SOURCE MANAGEMENS
March 7, 2013 RESOURCE MANA

Jeffery F. Koerner, Program Administrator

Florida Department of Environmental Protection FEDEX

Division of Air Resource Management Air Bill No. 7949-2011-7854
Office of Air Permitting and Compliance

2600 Blair Stone Road, M.S. 5505

Tallahassee, Florida 32399-2400

Re:  Tampa Electric Company - Big Bend Station
Request for Additional Information
Fuel Igniter Replacements
File No. 0570039-062-AC
Facility ID No. 0570039

Dear Mr. Koerner:

Tampa Electric Company (TEC) submitted a permit application (No. 3335-1) on October 16,
2012. The request incorporates specific language into the Title V permit to close out the consent
decree; modifications to allow additional transloading coal, petroleum coke, and slag in EU-046;
modifications to allow EU-001 to -004 to fire natural gas during startup, shutdown, malfunctions
and flame stabilization; additional permit cleanups to the Title V permit; and incorporation of
several outstanding permit cleanups that were previously requested by TEC but were not
incorporated into the final permit 0570030-054-AV.

On November 14, 2012, TEC and Florida Department of Environmental Protection (Department)
discussed the permit scopes in the application No 3335-1. On November 15, 2012, TEC received
a request for information (RAI) from Department clarifying the scope of the work on the natural
gas ignition system. Pursuant to this request, TEC is providing the responses to the Department
and revisions to the original permitting scope of work. The revised scope of work and TEC’s
responses are discussed below.

FDEP Comment 1
The application requests adding natural gas igniters. Please describe this project in further detail
including a description of how these igniters will be integrated with existing igniters (will these
new ignilers be operated together with existing oil igniters or separately?) and the physical and
operational changes associated with this project. Provide this information for each boiler along
with a layout of the new igniters in each boiler so that the location and number of new igniters is
shown.

TAMPA ELECTRIC COMPANY

P O. BOX 111 TAMPA, FL 33601-0111 (B13) 228-4111

CUSTOMER SERVICE:

HILLSBOROUGH COUNTY (B13) 223-0B00

AN EQUAL OPPORTUNITY COMPANY POLK COUNTY (B63) 299-0B0O0
TAMPAELECTRIC.COM ALL OTHER COUNTIES 1 (B88) 223-08B00D
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TEC Response 1

The existing ignition systems on Units 1 to 3 consist of 24, 4-inch fuel oil igniters. The igniters
are Hamworthy Peabody type (Model OE-HE) rated at a heat input rating of 15 mmBtu per hour.
Each igniter is installed within each windbox on 4 feet 6-inch centers on the front and back walls
of each boiler at 61.0 feet El. Each igniter is installed in a 4-5/8-inch guide tube that is orientated
into the boiler at a fixed location of 25° below elevation. The drawings of the Units 1 to 3 ignition
systems are shown attached.

Unit 4 consists of 5 coal feeding elevations (A, B, C, D, and E). The existing ignition system on
Unit 4 consists of varying sizes and locations of igniters. Twelve (12) fuel oil igniters (6-inch
Limelight eddy plate type) are rated at a heat input of 10 mmBtu per hour. Four (4) igniters are
installed at each corner and wind box at coal feeding elevations C (97 feet 2-3/8 inches El.), D
(102 feet 8-3/8 inches ElL), and E (108 feet 2-3/8 inches El.) for a total of 12 igniters. Four (4)
additional fuel oil igniters rated at heat input of 244 mmBtu per hour are located between coal
feeding elevation A-B (88 feet 11-3/8 inches El.). These warm up igniters are designed to heat the
boiler during startup. Each warm up igniter is equipped with a secondary igniter to startup each
warm up igniter. Each secondary igniter is rated at 2 mmBtu per hour. The igniters are currently
designed to be tilted £30°. However, the igniters are typjcally oriented at 0° (neutral) during
operation. The drawings and locations of the Unit 4 ignition system are shown attached.

The existing fuel oil ignition systems are primarily used during startup and shutdown. These
systems are also used during malfunctions to stabilize combustion during times of unexpected
poor coal quality or during a malfunction/equipment failure such as wet coal, coal piping
pluggage or equipment that is otherwise damaged that results in an inconsistent amount of coal
reaching the burners. The systems are also necessary during periods of load change to initialize
and stabilize the flame until coal flow to the burners reaches steady state.

As mentioned earlier, TEC previously requested modifications to Units 1 to 4 to fire natural gas
during startup, shutdown, malfunctions and flame stabilization. Based on recent evaluations, TEC
has revised its earlier request to include the capability to co-fire with natural gas and fire natural
gas only at low loads. The co-firing operation will generate sufficient heating load to operate the
SCR system. The firing of natural gas at low loads will not generate enough heat to operate the
SCR; therefore, the SCR unit will not operate during low loads.

The work involves replacing all of the existing fuel oil igniters with natural gas igniters. The work
will involve the removal of the existing 24 fuel oil igniters on Units 1 to 3 and replacement with
24 new natural gas igniters. For Unit 4, the 20 existing fuel oil igniters will be removed and
replaced with new natural gas igniters. The existing guide tubes on each boiler may need to be
modified or replaced as necessary to install the new natural gas igniters.

A new pipe line and valve station will be installed to supply natural gas to Units 1 to 4. A new 12-
inch pipe line will be installed to accommodate full pipeline pressure. At the tie-in location, a
block valve (DCS controllable) and a manual pressure control valve will be used to adjust the
pressure to approximately 250 psig. The new pipeline will be routed to the turbine area where a
block valve and pressure control valve will used to adjust the pressure to approximately 125 psig.
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The pipeline will be routed to an igniter pressure control skids on each unit to meter and regulate
the pressure of natural gas from 5 to 125 psig.

The existing fuel oil igniter piping will be removed from the units and replaced in essentially the
same locations with the new natural gas lines. The modifications will be made to the igniter guns
to accommodate the natural gas firing. The entire burner management system will be modified
and upgraded to accommodate natural gas firing as well as compliance with NFPA 2011 Code
requirements for Burner Management Systems.

FDEP Comment 2
Will the existing oil igniters be removed as part of this project?

TEC Response 2

As previously mentioned, the existing fuel oil ignition systems will be removed from service and
replaced with new natural gas ignition systems. In addition, TEC requests to retain the existing
provision to burn fuel oil during startup, shutdown, malfunction and flame stabilization pursuant
to Condition A.4.b in the Title V permit.

FDEP Comment 3

Please provide a description of any changes to the air management system in each boiler
associated with these new igniters. Provide design values for natural gas heat inputs for these
igniter systems in each boiler. Describe any new combustion air fans associated with the new
ignifers.

TEC Response 3

Units 1 to 3 will be designed up to 70 mmBtu per hour @ 24 igniters for a total design capacity of
1,680 mmBtu per hour. Unit 4 will be designed up to a total design capacity of approximately
2,000 mmBtu per hour. The existing air management systems in each boiler will not be modified.
The existing air management system will be utilized with the new ignition system. The igniters
will not contain new additional combustion air fans.

FDEP Comment 4

Please provide details of how these igniters will be used for flame stabilization and provide data
showing how often, and at what heat input rates these igniters are needed during low load and
load change modes of operation.

TEC Response 4

As previously mentioned, the new igniter system will be used for flame stabilization in the same
manner as the existing fuel oil igniter system. The flame stabilization is utilized on an as needed
basis during malfunctions to stabilize combustion during times of unexpected poor coal quality or
during equipment malfunctions or load change to initialize and stabilize the flame until coal flow
to the burners reaches steady state.

FDEP Comment 5
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Describe how these new gas igniters will change how each boiler is operated (e.g. will these
igniters allow boilers to operate at low loads for extended periods like overnight when gas prices
are favorable?). Quantify emission changes for each boiler if overall boiler emissions are
expected 1o change with the addition of the new igniters, or how the economic dispatch of each
boiler will change.

TEC Response 5

The proposed ignition systems will be used during startup, shutdown, malfunctions and flame
stabilization similar to the existing fuel oil ignition systems. In addition, the proposed ignition
systems will also have the capacity to co-fire with natural gas or operate on natural gas only
during low loads for distinct periods. The implementation of this project is not expected to change
the economic dispatch of each boiler.

A PSD applicability analysis for the Big Bend Station (BBS) natural gas igniter project was
conducted in accordance with Rule 62-212.400(2), F.A.C. The analysis evaluates the potential
changes in emissions associated with the co-firing of natural gas and coal and low-load firing of
natural gas in Units 1 through 4. The projected actual emission factors for natural gas when co-
fired with coal were taken from AP-42, Section 1.4 with the exception of NOx. Since the
SCR controls will be in use during natural gas and coal co-firing, the average actual controlled
NOx emission factors for each unit for 2011/2012 was used to estimate NOx emissions due to

natural gas combustion. The projected actual annual emissions for natural gas and coal were
then summed to obtain total projected actual emissions.

Estimates of projected actual emissions during low-load natural gas firing used the same
approach as described for natural gas and coal co-firing with the exception of the use of a
different projected actual NOx emission factor for natural gas combustion. During low-load
natural gas operation (when coal is not combusted), the SCR controls will not be used. For this
case, the AP-42, Section 1.4 NOx emission factor of 140 lb/mmft3 (equivalent to 0.137
Ib/mmBtu) was used to estimate NOx emissions due to natural gas combustion.

To ensure that emissions do not increase above the PSD major modification permitting
thresholds, TEC requests annual natural gas heat input caps for Units 1 - 4for co-firing and for
low-load operation as follows:

Natural Gas
Heat Input Cap
Unit ID (mmBtulyr)
Co-Firing
1 5,397,664
2 4,622 649
3 5,412,868
4 5,956,684
Low-Load
1-4 Combined ! 1,514,460
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One annual natural gas heat input cap for Units 1-4 combined is appropriate for low-load natural
gas operation since each natural gas pollutant emission factor is the same for all units. For co-
firing, the natural gas NOx emission factors differ for each unit. No changes to the current
maximum hourly heat input rates shown in Title V Air Operation Permit No. 0570039-054-AV
are requested. The details of the emission calculations are shown attached.

FDEP Comment 6

Describe the installation features of the new igniters (e.g. will they be able to tilt for different
operation modes). Describe the burner management system associated with each boiler
associated with the new igniters.

TEC Response 6

The new igniters for Units 1 to 3 will be orientated into the boiler at a fixed location of 25° below
elevation in the same manner as the existing fuel oil igniters. The new igniters for Unit 4 will be
orientated into the boiler at a fixed location of 0° (neutral) in the same manner as the existing fuel
oil igniters.

FDEP Comment 7

Describe if there are circumstances when the new igniters will be operated alone without other
fuels co-fired in each boiler. Will the gas igniters be used to facilitate operating of any of the
boilers more as a peaking unit and are more startups expected when the new igniters are
employed?

. TEC Response 7

As mentioned earlier, the proposed ignition systems will be operated to co-fire with natural gas or
operate on natural gas only during low loads for economical reasons only and not as peaking
units. The new igniters will be used primarily for startup and shutdowns and flame stabilization as
necessary. The baseline heat input (2010-2011) for startup and shutdown is 289,657 mmBtu per
year. The future actual startup and shutdown are expected to be same as the baseline heat input
year (See application dated October 18, 2012).

FDEP Comment 8

Describe any other physical changes to each boiler associated with addition of the new igniters
including the extent of boiler wall modifications and changes in the steam systems for each boiler
associated with the new igniters.

TEC Response 8
As mentioned earlier, the windbox wall on each boiler will be modified as necessary to install the
new igniters. The wall modifications will have no effect on the steam system for each boiler.

TEC is requesting an amendment to the permit application No. 3335-1 to co-fire with natural gas
or operate on natural gas only during low loads for economic reasons. The requested information
herein provides reasonable assurance of complying with the provisions of Chapter 62-4 F.A.C.
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Please contact me at (813) 228-4232 or Byron Burrows at (813) 228-1282, if you have any
questions.

Sinc%ﬁ

Robert A. Velasco, P.E., BCEE, QEP

Air Programs
Environmental, Health & Safety
Tampa Electric Company

Enclosures

c/enc: Kelly Boatwright, SW DEP
Diana Lee, EPCHC

EHS/iym/RAV193



Tampa Electric Company
Big Bend Power Station
Request for Additional Information
Fuel Igniter Replacements
Permit Application No. 3335-1

Owner/Authorized Representative Statement

Complete if applying for an air construction permit or an initial FESOP.

1.

Owner/Authorized Representative Name: Byron T. Burrows

Owner/Authorized Representative Mailing Address...
Organization/Firm: Tampa Electric Company

Street Address: P.O. Box 111

City: Tampa State: FL Zip Code: 33601-0111
3. Owner/Authorized Representative Telephone Numbers...
Telephone: (813) 228 - 4111 ext. Fax: () -
4. Owner/Authorized Representative E-mail Address: btburrows@tecoenergy.com
5. Owner/Authorized Representative Statement:

I, the undersigned, am the owner or authorized representative of the corporation, partnership, or
other legal entity submitting this air permit application. To the best of my knowledge, the
statements made in this application are true, accurate and complete, and any estimates of
emissions reported in this application are based upon reasonable techniques for calculating
emissions. 1 understand that a permit, if granted by the department, cannot be transferred without

authorizatio the department.
| 3/7/13
(S‘Iﬁasm{e Date 4

DEP Form No. 62-210.900(1) — Form
Effective: 03/11/2010 |




Professional Engineer Certification

1. Professional Engineer Name: Robert A. Velasco
Professional Engineer Job Title: Senior Environmental Engineer

Registration Number: 57190

2. Professional Engineer Mailing Address...
Organization/Firm: Tampa Electric Company

Street Address: 702 N. Franklin St
City: Tampa State: FL Zip Code: 33602

3. Professional Engineer Telephone Numbers...
Telephone: (813) 228 - 4232 ext. Fax: () -

4. Professional Engineer E-mail Address: ravelasco@tecoenergy.com

5. 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.

(3) If the purpose of this application is to obtain a Title V air operation permit (check here [ ], if
s0), 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 plan
and schedule is submitted with this application.

(4) If the purpose of this application is to obtain an air construction permit (check here [, if so)
or concurrently process and obtain an air construction permit and a Title V air operation permit
revision or renewal for one or more proposed new or modified emissions units (check here K] 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
Jound to be in conformity with sound engineering principles applicable to the control of emissions
of the air pollutants characterized in this application.

(3) If the purpose of this application is to obtain an initial air operation permit or operation permit
revision or renewal for one or. pera myf’l)) constructed or modified emissions units (check here

» if s0), I further certify thgy kst tHe. exegfiign of any changes detailed as part of this application,
each such emissions unf é@/‘@%{zﬁ;@'@; modified in substantial accordance with the

information given in @e@qf‘;‘e}@g’nding c@ﬁh@l‘fgﬁ Jor air construction permit and with all

provisiony goNtainedSinse, h/p 127190 .‘-_O =

4= e =

“fr : / skes 2 . -
A4, ipS 7/i3
Signatiire > STATE OF [/ Date
',,4\-.__42 > ":%Q’S'
(Seal) ") (9.:..'-.0 R ‘9"..4\ ‘\~
* Attach any exception to cerﬁ&%{fﬂw AlRtERERS
Mt

DEP Form No. 62-210.900(1) — Form
Effective: 03/11/2010 2




Tampa Electric Company
Big Bend Power Station
Request for Additional Information
Fuel Igniter Replacements
Permit Application No. 3335-1

Professional Engineer Exceptions Statement

1. Professional Engineer Name: Robert A. Velasco, P.E.
Registration Number: 57190

2. Professional Engineer Address...

Organization/Firm: Tampa Electric Company

Street Address: P.O. Box 111
City: Tampa State: FL, Zip Code: 33601

3. Professional Engineer Telephone Numbers...

Telephone: (813) 228 - 4232 Fax: (813) 228 - 1308
4. Professional Engineer E-mail Address: ravelasco@tecoenergy.com
5. Professional Engineer Statement:

(1) Engineering opinions and information included herein provides reasonable assurance of
meeting the requirements of Chapter 62-210.300 F.A.C.;

(2) Engineering information included herein is believed to be correct to the best of the Engineer's
knowledge,

(3) Emission calculations information was based on acceptable techniques available for
calculating emissions or estimating emissions from designated emission sources;

(4) Emission calculations were prepared by others who qualified to perform such services. This
seal does not certify or attest to the accuracy of work or information prepared by others. This
includes, but not limited to emission calculations, drawings, vendor information, engineering
test data, laboratory data, correspondences, personnel communication etc.; and

(5) The Engineer is not responsible for subsequent deviations made by others without the written
consent of the Engineer.
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TAMPA ELECTRIC COMPANY
BIG BEND STATION NATURAL GAS IGNITOR PROJECT
PSD APPLICABILITY ANALYSIS

An analysis of PSD applicability for the Big Bend Station (BBS) natural gas ignitor project was
conducted in accordance with Rule 62-212.400(2), F.A.C. The analysis evaluates the potential
changes in emissions associated with the co-firing of natural gas and coal and low-load firing of

natural gas in Units 1 through 4.

The BBS is classified as an existing major facility. A modification to an existing major facility
that results in an emission increase equal to or exceeding the significant emission rates (SERs)
defined by Rule 62-210.200(282), F.A.C., is classified as a major modification and will be
subject to the Prevention of Significant Deterioration (PSD) preconstruction permitting program

for those pollutants that exceed the PSD SERs.

The procedures for determining applicability of the PSD permitting program to modifications
planned at existing major facilities are specified in Rule 62-212.400(2), F.A.C. For modifications
to existing emission units, the baseline actual-to-projected actual applicability test of Rule 62-
212.400(2)(a)1., F.A.C. is required. A significant emissions increase of a PSD pollutant will
occur if the difference, or the sum of the differences if more than one emissions unit is involved,
between the projected actual emissions and the baseline actual emissions equals or exceeds the

significant emissions rate for that pollutant.

Baseline actual emissions is defined by Rule 62-210.200(36)(b), F.A.C. as:
“The rate of emissions, in tons per year, of a PSD pollutant. For existing
emission units (other than an electric utility steam generating unit), baseline
actual emissions means the average rate, in tons per year, at which the emissions
unit actually emitted the pollutant during any consecutive 24-month period
selected by the owner or operator within the 10-year period immediately
preceding the date a complete permit application is received by the Department,
except that the 10-year period shall not include any period earlier than November

15, 1990.”

Actual annual emission rates for 2008 through 2012 for Units 1 through 4 are summarized on

Table 1. These actual annual emission rates were obtained from the EPA Clean Air Markets



TAMPA ELECTRIC COMPANY
BIG BEND STATION NATURAL GAS IGNITOR PROJECT
PSD APPLICABILITY ANALYSIS

website (for NOy and SO,), and from previously submitted Annual Operating Reports (AORs) for
the remaining pollutants. The consecutive 24-month period selected for determining baseline
actual emissions for Units 1 through 4 is calendar years 2011 and 2012. Actual average annual

emissions during this 24-month baseline period were used to determine baseline actual emissions.

Projected actual emissions is defined by Rule 62-210.200(249), F.A.C. as:
“The maximum annual rate, in tons per year, at which an existing emissions unit is
projected to emit a PSD pollutant in any one of the 5 years following the date the
unit resumes regular operation after the project, or in any one of the 10 years
following that date, if the project involves increasing the emissions unit's design
capacity or its potential to emit that PSD pollutant and full utilization of the unit
would result in a significant emissions increase or a significant net emissions

increase at the major stationary source. One year is one 12-month period.”

The natural gas ignitor project will not increase the design capacity or potential emissions of
Units 1 through 4. Projected actual emissions for co-firing natural gas and coal for the 5 year
period following installation of the natural gas ignitors were estimated by multiplying the
projected actual natural gas and coal emission factors (in units of Ib/MMBtu) for each pollutant
by the projected Units 1 through 4 actual annual heat input rates (in units of MMBtu/yr) for
natural gas and coal. Since increased use of natural gas and lower coal use will not change the
future utilization of Units 1-4, projected actual annual heat input rates for Units 1-4 were assumed

to be equal to the actual 2011/2012 average heat input rates for each unit.

The projected actual emission factors for natural gas when co-fired with coal were taken from
AP-42, Section 1.4 with the exception of NOy. Since the SCR controls will be in use during
natural gas and coal co-firing, the average actual controlled NO, emission factors for each unit for
2011/ 2012 was used to estimate NO, emissions due to natural gas combustion. The projected
actual annual emissions for natural gas and coal were then summed to obtain total projected

actual emissions.



TAMPA ELECTRIC COMPANY
BIG BEND STATION NATURAL GAS IGNITOR PROJECT
PSD APPLICABILITY ANALYSIS

Estimates of projected actual emissions during low-load natural gas firing used the same
approach as described for natural gas and coal co-firing with the exception of the use of a
different projected actual NO, emission factor for natural gas combustion. During low-load
natural gas operation (when coal is not combusted), the SCR controls will not be used. For this
case, the AP-42, Section 1.4 NO, emission factor of 140 lb/MMft’ (equivalent to 0.137

1b/MMBtu) was used to estimate NO,, emissions due to natural gas combustion.
To ensure that emissions do not increase above the PSD major modification permitting
thresholds, TEC requests annual natural gas heat input caps for Units 1 through 4 for co-firing

and for low-load operation as follows:

A. Co-Firing

Natural Gas
5 Heat Input Cap
DHigIn (MMBtu/yr)
1 5,397,664
2 4,622,649
3 5,412,868
4 5,956,684
B. Low-Load
Natural Gas
. Heat Input Cap
b b (MMBtu/yr)
1-4 Combined 1,514,460

One annual natural gas heat input cap for Units 1-4 combined is appropriate for low-load natural
gas operation since each natural gas pollutant emission factor is the same for all units. For co-
firing, the natural gas NO, emission factors differ for each unit. No changes to the current
maximum hourly heat input rates shown in Title V Air Operation Permit No. 0570039-054-AV

are requested.



TAMPA ELECTRIC COMPANY
BIG BEND STATION NATURAL GAS IGNITOR PROJECT
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Projected actual heat input rates, baseline 2011/2012 actual emission rates, projected actual
emission rates, and the change in emissions for natural gas and coal co-firing are provided in

Table 2. The same information for low-load natural gas firing is provided in Table 3.

As expected due to the increased use of natural gas and lower coal use, Table 2 shows that
emissions during natural gas co-firing are projected to remain the same or decrease for all
pollutants with the exception of VOCs. The increase in VOC emissions is due to the higher AP-
42 VOC emission factor for natural gas compared to coal on a Ib/MMBtu basis. During low-load
natural gas combustion when the SCRs are not in service, the constraining air pollutant is NOy
due to the higher NO, emission factor for natural gas without SCR compared to that of coal with

SCR.
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Table 3. Tampa Electric Company - Big Bend Station Natural Gas Ignitor Project

Low-Load Natural Gas and Coal - Actual and Projected Actual Emission Rates

Natural Gas Heat Content

Coal Heat Content

1,020
236

A. Projected Actual Emission Factors'

Btu/f®, HHV
10° Btufton, HHV

NO, S0, co voc PMo/PM 5
Fuel Type {Ib/10° Btu, HHV) | (Ib/A0° Btu, HHV) (Ib/10° Btu, HHV) (IbH0° Btu, HHV) (Ib/10° Btu, HHV)
Natural Gas (Without SCR)
Unit 1 0.137 0.006 0.082 0.0054 0.0075
Unit 2 0137 0.006 0.082 0.0054 0.0075
Unit 3 0.137 0.006 0.082 0.0054 0.0075
Unit 4 0.137 0.006 0.082 0.0054 0.0075
Coal
Unit 1 0.086 0.164 0.1089 0.0015 0.017
Unit 2 0.087 0.161 0.083 0.0016 0.018
Unit 3 0.093 0.132 0.095 0.0014 0.011
Unit 4 0.078 0.205 0.179 0.0023 0.0055
' AP-42 emission factors for natural gas, actual 2011/2012 annual average emission factors for coal.
B. Boiler Projected Actual HeatInput Rates
Heat Input (10 Btulyr, HHV)
Unit Coal Natural Gas Total'
1 27,282,759 382,169 27,664,929
2 23,365,408 327,296 23,692,704
3 27,359,607 383,246 27,742,852
4 30,108,355 421,749 30,530,104
Totals 108,116,128 1,514,460 109,630,588
22011/2012 average.
C. Baseline (2011/2012) Actual Emission Rates
NO, SO, co voc PMso/PM, 5
Unit {tpy) {tpy) {tpy) {tpy) {toy)
1 1,184.8 22712 1,506.7 211 234.8
2 1,034.8 1,906.5 1,104.5 19.0 217.7
3 1,284.0 1,825.1 1,313.2 201 154.2
4 1,196.8 3,129.9 2,732.9 35.5 83.6
D. Low-Load Natural Gas and Coal Projected Actual Emission Rates
NO, S0, co vocC PM,o/PM; 5
Unit (tpy) (tpy) {tpy) (tpy) (tpy)
1 1,194.7 2,240.9 1,500.6 21.8 232.9
2 1,043.0 1,880.1 1,102.7 19.6 215.9
3 1,292.6 1,801.1 1,310.8 20.9 153.5
4 1,209.2 3,087.9 2,712.5 36.2 84.1
E. Low-Load Naturd Gas and Coal Projected Actual Emission Rates - Actual (2011/2012) Emission Rates (D - C)
NO, SO, co voC PMo/PM, ¢
Unit {tpy) (tpy) (tpy) (tpy) {tpy)
1 9.9 -30.3 -5.1 Q.7 -1.8
2 8.2 -25.4 -1.8 0.6 -1.8
3 8.6 -24.1 -2.4 0.8 -0.7
4 12.4 42.0 -20.4 0.6 0.4
Totals 39.0 -121.7 -29.6 2.8 -3.9

Sources: ECT, 2013,
EPA, 2013.
TEC, 2013.




Table 3. Tampa Electric Company - Big Bend Station Natural Gas Ignitor Project
Low-Load Natural Gas and Coal - Actual and Projected Actual Emission Rates

Natural Gas Heat Centent

1,020 Btuft, HHY

Coal Heat Content 236 10° Btulton, HHV
A. Projected Actual Emission Factors'
NO, S0, co voc PM/PM, ¢
Fuel Type (Ib10* Btu, HHV) (1b/10° Btu, HHV) {Ib/10° Btu, HHV) (IbH0° Btu, HHV) | (Ib/10° Btu, HHV)
Natural Gas (Without SCR)
Unit 1 0.137 0.006 0.082 0.0054 0.0075
Unit 2 0.137 0.006 0.082 0.0054 0.0075
Unit 3 0137 0.006 0.082 0.0054 0.0075
Unit 4 0137 0.006 0.082 0.0054 0.0075
Coal
Unit 1 0.086 0.164 0.108 0.0015 0.017
Unit 2 0.087 0.161 0.093 0.0016 0.018
Unit 3 0.093 0.132 0.095 0.0014 0.011
Unit 4 0.078 0.205 0.179 0.0023 0.0055
' AP-42 emission factors for natural gas, actual 2011/2012 annual average emission factors for coal
B. Boiler Projected Actual Heat Input Rates
Heat Input (10 Btulyr, HHV)
Unit Coal Natural Gas Total’
1 27,282,759 382,169 27,664,929
2 23,365,408 327,296 23,692,704
3 27,359,607 383,246 27,742,852
4 30,108,355 421,749 30,530,104
Totals 108,116,128 1,514,460 109,630,588
22011/2012 average.
C. Baseline (2011/2012) Actual Emission Rates
NO, S0, co voc PMyo/PM; 5
Unit (tpy) (toy) (tpy) {tpy) {tpy)
1 1,184.8 22712 1,505.7 21.1 234.8
2 1,034.8 1,905.5 1,104.5 19.0 217.7
3 1,284.0 1,825.1 1,313.2 20.1 154.2
4 1,196.8 3,129.9 2,732.9 355 83.6
D. Low-Load Natural Gas and Coal Projected Actual Emission Rates
NO, S0, co voc PMyo/PM; 5
Unit (tpy) {tpy) {tpy) (tpy) (tpy)
1 1,194.7 2,240.9 1,500.6 21.8 232.9
2 1,043.0 1,880.1 1,102.7 19.6 215.9
3 1,292.6 1,801.1 1,310.9 20.9 153.5
4 1,209.2 3,087.9 2,712.5 36.2 84.1
E. Low-Load Naturd Gas and Coal Projected Actual Emission Rates - Actual (2011/2012) Emission Rates (D - C)
NO, SO, co voc PM/PM, ¢
Unit {tpy) (tpy) {tpy) {tpy) {tpy)
1 9.9 -30.3 -5.1 0.7 -1.8
2 8.2 -25.4 -1.8 0.6 -1.8
3 8.6 -24.1 -2.4 0.8 -0.7
4 12.4 -42.0 -20.4 0.6 0.4
Totals 38.0 -121.7 -29.6 2.8 -3.9

Sources: ECT, 2013.
EPA, 2013.
TEC, 2013.




