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PERMITTEE
Tampa Electric Company (TEC) Air Permit No. 1050233-046-AC
3602 Port Sutton Road Permit Expires: February 1, 2020
Tampa, Florida 33619 Minor Air Construction Permit

Polk Power Station

Authorized Representative: Trial Burns of Petroleum Coke in Unit 1

Mr. Scott Cannon, Director — Polk Power Station

PROJECT

This is the final air construction permit, which authorizes trial burns to gasify petroleum coke in the solid fuel
gasification system of Unit 1 at the referenced facility. Specifically, TEC is requesting to be able to gasify up to
100 percent petroleum coke. The proposed work will be conducted at the Polk Power Station (PPS), which is an
Electrical Service Plant categorized under Standard Industrial Classification No. 4911. The existing facility is in
Polk County at 9995 State Route 37 South, Mulberry, Florida. The UTM coordinates are Zone 17, 402.45
kilometers (km) East and 3067.35 km North; Latitude: 27° 43’ 43” North and Longitude: 81° 59’ 23" West.

This final permit is organized into the following sections: Section 1 (General Information); Section 2
(Administrative Requirements); Section 3 (Emissions Unit Specific Conditions); and Section 4 (Appendices).
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which
are defined in Appendix A of Section 4 of this permit.

STATEMENT OF BASIS

This air pollution construction permit is issued under the provisions of: Chapter 403 of the Florida Statutes
(F.S.) and Chapters 62-4, 62-204, 62-210, 62-212, 62-296 and 62-297 of the Florida Administrative Code
(F.A.C.). The permittee is authorized to conduct the proposed work in accordance with the conditions of this
permit. This project is subject to the general preconstruction review requirements in Rule 62-212.300, F.A.C.
and is not subject to the preconstruction review requirements for major stationary sources in Rule 62-212.400,
F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.

Upon issuance of this final permit, any party to this order has the right to seek judicial review of it under Section
120.68 of the Florida Statutes by filing a notice of appeal under Rule 9.110 of the Florida Rules of Appellate
Procedure with the clerk of the Department of Environmental Protection in the Office of General Counsel (Mail
Station #35, 3900 Commonwealth Boulevard, Tallahassee, Florida, 32399-3000) and by filing a copy of the
notice of appeal accompanied by the applicable filing fees with the appropriate District Court of Appeal. The
notice must be filed within 30 days after this order is filed with the clerk of the Department.

Executed in Tallahassee, Florida

David Lyle Read, P.E.
~ , > = ’
TP B TR e 2 14 08:02:18 <0400

For:

Syed Arif, P.E., Program Administrator
Office of Permitting and Compliance
Division of Air Resource Management

www.dep.state.fl.us



PERMIT

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby certifies that this Final Air Construction Permit
package was sent by electronic mail, or a link to these documents made available electronically on a publicly
accessible server, with received receipt requested before the close of business on the date indicated below to the
following persons.

Mr. Scott Cannon, TEC (sacannon@tecoenergy.com)

Ms. Kristy Apostol, P.E., TEC kapostol@tecoenergy.com)

Byron Burrows, P.E., Tampa Electric Company: btburrows@tecoenergy.com
EPA Region 4 NSR/PSD: NSRsubmittals@epa.gov

DEP Siting Office: SCO@dep.state.fl.us

DEP Southwest District Air Permitting: SWD_Air_Permitting@dep.state.fl.us
DEP Southwest District Compliance: SWD_Air@dep.state.fl.us

Ms. Alisa Coe, Earth Justice: acoe@earthjustice.org

Ms. Lynn Scearce, DEP OPC: lynn.scearce@dep.state.fl.us

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED, on
this date, pursuant to Section 120.52(7), Florida Statutes,
with the designated agency clerk, receipt of which is
hereby acknowledged.

H Digitally signed by Barbara Friday
Ba rba ra F rl day Date: 2018.03.14 09:23:51 -04'00"
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SECTION 1. GENERAL INFORMATION

FACILITY DESCRIPTION

Unit 1 consists of a nominal 260 megawatt (MW) solid fuel-based integrated gasification and combined cycle
(IGCC) plant including: a nominal 192 MW (gross) syngas and natural gas (used for startup, backup and
augmentation) fired General Electric (GE) 7FA combined cycle combustion turbine (CCCT) designated as
Emission Unit (EU) 001; a heat recovery steam generator (HRSG); a nominal 133 MW (gross) steam turbine-
electrical generator (STEG); a solid fuel handling system designated as EU 005; an entrained flow solid fuel
gasification system (SFGS) designated as EU 006; an oxygen plant; a synthesis gas (syngas) cleanup and sulfur
recovery system; and a sulfuric acid plant (SAP) designated as EU 004. There is also 120 million British thermal
units per hour (MMBtu/hr) auxiliary boiler designated as EU 003. A nominal 65 MW are consumed by the
oxygen plant and process auxiliary equipment which is the difference between net and gross power production.
The startup fuel for the SAP and solid fuel gasifier is natural gas. Natural gas is used as the startup, augmentation
and backup fuel for the CCCT, while it is the only operational fuel used in the auxiliary boiler.

Units 2 and 3 (EU 009 and 010) at the facility are two 165 MW natural gas/fuel oil-fired GE 7FA simple cycle
combustion turbines (SCCT), while Units 4 and 5 (EU 013 and 014) are two 165 MW natural gas-fired GE 7FA
SCCT. The Polk 2 Combined Cycle system added four new heat recovery steam generators equipped with natural
gas-fired duct burners, a single 500 MW steam turbine-electrical generator to units 2 - 5 to create a “4-on-1"
combined cycle unit with a nominal electrical generating capacity of 1,160 MW, which are regulated as EUs 020 -
023. The facility also operates two emergency generator engines and two emergency fire pump engines,
collectively regulated as EU 007, a third emergency generator engine regulated as EU 018 and a mechanical draft
cooling tower for Polk 2 regulated as EU 019.

A list of the regulated Emission Units (EU) at the facility is given below. The EUs affected by this project are
highlighted in yellow.

E.U. No. Brief Description
001 |260 MW Combined Cycle Gas Turbine No. 1 (CT/IGCC)
003 120 Million Btu per Hour Auxiliary Boiler
004 | Sulfuric Acid Plant (SAP)
005 | Solid Fuel Handling System (SFHS)
006 | Solid Fuel Gasification System (SFGS)
007 Emergency Equipment
009 Nominal 165 MW Simple Cycle Turbine No. 2
010 Nominal 165 MW Simple Cycle Turbine No. 3
013 Nominal 165 MW Simple Cycle Turbine No. 4
014 Nominal 165 MW Simple Cycle Turbine No. 5
018 |500 KW Emergency Generator Diesel Engine
019 Mechanical Draft Cooling Tower — consisting of six cells with six individual exhaust fans
020 Unit 2H Nominal 165 MW Combustion Turbine and Duct-Fired Heat Recovery Steam Generator
021 Unit 3H Nominal 165 MW Combustion Turbine and Duct-Fired Heat Recovery Steam Generator
022 Unit 4H Nominal 165 MW Combustion Turbine and Duct-Fired Heat Recovery Steam Generator
023 Unit 5H Nominal 165 MW Combustion Turbine and Duct-Fired Heat Recovery Steam Generator

PROPOSED PROJECT

TEC is requesting authorization to conduct trial burns to gasify petroleum coke in the solid fuel gasification
system of Unit 1. Specifically, TEC is requesting to be able to gasify up to 100 percent (%) petroleum coke. TEC
requests authorization to conduct trial burns that would gradually increase the percent of petroleum coke up to
100% over a period of up to 180 days. The maximum sulfur content of the fuel blend will not exceed the
currently permitted limit of 4.7% by weight. The PPS solid fuel gasification system is currently authorized in its
Title V air operation permit to process a fuel blend of 85% petroleum coke and 15% coal by weight.

Tampa Electric Company Project No. 1050233-046-AC
Polk Power Station Trial Burns of Petroleum Coke in Unit 1
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SECTION 1. GENERAL INFORMATION

FACILITY REGULATORY CLASSIFICATION

The facility is not a major source of hazardous air pollutants (HAP).
The facility operates units subject to the acid rain provisions of the Clean Air Act.
The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.

The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of
Significant Deterioration (PSD) of Air Quality.

The facility operates units subject to the New Source Performance Standards (NSPS) in Part 60, Title 40 of
the Code of Federal Regulations (40 CFR 60).

The facility operates units subject to the National Emission Standards for Hazardous Air Pollutants
(NESHAP) in Part 63, Title 40 of the Code of Federal Regulations (40 CFR 63).

Tampa Electric Company Project No. 1050233-046-AC
Polk Power Station Trial Burns of Petroleum Coke in Unit 1
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SSECTION 3. EMISSIONS UNIT SPECIFIC CONDITIONS

A. CT/IGCC, SAP and SFGS

1. Permitting Authority: The permitting authority for this project is the Office of Permitting and Compliance in
the Division of Air Resource Management of the Department of Environmental Protection (Department). The
Office of Permitting and Compliance mailing address is 2600 Blair Stone Road (MS #5505), Tallahassee,
Florida 32399-2400.

2. Compliance Authority: All documents related to compliance activities such as reports, tests, and notifications
shall be submitted to the Southwest District Office at 13051 N. Telecom Parkway, Temple Terrace, FL
33637-0926.

3. Appendices: The following Appendices are attached as a part of this permit: Appendix A (Citation Formats
and Glossary of Common Terms); Appendix B (General Conditions); Appendix C (Common Conditions);
and Appendix D (Common Testing Requirements).

4. Applicable Regulations, Forms and Application Procedures: Unless otherwise specified in this permit, the
construction and operation of the subject emissions units 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 Chapters 62-4, 62-204, 62-210, 62-212, 62-213, 62-296 and 62-297, F.A.C. Issuance of this permit
does not relieve the permittee from compliance with any applicable federal, state, or local permitting or
regulations.

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

6. Moadifications: The permittee shall notify the Compliance Authority upon commencement of construction.
No new emissions unit shall be constructed and no existing emissions unit shall be modified without
obtaining an air construction permit from the Department. Such permit shall be obtained prior to beginning
construction or modification. [Rules 62-210.300(1) and 62-212.300(1)(a), F.A.C.]

7. Construction and Expiration: The expiration date shown on the first page of this permit provides time to
complete the physical construction activities authorized by this permit, complete any necessary compliance
testing, and obtain an operation permit. Notwithstanding this expiration date, all specific emissions
limitations and operating requirements established by this permit shall remain in effect until the facility or
emissions unit is permanently shut down. For good cause, the permittee may request that a permit be
extended. Pursuant to Rule 62-4.080(3), F.A.C., such a request shall be submitted to the Permitting Authority
in writing before the permit expires. [Rules 62-4.070(3) & (4), 62-4.080 & 62-210.300(1), F.A.C.]

8. Source Obligation: At such time that a particular source or modification becomes a major stationary source or
major modification (as these terms were defined at the time the source obtained the enforceable limitation)
solely by exceeding its projected actual emissions, then the requirements of subsections 62-212.400(4)
through (12), F.A.C., shall apply to the source or modification as though construction had not yet commenced
on the source or modification.

[Rule 62-212.400(12), F.A.C]

9. Application for Title VV Permit: This permit authorizes trial burns of petroleum coke gasification of up to
100% by weight in the solid fuel gasification system of Unit 1. Currently, the petroleum coke gasification
permitted limit in the solid fuel gasification system of Unit 1 is 85% by weight. If this limit changes because
of this project, and if a fluxing agent is required to reach this higher limit, a Title V air operation permit
revision is required to reflect these new requirements. The permittee shall apply for a Title V air operation
permit at least 90 days prior to expiration of this permit, but no later than 180 days after commencing
permanent operation at the higher petroleum coke gasification limit. To apply for a Title V operation permit,
the applicant shall submit the appropriate application form, compliance test results, and such additional

Tampa Electric Company Project No. 1050233-046-AC
Polk Power Station Trial Burns of Petroleum Coke in Unit 1
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SSECTION 3. EMISSIONS UNIT SPECIFIC CONDITIONS

A. CT/IGCC, SAP and SFGS

information as the Department may by law require. The application shall be submitted to the appropriate
Permitting Authority with copies to the Compliance Authority. [Rules 62-4.030, 62-4.050 and Chapter 62-
213, F.AC]

Tampa Electric Company Project No. 1050233-046-AC
Polk Power Station Trial Burns of Petroleum Coke in Unit 1
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SSECTION 3. EMISSIONS UNIT SPECIFIC CONDITIONS

A. CT/IGCC, SAP and SFGS

This section of the permit addresses the following emissions units.

ID Emission Unit Description

001 | Unit 1 - Integrated gasification combined cycle (IGCC) combustion turbine rated at 260 MW

004 | Sulfuric Acid Plant

005 | Solid Fuel Handling System

006 | Solid Fuel Gasification Plant

TRIAL BURNS

1.

Authorization of Trial Burns: For a period of up to 180 days from issuance of this permit, the permittee is
authorized to begin and complete a trial burn test program to gasify a blend of coal/petroleum coke up to
100% petroleum coke and fire the syngas in the combustion turbine (EU 001). [Application No. 1050233-
046-AC; Rule 62-4.070(3), F.A.C.]

Solid Fuel Gasification Plant: During the trial burns, the permittee is authorized to gasify a blend of
coal/petroleum coke up to 100% petroleum coke. The permittee is authorized to add a flux (i.e., sand, soil,
coal bottom ash, etc.) to ensure proper operation of the gasifier. [Application No. 1050233-046-AC]

Combustion Turbine: During the trial burns, the permittee may fire syngas produced from the blend of
coal/petroleum coke with up to 100% petroleum coke in combustion turbine (EU-001). [Application No.
1050233-046-AC]

Permanent Operation: Once the optimum petroleum coke/coal blend has been determined, along with the
amount of fluxing agent required (if any), the permittee shall obtain a Title V air operation permit to
permanently incorporate these new operating limits. [Rules 62-4.030, 62-4.050 and Chapter 62-213, F.A.C.]

EMISSIONS AND PERFORMANCE REQUIREMENTS

5.

Permitted Capacity: During the trial burns, the fuel firing rates and heat input rates shall not exceed the
permitted capacities specified in the current Title V air operation permit (No. 1050233-045-AV). The
pollutant emission limits and sulfuric acid production limits imposed by the Title V permit on Unit 1 shall
also not be exceed during the trial burns. [Application No. 1050233-046-AC; Rule 62-210.200(PTE), F.A.C.]

Authorized Fuel: During the trial burns, the permittee is authorized to gasify and fire a blend of
coal/petroleum coke up to 100% petroleum coke in addition to the currently authorized fuels. [Application
No. 1050233-046-AC; Rule 62-210.200(PTE), F.A.C.]

Fuel Sulfur Limit: The current maximum sulfur content of the blended fuel specific in Condition E.7 of the
current Title V air operation permit (No. 1050233-045-AV) of 4.7% by weight shall not be exceeded during
the trial burns. [Application No. 1050233-046-A; Permit No. 1050233-029-AC/PSD-FL-194J]

Title V Permit Requirements: The permittee shall comply with all specific conditions of the current Title V
air operation permit during the trial burns. The trial burns shall cease as soon as possible if the plant is unable
to comply with any of the Title V permit conditions due to the trial burns. [Application No. 1050233-046-
AC; Rule 62-4.070(3), F.A.C]

EMISSIONS PERFORMANCE TESTING

9.

Baseline Emissions Testing: The baseline testing scenario shall be a blended fuel content of 85% petroleum
coke and 15% coal at a maximum sulfur content of 4.7% by weight. All tests shall be conducted
concurrently.

a. CT/IGCC (EU 001): The permittee shall conduct stack tests on EU 001 to establish representative

baseline emissions for carbon monoxide (CO), sulfuric acid mist (SAM) and visible emissions (VE).
Baseline emissions of nitrogen oxides (NOx) and sulfur dioxide (SO.) shall be determined with data from

Tampa Electric Company Project No. 1050233-046-AC
Polk Power Station Trial Burns of Petroleum Coke in Unit 1
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SSECTION 3. EMISSIONS UNIT SPECIFIC CONDITIONS

10.

11.

12.

13.

A. CT/IGCC, SAP and SFGS

the existing continuous emissions monitoring systems (CEMS). Tests shall be conducted at permitted
capacity.

b. SAP (EU 004): The permittee shall conduct performance tests on the EU 004 to establish representative
baseline emissions for SAM, SO; and VE.

[Application 1050233-046-AC; Rule 62-4.070(3), F.A.C.]

Additional Emissions Testing: The permittee shall conduct emissions and performance testing once the
maximum level of petroleum coke is being gasified (95 - 100% petroleum coke and 0-5% coal/flux). All tests
shall be conducted concurrently.

a. CT/IGCC (EU 001): The permittee shall conduct stack tests on the EU 001 to determine emissions of
CO, SAM, and VE. The existing CEMS shall be used to determine emissions of NOx and SO,. Tests
shall be conducted at permitted capacity.

b. SAP (EU 004): The permittee shall conduct performance tests on EU 004 to determine emissions of
SAM, SO; and VE.

c. Mercury Testing: If bottom ash from the TEC Big Bend Station or any other coal plant is used as a
fluxing agent while gasifying petroleum coke, a five-day mercury emissions test using EPA Reference
Method 30B shall be conducted while using the bottom ash at its maximum rate.

[Application 1050233-046-AC; Rule 62-4.070(3), F.A.C]

Other Monitoring Requirements: During each trial burn (petroleum coke/coal bend above the baseline
amount) and the emissions testing required by Specific Conditions 9 and 10 of this subsection, the permittee
shall monitor and record the following information: the ratio of coal to petroleum coke; the coal sulfur
content; the petroleum coke sulfur content; the blended fuel sulfur content; the amount of flux (if any); heat
input rate to the CT/IGCC (EU 001); the sulfuric acid production rate of the SAP (EU 004); and the blended
fuel and petroleum coke feed rate to the solid fuel gasification plant (EU 006).

[Rules 62-4.070(3) and 62-297.310(7)(a)1, F.A.C.]

Trial Notification: At least 15 days prior to emissions testing required by Specific Conditions 9 and 10 of
this subsection, the permittee shall notify the Compliance Authority of the scheduled tests in writing. At least
15 days prior to a test burn with a petroleum coke content of more than 85% by weight, the permittee shall
notify the Compliance Authority. The permittee shall provide the Compliance Authority with an updated
schedule as necessary. Notifications shall be provided by letter, fax, or email. [Rules 62-4.070(3) and 62-
297.310(7)(a)9, F.A.C.]

Test Methods: Tests shall be performed in accordance with the following reference methods as necessary.

Method Description of Method and Comments
1-4 Traverse Points, Velocity and Flow Rate, Gas Analysis, and Moisture Content
6C Determination of Sulfur Dioxide Emissions from Stationary Sources (Instrumental)

8, 8A, 8B, or 320 | Determination of Sulfuric Acid Mist

9 Visible Emissions
10 Determination of Carbon Monoxide Emissions from Stationary Sources
30B Mercury Sorbent Trap Procedure

The existing CEMS shall be used to determine the emissions whenever possible. Tests shall also be
conducted in accordance with applicable requirements specified in Section 4, Appendix C of this permit. The
above methods are described in 40 CFR 60, Appendix A, and adopted by reference in Rule 62-204.800,
F.A.C. [Rules 62-4.070(3), 62-204.800 and 62-297.100, F.A.C.; 40 CFR 60, Appendix A]

Tampa Electric Company Project No. 1050233-046-AC
Polk Power Station Trial Burns of Petroleum Coke in Unit 1
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SSECTION 3. EMISSIONS UNIT SPECIFIC CONDITIONS

A. CT/IGCC, SAP and SFGS

RECORDS AND REPORTS

14. Operational Data: During all trial burns, the permittee shall monitor NOx and SO, emissions using the

CEMS. Prior to conducting the trial burns, the permittee shall ensure that each CEMS is currently meeting all
QAJQC requirements and providing valid emissions data. [Rule 62-4.070(3), F.A.C.]

15. Stack Test Reports: The permittee shall prepare and submit stack test reports within 45 days of completing

the last emissions test required by Specific Conditions 9 and 10 of this subsection. All reports shall be
submitted to the Compliance Authority and the Permitting Authority. [Rule 62-297.310(8), F.A.C.]

16. Final Summary Report: Within 90 days of completing the final emissions test required by Specific

Condition 10, the permittee shall prepare and submit a report summarizing the emissions and performance of
the IGCC system during the authorized trial burns for the coal/petroleum coke blends. The report shall
include, but not be limited to, the following information.

a. For the testing required by Specific Conditions 9 and 10 of this subsection, identify:

1)
2)
3)
4)
5)
6)
7)
8)

Average ratio of coal to petroleum coke being gasified,;

The fuel sulfur contents of coal, petroleum coke, and blended fuels being gasified;

The proximate and ultimate analyses of the blended fuels being gasified;

Amounts of coal, petroleum coke, and blended fuels being gasified;

Analysis of syngas fired in the CT/IGCC (EU 001);

Heat input rate to the CT/IGCC (EU 001) and sulfuric acid production from the SAP (EU 004);
Tested emissions data for the CT/IGCC (EU 001) and the SAP (EU 004); and

CEMS emissions data.

b. For each trial burn period, identify:

1)
2)
3)
4)
5)
6)
7)

Duration in days;

Average ratio of coal to petroleum coke being gasified,

Sulfur contents of coal, petroleum coke, and blended fuels being gasified;

Amounts of coal, petroleum coke, and blended fuels being gasified;

Heat input rate to the CT/IGCC (EU 001) and sulfuric acid production from the SAP (EU 004);
CEMS emissions data; and

If flux is used in the SFGS (EU 006), identify the type of flux (i.e., sand, soil, coal ash, etc.), percent
of flux used per feed material, the rate of flux feed, the amount of flux for the given trial burn period,
and the proximate and ultimate analyses (including mercury content) of the flux.

c. For the total trial burn period, identify:

1)
2)
3)
4)

5)
6)
7)

8)

Amounts of coal, petroleum coke, and blended fuels being gasified;

Heat input rate to the CT/IGCC (EU 001) and sulfuric acid production from the SAP (EU 004);
Performance of flux used in the SFGS (EU 006) and conclusions;

Evaluation of the increased petroleum coke usage on the fuel handling system and associated process
equipment and effects;

Summary of the performance of the CT/IGCC (EU 001), the SAP (EU 004) and the SFGS (EU 006);
Summary of any startups, shutdowns or malfunctions experienced during trial burn period,;

Summary of any operational adjustments to the CT/IGCC (EU 001), the SAP (EU 004), and/or the
SFGS (EU 006); and

Potential physical modifications that may be necessary to accommodate the increased petroleum coke
blend.

[Rule 62-4.070(3), F.A.C]
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