design operating point. Secondly, 2 turndown
capability is necessary since a gas turbine must
ignite, accelerate, and operate over the load
range. At lower loads, as fuel flow to the com-
bustors decreases, the flame will be very lean
and will not burn well, or it can become unsta-
ble and blow out.

In response to these challenges, combustion
system designers use staged combustors so a por-
tion of the flame zone air can mix with the fuel
at lower loads or during startup. The two types
of staged combustors are fuel-staged and air-
staged (Figure A-4). In its simplest and most
common configuration, a fuel-staged combustor
has two flame zones; each receives a constant
fraction of the combustor airflow. Fuel flow is
divided between the two zones so that at each
machine operating condition, the amount of
fuel fed to a stage matches the amount of air
available. ‘

An air-staged combustor uses a mechanism
for diverting a fraction of the airflow from the
flame zone to the dilution zone at low load to
increase turndown. These methods can be com-
bined.

Emissions Control Methods

There are three principal methods for con-
trolling gas turbine emissions:
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* Injection of a diluent such as water or steam
into the burning zone of a conventional (dif-
fusion flame) combustor

* Catalytic clean-up of NO, and CO from the
gas turbine exhaust (usually used in con-
Junction with the other two methods)

¢ Design of the combustor to limit the forma-
tion of pollutants in the burning zone by utliz-
ing “lean-premixed” combustion technology.

The last method includes both DIN combus-
tors and catalytic combustors. GE has consider-
able experience with each of these three meth-
ods. :

Since September 1979, when regulations
required that NO, emissions be limited to 75
ppmvd (parts per million by volume, dry), more
than 300 GE heavy-duty gas turbines have accu-
mulated more than 2.5 million operating hours
using either steam or water-injection to meet or
exceed these required NO, emissions levels.
The amount of water required to accomplish
this is approximately one-half of the fuel flow.
However, there is a 1.8% heat-rate penalty asso-
ciated with using water to control NO, emis-
sions for oil-fired simple-cycle gas wurbines.
Output, increases by approximately 3%, making
water (or steam) injection for power augmenta-
tion economically attractive in some circum-
stances (such as peaking applications).

Single-nozzle combustors that use water or
steamn injection are limited in their ability to
reduce NO,, levels below 42 ppmvd on gas fuel
and 65 ppmvd on oil fuel. GE developed multi-
nozzle quiet combustors (MNQC) for the
MS7001EA and MS7001FA capable of achieving
25 ppmvd on gas fuel and 42 ppmvd on oil,
using either water or steam injection. Since
October 1987, more than 26 MNQG-equipped
MS7001s that use water or steam injection have
been placed in service. One unit that uses steam
injection has operated nearly 50,000 hours at 25
ppmvd NO, (at 15% Og). .

Frequent combustion inspections and
decreased hardware life are undesirable side
effects that can result from the use of diluent
injection to reduce NO, emissions from com-
bustion turbines. For applications that require
NO, emissions below 42 ppmvd (or 25 ppmvd
in the case of the MS7Q001EA or MS7001FA
MNQC), or to avoid the significant cycle effi-
ciency penalties incurred when water or steam
injection is used for NOy control, one of the
other two principal methods of NOy control
mentioned above must be used.
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Selective catalytic reduction (SCR) converts
NO and NOyg in the gas turbine exhaust stream
to molecular nitrogen and oxygen by reacting
the NO, with ammonia in the presence of a c
alyst. Conventional SCR technology requires
that the temperature of the exhaust stream
remain in a narrow range (550 F to 750 F or 288
C 10 399 () and is restricted to applications with
a heat recovery system installed in the exhaust.
The SCR is installed at a location in the boiler
where the exhaust gas temperature has
decreased to the above temperature range. New
high-temperature SCR technology is being
developed that may allow SCRs to be used for
applications without heat recovery boilers.

For an MS7001EA gas turbine, an SCR
designed to remove 90% of the NO, from the
gas turbine exhaust stream has a volume of
approximately 175 cubic meters and weighs 111
tons. It is comprised of segments stacked in the
exhaust duct. Each segment has a honeycomb
pattern with passages that are aligned in the
direction of the exhaust gas flow. A catalyst, such
as vanadium pentoxide, is deposited on the sur-
face of the honeycomb.

SCR systems are sensitive to fuels containing
more than 1,000 ppm of sulfur (light distillate
oils may have up to 0.8% sulfur). There are two
reasons for this sensitivity: furst, sulfur poiso
the catalyst being used in SCRs.

Secondly, the ammonia will react with sulfur
in the presence of the catalyst to form ammoni-
um bisulfate, which is extremely corrosive, par-
ticularly near the discharge of a heat recovery
boiler. Special catalyst materials that are less sen-
sitive to sulfur have been identified, and there
are some theories as to how to inhibit the forma-
tion of ammonium bisulfate. This, however,
remains an open issue with SCRs.

More than 100 GE units have accumulated
more than 100,000 operating hours with SCRs
installed. Twenty of the units are in Japan; oth-
ers are located in California, New Jersey, New
York and several other eastern U.S. states. Units
operating with SCRs include MS9000s, MS7000s,
MS6000s, LM2500s and LM5000s,

Lean premixed combustion is the basis for
achieving low emissions from Dry Low NO, and
catalytic combustors. GE has participated in the
development of catalytic combustors for many
years. These systems use a catalytic reactor bed
mounted within the combustor to burn a very
lean fuel-air mixture. They have the potential to
achieve extremely low emissions levels withc
resorting to exhaust gas cleanup. Technical ch..
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lenges in the combustor and in the catalyst and 4 Miller, H. E., “Development of the Quiet

reactor. bed materials must be overcome in Combustor and Other Design Changes to

order to develop an operational catalytic com- Benefit Air Quality,” American Cogeneration
tor. GE has development programs in place Association, San Francisco, March 1988.

address these challenges. GE does not believe
commercial systems employing this technology
will be available in the near term.
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ATTACHMENT PSNCT4A-Dstack

DESCRIPTION OF STACK SAMPLING FACILITIES

SANFORD POWER PLANT

'UNIT SNCT4A
ORIS CODE: 000620

SCHEMATIC DIAGRAM/CEMS SAMPLE LOCATION
' B

TEST PORTS
4 @2 90 DEG .
¢ h
o

/ i

HRSG

TURBINE
I
NATURAL GAS
FIPELINE GEFFM NOXL} 002-102
008-108 oD 003-102
GLS DAHS | 998-102
SAMPLE
PORT CEMS SHELTER

A - STACK HEIGHT ABOVE GRADE - 124 FEET, 8 INCHES
B - STACK INSIDE DIAMETER AT TEST PORT - 19 FEET
C - INSIDE CROSS-SECTIONAL AREA —283.5SQ FT
D - CEMS SAMPLE PROBE ELEVATION
1. ABOVE GRADE - 111 FEET, 8 INCHES
2. ABOVE LAST DISTURBANCE (HRSG EXIT)
FEET - 36 FEET, 8 INCHES
STACK DIAMETER -1.9
3. PRIOR TO STACK EXIT
FEET - 13 FEET
STACK DIAMETERS - 0.7
E - EPATEST PORT ELEVATION - 1 FOOT ABOVE CEM PROBE
STACK BASE ELEVATION ABOVE MEAN SEA LEVEL - 102 FEET, 6 INCHES

Golder Associates
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ATTACHMENT PSNCT4A-4D_6

CONTROLLING EXCESS EMISSIONS - OPERATING PROCEDURE

PERMIT LIMITS

This instruction is to define the emission limits, which will govern the Sanford Unit 4 Combustion Turbines.
These limits are naturally of vital importance in our Plant operations, and every effort shall be made to
operate in compliance. Each operator should be knowledgeable of these limitations.

Each CT must be operated within the emission limits as defined in the plant air-operating permit. The limits

for each CT is as follows:

¢ NO, shall not exceed 9 ppm as measured with the CEMS and corrected to 15% O, (30-day rolling
average) when firing gas.

* CO shall not exceed 12 ppm (20 ppmvd) as measured during stack testing when firing gas.

¢  OPACITY shall not exceed 10% when firing gas.

EXCESS EMISSIONS

e Excess emissions resulting from startup, shutdown, or malfunction of the combustion turbines and
heat recovery steam generators shall be permitted provided that best operational practices are adhered
to and the duration of excess emissions shall be minimized. Excess emissions occurrences shall in no
case exceed two hours in any 24-hour period except during "cold start-up" to or shutdowns from
combined cycle operation. During cold start-up to combined cycle operation, up to four hours of
excess emissions are allowed. During shutdowns from combined cycle operation, up to three hours of
excess emissions are allowed. Cold start-up is defined as a startup to combined cycle operation when
the heat recovery steam generator high-pressure drum is below 450 psig for at least one hour.

® Excess emissions from the CTs resulting from startup of the steam turbines system shall be permitted
provided that best operational practices are adhered to and the duration of excess emissions shall be
minimized. Excess emissions occurrences shall in no case exceed 12 hours per cold startup of the
steam turbine system,

EXCESS EMISSIONS REPORT
Excess emissions entirely or in part by poor maintenance, poor operation, or any other equipment or process
faiture that may reasonably be prevented during start-up, shut down or malfunction shall be prohibited.

If excess emissions occur for more than two hours due to a malfunction, the DEP Central District office
shall be notified within { working day. They shall be advised of the nature, extent, and duration of the
excess emissions, the cause of the emissions, and the action taken to correct the problem.

BEST OPERATIONAL PRACTICES

Best operating practices must always prevail during any period of operation. Best operating practices
include any action taken for a given condition which will eliminate/minimize the duration of excess
emissions; (i.e., reducing ioad, removal from load control, lowering load rate, or pressure rate changes).

Emergency situations, equipment failures, and any non-standard occurrence have always called for prompt
operator action for a number of reasons. These regulations merely add one more quantitative reason for
prompt actions. Dropping load, even removing the unit from the line may be necessary to meet the permit
limits. As with all operating situations, good judgment regarding equipment and personnel safety, system
conditions, and the like is tmperative.

Golder Associates
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ATTACHMENT PSNCT4A-4D_12

ALTERNATIVE METHODS OF OPERATION

CT4A through CT4D can be operated with natural gas. Operation of Unit 4 (CT 4A-CT 4D)is as a
combined cycle unit with no simple cycle bypass stack. The CTs can be operated by by-passing
steam from the steam turbine to the condenser.

Golder Associates
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ACID RAIN APPLICATION
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Department of
Environmental Protection

Twin Towers Office Building

Jeb Bush 2600 Blair Stone Road David 8. Seruhs
Governor Tallahassee, Florida 32399-2400 Secretary

September 5, 2002

Mr. Ken Simmons

Manager, New Capacity Projects
Florida Power & Light Company
Environmental Services Department
P.Q, 14000

Juno Beach, Florida 33408

Re:  Revised Acid Rain Phase I Permit Application and Retired Unit Exemption Form
Sanford Plant

Facility ID: 1270009; ORIS Code: 0620
Dear Mr. Simrnons:

Thank you for your recent submission of the Revised Acid Rain Phase II Part
Application and Retired Unit Exemption Form (for Unit PSN4) for the subject facility. We have
reviewed both submissions and deemn them complete. If you have questions, please contact Tom

Cascio at §50/921-9526.

Sincerely,

Scott M. Sheplak, fg

Administrator
Title V Section

cc: Gracy Danois, U.S. EPA Region 4

“More Protaction, Less Process"

Primted on recydled papet.
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05 Florida Power & Light Company, Ervironmemal Services Dept., P.0. Box 14000, Juno Beach,FL 33408

FPL

August 22, 2002

Mr. Bob Miller

US EPA Acid Rain Program
633 3" St., NW
Washington, DC 20001
{202) 564 - 9150

Re: FPL’s Sanford Piant (ORIS Code 000620)
Revised Acid Rain Phase I Application
Retired Unit Exemption Form (40 CFR 72.8)

Dear Sirs;
Enclosed please find copies of the above referenced forms for FPL's Sanford generating facility.

The Sanford station is an existing facility for which FPL submitted a revised Phase Il application
for the repowering of two (2) existing oil-fired steam boiler units with eight (8), combined cycle
combustion turbines in August of 1999,

The attached are submitted to:

1) Remove PSN4 from the Phase Il Application (taken out of service in July of 2002).

2) The Retired Unit Exemption is submitted to indicate the first full calendar year in which the
units PSN4 (ORiS Code 000620) will meet the requirements of 40 CFR 72.8(d)

If further information is desired please contact me at (561) 691 ~ 2216 or via e-mail at the
following address, k_h_simmons@fpl.com.

Sincerety,

et

Ken Simmaons
Manager, New Capacity Projects
Juno Environmental Services

Cc:

Tom Casic FDEP
Acid Rain Program

an FPL Group company
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05 | Florida Power & Light Company, Environmental Services Dept., P.0. Box 14000, Juno Beach, FL 33408

FPL

August 22, 2002

Scott M. Sheplak

Bureat of Air Regulation

State of Flarida

Department of Environmental Protection
2600 Blair Stone Road

Mail Station #5505

Tallahassee. FL. 32399-240Q0

Re: FPL’s Sanford Plant (ORIS Code 000620)
Revised Acid Rain Phase It Application
Retired Unit Exemption Form (40 CFR 72.8)

Dear Sirs:
Enclosed please find capies of the above referenced forms for FPL's Sanford generating facility.

The Sanford station is an existing facility for which FPL submitted a revised Phase i application
for the repowering of two (2) existing ail-fired steam boiler units with eight (8), combined cycle
combustion turbines in August of 1999.

The attached are submitted to:

1) Remove PSN4 from the Phase Il Application (taken out of secvice in July of 2002).

2) The Retired Unit Exemption is submitted to indicate the first full calendar year in which the
units PSN4 (ORIS Code 000620) will meet the requirements of 40 CFR 72.8({d)

If further information is desired please contact me at (561) 691 — 2218 or via e-mail at the
following address, k_h_simmons@fp!.com.

Sincerely,
n/- (i L
Ken Simmons

Manager, New Capacity Projects
Juno Environmental Services

Ce:
USEPA
Acid Rain Program

an FPL Group company
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Retired Unit Exemption

For more nformation, tea instructionz and refor to Rube 62-214.340{2), FA.C., and 40 CFR 728

This submission Is: D New E Revised Page {
STER1
Identify the unt by plant name, 000620 PSN4
Slate, ORIS code and unkt IDJ.
Plant Name Sanford State FL ORIS Code Unit (D4
STEP2

identily the fiest ful calendar year in

Which the unit meets (or will meetitha  January {, 2003,
Tequiremants of Rule 62-214.340(2)(a),

FAC,

STEPJ Special Provisions

Read the speciat provisions.
{1) A unit exempt under Ruls 62-214.340(2), F A.C., shall nct emit any suffur dioxide and nlragen axides starfing on B data that the
exemption takes effact. Themammofﬂmwmmbeambddbnamhmtdmmmmmnmnarla.
IfmemitlsaPhaseluil.breadialendarmrhPhaael.medeslgmedfepmmveofmeunitwamnﬂaﬁmelmn
appncaﬁonhamdanoewﬂn4{1CFRpannMpamcmbandanannmmerﬁﬁcaﬁmmmmmmwnhdocmm
through 72.82 and ls subject to 40 GFR 72.95 and 72.96,
(Z)Aunnemnmtwﬂethmﬁz-mdsdom,FAC..Mmmmﬁmmbsxhedesigmedmmtaﬁveoﬂmmm
'ncludes\heMMBW&WR&RD&HW%MM&QH&E.ch.,wmmmmmnﬂmm
% the date on which the unit i fiest to resume operation.
(S)Themmmdmam.mmmmmmmwmofamiiexemptmderRuleSZ«EH.MO(Z),
FAC,, shall comply with the requirements of Chapher £2.214, F.A.C., and the Acid Rain Program conceming al periods for which the
exerrption i hot in effect, even # such requiraments arise, or must ba complied with, after the exemplion takes effect
(4)Foranypulodﬁurmamiusaxanptmdeeresz-214.340(2].F.A.c_meurmsno(anAcidRahmitandbmteﬂgblalnbem
oﬁhmux;g)cmpaﬂu. aammmwlmmmnmmnmmnwmammmm
under 3 :
(S)FotaporbdoISyearsfr«nmedahmerewdsammhd,meownersandoperaunofamltexemptmderRulesz-ZM.MZ).
FAC, shall matain et the source that inckides the unkt reccrds that the unit i permanently refired, The S-year perod for
keeplngmdsmybemendedfowaum.atanym\apﬂurbmeenddmapemd.hmmngbymeEPAamuepamm
Quners and aperatns bear the burden of proof that the unit is Tetired.
(B)Onlheearlarofﬂxebluwhgdam.amﬂmmmﬁerﬂmsz-21m40(2),FAc,MmlmmmﬁonmhacomeanAdd
Ramuma}maemmmmmmmmwmﬁmwmmnnmmwm;ummm
mmmmmkmmmmwmbmnwmmapﬂm For the pumpose of
applying mhiruraquimtmmdartlﬂOFRMTS.IWRMMBMWMRUESMMMQ, FAC. shafl be teated
aamuﬂhmmum@mmﬁnmhﬁdﬂﬁmwhﬁﬂwﬁmmﬂm.

STEP4 Certification { for designated reprezentatives only)

Raad the sppropriate cetification

and sign and date. ImeMhEWdehmmmdﬂaAﬁdR&hmdemunltsbrmichm
Subfmission s mada. Ioefﬂyundarpanauydhwmnlhmmnalyemmhed.andamhwiarwm,mmmmhfmmﬁon
submified in this document and off its attachments, Basedmmthu&ydﬂmhdivlduabﬁmpﬁmwmpmmmwwmmmme
information, Immwhatmemmandmmﬁmamm&eb@ldmykmmeammdm,me.andoompleie. lam
aware that there ammmmmwsummbmmmsmmmnommm requinsd statements and information,
including the possibiity of ne or imprisonment.

Nama David W. Knutson
N\

M @xul)% /@: ) mﬁ Vo

DEP Form No. 62-210.900{1)a)3. - Form
Effectve; 4.1501
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l?umuam {from Siep 1) Retired Unk Exemption
Page 2
STEP 4, cont'd. Certification ( for cartifying officlals pnly)
Read the appropriate
certification and sign | cartily under panalty of law that | have personally examined, and am Exmikar with, the statements and Information submitied in his

doqmandaﬂl!saﬁadimt Based on my quiry of thase individusly with

are siticant penattes for sutiiting fatse stalements and infomation or omiting required statements 2nd iormation, fckuding the
possiility of fina or imprisonmant.

Signature

Certification { for additional certilying offichals, ¥ anplicabla)

| cerfify under penalty of law thet | have personally examined, and am famiiar with, the statements and information submitiad i this
docurnent and alits attachments. Based on my inquiry of those Individuals with primery responsibifity for chiaining the information, |
cartify that the statements and information are loﬁebedo(myhmageandbeusrwe.amm.andmm 1am aware that there
are signfficant penatties for submitting false statsments and hformation ot omilting required statements and informartion, including tha
possiblllty of fine or Imprisonment.

Signatura iData

Cartification ( for additional certifying officials, if applicable)

loerti’yunderpenaltynflawmatlhavapersonawmed.mdammrw&h.theszmwmmaﬁonwbm«mﬂﬁ
document and 2 its attachmends, Based on my inquiry of those indbviduals with primary responshiity for obizining the information, |
mmmmwmmsonmnmmmmwmambmm.mwm. | am aware thet thern
ammmmumhmmmmammmmmm,mmm
possibéty of fine of kmprisonment,

Signature

DEP Form No. 62.210.900(1)(a)3. - Form
Effoctive: 4-16-01
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Acid Rain Program

Instructions for Retired Unit Exemption
Form (Rule 62-214.340(2), F.A.C., and 40 CFR 72.8)

Please type or print. if assistance is needed, contact the tile V pemiting authority.

STEP 1 UsetheplaMnarmmeRlScodeiﬁedmmCaﬁﬁcaeofRapmsemaﬁm(ﬁmy)hrﬂzeAddRainsouroe.AnORlSoode'sa4
cﬁgitmni:erassignedbymeEnergylnfmnaﬁonAgency(EiA)ameU.S.Depa'medenetgywpo«erp!mtsmedhyutﬂiﬁes. ¥

the plant i not owned by a utity but has a 5 digit facilty code (also assignedl by E1A), use

the facifity code. If there is uncertainty
regarding what the code number s, contact EIA at (202) 426-1234 (jor ORIS codes), or (202) 426-1269 (for taciity codes),

Identify the Acid Rain unit by providing the appropriate unit identification number. The identification number emered for the unit shoukd
bemnsimnwihheﬁaﬁﬂcztedReprmtaﬁm(ifmy]hﬂwAddRainsmme.wimmewilidmﬁﬁmﬁmmmnsiedinNADB
(fmu&tsmatmnmnedopaaﬁmpriorln1993).andwimmem‘rtidenﬁﬁcaﬁmmnberwedinrepordngloDOEmdforElA. NADB
ismeNaﬁmdAﬂo«mceDalaBmeformeAddRahngmn.mdcanbedmmbadedmmeAddRaianganWebsﬂeai
“ww.epa.goviacidrain/” or obtained an disketta by calting the Add Rain Hotline at (202) 564-9620, This data fie is in dBase format for

usemmlBanpatlblePCmdrequmangmofhardddvemm.

STEP2  Enter the first full calendar year in which the unil is permanenty retited. The exemption becomes effeciive January 1 of that year, but the

unit may lose the exemption as provided in 40 CFR 72.8(d)(B).

STEP4  For 3 unit for which a designialed reprasentative has been authorized, the dosignated representative or affemate designated
Tepresentstive must read, sign.anddateltnmﬂiﬁﬂionatSTEP4labeIedTordes¥gt1atedtepmetﬂaﬁmmlfandsuunnﬂ1lsfmm.

K 1o designated representative has been authorized, a certifying official for cach owner of the unit musi read, sign, and date the
certification at STEP 4 labeled “for certifying officials only” and subrrit this form, A certifying official is nol required to submit a Certificate
of Representation. Hmsmﬂmmmdawﬂhmd\mdesigmtedmmhﬁmhasbeenammed.ead'lmvnero(

* the unit must have 2 cerfying official sign the appropriata certification & STEP 4.
Submission Deadlines
The form must be subwmitted by Decomber 31 of the first year in which the unit is to be exempt,
Submission Instructions

Submit this form and 1 copy to the appropriate title ¥ ait permitting authority and a copy to:

U.S. Environmental Protection Agency
Acid Rain Program (6204.)
Attn: Retired Unit Exernption
401 M 5t SW
Washington, DC 20450,

¥ you have questions regarding this form, contad! your local, State, or EPA Regional acid rain contact, or cafl EPA's Acid Rain Hotline at (202)

DEP Form 62-240.900(1)el3. - Inskruetons
Effectiva: 4-16.01
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ENV SERVICES

PAGE B7/19

Phase Il Acid Rain Part Application

For more information, see insfructions and refer to 40 CFR 72.30 and 72.31 and Chaptar 62-214, FA.C.

This submission is: 13 New & Revised
STEP 1
identify the source by
plant name, State, and Plant Name Sanford Plant State FL ORIS Code 000620
OR!S code from NADB
STEP 2 Enter the unit 1D# Comphiance
for each affected unit and n
Indicate whether a unit is [ B
being repowered and the a b ¢ d e
repowering plan being
renewed by entering “yes”
of "no” at column ¢. For Unit 10# Unit wilf Repowering New Units New Unlts
new units, enter the hold allowancas Plan
: P in aceordance
req: U"uwed“ ne d I:r;:%n:atmn o with 40 CFR Commence Monitor
’ 72.9(cX1) Qperation Date Cortification
Deadline
PSN3 N7A N/A NA
Yoes
PSNCT4A N/A 1211672002 1672003
Yes
PSNCT4B N/A 121232002 232002
Yes
PSNCT4C N/A 121302002 3302003
Yes
PSNCT4D NA 1/0612003 4/5/2003
Yes
PSNCTSA N/A 27212002 5/6/2002
Yes
PSNCT3B N/A 2/25/2002 57712002
Yes
PSNCTSC N/A 3/4/2002 5/8/2002
Yes
PSNCTSD N/A 31412002 51312002
Yes
STEP 3 00  For each unit that is being repowered, the Rapoewering Extension Plan form Is indudad.
Check the box if the .
response in column ¢ of
Step 2 is "Yes” for any unit

DEP Form Na. 62-210.900{1)(a) - Form
Effective: 4-16-01



STEP 4

Read the standard
requirements and
certification, enter
the name of the
designated repre-
sentative, and sign
and date

Pl s & 48

PAGE BB/1B
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Phase il Add Rain Pant - Page 2

Plant Name (from Step )

Standard Requirements
Acld Rain Part Requirements.

{1) The dasignated représentative of sach Acid Rain source and each Ackf Rain unit at the source shall:
() Submit a complete Acid Rain part appiication (inclyding a compliance plan} undar 40 CFR part 72 and Rules §2-214.320 and 330, FAC,,
in acoongance with the deedtines specified in Rule 82-214.320, FA.C. and
(I Suberit in 2 timely manner any supplemental information that the Department deétarmines is necessary In order {0 raview an Agid Raln
part application and lssue or geny an Acid Rain part,

{2) The owners and operators of aach Acld Rain source and each Acid Rain unit al the source shall;

{7 Operate the unil in compliance with a complete Acid Raln part application or B supersading Acid Rain part issued by ihe Department; and
(1) Have an Acid Rain Part.

Monitoring I}Hulmmemq

{1} The ownafs and opefators and, fo the exten! appficable, denignated representative of each Acid Raln source and aach Acid Rain unit at the
source shall comply with the menitoring requirements as provided in 40 CFR part 75, end Rula 62-214.420, FAC.

{2) The emissions measuremants recorded and reported in accondance with 40 CFR part 75 shall be used {o determine compliance by the unft
with the Acki Rain emissiens linltations and emiasions reduction requirements for sulfur dioxide ard nitrogen oxides under the Acid Rain

(53] Themm:kemenmo!wCFRpaﬂTSshaI not affect the razpanalblitly of the cwners and operators to monitor emissions of other poltutents of

other emiasions characterfstica at the unft under other appiicatia requinements of the Act and othar provisions of the cperating pamiit for the
source.

Sultur Dioxide Requirements.

(1) The ewners and operators of each source and sach Acld Rain 1mit at the scurce ghall:
® Hold atowances, as of the allowance transfer deadline, i the unir's compliance subaccount (after deductions under 40 CFR 73.34(c)) not
1985 than the tolal annual emissions of sulfut dioxide Tor tha previous calendar yaar from the unit; end
() Comply with the appficable Acid Rain emissions limitationa for sulfur dioxide.
{2) Esch lon of sulfr didxide emitted in excess of the Actd Reln emissiona imitations for sulfur dioxide shall constitute a separate violation of
the Act,
(3) An Acid Raln unit shall ba sublect to the requiretents undert paregraph (1) of the sutfur dicxlde requirements a3 follows:
(1) Starting January 1, 2000, an Acid Rain unit under 40 CFR 72.8(a)(2); or
(i} Starting on the later of January 1, 2000 or the deadiine for monitor cerffication urcler 40 CFR part 7§, an Acid Rain ynil under 40 CFR
72.6(aH3).
(4) Allowances shall be heki in, deducted from, of ransferred among Allowance Tracking System accounts n acsordance with the Acid Rain
Program.
{5) Analiowance shall not be deducted in order to comply with the requirements under paragraph (1)([) of the sulfur dioxide requirements prior to
the calendar year for which the allowance was allacated.
(5) An allowance allocated by the Administrator under the Ackf Rain Program is o Emited authorization to emit suifur dioxide in accordance with
the Ackf Rain Program. No provision of the Adid Rain Program, the Acid Rain part application, the Acd Rain part, or an exemplion under 40 CFR
72.7, 72.8, or 72.14 and no pravision ¢f faw shall ba consiryed to fimit the autherity of the United States to tarminate or ket such authorization.
(M) An allowance aliocated by the Adminlstrator under the Acid Rafn Program does not constitute a property dght.

Oxides R . The owners and opérators of the saurce and each Acid Raln unit at the source shall comply with the spplicable
Acld Raim emisgions limitation for nitrogen oxides,

Exvens Emissions Raquirements.

(&} MdabuhdmmofmmRainunllmathaaexmsemiaslmsmanywamaryurshauwbrMaptwcoﬁsuMaa
requinad under 40 CFR part 77.

{2) The owners and aperatora of an Acid Rain unit that has excess emisalons in any caiendar year shan:

(i) Py without demand the penalty required, end pay upon demand the Intarest on that penalty, as required by 40 CFR pact 77; and
(W) Comply with the farma of 8n approved offaet plan, a4 required by 40 CFR part 77.

R: and R Roquirements.

(1) Unless otherwisa provided, the owners ang operalors of the source and each Acld Rain untt at the source shall keep on slle at the soprce
each of the following documents for a period of 5 yagrs from the date the document i3 created, This period may be extended for cause, =t any
time priac ¥ tha endl of 5 years, in wiiting by the EPA or the Department;
(1) The certificate of representation for the designated represantative for the sourca and each Acid Rain unit st the sounce and all documents
that demorztrata the truth of the statements In the certifieale of representation, in accondance with Rule 62-214.350, F ALC.; provided that
the certificate and documents shall be retainad on site at the source beyond such S-year peried untl such doouments are superseded
bacause of the submission of a new certificate of representation changing the designated represeniaivo;
{iy All emigsions monfioring information, in accordance with 40 CFR pan 75, provided that ta the extent that 40 CFR part 76 provides for a 3
year period fof recordkeeping, the Syear pefiod shall apply;
Eﬁfzdcaplesmaﬂ reports, complance certifications, and other submissions and all records made or fequired under the Acid Rain Program;

"

DEP Form Na. 62-210.900(1)(a) - Form g
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Phase Il Acid Rain Part - Page 3

Ptant Name (from Step 1)

Recordkeeping and Reporting Requirementa {conty

Mmsdaumsmdwmmeanw Raln part application and any other submizalon under the Acid Rain Progeam or to
mmummmmmmuamemMnmm

() The desinated representative of sn Acid Rain sourte and each Acd Rain urit &t the source shafl submit the reports and compliance
cenlfications required undet the Acid Rain Program, including those under 40 CFR Pan 72 subpart | and 40 CFR part 75.

Liability.

(1) Any person who knowingly violates any requirement or prohibition of the Acid Rain Program, & complete ACS Rain part apphication, an Acid
Raln part, or an exemption ynder 40 CER T2.7,72.8 or 72,14, Including any requirerment for the payment of any penatty owed o the United
States, shafl be subject 1o enforcement pursuant to zection 113¢} of the Act,

() Any parson who knowingly makes a false, matertat statement in any record, submission, ar report under the Acid Rain Pragram shall be
subject to ariminal anforcemant pursuant ta section 113(c) of the Act and 18 U.S.C. 1001.

(3) No permit revigkan shall excuse any violation of the requirements of the Ackd Rain Prograrn that oocurs prior fo the dale that the ravision
takes effect,

(4) Ead!AddRainsmmandaa&AddRahunashailmeetmreqdrememsdchcidR.anrogram.

{5 Anypmvh‘mofﬂ\emﬂalnPfogramumappliestammMnmﬂmawmhbbmmmmmmve
ofanAddRalnsauroe)mrdsoapplymuownemandoperalOmofummanﬂﬁu-eAdaRainunnsalmem.

®) Anyptuﬁsiu-lcfmwdRahngmnmappﬂulnanwRalnunﬂandudingamﬁsbnamlmuebmedeslgnabdremmaﬁved
an Acid Rain unit) shai also spply to the owners and operators of auch it Except as provided under 40 CFR 72.44 (Phasa It repowering
emn:!mpma)andwCFR‘FB.H(Noxmgmmms}.wmmmmmmmbmmammm

that it located ata meammmeyamnotownmmopamhmwmedesigmmdmpmmnaﬁm.
() Each violation of a provision of 40 CFR parts 72, 73, 75. T8, 77, and 78 by an Acid Rain source or Ackl Rain unit, of by an awner or operator
adﬂgnamdwmﬂvedwmmmauunrtshaﬂbeamemmmmekd

Effoct on Other Authorities. No provision of the Acid Rain Program, an Acid Rain part application, an Acid Rain part, or an exemption under 40
CFR7T2.7, 72.8, or 72.14 ghall be constrved as:

(1) Excapt as expressly provided in tite TV of the Act, exempting of excluding the owners and opersiors and, to the gxtent applicable, the
dezignated representative of an Acld Rain source or Atid Rein wiit from compliance with any other provision of the Act, including the provisions
of title § of the Act relating to applicable National Ambiant Aic Quatity Standards or State Implementation Plans:

{2) Limiting the number of allowances a und can hoid: provided, that the number of allowances held by the unit shafl not alfect the source's
obligation io comply with any other provisions of the Act:

(3) Requiring a change of any kind In any State law reqguiating electric utiity rates and charges, affecting eny State law regarding such State
regulation, of Envting such State reguiation, Including any prudence review requiremants under such State law;

(4) Modlfying the Fedaral Power Act or gifecling the authority of the Federal Enerfy Regulatory Commission undes the Federsi Power Act; or,
(5) imerfering with or impalring any program for competitive bidding for power supply in 2 State in which auch progrant is established.

Certification

That thers aro significant pensites for submiting faise siatements and information or omiting required etatements and information, Inciuding the
poraibiity of fine or imprisonment.

Name David W. Knutson
Ty

Signature @M}Z/f W Date ¥ o ~03.

L.

DEP Form No, 62-210,900{1)a} - Form

EMepfiin- 4 10 N4
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Acid Rain Program
Instructions for

Phase Il Acid Rain Part Application
(40 CFR 72.30 - 72.31 and Rule 62-214.320, F.A.C.)

The Acid Rain Pragram regulanons réiquiré the desr_qnared mpr\!senratwe ro submit an(A eid Ralfi; ‘part app!'cauon
for Phase [l for each source with an Acid Ram onit.” A comp/e te Phase i pan' apphcaaon s bfndmg on- rﬁe ownérs
and operatars of the Acid Rat’n source and is enfaroeable in the absence ‘of an Acrd Rain part unni rhe permlttmg
authority efther issues an Acid Rain pért 1o the Sburce-or.disgpproves the application. .

Please type or print. The alternate designated representative may sign in lieu of the designated representative. |If

asgsistance is neaded, contact the title V permitting authority,

STEP 1  Use the plant name and OR!S Coda listed on the Certificate of Representation for the piant. An ORIS

code is a 4 digit number assignad by the Energy Information Agency (EIA) at the U.S. Department of
Energy to power plants owned by utilities. If the plant is not owned by a utility but has a 5 digit facility
code (also agsigned by EIA), use the facility coda. If no code has been assigned or if there is uncertainty

regarding what the code number is, contact EIA at {(202) 426-1234 (for ORIS codes), or {202) 428-1269
{for facility codes).

STEP 2 For column “a,” identify each Acid Rain unit at the Acid Rain source by providing the appropriate unit

I identification numbars, consistent with the unit identification numbers entered on the Certificate of
Representation, with unit identification numbers listed in NADB (for units that commenced operation prior
to 1993}, and with unit identification numbers used in reporting to DOE andjor EIA, For new units
without identification numbers, owners and operators may assign such numbers consistent with ElA and

I DOE requirements. NADB is the National Allowance Data Base for the Acid Rain Program, and can be
downloaded from the Acid Rain Program Wabsite at “www.epa.gov/acidrain/” or abtained on diskette by

calling the Acid Rain Hotline. This data file is in dBase format for use on an IBM-campatible PC and
tequires 2 megabyteg of hard drive memory.

For column “c,” enter “yes” only if a repowering technology patition has been approved for the unit by
U.S. EPA, an initial repowering extension plan was approved by the title V parmitting authority and
activated by the designated reprasentstive, and a repowering extension plan renewing the original
rapowering extension plan has been includad with the current acid rain part appligation for that unit,

For columns “d* and “e,” enter the commence operation date(s) and monitor certification deadlina(s) for
new units in accordance with 40 CFR 76.4. If the commence operation date or monitor certification

date changes after the Phase Il part is issued, the designated representative must subimnit a request for an
administrative corfrection under Rule 62-214.370(6}, F.A.C.

Submission Deadlines

For new units, an initial Phase |l part application must be submitted to the title V permitting authority at teast 24
moanths before the date the unit commences operetion. Phase [l acid rain renewal applications must be submitted
at least 6 months in advance of the expiration of the acid rain portion of a title V parmit, or such longer time as
provided for under the title V permitting authority’s operating permits regulation.

Submission Instructions

Sn.!bmit this form and 1 copy to the appropriate title V air permitting authority. If you have questions regarding

this form, contaet your local, State, or EPA Regional acid rain contact, or call EPA's Acid Rain Hotline at {202)
£64-8620.

DEP Form No. 62-210.900{1){a) - Instructions
Effactive; 4-16-01



Emissions Unit Information Section 5 of 5 Wet Surface Air Cooling

ITII. EMISSIONS UNIT INFORMATION

A separate Emissions Unit Information Section (including subsections A through J as required)
must be completed for each emissions unit addressed in this Application for Air Permit. If
submitting the application form in hard copy, indicate, in the space provided at the top of each
page, the number of this Emissions Unit Information Section and the total number of Emissions
Unit Information Sections submitted as part of this application.

A. GENERAL EMISSIONS UNIT INFORMATION
(Al Emissions Units)

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in This Section: {Check one)

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of
process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

[ X ] This Emissions Unit Information Section addresses, as a single emissions unit, one or
more process or production units and activities which produce fugitive emissions only.

2. Regulated or Unregulated Emissions Unit? (Check one)

{ ] The emissions unit addressed in this Emissions Unit Information Section 1s a regulated
emissions unit.

{ X ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated
emissions unit.

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters):
Woet Surface Air cooling - two units are addressed for use with Unit 4.

4. Emissions Unit Identification Number; [ ] NoID
ID: 14 [ ] ID Unknown

5. Emissions Unit | 6. Initial Startup 7. Emissions Unit Major | 8. Acid Rain Unit?
Status Code: Date: Group SIC Code: [}
C 21 FEB 2002 Est. 49

9. Emissions Unit Comment: (Limit to 500 Characters)

Waet Surface Air Cooling unit which uses surface water to cool closed cooling water. A small
portion of the surface water will be emitted as drift which will form particulate matter (see
Attachment PSN-EU14-A9).

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 12 6/5/03



Emissions Unit Information Section 5 of & Wet Surface Air Cooling

Emissions Unit Control Equipment

1. Control Equipment/Method Description (Limit to 200 characters per device or method):

Woet Surface Air Coolers: Mist Eliminator

2. Control Device or Method Code(s): 014

Emissions Unit Details

1. Package Unit: Wet Surface Air Coolers

Manufacturer: Model Number:
2. Generator Nameplate Rating: NA MW
3. Incinerator Information:
Dwell Temperature: °F
Dwell Time: seconds

Incinerator Afterburner Temperature: °F
DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_ Dapp
Effective: 2/11/99 13 6/5/03



Emissions Unit Information Section 3 of 5

Wet Surface Air Cooling

B. EMISSIONS UNIT CAPACITY INFORMATION

(Regulated Emissions Units Only)

Emissions Unit Operating Capacity and Schedule

1. Maximum Heat Input Rate: mmBtwhr
2. Maximum Incineration Rate: Ib/hr tons/day
3. Maximum Process or Throughput Rate:
4. Maximum Production Rate:
5. Requested Maximum Operating Schedule:
hours/day days/week
weeks/year 8,760  hours/year
6. Operating Capacity/Schedule Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form

Effective: 2/11/99 14

0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA Dapp

" 6/5/03



Emissions Unit Information Section _ 5 of 5 Wet Surface Air Cooling

C. EMISSIONS UNIT REGULATIONS
{Regulated Emissions Units Only)

List of Applicable Regulations

NA
DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 15 6/5/03




Emissions Unit Information Section 5 of 5 Wet Surface Air Cooling

D. EMISSION POINT (STACK/VENT) INFORMATION
(Regulated Emissions Units Only)

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram?

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to
100 characters per point):

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common:

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
feet feet
8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor:
°F Rate: %
acfim
11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
‘ dscfm feet

13. Emission Point UTM Coordinates:
Zone: East (km): North (km):

14. Emission Point Comment (limit to 200 characters):

See Attachment PSN-A9.

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_ Dapp
Effective: 2/11/99 16 6/5/03




Emissions Unit Information Section 5 of 5 Wet Surface Air Cooling

E. SEGMENT (PROCESS/FUEL) INFORMATION
(All Emissions Units)

Segment Description and Rate: Segment 1 of 1
1. Segment Description (Process/Fuel Type ) (limit to 500 characters):

Circulating Water Rate

2. Source Classification Code (SCC): 3. SCC Units:

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
6.7 58,569 Factor:

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

Maximum Hourly Rate and Annual Rate in 1,000 galions.

Segment Description and Rate: Segment of

I. Segment Description (Process/Fuel Type ) (limit to 500 characters):

2. Source Classification Code (SCC): 3. SCC Unats:

4. Maximum Hourly Rate: | 5. Maximum Annual Rate: 6. Estimated Annual Activity
Factor:

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit:

10. Segment Comment (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp

Effective: 2/11/99 17 6/5/03




Emissions Unit Information Section 5 of 5 Wet Surface Air Cooling

F. EMISSIONS UNIT POLLUTANTS
(All Emissions Units)

1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant
Device Code Device Code Regulatory Code
PM 014 NS
PM,y, 014 NS
DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4 3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 18 6/5/03




Emissions Unit Information Section 5 of 5 Wet Surface Air Cooling

Pollutant Detail Information Page 1 of 1 Particulate Matter - Total

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION
(Regulated Emissions Units -
Emissions-Limited and Preconstruction Review Pollutants Only)

Potential/Fugitive Emissions

I. Pollutant Emitted: 2. Total Percent Efficiency of Control:
PM
3. Potential Emissions: 4. Synthetically
1.3¢  Ib/hour 5.87  tons/year Limited? [ ]
5. Range of Estimated Fugitive Emissions:
[ 11 [ ]2 f 13 to tons/year
6. Emission Factor: 0.001% Drift 7. Emissions
Reference: g/lethod Code:

8. Calculation of Emissions (limit to 600 characters):

See Attachment PSN-EU14-A9.

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters):

Allowable Emissions Allowable Emissions of
1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
Emissions:

3. Requested Allowable Emissions and Units: | 4. Equivalent Allowable Emissions:

Ib/hour tons/year

5. Method of Compliance (limit to 60 characters):

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters):

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
Effective: 2/11/99 19 6/5/03



Emissions Unit Information Section 3 of 5 Wet Surface Air Cooling

H. VISIBLE EMISSIONS INFORMATION
(Only Regulated Emissions Units Subject to a VE Limitation)

Visible Emissions Limitation: Visible Emissions Limitation of
1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
[ ] Rule [ ] Other
3. Requested Allowable Opacity:
Normal Conditions: % Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: minvhour

4. Method of Compliance:

5. Visible Emissions Comment (limit to 200 characters):

I. CONTINUOUS MONITOR INFORMATION
(Only Regulated Emissions Units Subject to Continuous Monitoring)

Continuous Monitoring System: Continuous Monitor of
1. Parameter Code: 2. Pollutant(s):
3. CMS Requirement: [ ] Rule [ ] Other
4. Monitor Information:
Manufacturer:
Model Number: Serial Number:
5. Installation Date: 6. Performance Specification Test Date:

7. Continuous Monitor Comment (limit to 200 characters):
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Emissions Unit Information Section 5 of 5 Wet Surface Air Cooling

J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION
(Regulated Emissions Units Only)

Supplemental Requirements

1. Process Flow Diagram
[ ] Attached, Document ID: [ X ] Not Applicable [ ] Waiver Requested

2. Fuel Analysis or Specification
[ 1 Attached, Document ID: [ X ] Not Applicable | ] Waiver Requested

3. Detailed Description of Control Equipment
[ ] Attached, Document ID: [ X ] Not Applicable [ ] Waiver Requested

4. Description of Stack Sampling Facilities
[ ] Attached, Document ID: [ X ] Not Applicable [ ] Waiver Requested

5. Compliance Test Report
[ ] Attached, Document ID:
[ ] Previously submitted, Date:
[ X ] Not Applicable

6. Procedures for Startup and Shutdown
[ 1 Attached, Document ID: [ X] Not Applicable [ ] Waiver Requested

7. Operation and Maintenance Plan
[ ] Attached, Document ID: [ X ] Not Applicable [ ] Waiver Requested

8. Supplemental Information for Construction Permit Application
[ ] Attached, Document ID: [ X ] Not Applicable

9. Other Information Required by Rule or Statute
[ ] Attached, Document ID: ' [ X ] Not Applicable

10. Supplemental Requirements Comment:

DEP Form No. 62-210.900(1) - Form 0237560/4/4.3/4.3.1 Sanford Unit 4/PSN TITLEV USA_Dapp
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Emissions Unit Information Section 5 of 5 Wet Surface Air Cooling

Additional Supplemental Requirements for Title V Air Operation Permit Applications

11. Altemative Methods of Operation
[ ] Attached, Document ID: [ X] Not Applicable

12. Alternative Modes of Operation (Emissions Trading)
[ ] Attached, Document ID: [ X ] Not Applicable

13. Identification of Additional Applicable Requirements
[ 1 Attached, Document ID: [ X ] Not Applicable

14. Compliance Assurance Monitoring Plan
[ ] Attached, Document ID: [ X ] Not Applicable

15. Acid Rain Part Application (Hard-copy Required)

[ 1 Acid Rain Part - Phase IT (Form No. 62-210.900(1)(a))
Attached, Document ID:

[ ] Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
Attached, Document ID;

[ ] New Unit Exemption (Form No. 62-210.900(1)(a)2.)
Attached, Document ID:

[ ] Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
Attached, Document ID:

[ ] Phase Il NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
Attached, Document ID;

[ ] Phase NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
Attached, Document ID:

[ X ] Not Applicable
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Golder Associates Inc.

6241 NW 23rd Strect, Suite 500
Gainesville, FL 324653-1500
Telephone (352) 336-5600

Fax (352) 336-6603

April 18, 200! 9837571

Florida Department of Environmental Protection
Bureau of Air Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FI. 32399-2400

Attention; Mr. A. A. Linero, P.E., Administrator, New Source Review

RE: FPL Sanford Plant — 2,200-MW Gas Repowering Project
FDEP File No. 1270009-AC (PSD-FL-270)

Dear Al:

This correspondence is being submitted to update the Department on design enhancements made to
the above-referenced project. The combined effect of these enhancements will be to reduce the
emisstons from the project.

First, the natural gas-fired fuel heaters, initially included with the project and listed in the air
construction and Prevention of Significant Deterioration {PSD) permit, will not be constructed. Fuel
heating will be accomplished using electric fuel heaters. There are no cmissions associated with the
electric heaters. As a result, emission unit Nos. 012 through 019, as identified in the air construction
and PSD permit, will not exist. The specific conditions of the permit that address the fucl heaters are:
Specific Condition TIL5., 1110, {1115, HL18., and I1.19.

Secondly, the mechanical draft-cooling tower, identified as emission unit No. 020 in the permit, is not
being constructed. The cooling tower is listed as an unregulated emission unit. However, two
smaller evaporative equipment coolers are being constructed for the project.  One evaporative
equipment cooler will be constructed for each unit (i.c., one for repowered Unit 4 and one for
repowered Unit 5}. The total particulate matter (PM) and particulate matter less than 10 microns
(PM,o) emissions estimated for the cooling tower and included in the air permit application were
24.58 and 12.42 tons per year (TPY), respectively (see Table 2-11 in the air permit application). The
maximum PM emissions from the two evaporative equipment coolers are 2.68 pounds per hour (Ib/hr)
and 11.74 TPY, respectively. The maximum PM,, emissions are estimated to be 1.34 1b/hr and
5.87 TPY, respectively. The emission calculations are:

6,686 gallons circulating water/minute/cooler x 2 coolers x 0.00001 gallon drift/gallon circulating
water x 8.34 Ib/gallon x 60 minutes/hr x 40,000 ppm maximum TDS(PM)/IO6 =2.68 lb/hr
2.68 [b/hr x 8,760 hr/yr x ton/2,000 b = 11.74 tons PM/yr
PMi=% of PM
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. FDEP April 18, 2001

Mr. A. A. Linero, P.E. -2- 9837571

The emissions associated with these equipment coolers are a result of the same process as the cooling
tower but will be less than one-half that estimated for the cooling tower. The latest site plan
(attached) identifies the evaporative equipment coolers as Item 17 on the drawing.

Please call if you have any questions.

Sincerely,

GOLDER ASSOCIATES INC.

A

Kennard F. Kosky, P.E.
Principal

K¥K/nav-
Enclosure-Site Plan

oN Rich Piper, FPL
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