Sl
Re Progress Energy

April 19,2011

Tracking No: 172 363 196 23 1002 6984

Bobby Bull, P.E,

New Source Review Section

Bureau of Air Regulation

Division of Air Resource Management
111 South Magnolia Drive, Suite No. 4
Tallahassee, Florida

Re: Response to Request for Additional Information (RAI)

Project No. 0010001-011-AC

Florida Power Corporation d/b/a Progress Energy Florida, Inc.
University of Florida Cogeneration Plant

Alachua County

Dear Mr. Bull;

On October 13, 2010, Florida Power Corporation d/b/a Progress Energy Florida, Inc. (PEF)
received a Request for Additional Information (RAI) from the Department. This RAI was in
response to an incomplete application for revisions to the University of Florida Cogeneration
Facility’s (UF Cogen) NOx and CO emission limits, the elimination of the duct burner emission
testing requirements, and other permit modifications. Initial construction for this facility was
authorized under air construction permit PSD-FL-181. The Department indicated that additional
information regarding the following questions was required in order to continue processing the
application request. The information provided below includes all assumptions, calculations and
reference materials used or reflected in any of Progress Energy Florida’s (PEF) responses.

I

The application requests a ton per year increase for both NOx and CO emissions from the
combustion turbine. You are stating that the baseline periods and inlet temperatures for the
turbine should be re-evaluated at the time the existing turbine [48 megawatt (MW)
combustion turbine] was permitted under air construction permit 0010001-003-AC.
Throughout this emission unit's permitting history, different inlet temperatures have been
used for calculating the equivalent pound per hour emission standard. A comparison of the
emissions from the original combustion turbine (43 MW) and the replacement/existing
turbine at ISO conditions [lower heating value (LHV) of each fuel, 59 °F temperature, 60%
relative humidity, and 14.7 psia] is needed to further evaluate if the unit was permitted
properly, as well as provide any ability to adjust the permit standards. All emission limits and
TPY caps at the time of the conversion to the larger turbine should be considered in these
calculations. Please present the information in tables similar to the following table for both
poilutants throughout the facility's permitting history to date.
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Response: The referenced example table was used as a template for the response (see
Attachment 1 to this letter response). The Department is correct in that various reference
temperatures have been associated with various expected hourly emission estimates, as
emissions on a mass basis (lb/hr) are temperature dependent for combustion turbine
operation. The intent was to document that a required maximum allowable hourly limit
should be based on the worst-case inlet temperature condition, while a representative annual
TPY rate should be based on annual operation at a reasonable assumed annual inlet
temperature. This permitting history is presented as a chronology in the attached summary
table, with a short description of each permitting action.

Throughout this emission unit's permitting history, different inlet temperatures have been
used for calculating the equivalent pound per hour emission standard and then multiplying the
hourly standard by the number of annual operating hours to obtain a TPY estimate. This is the
approach that resulted in a ratcheting of the CO emission rate from 36 ppmvd and 35.8 Ib/hr
to 31.6 ppmvd and 29.9 Ib/hr in Permit No. 00100001-006-AC. PEF had assumed that the
hourly emission rate, as well as the corresponding ppmvd rate, would need to be reduced in
order to justify additional allowable annual hours of operation. However, if you assume the
same emissions calculation approach as is used in the Annual Operating Report (AOR)
submittal (see response to Item 3 below), the CO emissions on a ton per year (TPY) basis
would be determined employing the lb/mmBtu emission factor. This emission factor is
determined during the annual CO compliance test. The annual natural gas usage in SCF/year
and the heat content of the natural gas in Btu/SCF fuel is employed to determine total heat
input for the year (mmBtu/year). This value is then multiplied by the Ib/mmBtu emission
factor and converted into a TPY value. In reviewing all of the CO emissions test data from
2001 to 2010, the highest CO emission factor value was reported as 0.07 lb/mmBtu. In
addition, the highest monitored fuel usage during that period was 3,436 mmSCF, which was
recorded in 2005. That equates to a worst-case TPY estimate of 125.4 TPY in the last 10
years, which is very close to the current CO cap of 127.5 TPY. If the Department could revert
the CO standards back to the levels prior to Permitting Action 00100001-006-AC (i.e., 36
ppmvd and 35.8 Ib/hr) and require monitoring for compliance with the CO cap on a
Ib/mmBtu basis, combined with annual fuel usage, PEF would have the flexibility necessary
to provide continued service to the University of Florida and Shands Hospital.

2. The duct burner has a permitted capacity of 188 mmBtwhr. Based on the documentation
provided and the conversation on October 7, the duct burner has not operated at a rate higher
than 119.7 mmBtuw/hr since the 2001 compliance test. The last documented test on record
with the Department is from 2003 at values lower than the 2001 test. Safety issues are the
main concern for testing at full capacity and testing issues were addressed in the application.
Please provide an engineering report detailing these issues including but not limited to design
issues, operation issues, and operating conditions which limit the operation of the duct
burner.



& Progress Energy

April 19,2011

Response to RAI - UF Cogen
Project No. 0010001-011-AC
Page 3 of §

Response: As an integral part of the refurbishment project on Boiler Nos. 4 and 5, a vent
was added for boiler performance testing to ensure performance at capacity after
refurbishment. As you recall, Boiler Nos. 4 and 5 were refurbished for backup after the cogen
facility was buiit,

A temporary steam vent system was installed on the cogen during the start-up period for the
purposes of conducting steam blows; however, after commercial operation of the cogen unit,
it was dismantled. As for the cogen’s heat recovery steam generator (HRSG), there has never
been a steam vent system for the specific purpose of testing. In addition, the current steam
vent is inadequate to accommodate the steam generated while operating the duct burner
without sufficient steam demand. The Heat Plant (i.e., Boiler Nos. 4 and 5) vent was intended
to be temporary as part of that project. When it was determined that testing was required
while firing the duct burner, the Heat Plant vent system was used; however, this steam vent
system was never intended or designed to handle the steam generated when there is
insufficient steam demand and the duct burner is fully fired. As a result, the duct burner was
tested at the maximum duct burner heat input rate that the vent system could safely
accommodate. Recently, a safety evaluation was performed on the steam vent system and, in
addition to not meeting code, the system was deemed unsafe; as a resulf it has been
dismantled.

The requested engineering report on the steam vent is included as Attachment 2 fo this letter.,
Although the Engineering Report (March 2011) states that the vent on top of the HRSG is
capable of testing the DB at approximately 30 mmBtuwhr in the summer and 70 mmBtwhr in
the winter, according to plant personnel there would still be a great deal of noise associated
with testing at these respective heat input levels. PEF’s preference would be to not test the
DB at all and, if required, that testing not necessarily be conducted at maximum capacity.
The Engineering report states that “it would be reasonable to find that emissions on this unit
at low firing capacity are similar to emissions at higher firing conditions.” This is because
burner output is increased by placing additional burners in service. This provides more
consistent combustion per burner than units that rely on changing fuel flow through each
burner runner to change load. Therefore, emissions (i.e., on a Ib/mmBtu basis) are fairly
consistent across the DB regardiess of load.

3. To show compliance with the annual tons per year limit for CO, how is the facility currently
reporting this value? Is it consistent with the method requested in this application?

Response: The CO emissions on a ton per year (TPY) basis are determined employing the
Ib/mmBtu emission factor. This emission factor is determined during the annual CO
compliance test. The annual natural gas usage in SCF/year and the heat content of the natural
gas in Btu/SCF fuel is employed to determine total heat input for the year (mmBtu/year). This
value is then multiplied by the lb/mmBtu emission factor and multiplied by one (1) ton/2,000
Ibs which results in a TPY value. This calculation method is different from the basis assumed
in the recent application, which was more focused on the Ib/hr emission rate and the total
operating hours per year.
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4. The application has requested several other revisions which are directly associated with the
NOx and CO emissions review. Potential revisions to these air construction permit conditions
within the Title V permit will be based upon any revisions to the NOx and CO emission
standards. Additional comments may be forthcoming based upon your response to these
comments. Any request for revisions to the Title V permit language not associated with an air
construction permit shall be addressed at the time of the next Title V operating permit
revision.

Response: As the Department has stated above, additional comments may be forthcoming
based upon PEF’s response to the other questions in the RAIL. PEF will wait for the
Department’s assessment on this issue.

5. You requested permit language for the change out of the combustion turbine engine with
“like/kind” replacement as part of the routine maintenance schedule of the unit. The
following language is currently incorporated in Florida Gas Transmission's permits for
similar types of turbine maintenance. It is the Department's intent to incorporate the same
language to accommodate the same type of maintenance for your turbine. Please provide any
comments on the language.

Response: Although the Agency’s language is applicable to a natural gas compressor station
gas turbine, PEF believes the suggested language could meet the intent of PEF’s request with
a great deal of work. However, in an effort to propose a simpler and cleaner approach, PEF
would like to suggest the following language instead.

Equipment Replacement Provision

Replacement of Gas Turbine and Components — The gas turbine system generally
consists of the following components: gas turbine, accessory drive system, air inlet
and filtration system, fuel delivery system, cooling system, lubrication system,
control system, starting system, and exhaust system with stack. This aero-derivative
gas turbine is designed with modular components to facilitate quick repairs.
Common "wear items’ include compressor vanes, turbine nozzles, compressor
blades, turbine biades, fuel nozzles, combustion chambers, seals, and shaft
packing. The concept of modular design extends to the complete replacement of the
gas turbine. Replacements are authorized provided the following requirements are
met.

qa. Gas Turbines and components shall be replaced with equivalent “like-
kind” equipmeni. Replacement components may consist of upgraded
equipment, but shall not increase the moximum heat input rate to or
emissions from the gas turbine. Replacement components shall be designed
to achieve and shall achieve the emissions standards specified in this
permit or better



AT} -
%. Progress Energy

April 19, 2011

Response to RAL - UF Cogen
Praject No. 0019001-011-AC
Page S of 5

c. Within 180 days of replacing a gas turbine, the permittee shall conduct
emissions stack tests or RATA to demonstrate compliance with the
emission standards for CO, NOx, and visible emissions. The permittee
shall comply with the requirements for notification, test methods, test
procedures, and reporting specified in this permit.

d. To up-rate a gas turbine or increase the maximum heat input rate, the
permittee shall apply for prior approval through the air construction
permif process.

If you have any questions regarding the information presented here, please contact Mr. Chris
Bradley by telephone at {727} 820-5962 or via e-aail at Chrie Bradine & parasailcown,

v

Best regards,

letodime forlon
.

Wilson B. Hicks, Jr., P.E.
Plant Manager
University of Florida Co-Gen

Ce: Scott Oshourn, P.E.. Golder Associates
Chris Bradiey, PEF

Aftachments



Professionzl Enzineer Certification

Bl

Professional Engincer Name: Scott H. Osbourn
Registration Number: 57557

2. Professional Engineer Mailing Address...

Organization/Firm: Golder Associates Inc.**
Street Address: 5100 VWest Lemon St., Suite 208

1, the und-rsigned, heveby certify, except as particularly noted herein®, thar:

(1) To the best of my knowlcdge, there is reasonable assurance that the air pollutant emissions
unit(s) and the air pollution contro! equipment Jdescvibed in this application for air permit, when
properly operated and maintained, will comply vwith 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 besi of myv knowladge, anv emissior estimates reported or relied on in this application
are trug, accurare, and complote and are either based upon reasonable tecimiques available for
caleulating emissions or, for enission estimates of hazardous air pollutants not regulated for an
emissions it addressed in this application. based solely upon the materials, information und
calculations submitted wich this application.

(3) If the purpose of this application is to obtain a Title V' air operation permit (check here [}, if
sa), Lfurther certify that cack emissions unit described in this application for air permit, when
properly eperated and maintainad, will comply with the applicable requiresnents identified in this
application to which the unit is subject. except those emissions units for which a complian-c plan
and schedule is vubmitted with this application.

(4) If the purpose of this application is to obtain an air construction permit (check here [}, if so0)
or concurrently process and obtain an air comstruction permit and a Title 7 air operation pcrmi t
revision or rencwal for one or more proposed new or modified emissions units (check herc 4, if
so}, I further ceriify that the engincering features of zach such emissions urit described in this
application have been designed or exan:ined by me or individuals under my direct supervision and
found 1o be in conformity with sovnd cngineering principles applicable to th: control of :missions
of the air pollvtants characterized in ilis application.

{5) Jf the purpose of this application is to obiain an initial air operation permit or operation perpiit
revision or renewal for one or more newly construct.d or modified cmissivms units {check here [,
if s0), 1 further vertify that, with the exception of any changes detailed as part of this application,
each such emissions unit has been constructed or modified in substantial ac cordance with the
information given in the corrcsponding application for air corstruction permit and with all

provisions containcd in such permit. ] .
S el ‘.' e F i Fa e 4
e PET LT o ,.' . g 3
..._.__...,_.a....,_.._.._..,_- o e “
Signature Datée
(seal)

* Attach any exception fo certification statement,
** Board of Professional Engineers Certificate of Authorization # 00001670

DEP Form No. 62-210.900(1) — Form
Effective: 03/11/2010 7

City: Tamps State: FL Zip Code: 33608
3. Professional Engineer Telephone Numbers... o
Telephone: _(813) 287-1717 oxt. 53304 Fax: (813) 287-1716 R
4. Professional Engincer E-mail Address: sosbourn@golder.com
5. Professional Engineer Statement:

i




ATTACHMENT 1
Permitting History Summary Table
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Y. Progress Energy Central Engineering

Objective

The purpose of this evaluation was to quantify the burner output possible given the capacity of the existing high
pressure superheater vent silencer. Some quantification of the seasonal variation in load demand is also provided.

Discussion

The capacity of the Fluid Kinetics high pressure vent silencer is 60,300 Ib/hr per drawing 9670131 (attached). The
Coen duct burner capacity is 244,565 standard cubic feet per hour according to the Coen technical manual (excerpt

attached).

Looking back over the past years worth of operating data the maximum firing rate of the duct burner was 63,500 scth.
A chart of high pressure steam flow vs. burner fuel flow is attached. In general operations will fire the HRSG uptoa
maximum of 160,000 Ibs/hr of high pressure steam flow at approximately 75,000 scfh. If additional flow is required
one of the backup steam generators is used.

In the summer time more steam is generated than can be used by the University. This excess steam is vented through
the Fluid Kinetics high pressure superheater vent. In the summer the vented flow runs between 30 klbs/hr and 40
kibs/hr. That leaves about 20 klbs/hr available before reaching the capacity of the vent silencer. Given that available
capacity the duct burner could be fired up to approximately 30 mmbtu/hr. The vent flow is derived by subtracting high
pressure superheater flow (HP flow) from high pressure feedwater flow (HPFW). The difference between the water
going into the high pressure section and the steam coming out is the amount that goes through the vent. (Graph of
seasonal flows for 2010 is attached)

There is additional capacity available in the winter months, but the demand is highly variable. Given the few weeks it
takes to reserve a test crew it would be difficult to guarantee a maximum fired case at the time they arrive. If cooler
weather testing is possible the duct burner could be run up to approximately 70 mmbtu/hr. A chart of high pressure
superheater flow (HP Flow), burner fuel flow (Burner Flow) and high pressure feedwater flow (HPFW) vs time for
2010 is attached.

One additional comment, the burner output is increased by placing additional runners into service. This provides more
consistent combustion than units that rely more on changing flow through each burner runner to change load. It would
be reasonable to find that emissions on this unit at low firing capacity are similar to higher firing conditions.

Conclusions

Firing at the full capacity of the duct burner is not possible with the current arrangement. Duct fired testing can be
consistently performed at 30 mmbtu/hr in the summer or 70 mmbtw/hr in the winter. Lower firing level performance
will be representative of higher firing levels with the operating arrangement of the duct burners.
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Bill of Materials

COEN FILE N¢40D-11797—1—000

: JOB SPECT TIONS {(CO :
C. IN G, FUEL DATA:
1. NATURAL GAS: LOW HEATING VALUE: 920 BIU/SCF
SPECIFIC GRAVITY: 0.62
2. FLOW: 244,565 SCFH
3. SUPPLY PRESSURE AT THE INLET TO MAIN GAS TRAIN: 30 PSIG
4. SUPPLY TEMPERATURE AT THE INLET TO MAIN GAS TRAIN: 77 °F
5. MAIN GAS HEADER PRESSURE AT MAXIMUM LOAD: 10,33 PSIG

D. LOT GAS FUEL DAT

NATURAL GAS: LOW HEATING VALUE: 920 BTU/SCF
SPECIFIC GRAVITY: 0.62

2. FLOW: . 4000 SCFH
3. SUPPLY PRESSURE: 30 PSIG MAXIMUM AT THE INLET OF THE TRAIN. APPROXIMATELY 5.0
PSIG DOWNSTREAM OF THE PRESSURE REGULATCR {SUPPLIED BY COEN).
4. SUPPLY TEMPERATURE: 77 °F
E. 8 R ING AIR DATA:
1. BLOWER OUTLET PRESSURE: 1.99 PSIG (55 "WC)
2. FLOW: 280 SCFM
s NOTE: THIS WILL SUPPLY COOLING AIR FOR A MAXIMUM OF TWENTY (20) SCANNERS AND EIGHT (8)

SIGHT PORTS ONLY. SIGHT .PORTS RRE SUPPLIED BY DELTAK.

F. UTILITIES AV LE:

1.
2.
3.

CONTROL'POWER: 120 VOLT/1 PHASE/60 HZ
MOTORS: 460 VOLT/3 PHASE/60 H3
INSTRUMENT AIR (DRY & FILTERED}:  80-100 PSIC

G. NST. ION DATA:
1. ELEVATION: 100 FEET ABOVE SEA LEVEL.
2. DUCT BURNER AND PIPING MODULE LOCATION: OUTDOORS,
3. ELECTRICRLVCLBSSIFICATION: NON-HAZARDOUS - NEHA 4.
4. APPROXIMATE BURNER WEIGHT: 13,500 LBS.
5. APPROXIMATE PIPING MODULE WEIGHT: 2,600 LBS.
'fl\.
A
BMJ 40D —11797—1-000 NO. OF UNITS: ONE (1)

(T) DENOTES SHOP NOTE

-
PAGE 3. OF 22 * DENOTES SHIPPED LOOSE “ COE N :

COMPANY, INC.
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Tabie 2

Executive Summary

Plant: Florida Power - University of FLorida Cogen. Facility

Location: Gainesville, Florida
Test Dates: Sept. 21 & 22, 2000
Test Engineer: JTL

Technician: LRF

Sources: Auxiliary Boilers

Auxiliary 4 atura! Mo, 2
Gas Fuet O
NOx (lb/hr} 5.2 5.6
NOx (ppmvd @ 15% 02) 20.2 21.0
Auziliary b Natural o. 2
Gas Fuel Qil
NOx (ib/hr} 14.8 13.8
NOx (ppmvd @ 15% 02} 29.8 27.6

—717.3¢7

Florida Power Corporation

10/11/00
Prepared by J. T. Long



Table 3
Auxiliary 4 Gas
Emissions Summary

Plant Florida Power, Univ. FL Cogen. Facility

Location Gainesville, Florida

Technicians JTL, LRF

Source Auxiliary Boiler 4

TTest Run Mumber . e g 4R e el 3

Date 9/21/00 9/21/00 9/21/00

Start Time 7:10 AM 7:45 AM 8:19 AM

End Time i ‘ v 7:40 AM 8:15 AM 8:49 AM |

Opsrationa’ Deta = . L e -

Stearm Qutput {KPPH) 54.6 52.8 54.0

Fuel Flow {KSCF/hr} 67.60 57.65 6760

Fuol Data

Fuel Heating Value {Btu/SCF) 1039.4 1035.4 1038.4

Published M-19 02 F-Factor (DSCF/MBtu) 8710 8710 B710

Published M-19 CO2 F-Factor {DSCF/MBty) 1040 1040 1040

Heat Ilnput (MBtu/shr) 70.3 70.2 70.3

% of Max Heat Input 101.0 100.9 101.0

Ambient Condiijons L

Barometer (in. Hg) 29.92 29.95 22.95

Tamperature {°F dry} 86 87 87

Temperature {°F wet) 75 73 73

Humidity {Ibs/lb of dry air) 0.1569 0.01379 0.01379 |

Snvironmental Servicas Massurements ' i _ ,

NOx (ppmvd) §2.92 63.01 652.554

02 (%) 2,58 2.58 2.582

€02 1%} " 10.41 10,34 10.29

Environmental Services Celculated Vielues ]

Fo 1.769 1.772 1.78%

Stack Flow via Q2 F-Factor (DSCFH) 658219.7 697665.2 697498.3

Stack Flow via CQ2 F-Factor (DSCFH) 701757.2 706462.2 708863.6

NOx [ppmvd @ 15% 02) 20.3 20.3 20.1

NQOx (Ibs/hr) per 02 F-factor 5.2 5.3 . 5.2

10/11/00

Florida Power Corporation Prepared by J. T. Long




Table 4
Auxiliary 4 Qil
Emissions Summary

Plant Flerida Power, Univ. FL Cogen. Facility

Location Gainesville, Florida

Tachnicians JTL, LRF

Source Auxiliary Boiler 4

Test Run Number - R 8-2 CIC

Date 89/21/00 8/21/00 9/21/00

Start Time 11:09 AM 11:43 AM 12:18 PM

End Time 11:39 AM 12:13 PM 12:48 PM
Dpsrationsl Data | : e - B = .

Steam Qutput (KPPH) 55.30 54.60 54.55

Fuel Flow (lb/hr) 3553.90 3542.63 3549.25 |

Fusl Data m_ . " . '

Published M-19 02 F-Factor [DSCF/MBtu) 9130 9180 8190

Pubilished M-19 CO2 F-Factor (DSCF/MBtu) 1420 1420 1420

Fuel Heating Value (Gross Btu/ib) - Higher {HHV] 19243 19243 19243

Heat input (MBiu/hr) 68.4 68.2 68.3

% _of Max Heat Input 98.3 97.8 ... 981

Ambient Condifiuns ' _

Barometer (in. Hg) 29.98 29.98 29.99

Temperature (°F dry} 89 80 g2

Temperature {°F wet} 76 77 76

Humidity {lbs/lb of dry air) 0.01580 0.01644 0.01509 |

Environmentai Services Measurements _ ) -

NOx {ppmvd) £60.38 62.78 63.31

02 (%) 3.50 3.44 3.44

C02 (%] 12.81 12.83 12.81

Environmental Services Calcuiated Values R

Fo | 1.3569 1.361 1.363

Stack Flow via O2 F-Factor {(SCFH) 754685.1 750092.9 751323.4

Stack Flow via CO2 F-Factor (SCFH} 758379 8 754734.9 756814.6

NOx (ppmvd @ 5% 02} 20.% 21.2 21.4

NOx {lbs/hr} 54 5.6 5.7

10/11/00

Florida Fower Corporation Prepared by J. T. Long



Table 5
Auxiliary 5 Gas
Emissions Summary

E LI A AR E N EEREREEEEREEEEEREEEETN®

Plant Flarida Power, Univ. FL Cogen. Facility
Location Gainesville, Florida
Technicians JTL, LRF
Source Auxiliary Boiler 5
Test Run Number 1 -2 3
Date 9/22/00 9722100 9/22/00
Start Time 9:55 AM 10:30 AM 11:06 AM
End Time 10:25 AM 11:00 AM 11:36 AM
Operational Data ' -
Steam Qutput (KPPH) 108.2 108.4° 109.0
Fuel Flow (KSCF/hr) 129.55 129.30 129.27
Fuel Datn I oy . -
Fuel Heating Value {Btu/SCF) 1039.4 1033.4 1039.4
Published M-19 02 E-Factor (DSCF/MBu) 8710 8719 8710
Published M-19 CO2 F-Factor {DSCF/MBtL) 1040 1040 1040
Heat !nput {MBtu/hr) 134.7 134.4 134.4
% of Max Heat input 80.2 80.0 _8c.o
Ambient Conditions
Barometer (in, Hg} 29.98 29.98 29.99
Temperature (°F dry} 88 89 92
Temperature (°F wet) 75 78 76
Humidity {lbs/lb of dry air} 0.01518 0.01580 0.01508
Environmentz! Services Nieasurements
NOx {ppmvd) 86.96 87.28 87.1%
02 {%} 3.66 3.63 3.624
CO2 (%) = 9.72 9.73 9,78
Environmanta: Services Calculated Values
Fo 1.773 1.775 1.766
Stack Flow via Q2 F-Factor {DSCFH) 1421911.3 1316784.0 1415799.3
Stack Flow via CG2 F-Factor {DSCFM) 1440300.7 1436930.2 1428685.4
NOx {ppmvd @ 15% 02} 29.8 29.8 29.8
NOx libsihr) per Q2 F-factor 14.8 14.8 14,7
10/30/00

Florida Power Corporation Prepared by J. T. Long



Table 6
Auzxilizry b Oil
Emissions Sumrmary

Plant Florida Power, Univ, FL Cogen. Facility

Location Gainesville, Florida

Technicians JTL, LRF

Source Auxiliary Boiler 5

Test Run Number 8-1 B8-2 B-3

Date 9/22/00 9/22/00 9/22/00

Start Time 7:03 AM 7:37 AM B:11 AM

End Time N 7:33 AM 8:07 AM 8:41 AM

Opaerational Data :

Steam Qutput {KPPH) 105.10 106.50 ° 106.10

Fuel Flow {ib/hr) o 6656.15 8648.05 6659.20

Fuel Data ] - »

Published M-19 Q2 F-Factor (DSCF/MBLU) 9190 9190 9180

Published M-19 C0O2 F-Factor {DSCF/MBtu) 1420 1420 1420

Fuel Heating Value {Grass Btu/lb) - Higher [HHV] 19243 19243 19243

Heat Input (MBtu/hr) 128.1 127.9 128.1

% of Max Heat Input _ 76.2 76.1 76.3

Ambient Conditions i

Barometer [in. Hg) 29.97 29.97 29.98

Temperature {°F dry) 85 87 87

Temperature {°F wet) 76 75 76

Humidity [ibs/Ib of dry air} 0.01875 0.01543 0.01627

Envirortmental Services ileasuramants

NQOx (ppmvd) 76.48 75.93 75.80

02 %) 4.64 4.64 4.66

€02 (%) 12.10 12.02 11.94

Environmental Services Caleulatad Values.

Fo 1.344 1.353 1.360

Stack Flow via 02 P-Factor {SCFH} 1512528.7 1511245.5 1515457.9

Stack Flow via CO2 F-Factor {SCFH) 1503262.2 1511300.9 1624106.2

NOx (ppmvd @& 15% 02) 27.7 27.6 27.5

NOx {lbsthr) 13.8 13.7 13.7
10/30/00

Florida Power Corporation Frepared by J. T. Long
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Operationat Data 1995-2000

FO, Max
Year EU NG, MMCF NG, Btu/CF FO,Mgal FO,%S MMBtu/Mgal HOURS- Startup MMBtwhr
1995 001 2455.491 1035.50 B284 1993
1995 002 110,328 1035.50 44.646 0.046 127.25 1473 1972 70
1995 003 110.293 1035.50 44,394 0.046 138.88 4381 1977 168
1996 001 2824.464 1042.25 8423 1993
1996 002 43.391 1042.25 3.948 0.035 138.39 8386 1972
1996 003 43.387 1042.25 3.048 0.035 139.39 7981 1977
1997 001 2602,330 1047.25 8426 1993
1997 (o2 41.759 1047.25 0.420 0.035 136.00 8702 1972
1997 003 41.692 1047.25 0.000 0.035 136.00 8006 1977
1998 001 1199.820 1044.92 4524 1993
1998 002 287.548 1044.92 46.454 0.035 136.00 8710 1972
1998 CO3 299.049 1044 .92 27.002 0.035 136.00 7857 1977
1999 001 2717.920 1048.00 75964 1993
1999 002 £0.870 1048.00 16.000 0.060 136.00 7940 1972
1999 003 0.000 1048.00¢  366.000 0.060 136.00 7811 1977
2000 1 3,010.19 1036.5 1993
2000 1972
2000 1877
EU001: Combustion Gas Turbine
EU002: Boiler #4
EUDC3: Boiler #5
Fuel use for 2000 not yet available for EU002 and EUO03.
Factors, IbMMCF, natural gas
Yaar EQ NOx co s02 M PM1D voL  Comment
1895 001 3.2 3.57 0.003196 B6.60E-J3 6.80E-03 2.10E-03 NOX, CC, Ib/hr lest data
1995 D02 100 84 0.03 76 7.8 5.5 Pre-NSPS
1995 003 280 84 0,03 76 76 5.5 Pre-NSPS
1696 501 30.12 3.57 0.003196 6.60E-03 6.60E-03 2.10E-03 NOX, CO, Ib/hr test data
1896 002 100 84 0,03 78 76 5.5 Pre-NSPS
1996 003 280 B4 0.03 78 76 5.5 Pre-NSPS
1897 001 25.26 791 0003196 6.60E-03 660E-D3 2.10E-03 NOX, CO, Ib/hr test data
1997 002 100 84 0.03 7.8 76 5.5 Pre-NSPS
1897 003 280 84 0.03 76 76 5.5 Pre-NSPS
1994 001 0.068 0.021 0.003196 6.60E-03 6.60E-03 2.10E-03 NOX, CO, [b/MMBtu test data
1898 Q02 100 84 0.03 7.6 7.6 5.5 Pre-NSPS
1893 003 280 84 003 7.6 7.6 5,5 Pra-NSPS
1999 001 0.065 0.020 0.003196 6.80E-03 6.60E-03 2.10E-03 NOX, CO, Ib/MMBtu test data
1889 D02 100 84 0.03 7.6 7.6 5.5 Pre-NSPS
1999 003 280 84 .03 7.6 78 5.5 Pre-NSPS
2000 001 0.066 0.013 0.003196 B60E-03 6.60E-03 2.10E-03 NOX, CO, Ib/MMBtu test data ~
2000 002 100 84 0.03 756 7.6 5.5 Pre-NSPS
2000 003 _280 84 0.03 7.6 78 5.5 Pre-NSPS ___

Suifur certent per Title V application 0.043 gr/MCF, max 0.1 gr/MCF. Max used.
Factor = 9.6 * 0.1*10M/2000 =0.03 [b/MMCF




Factors, ib/Mgal, ofl

EU NOx co S02 /%S PM PM10 voC
002 20 5 142 3.3 a3 0.2
003 24 3] 157 3.3 3.3 0.2

Emissions, TPY

Year EU NOx co s02 PM PM10 voc

1995 001 124.8 14.8 0.00 001 - 0.01 0.00)
1995 002 8.0 4.7 0.15 0.49 0.49 0.31
1885 003 16.0 47 0.16 0.49 0.49 0.31
1996 001 126.9 15.0 0.00 0.1 0.01 0.00
1996 002 2.2 1.8 0.01 0.17 0.17 0.12
1996 003 6.1 1.8 0.00 0.17 0.7 0.12
1997 001 106.8 333 0.00 0. 0.0 0.00
1997 002 2.1 1.8 0.00 0.16 0.16 0.1
1897 003 58 1.8 0.00 0.16 0.16 0.1
1998 001 426 132 0.00 0.00 0.00 0.00
1988 002 14.8 12.2 0.12 117 1.47 0.80
1988 o003 422 126 0.00 1.18 1.18 0.83
1999 001 96.8 29.9 0.00 0.01 0.01 0.00
1999 002 3.2 26 0.07 0.26 0.28 0.17]
1998 003 4.4 0.9 0.00 0.680 0.60 0.04
2000 oo 106.1 328 0.00 0.01 0.01 0.00
2000 002 0.0 0.0 0.00 0.00 0.00 0.00
2000 003 0.0 0.0 0.00 0.00 0.00 0.00

Yeaar 2000 data for EU002 and EU0C3 unavailable.

Annual Totals NOx CoO 802 PM PM10 vocC
1895 146.7 24.3 0.31 0.99 0.89 0.62
1996 135.2 18.7 0.02 0.35 0.35 0.24
1997 114.8 36.8 0.01 0.33 0.33 0.23
1898 99.7 38.0 0.13 235 235 1.62
1899 104.4 334 0.07 0.87 0.87 0.21
2000° 106.1 32.8 0.0 0.0 0.0 0.0

Year 2000 Jata for EU002 and EU0D3 unavailable,

AVERAGE 2-YEAR ACTUALS {1959 & 2000}, TPY
NOx coO §02 PM PM10 voc
EU01 101.5 313 0.00 0.01 0.01 0.0
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Combustion Turbine Hourly Emissions Rate Summary

University of Florida
Natural Gas Firing

A,,’T::;“t 55 66.3 714 105
MAX
Compound| Iniet 49 59 63.2 93.4
Temp
° Emissions for LME000-PC-ESPRINT
Load, % Turbine, lb/hr ib/hr
NOx 100 38.6 39.6 39.1 32.9 39.6
cO 100 35.8 34.1 31.3 12.0 35.8
VvOC 100 5.6 54 5.3 4.6 5.6
S02 100 1.2 1.2 1.2 1.0 1.2
PM 100 3.0 3.0 3.0 3.0 3.0
Notes: The average inlet temperature during the year 2000 was
63.2°F

UoffF-Emissions-r4.xls
CTG NG Hourly Emissions

10f1

1/22/01



Combustion Turbine Annual Emission Summary
University of Florida

P A
Turbine NOx co VOC S02 PM PM, Pb
Emissions for One Combustion Turbine {tons/year) '
GE LMB000-PC-ESPRINT, 49°F inlet, 8760 hryr' 1734 | 1568 | 245 f 53 | 13.1 | 13.1 | 0.000
GE L MB000-PC-ESPRINT, 49°F inlet, 7121hrfyr1 1410 § 1275 ]| 199 | 43 | 106 | 10.6 | 0.000
GE LMB000-PC-ESPRINT, 63.2°F inlat, 8760 hriyr® 1713 | 1371 ) 232 | 53 | 13.1 | 131 | 0.000
GE LMG6000-PC-ESPRINT, 63.2°F inlet, 7210.5 hriyr | 141.0 | 1128 ¢ 191 | 44 | 10.8 | 10.8 | 0.000
These annual emission estimates are based on worst case hourly emissions and unlimited operation, l.e.,
inlet temperature of 49°F and natural gas operation of 8760 hrs/year, 100% load.
FThe average inlet temperature for the year 2000 was 63.2°F. Emissions are at 100% load.
UofF-Emissionsr4.xls
CTG Annual Emissions 10of1 1722101




University of Florida
Estimated NSPS NO, Emission Standard

Turbine: General Electric Model] LM6000-PC-ESPRINT
Natural Gas Firirlg

Nomina! Maximum Electrical Capacity 47.136 MW
Maximum Energy Input 392 MMBtuhr (LHV)
413,795,200 kJ/hr
Heat Rata 8,316 Blu/kWh
8.8 kJ/Wh

NSPS Subpart GG NOx Limit 0.0123% Volume % NOx @ 15% 02
123 ppmvd @ 15% 02

UofF-Emissions-rd.xls
NSPS Standard 10f1 1718101
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. Calculations and Computations

Project: Florlda GE LM6000-PC-ESPRINT Computed by: L. Sherburme Data: 7/18/00
Project Number:  8733-024-PRM Chacked by: M. Griffin Date: 9/2%/00
Subject: Formaldehyda Emission Factor

Troy Energy GoJGiioy, CA {4216
Sithe Enargies, 32nd St. Navai 8/San Diego, CA  General Electric MS6000 a4 0.110160
SD Gas & Elecwric Co/San Diego, CA General Electric 522 17 0.483480
Modasto trigation DistriciMclura/Modasto, CA Ganeral Elacirc Frame 7B 50 0.135880
'Willamette Industries, Inc/Oxnard, CA Ganeral Electric LM2500-PE 874 0.044982
Sycamare Cogen. CoJBakersfleid, CA General Electric Frarme 7 75 0.005884 0.085884
(Calpine ! Agnews Cogen/San Jose, CA Genaral Electric LM5000 2333 0.063036
Daxzel [nc/Bakersfield, CA Ganeral Electric LM2500 2.1 0.026520
Procter & Gamble Manufacturing/Sacramento, CA  General Electric LM2500 205 0.068434
(Chevron Inc./Gaviota, CA Alisan K501 25 3.570000
Ell / Stewast & StevensonvBerkeley, CA Ganeral Electric LM2500 25 0.480420
Calpine Corp./Sumas, WA Genaral Electric MS7001EA  §7.83 0.006834 0.006834
Sargenl Canyon Cogen/Bakarsfield, CA General Electric Frame & 425 0.059568
atsonville Cogan, Partnership/Watsonville, CA  Ganeral Electric LM 2500 24 0.091596
Southemn Cal. Edison Co/Long Beach, CA Brown-Boveri-Sulzer 110 61,75 1.326000
INR/NR Goneral Electric Frame 3 7.7 0.265200
NFR/MR Ganeral Electric Frama 3 .7 0.427380
NR/NR R Solar T12000 94 0.015810
INR/NR Solar T12000 9.4 9.618800
INR/NR. General Elactric LM1500 10.6 4.273800
INR/NR General Electric LM1500 108 25.908000
Southern Cal. Edison Co./Coolwater, CA Wastinghousa PACES20 63 38.964000
Southem Cal. Edison Ca/Coolwater, CA Weslinghouse PACES20 63 0.350060
Imperial ¥rigation D f Choachellaimperial, CA General Electric NS5000P 483 0.306000
Bannevile Pacific Corp/Somis, CA Solar Mars 9 0,743580
WEPA/SWEP| GT/Bakersfield, CA Allison 501 KBS 4 0.013872
i an : .
. Note: The AP-42 1938 Drahl document calculates the propasad Fomaldehyda Emission factor s an Bverags of 8 of tho test data present b the
data base. For e purposes of calculating an sppropriate emission factor for the Blg Cajun One Expansion Project only the data prasentad for
largé tibines has been used.
UofF-Emissions-rd.xds

AP-42 Modified 1of1 11181




APPENDIX C

SUPPORTING DOCUMENTATION

| RAENSR\_Projectd733-024\8_pr_dod\UF Cogen Applicl.doc January 2001




Parameter
‘Relative density
hear content
% sulfur
% nitrogen
% ‘ash

ATTACHMENT UF-EU3-L2
FUEL ANALYSIS

Natural Gas Analysis

Tvpical Value
'0.58 (compared 1o air)
950 - 1140 Bu/cu ft.
0.43 grains/CCF !
0.8% by volume
negligible

14420Y/F1/WP/E3-12
413796

Page | of 2

Max Value

1 grain/100 CF

Note: The values listed are “rypical” values based upon information supplied.to FPC by Florida Gas
Transmission (FGT). However, analytical results from grab samples of fuél taken at any given point
in time may vary from those listed.

* Dam from laboratory analysis




CTG FUEL USE DATA 1995-2000

Nat. Gas, Nat. Gas,

Year MMCF Btu/CF HOURS
1995 2,455.5 1,035.5 8,284
1996 28245 1,042.3 8,423
1997 2,902.3 1,047.2 8,426
1998 1,199.8 1,044.9 4,524
1999 2,717.9 1,048.0 7,964

3,010.2 1,036.5

2000
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