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Table A-1. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
GE PGT221(FA), Dry Low NOx 1l Combustion System, Distillate Oil, Base Load
* Not Available * * Not Availlable *
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel Oil Fuel Ofl Fuel Oil Fuel Oit
27 °F &4 °F 72 °F 79 °F o7 °F
A B c D E F G
General
Power (kW) 183,700.0 159,200.0 142,500.0
Heat Rate (Btu/kwh) 10,070.0 10,320.0 10,650.0
CT Exhaust Flow
Mass Flow (lb/hr) 3,743,000 3,390,000 3,189,000
Temperature (of) 1,060 1,102 1,127
Moisture (% vol.} 11.59 12.40 12.71
Dxygen (X Vol.) 10.96 10.95 11.03
Molecular Weight 28.25 28.15 28.10
Heat Input (MMS8tushr)= Power (kW) x Heat Rate (Btu/kwh) %+ 1,000,000 Btu/MMBtu
Power (kW) 183,700.0 159,200.0 142,500.0
Heat Rate (Btu/kwh) 10,070.0 10,320.0 10,650.0
Heat Input (MMBtushr) . 1,849.9 1,642.9 1,517.6
Fuel Ol Consumption (lbshr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/lb)
Heat Input (MMBtu/hr) 1,849.9 1,662.9 1,517.6
Heat Content,LHV (Btu/lb) 18,550 18,550 18,550
Fuel @il ¢lb/hr) 99,722.9 88,568.4 81,812.7

Volume Flow (acfm)= [(Mass Flow (tb/hr) x 1,545 x

Mass Flow (lb/hr)
Temperature (°F)
Molecular Weight
Volume Flow (acfm)

3,743,000
1,060
28.25

2,450,287

Volume Flow {scfm)= [{(Mass Flow (lb/hr) x 1,545 x

Mass Flow (lb/hr)
Temperature (°F)
Molecular Weight
Volume Flow (scfm)

HRSG Stack Data

Stack Height (ft)
Diameter (ft)

3,743,000
68

28.25
851,152

180
18.0

(Temp. (°F)}+ 4460°F)] + [Molecular weight x 2116.8] + 60 min/hr

3,390,000
1,102
28.15

2,288,314

(6B°F + 460°F)] + [Molecular weight
3,390,000
68

28.15
773,514

180
18.0

x 2116.8) + 60 min/hr

volume Flow (acfm) from HRSG= [Volume flow (acfm) x (HRSG temp.(°F)+ 460°F)] + {CT temp.(°F)+ 4&60°F]

Volume Flow (acfm) from CT
CT Temperature (°F)

HRSG Temperature (°F)

volume Flow C(acfm) from HRSG

2,450,287
1,060

205
1,072,001

2,288,314
1,102

205
974,218

Velocity (ft/sec)= Volume flow (acfm) from HRSG + [({diameter)t+ 4) x 3.14159) + 60 sec/min

Volume Flow (acfm) from HRSG
Diameter (ft)
Velocity (ft/sec)

1,072,001

18.0
70.2

974,218
18.0
63.8

3,189, 000
1,127
28.10

2,190,589

3,189,000
68

28.10
728,816

180
18.0

2,190,589
1,127

205
917,922

917,922
18.0
60.1

Note: Universal gas constant= 1,545 ft-lb{force}/°R; atmospheric pressure= 2,116.8 lb(force)/ft?

Source: General Electric, 1992.
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Table A-2. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx II Combustion System, Distillate Oil, Base Load
* Not Available * * Not Available *
Poilutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0Ofl Fuel Oil Fuel 0il Fuel Oil Fuel 0il
27 °F &4 °F 72 °F 79 °F 97 °F
A 8 [ D . E F G
Hours of Operation 300 300 300
Particulate (lb/hr)}= Emission rate (lb/hr) from manufacturer
Basis, lb/hr (manufactur.) (1) 17.0 17.0 17.0
tb/he 17.0 17.0 17.0
TPY 2.6 2.6 2.6
Sutfur Dioxide ¢(lb/hr)c Fuel oil (lb/hr) x sulfur content{fraction) x (lb S02/lb $) x fraction emitted as SO2
Fuel Ol ¢(Lb/hr) 99,722.9 88,568 4 81,812.7
Sulfur content (X) 0.05 0.05 0.05
b S02/Llb S (64/32) 2.0 2.0 2.0
$02 Fraction emitted 1.00 1.00 1.00
Lbshe . SR 88.57 81.81
TPY 15.0 13.3 12.3

Nitrogen Oxides (lb/hr)= NOX(ppm) X {[20.9 x (1 - Moisture(%)/100)] - Oxygen(X)} x 2115.8 x Volume flow (acfm) x
46 (mole. wgt NOx) x 60 min/hr + [1545 x (CT temp.(°F} + 450°F) x 5.9 x 1,000,000 (adj. for ppm)}

Basis, ppm* (1) 42.0 42.0 2.0
Moisture (X) 11.59 12.4 12.M
Oxygen (X} 10.96 10.95 11.03
Volume Flow (acfm) 2,450,287 2,288,314 2,190,589
Temperature (°F) 1060 1102 1127
{b/hr 326.2 290.2 268.0
TPY 48.9 43.5 40.2

Carbon Monoxide (lb/hr)= CO(ppm) x [1 - Moisture(%}/100] x 2116.8 lb/ft2 x Volume flow (acfm) x
28 (mole. wgt CO) x 60 mins/hr = [1545 x (CT temp.(°F) + 450°F) x 1,000,000 (adj. for ppm)]

Basis, ppm+ (1) 30.0 30.0 30.0
Moisture (X) 11.59 12.4 12.71
Volume Flow (acfm) 2,450,287 2,288,314 2,190,589
Temperature (°F) 1060 1102 1127
{b/hr 98.4 88.6 83.2
TPY 14.8 13.3 . 12.5

vOCs (tb/hr)= YOC(ppm) x [1 - Moisture(X)}/100] x 2116.8 lb/ft2 x Volume flow (acfm) x
16 {mole, wgt as methane) x 60 min/hr + (1545 x (CT temp.(°F) + 450°F) x 1,000,000 (acdj. for ppm)}

Basis, ppm+ (1) ' 4.0 3.9 4.1
Moisture (X) 11.59 12.4 12.7%
Volume Flow (acfm) 2,450,287 2,288,314 2,190,589
Temperature (°F) 1060 1102 1127
Lb/hr 7.50 6.58 6.50
PY 1.1 1.0 1.0

Lead (lb/hr)= Lead (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (2) 8.9 B.9 8.9
KIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6
Lb/hr 1.65€-02 1.46E-02 . 1.356-02
TPY 2.47E-03 2.19e-03 2.03e-03

* corrected to 15% 02 dry conditions
+ corrected to dry conditions

Source: (1) General Electric, 1992; (2) EPA, 1990
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Table A-3., Maximm Emissions of Other Regulated Pollutants for DESTEC Central Florida Cogeneration Facility
GE PGT221(FA), Dry Low NOx II Combustion System, Distillate 0il, Base Load
* Not Available * " Not Available *
Pol lutant Units Gas Turbinpe Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel oil Fuel 0il Fuel 0il Fuel 0il Fuel Ofl
27 °F 64 °F T2 °F 7 °F 97 °F
A B [ D E G

Wours of Operation 300 ' 300 300
Arsenic (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtushr) + 1,000,000 MMBtu/10E+12 Btu

Basis, 1b/10E+12 Btu (1) 4.2 4.2 4.2

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

lb/hr 7.77E-03 6.90E-03 6.37E-03

TPY 1.17E-03 1.04E-03 9.56E-04
Beryllium (lb/hr)= Basis {lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 2.5 2.5 2.5

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

Lb/hr 4.62E-03 4.11E-03 3.79e-03

TPY 6.94E-04 6,16E-04 5.69E-04
Mercury (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Ib/10E+12 Btu (1) 3 3 3

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

Lb/hr 5.55E-03 4.93E-03 4.55E-03

TPY 8.32E-04 7.39€-04 6.83E-04
Fluoride (lb/hr)= Basis {pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (2) 14 14 14

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

{b/hr 6.02E-02 5.35€-02 4.94E-02

TPY ©.03E-03 8.02E-03 7.41E-03
Sulfuric Actd Mist (lbs/hr} = Fraction of S02 Emission Rate x SO2 Emission Rate x lb H2504/1lb S02

Fraction 502 (X) 8 8 B

$02 (lbshr) 99.7 BB.6 81.8

ib H2504/lb SO2 (98/64) 1.53 1.53 1.53

tb/hr 1.22E+01 1.08E+01 1.00E+31

TPY 1.83E+00 1.63E+00 1.50E+00

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/f10E+12 Btu.

Sources: (1) EPA, 1990; (2) EPA, 1980
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Table A-4. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Ory Low NOx Il Combustion System, Distillate 0il, Base Load
¥ Not Available ¥ * Not Available ¥
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 07l Fuel 0il Fuel 0il Fuel Oil
27 °F &4 °F 72 °F 79 °F 97 °F
A B [ D E F G

Hours of Operation 300 300 300
Mangacnese (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 14 14 14

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

{b/hr 2.59€-02 2.30E-02 2.126-02

TPY 3.88e-03 3.45€E-03 3.19E-03
Nickel (lb/hr)= Basis (lLb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 170 170 170

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

ib/hr 3.14E-01 2.79e-01 2.58E-01

TPY 4,T2E-02 4. 19€-02 3.87€-02
Cadmium (lb/hr)= Basis (Ib/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) - 10.5 10.5 10.5

HIR (MMBtushr) 1,849.9 1,642.9 1,517.6

Lb/hr 1.94E-02 1.73E-02 1.59€-02

TPY 2.91E-03 2.59£-03 2.39€-03
Chromium (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 47.5 47.5 47.5

HIR (MMBtus/hr) 1,849.9 1,642.9 1,517.6

Lb/hr 8.79€-02 7.80E-02 7.21E-02

TPY 1.32E-02 1.17e-02 1.08€-02
Copper (lb/hr)= Basis {lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 280 280 280

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

Lb/hr S.18e-01 4.60E-01 4,25E-01

TPY 7.77e-02 6.90E-02 6.37€E-02
Vanadium (lb/hr)= Basis (1b/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 KMBtu/10E+12 Btu

Basis, lb/10E+12 Btu (1) 69.5 69.5 69.5

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

Lb/hr 1.296-01 1.14E-01 1.05€-01

TPY 1.93E-02 1.718-02 1.58E-02
Selenium (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1} 23.42 23.42 23.42

HIR (MMBtu/hr) 1,89.9 1,642.9 1,517.6

lbthr 4.33E-02 3.85€E-02 3.55E-02

TPY 6.50e-03 5.77e-03 $.336-03
Polycyclic Organic Matter (lb/hr)= Basis (lb/10E+12 Btu} x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/YDE+12 Btu (1) 0.278 0.278 0.278

KIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

Lb/hr S.14E-04 4.57€E-04 4,22E-04

Y 7.7T1E-05 6.85E-05 6.33E-05
Formaldehyde (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Bty

Basis, Lb/10E+12 Btu (1) 405 405 405

HIR (MMBtu/hr} 1,849.9 1,642,9 1,517.6

{b/hr 7.49€E-01 6.65E-01 6.15E-01

TPY 1.12E-01 9.98€-02 9.226-02

Source: (1) EPA, 1990
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Table A-5. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx 11 Combustion System, Distillate Oil, Base Load

* Not Available *

* Not Available *

Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0Oit fuel 0Oil Fuel 0il Fuel Oil Fuel 0Ol
27 °F 64 °F 7 °F 79 °F 97 °F
A B [ D E F G

Hours of Operation 300 300 300
Antimony (lb/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (1) 9.4 - 9.4

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

ib/hr 4.04E-02 I.59E-02 3.32E-02

PY 6.06E-03 5.38€-03 4,.97E-03
Barium (lb/hr)= Basis (pg/d) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (1) 8.4 8.4 8.4

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

tb/hr 3.61E-02 3.21E-02 2.96E-02

PY S.42E-03 4.81€-03 4 .G4E-03
Cobalt (lb/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (1) 3.9 . 3.9

HIR (MMBtushr) t,849.9 1,642.9 1,517.6

Lb/hr 1.6BE-02 1.49€-02 1.38e-02

TPY 2.51E-03 2.23e-03 2.06E-03
Zinc (lb/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (1) 294 294 294

HIR (MMBtu/hr) 1,849.9 1,642.9 1,517.6

Lb/he 1.26E+00 1.12E+00 1.04E+00

TPY 1.90E-01 1.68E-01 1.56E-01
Chlorine (ib/hr)= Basis (ppm) x Fuel oil (lb/hr) + 1,000,000 (adj. for ppm)

Basis, ppm 0.5 0.5 0.5

Fuel Qil (ib/hr) 99,722.9 88,568.4 81,812.7

lb/hr & .99E-02 4.43E-02 4,00E-02

TPY 7.4BE-03 6.64E-03 6.14E-03

Note: Multiply by 2.324 to convert picogram/Joule
Source: (1) EPA, 1979

(pg/d} to {b/10E+12 Btu.
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Table A-6. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx Il Combustion System, Natural Gas, Base Load
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Matural Gas Natural Gas Natural Gas Katural Gas
27 °F &4 °F 72 °F 79 °F 97 °F
A B C D E F G
General
Power (kW) 170,700.0 151,900.0 147,100.0 142,700.0 131,800.0
Heat Rate (Btu/kwh) 9,460.0 9,750.0 9,860.0 9,970.0 10,230.0
CT Exhaust Flow
Mass Flow (lb/hr) 3,582,600 3,322,000 3,262,000 3,202,000 3,077,000
Temperature (of) 1,078 1,110 1,17 1,124 1,140
Hoisture (X Vol.) 7.61 8.83 9.21 16.05 .91
Oxygen (X Vol.) 12.71 12.56 12.51 12.36 12.48
Molecular Weight 28.46 28.33 28.28 28.19 28.20
Heat Input (MMBtu/hr)= Power (kW) x Heat Rate (Btu/kwh) + 1,000,000 Btu/MMBtu
Power (kW) 170,700.0 151,900.0 147,100.0 142,700.0 131,800.0
Heat Rate (Btu/kwh) 9@,460.0 9,750.0 9,860.0 9,970.0 10,230.0
Heat Input (MMBtu/hr) 1,614.8 1,481.0 1,450.4 1,422.7 1,348.3
Natural Gas Consumption (Ib/hr)= Heat Input (NMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/lb)
{cf/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/cf}
Heat Input (MMBtu/hr) 1,614.8 1,481.0 1,450.4 1,422.7 1,348.3
Heat Content,LHV (Btu/lb) 21,515 21,515 21,515 21,515 21,515
Natural Gas (ib/hr) 75,055.6 68,836.9 67,413.7 66,126.8 62,668.6
Heat Content,LHV (Btu/cf) 950 950 950 950 950
Natural Gas (cf/hr) 1,699,813 1,558,974 1,526,743 1,497,599 1,419,278
Volume Flow (acfm)= [(Mass Flow (lb/hr) x 1,545 x (Temp. (°F)+ 460°F)) + [Molecular weight x 2116.8]1 + 60 min/hr
Mass Flow (lb/hr) 3,582,000 3,322,000 3,262,000 3,202,000 3,077,000
Temperature (*F) 1,078 1,110 1,117 1,124 1,140
Holecular Weight 28.46 28.33 28.28 28.19 28,20
Volume Flow (acfm) 2,354,349 2,239,805 2,212,530 2,188,744 2,123,643
Volume Flow (scfm)= [(Mass Flow (lb/hr) x 1,545 x (68°F + 460°F)) + [Molecular weight x 2116.B1 + 60 min/hr
Mass Flow (lb/hr) 3,582,000 3,322,000 3,262,000 3,202,000 3,077,000
Temperature (°F) 68 68 68 &8 68
Molecular Weight 28.46 28.33 28.28 28.19 28.20
Volume Flow (scfm) 808,255 753,259 740,784 729,581 700,802
HRSG Stack Data
Stack Height (ft) 180 180 180 180 180
Dimmeter (ft) 18.0 18.0 18.0 18.0 18.0
Volume Flow (acfm) from HRSG= {Volume flow (acfm) x (HRSG temp.(°F)+ 460°F)) + [CT temp.(°F)+ 460°F)
Volume Flow (acfm) from CT 2,354,349 2,239,805 2,212,530 2,188,744 2,123,643
CT Temperature (°F) 1,078 1,110 1,117 1,124 - 1,140
HRSG Temperature (°F) 205 205 205 205 205
Volume Flow (acfm) from HRSG 1,017,973 948,707 932,993 918,885 882,639
Velocity (ft/sec)= Volume flow (acfm) from HRSG + [((diameter)?+ &) x 3.14159] + 60 sec/min
Volume Flow {(acfm) from HRSG 1,017,973 948,707 932,995 918,885 882,639
Diameter (ft) 18.0 18.0 18.0 18.0 18.0
Velocity (ft/sec) 66,7 62.1 61.1 60.2 57.8

Note: Universal gas constant= 1,545 ft-Lb(force)/°R; atmospheric pressure= 2,116.8 [b{force)/ft?

Source: General Electric, 1992,
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Table A-7. Maximm Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PGT221(FA), Dry Low NOx II Combustion System, Matural Gas, Base Load
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F T2 °F 7 °F 97 *F
A [] [4 D : E F G
Hours of Operation 8460 8460 8460 84460 8460
Particulate (lbs/hr)= Emission rate (lbs/hr) from manufacturer
Basis, lb/hr (manufactur.) (1) 9.0 9.0 9.0 9.0 9.0
lbshr 9.0 9.0 9.0 2.0 9.0
TPY 38.07 38.07 38.07 38.07 38.07
sulfur Dioxide (lb/hr)= Natural gas {cf/hr) x sulfur content(gr/100 cf) x 1 Lb/7000 gr x (lb S02/lb S) + 100
Natural Gas (cf/hr) 1,699,813 1,558,974 1,526,743 1,497,599 1,419,278
Basis, gr/100 cf . . 1.0 1.0 1.0
Ib S02/lb § (64/32) 2.0 2.0 2.0 2.0 2.0
b/hr 4£.86 4,45 4,36 4.28 4.06
TPY 20.54 18.84 18.45 18.10 17.15

Nitrogen Oxides (lb/hr)= NOx(ppm) x {(20.9 x (1 - Moisture{X}/100)] - Oxygen{X)} x 2116.8B x Volume flow (acfm) x
46 (mole. wgt NOx) x &0 min/hr + [1545 x (CT temp.(°F) + 460°F) x 5.9 x 1,000,000 (adj. for ppm)]

Basis, ppm™ (1)
Moisture (X)
Oxygen (X)

Volume Flow (acfm)
Temperature (°F)
Lb/hr

Y

25.0

7.61
12.71
2,354,349
1078
161.¢
&8L.72

25.0
8.83
12.56
2,239,805
1110
148.5
627.98

25.0 25.0

9.21 10.05
12.51 12.36
2,212,530 2,188, 744
17 124
145.3 142.6
614.78 603,09

Carbon Honoxlde {lb/hr)= CO(ppm) x [1 - Moisture(%)/100] x 2116.8 Lb/ft2 x Volume flow (acfm) x
8 (mole. wgt €O) x &0 min/br + {1545 x (CT temp.(°F) + 460°F) x 1,000,000 C(edj. for ppm)])

Basis, ppm+ (1)
Moisture (X)
Volume Flow (acfm)
Temperature (°F)
Lb/hr

TPY

15.0

7.61
2,354,349
1078

48.8
206.55

15.0
8.83
2,239,805
1110

44,9
189.96

15.0 15.0
9.2 10.05
2,212,530 2,188,766
1117 1124

44,0 42,9
186.03 181.52

voCs (lb/hr)= VOC(ppm) x {1 - Moisture(X)/1001 x 2116.8 lb/ft2 x Volume flow (acfm) x
16 (mole, wgt as methane) x 80 minshr + (1545 x (CT temp.(°F) + 450°F) x 1,000,000 (adj. for ppm))

Basis, ppm+ (1)
Moisture (X)
Volune Flow (acfm)
Temperature (°F)
Lb/hr

Y

Lead (lb/hr)= Negligible

Basis, lb/10E+12 Btu
HIR (MMBtu/hr)

Ltb/hr

TPY

i.5

7.61
2,354,349
1078

2.79
11.80

NA
NA
NA
NA

1.5

8.83
2,239,805
1110
2.57
10.85

NA
NA
NA
NA

1.5 1.6

.21 10.05
2,212,530 2,188,744
7 1124

2.51 2,62
10.63 11.06

NA KA

NA NA

NA NA

NA NA

15.0

2,123, 43
1140

1.3
174.63

1.5

9.91
2,123,643
1140

2.36

9.98

NA
NA
RA
NA

* corrected to 15% 02 dry conditions
+ corrected to dry conditions

Source: General Electric, 1992.
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Table A-8. Maximum Emissions of Other Regulated Pollutants for DESTEC Central Florida Cogeneration Facility
GE PGT221(FA), Dry Low NOx II Combustion System, Natural Gas, Base Load
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A B c D E F G
Hours of Operation 8460 8460 8460 8460 8460
Arsenic (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA RA NA
tb/he HA KA NA KA WA
TPY NA KA NA NA NA
Beryllium (lb/hr)}= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr} NA NA RA NA NA
ibshr NA NA NA NA NA
TPY NA NA NA NA RA
Mercury (lb/hr)= Negligible
Basfs, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA HA NA HA
Lb/hr NA NA NA KA NA
Y NA NA HA NA NA
Fluoride (lb/hr)= Negligible
Basis, Ib/10E+12 8tu (1) NA HA NA NA NA
HIR (MMBtu/hr) " NA NA NA NA NA
lbshr NA NA NA NA NA
TPY NA HA KA NA HA
Sulfuric Acid Nist (lb/hr) = Fraction of $SO2 Emission Rate x S02 Emission Rate x lb H2504/lb 502
Fraction S02 (X) 8 8 8 : 8
$02 (lb/hr) 4. 86 4.45 4.36 4.28 4.06
Lb H2504/1b S02 (98/64) 1.53 1.53 1.53 1.53 1.53
Lb/hr 5.95E-01 5.46E-01 5.34E-01 5.24E-01 4.97E-01
TPY 2.52e+00 2.31E+00 2.26E+00 2.22E+00 2.10E+00

Source: (1) EPA, 1990
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Table A-9. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx II Combustion System, Natural Gas, Base Load
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 7™ °F o7 °F
A B c ] E F . G
Hours of Operation 8460 8460 8460 8460 8460
Manganese (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr KA NA NA NA NA
TPY ' NA NA NA NA NA
Nickel (lb/hr)= Negligible :
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
tbshr NA NA NHA NA KA
TPY NA NA NA NA NA
Cadmium (lb/hr}= Negligible
Basis, Lb/10E+12 Btu (1) : HA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA KA
Lb/hr NA NA NA NA KA
TPY NA NA NA NA NA
Chromiunm {lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR {MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Copper {lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR {(MMBtu/hr) NA NA NHA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Vanadium (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA HA
tb/hr NA KA RA NA NA
PY NA NA NA NA NA
Selenium (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA NA NA NA NA
HIR {MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Polycyclic Organic Matter (lbshr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtushr) + 1,000,000 MMBtu/10E+12 Btu
Basis, lb/10E+12 Btu (1) . =113 1.113 1.113 1.113
HIR (MMBtu/hr) 1,614.8 1,481.0 1,6450.4 1,422.7 1,348.3
Ibfhr 1.80E-03 1.65€-03 1.61E-03 1.58E-03 1.50E-03
TPY 7.60e-03 6.97e-03 6.83E-03 6.70E-03 6.35E-03
Formaldehyde (lb/hr)= Basis (ib/10E+12 Btu) x Heat Input Rate (MMBtushr) + 1,000,000 MMEtu/10E+12 8tu
Basis, Lb/10E+12 Btu (1) 88,12 88.12 a8, 88,12 88.12
HIR (MMBtu/hr) 1,614.8 1,481.0 1,450.4 1,422.7 1,348.3
tb/hr 1.42€-01 1.31E-01 1.28E-01 1.25€-01 1.19€-01
TPY 6.02E-01 5.52E-01 5.41E-01 5.30E-01 5.03€-01

Source: (1) EPA, 1990
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Table A-10. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx 11 Combustion System, Natural Gas, Base Load

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Matural Gas Natural Gas Natural Gas
27 °F &4 °F 72 °F 79 °F 97 °F
A B C D E F G

Hours of Dperation 8460 8460 B450
Antimony (lb/hr)= Negligible

8asis, pg/d NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA RA NA
Barium (lb/hr)= Negligible

Basis, pg/d KA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

ib/hr NA NA NA NA KA

TPY NA NA NA NA NA
Cobalt (lb/hr)= Negligible

Basis, pg/d NA NA NA NA NA

HIR (MMBtu/hr) NA HA NA NA NA

tb/hr NA NA NA RA NA

TPY NA NA NA NA NA
Zinc (lb/hr)= Negligible

Basis, pg/J NA NA NA KA NA

HIR {MMBtu/hr) NA NA NA NA NA

{b/hr NA NA NA NA NA

TPY NA NA NA NA NA
Chlorine {lb/hr)= Negligible

Basis, ppm NA KA NA NA NA

Natural gas (cf) HA NA NA NA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA NA
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Table A-1A. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx II Combustion System, Distillate Oil, 70 Percent Load
* Not Availlable * * Not Available *
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel 0Oil Fuel 0Oil Fuel 0il
27 °F &4 °F 72 °F 7% °F o7 °F
A B [ D E F G
General
Power (kW) 129,200.0 111,000.0 98,500.0
Heat Rate (Btu/kwh) 11,430.0 11,800.0 12,280.0
CT Exhaust Flow
Mass Flow (lb/hr) 2,837,000 2,619,000 2,510,000
Temperature (of) 166 1,192 1,200
Moisture (X Vol.) 11.96 12.40 12.48
Oxygen (X vol.) 10,57 10.81 11.07
Molecular Weight 28.23 28.16 28.13
Heat Input (MMBtu/hr)= Power (kW) x Heat Rate (Btu/kwh) + 1,000,000 Btu/MMBtu
Power (kW) 129,200.0 111,000.0 98,500.0
Heat Rate (Btu/kwh) 11,430.0 11,800.0 12,280.0
Keat Input (MMBtu/hr) . 1,476.8 1,309.8 1,209.6
Fuel Oil Consumption ({b/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/Lb)
Heat Input (MMBtu/hr) 1,476.8 1,309.8 1,209.6
Heat Content,bLHV (Btu/lb) 18,550 18,550 18,550
Fuel Oil (ib/hr) 79,609.5 70,609.2 65,206.5
Volume Flow (acfm)= ((Mass Flow (lb/hr) x 1,545 x (Temp. (°F)+ 460°F)]1 + (Molecular weight x 2116.B) + 40 min/hr
Mass Flow (ib/hr) 2,837,000 2,619,000 2,510,000
Temperature (°F) 1,166 1,192 1,200
Molecular Weight 28.23 28.16 28.13
Volume Flow (acfm) 1,988,010 1,869,045 1,802,083
Volume Flow (scfm)= [(Mass Flow (lb/hr) x 1,545 x (6B°F + 480°F)] + [Molecular weight x 2116.8] < &0 min/hr
Mass Flow (lb/hr) 2,837,000 2,619,000 2,510,000
Temperature (°F) 68 68 68
Molecular Weight 28.23 28.16 28.13
Volume Flow (scfm) 645,553 597,370 573,193
HRSG Stack Data
Stack Height (ft) 180 180 180
Diameter {(ft) 18.0 18.0 18.0
Volume Flow (acfm) from HRSG= [Volume flow (acfm) x (HRSG temp.(°F)+ 460°F)1 + [CT temp. (°F)+ 460°F1
Volume Flow (acfm) from CT 1,988,010 1,869,045 1,802,083
CT Temperature (°F) 1,166 1,192 1,200
HRSG Temperature (°F) 200 200 200
Volume Flow (acfm) from HRSG 806,941 746,713 716,491
Velocity (ft/sec)= Volume flow (acfm) from HRSG + [((diameter)'+ 4) x 3.14159] + &0 sec/min
volume Flow (acfm) from HRSG 806,941 746,713 716,4N
Diameter (ft) 18.0 18.0 18.0
Velocity (ft/sec) 52.9 48.9 46,9

Note: Universal gas constant= 1,545 ft-lb(force)/®R; atmospheric pressure= 2,116.8 Lb(force)/ft?

Source: General Electric, 1992.
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Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogenerstion Facility-

GE PG7221(FA), Dry Low NOx Il Combustion System, Distillate 0il, 70 Percent Load
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* Not Avatlable *

* Not Available *

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel 0il Fuel 0fl Fuel Ofl
27 °F &4 °F 72 °F 7% °F 97 °F
A B [3 0 . E F G
Hours of Operation 300 300 300
Particulate (tb/hr)= Emission rate (lb/hr) from manufacturer
Basis, lb/hr (manufactur.) (1) 17.0 17.0 17.0
Lb/hr 17.0 17.0 17.0
TPY 2.6 2.6 2.6
Sulfur Dioxide (lb/hr)= Fuel oil (lb/hr) x sulfur content{fraction) x (lb $02/lb S§) x fraction emitted as $02
Fuel 0l (lb/hr) 79,609.5 70,609.2 65,206.5
Sulfur content (X) 0.05 0.05 0.05
Lb S02/1lb S (64/32) 2.0 2.0 2.0
€02 Fraction emitted 1.00 1.00 1.00
tb/hr . 79.61 70.61 65.21
TPY 11.9 10.6 9.8

Nitrogen Oxides (lbs/hr)= NOx(ppm) x (([20.9 x (1 - Moisture(X)/100)] - Oxygen(X)} x 2116.8 x Volume flow (acfm) x
46 (mole. wgt NOx) x 60 min/hr + (1545 x (CT temp.(°F) + 460°F) x 5.9 x 1,000,000 ¢adj. for ppm)]

Basis, ppa* (1) 42.0
Moisture (%) 11.96
Oxygen (%) 10.57
Volume Flow (acfm) 1,988,010
Temperature (°F) 1166
Lb/he 257.7
TPY 8.7

42.0

12.4
10.81
1,869,045
1192
228.4
34.3

Carbon Monoxide (lb/hr)= CO({ppm) x [1 - Moisture(%)/100] x 2116.8 Llb/ft2 x Volume flow (acfm) x
8 (mole. wgt CO) x 60 min/hr + [1545 x (CT temp.(®F) + 460°F) x 1,000,000 (adj. for ppm)]

Basis, ppm+ (1) 30.0
Moisture (X) 11.96
Volume Flow (acfm) 1,988,010
Temperature (°F) 1166
ib/hr 74.3
TPY 1.1

30.0
12.4
1,869,045
1192
68.4
10.3

voCs (lb/hr)= VOC(ppm) x [1 - Moisture(X)/100) x 2116.8 Llb/ft2 x Volume flow (acfm) x
16 (mole. wgt as methane) x 60 min/hr + [1545 x (CT temp.(°F) + 450°F) x 1,000,000 (adj. for ppm)]

Basis, ppm+ (1) 4.0
Moisture (X) 11.96
Volume Flow (acfm) 1,988,010
Temperature (°F) 1166
Lb/hr 5.66
TPY 0.8

4.0

12.4
1,869,045
1192

5.21

0.8

Lead {lb/hr)= Lead (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMB8tu/10E+12 Btu

Basis, Lb/10E+12 Btu (2) 8.9
HIR (MMBtu/hr) 1,476.8
Lbshr 1.31E-02
TPY 1.97e-03

£2.0
12.48
11.07
1,802,083
1200
211.0
3.7

30.0
12.48
1,802,083
1200

65.6

9.8

* corrected to 15X 02 dry conditions
+ corrected to dry conditions

Source: (1) General Electric, 1992; (2) EPA, 1990
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Table A-3A. Maximum Emissions of Other Regulated Pollutants for DESTEC Central Florida Cogeneration Facility
GE PGT221(FA), Dry Low NOx 11 Combustion System, Distillete Oil, 70 Percent Load
¥ Not Available * * Not Available *
Potlutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel Oil Fuel 0il Fuel 0il Fuel 0il
27 °F &4 °F 72 °F Z? °F 97 °F
A B c D E F G

Hours of Operation 300 ' 300 300
Arsenic (lb/hr)= Basis (Lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 4,2 4.2 4.2

KIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Ib/hr 6.20E-03 5.50E-03 5.08E-03

TPY 9.30E-04 B8.25E-04 T.62E-04
Beryllium (lb/hr)= Basis (Ib/10E4+12 Btu) x Heat Inpuut Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 2.5 2.5 2.5

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

lb/hr 3.69€-03 3.27VE-03 3.02E-03

TPY 5.54E-04 4. 91E-04 4.54E-04
Mercury {lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, lb/10E+12 Btu (1) 3 3 . 3

HIR (MMBtu/hr} 1,476.8 1,309.8 1,209.6

Lb/hr 4.43E-03 3.93E-03 3.63€-03

TPY 6.65E-04 5.89€-04 5.44E-04
Fluoride {lb/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/Jd (2} 14 14 14

KIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 4.80E-02 4.26€E-02 3.94E-02

TPY 7.21E-03 6.39e-03 5.90E-03
Sulfuric Acid Mist (lb/hr) = fraction of SO2 Emission Rate x SO2 Emission Rate x b H2$04/1b 502

Fraction $02 (X) 8 8 8

S$02 {lb/hr} 79.6 70.6 65.2

Lb H2504/1b 502 (98/64) 1.53 1.53 1.53

Lb/hr 9.7S5E+00Q 8.65E+00 7.99E+00

PY 1.46E+00 1.30E+00 1.20E400

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu.
Sources: (1) EPA, 1990; (2) EPA, 1980
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Table A-4A. Maximum Emissions of Won-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PGT221(FA), Dry Low NOx Il Combustion System, Distitlate 0it, 70 Percent Load
* Not Available * * Not Available ¥
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel Oil Fuel 0Oil Fuel Oil
27 °F &4 °F 72 °F 7 °F 97 *F
A B c D E F G

Hours of Operation 300 300 300
Manganese (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 14 14 14

HIR {MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 2.07E-02 1.83E-02 1.69€-02

TPY 3.10E-03 2.75E-03 2.54E-03
Nickel (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, lb/10E+12 Btu (1} 170 170 170

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 2.51E-01 2.23e-01 2.06E-01

TPY 3.77e-02 3.34E-02 3.08E-02
Cadmium (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) - 10.5 10.5 10.5

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 1.55E-02 1.38E-02 1.27E-02

TPY 2.33E-03 2.06E-03 1.91e-03
Chromium (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Bty

Basis, (b/10E+12 Btu (1) 47.5 47.5 47.5

HIR (MMBtu/her} 1,476.8 1,30¢.8 1,209.6

lb/hr 7.01E-02 6.22E-02 5.75e-02

TPY 1.05E-02 9.33E-03 8.62E-03
Copper (lb/hr)= Bagis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Ib/10E+12 Btu (1) 280 280 280

HIR (MMBtu/hr} 1,476.8 1,309.8 1,209.6

Lb/hr 4 .13e-01 3.67E-01 3.39€-01

1PY 6.20E-02 5.50E-02 5.08E-02
Vanadium (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 69.5 69.5 69.5

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 1.03e-01 9.10E-02 8.41E-02

TPY 1.54€-02 1.37e-02 1.26E-02
Selenium (lb/hr)= Basis (lb/1DE+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, (b/10E+12 Btu (1) 25.42 23.42 23.42

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 3.46E-02 3.07e-02 2.8B3E-02

TPY 5.19e-03 4 .60E-03 4,25E-03
Polycyclic Organic Matter (ib/hr)= Basis (lb/10E+12 Btu} x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Bty

Basis, lb/10E+12 Btu (1) 0. 0.278 0.278

HIR (MMBtu/hr} 1,476.8 1,309.8 1,209.6

lb/hr 4.11E-04 3.64E-04 3.36E-04

TPY ’ 6.16E-05 5.46E-05 5.04E-05
Formaldehyde (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, lb/10E+12 Btu (1) 405 405 405

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 5.98€-01 5.30e-01 4.90E-01

TPY 8.97E-02 7.96E-02 7.35%E-02

Source: (1) EPA, 1990
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Table A-5A. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx 11 Combustion System, Distillate Oil, 70 Percent Load

* Not Available * * Not Availlable *
Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0Oil Fuel 0il Fuel Oil Fuel Ofl Fuel 0il
27 °F &4 °F 72 °F 79 °F 97 *F
A B c [+ E F G

Hours of Operation 300 300 300
Antimony (lb/he)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (1) 9.4 9.4 9.4

HIR (MMBtu/hr) 1,476.8 1,3090.8 1,209.46

Ib/br 3.23E-02 2.85E-02 2.64E-02

TPY 4.84E-03 4.,29e-03 3.96E-03
Barium (ib/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 8tu

Basis, pg/Jd (1) 8.4 - 8.4

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 2.88E-02 2.56€E-02 2.36E-02

TPY 4.32e-03 3.84E-03 3.54e-03
Cobalt (lbshr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMStus/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (1) 3.9 3.9 3.9

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

Lb/hr 1.34E-02 1.196-02 1.10e-02

TPY 2.01E-03 1.78E-03 1.64E-03
Zinc (lb/hr)n Basis (pg/Jd) x 2.324 x Heat Input Rate (MMBtushr) + 1,000,000 MMBtu/30DE+12 Btu

Basis, pg/d (1) 294 294 294

HIR (MMBtu/hr) 1,476.8 1,309.8 1,209.6

{b/he 1.01E+0D 8.95E-01 8.26€-01

TPY 1.51E-01 1.34E-01 1.24E-01
Chlorine (Lb/hr)= Basis (ppm) x Fuel oil (lb/hr) + 1,000,000 (adj. for ppm)

Basis, ppm 0.5 0.5 0.5

Fuel Oil (lb/hr) 79,609.5 70,609.2 65,206.5

tb/hr 3.98€-02 3.53E-02 3.26€-02

TPY 5.97€-03 5.30£-03 4.89€-03

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu.
Source: (1) EPA, 1979
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Table A-6A. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low KOx Il Combustion System, Natural Gas, 70 Percent Load
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Matural Gas Matural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A B c D E F G
General
Power (kW) 119,900.0 106,500,0 103,100.0 99,500.0 $0,900.0
Keat Rate (Btu/kwh) 10,770.0 11,070.0 11,340.0 11,510.0 11,8%0.0
CT Exhaust Flow
Mass Flow (lb/hr) 2,744,000 2,595,000 2,560,000 2,524,000 2,454,000
Temperature (of) 1,177 1,195 1,199 1,200 1,200
MKoisture (X vol.) 7.84 3.98 9.34 10.14 9.8%9
Oxygen (% Vol.) 12.46 12.41 12.39 12.28 12.52
Molecular Weight 28.45 28.32 28,27 28.18 28.20
Heat Input (MMBtu/hr)= Power (kW) x Heat Rate (Btu/kwh) + 1,000,000 Btu/MMBtu
Power (kW) 119,900.0 106,500.0 103,100.0 99,500.0 $0,900.0
Heat Rate (Btu/kwh) 10,770.0 11,070.0 11,340,0 11,510.0 11,890.0
Heat Input (MMBtu/hr) - 1,291.3 1,179.0 1,169.2 1,945.2 1,080.8
Natural Gas Consumption (lb/hr)= Heat Input (MMBtu/hr} x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/lb)
(cf/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/cf)
Heat Input (MMBtu/hr) 1,291.3 1,179.0 1,169.2 1,145.2 1,080.8
Heat Content,LHV (Btu/lb) 21,515 21,515 21,515 21,515 21,515
Katural Gas (lb/hr) 60,019.7 54,796.9 54,341.3 53,230.1 50,234.8
Heat Content,LHV (Btu/cf) 950 950 950 950 950
Natural Gas (cf/hr) 1,359,287 1,241,005 1,230,688 1,205,521 1,137,685
Volume Flow (acfm)= [(Mass Flow (lb/hr) x 1,545 x (Temp, (°F)+ 460°F)] + [Molecular weight x 2116.8] + &0 min/hr
Mass Flow (lb/hr) 2,744,000 2,595,000 2,560,000 2,524,000 2,454,000
Temperature (°F) 1,177 1,195 1,199 1,200 1,200
Molecular Weight 28.45 28.32 28.27 28.18 28.20
volume Flow (acfm) 1,920,685 1,845,077 1,827,352 1,808,470 1,757,157
Volume Flow (scfm)= [(Mass Flow (lbshr) x 1,545 x (68°F + 460°F)) + (Molecular weight x 2116.8) + &0 min/hr
Mass Flow (lb/hr) 2,744,000 2,595,000 2,560,000 2,524,000 2,454,000
Temperature (°F) 68 68 68 68 68
Molecular Weight 28.45 28.32 28.27 28.18 28.20
Volume Flow (scfm) 619,500 588,641 581,580 575,224 558,903
HRSG Stack Data
Stack Height (ft) 180 180 180 180 180
Diameter (ft) 18.0 18.0 18.0 18.0 18.0

Volume Flow (acfm) from HRSG= [Volume flow (acfm) x (HRSG temp.(°F)+ 460°F)] + [CT temp. (°F)+ 480°F]

Volume Flow (acfm) from CT 1,920,685 1,845,077 1,827,352 1,808,470 1,757,157
CT Temperature (°F) 1,177 1,195 1,199 1,200 - 1,200
HRSG Temperature (°F) 200 200 200 200 200
vVolume Flow {acfm) from HRSG 774,375 735,801 726,975 719,030 698,629

Velocity (ft/sec)= Volume flow (acfm) from HRSG + [((diameter)?+ 4) x 3.14159] + 60 sec/min

Volume Flow (acfm) from HRSG 774,375 735,801 726,975 719,030 698,629
Diemeter (ft) 18.¢ 18.0 18.0 18.0 18.0
Velocity (ft/sec) 50.7 48.2 47.6 47.1 45.8

Note: Universal gas constant= 1,545 ft-Llb{force)/°R; atmospheric pressurez 2,116.8 Ib{force)/ft?

Source: General Etectric, 1992,
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Table A-7A. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low NOx Il Combustion System, Natural Gas, 70 Percent Load
Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Matural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 *F
A B C D: E F G
Hours of Operation 8460 8450 8460 8460 84560
Particulate (lb/hr)= Emission rate (lb/hr) from manufacturer
Basis, lb/hr (menufactur.) (1) 9.0 9.0 9.0 9.0 9.0
Lb/hr 2.0 2.0 9.0 2.0 9.0
TPY 38.07 38.07 38.07 38.07 38.07
Sulfur Dioxide (lb/hr)= Natural gas (cf/hr) x sulfur content(gr/100 cf) x 1 Lb/7000 gr x (lb $02/lb S) + 100
Matural Gas {c¢f/hr) 1,359,287 1,241,005 1,230,688 1,205,521 1,137,685
Basis, gr/100 cf 1.0 1.0 1.0 1.0 1.0
Lb S02/lb § (64/32) 2.0 2.0 2.0 2.0 2.0
tb/hr 3.88 3.55 3.52 3.44 3.25
TPY 16.43 15.00 14.87 16.57 13.75

Nitrogen Oxides (lb/hr)= NOx(ppm) x {[20.9 x (1 - Moisture(X)/100)1 - Oxygen(X))} x 2§16.8 x Volume flow (acfm) x
46 (mole. wgt NOx) x 60 min/hr + [1545 x (CT temp.(°F) + 460°F) x 5.9 x 1,000,000 (adj. for ppm)1

Basis, ppm* (1) 25.0 25.0
Moisture (%) 7.84 8.98
Oxygen (X) 12.46 12.41
Volume Flow (acfm} 1,920,685 1,845,077
Temperature (°F} 1177 1195
lb/hr 127.9 118.1
TPY 540.88 499.71

25.0 25.0
9.34 10.14
12.39 12.28
1,827,352 1,808,470
1199 1200
115.7 113.5
489.59 480.01

Carbon Monoxide (lb/hr)= CO{ppm) x [1 - Moisture(%3/100]1 x 2116.8 Lb/ft2 x Volume flow (acfm) x
28 (mole. wgt CO) x 60 minshr + [1545 x (CT temp.(°F) + 460°F) x 1,000,000 (adj. for ppm))

Basis, ppm+ (1) 15.0 15.0
Moisture (X) 7.84 8.98
Volume Flow (acfm) 1,920,685 1,845,077
Temperature (°F) n7? 1195
Lb/hr 37.3 35.0
TPY 157.92 148.20

15.0 15.0
9.34 10.14
1,827,352 1,808,470
1199 1200

34.5 33.8
145,84 142.98

VOCs (lb/hr)= VOC(ppm) x [1 - Moisture{X)/100] x 2115.8 tb/ft2 x Volume flow (acfm) x

16 (mole. wgt

Basis, ppm+ (1) 1.5 1.5
Moisture (X) 7.84 8.98
Volume Flou (acfm) 1,920,685 1,845,077
Temperature (*F) 1177 1195
Lb/hr 2.13 2.00
TPY 9.02 B.47
Lead (lb/hr)= Negligible
Basis, Lb/10E+12 Btu NA NA
HIR {MMBtu/hr) KA NA
ib/hr NA NA
TPY NA NA

1.5 1.6
9.3 10.14
1,827,352 1,808,470
1199 1200

2.00 2.06
8.44 B.71

NA NA

KA NA

NA NA

NA NA

25.0
9.89
12.52
1,757,157
1200
107.1
452.93

15.0
$.89
1,757,157
1200
32.9
139.31

as methane) x 60 min/hr + [1545 x (CT temp.(°F) + 460°F) x 1,000,000 (adj. for ppm)l

1.5
9.89
1,757,157
1200
1.88
7.96

NA
NA
NA
NA

* corrected to 15X 02 dry conditions
+ corrected to dry conditions

Source: General Electric, 1992.
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Table A-BA. Maximum Emissions of Other kRegulated Pollutents for DESTEC Central Florida Cogeneration Facility
GE PG7221(FA), Dry Low NOx 1l Combustion System, Natural Gas, 70 Percent Load
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F &4 °F 72 °F 79 °F ®7 °F
A B [+ D E F G
Hours of Operation 8440 8460 8460 8460 8440
Arsenic (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA HA NA NA NA
HIR (MMBtu/hi) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY HA NA NA NA NA
Beryllium (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA HA NA
HIR (MMBtu/hr) KA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Mercury (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) . NA NA NA HA NA
HIR (MMBtu/hr) NA NA NA NA NA
tb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Fluoride (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA HA NA NA NA
HIR (MMBtu/hr) NA NA NA HA RA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA KA
Sulfuric Acid Mist {lb/hr) = Fraction of $02 Emission Rate x SO2 Emission Rate x b H2504/lb $02
Fraction S02 (X) a B8 B8 8 8
s02 {lb/hr) 3.88 3.55 3.52 3.44 3.25
lb H2SC4/Lb SO2 (9B8/64) 1.53 1.53 1.53 1.53 1.53
Lb/hr 4.T6E-01 4 . 34E-01 4.31E-01 4.226-01 . 3.98€-01
TPY 2.01E+00 1.84E+00 1.82€+00 1.78E+00 1.68€+00

Source: (1) EPA, 1990
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Table A-PA. Maximum Emissions of Mon-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
GE PG7221(FA), Dry Low KOx II Combustion System, Natural Gas, 70 Percent Load
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 7% °F 97 °F
A B8 c [+ E F G
Hours of Operation 8460 8460 B460 84560 84560
Manganese (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
tb/hr NA NA HA NA NA
™Y NA NA NA NA NA
Nickel (lb/hr)= Negligible
Basis, Ib/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA HA NA NA
ib/hr NA NA NA NA NA
TPY NA NA NA NA NA
Cadmium (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA - NA KA NA
Lb/hr NA NA NA NA NA
TPY NA NA HA NA NA
Chromium (lb/hr)= Negligible
Basis, Llb/10E+12 Btu {1} NA NA NA NA NA
HIR (MMBtu/hr) RA NA NA KA HA
Lbs/hr NA NA NA NA NA
TPY NA NA NA RA NA
Copper (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA RA NA KA NA
Lb/hr NA NA NA NA NA
TPY NA NA HA KA NA
Vanadium {lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr} HA NA NA NA NA
\b/hr NA NA NA NA NA,
TPY NA NA NA NA NA
Selenium (Lb/hr)= Hegligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA RA
Lb/hr NA NA NA NA HA
TPY NA NA NA NA NA
Polycyclic Organic Matter {lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Bty
-Basis, |b/10E+12 8tu (1) 1.113 1.113 1.113 1.113 1.113
HIR (MMBtu/hr) 1,291.3 1,179.0 1,169.2 1,145.2 1,080.8
Lb/hr 1.44E-G3 1.31E-03 1.30e-03 1.27e-03 1.20E-03
TPY 6.08E-03 5.55€-03 5.50E-03 5.39€-03 5.09€-03
Formaldehyde (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMB8tu/hr) + 1,000,000 MMBtu/10E+12 Btu
Basis, ib/10E+12 Btu (1) 88,12 88.12 88.12 88.12 88.12
HIR (MMBtu/hr) 1,291.3 1,179.0 1,169.2 1,145.2 1,080.8
Lb/hr 1.14€E-01 1.04E-01 1.03e-01 1.01E-01 9.52E-02
TPY 4 .81E-01 4.39€-01 4&.36E-01% 4.27E-01 4.03E-01

Source: (1) EPA, 1990
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Table A-10A. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
GE PGT221(FA), Dry Low NOx 11 Combustion System, Natural Gas, 70 Percent Load

Pol iutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A 8 c D_ E F G

Hours of Operation 8460 8460 8460
Antimony (lb/hr)= Negligible

Basis, pg/d NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

lb/hr NA NA NA NA HA

TPY NA NA KA NA NA
Barium (lb/hr)= Negligible

Basis, pa/d NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

{b/hr NA NA NA NA NA

TPY NA NA NA NA NA
Cobalt (lb/hr)= Negligible

Basis, pg/d NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA KA NA

Lb/hr NA NA NA NA HA

TPY NA NA NA NA NA
2inc (\b/hr)= Negligible

Basis, pg/d NA NA NA NA HA

HIR (MMBtu/hr) " NA NA NA NA HA

Lb/hr NA NA NA HA NA

TPY NA NA NA NA NA
Chlorine (lb/hr)= Negligible

Basis, ppm NA HA NA NA NA

Natural gas (cf) NA NA NA NA NA

tb/hr KA KA NA NA NA

TPY NA NA NA NA NA




Table A-19. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventicnal Combustor, Distillate Oil, Base Load

WS01FTR2
B/26792

* Not Available ¥

* Not Available *

Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0it Fuel 0Oil Fuel Dil Fuel 0Oil Fuel Oil
27 °F 64 °F 72 °F 79 °F 97 °F
A B C D E F G
General
Power (kW) 171,970.0 162,330.0 147,180.0
Heat Rate (Btu/kwh) 9,280.0 9,560.0 9,850.0
CT Exhaust Flow
Mass Flow (lb/hr) 3,502,180 3,509,380 3,311,800
Temperature (oF) 1,104 1,104 1,124
Moisture (X Vol.) 10.60 11.91 12.57
Oxygen (X Vol.) 11.92 11.88 11.83
Molecular Weight 28.33 28.17 28.09
Heat Input (MMBtu/hr)= Power (kW) x Heat Rate (Btu/kwh) + 1,000,000 Btu/MMBtu
Power (kW) 171,970.0 162,330.0 147,180.0
Heat Rate (Btu/kwh) $,280.0 9,560.0 9.850.0
Heat Input (MMBtu/hr) . 1,595.9 1,551.9 1,649.7
fuel 0il Consumption (lb/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/lb)
Heat Input (MMBtu/hr) 1,595.9 1,551.%9 1,449.7
Heat Content,LHV {(Btu/lb) 18,450 18,450 18,450
Fuel 0il (lb/hr) B6,497.6 B4,112.5 78,575.8
Volume Flow (acfm)= [{Mass Flow (lb/hr) x 1,545 x (Temp. (°F}+ 460°F)1 + [Molecular weight x 2116.8) + 60 min/hr
Mass Flow (lb/hr) 3,502,180 3,509,380 3,311,800
Temperature (°F) 1,104 1,104 1,121
Molecular Weight 28.33 28.17 28.09
Volume Flow (acfm) 2,351,909 2,370,209 2,267,804
Volume Flow (scfm)= [(Mass Flow (lb/hr} x 1,545 x (68°F + 4580°F)] + (Molecular weight x 2116.8] =+ 60 min/hr
Mass Flow (lb/hr) 3,502,180 3,509,380 3,311,800
Temperature (°F) 68 68 68
Molecular Weight 28.33 28.17 28.09
Volume Flow (scfm) 793,995 800,173 757,369
HRSG Stack Data
Stack Height (ft) 180 180 180
Diameter (ft) 18.0 18.0 18.0
Volume Flow (acfm) from HRSG= [Volume flow {acfm) x (HRSG temp.(°F)+ 460°F)] + [CT temp.(°F)+ 460°F]
Volume Flow ¢(acfm) from CT 2,351,909 2,370,209 2,267,804
CT Temperature (°F) 1,104 1,104 1,121
HRSG Temperature (°F) 205 205 205
Volume Flow (acfm) from HRSG 1,000,012 1,007,794 953,883
Velocity (ft/sec)= Volume flow (acfm) from HRSG + [{{diameter)?+ &) x 3.14159) + 60 sec/min
Volume Flow (acfm) from HRSG 1,000,012 1,007,794 953,883
Diameter (ft) 18.0 i8.0 18.0
Velocity (ft/sec) 65.5 6.0 62.5

Note: Universal gas constant= 1,545 ft-lb(force)/°R; atmospheric pressure= 2,116.8 lb(force)/ft?

Source: Westinghouse, 1992.
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Table A-20. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate Oil, Base Load
* Not Available * * Not Available *
Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel 0Oil Fuel 0Oil Fuel 0Oit Fuel o0il
27 °F &4 °F 72 °F 79 °F 97 °F
A B o D E F G

Hours of Operation 300 300 300
Particulate (Lb/hr)= Emission rate (lb/hr) from manufacturer

Basis, lb/hr (manufactur.) (1) 39.5 39.0 36.7

Lb/hr 39.5 39.0 36.7

TRY 5.9 5.9 5.5
Sulfur Dioxide (lb/hr)= Fuel oil (lb/hr) x sulfur content(fraction) x (ib $02/lb §) x fraction emitted as SO2

Fuel Ol (lb/hr} B5,497.6 84,112.5 78,575.8

Sulfur content (X) 0.05 0.05 0.05

b $02/lb § (64/32) 2.0 2.0 2.0

$02 Fraction emitted 1.00 1.00 1.00

Lb/hr 89.35 86.22 81.33

TPY 13.4 12.9 12.2

Nitrogen Oxides (lb/hr)= NOx{ppm) x {[20.9 x (1 - Moisture(X)/100)1 - Oxygen(X)} x 2116.8 x Volume flow (acfm) x
46 (mole. wgt NOX) x 60 min/hr + [1545 x (CT temp.(°F) + 460°F) x 5.9 x 1,000,000 (adj. for ppm)]

Basis, ppm* (1) 44,5
Moisture (X) 10.6
Oxygen (X) 11.92
Volume Flow (acfm) 2,351,909
Temperature (°F) 1104
lb/hr 290.1
TPY 43.5

42.7
1.91
11.88

2,370,209

1104
270.9

40.6

Carbon Monoxide (lb/hr)= CO(ppm) x [1 - Moisture(X)/100] x 2116.8 lb/ft2 x Volume flow (acfm) x
28 (mole. wgt COY x 60 mins/hr + (1545 x (CT temp.(°F) + 460°F) x 1,000,000 Cadj. for ppm)]

Basis, ppm+ (1) 52.0
Moisture (X) 10.6
Volume Flow (acfm) 2,351,909
Temperature (°F) 1104
Lb/hr 160.9
TPY 24 .1

51.6
11.91
2,370,209
1104
158.4
23.8

vOCs (lb/hr)= VOC{ppm) x [1 - Moisture(X)/100] x 2116.8 Lb/ft2 x Volume flow {acfm) x
16 (mole. wgt as methane) x 60 min/hr + [1545 x (CY temp.(°F) + 460°F) x 1,000,000 (adj. for ppm}]

Basis, ppm+ (1) 10.6
Hoisture (X) 10.6
Volume Flow (acfm) 2,351,909
Temperature {°F) 1104
Lb/hr 18.74
TPY 2.8

10.5
11.91
2,370,209
1104
18.44

2.8

Lead {lb/hr)= Lead (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtus{10E+12 Btu

Basis, Lb/10E+12 Btu (2) 8.9
HIR (MMBtu/hr) 1,595.9
ib/hr 1.42E-02
TPY 2.13E-03

8.9
1,551.9
1.3BE-02
2.07e-03

42.7
12.57
11.83

2,267,804

1121
252.9
37.9

51.5
12.57
2,267,804
1121
148.7
22.3

10.5
12.57
2,267,804
121

* corrected to 15X 02 dry conditions
+ corrected to dry conditions

Source;: (1) Westinghouse, 1992; (2) EPA, 1990
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Table A-21. Maximum Emissions of Other Regulated Pollutants for DESTEC Central Florida Cogeneration Facility
Westinghouse 501F, Conventional Combustor, Distillate Oil, Base Load
* Not Availlable * * Not Available *
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel 0il Fuel 0il Fuel Gil Fuel Oit
27 °F 64 °F 72 °F 79 °F 97 °F
A B C D E F G

Hours of Operation 300 . 300 300
Arsenic (Ib/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MHBtﬁ/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 4.2 4.2 4.2

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

{b/hr 6.70€-03 6.52E-03 6.09€-03

TPY 1.01£-03 9.78E-04 9.13E-04
Beryllium (lb/hr)= Basis {lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, lb/10E+12 Btu (1) 2.5 . 2.5

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

Lb/hr 3.99€-03 3.88E-03 3.62e-03

TPY 5.98E-04 5.82E-04 5.44E-04
Mercury (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) : 3 3 3

HIR (MMBtu/hr) 1,595.9 1,551.9 1,649.7

lbshr 4. T9E-03 4 .66E-03 4.35E-03

TPY 7.18E-04 6.98€-04 6.52E-04
Fluoride {lb/hr)= Basis (pg/J} x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/Jd (2) 14 14 14

HIR (MMBtu/hr) 1,595.9 1,551.¢9 1,449.7

tb/hr 5.19E-02 5.05€e-02 4.72E-02

TPY 7.79€-03 7.57e-03 7.08e-03
Sulfuric Acid Mist (lb/hr) = Fraction of S02 Emission Rate x S02 Emission Rate x lb H2S04/lb S02

Fraction $02 (%) 8 8 8

$02 (lb/hr) 89.4 86.2 81.3

lb H2504/Llb S02 (98/64) 1.53 1.53 1.53

Lbshr 1.09E+01 1.06E+01 9.96E+00

Y 1.64E+00 1.58E+00 1.49E+00

Rote: Multiply by 2.324 to convert picogram/Joule {pg/J) to lb/10E+12 Btu.
Sources: (1) EPA, 1990; (2) EPA, 1980
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Table A-22. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse S01F, Conventional Combustor, Distillate 0il, Base Load
* Not Availlable * * Not Available *
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0Oil fuel oil Fuel 0il Fuel 0it
27 °F 64 °F 72 °F 79 °F 97 °F
A 8 c D E F G

Hours of Operation 300 300 300
Manganese (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 14 14 14

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

Lbshr 2.23E-02 2.17E-02 2.03E-02

TPY 3.35e-03 3.26E-03 3.04E-03
Nickel (lb/hr)= Basis (Lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) < 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 170 170 170

HIR (MMBtu/hr) 1,595.9 1,551.¢9 1,449.7

tbshr 2.71E-01 2.64E-01 2.46E-01

TPY 4.07e-02 3.96E-02 3.70E-02
Cadmium (lb/hr)= Basis (Lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 10.5 10.5 10.5

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

tb/hr 1.68E-02 1.63E-02 1.52e-02

TPY 2.51E-03 2.44E-Q3 2.28£-03
Chromium (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/i0E+i2 Btu

Basis, Lb/10E+12 Btu (1) 47.5 47.5 47.5

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

Lb/hr 7.58E-02 7.37E-02 6.89€-02

PY 1.14E-02 1.1IE-02 1.03E-02
Copper (lb/hr)= Basis (Lb/10E+12 Btu) x Heat lnput Rate (MMBtushr) + 1,000,000 MMBtu/10E+12 Btu

Basis, |b/10E+12 Btu (1) 280 280

HIR (HHBtthr) 1, 595 9 1,551.9 1,469.7

lbshr 4.4?E-01 4.35E-01 4.06E-01

TPY 6.70E-02 6.52E-02 6.09€-02
Vanedium (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 69.5 69.5 69.5

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

Lb/hr 1.11E-01 1.08E-01 1.01E-01

TPY 1.66E-02 1.62E-02 1.51E-02
Setenium (lb/hr)= Basis (lb/10E+12 Btu) x Heat lnput Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 23.4 23.42 23.42

KIR (MMBtu/hr) 1,595. 9 1,551.9 1,649.7

Lb/hr 3.746-02 3.63E-02 3.40£-02

TPY 5.61E-03 5.45E-03 5.09€-03
Polycyclic Organic Matter (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 0.278 0.278 0.278

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

Lb/hr 4. L4E-D4 4.31E-04 4.03E-04

TPY 6.65E-05 6.47E-05 6.05E-05
Formaldehyde (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtus/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, (b/10E+12 Btu (1) 405 405 405

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

Lb/hr 6. 46E-01 6.29E-01 5.87e-01

TPY 9.69E-02 9.43E-02 B.8B1E-02

Source: (1) EPA, 1990




Table A-23,

Base Load
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Maximun Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration facility-
Westinghouse 501F, Conventional Combustor, Distillate 0Qil,

* Not Available *

* Not Available *

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel 0il Fuel 0Oil - Fuel Oil Fuel 0il
27 °F &4 °F 72 °F 79 °F 97 °F
A B c D E F G

Hours of Operation 300 300 300
Antimony (lb/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/J (1) . . 9.4

HIR (MMBtu/hr) 1,595.9 1,551.9 1,449.7

Lb/hr 3.49E-0G2 3.39E-02 3. 1TE 02

TPY 5.23E-03 5.09e-03 4.75E-03
Barium (lb/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/1DE+12 Btu

Besis, pg/d (1) 8.4 - 8.4

HIR (MMBtu/hr) 1,595.9 1,551.9 1,469.7

ibshr 3.12e-02 3.03e-02 2.83e-02

TPY 4 .67E-03 4 .54E-03 4.25E-03
Cobalt (lb/hr)= Basis (pg/J) x 2.324 x Heat lnput Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pa/d (1) 3.9 1.9 3.9

HIR (HHBtulhr) 71,595.9 1,551.9 1,449.7

Lb/he 1.45E-02 1.41E-02 1.31E-02

TPY 2.17E-03 2.11€-03 1.97E-03
Zinc (lb/hr)= Basis (pg/J} x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/J (1) 294 29 294

HIR (MMBtu/hr) 1,595.¢9 1,551.9 1,449.7

Lb/hr 1.09E+00 1.DGE+00 9.91E-01

TPY 1.64E-01 1.59€-01 1.49E-01
Chlorine (lb/hr)= Basis {ppm) x Fuel oil (lb/hr) + 1,000,000 (adj. for ppm)

Basis, ppm 0.5 0.5 0.5

Fuel Ol (lb/hr) 86,497.6 84,1125 78,575.8

Lb/hr 4.326-02 4 _21E-02 3.93E-02

Y 6.49€-03 6.31E-03 5.89€-03

Note: Multiply by 2.324 to convert picogram/Joule {(pg/J) to Lb/10E+12 Btu.
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Mass Flow (lb/hr)
Temperature (°F)
Molecular Weight
Volume Flow (acfm)

Mass Flow (lb/hr)
Temperature (°F)
Molecular Weight
Volume Flow (scfm)

HRSG Stack Data

Stack Height (ft)
Diameter (ft)

Volume Flow (acfm) from HRSG= [Volume
Volume Flow (acfm) from CT
CT Temperature (°F)
HRSG Temperature (°F)
Volune Flow (acfm) from HRSG
Velocity (ft/sec)= Volume flow (acfm)

Volume Flow (acfm) from HRSG

Diameter (ft)

Velocity (ft/sec)

Volume Flow (acfm)= [{Mass Flow (lb/hr) x 1,545 x

3,702,540
1,063
28.49

2,407,465

Volume Flow (scfm)= [(Mass Flow (lb/hr) x 1,545 x

3,702,540

68
28.49
834,630

180
18.0

2,407,465
1,063

205
1,051,191

1,051,191
18.0

68.8

8/26/92
Table A-24. Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
Westinghouse S01F, Dry Low NOx Combustor, Natural Gas, Base Load
bata Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A € b E G G
General
Power (kW) 169,210.0 147,950.0 143,450.0 139,500.0 129,370.0
Heat Rate (Btu/kwh) 9,490.0 9,900.0 10,000.0 10,100.0 10,360.0
CT Exhaust Flow
Mass Flow (ilb/hr) 3,702,540 3,431,310 3,349,010 3,311,770 3,180,510
Temperature (of) 1,063 1,086 1,092 1,098 1,11
Moisture (X Vol.) 7.26 8.45 8.82 9.32 9.56
Oxygen (X Vol.) 13.08 12,97 12.91 12.82 12.84
Molecular Weight 28.49 28.36 28.32 28.26 28.23
Heat Input (MMBtu/hr)= Power (kW) x Heat Rate (Btu/kwh) + 1,000,000 Btu/MMBtu
Power (kW) 169,210.0 147,950.0 143,450.0 139,500.0 129,370,0
Heat Rate (Btu/kwh) 9,490.0 9,900.0 10,000.0 10,100.0 10,360.0
Heat Input (MMBtu/hr) . 1,605.8 1,464.7 1,434.5 1,409.0 1,340.3
Natural Gas Consumption (lb/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHY (Btu/lb)
(ef/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/cf)
Heat Input (MMBtu/hr) 1,605.8 1,464.7 1,434.5 1,409.0 1,340.3
Heat Content,LHV (8tu/lb) 20,900 20,900 20,900 20,900 20,900
Natural Gas (lb/hr) 76,832.7 70,081.6 68,636.4 67,6139 64 ,127.9
Heat Content,LHV (Btu/cf) 950 950 950 950 950
Natural Gas (cf/hr) 1,690,319 1,541,795 1,510,000 1,483,105 1,410,814

(Temp. (°F)+ 460°F)] + [Molecular weight x 2116.8) + &0 min/hr

3,431,310
1,086

28.36
2,275,544

(68°F + 460°F)) +

3,431,310
68

28.36
777,159

180
18.0

2,275,564
1,086

205
978,808

978,808

18.0
64.1

3,369,010
1,092
28.32

2,246,146

[Molecular weight

3,369,010
68

28.32
764,153

180
18.0

2,246,146
1,092

205
962,427

from HRSG + [((diameter)?+ &) x 3.14159) + 60

962,427
18.0
63.0

3,341,770
1,098
28.26

2,221,160

x 2116.8) + 60 min/hr

3,311,770
68

28.26
752,742

180
18.0

flow (acfm) x (HRSG temp.(°F)+ 460°F)] + [CT temp.(°F)+ 460°F]

2,221,160
1,098

205
948,056

sec/min
948,056

18.0
62.1

3,180,510
1,111
28.23

2,152,966

3,180,510
68

28.23
723,594

180
18.0

2,152,966
1,111

205
911,345

911,345
18.0
59.7

Note: Universal gas constant= 1,545 ft-lb(force}/°R; atmospheric pressure= 2,116.8 Lb{force)/ft?

Source: Westinghouse, 1992.



Table A-25. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-

Westinghouse 501F, Dry Low NOx Combustor, Natural Gas,

Base Load

WS01FTR2
8/26/92

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A B c D E F G
Hours of Operation 8460 8460 8460 8450 8460
Particulate {lb/hr)= Emission rate (lb/hr) from manufacturer
Basis, lb/hr (manufactur.) (1) 6.60 6.10 6.00 5.90 5.70
Lb/hr 6.60 6.10 §.00 5.90 5.70
TPY 27.92 25.80 25.38 24,96 24.11
sulfur Dioxide (tb/hr)= Natural gas (cf/hr) x sulfur content(gr/100 cf} x 1 Lb/7000 gr x (lb S02/lb $) + 100
Natural Gas (cf/hr) 1,650,319 1,541,795 1,510,000 1,483,105 1,410,814
Basis, gr/100 c¥f 1.0 1.0 1.0 1.0 .
b S02/lb S (64/32) 2.0 2.0 2.0 2.0 2.0
Lb/hr 4.83 4.41 4.3 4. 24 4.03
TPY 20.43 18.63 18.25 17.92 17.05

Nitrogen Oxides (lb/hr)= NOx{ppm) x {[20.9 x (1 - Moisture(X)/100)] - Oxygen(X)} x 2116.8 x Volume flow (acfm) x
46 (mole. wgt NOx) x 60 minshr + [1545 x (CT temp.(°F) + 4&0°F) x 5.9 x 1,000,000 (adj. for ppm)l.

Basis, ppm* (1) 25.5 25.5
Moisture (X) 7.26 8.45
Oxygen (%) 13.08 12.97
Volume Flow (acfm) 2,407,465 2,275,544
Temperature (°F) 1063 1086
Lb/hr 162.8 148.3
TPY 688.77 627.23

25.4

8.82
12.91
2,246,146
1092
144.8
612.58

25.5

2.32
12.82
2,221,160
1098
142.9
604,38

Carbon Monoxide (lb/hr)= CO({ppm) x [1 - Moisture{%)/100] x 2116.8 lb/ft2 x Volume flow (acfm) x
28 (mole. wgt CO) x &0 min/hr + [1545 x (CT temp.(°F) + 440°F) x 1,000,000 (adj. for ppm)]

Basis, ppm+ (1) 10.3 10.4
Moisture (X) 7.26 8.45
volume Flow (acfm) 2,407,465 2,275,544
Temperature (°F) 1063 1084
lb/hr 34.8 32.3
TPY 147,02 136.45

10.3
8.82
2,246,146
1092

31.3
132.34

vOCs (lb/hr)= VvOC(ppm) x [1 - Moisture(X)/100] x 2116.8 Lb/ft2 x Volume flow (acfm) x
16 (mole. wgt as methane) x 60 min/hr + [1545 x (CT temp.(°F) + 460°F) x 1,000,000 (adj. for ppm}]

Basis, ppm+ (1) 4.2 4.0
Moisture (X) 7.26 8.45
Volume Flow (acfm) 2,407,465 2,275,544
Temperature (°F) 1063 10856
Lbshr 8.19 7.09
TPY 34.26 29.99

Lead (lb/hr)= Negligible

Basis, Lb/10E+12 Btu NA NA
HIR (MMBtu/hr) NA NA
Lb/hr NA NA
TPY NA NA

4.1
8.82
2,246,146
1092

7.12
30.10

NA
NA
NA
NA

10.4
9.32
2,221,160
1098

30.9
130.91

4.1
9.32
2,221,160
1098

6.97
29.49

NA
NA
NA
RA

25.5
9.56
12.84
2,152,966
11N
135.8
574.33

10.2
9.56
2,152,966
1111

29.1
123.09

4.3
9.56
2,152,966
1111

7.01
29.65

NA
NA
NA
NA

* corrected to 15X 02 dry conditions
+ corrected to dry conditions

Source: Westinghouse, 1992.
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Table A-26. Maximum Emissions of Other Regulated Pollutants for DESTEC Central Flerida Cogeneration Facility
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, Base Load
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Katural Gas Natural Gas
27 °F &4 °F 72 °F 79 °F o7 °F
A 1] c D E F G

Hours of Operation 8460 8460 B460 8460 8460
Arsenic (lb/hr)= Negligible

Basis, Ib/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

\b/hr NA NA NA HA NA

TPY NA NA NA NA NA
Beryliium (lb/hr)= Negligible

Basis, Lb/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

ib/hr NA NA NA NA NA

TPY NA NA NA NA NA
Mercury (lb/hr)= Negligible

Basis, Lb/Y10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

lb/hr NA NA NA NA NA

TPY NA NA NA NA NA
Fluoride (lb/hr)= Negligible

Basis, lb/10E+12 Btu (1) NA NA NA KA NA

HIR (MMBtu/hr) NA NA NA NHA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA MA
Sulfuric Acid Mist (lb/hr) = Fraction of S02 Emission Rate x S02 Emission Rete x lb H2S04/1b S02

Fraction S02 (%) B 8 8 B

$02 ¢(lb/hr) 4.83 4.41 4.3 4.24 4.03

Ib H2504/lb SO2 (98/64) 1.53 1.53 1.53 1.53 1.53

Lb/hr 6.23E-01 5.68E-01 5.56E-01 5.46E-01 5.20E-01
- TPY 2.63E+00 2.40E+00 2.35E+00 2.31E+00 2.20E+00

Source: (1) EPA, 1990
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Table A-27. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, Base Load
Pol lutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Matural Gas Natural Gas
27 °F &4 °F 2 °F 79 °F 97 °F
A B c D E F G
Hours of Operation 8460 8460 84560 8460 8460
Manganese (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA NA NA KA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Nickel (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
lb/hr NA NA KA NA NA
Y NA NA, NA NA KA
Cadmium (lb/hr)= Negligible
Bagis, Lb/10E+12 Btu (1) “ NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA HA NA KA NA
Chromium (lb/hr)= Negligible
Basis, 1b/10E+12 8tu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Copper (lb/hr)= Negligible
Basis, Lbf10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
vanadium (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
tb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Selenium (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA KA NA NA
HIR (MMBtu/hr) HA NA NA NA NA
lb/hr NA KA RA NA NA
TPY NA RA NA NA NA
Polycyclic Orgenic Matter (lb/hr)= Basis (lb/10E+12 Btu} x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu
Basis, 1b/10E+12 Btu (1) 1.113 1.113 1.113 1.113 1.113
HIR (MMBtu/hr) 1,605.8 1,464.7 1,434.5 1,409.0 1,340.3
Lb/hr 1.79e-03 1.63E-03 1.60E-03 1.57e-03 1.49E-03
TPY 7.56E-03 6.90E-03 6.75E-03 6.63E-03 6.31E-03
Formaldehyde (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (HMBtu/hr) + 1,000, 000 MMBtu/10E+12 Btu
Basis, lb/10E+12 Btu (1) 88.12 88.12 12 88.12 88.12
HIR (HHBtu/hr) 1,605.8 1,664.7 1, 434 5 1,409.0 1,340.3
Lb/hr 1.42€-01 1.29€-01 1.26€-01 1.24E-01 1.18€-01
TPY 5.99€-01 5.46E-01 5.35€e-01 5.25E-01 5.00E-01

Source: (1) EPA, 1990
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Table A-28. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, Base Load

Pollutant Gas Turbine Gas Turbine Gas Turbine Gas Turhine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A B C D E F G
Hours of Operation 8460 B450 8460
Antimony (lb/hr)= Negligible
Basis, pg/Jd NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA KA NA NA NA
Barium (lb/hr)= Negligible
Basis, pa/J NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Cobalt (lb/hr)= Negligible
Basis, pg/d NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA HA KA NA NA
Zinc (lb/hr)= Negligible
Basis, pg/J NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
tb/hr NA NA NA NA NA
TPY NA KA NA NA NA
chlorine (lb/hr)= Megligible
Basis, ppm NA NA NA NA NA
Natural gas (cf) NA NA NA HA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA HA NA
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Table A-19A, Design Information and Stack Parameters for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate 0il, 70 Percent Load
* Not Available * * Not Available *
Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel Oil Fuel 0il Fuel Oil
27 °F &4 °F 72 °F 79 °F 97 °F
A - B < D E F G
General
Power (kW) 133,020.0 113,400.0 102,810.0
Heat Rate {Btu/kwh) 9,770.0 10,310.0 10,680.0
CT Exhaust Flow
Mass Flow (lb/hr) 2,934,960 2,757,580 2,662,180
Temperature (of) 1,130 1,130 1,130
Moisture (¥ Vol.) 10.43 11.58 12.09
Oxygen (% Vol.) 12.08 12.17 12.26
Molecular MWeight 28.34 23.19 28.12
Heat input (MMBtu/hr)= Power (kW) x Heat Rate (Btu/kwh) + 1,000,000 Btu/MMBtu
Power (kW) 133,020.0 113,400.0 102,810.0
Heat Rate (Btu/kwh) 9,770.0 10,310.0 10,680.0
Heat Input (MMBtu/hr) 1,299.6 1,169.2 1,098.0
Fuel 0il Consumption (lb/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/lb)
Heat Input (MMBtu/hr) 1,299.6 1,169.2 1,098.0
Heat Content,LHV (Btu/lb) 18,450 18,450 18,450
Fuel 0il ¢(lb/hr} 70,439.3 63,368.8 59,512.8
volume Flow (acfm)= [(Mass Flow (lb/hr) x 1,545 x (Temp. (°F)+ 460°F)] + [Molecular weight x 2116.8] + &0 min/hr
Mass Flow (lb/hr) 2,934,960 2,757,580 2,662,180
Temperature (°F) 1,130 1,130 1,130
Moleculsr Weight 28.34 28.19 28,12
Volume Flow (acfm) 2,003,120 1,892,217 1,831,107
Volume Flow (scfm)= [(Mass Flow (lb/hr) x 1,545 x (&8°F + 460°F)] + [Molecular weight x 2116.8]1 <+ 60 min/hr
Mass Flow (lb/hr) 2,934,960 2,757,580 2,662,180
Temperature (°F) 68 &8 68
Molecular Weight 28.34 28.19 28.12
Volume Flow (scfm) 665,187 628,359 608, 066
HRSG Stack Data
Stack Height (ft) 180 180 180
Diameter (ft) 18.0 18.0 18.0
Voltme Flow (acfm) from HRSG= [Volume flow (acfm) x (HRSG temp.(°F)+ 460°F)) + [CT temp.(°F)+ 460°F)
Volume Flow {acfm) from CT 2,003,120 1,892,217 1,831,107
CT Temperature (°F) 1,130 1,130 1,130
HRSG Temperature (°F) 200 200 200
Volume Flow (acfm) from HRSG 831,484 : 785,449 760,082
velocity (ft/sec)= Volume flow (acfm) from HRSG + [((diameter)?+ 4} x 3.141591 + 60 sec/min
Volume Flow (acfm) from HRSG 831,484 785,449 760,082
Diameter (ft) i8.0 18.0 18.0
Velocity (ft/sec) 54.5 51.4 49.8

Note: Universal gas constant= 1,545 ft-lb{force)/*R; atmospheric pressure= 2,116.8 lb(force)/ft?

Source: Westinghouse, 1992.
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Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-

Westinghouse 501F, Conventional Combustor, Distillate 0il, 70 Percent Load
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* Not Available *

*Not Available *

Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel 0il Fuel 0il Fuel 0il fuel 0il
27 °F &4 °F 72 °F 79 °F 9T °F
A B [~ [+ B E F G
Hours of Operation 300 300 300
Particulate (lb/hr)= Emission rate (lb/hr) from manufacturer
Basis, ib/hr (manufactur.) (1) 32.6 30.0 28.5
Lb/hr 32.6 30.0 28.5
TPY 4.9 4.5 4.3
sulfur Dioxide ¢(lb/hr)= Fuel oil (ib/hr) x sulfur content{fraction) x (lb $02/lb 8) x fraction emitted as $02
Fuel 0itl (lbshr) 70,439.3 63,368.8 59.512.8
Sulfur content (X) 0.05 0.05 0.05
Ilb $02/lb § (64/32) 2.0 2.0 2.0
S02 Fraction emitted 1.00 1.00 1.00
Lb/hr 72.69 65.465 61.77
TPY 10.9 9.8 9.3

Nitrogen Oxides (lb/hr)= NOx(ppm) x {[20.9 x (1 - Moisture(X)/100)] - Oxygen(X%)} x 2116.8 x Volume flow (acfm) x
46 (mole. wgt NOx) x 60 min/hr + [1545 x (CT temp.(°F) + 460°F) x 5.9 x 1,000,000 (adj. for ppm)]

Basis, ppm* (1) 42.5
Moisture (X) 10.43
Oxygen (X) 12.08
Volume Flow (acfm) 2,003,120
Temperature (°F) 1130
{b/hr 227.9
TPY 34.2

42,5
11.58
12.17

1,892,217

1130
204.5

30.7

Carbon Monoxide (lb/hr)= CO(ppm} x [1 - Moisture(X)/1001 x 2116.8 Lb/ft2 x Volume flow (acfm) x
28 (mole. wgt COY x &0 min/hr + [1545 x (CT temp.(°F) + 450°F) x 1,000,000 (adj. for ppm)]

Basis, ppm+ (1) 51.5
Moisture (X) 10.43
Volume Flow (acfm) 2,003,120
Temperature (°F) 1130
Lb/br 133.8
PY 20.1

51.5
11.58
1,892,217
1130
124.7
18.7

VvOCs (lb/hr)= VOC(ppm} x [1 - Meisture(X%)/100] x 2116.8 tb/ft2 x Volume flow (acfm) x
16 (mole. wgt as methane) x 60 mins/hr = (1545 x (CT temp.(°F) + 460°F) x 1,000,000 (adj. for ppm))

Basis, ppm+ (1) 10.0
Moisture (X) 10.43
Volume Flow (acfm) 2,003,120
Temperature (°F) 1130
Lb/hr 14.84
THY 2.2

10.1
11.58
1,892,217
1130
13.98

2.1

Lead (lb/hr)= Lead (lb/10E+12 Btu) x Heat I[nput Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (2} 8.9
HIR (MMBtu/hr) 1,299.6
Lb/hr 1.16E-02
TPY 1.73E-03

8.9

1,169.2
1.04E-02
1.56E-03

42.7
12,09
12.26

1,831,107

1130
192.7
28.9

51.5
12.09
1,831,107
1130
120.0
18.0

* corrected to 15% 02 dry conditions
+ corrected to dry conditions

Source: (1)} Westinghouse, 1992; (2) EPA, 1990
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Table A-21A. Maximum Emissions of Other Regulated Pollutants for DESTEC Central Florida Cogeneration Facility
Westinghouse 501F, Conventional Combustor, Distillate 0il, 70 Percent Load
* Not Available ¥ * Not Available *
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel oil Fuel 0it Fuel 0il Fuel Oil
27 °F 64 °F 72 °F 79 °F 97 °F
A B c D E F G

Hours of Operation 300 ‘ 300 300
Argsenic (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 4.2 4.2 4.2

KIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

Lb/hr 5.46E-03 4.91€-03 4.61E-03

TPY B.19E-04 7.37E-04 6.92E-04
Beryllium (lb/hr)= Basis (Lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, lb/10E+12 Btu (1) 2.5 2.5 2.5

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

Lb/hr 3.25E-03 2.92€-03 2.75E-03

TPY 4. 87E-04 4.38E-04 4. 12E-04
Mercury (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) : 3 3 k]

HIR (MMBtu/hr} 1,299.6 1,169.2 1,098.0

lb/hr 3.906-03 3.51E-03 3.29e-03

TPY S.B5E-04 5.26E-04 4 .94E-04
Fluoride (lb/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtushr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/J (2) 14 14 14

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

lb/hr 4.23E-02 3.80E-02 3.57E-02

TPY 6.34E-03 5.71E-03 5.36E-03
sulfuric Acid Mist (lb/hr) = Fraction of $02 Emission Rate x S0Z2 Emission Rate x lb H2S504/lb S02

Fraction S02 (X) 8 8 8

s02 (ib/hr) 72.7 65.7 61.8

Ib H2S04/ b SO2 (98/64) 1.53 1.53 1.53

Lb/hr : 8.90E+00 8.04E+00 7.57E+00

TPY 1.34E+00 1.21E+00 1.14E+00

Note: Multiply by 2.324 to convert picogrem/Joule (pyg/J} to lb/10E+12 Btu.
Sources: (1) EPA, 1990; (2) EPA, 1980
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Table A-22A. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Racitity-
Westinghouse 501F, Conventional Combustor, Distillate Dil, 70 Percent Load
* Not Available * * Not Available *
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel 0il Fuel 0il Fuel Oil Fuel 0il Fuel 0Qfl
27 °F 64 °F T2 °F ™ °F . 97 °F
A B C D E F G

Hours of Operation 300 300 . 300
Manganese (lb/hr)= Basis (lb/10E+12 Btu)} x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 14 14 14

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

Lb/hr 1.82€-02 1.64E-02 1.54E-02

TPY 2.73E-03 2.46E-03 2.31E-03
Nickel (lb/hr)= Basis (Lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, lb/10E+12 Btu (1) 170 170 170

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

lb/hr 2.21E-01 1.99E-01 1.87e-01

TPY 3.31E-02 2.98E-02 Z.BOE-OQ
Cadmium (ib/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtus/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) . 10.5 10.5 10.5

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

lb/hr 1.36E-02 1.23E-02 1.15€e-02

TPY 2.05e-03 1.84E-03 1.73e-03
Chromium (lb/hr)= Basis (lb/10E+12 Btu) x Heat lnput Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

8asis, Lb/10E+12 Btu (1) 47.5 47.5 47.5

HIR {MMBtu/hr) 1,299.6 1,169.2 1,098.0

Lb/hr 6.17€-02 5.556-02 5.22E-02

TPY 9.26E-03 8.33E-03 7.82E-03
Copper (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, lb/10E+12 Btu (1) 280 280 . 280

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

lb/hr 3.64E-1 3.27E-01 ; 3.07e-01

TPY 5.46E-02 4.91E-02 4 _61E-02
Vanadium (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 69.5 69.5 69.5

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

ib/hr 9.03€-02 8.13€-02 7.63e-02

TPY 1.35€-02 1.22€-02 1.14E-02
Selenium (lb/hr)= Basis (lb/10E+12 Btu) X Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 23.42 23.42 23.42

HIR (MMBtu/br) 1,299.6 1,169.2 1,098.0

Lb/hr 3.04E-02 2.74E-02 2.57€-02

TPY 4.57E-03 4.11E-03 3.86E-03
Polycyclic Organic Matter (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtushr) + 1,000,000 MMBtus10E+12 Bty

Basis, Lb/10E+12 Btu (1) D0.278 0.278 0.278

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

Lb/hr 3.61E-04 3.25E-04 3.05E-04

TPY 5.42E-05 4 _8BE-05 ’ 4 58E-05
Formaldehyde (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, (b/10E+12 Btu (1) 405 405 405

HIR (HHBtulhr) : 1,299.6 1,169.2 1,098.0

lb/hr 5.26€-01 &.T4E-01 4.45E-01

TPY 7.90€-02 7.10E-02 6.67E-D2

Source: (1) EPA, 1990
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Table A-23A. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Conventional Combustor, Distillate 0il, 70 Percent Load

* Not Available * * Not Available *
Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Fuel Oil Fuel Oil Fuel 0il Fuel 0il Fuel 0il
27 °F 64 °F 72 °F 79 °F 97 °F
A B [ D E F G

Hours of Operation 300 300 300
Antimony (lb/hr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (1) 9.4 9.4

HIR (HHBtulhr) 1,299.6 1, 169 2 1,098.0

ib/hr 2.84E-02 2.55€-02 2.40E-02

TPY 4.26E-03 3.83e-03 3.60E-03
Barium (lb/hr)= Basis (pg/J) x 2.324 x Heat lnput Rate (MMBtu/hr} + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d4 (1) 8.4 8.4

HIR (MMBtu/hr) 1,299 6 1,169.2 1,098.0

Lb/hr 2.54E-02 2.28E-02 2.14E-02

TPY 3.81E-03 3.42€-03 3.22E-03
Cobalt (lb/hr)= Basis (pg/J) x 2.324 x Keat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/J (1) 3.9 3.9 3.9

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

Lbshr 1.18E-02 1.06E-02 9.95€-03

TPY 1.77-03 1.59€-03 1.49€-03
Zinc (lbshr)= Basis (pg/J) x 2.324 x Heat Input Rate (MMBtushr) + 1,000,000 MMBtu/10E+12 Btu

Basis, pg/d (1) 294 294 294

HIR (MMBtu/hr) 1,299.6 1,169.2 1,098.0

ib/hr 8.88€-01 7.99€-01 7.50€-01

TPY 1.33e-01 1.20€E-01 1.13E-01
Chlorine (ib/hr)= Basis (ppm) x Fuel oil (lb/hr) + 1,000,000 (adj. for ppm)

Basis, ppm 0.5 0.5 0.5

Fuel Oil (lb/hr) 70,439.3 63,368.8 59,512.8

Lb/hr 3.52E-02 3.17E-02 . 2.98E-02

TPY 5.2BE-03 4.75E-03 4.46E-03

Note: Multiply by 2.324 to convert picogram/Joule (pg/J) to Lb/10E+12 Btu.
Source: (1) EPA, 1979



Table A-24A.
Westinghouse 501F, Dry Low NOX Combustor, Natural Gas, 70 Percent Load

Design Information and Stack Parameters for DESTEC Central Florida Cogeneration FaC|L1ty-

WS01FTR2
8/26/92

Data Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 72 °F 97 °F
A B T D E F 3
General
Poswer (kW) 118,330.0 103,390.0 100,210.0 97,490.0 90,340.0
Heat Rate (Btu/kwh) 10,4%90.0 11,020.0 11,150.0 11,270.0 11,600.0
CT Exhaust Flow
Mass Flow (lb/hr) 2,754,000 2,678,720 2,647,790 2,619,850 2,554,960
Temperature {oF) 1,130 1,130 1,130 1,130 1,130
Moisture (X Vol.) 7.30 8.32 8.68 9.12 9.29
Oxygen (X Vol.)} 13.04 13.10 13.08 13.04 13.15
Molecular Weight 28.49 28.36 28.33 28.27 28.25
Heat Input (MMBtu/hr)= Power (kW) x Heat Rate (Btu/kwh) + 1,000,000 Btu/MMBtu
Power (kW) 118,330.0 103,390.0 100,210.0 97,490,0 90,340.0
Heat Rate (Btu/kwh) 10,490.0 11,020.0 11,150.0 11,270.0 11,600.0
Heat Input (MMBtu/hr) L 1,213 1,139.4 1,117.3 1,098.7 1,047.9
Katural Gas Consumption (lb/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/Llb)
(cf/hr)= Heat Input (MMBtu/hr) x 1 000 000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/c¥f)
Heat Input (MMBtu/hr} 1,241.3 1,139.4 1,117.3 1,098.7 1,047.9
Heat Content,LHV (Btu/lb) 20,900 20,900 20,900 20,900 20,900
Natural Gas (lb/hr) 59,391.5 54,514.7 53,461.3 52,570.0 50,140.9
Heat Content, LWV (Btu/cf) 950 950 950 950 950
Natural Gas (cf/hr) 1,306,612 1,199,324 1,176,149 1,156,539 1,103,099
Volume Flow (acfm)= [(Mass Flow (lb/hr) x 1,545 x (Temp. (°F)+ 4&0°F)] + [Molecular weight x 2116.8] + 60 min/hr
Mass Flow (lb/hr) 2,754,000 2,678,720 2,647,790 2,619,850 2,554,960
Temperature (°F) 1,130 1,130 1,130 1,130 1,130
Molecular Ueight 28.49 28.36 28.33 28.27 28.25
Volume Flow (acfm) 1,869,744 1,826,635 1,807,837 1,792,201 1,749,383
Volume Flow (scfm)= [(Mass Flow (lb/hr) x 1,545 x (68°F + 460°F)] + [Molecular weight x 2116.8] + &0 min/hr
Mass Flow (lb/hr) 2,754,000 2,678,720 2,647,790 2,619,850 2,554,960

Temperature (°F) 68 &8 68 68 68

Molecular Weight 28.49 28.36 28.33 28.27 28.25
Volume Flow (scfm) 620,896 606,581 600,338 595,146 580,927
HRSG Stack Data
Stack Height (ft) 180 180 180 180 180
Diameter (ft) 18.0 18.0 18.0 18.0 18.0
volume Flow (acfm) from HRSG= [Volume flow (acfm) x (HRSG temp.(°F)+ 460°F)] + [CT temp.(°F)+ 460°F)
Volume Flow (acfm) from CT 1,869,744 1,825,635 1,807,837 1,792,201 1,749,383
CT Temperature (°F) 1,130 1,130 1,130 1,130 1,130

HRSG Temperature (°F) 200 200 200 200 200

Yolume Flow (acfm) from HRSG 776,120 758,226 750,423 743,932 726,159
Velocity (ft/sec)= Volume flow (acfm) from HRSG + [((diameter)?+ 4) x 3.141591 + 60 sec/min

Volume Flow (acfm) from HRSG 776,120 758,226 750,423 743,932 726,159

Diameter (ft) 18.0 18.0 18.0 18.0 18.0

Velocity (ft/sec) 50.8 49.7 49.1 48,7 47.6

Note: Universal gas constant= 1,545 ft-lb(force)/°R; atmospheric pressure= 2,116.8 Lb(force)/ft?

Source: Westinghouse, 1992.




Table A-25A. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, .

70 Percent Load

W501FTR2
8726792

ﬁollutant

Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Matural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79- °F 97 °F
A B ™ D E F G
Hours of Operation 8460 B460 8460 8460 8460
Particutate (lb/hr)= Emission rate (lb/hr) from manufacturer
Basis, lb/hr (manufactur.) (1) 4.90 4.80 4.70 4.70 4.60
Lb/hr 4.90 4,80 4.70 4.70 4,60
TPY 20.73 20.30 19.88 19.88 19.46
Sulfur Dioxide (ib/hr)= Natural gas (cf/hr) x sulfur content(gr/100 ¢f) x 1 Lb/7000 gr x (lb S02/lb §) + 100
Natural Gas (cf/hr) 1,306,612 1,199,324 1,176,149 1,156,539 1,103,099
Basis, gr/100 cf 1.0 1.0 1.0 1.0 .
lb 502/1b § (64/32) 2.0 2.0 2.0 2.0 2.0
Lbshr 3.73 3.43 3.36 3.30 3.15
TPY . 15.79 16.49 14.21 13.98 13.33

Nitrogen Oxides (lb/hr)= NOx(ppm) x ([20.9 x (1 - Moisture(X)/100)] - Oxygen(%)} x 2116.8 x volume flow (acfm) x
46 (mole. wat NOX) x 60 minshr + [1545 x (CT temp.(°F) + 460°F) x 5.9 x 1,000,000 (adj. for ppm)]

Basis, ppm* (1) 25.4 25.4
Moisture (X) 7.3 8.32
Oxygen (%) 13.04 13.1
Volume Flow (acfm) 1,869,744 1,826,635
Temperature (°F) 1130 1130
tb/hr 121.3 113.4
TPY 512.94 479.50

25.4
3.68
13.08
1,807,837
1130
111.2
470.24

25.4
9.12
13.04
1,792,201
1130
109.3
462.14

Carbon Monoxide (lbs/hr)= CO(ppm) x [1 - Moisture(%)/100] x 2116.8 Lb/ft2 x Volume flow (acfm) x
8 (mole. wgt CO} x 60 min/hr + [1543 x (CT temp.(°F) + 460°F) x 1,000,000 (adj. for ppm)]

Basis, ppm+ (1) 10.4 10.3
Moisture (X) 7.3 B8.32
Volume Flow (acfm) 1,869,744 1,826,635
Temperature (°F) 1130 1130
Lb/hr 26.1 25.0
TPY 110.38 105.63

10.4
8.68
1,807,837
1130
26.9
105.44

voCs (ilb/hr)= VOC(ppm) x [1 - Moisture(%)/100] x 2116.8 lb/ft2 x Volume flow (acfm) x
16 (mole. wgt as methane) x 60 min/hr + [1545 x (CT temp.(°F) + 450°F) x 1,000,000 (adj. for ppm))

Basis, ppm+ (1) 4.2 4.3
Moisture (X) 7.3 8.32
volume Flow (acfm) 1,869,744 1,826,635
Temperature (°F) 1130 1130
Lb/hr 6.02 5.96
TPY 25.47 25.20

Lead (ib/hr)= Negligible

Basis, Ib/10E+12 Btu NA NA
HIR (MMBtu/hr) NA NA
lb/hr NA NA
TPY NA NA

4.4
8.68
1,807,837
1130

6.01
25.42

NA
NA
NA
NA

10.2
9.12
1,792,201
1130

24.1
101.73

4.5

9.12
1,792,201
1130

6.06
25,65

NA
NA
NA
NA

25.4
9.29
13.15
1,749,383
1130
104.0
440.07

10.4
9.29
1,749,383
1130

23.9
101.06

3.8

9.29
1,749,383
1130
4.99
21.10

NA
NA
NA
NA

* corrected to 15% 02 dry conditions
+ corrected to dry conditions

Source: Westinghouse, 1992.
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Table A-26A. Maximum Emissions of Other Regulated Pollutants for DESTEC Central Florida Cogeneration Facility
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 70 Percent Load
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A B C D E VF G

Hours of Operation 8460 8460 8460 8460 8460
Arsenic (lb/hr)= Negligible

Basis, Lb/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA KA NA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA NA
Beryllium (lb/hr)= Negligible

Basis, lb/10E+12 Btu (1) NA NA KA NA NA

HIR (MMBtu/hr) NA NA NA NA HA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA HA
Mercury (lb/hr)= Negligible

Basis, Lb/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA HA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA NA
Fluoride (lb/hr)= Negligible

Basis, Lb/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

lbshr NA NA NA NA KA

Y NA NA NA NA NA
Sulfuric Acid Mist (lb/hr) = Fraction of $02 Emission Rate x 502 Emission Rate x lb H2504/lb SO2

Fraction S02 (%) 8 8 8 8

$02 (lb/hr) 3.73 3.43 3.3 3.30 3.15

Lb H2S04/lb S02 (9B/64) 1.53 1.53 1.53 1.53 1.53

Lb/hr 4.81E-01 4.42E-01 4.33e-01 4.26E-01 4.06E-01

TPY 2.04E+00 1.87E+00 1.83E+00 1.80E+00 1.72e+00

Source: (1) EPA, 1990
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Table A-27A. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustor, Natural Gas, 70 Percent Load
Pollutant Units Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Matural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A B C ] E F G
Hours of Operation 8460 8460 8460 8460 8460
Manganese (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Nickel (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
lb/hr NA NA NA NA NA,
TPY NA NA NA NA NA
Cadmium (lb/hr)= Negligible
Basis, (b/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Chromium (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
lb/hr NA NA NA NA NA
PY NA NA NA NA NA
Copper (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA MNA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Vanadiun (lLb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
tb/hr MA NA NA NA NA
TPY NA NA NA NA NA
Selenium (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtushr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Palycyclic Organic Matter (lb/hr)= Basis (lb/10E+12 Btu) x Heat lnput Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu
Basis, Lb/10E+12 Btu (1) 1.113 1.113 1.113 1.113 1.113
HIR (MMBtu/hr) 1,241.3 1,139.4 1,117.3 1,098.7 1,047.9
Lb/hr 1.38E-03 1.27E-03 1.24E-03 1.22€-03 1.17e-03
TPY 5.84E-03 5.36E-03 5.25E-03% 5.17E-03 4 .93E-03
Formaldehyde (ib/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MHBtu/hr) <+ 1,000,000 MMBtu/10E+12 Btu
Basis, Llb/10E+12 Btu (1) 88.12 a8.12 88 12 88.12 88.12
HIR (MMBtu/hr) 1,261.3 1,139.4 1,117.3 1,098.7 1,047.9
tb/hr 1.09E-OT 1.005-01 9.85E-02 9.68E—02 9.23E-02
TPY 4.636-01 4 . 25E-01 4.16E-01 4.10E-01 3.91E-01

Source: (1) EPA, 1990
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Table A-28A. Maximum Emissions for Additional Non-Regulated Pollutant for DESTEC Central Florida Cogeneration Facility-
Westinghouse 501F, Dry Low NOx Combustoer, Natural Gas, 70 Percent Load

Pol lutant Gas Turbine Gas Turbine Gas Turbine Gas Turbine Gas Turbine
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F ° 97 °F
A B c D E F G

Hours of Operation 8460 8460 8460
Antimony (lb/hr)= Negligible

Basis, pg/d NA HA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA NA
Barium (lb/hr)= Negligible

Basis, pa/J NA NA NA NA NA

HIR (MMBtu/hr) KA NA NA NA NA

lb/hr NA NA NA NA NA

TPY NA NA NA NA NA
Cobalt {lb/hr)= Negligible

Basis, pg/d NA NA NA NA A

HIR (MMBtu/hr) NA NA NA NA NA

lb/hr NA NA NA NA NA

TPY NA NA NA NA RA
Zinc (lb/hr)= Negligible

Basis, pg/J NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

Lb/hr NA NA NA NA NA

TPY HA NA NA NA KA
Chlorine (lb/hr)= Negligible

Basis, ppm NA NA NA NA NA

Natural gas (cf) NA NA NA NA NA

Lb/hr NA KA NA NA NA

TPY NA NA NA NA NA




Table A-11. Design Information for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natursl Gas
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Data
Natural Gas Natural Gas Natural Gas Natural Gas Matural Gas
27 °F &4 °F 72 °F 79 °F 97 °F
A B c D E F G
General
Power (kW) NA NA NA NA NA
Heat Rate (Btu/kwh) NA NA NA NA NA
DB Exhaust Flow
Mass Flow (lb/hr) 5,244 5,244 5,244 5,244 5,244
Temperature (ofF) 205 205 205 205 205
Moisture (X vol.) NA NA NA NA NA
Oxygen (X vol.) NA NA NA NA KA
Molecular Weight 28.00 28.00 28.00 28.00 28.00
Heat Input (MMBtu/hr)= As given
Power (kW) NA NA NA NA NA
Heat Rate (Btus/kwh) NA RA NA NA NA
Heat Input (MMBtu/hr) 100.0 100.0 100.0 100.0 100.0
Natural Gas Consumption (lb/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/lb)
{cf/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/cf)
Heat Input (MMBtu/hr) 100,0 100.0 100.0 100.0 100.0
Heat Content,LHV (Btu/lb) 23,839 23,839 23,839 23,839 23,839
Katural Gas (lb/hr) 4,194.8 4,194.8 4,194.8 4,194.8 4,194.8
Heat Content,LHV (Btu/cf) 950 950 950 950 950
Natural Gas (cf/hr} 105,263 105,263 ‘ 105,263 105,263 105,263
Volume Flow (acfm)= [(Mass Flow (Lb/hr) x 1,545 x (Temp. (°F)+ 460°F)] + [Molecular weight x 2116.8) + &0 minshr
Mass Flow (lb/hr) 5,244 5,244 5,244 5,244 5,244
Temperature (*F) 205 205 205 205 205
Moleculsar Weight 28,00 28.00 28.00 28.00 28.00
Volume Flow (acfm) 1,515 1,515 1,515 1,515 1,515
Volume Flow (scfm)= [(Mass Flow (lb/hr) x 1,545 x (68°F + 460°F)] + [Molecular weight x 2116.8] + 60 min/hr
Mass Flow (lb/hr) 5,244 5,244 5,244 5,244 5,244
Temperature (°F) 68 68 68 68 68
Molecular Weight 28.00 28.00 28,00 28.00 28.00
Volume Flow (scfm) 1,203 1,203 1,203 1,203 1,203
HRSG Stack Data
Stack Height (ft) 180 180 180 180 180
Diameter (ft) 18.0 18.0 18,0 18.0 18.0
Volume Flow (acfm) from DB= [Volume flow (acfm) x (HRSG temp.(°F)+ 460°F)]1 + [CT temp.(°F)+ 460°F)
Volume Flow (acfm) from DB 1,515 1,515 1,515 1,515 1,515
Assumed DB Exhaust Temp.(°F) 205 205 205 205 205
HRSG Temperature (°F) 205 205 205 205 205
Volume Flow (acfm) from DB 1,515 1,515 1,515 1,515 1,515
Velocity (ft/sec)= Volume flow (acfm) from DB + [((diemeter)i+ 4) x 3.14159] + 60 sec/min
Volume Flow (acfm) from DB 1,515 1,515 1,515 1,315 1,515
Diameter (ft) 18.0 18.0 18.0 18.0 18.0
Velocity (ft/sec) 0.1 0.1 0.1 0.1 0.1

Note: Universal gas constant= 1,545 ft-lb(force)/°R; atmospheric pressure= 2,116.8 Lb(force)/ft?

Source: Destec Engineering, Inc., 1992
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Table A-12. Maximum Emissions for Criteria Pollutants for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Ges
Pollutant
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A 8 [ D . E F G
Hours of Operation 8760 8750 8760 8750 8780
Particulate (lb/hr)= Basis (lb/MMBtu) x HIR (MMBtu/hr)
Basis, Lb/MMBtu 0.01 0,01 0.01 0.01 0.0%
RIR, MMBtu/hr 100.0 100.0 100.0 100.0 100.0
Lb/hr 1.00 1.00 1.00 1.00 1.00
TPY 4,38 4.38 4.38 4.38 4.38
Sulfur Dioxide (lbshr)= Natural gas (cf/hr) x sulfur content(gr/100 cf) x 1 Lb/7000 gr x (ib $02/lb $) + 100
Natural Gas (cf/hr) 105,263 105,263 105,263 105,263 105,263
8asis, gr/100 cf 1.0 1.0 1.0 1.0 1.0
tb s02/lb § (&64/32) 2.0 2.0 2.0 2.0 2.0
tb/hr 0.30 0.30 0.30 0.30 0.30
Y . 1.32 1.32 1.32 1.32 1.32
Nitrogen Oxides (lb/hr)= Basis (lb/MMBtu/hr) x HIR (MMBtu/hr)
Basis, Lb/MMBtu 0.10 .10 0.10 0.10 0.10
KIR, WMBtu/hr 100.0 100.0 100.0 100.0 100.0
{b/hr 10.00 10.00 10.00 10.00 10.00
Py 43.80 43.80 4£3.80 43.80 43,80
Corbon Monoxide (lb/hr)= Basis (lb/MMBtu) x HIR (MMBtu/hr)
Basis, |b/MMBtu 0.10 0.10 0.10 0.10 0.10
HIR, MMBtu/hr 100.0 100.0 100.0 100.G 100.0
tb/hr 10.00 1G.00 10.00 10.00 10.00
PY 43,80 43.80 43.80 43.80 43.80
VOCs (lb/hr)= Basis (lb/HMBtu) x HIR (MMBtu/hr)
Basis, lb/MMBtu 0.029 0.029 0.029 0.029 0.029
HIR, MMBtu/hr 100.0 100.0 100.0 100.0 100.0
lbshr 2.90 2.90 2.90 2.90 2.90
™Y 12.70 12.70 12.70 12.70 12.70
Lead (lb/hr)= Negligible
Basis, (b/MMBtu NA NA NA NA T
HIR (MMBtu/hr) NA NA NA NA WA
Lb/hr NA NA NA NA WA

TPY HA NA NA NA HA
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Table A-13. Maximum Emissions of Other Regulated Pollutants for DESTEC Central Florida Cogeneration Facility
Duct Burner, Supplemental Firing, Natural Gas
Pot Lutant Units
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F °F 72 °F 79 °F 97 °F
A B [ ] D E F G
Hours of Operation 8760 8760 8760 8760 8760
Arsenic {lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr HA NA NA NA KA
TPY NA NA NA NA NA
Beryllium (lb/hr)= Negligible
Basfs, lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
tb/hr KA NA NA NA NA
PY KA NA NA NA NA
Mercury (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA HA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA - NA NA NA
fluoride (lb/hr)}= Negligible
Basis, Lb/10E+12 Btu (1) NA MA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Sulfuric Acid Mist (lb/hr) = Fraction of 502 Emission Rate x 502 Emission Rate x lb H2$04/lb SO2
Fraction $02 (X} 8 8 8 8 8
$02 {lb/hr) 0.30 0.30 0.30 0.30 0.30
Lb H2504/1lb SO2 (98/64) 1.53 1.53 1.53 1.53 1.53
Lb/hr 3.68E-02 3.6BE-02 3.68E-02 3.68€-02 3.68€-02
TPY 1.61E-D1 1.61€-01 1.61€-01 1.61€-01 1.61E-01

Source: EPA, 1990



Table A-14. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-

Duct Burner, Supplemental Firing, Natural Gas

GE7FATRY
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Pol lutant units
Natural Gas Natural Gas Matural Gas Natural Gas Matural Gas
27 °F &4 °F 72 °F 7 °F 97 °F
A B [ D E F G

Hours of Operation 8760 8760 8760 8750 8760
Manganese (lb/hr)= Negligible

Basis, Lb/10E+12 Btu (1) NA RA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA RA
Nickel (lb/hr)= Negligible

Basis, Lb/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

Lb/hr NA NA NA NA NA

TPY NA NA NA NA NA
Cadmium (lb/hr)= Negligible

Basis, th/10E+12 Btu (1) - NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

ib/hr NA KA NA NA NA

TPY NA NA NA KA NA
Chromium (Llb/hr)= Negligible

Basis, Lb/10E+12 8tu (1) NA NA NA NA NA

HIR {MMBtu/hr) NA NA NA NA NA

Lb/hr HA NA NA NA HA

TPY NA NA NA NA NA
Copper (lb/hr)= Negligible

Basis, Lb/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

{b/hr . NA NA NA NA NA

TPY NA NA KA NA NA
Vanadium {lb/hr)= Negligible

Basis, Lb/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

tb/hr NA NA NA NA NA

TPY NA HA NA NA NA
Selenium {lb/hr)= Negligible

Basis, lb/10E+12 Btu (1) NA NA NA NA NA

HIR (MMBtu/hr) NA NA NA NA NA

Lb/hr . NA NA NA NA NA

TPY NA HA NA HA NA
Polycyclic Organic Matter (lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 @tu (1) 1.113 1.113 1.113 1.113 1.113

HIR (MMBtu/hr) 100.0 100.0 100.0 100.0 100.0

Lb/hr 1.11E-04 1. 11E-04 1.11E-04 1.11E-04 1.11E-04

Y 4 BTE-04 4 .B7E-04 4.87E-04 4 .87e-04 4 .87e-04
Formaldehyde (lb/hr)= Basis (1b/10E+12 Btu) x Heat input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu

Basis, Lb/10E+12 Btu (1) 88.12 88.12 88.12 88.12 88.12

HIR {MMBtu/hr) 100.0 100.0 100.0 100.0 100.0

Lb/hr 8.81E-03 8.81E-03 8.B1E-03 8.81E-03 8.81E-03

TPY 3.86E-02 3.86E-02 3.B6E-02 3.86E-02 3.B5E-02

Source: (1) EPA, 1990



Tabie A-11A. Design Information for DESTEC Central Florida Cogeneration Facility-
Cuct Burner, Supplemental Firing, Natural Gas
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Data
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F °F 72 °F ™ °F 97 °F
A 8 [ D E F G
General
Poser (kW) NA NA NA NA NA
Heat Rate (Btu/kwh) NA NA NA NA NA
PB Exhaust Flow
Mass Flow (lb/hr) 5,264 5,244 5,264 5,244 5,244
Temperature (of) 200 200 200 200 200
Moisture (X Vol.) NA NA NA RA NA
Oxygen (X Vol.) NA NA NA KA NA
Molecular Weight 28.00 28.00 28.00 28.00 28.00
Heat Input (MMBtu/hr)= As given
Poser (kW) NA NA NA NA NA
Heat Rate (Btu/kwh) NA NA NA NA NA
Heat Input (MMBtu/hr) 100.0 100.0 100.0 100.0 100.0
Natural Gas Consumption (lb/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/(b)
(cf/hr)= Heat Input (MMBtu/hr) x 1,000,000 Btu/MMBtu + Fuel Heat Content, LHV (Btu/cf)
Heat Input (MMBtu/hr) 100.0 100.0 1006.0 100.0 100.0
Heat Content,LHV (Btu/lb) 23,839 23,839 23,839 23,839 23,839
Natural Gas (lb/hr) 4,194.8 4,194.8 4,194.8 4,194.8 4,194.8
Heat Content,LHV (Btuscf) 950 950 950 950 950
Natural Gas (cf/hr) 105,243 105,263 105,243 105,263 105,263
Volume Flow (acfm)= [(Mass Flow (lbshr) x 1,545 x (Temp. (°F)+ 460°F)] + [Molecular weight x 2116.8] + &0 min/hr
Mass Flow (lb/hr) 5,264 5,244 5,264 5,244 5,244
Temperature (*F) 200 200 200 200 200
Molecular Weight 28.00 28.00 28.00 28.00 28.00
Volume Flow (acfm) 1,504 1,504 1,504 1,504 1,504
Volume Flow (scfm)= [(Mass Flow (lbs/hr) x 1,545 x (68°F + 460°F)) + [Molecular weight x 2116.8] < &0 min/hr
Mass Flow (lb/hr) 5,244 5,244 5,244 5,244 5,244
Temperature (°F) 68 68 68 68 68
Molecular Weight 28.00 28.00 28.00 28.00 28.00
Volume Flow (scfm) 1,203 1,203 1,203 1,203 1,203
HRSG Stack Data
Stack Height (ft) 180 180 180 180 180
Diameter (ft) 18.0 18.0 18.0 18.0 18.0
Volume Flow (acfm) from DB= [Volume flow (acfm) x (HRSG temp.(®F)+ 460°F)] < [CT temp.(°F)+ 450°F]
volume Flow (ecfm) from DB 1,504 1,504 1,504 1,504 1,504
Assumed DB Exhaust Temp.(°F) 200 200 200 200 200
HRSG Temperature (°F) 200 200 200 200 200
Volume Flow (acfm) from DB 1,504 1,504 1,504 1,504 1,504
Velocity (ft/sec)= Volume flow (acfm) from DB = [{{diameter)?+ &) x 3.141591 + 60 sec/min
Volume Flow (acfm) from DB 1,504 1,504 1,504 1,504 1,504
Diameter (ft) 18.0 18.0 18.0 18.0 18.0
Velocity (ft/sec) 0.1 0.1 0.1 0.1 0.1

Note: Universal gas constant= 1,545 ft-lb(force)/°R; atmospheric pressure= 2,116.8 lb(force)/ft?

Source: Destec Engineering, Inc., 1992
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Table A-13A. Maximum Emissions of Other Regulated Pollutants for DETEC Central Florida Cogeneration Facility
Duct Burner, Supplemental Firing, Natural Gas
Pol lutant Units
Matural Gas Natural Gas Natural Gas Matural Gas Natural Gas
27 °F &4 °F 72 °F 79 °F 97 *F
A B C D E F G
Hours of Operation ' 8750 8760 8760 8760 8760
Arsenic (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
7Py NA NA HA NA NA
Beryllium (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr} NA NA NA NA NA
Lb/hr HA NA NA NA NA
TPY NA NA NA NA NA
Mercury (ib/hr)= Negligibte
Basis, Lb/1GE+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr} NA NA NA RA NA
Lb/hr NA, NA NA KA NA
PY NA NA NA KA NA
fluoride (lb/hr)= Negligible
Basis, Lb/710E+12 Btu (1) NA NA NA KA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA KA NA
TPY NA NA NA NA NA
sulfuric Acid Mist (lbshr) = Fraction of S02 Emission Rate x SO2 Emission Rate x lb H2S04/lb SO2
Fraction S02 (X) 8 8 8 - 8 8
$02 (lbshr) 0.30 0.30 0.30 0.30 0.30
b H2S04/lb S02 (98/64) 1.53 1.53 1.53 1.53 1.53
{bshr 3.68E-02 3.68E-02 3.68E-02 3.68E-02 3.68€-02
TPY 1.61E-01 1.61E-01 1.61E-01 1.61E-01 1.61E-01

Source; EPA, 1990




GE7FATR1

7721792
Table A-14A. Maximum Emissions of Non-Regulated Pollutants for DESTEC Central Florida Cogeneration Facility-
Duct Burner, Supplemental Firing, Natural Gas
Pollutant Units
Natural Gas Natural Gas Natural Gas Natural Gas Natural Gas
27 °F 64 °F 72 °F 79 °F 97 °F
A B C D E F G
Hours of Operation 8760 8760 8760 8750 8760
Manganese (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA KA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA KA
Nickel (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Cadmium (lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) KA NA NA NA NA
Lbshe HA NA HA NA NA
TPY NA NA NA NA NA
Chromium (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA RA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TPY KA NA NA NA NA
Copper {lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
KIR (MMBtu/hr} NA HA NA NA NA
Ltb/hr NA NA NA NA NA
TPY NA NA NA NA NA
Vanadium ¢lb/hr)= Negligible
Basis, lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
Lb/hr NA NA NA NA NA
TRY NA NA NA NA NA
Selenium (lb/hr)= Negligible
Basis, Lb/10E+12 Btu (1) NA NA NA NA NA
HIR (MMBtu/hr) NA NA NA NA NA
tb/hr NA NA NA NA NA
TPY NA NA A NA NA
Polycyclic Organic Matter {lb/hr)= Basis (lb/10E+12 Btu) x Heat Input Rate (MMBtu/hr) + 1,000,000 MMBtu/10E+12 Btu
Basis, (b/10E+12 Btu (1) 1.113 1.113 1.113 1.113 1.113
HIR (MMBtu/hbr) 100.0 100.0 100.0 100.0 100.0
tb/hr 1.11E-04 1.11E-04 1.11E-04 1.11E-04 1.11E-04
TPY 4 87E-04 4.87E-04 4.87E-04 4.B7E-04 4 .B7E-04
Formaldehyde (lb/hr)= Basis {lb/10E+12 Btu) x Heat Input Rate (HHBtu/hr) + 1,000,000 MMBtu/I0E+12 Btu
Basis, Lb/10E+12 Btu (1) 88.12 88.12 a8a.12 88.12 88.12
HIR (MMBtu/hr) 100.0 100.0 100.0 100.0 100.0
tb/hr 8.81E-03 8.81€-03 8.81E-03 B.B1E-03 8.81€-03
TPY 3.86E-02 3.86E-02 3.86€E-02 3.B6E-02 3.85€-02

Source: (1) EPA, 1990
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DESTEC CENTRAL FLORIDA COGENERATION PROJECT

EXAMPLE CALCULATIONS - 27°F CONDITIONS (3ASE LOAD)
{From Table A-1 On Distillate 0il;
All Other Calculations on Spreadsheet are Identical.)

Table A-1: (Note: all other data not calculated but supplied by
Manufacturer)
Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10% Btu/kwh)

183,700 x 10,070/105 - 1,849.9 x 10° Btu/hr

Fuel 0il (1b/hr):

Heat Inmput (10° Btu/hr) + Fuel Heat Content (Btu/1b)

1,849.9 x 10% + 18,550 = 99,723 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

3,743,000 1b/hr x 1,545 x (1,060°F + 460°F) + (28.25 x 2,116.8 1b/ft2)
+ 60(min/hr)

= 2,450,287 acfm

Volume Flow (scfm) - See Note A-

Same as volume flow (acfm) except adjusted for standard temperature of
68°F
3,743,000 lb/hr x 1,545 x (68°F + 460°F) + (28.25 x 2,116.8) + 60

= 851,152 scfm




Ge Pe7221FA
Distiitare O

[Base Load 12018C2/APPA-2
97°F 06/13/92

Volume Flow from HRSG (acfm):
CT Exhaust adjusted for temperature )
2,450,287 acfm x (205°F + 460°F) + (1,060°F + 460°F)

- 1,072,001 acfm

Velocity (ft/sec):
Volume Flow (ft3/min) + Area (ft?) + 60 sec/min
1,072,001 ft¥/min + 60 + (18.0% + & x 3.14159)

= 70.2 ft/sec

Table A-2:
PM emissions in tons per year

17 1b/hr x 300 hr/yr + 2,000 1b/ton

= 2.6 ton/yr

S0, Emissions--0il (lb/hr)

99,722.9 1b/hr x 0.0005 1b 5/1b x 2 1b 50,/1b S

= 99.72 1b/hr

NO, Emissions (lb/hr) - See Note B:

42 ppm x [20.9 x (1 - 11.59/100) - 10.96] x 2,116.8 lb/ft2
x 2,450,287 ftd/min

X 46 (molecular wgt NO;) x 60 min/hr + [1,545 x (1,060°F + 460°F)
x 5.9 x 10° (adjust for ppm))

~ 326.2 1b/hr
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CO Emissions (lb/hr) - See Note C:

30 ppm x (1 - 11.59/100) x 2,450,287 acfm x 2,116.8 1b/fr? x 28
(molecular wgt. of carbon)

x 60 min/hr + (1,545 x (1,060°F + 460°F) x 10%)

- 98.4 Ib/hr

VOC Emissions (lb/hr) - See Note C:

.0
ggﬁ-ppm x (1-11.59/100) x 2,450,287 acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

X 60 min/hr + (1,545 x (1,060°F + 460°F) x 105)
7.5
- 28 1b/hr
Lead Emissions (1b/hr):

8.9 1b/10'2 Btu x 1,849.9 x 106 Btu/hr = 1.65 x 1072 1b/hr

Table A-3:
H,50, Mist Emissions (1b/hr):
Based on 8 percent of sulfur converted to acid mist

0.0%
99,722.9 1b/hr x 0.0005 1b S/1b x 3.06 1b H,S0,/lb S x 665

{converted)

= 12.2 1b/hr

Iables A-4 and A-5:

EPA emission factor as noted in printout; example for manganese:
1,849.9 (MMBtu) x 14 1b/10'%2 Beu

~ 2.59 x 1072 1b/hr




Emission Calculations, Tables /t‘3 4"'{,/4.'5
7 ¥

Manufacturer/Model: Ge Pé722(FA
Fuel Tge: Distillate il

Load: o
Ambient Temperature: 27 £

Arsenic: 4 2 1b/1012 Btu x /8429 mMBru/hr + 105 MMBtu/10'? Btu ~T77/0 b /b

-3
Baryllium: 2.5 1b/102 Btu x/3%7.9 MMBtu/hr + 10° MMBtu/1012 Btu -#62X/01b/hr

Mercury: 3.0 1b/10!% Btu x /849.9 MMBtu/hr + 105 MMBtu/10'2 Btu -{_5&5?13/11::

Fluoride: /4.0 pg/J x 2.324 1b/10% Bruspg/J x (3499 wBru/hr + 105 MMBeu/10% Btu
~6.:02¢/6 1b/hr

Nickel: /70.01b/10'2 Bru x /8999 MMBeu/hr + 108 MMBtu/10%2 Beu - 0.314 1b/mx

 Cadmiums /0.5 1b/102 Beru x 18499 mMBru/hr + 108 MMBtu/10%2 Btu - H‘/__“/o—%b/hr

chromium: 475 1b/102 Btu x /849.7 MMBeu/hr + 105 MMBtu/10%? Btu —iﬁs@'i'b/hr

copper: ZF0 1b/1012 Beu x /840§ muBeu/nr + 105 MMBru/10%2 Bru = 0.5/8 1b/hr

vanadium: 425 1b/10%2 Bru x /8497 uMBtu/hr + 108 MMBtu/1012 Btu = 2./27 ib/nr

Selenium: Z3.42 1b/10!2 Btu x 1847.9 uMBru/hr + 105 MMBtu/10'2 Btu -VM":{b/hr

Polycyclic organic Matter: 0.278 1b/10% Btu < I1849.3 mBeu/mr « 105=I'MBtu/1012 Btu
- ;Ix_lo""lb/pr

Formaldehyde: #05  1b/10% Btu x /849.9 MMBeu/hr + 105 MMBru/102 Beu = .74 7 1b/mr

Antimony: & pg/J x 2.324 1b/10'2 Btu/pg/J x /j’ﬂ MMBtu/hr + 108 z«u«nst:u/ld12 Btu
~fodxI5 b /hr |

mariwm: P4 pg/J x 2.324 1b/10'2 Bru/pg/d x /8497 mMBru/hr + 105 MMBu/10%2 Beu
~3.6/%/0 Tb/hr

cobalt: 3.9  pg/d x 2.324 1b/10%? Bru/pg/d x /847.9 uMBtu/hr + 10° MMBru/10'2 Btu
_ /68210 1b/hr

zincs gi}l_ pe/J x 2.324 1b/10'% Btu/pg/J x/_@_‘{?._? MMBtu/hr + 105 MMBtu/10'? Btu
-/26 1b/he

. -
chlorine: 0-5 ppm x 99722.9 1b/hr fuel oil + 108 49920 1b/hr



GE PG6722| FA -9

PLSTILLATE O1L 12018C2/APPA-1
BASE LOAD ' 06/13/92
JL°F

DESTEC CENTRAL FLORIDA CO%}NERATION PROJECT

EXAPLE CALCULATIONS - $3°F CONDITIONS (‘BASE LOAD)
(From Table A-1 On Distillate 0il;
All Other Calculations on Spreadsheet are Identical.)

Table A-1: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):
Power (kW) x Heat Rate (105 Btu/kWh)
163700 x 10r870/106 — 18409 x 10° Btu/hr
159 200 - 10,320 16429

Fuel 0il (lb/hr):

Heat Input (10% Bcu/hr) + Fuel Heat Content {Btu/lb)

1,849.9 x 10° + 18,550 = 95723 1b/hr
/642.9 81,508.4

Volume Flow (acfm) - See Note A:

V = mRT/PM

342434868 1b/hr x 1,545 x (I4080°F + 460°F) +« (2835 x 2,116.8 1b/ft2)
3390 000 1102 28.15

+ 60(min/hr)

~ 2450287 acfm
2 237,31

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

FITF43-660 1b/hr x 1,545 x (68°F + 460°F) + (28-25 x 2,116.8) + 60
3,390,000 28.15
= 853—3+59 scfm

773 s
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%e_ B722;FA
1Sélate i) 12018¢2 -
Soprd zysems
z‘

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

ST Ta acfm X (205°F + 460°F) + (1.060°F « 460°F)
2,288 34 | (102

16725601 acfm

774 218

[4

Velocity (ft/sec);

Volume Flow (f3/min) + Area (ft2) +« g0 sec/min

é;e?%Tﬁﬂi ft3/min + 60 «+ (18.02 « 4 3.14159)
2/

- 08 ft/sec
63.8

Table A-2:

PM emissions in tons per year
17 1b/hr x 300 hr/yr + 2,000 lb/ton

- 2.6 ton/yr

50, Emissions--0i1 (1b/hr)

#9225 1b/hr x 0.0005 1b s/1b x 2 1p 50,/1b s
38568.4 i

= 9572 1b/hr
£3.57

NO, Emissions (Ib/hr) - See Note R:

/2,40 /0.95
42 ppm x (20.9 x (1 - H-59/100) - H-56) x 2,116.8 lb/fe2
X 2450-289 £t3/min
2,292 3,4
X 46 (molecular wgt NO,} x 60 min
X 5.9 x 10° (adjust for ppm) ]

= 326=2 1b/hr
290.a

/hr + (1,545 x (F060°F + 460°F)
1,102

/
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G€ Pe7221 FA

_ _ 12018C2/APPA-3
gitevi/g& Oil 06/12/92
72°F

CO Emissions (1b/hr) - See Note C:
/2.4 2,288 314

30 ppm x (1 - ¥T59/100) x 2456728F acfm x 2,116.8 1b/ft? x 28
{molecular wgt. of carbon)

/102
x 60 min/hr + (1,545 x (L,068'F + 460°F) x 10°5)

58.6
= 94+4 1lb/hr

VOC Emissions (lb/hr) - See Note C:

3.9 /2.40 2,280.3/4
<3 ppm x (1-E59/100) x 274507287 acfm x 2,116.8 1b/ft2 x 16
(molecular wgt. of methane)

x 60 min/hr + (1,545 x (1,+060°F + 460°F) x 10%)
/,102
- €56 1b/hr
6.“
Lead Emrissions (lb/hr):

,642.9 /. 4é
8.9 1b/10'% Btu x 158499 x 10° Btu/hr ~ 65 x 102 1b/hr

Table A-3:
H;S0, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

F7 5684 0.0%
99+F22=0 1b/hr x 0.0005 1b S/1b x 3.06 1b H,80,/1b § x 685
{converted)

- }/2042? 1b/hr

Tables A-4 and A-5:

EPA emission factor as noted in printout; example for manganese:
16%2.9
84949 (MMBtu) x 14 1b/10'? Btu

- 259 x 1072 1lb/hr
2.30




Emisgion Calculations, Tables /4-3 A-“/ /4"5
7 7

Manufacturer/Model: GE P67221 FA

Fuel : Distillate Of
Lo:d: &Be stiflare L0l

Ambilent Temperature: 72°F

Arsenic: 42 1b/10'2 Bru x /642.9 uMBru/hr + 105 MMBtu/102 Btu =696 10 fox
Beryllium: 2.5  1b/10% Btu x/6¥2.} MMBru/hr + 106 MMBru/10%? Btu -‘M—B.lb/hr
Mercury: _.3.0 1b/10%% Btu x /642.9MMBtu/hr + 10° MMBtu/102 Btu -W_é’&_lai%/hr
Fluoride: i pe/d x 2.324 1b/10% Btu/pg/J x [642.9 MMBtu/hr + 105 MMBtu/10'? Btu
~535%18 1b/br
Nickel: /70  1b/10% Bru x [6Y2.9 MMBtu/hr + 105 MMBtu/1012 Beu = 8279 1p/mr
‘ Cadmium: /0.5 1b/101 Btu x }p¥2.] MMBru/hr + 105 MMBtu/10'% Btu -1-7:3‘_*1_1- zlb/hr
chromium: 47.5  1b/10% Beu x [442.§MMBeu/hr + 108 MMBtu/10'2 Bru =7.8%/8 1b/hr
copper: 280 1b/10%2 Btu x /6%2. mBrushr + 10° MMBtu/10'2 Btu ~ 0.460 1p/hr
vanadium: 65.5  1b/10% Btu x /6¥2.9 MMBtu/hr + 105 MMBtu/10%2 Beu = O/H 1o hr
seleniums 2342 1b/10% Beu x A¥2.9MMBtu/hr + 105 MMBtu/10%2 Beu =385%/0 1b/hr
Polycyclic Organic Matter: O.278 1b/10'2 Bru x /6¥2.Y MMBeu/hr + 108 MMBtu/10'2 Btu
4570 Y /r
Formaldehyde: /05 1b/10'2 Btu x /642.9 MMBtu/hr + 105 MMBtu/10%2 Btu = 0.665 1b/hr
Antimony: 9.4  pg/d x 2.324 1b/10"2 Bru/pg/J x J6¥2.9 MMBtu/hr + 108 MMBtu/10'2 Btu
~359<)0 b /b |
Barium: _ﬁ_ pg/J x 2.324 110/101'2 Btu/pg/J x M MMBtu/hr + 10% MMBtu/10!? Btu
-3.2/%0 1b/hr
Cobalt: 3_?_ pg/J x 2.324 1b/10'2 Btu/pg/J x/_‘;‘f_Z_-_‘_? MMBtu/hr + 10% MMBtu/1012 Btu
L/ 4Y9x0 To
zinc: AW pg/d x 2.324 1671012 Beu/pg/d x/6¥2.] wMBeu/mr + 108 MMBru/1012 Beu
- L/2 1bsnr
Chlorina: 0.5 ppm x §8568.4 1b/hr fuel oil + 108 -‘/i@_ﬁcffb/hr
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GE PGT722\ FA

12018C2/APPA-1
DiSTILLATE oOflL 06/13/92
BASE LoAD
11°F

DESTEC CENTRAL FiLORIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - -Eg"F coNpITIONS (BASE LOAD)
(From Table A-1 On Distillate 0il;
All Other Calculations on Spreadsheet are Identical.)

Table A-1: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (105 Btu/kWh)

192,500 10,650 15176

837700 x +97679/10° = 38499 x 10° Btu/hr

Fuel 0il (1b/hr):

Heat Input (105 Btu/hr) + Fuel Heat Content (Btu/lb)
/5176 g1%22.7
318455 x 106 + 18,550 = 99-723 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
3,189,000 1,127 28.10
37437008 lb/hr x 1,545 x (1+868°F + 460°F) +« (26+25 x 2,116.8 lb/fc?)

+ 60(min/hr)
2, 190,589
- 27450287 acfm

Volume Flow (scfin) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
3,187 600 28.10
3 F43+6008 Ib/hr x 1,545 % (68°F + 460°F) + (2825 x 2,116.8) + 60

= #5135 scfm
728: 816



-

Ge PE7221 FA -
Distillate Oi/ 12018C2/APPA-2
BRase Load 06/13/92
. 97°F
Volume Flow from HRSG (acfm):
CT Exhaust adjusted for temperature )
. 2,190,587 4127
274501887 acfm x (205°F + 460 F) + (&—Gﬁﬂ F + 460°F)
- 1032063+ acfm
917, 22
Velocity (ft/sec):
Volume Flow (ft?/min) + Area (ft?) + 60 sec/min
Y7, 92
%—043—00& fe3/min + 60 + (18.0% « 4 x 3.14159)
0./
- M2 ft/sec
Table A-2:

PM emissions in tons per year
17 1b/hr x 300 hr/yr + 2,000 1b/ton
= 2.6 ton/yr

S50, Emissions--011 (lb/hr)
8/ $/12.7
9942009 lb/hxr x 0.0005 1b §/lb x 2 1b S0,/1b S

~ 99-32 1b/hr
€.81

NO, Emissions (lb/hr) - See Note B:

/2,71 11.03
42 ppm x [20.9 x (1 - H-59/100) - ¥996] x 2,116.8 lb/ft2
X Al B=287 fti¥/min
2,190 0, 589 4127

x 46 (molecular wgt NOy) x 60 min/hr + [1,545 x (1=—=866°F + 460°F)
x 5.9 x 10° (adjust for ppm)]

- 362 1b/hr
26%.0
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GE Po722/ FA
Distiflate Ol 12018G2/APPA-3
06/12/92
ase Lood
7 F
CO Emissions (lb/hr) - See Note C:
72,7/ 2,190,589
30 ppm x (1 - HT59/100) x 274507287 acfm x 2,116.8 1b/ft2 x 28
(molecular wgt. of carbon)
7,127
X 60 min/hr + (1,545 x (#5060°F + 460°F) x 105)
- 984 1b/hr
§3.2

VOC Emissions (lb/hr) - See Note C:
4.1 /2,74 2, /90589

#5 ppm x (L-E39/100) x 24504287 acfm x 2,116.8 1b/ft2 x 16
(molecular wgt. of methane)

a7
X 60 min/hr + (1,545 x (k5660°F + 460°F) x 105)

= o566 1lb/hr
6.50 /n

Lead Emissions (lb/hr):

1 577.6 /.35
8.9 1b/10'% Btu x k8489 x 105 Btu/hr = 165 x 1072 1lb/hr

Table A-3:
H;80, Mist Emissions (1lb/hr):

Based on 8 percent of sulfur converted to acid mist

81,%12.7 0.08
99572279 1b/hr x 0.0005 1b S/1b x 3.06 1b Hy50./1b § x 0705
(converted)
- B2 1b/hr
/0.0

Tables A-4 and A-5:

EPA emission factor as noted in printout: example for manganese:
1,517 6
84979 (MMBtu) x 14 1b/10*% Beu

- 259 x 1072 1b/hr
212




Emission Calculations, Tables /43"3’ A"‘{ A‘"s
Manuf&ctureﬂﬂoc}el: GE %722/ FA
Fuel Tﬁge: isGllate Hil
Load; WOF

Amblent Temperature;

Arsenic: 4.2 1b/10'? Beu x /5/7.6 MMBtu/hr + 10° MMBtu/10'% Btu -Zﬂfi’b/hr

Beryllium: Z.5~ 1b/10%2 Btu x {5/7.6 MMBtu/hr + 105 MMBtu/10? Btu -3M3Ib/hr

Mercury: 3.0 1b/10%2 Btu x /5/7.6 MMBtu/hr + 108 MMBtu/10'2 Btu -4.3_55/_0':1’1:/11:

Fluoride: /%40 pg/J x 2.324 1b/10 Btu/pg/J x [5/7.6 MMBru/hr + 105 MMBtu/1012 Btu
~ 439201

wickel: /70 1b/1012 Btu x [5/7.6 MMBtu/hr + 108 MMBtu/10%2 Btu = £.258 1b/hr

| Cadmium: [0.5 1bs10*? Btu x [5/7.6 MMBtu/hr + 105 MMBtu/10!2 Beu -/.ﬂo-fb/hr

chromiun: 475 1b/10% Beu x /BI7.6 MMBtu/hr + 105 MMBeu/10'2 Bew %20 1b/hr

copper: 280 1b/10%2 Btu x [5/7.6 MMBtu/hr + 105 MMBtu/10'2 Bru - &.¥35 1b/‘hr.

vanadium: £3.5 1b/10'2 Btu x [5)7.6 MMBtu/hr « 10° MMBtu/10}2 Btu = O/05 1b/hr

salenium: Z3.42 1b/1032 Beu x [S/7.6 MMBtu/hr + 108 MMBtu/10'2 Btu -3@_5)_0‘513/}1:

Polycyclic Organic Matter: O.278 1b/1012 Btu x /5/7.6 MMBtu/hr + 105 MMBtu/10'2 Btu
=4._{2_2¢Lo'fb/hr

Formaldehyde: 405 1b/10%2 Btu x /5/7.6 MMBtu/hr + 105 MMBtu/10%2 Btu = 0.6/5 1b/hr

Antimony: _?_i_ pg/J x 2.324 1b/10'? Btu/pg/J x [9/7.4 MMBtu/hr + 10% MMBtu/10? Btu
~3.32%)5 1b/hr |

Barium: ﬂ pe/J x 2.324 11:/101'2 Btu/pg/J x /97,6 MMBtu/hr + 108 MMBtu/10!2 Btu
296210 b /mr

cobalt: 3.9 pg/J x 2.324 1b/10% Bru/pg/J x [OI7.6 MMBtu/hr + 10° MMBtu/10%2 Btu
~/,38%/0"41b /hr

zinc: 294 pess x 2.324 1b/10%2 Bru/pg/d x /5176 MuBrushr + 10° MMBtu/10% Beu
- /.04 1o/mr

-2
Chlorine: 0.5 ppm x §1812.7 1b/hr fuel oil + 108 -4o7xi0 1b/hr



GE PG 7224 FA

12018C2/APPA-1
N aTURAL GA S 0633402
BASE LOAD 7/29/92,
21 °F

DESTEG CENTRAL FLORIDA COGENERATION FROJECT
EXAMPLE CALCULATIONS - 27°F CONDITIONS

(From Table A-4On m; l%e ZOQC‘

All Other Calculations on Spreadsheet are Identicsl.)

Table A-gi (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10® Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)

/70, 700 9460 16748
184760 x 157670/105 - #—%&9—9 x 10% Btu/hr

Jlaturas Gas

Foel-0tl (lb/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/lb)

L6k 8 21,515 75055 6
18499 x 10° + L8550 ~ 99+72% 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
3,582,000 4,078 28.4¢4
3300 1b/hr x 1,545 x (1-068°F + 460°F) + (2895 x 2,116.8 1b/ft2)

+ 60(min/hr)

2,354, 349
- 2450287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

G8°F
3,582,000 2846
F 3080 1b/hr x 1,545 x (68°F + 460°F) + (28725 x 2,116.8) +« 60
908,25

= 853152 scfm



Ge AB7221 £

Natwrat Gas 1201862/APPA-2
Pase Load. _7‘“7‘*97‘”/2 Tz
27°F 4
Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

2,359,349 /,078 _

24507287 acfm x (205°F + 460°F) +« (3O60°F + 460°F)

/017,973
- £.974-06% acfm

Velocity (ft/sec):

Volume9F10w (ft?/min) + Area (ft?) « 60 sec/min
/017 973
1r072-66% £t3/min + 60 + (18.0% + 4 x 3.14159)
6.7
- 482 ft/sec

7
Table A-#:

PM emissions in tons per year

9.0 2460
37 1b/hr x 388 hr/yr + 2,000 1b/ton
39.07
= &6 ton/yr
Gas

S0, Emissions--8+%t (lb/hr)

199213 cg¢lhe 1.0 57 /100
AT x n_aoas—k/b—eﬁgfx 2 1b S0,/1b s % OB/ 700@1‘

4. 86
= 98—72 1b/hr

NO, Emissions {(lb/hr) - See Note B:

25 7.6l /2.71
42 ppm x [20.9 x (1 - 3=59/100) - 10<96] x 2,116.8 1b/ft2
X Ah50-287 ftd/min
2,354,397 /078

x 46 (molecular wgt NOp) x 60 min/hr « [1,545 x (L-860°F + 460°F)
X 5.9 x 105 (adjust for ppm)]
161, 9
- 322 lb/hr
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Ge P& 7221 FA
éjaa;m,{ aﬁas 12018C2/APPA-3
27°F | 7(23/2

CO Emissions (lb/hr} - See Note C:
/5 76/ 2,354 349

3 ppm x (1 - BE=59/100) x 2-.-4-50,-3-8-7- acfm x 2,116.8 1b/ft2 x 28
(molecular wgt. of carbon)

078
x 60 min/hr + (1,545 x (HGO'F + 460°F) x 106)
488
~ 96—% 1b/hr

VOC Emissions (lb/hr) - See Note C:

1.5 7.6/ 2,354 347
3% ppm x (1-H59/100) x 25%565967 acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

/078
X 60 min/hr + (1,545 x (£868°F + 460°F) x 105)

.79
- 6=56 lb/hr

Lead Emissions (lb/hr): A/Ot WIIW/C
%WWW
g
Table &-§:
H,S0, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

1,699,03f/hr % 1.097/100¢ x 21630, /1S x [0 b /700097 008

. - o-05 x 1.53 /b//z-si
{(converted) /65
0.595
= I2+2 1lb/hr
A-8 A-7 A-10

Tables -A—‘c-—mné—ﬁ-—S

EPA emission factor as noted in printout: example for manganese:
L L 1r wacar <Y V 21 /{:lof;/;caé/e_
Mub,‘ht
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Emission Calculations, Tables /?-3 A'?’ A"o
I 4

Manufacturer/Model: Ge 5 7221 FA
AMturad GAS

Fuel e
Load:

a
Ambient Temperature: o27 F

Arsenic:
Baryllium:
Mercury:

Fluoridei

Nickel:
Cadmium:
Chromium:
Copper:
Vanadium:

Seleniumi

1b/1012 Btu x

1b/10'% Btu x

1b/102 Btu x

1b/102 Btu x MMBtu/hr + 10% MMBtu/102 Btu = &A 1b/hr

1b/10%2 Btu x MMBtu/hr + 10° MMBtu/10'? Btu = Af/A  1b/hr

1b/10'2 Btu x MMBtu/hr + 10% MMBtu/10!2 Btu = AA 1b/hr

pE/J x 2.324 1b/10'% Btu/pg/J x MMBtu/hr + 105 MMBtu/10'%2 Btu

- NA _ 1b/nr

MMBtu/hr + 105 MMBtu/1032 Btu = [!& 1lb/hr

1b/1012 Btu x MMBtu/hr + 10° MMBtu/10*2 Btu = NA 1b/hr

MMBtu/hr + 10° MMBtu/10'? Btu = NA‘ 1b/hr-
1b/10'2 Btu x MMBtu/hr + 10° MMBtu/10'2 Btu - NA  1lb/hr
MMBtu/hr + 10% MMBtu/10!2 Btu = NA 1b/hr

1b/10'2 Btu x MMBtu/hr + 10% MMBtu/10!%? Btu =~ NA 1b/hr

Polycyclic Organic Matter: /”.3 1b/lv(.)"2 Btu }0:/5’4.8 MMBtu/hr + 10° MMBtu/10'? Btu

« L8X10 1b/hr

Formaldehyde: §8,/2 1b/10!2 Btu x J614.8 MMBtu/hr + 105 MMBtu/10% Btu = 0./42. 1b/hr

Antimony:

Barium:

Cobalt:

Zincs

Chlorine:

pg/J x 2.324 1b/10'% Btu/pg/J x ___

pg/J x 2.324 1b/10%2 Btu/pg/J x _

—_ Ppm X

pe/J x 2.324 1b/10%2 Betu/pg/Jd x

- NA 1me

MMBtu/hr + 10% MMBtu/10!? Btu

MMBtu/hr + 10% MMBtu/10'2 Btu

- NA 1b/nr

MMBtu/hr + 10° MMBtu/10!2 Btu

- NA 1b/nr

pg/Jd x 2.324 1b/10'? Btu/pg/J x

- NA 1o/

lb/hr fuel oil + 105 = NA  1b/mr

MMBtu/hr + 10° MMBtu/10'? Btu
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'GE PGC722\ FA

NATURAL GAS
' S8 13798
6y °F

DESTEG CENTRAL FLORIDA CO;E?ERATION PROJECT
EXAMPLE CALCULATIONS - °F CONDITIONS

(From Table a-& On M :aj: Base Load

All Other Calculations on Spreadsheet are Identical.)

12018C2/APPA-1

A
Table A-%: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Powe:é (kW) ?x Heat Rate (];‘(,); Btu/kWh)
15/ 900 750 LNE.O
-l-sd-:koe a.-é—e-;'o/loﬁ 8499 x 105 Beu/hr

Alatural Gas
Feet—6+3 (1b/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/lb)
L, 481.0 2/,5/5 68%,836.9
&—3&979 x 10% + }9—556 99—;93 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

3 322 00 L0100 28.33
}—%&}~eeﬁ-lb/hr x 1,545 x (1—9&6°F + 460°F) + (26=25 x 2,116.8 1b/fe?)

+ 60(min/hr)

2,239 805
3—&56-?ﬂ? acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
3323 000 28.33
3—4&3—6@9 1b/hr x 1,545 x (68°F + 460°F) + (2625 x 2,116.8) + 60
753 259
8§+—i5% scfm
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Ge pe72a1 FA

NMatusral f:z_s 1201802/APPA-§
Lo
Base 72992

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature "

2,239,805 205 4,110
2—&56—287 acfm x (205°F + 460°F) + (&—OGG'F + 460°F)
743, 707
- =G0l acfm

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (ft2) + 60 sec/min
74e 107

62.1
- #—2 fr/sec

£t3/min + 60 + (18.02 + 4 x 3.14159)

7
Table A-B:

PM emissions in tons per year
9.0 g460
4+ 1lb/hr x 389 hr/yr + 2,000 1lb/ton

38.07
= 26 ton/yr

50, Emissions- —G-:-l (1b/hx)

1558, 974 O [hS Z. L.0g0 /aoi
49—?‘??"‘3{113711'! 4 x 2 1b S0,/1b S ¥ /0/5/7aoajr

.45
= 98—3¢ 1b/hr

NO, Emissions (lb/hr) - See Note B:

g.£23 /2.56
#2 ppm x [20.9 x (1 - ¥H=r539/100) - ¥B-—96] x 2,116.8 lb/ft2
X BuheSO=B8Y ftd/min
2,239,805 L0

X 46 (molecular wgt NO,) x 60 min/hr + [1,545 x (38668°F + 460°F)
x 5.9 x 10° (adjust for ppm)]

/485
-~ 3362 1b/hr



G Pé 7221 FA
/L&éu/a./ Ga S 12018C2/APPA-3
Base Lead 7/29/92
W o
CO Emissions (lb/hr) - See Note G:
/5 9.3 2259805
l 30 ppm x (1 - ¥59/100) x-ﬂ-r45-9—2'6?- acfm x 2,116.8 1lb/ft:2 x 28

(molecular wgt, of carbon)
410
X 60 min/hr + (1,545 x (‘1—-966'1-‘ + 460°F) x 10%)

z&—z 1b/hr

VOC Emissions (lb/hr) - See Note C:
1.5 9.83 2,439 865
373 ppm x (1-3-59/100) x -2-—450-,-2-8-7 acfm x 2,116.8 1b/fe2 x 16
(molecular wgt. of methane)

410
X 60 min/hr + (1,545 x (1—969'1‘-‘ + 460°F) x 10%)
257
- &=56 1b/hr

Lead Emissions (lb/hr): ,/fny W/cule_
80O Bty 848 i BT Tt 6 St B 2t e

3
Table A-$:

H,50, Mist Emissions (lb/hr):

A EEENEEEEN

Based on 8 percent of sulfur con/arted to ac:Ld mist

/558 974t/ hr X 1097 froocp x 27650, f165 x 1.0 B/ 7000 g7 0.08
x 396, 1b sto,,/lb S, x 665

(converted)

0.54¢6
- =2 1b/hr

H—? A- -9, A-10
Tables 'ﬂ"ﬁ'-zmd—ﬁ'-'&

EPA emission factor as noted in printout: example for manganese:

Lr848-0—iBoun——LU L0l By Alpe AppliCOble

A=S0 10-2 1h
L4

,iﬂillll



7/29/92.

Emission Calculatiocns, Tables /q - 87, A "?’ A’ -10

Manufacturerﬂéodel: Gé'- %ZZZ[ F-A

Fuel e!

ﬁzg;nﬁas%rature: o4 oLC

Arsenict __ 1b/10'2 Btu x ___ MMBtu/hr + 10° MMBtu/10'2 Btu - NA_ 1b/mr

Beryllium: ___ 1b/10%2 Btu x _____ MMBtu/hr + 10° MMBtu/10'? Btu = NA 1b/hr

Mercury: ___ 1b/10'2 Btu x _____ MMBtu/hr + 10% MMBtu/10'2 Btu = A 1b/hr

Fluoride: pg/J x 2.324 1b/10 Btu/pg/J x ___ MMBtu/hr + 10° MMBtu/10!? Btu
- VA 1o/

Nickel: 1b/10'2 Btu x _____ MMBtu/hr + 10° MMBtu/10!2 Btu = M 1b/hr

Cadmium: _____ 1b/10'2 Btu x _____ MMBtu/hr + 105 MMBtu/10'2 Btu = NA  1b/hr

Chromium: ______ 1b/102 Btu x ____ MMBtu/hr + 10° MMBtu/102 Btu - AJA 1b/hr

Copper: ___ 1b/10%2 Btu x ____ MMBtu/hr + 10° MMBtu/10?? Btu ~ _&A_ 1b/hr

vanadium: ____ 1b/10!2 Btu x ____ MMBtu/hr + 105 MMBtu/102 Bru = NA 1b/hr

Selenium: __ 1b/102 Btu x __ MMBtu/hr + 10% MMBtu/10'2 Btu - _AIA_ 1b/hr

Polycyclic Organic Matter: /./A 1b/10%2 Btu x /¥8.0 MMBtu/hr + 105 MMBtu/10% Beu
-/._6_5__’{@-fb/hr

Formaldehyde: 88./2 1b/10%2 Btu x /48/.0 MMBtu/hr + 10° MMBtu/10%2 Btu = aﬁl_ 1b/hr

Antimony: pg/J x 2.324 1b/10'? Btu/pg/J x __ MMBtu/hr + 105 MMBtu/10!2 Btu
- NA _ 1b/mhr

Barjum: _  pg/J x 2.324 ].b/lOll2 Btu/pg/J x ____ MMBtu/hr + 10° MMBtu/10'2 Btu
- NA_ 1bme

Cobalt: _  pg/J x 2.324 1b/10'2 Btu/pg/J x ______ MMBtu/hr + 10% MMBtu/10'? Btu
- NA 1bshr

Zines _ pg/J x 2.324 1b/10' Btu/pg/J x ___ MMBtu/hr + 10° MMBtu/10'2 Btu
- NA_ 1vmr

Chlorine:

pPpm x 1b/hr fuel oil + 10% - MA 1b/hr



. GE PG 1121 FA

NATVRAL GAS 1201802/:\%’?@;-1
- | 1L oF 7/30/92.
pase LOAD

DESTEC CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS }J?T'F GONDITIONS

atsal
(From Table A-? On breciiresetyl: Base load.

All Other Calculations on Spreadsheet are Idehtical.)

Table A-%: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)

47,106 860 L4504
kes—aee X +o=B50/10F = i—ﬁ&9~9 x 10% Btu/hr

Alarural Gas
Feed—&id (1lb/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/lb)

L4504 21 815 674137
A-849+9 x 105+re-,g-595-94,—?-2-3 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
3,262 000 L7 2.28
357432600 1b/hr x 1,545 x (Fr060°F + 460" F) + (2825 x 2,116.8 1b/ft?)

+ 60(min/hr)
o2, /2,530
-~ pbeoB=PB7 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

3262 000 22,28
- lb/hr x 1,545 x (68°F + 460°F) + (28—95 x 2,116.8) + 60
740 78Y

8.5-1-1-52 scfm



GE Pe7221 FA

Matural Gas 12018c2/APPA-2
0619r92
72°F 7/30/42
/3ase load
Volume Flow from HRSG {acfm) :

CT Exhaust adjusted for temperature

2,212,530 L1#7 ,

24567287 acfm x (205°F + 460°F) +« (37060°F + 460°F)

23z 795 :
= 4 0F200L acfm

Velocity (ft/sec);

Volume Flow (ft3/min) + Area (f£2) + g0 sec/min
932 995
1642063 fe3/min + 60 + (18.02 + 4 x 3.14159)
Gt/
- 71072 ft/sec

7
Table A-9:

PM emissions in tons per year
7.0 8460
+7? 1b/hr x 380 hr/yr + 2,000 Ib/ton

32.07
= 26 ton/yr

asEsE e AR EBRERNNENERNUTETY

S0, Emissions--g4 (1b/hr)

Gas
1,526,743 f/hr 10 gr f100
'9-9--15:?—9-1-:54 x 4—6935—/14,-911 X 2 1b 80,/1b s L /O /b/7wojr
4.3

36
= 99772 lb/hr

NO, Emissions (1b/hr) - See Note B:
25 9.2/ 2.5/
2 ppm x [20.9 x (31 - }59/100) - ¥-96] x 2,116.8 1b/fe?
X mft /min
X 46 (molecular wgt NO;) x 60 min
X 5.9 x 10% (adjust for ppm) |

/453
= 3262 1b/hr

L017
/b« [1,545 x (}:860°F + 460°F)



Ge P67221FA
Aaturad Gas 12018C2/APPA-3
Base Lood Serierns
72*F | &
CO Emissions (lb/hr) - See Note C:
Y73 9.2/ 2 212 530
30 ppm x (1 - #¥59/100) x H‘j'O"Z'B'I acfm x 2,116.8 1b/fc2 x 28
(molecular wgt. of carbon)
17
x 60 min/hr + (1,545 x (-1—'&66’1-‘ + 460°F) x 10%)
“44.0
- 9877 1lb/hr

VOC Emissions (1b/hr) - See Note G:

1.5 9.2/ 2,2/2,530
35 ppm x (1-I+T59/100) x -3-,-45-0-,-2.3-7 acfm x 2,116.8 1b/ft2 x 16
(molecular wgt. of methane)

L
X 60 min/hr + (1,545 x (#+069°F + 460°F) x 10°)
2.5}
- 656 1b/hr

Lead Enissions (lb/hr): Afpg Applicable

3
Table A-€:

A B EREENESEREN

H,50, Mist Emissions (1b/hr):

Based on 8 percent of sulfur converted to acid mist

!u.sze,r/a fhr x 10 gré/oa% X 215 SOz/IbS x /.01 /7000 9/ oo .08

X b H 1b X 9—6‘5
(converted) 1.63 2 SQ‘_
0534

~ ¥—2 1b/hr

A-8 A-9 A-/0
Tables A—é—amd—A=5:

EPA emission factor as noted in printout; example for manganese:

e BT X b7 T B Mot App licable
~2r 501102 Lol



Emigsion Calculations, Tables ﬂ-g A’q /4-10
7 7

Manufacturer/Model: GE‘ m 7221 FA
Fuel Tge: A (atu[d[(zas :

Load: 0
Ambient Temperature: 72 £

7-30-92.

Arsenict ____ 1b/10% Btu x ____ MMBtu/hr + 105 MMBtu/10%2 Btu = A4 1b/hr

Beryllium: 1b/10%2 Btu x ____ MMBtu/hr + 10° MMBtu/1012 Btu = A/4 1b/hr

Mercury: _  1b/10%2 Btu x __ MMBtu/hr + 10% MMBtu/10'2 Btu - _AA 1b/hr

Fluoride: _  pg/J x 2.324 1b/10'2 Btu/pg/J x __ MMBtu/hr + 10% MMBtu/1012 Btu
- NA 1o/mr

Nickelt __ _ 1b/10*2 Btu x __ __ MMBtu/hr + 105 MMBtu/102 Btu =- M 1b/hr

Cadmium: ___ 1b/10' Btw x ____ MMBtu/hr + 10° MMBtu/10'2 Btu = AA_ 1b/hr

Chromium: _ _ 1b/10!2 Btu x MMBtu/hr + 10% MMBtu/10%? Btu - ﬁ 1b/hr:
copper: ____ 1b/10%2 Brtu x _____ MMBtu/hr + 105 MMBtu/10!? Btu - __A/_A_ 1b/hr

Vanadium: _ 1b/10%2 Btu x __ MMBtu/hr + 10% MMBtu/10%2 Btu = _AA 1b/hr
Selenjum: _ 1b/10'2 Btu x ___ MMBtu/hr + 105 MMBtu/10'2 Btu = M_ 1b/hr

Polycyclic Organic Matter: / /13 1b/101% Btu x/‘lsa-?MMBtu/hr + 10% MMBtu/10%2 Btu

-3
-/6/x}0 1b/hr

Formaldehyde: ¢8./2 1b/10'2 Btu x/fso,gl MMBtu/hr + 10% MMBtu/101? Beu =&./28 1b/hr

Antimony: _  pg/J x 2.324 1b/10%2 Btu/pg/J x
- NA 1o/

Barium: _  pg/J x 2.324 11:)/101l2 Btu/pg/J x
- NA 1wmr

cobalt: ____ pg/J x 2.324 1b/10%2 Bru/pg/J x
- NA /e

Zinc: ____ pg/J x 2.324 1b/10? Btu/pg/J x

- NA 1b/uar

Chlorine: ppm X 1b/hr fuel oil + 10° ~ NA 1b/tbr

MMBtu/hxr + 10% MMBtu/10!2 Btu

MMBtu/hr + 10% MMBtu/102 Btu

MMBtu/hr + 10° MMBtu/10}? Btu

MMBtu/hr + 10° MMBtu/10'2 Btu



. GE PE 722\ FA

NATURAL GAS 12018C2/APPA-1

79 °F 7;30/?L
PASE LoAD

DESTEC GENTRAIL FLORIDA COfoERATION PROJECT
EXAMPLE CALCULA?&PNS - *F CONDITIONS

P
(From Table A-% On W; RBase (pad:

All Other Calculations on Spreadsheet are Identical.)

6

Table A-%: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)

/42700 9970 1422.7
L‘g-a—?ee x 10-078/105 — §=8t9—9 x 105 Beu/hr

FoeT" U1l (lb/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/lb)
/,422.7 21515 66,126.8
}—Gﬁ9-9 x 10% + k&‘ﬁﬁﬁ 99—?%3 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

3,202,000 2124 a8./9
33880 1b/hr x 1,545 x (F-B68°F + 460°F) + (2625 x 2,116.8 1b/ft?)

+ 60(min/hr)
2,198,744
- 2456287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

3202000 2819

I e3+000 1b/hr x 1,545 x (68°F + 460°F) + (@825 x 2.116.8) + 60
, 729581

- 5159 scfm

- |
|
A
-
1
i
A avwres Gas
1
|
|
A
1
|
1
i
1
|
1



@Ge 27221 FA 12018C2/AP
Marural Gas cerissa:
799 o 7/30/3:
Base

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

2,188,744 g
2450787 acfm x (205°F + 460°F) + (:0684F +« 460°F)
/8 885 '
~ 072081 acfm

Veloci.ty (ft/sec):

Voétume Flow (ft3/min) + Area (ft?) + 60 sec/min
/8 885
1-074-003 £t3/min + 60 + (18.02 + 4 x 3.14159)
&0. 2
- 72 ft/sec

7
Table A-3:

P emissions in tons per year
7.0 8460
+ 1lb/hr x 380 hr/yr + 2,000 1b/ton

38.07
= Z==G ton/yr

50; Emissions--@4d (lb/hr)

: Gas
491,599 Cffhr Lo gr 100 ¢
b ai#e-caf-wﬁ, xefejeo/&—w-ﬁm x 2 1b S0,/1b 5 X /.0 /b/7ooajr

4.2%
= 9879 1b/hr

NO, Emissions (lb/hr) - See Note B:

25 J0.05 /2.36
% ppm x [20.9 x (1 - H=59/100) - #6-96) x 2,116.8 lb/ft?

X 3=45028T ft¥/min
2,188,744 Lizy

x 46 (molecular wgt NO,) x 60 min/hr +« (1,545 x (3+@69°F + 460°F)
X 5.9 x 105 (adjust for ppm)]
Y26
~ 3262 1b/hr



mmﬁllll!illl‘illi"’m

B 722/ F/g 12018C2/APPA- 3

Adturats Gas :
06/28,92

/76900 5; lood. 7730/?2.

CO Emissions (lb/hr) - See Note C:

/5 70.05 2,188 794
36 ppm x (1 - H=59/100) x Zp456,287 acfm x 2,116.8 1b/fr? x 28
{molecular wgt. of carbon)

4,124
x 60 min/hr + (1,545 x (¥46868°F + 460°F) x 108)
429 '
~ 884 1b/hr

VOC Emissions (lb/hr) - See Note C:

L6 10.05 2,188 744
35 ppm x (l-B=55/100) x 7287 acfm x 2,116.8 1b/ft2 x 16
{molecular wgt. of methane)

/124
x 60 min/hr « (1,545 x (¥7866°F + 460°F) x 10F)
2.62
- 656 Ib/hr

Lead Emissions (lb/hr): AJ97'/£;yDﬁ@ﬂﬁlbka

3
Table A-9:

H,50, Mist Emissions (1b/hr):

Based on 8 percent of sulfur converted to acid mist

/497,599 Pinr 2 1.087/100 Cf » 416 S502/1bS x 1.0 Ib /70004, ) 0.08
55-727 9T MTT—0—000—T—575b

X ?:%5 Ib H,50,/1b S0, x 465

(c;nverted)
0.524
= A2 1b/hr

A-2 A-9 A-l0

Tables ++4r4n1+ﬁk*5:

EPA emission factor as noted in printout; example for manganese:
8490 (MMBEuY % 141bt0ll B /l/ot /Ep,olfdd/)/&
B Gt 82—ty e



7/30/92.

Enission Calculations, Tables A’? A'? A"/a
7 7

Manufacturer/Model: @é‘- PB87221 FA

Fuel Type: ﬁzzﬂlaLCv_ﬂ.i
Leoad:

Ambient Temperature: 72‘,;

Arsenic:
Beryllium:
Mercury:

Fluoride:

Nickel:
Cadmium:
Chromium:
Copper:
Vanadium:

Selenium:

1b/10!2 Btu x

pg/J x 2.324 1b/10'2 Beu/pg/J x

1b/10'2 Btu x

1b/1012 Btu x MMBtu/hr + 10% MMBtu/1012 Btu = ZUA 1b/hr

1b/10'? Btu x MMBtu/hr + 10% MMBtu/10'2 Btu ~ AJA 1b/hr

MMBtu/hr + 105 MMBtu/10'2 Btu =~ AM 1b/hr

MMBtu/hr + 10% MMBtu/10!2 Btu

- A lb/hx

1b/10'%2 Btu x MMBtu/hr + 10° MMBtu/1032 Btu - IUA 1b/hr
1b/10'? Btu x MMBtu/hr + 105 MMBtu/10!2 Btu = ZU_A 1b/hr
1b/10" Beu x MMBtu/hr + 105 MMBtu/1022 Btu = AJA 1b/mr

MMBtu/hr + 105 MMBtus10'? Bru = M4 1b/hr

1b/10%2 Btu x MMBtu/hr + 10° MMBtu/1012 Btu =~ U& 1b/hr

1b/1032 Btu x MMBtu/hr + 10% MMBtu/10!2 Bty = Z\_]A 1b/hr

Polycyclic Organic Matter: /.//3 1b/10'? Btu x/422.7 MMBtu/hr + 10° MMBtu/10'2 Btu

158210 1b/hr

Formaldehyde: §8./2 1b/10'2.Btu x /422, mMBtu/hr + 105 MMBtu/10'2 Beu = O./35 1b/hr

Antimony: ___ pg/J x 2.324 1b/10'? Btu/pg/J x ___ MMBtu/hr + 10° MMBtu/102 Btu
- MA omr
Barium: _ _ pg/J x 2.324 1b/10'* Btu/pg/J x _____ MMBtu/hr + 10°% MMBtu/10%? Btu
- VA 1bmr
Cobalt: ___ pg/J x 2.324 1b/10'? Btu/pg/J x._____ MMBtu/hr + 10% MMBtu/10!2 Btu
= _A_ 1b/hr
zinc: ___ pg/J x 2.324 1b/10* Btu/pg/J x ____ MMBtu/hr + 10° MMBEuw/10'? Btu
' - NA 1/hr
Chlorine: ___ ppm x Ib/hr fuel oil + 105 = M_ l1b/hr



GE PG 7224 FA
NATURAL 6 AS
bASE LoAD m
1T °F

DESTEC CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALCULATJONS - F CONDITIONS

arurd/ Gas
(From Table A-% On éis—ﬂﬂe-&e—eﬁ; &661000’
All Other Calculations on Spreadsheet are Identical.)

12018G2/APPA-1

6
Table A-%: (Note: all other data mot calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)

/31,800 10,230 /348.3
183700 x FO5876/10° — 38499 x 10° Btu/hr

Narural Gas

FPoet—C1Y (1b/hr):

Heat Input (1l0° Btu/hr) + Fuel Heat Content (Btu/1b)
/348.3 21515 42668.6
64579 % 105 + $H550 = 999723 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
3,077 000 /140 28,20
35743<6800 lb/hr x 1,545 x (I7O60°F + 460°F) + (28=95 x 2,116.8 1b/ft?)

+ 60(min/hr)

2,728 643
- 34A§Q@484 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

3077 000 29.20

3744000 1b/hr x 1,545 x (68°F + 460°F) + (28-25 x 2,116.8) « 60
760,802

= 8543583 scfm



GE FP6 722l FA

Aatural Gas 12018G2/APPA-2
Aase Lload 7/30/92.
q97°F

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

2,123,643 140 :
24507267 acfm x (205°F + 460°F) +« (I700°F + 460°F)
882,639 ,

= =87200% acfm

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (ft?) + 60 sec/min
782 639
672001 fe3/min + 60 + (18,02 + 4 x 3.14159)

57.8
- #0-2 ft/sec

7
Table A-R:

PM emissions in tons per year
9.0 gféo
+* lb/hr x %68 hr/yr + 2,000 1lb/ton

3¢.07
= 6 ton/yr

&as
S0; Emissions--&&1 (lb/hr)

/419, 278 CfJhr .0 47 /)00 gﬁ
’ Mﬂi-/*bﬁrr X .5 x 2 1b S0,/1b S X /1O /b/?oooﬁr
4. 06

= 99=32 1b/hr

NO, Emissions (lb/hr) - See Note B:

25 991 /248
ppm x [20.9 x (1 - H-59/100) - :6-96] x 2,116.8 1b/ft?
X 2450287 ft3/min
4140

2,/123 643
X 46 (molecular wgt NOp) x 60 min/hr + [1,545 x (}060°'F + 460°F)
x 5.9 x 10°% (adjust for ppm))
/350
- 3262 1b/hr



bE FB7221FA

CO Emissions (1lb/hr) - See Note C:
/5 9.91 2,/236%3
39 ppm x (1 - }H59/100) x
(molecular wgt. of carbon)
1,140
x 60 min/hr + (1,545 x (¥7868°F + 460°F) x 105)
4/.3 '
= 99+% 1lb/hr

VOC Emissions (lb/hr) - See Note C:

/5 9.9/ 2/23693

35 ppm x (1-H=59/100) x 81456428V acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

/1406
x 60 min/hr + (1,545 x (3066°F + 460°F) x 106)
2.36 -
~ 656 1b/hr

Lead Emissions (1b/hv): Aoy 4pplicable.

g
Table A-§:

H,80, Mist Emissions (lb/hr):

[

Based on 8 percent of sulfur converted to acid mist
919278 Sf/nr x 1041 J100 Cp % 21650, /16 S % /.0 /b /700047 ] 0.08
/

- X ?—5‘06 To R,50,/1b S0,x €05
53

(converted)

0.497
= #£-2 1b/hr

A-2,A-9 A-10
Tables &—b4—and—i—s:

L Adoseben 10 INASE Ses  foe A policable.
%‘ﬁ@i—%ﬁr

. 1y <
&M EEENERAEEEEEEENEENNEDN

!

Maturad Gas 12018C2/APPA-3
Base Load. b5
G7%

. - acfm x 2,116.8 1b/ft?® x 28

EPA emission factor as noted in printout; example for manganese:



7/30/92.

Emiesion Calculations, Tables ,4-6’ A"?A'/O
. F Fd

Hanufacture%l{odel: GE Pé?ml FA

Fuel e: Aturel GAS
Load: &é&
Ambient Temperature: _Zl‘f

Arsenic: _ _ _ 1b/10'2 Btu x _____ MMBtu/hr + 10°% MMBtu/10!2 Btu - M_ 1b/hr
Beryllium: _ 1b/10'2 Btu x ___ MMBtu/hr + 10% MMBtu/10!2 Btu = _M_ 1b/hr
Mercury: ___ 1b/10'2 Btu x _____ MMBtu/hr + 10° MMBtu/10'?2 Btu - _’\_I_A_ 1b/hx
Fluoride: __ pg/J x 2.324 1b/10'? Btu/pg/J x ____ MMBtu/hr + 10° MMBtu/10!? Btu
- NA 1b/mr
Nickel: ____ 1b/10% Btu x ____ MMBtu/hr + 105 MMBtu/10*2 Btu = N4 1b/hr
Cadmium: ____ 1b/102 Btu x ____ MMBtu/hr + 10° MMBtu/10%2 Btu = __A_j_A_ 1b/hx
Chromium: ___ 1b/10% Btu x ____ MMBtu/hr + 105 MMBtu/10'2 Beu = NA  1b/mr
copper: ____ 1b/10'2 Btu x ______ MMBtu/hr + 10% MMBtu/10'? Bru - ﬂ_A_ 1b/hr
Vanadium: __ 1b/10Y Btu x _____ MMBtu/hr + 105 MMBtu/10'2 Btu = MNA 1b/hr
Selenium: ____ 1b/10% Btu x ____ MMBtu/hr + 105 MMBtu/102 Bru - NA 1b/hr

Polycyclic Organic Matter: AJA3 1b/102 Bru x /3Y8.3 MMBeu/hr + 10° MMBtu/10%2 Btu
-3
=4.50%0 1b /hr

Formaldehyde: &%./2 1b/10'2 Btu x/3¥8.3 MMBtu/hr + 105 MMBtu/10'2 Beu - O.0/9 1b/hr

Antimony: ___ pg/J x 2.324 1b/10*? Btu/pg/J x ___ MMBtu/hr + 105 MMBtu/10!Z Btu
- NA 1o/mr

Barium: ___ pg/J x 2.324 1b/101.z Btu/pg/J x _ MMBtu/hr + 10° MMBtu/10!2 Btu
- NA  1o/me

cobalt: _ pg/J x 2.324 1b/10? Beu/pg/J x _____ MMBtu/hr + 10° MMBtu/10!2 Btu
- NA 1o/mr

zinc: ____ pg/J x 2.324 1b/10%? Btu/pg/J x __ MMBtu/hr + 10° MMBtu/10'? Btu

- NA 1ome

Chlorines: PPM X lb/hr fuel oil + 10° = [!A 1b/hr




GE PGC122( F¥)

- 120168C2/APPA-1
DiISTILLATE Of 06/13/92
707, LoAD

2T =

DESTEG GENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - 27°F CONDITIONS (7707, LOAD)
(From Table A-14On Distillate 0il;
All Other Calculations on Spreadsheet are Identical.)

Table A-1A! (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10° Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)
/Rja00 /1,430 ,¥76.8
F+83+760 x -LO-,-OlO/lOG ~ F—B49=0 x 106 Btu/hr

Fuel 0il (lb/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/lb)
,,47¢.8 79 L6095
LT&AQ—Q x 10% + 18,550 = 99—?23 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
2,837 000 /166 28.23
IH31680 1b/hr x 1,545 x (ErB68°F + 460°F) + (28-35 x 2,116.8 lb/fe?)

+ 60(min/hr)
/, 738,010
~ 24507787 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
4, 837000 Af.3A3
3—?&-3—6'86'1b/hrx1545x(68F+460F) + (2825 x 2,116.8) + 60

= 85313549 scfm
645 553
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GE PBT22/1FA

20/5;/%0;/ l20180§£}/{f§?;§
(]

7°F
Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

/, 88, 019 200 1166 _
274567287 acfm x (265°F + 460°F) +« (1868°F + 460°F)

acfm

) 12&96;147

Velocity {(ft/sec):

Volume Flow (ft/min) + Area (fe2) + 60 sec/min
§o6, 94/

FO727601 £63/min + 60 « (18.0%2 « 4 x 3.14159)

s52.9
~ #8+2 ft/sec

Table A-24:

PM emissions in tons per year
17 1b/hr x 300 hr/yr « 2,000 1b/ton

= 2.6 ton/yr

50, Emissions--0il (1b/hr)
79,609.5

F9TTZTT 1b/hr x 0.0005 1b S/1b x 2 1b 50,/1b s
796/
= 9972 lb/hr

NO, Emissions (1b/hr} - See Note B:

/.96 1057
42 ppm x [20.9 x (1 - 3-59,100) - B-96] x 2,116.8 1b/fe2

X 273697%9? fe?/min
/ ?3,010 /164

X 46 (molecular wgt NO,) x 60 min/hr « (1,545 x (E1660°F + 460°F)
X 5.9 x 10° (adjust for ppm) }

- %3;7—{ 1b/hr
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GE PA7T221 FA

D/sti/lau_ Orl/ 12018C2/APPA-3
70 % L_OM. 06/12/92
RL7T°F

CO0 Emissions (lb/hr) - See Note C:

/1.9¢6 / %2 010
30 ppm x (1 - H-59/100) x 254565287 acfm x 2,116.8 1b/ft? x 28
(molecular wgt. of carbon)

1166
x 60 min/hr + (1,545 x (}060°F + 460°F) x 1095)
743
- 98-% 1b/hr

VOC Emissions (1lb/hr) - See Note C:

4.0 /1.96 /, 7%¢, 010
35 ppm x (1-H~50/100) x 25%507287 acfm x 2,116.8 1b/fe? x 16
(molecular wgt. of methane)

Lieh
x 60 min/hr + (1,545 x (E968°F + 460°F) x 109)
- €96 1lb/hr
5.66
Lead Emissions (lb/hr):

/476.% 1.3/
8.9 1b/10'? Btu x 1784%-9-x 10° Btu/hr = #765 x 10°2 1b/hr

Table A-3A!
H;80, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

796095 0,08
987299 1b/hr x ¢.0005 1b S/1b x 3.06 1b H,50,/1b § x 665
{converted) .
- ¥+ 1lb/hr
.75

Tables A-4Aand A-5SA:

EPA emission factor as noted in printout: example for manganese:

L, ¥7¢6.8
1:84575 (MMBtu) x 14 1b/10™ Beu

~ 259 x 10°2 1b/hr
207



Emiesion Calculations, Tables /4'3*4’ A"lA; A'fﬂ

Manufacturer/Model: GE P&T7221FA
Fuel Type: Bﬁb/’w 7l

Load: 7 (] »
Ambient Temperature: LQ7°F

Arsenic: 42  1b/10%2 Btu x/476.3 MMBtu/hr + 105 MMBtu/10'2 Btu -@.%.b/hr

Beryllium: 2.5 1b/10 Btu x/¥76.8 MMBtu/hr + 105 MMBtu/10'2 Btu -aﬁi}_O'{b/hr

Mercury: 3.0 1b/10%2 Btu x /476.8MMBtu/hr + 105 MMBtu/10'% Btu -@Lﬁb'fb/hr

Fluoride: /4.0 pg/J x 2.324 1b/10%2 Bru/pg/d x /476.8 MMBtu/hr + 105 MMBtu/1012 By
~ 4 8%10 3b /b

Nickel: /70 1b/10'2 Bru x /476.8 MMBtu/nr + 105 MMBtu/10%2 Btu = 0.25/ 1b/hr

cadmium: /0.5 1b/10'2 Btu x/476-8 wMBru/hr + 105 MMBeu/10!? Bru = @_I_O-fia/hr

Chromium: ¥7.5 1b/10'% Btu x M476.8 MMBtu/hr + 10° MMBtu/10!2 Btu -7M-%b/hr

copper:s 280 1b/10%2 Bru x /476.§ MMBtu/hr + 106 MMBtu/10'2 Bru = O.4/3 1b/hrl

vanadium: @55 1b/102 Bru x /476.8 mMBru/mr + 108 MMBtu/10%2 Btu = 0./03 1b/hr

selenium: A3.42 1b/10'2 Btu x /4/76.8 MMBtu/hr + 105:MMBtu/10!2 Btu -M-%b/hr

Polycyclic Organic Matter: O.278 1b/10%? Bru x 476.8 MMBtu/hr + 10° MMBtu/10!2 Btu
-IIM"’lb/hr

Formaldehyde: 405 1b/10%2 Btu x /476.8 MMBtu/hr + 10° MMBtu/10%2 Btu = 0. 598 1b/hr

Antimony: 9_‘{_ pg/J x 2.324 1b/10%2 Bru/pg/J x /476.8 MMBtu/hr + 105 MMBtu/1012 Bru
~3.23%01b /b |

arium: £.4  pg/d x 2.324 1b/10'2 Beu/pg/J x /476.8 MMBtu/hr + 10° MMBtu /102 Beu
-im-zl.b/hr

Cobalt: .ﬁ_ Pe/J x 2.324 1b/10'2 Btu/pg/J x/m MMBtu/hr + 10% MMBtu/10!? Btu
-/.M'ib/hr

zinc: £94 pg/J x 2.324 1b/10% Beu/pg/J x /476 .8 MMBtu/hr + 105 MMBEu/10%2 Bru

- [.0] 1bshr
-2
Chlorine: &5 ppm x 226075 lb/hr fuel oll + 105 =3 9§%/0 1b/hr



GE PE 7224 FA

12018C2/APPA-1
(l[ ( :;‘ "?;l Lt:«:;e olL 06/13/92
=]
T2 °F

DESTEC CENTBRAL FLORIDA COGENERATYON PROJECT
EXAMPLE CALCULATIONS - 43°F CONDITIONS (V0% LOAD)
(From Table A-1AOn Distillate 0i1;
All Other Calculations on Spreadsheet are Identical.)

Table A-1A: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10% Btu/kWh)

/11000 /I 800 1, 30%.
184706 x 18-670/105 — 4.—-8-‘—9-98:{ 10 Btu/hr

Fuel 0il (1b/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/1b)

/,309.% 70,609,2
18499 x 105 + 18,550 = 995793 1b /hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

2,619,000 /,192 28./6
3—?46—000 lb/hr x 1,545 x (b—eﬁe F + 460°F) + (28-95 x 2,116.8 1b/ft2)

+ 60{min/hr)

/,869,045
2—&30—2&7 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
2,61 000 28./6
3—443—660 lb/hr x 1,545 x (68°F + 460°* F) + (2825 x 2,116.8) + 60
597,37

- 8§%—i52 scfm



z

,nl.l-l.i.lm

Ge A3 722174
Dstliote s/
707% Load.

T2°F

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

/, 967045 <200 /,192 _
54507267 acfm x (DOSF + 460°F) + (1-060°F «+ 460°F)
TH4E 71
- h&??fﬁﬁ-i_sacfm

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (fe2) + 60 sec/min
7&!6,?13
lTOJQTGGi-fta/min + 60 + (18.0% « 4 x 3.14159)

- ;/O{Z ft/sec

Table A-24-

PM emissions in tons per year

17 1b/hr x 300 hr/yr + 2,000 1b/ton

= 2.6 ton/yr

50, Emissions--0il (1b/hr)
70,609.2
3957229 1b/hr x 0.0005 1b s5/1b x 2 1b S0,/1b 8§

70. 6/
= %92 1b/hr

NO, Emissions (lb/hr) - See Note B:

/2,40 /0.8}
42 ppm x [20.9 x (1 - E=59/100) - 9] x 2,116.8 1b/fe2
X 480287 £l /i
/8eq 045 T

4192

X 46 (molecular wgt NO,) x 60 min/hr + [1,545 % (F069°F 4+ 460°F)

X 5.9 x 105 (adjust for ppm) ]

28,
~ -i'l-Gveflb/hr

12018C2/APPA-2
06/13/92
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GE AL T7221FA

Di vy 0/ 12018C2 /APPA-3
707: Laa-l-c 06/12/92
T2°F

CO Emissions (1b/hr) - See Note C:

72.40 /, 36§, 045
30 ppm x (1 - ¥+T99/100) x 7287 acfm x 2,116.8 lb/fc? x 28
{molecular wgt. of carbon)

/192
x 60 min/hr + (1,545 x (I5068°F « 460°F) x 10°)

(8.4
~ 98=4 1b/hr

VOC Emissions (1b/hr) - See Note C:

4.0 /2,40 18¢% 045
5 ppm x (L-¥H=59/100) x 2’745'6'72-8-7 acfm x 2,116.8 1lb/ft? x 16
(molecular wgt. of methane)

4,192
x 60 min/hr + (1,545 x (I7069°F + 460°F) x 106)
.21
- 679¢% 1lb/hr
Lead Emissions (lb/hr):
/4309.8 17

8.9 1b/10'? Btu x 18499 x 105 Btu/hr = +6% x 1072 lb/hr

Table A- BA:

H,80, Mist Emissions (1lb/hr):

Based on 8 percent of sulfur converted to acid mist

70,609.2 0.08
9972279 1b/hr x 0.0005 1b S/1b x 3.06 1b H,50,/1b S x 085
{converted)
565
= ¥—2 1b/hr

Tables A-fAand A-SA:

EPA emission factor as noted in printout; example for manganese:

/3078
17848-9- (MMBtu) x 14 1b/10'% Btu

/.83
- 259 x 1072 1b/hr




Emigsion Calculationsg, Tables A‘BA' A' 4A' Af)A

Manufacturer/Model: % ZEZ.I FA

taad: ot '

Ambient Temperature: _7&1"?

arsenic: 4.2 1b/10' Btu x/309.8 mMBtu/hr + 106 MMBtu/10'2 Btu -5_Z§x_lg_fb/hr

Beryllium: 2.9  1b/10? Btu x /3078 MMBtu/hr + 10% MMBtu/10'? Btu -Bﬁw'{b/hr

Mercury: 3.0 1b/10" Btu x/309.8 MMBru/hr + 10 MMBtu/102 Btu -3_.2210?13/111:

Pluoride: /ig__ pg/J x 2.324 1b/10'2 Btu/pg/J x@ MMBtu/hr + 10° MMBtu/1012 Btu
~ 42440 Th o

Nickel: /70 1b/1012 Beu x /3098 mMBtu/hr + 105 MMBtu/10%2 Btu = 0.223 1b/hr

cadmium: /0.5 1b/10'2 Btu x [307.§ mMBtu/hr + 10° MMBEu/10'2 Bru —138__}_/_9'%1)/11:

chromium: 479 1b/10'2 Btu x /307.§ MMBtu/hr + 10° MMBtu/1012 Btu = 4_-__22_#/9?1:/11::

Copper: -g_&Q_ 1b/10%2 Btu x /_3;)_7_8 MMBtu/hr + 10% MMBtu/10'? Btu = 2_36;7 1b/hr

vanadium: 695 1b/10% Bru x £309.8 MMBtu/hr + 105 MMBtu/10%2 Beu —9/x/0 “1b/hx

selenium: 3.4 1b/10'2 Btu x A309.8 MMBtu/hr + 105 MMBtu/10'2 Btu -BM'izb/hr

Polycyclic organic Matter: 0.278 1b/10%2 Btu x £309.8 MMBtu/hr + 108 MMBtu/10'? Btu
=3L§_MJ"[1b/ﬂr

Formaldehyde: 405 1b/10% Bru x (3098 MMBtu/hr + 105 MMBeu/10'2 Btu =0.53  1b/hr

Antimony: 24 pe/J x 2.324 1b/10 Bru/pe/J x /3098 mMBtu/hr + 105 MMBtu/10'% Beu

— 256X0 1t mr |

Barium: &4 pg/J x 2.324 1b/10'% Bru/pg/d x A309.8 MMBeu/hr + 105 MMBtu/10'® Btu
_ 2.56xI0 1b/hr

cobalt: 3.7 pg/J x 2.324 1b/10'2 Btu/pg/J x /309.8 MMBru/hr + 105 MMBtw/10% Beu
- Ni‘_{g-?ib/hr

zinc: R94 pe/3 x 2.324 16710 Bru/pg/J x A309.8 MMBeu/br + 105 MMBtu/10%? Btu
- 0.895 1o/mr ,
Chlorine: 0.5 ppm x 79609.5 1b/hr fuel oil + 108 3.53*/0.1%3/111‘



GE PG 7221 T4 12018C2/APPA-1
(ST ILUATE O[L 06/13/92

70% LoAD

© DESTEC CENTRAL FLORIDA GOGENERATION FPROJECT
‘1

7
EXAMPLE CALCULATIONS - 3%¥°F CONDITIONS (707 LOAD)
(From Table A-1AOn Distillate O11:

All Other Calculations on Spreadsheet are Identical,)

Table A-1A: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10° Btu/hr):

Power (kW) x Heat Rate (10% Btu/kWh)

?5’5’00 /2,280 12096
183L360 x 100767105 ~ 18499 x 105 Btu/hr

Fuel 0il (lb/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/lb)

/,209. 6 65,2065
1r849-9-x 105 + 18,550 — 952323 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

2,570 000 /200 28./3
43660 1b/hr x 1,545 x (¥<OB0°F + 460°F) « (26=25 x 2,116.8 1lb/ft2)

+ 60(min/hr)

/ 302.£H13
3T4§9—%87 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

2,570,000 A8./3

R Ib/hr x 1,545 x (68°F + 460°F) + (28795 x 2,116.8) + 60
J 23 /98
&5%7%&% scfm
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Ge PB722/1 FA

/225;'/% i/ o
0 od.
97°F

Volume Flow from HRSG (zcfm):

CT Exhaust adjusted for temperature

/802,083 200 /, 200 7
2450287 acfm x (£85°F + 460°F) + (Lr060°F + 460°F)

= Ff42-061 acfm
76,4/

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (ft2) + 60 sec/min
716,49/
e7e001 ft’/min + 60 + (18.0% + 4 x 3.14159)

- m fc/sec

Table A-2A:
PM emissions in tons per year

17 1b/hr x 300 hr/yr + 2,000 1lb/ton

= 2.6 ton/yr

S0, Emissions--0il (lb/hr)
65, 206.5
f0F22—9 1b/hr x 0.0005 1b S/1b x 2 1b S0,/1b S

= gg_?a,! 1b/hr

NQ, Emissions (lb/hr) - See Note B:
/2 .48 /1.07
42 ppm x [20.9 x (1 - #+59/100) - 16-96] x 2,116.8 1b/fc?
X 2ohB0-287 ft?/min
1,902/083 1,200

X 46 (molecular wgt NO,) x 60 min/hr + (1,545 x (3668°F + 460°F)
x 5.9 x 10® (adjust for ppm)]

2110
- 326~ lb/hr
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Ge L5722 FA
Distilate 0;( s
4 Load.
97°F
CO0 Emizsfons (lb/hr) - See Note C:
/2,498 ! 802 083
30 ppm x (1 - H=59/100) x £4565269 acfm x 2,116.8 lb/ft? x 28

(molecular wgt. of carbon)

4,200
x 60 min/hr + (1,545 x (F7868°F + 460°F) x 10°)
65.6 )
- 984 1b/hr

VOC Emissions (lb/hr) - See Note C:
A/ /2,48 /802 083

3% ppm x (1-H59/100) x 25%5659867 acfm x 2,116.8 1b/ft? x 16

(molecular wgt. of methane)

/,200
x 60 min/hr + (1,545 x (5868°F + 460°F) x 105)
5.12
- 656 1b/hr

Lead Emissions (lb/hr):
/209 6

/.OE
8.9 1b/10'2 Btu x 48499 x 10° Btu/hr — 3= x 1072 1b/hr

Table A-3A:

H;50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

65, 206.5

2,08

9657229 1b/hr x 0.0005 1b S/1b x 3.06 1b H;50,/1b § x 485

(converted)

7.99
- 12 lb/hr

Tables A-4Aand A-SA:

EPA emission factor as noted in printout;
/2096

+-849+9 (MMBtu) x 14 1b/10'? Beu
/.69 x 0%
- 35822102 1b/hr

example for manganese:



Emission Calculations, Tables A-3A:A"4‘A,A'5A

Manufacturgy/Model: @E 6722 FA
Fuel rip&umuu
Load: (O

Ambient Temperature: Q‘ZDE

Arsenic: Ll_ 1b/1012 Btu x /209 6 MMBtu/hr + 10% MMBru/10'? Btu -é_fg?__r_l_o.i,b/hr

Beryllium: <.D 1b/102 Btu x /209, 6 MMBtu/hr + 105 MMBtu/10'2 Btu -sgﬁg"ibmr

Mercury: 3.0 1b/10'% Btu x /209 6MMBtu/hr + 10° MMBtu/10'? Btu -3M'§b/h;

Fluoride: /4.0 pg/J x 2.324 1b/10'2 Btu/pg/J x /20§ 6 MMBtu/hr + 105 MMBtu/102 Btu
- 394xJ0 1b/hr

Nickel: /70 1b/10%? Btu x /209 éMMBtu/hr + 105 MMBtu/10%2 Btu = 0.206 1b/hr

cadmium: /0.5 1b/10%? Btu x /209.6 uMBtu/hr + 10° MMBtu/102 Btu -/-__Z_M-fb/hr

Chromium: 475 1b/10'? Btu x /209 6 MMBtu/hr + 10° MMBtu/10%? Btu -5.75210 fb/hr

copper: 280 1b/1012 Btu x /209.6MMBu/hr + 105 MMBru/10'2 Beu =£.337 1b/hr

vanadium: 695 1b/1012 Btu x /2096 MMBru/hr + 106 MMBtu/10'2 Btu —~8.4/%1G b /i

selenium: 23.-42 1b/10%2 Bru x /[209.6 MMBtu/hr + 10° MMBtu/10*2 Btu -2,&3_"/05.2}3/hr

Polycyclic Organic Matter: O.278 1b/10'? Btu x /209 6 MMBtu/hr + 105 MMBtu/10'% Btu
- 3360 {b /b

Formaldehyde: 405 1b/10%2 Btu x /209.6 MMBtu/hr + 10° MMBtu/10'2 Btu = 0,490 1b/hr

Antimony: 94 pe/J x 2.324 1b/10%2 Btu/pg/J x /202 6 mMBtu/hr + 108 MMBtu/10% Beu
~2.64%10 b /o |

Bariums L_‘g{__ pe/J x 2.324 1b/101'2 Btu/pg/J x/209. 6 MMBtu/hr + 105 MMBtu/10'2 Btu
~2.3648 1b/hr

Cobalt: & pg/J x 2.324 1b/10'? Btu/pg/J x _m_q.éMMBtu/hr + 10% MMBtu/102 Btu
- Lo b/ |

Zinc: oﬂ pe/J x 2.324 1b/10%2 Btu/pg/J x /209.6 MMBtu/hr + 10° MMBtu/10%2 Btu
- 0.926 1b/hx

chlorine: 0.5 ppm x 65206.5 1b/hr fuel oil + 10° dw-zib/hr



GE PGI122( F4

NATURAL GAS 12018G2/APPA-1
707., LOAD 7‘30/?2.
217 °F

DESTECG CENTRAL FLORIDA COGENERATICN PROJECT

EXAMPLE CALCULATIONS - 27°F CONDITIONS

(From Table Aé’m On Mm; 703 LoD

All Other Calculations on Spreadsheet are Ide}ltical.)

bA
Table A-3: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (109 Btu/hr):

Powa;‘ (kW) x Heat Rate/(lg'; g:u/kﬂh)
119, 900 10770 27/,
HF-760 x 167676,30° — 16499 x 105 Bru/hr

Maturat (ras
Foet01rr (1b/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/lb)
/,291.3 21515 69ol1.7
49T x 10° « L6550 - 595343 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

2, 744 000 177 2845
FTEITO00 1b/hr x 1,545 x (37866°F + 460°F) + (2625 x 2,116.8 1b/f¢2)

+ 60(min/hr)
/920 685

- - acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

2, 744 000 2845

3437680 1b/hr x 1,545 x (68°F + 460°F) + (38725 x 2,116.8) « 60
619 500

= 85383 —scfm




GE P6722) FA

Aeturas Gas 12018C2/APPA-2

06755792
707 Lord 20)92
S27°F

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

1,920,4%5 200 5177
Pota0TET acfm x (205°F + 460°F) + (r860°F + 460°F)
774,375 .

- 11894061 acfm

Velocity (ft/sec):

Volume Flow (ft®/min)} + Area (ft2?) + 60 sec/min
774, 375

b—@%ﬂ—ﬂﬂl ft3/min + 60 + (18.0% +« & x 3,14159)
50.7
- M2 ft/sec

7A
Table A-$:

PM emissions in tons per year

20 SHeO
+? 1b/hr x 380 hr/yr +« 2,000 lb/ton

3%.07
- d=6 ton/yr

GAS

50, Emissions--8+}F (lb/hr)

287 ¢t hr L08r/]/00¢
/35949.,.1?7.22/_&,4“ x.a...ajaeé—kb—sﬁ-rb x 2 1b 80,/1b § x J.O M/?oaajr

3.29
- 9972 1b/hx

NO, Emissions (lb/hr) - See Note B:

as 7 84 12 46

“? ppm x [20.9 x (1 - HET59/100) - 16-96] x 2,116.8 1b/fc?
X 24450-287 ft3/min
/920,685

77
X 46 (molecular wgt NO,) x 60 min/hr + [Lrﬁbﬁ X (B60°F + 460°F)
x 5.9 x 10% (adjust for ppm)]
/7.7
- 3262 1b/hr
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GE RB7221 FA
Motural Gas 12018C2/APPA-3
D 06712792
‘7'7% LOrD Teofon
XT°F
A Cco Em;gsi.ons (1b/hr) Z-slslee Note (iq 20’6 5

99 ppm x (1 - }59/100) x 2=4%568+269 acfm x 2,116.8 1b/ft2 x 28
(molecular wgt. of carbon)

[177
X 60 min/hr + (1,545 x (35960*F +« 460°F) x 105)
3713 '
—~ 984 1lb/hr

VOC Emissions (lb/hr) - See Note (:
1.8 7.84 1,920,685

35 ppm x (1-1-1;.'5'9/100) X 244507287 acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

Wrr
X 60 min/hr + (1,545 x (:7060°F + 460°F) x 106)
2./3
- 6+56 1b/hr

Lead Emissions (1b/hr): plpr Appllm/e
8-S 3b A2 B eu—rt—i 8400 %108 Beurr—tr 5t 82 1b thi
2A
Table A-%:
H,S0, Mist Emissions (1lb/hr):

Based on 8 percent of sulfur converted to acid mist

(4359287 $/hr x1.09c/100 Cf 2216505 /b S x /.0 15/700097 Y . 4g
Y 95 R T T e 0005 kb—6ATh X ;;-gg Tb F,S0,/1b SO,x -85

(converted)

O.47¢
= ¥2—3~1b/hr

A-8A A-9A, A-10A
Tables pA—di—mwmd—A—5-:

EPA emission factor as noted in printout: example for manganese:
12 .
I8 eSS (aiB el L0 B Mot Appheable
2 S L0 Ly




7/30/92

Emission Calculations, Tables /4 -8/4’ A '?A', A'IOA
Manufacturer/Model: GE' Ae7a2l FA

Fuel Type: =T
Arsenic: __ 1b/10'2 Btu x ___ MMBtu/hr + 10° MMBtu/10%? Btu = M_A lb/hr
Beryllium: __ 1b/10%2 Btu x ____ MMBtu/hr + 10° MMBtu/10%? Beu = AJA  Ib/hr
Mercury: __ 1b/10%2 Btu x __ MMBtu/hr + 10% MMBtu/10? Btu - __A)A_ 1b/hr
Fluoride: ___ pg/J x 2.324 1b/10% Btu/pg/J x _____ MMBtu/hr + 10° MMBtu/10!2 Btu
- A 1b/hr
Nickel: ___ 1b/10'2 Btu x _____ MMBtu/hr + 10° MMBtu/10'2 Btu — _NA 1b/hr
Cadmium: __ 1b/10' Beux __ MMBtu/hr + 10° MMBtu/10'2 Btu - NA  1b/nr
Chromium: _____ 1b/10' Btu x _____ MMBtu/hr « 10° MMBtu/10*2 Btu = AMA 1b/hr
copper: ____ 1b/10"2 Btu x _____ MMBtu/hr + 10° MMBtu/10'? Btu - NA 1b/mre
Vanadium: ____ 1b/10'2 Btu x _____ MMBtu/hr + 105 MMBtu/10%? Btu = AJA 1b/hr
Selenium: ____ 1b/10%2 Btu x _____ MMBtu/hr + 10% MMBtu/10'? Btu = AJA 1b/hr
Polycyclic Organic Matter: /.//3 1b/102 Btu x/&é MMBtu/hr + 108 MMBtu/10'2 Btu
=/i/:/_0-fb/hr
Formaldehyde: $8.J2 1b/102 Btu x /29.3MMBeu/hr + 105 MMBru/1012 Btu = O.//% 1b/mr
Antimony: __ pg/J x 2.324 1b/10'2 Btu/pg/J x __ MMBtu/hr + 10° MMBtu/10'2 Btu
~ NA 1ibsmr
Barium: _ pg/J x 2.324 1b/10i2 Btu/pg/J x _ MMBtu/hr + 10% MMBtu/10!? Btu
- NA 1b/hr
Cobalt: _ pg/J x 2.324 1b/10%2 Btu/pg/J x __ MMBtu/hr + 10°% MMBtu/10'% Bru
- NA 1bshr
Zinc: _____ pg/J x 2.324 1b/10'? Btu/pg/J x ___ MMBtu/hr + 10° MMBtu/10!2 Btu
- MA 1b/nr

Chlorine: ppm X lb/hr fuel oil + 10° - A!A 1b/hr



GE PG 7221 FA

12018G2 .
NATULAL GAS ceﬁiﬁa;
76 7% Lok 7/30/92.
LY °F

DESTEC CENTRAL FLORIDA CO%E ERATION PROJECT
EXAMPLE CALCULATIONS - £%°F CONDITIONS

ral
(From Table A-éf on M; 707, Load
All Other Calculations on Spreadsheet are Identical.)

LA
Table A-%: (Note:

all other data not calculated but supplied by
Manufacturer)

Heat Input (10° Btu/hr):

Power (kW) x Heat Rate (10% Btu/kWh)
/06,500 11,070 /10790
83700 x H670/10° = 8499 x 10° Btu/hr

Marwred Gas
Puet-o01l (lb/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/lb)
1,179.0 2/515 54799
8499 x 10° + H5556 = 997728 1lb/hr

Volume Flow (acfm) - See Note A:

V = mRT/PH
2 595 000 /,195 28.32
34243000, 1b/hr x 1,545 x (Fr860°F + 460°F) + (26-25 x 2,116.8 1b/ft?)

+ 60(min/hr)

/,84&%6227
- Pt B G—2BT acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

2595000 2832

37437000 1b/hr x 1,545 x (68°F + 460°F) + (28-25 x 2,116.8) + 60
598,641

= 05132 scfm
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GE PGT221 FA

Aatural Gas 1201.8C2/APPA-;
70‘% LoAD °‘7‘*’7”7/30 oz
61°F

Volume Flow from HRSG {(acfm):

CT Exhaust adjusted for tempersature

/, 845,077 200 /,195
A i50287 acfm x (2ZOF*F + 460°F) « (-l:-&&O‘F + 460°F)
735, 80/

- 1-,-04-2—.0'81 acfm

Velocity {ft/sec):

Volume Flow (ft3/min) + Area (ft2) + 60 sec/min
735 %0)
1-—9-?-2—09-1 ft3/min + 60 + (18.0% +« 4 x 3.14159)
/.2
- #r2 ft/sec

A~74
Table A=%:

PM emissions in tons per year
?o 84¢o
+# 1lb/hr x 360 hr/yr + 2,000 1lb/ton

3r.07
= 26 ton/yr

Gas

50, Emissions--

/, 2%/ 005 f/n-1 /03’/’”%
x 2 1b SO0,/1b S xj/b/?’aaoj/

3. 55
~ 5537 1b/hr

NO, Emissions (lb/hr) - See Note B:

25 2.98 /2.4
42 ppm x [20.9 x (1 - ¥59/100) - }6+96] x 2,116.8 1b/ft2
x 24507787 ft¥/min

1,895077 /195
x 46 (molecular wgt NO,) X 60 min/hr + [1,545 x (L-.-O-GO-‘F + 460°F)
x 5.9 x 10° (adjust for ppm)}

17%.]
- #6= 1b/hr
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Ge 8722) FA |
12018C2/APpA-3
Netwras Gas A
707 Load 7/30/92
61°F
CO Emissions (lb/hr) - See Note GC:
/5 2,93 1,895,077
3¢ ppm x (1 - H=59/100) x 254505287 acfm x 2,116.8 1b/ft2 x 28
{molecular wgt. of carbon)
4,795
X 60 min/hr +« (1,545 x (35060°F + 460°F) x 1065)
35.0 :
- 98+4 1b/hr

VOC Emissions (lb/hr) - See Note C:

/.5 .93 /, 945,077
&5 ppm x (1-¥1759/100) x 274907287 acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

1,195
x 60 min/hr « (1,545 x (EOBU°F + 460°F) x 108)
2.00 .
- 6~56 1b/hr

Lead Emissions (lb/hr): A/Ot /t,a/o/,cw/,:_
-84

Table 4-}:

H,50, Mist Emissions (lb/hr):

Based on 8 percent offulfur converted to acid mist

{ 24005 Sffhe 4 1090100 cp x 21630, /165 X 1.0 16/ 70004¢ 0.08

’ e

x 386 1b H,50,/1b Sozx 493
(converted) 1.63

0.434
= +2=2 1b/hr

A-8A A-9A A-10A
Tables A~i—and—foes:

EPA emission factor as noted in pPrintout; example for manganese:

1 BLQ S (MMBELY v LA Lirtd-gl2 Ry Nt /épp//ca_b/&

2-59— 1022 1h iy

|




7/30/92

Emission Calculations, Tables A '8/4, A' 9/4’ A "10/4

Manufacturer/Model:

Fuel Type;
Load: ‘70

f% % 722) FA

Ambient Temperature: é‘le

Arsenic:
Beryllium:
Mercury:

Fluoride:

Nickel:

Cadmium:

Chromium:

Copper:

Vanadium:

Selenium:

____ 1b/102 Btu x ____ MMBtu/hr + 105 MMBtu/10!? Btu - M 1b/hr
____ 1b/10™ Btu x _____ MMBtu/hr + 10° MMBtu/10'2 Btu = A/4 1b/hr
_ 1b/10' Btu x ____ MMBtu/hr + 10° MMBtu/10'2 Btu = ANA 1b/hr
____pg/J x 2.324 1b/10'2 Btu/pg/J x ______ MMBtu/hr + 10° MMBtu/10%2 Btu
- NA 1o/mr
__ 1b/10'? Btu x _____ MMBtu/hr + 10% MMBtu/10!? Btu - _M_ 1b/hr
_ 1b/10" Btu x _____ MMBtu/hr + 10° MMBtu/10'? Btu = AJA 1b/hr
_ 1b/10% Btu x ___ MMBtu/hr + 105 MMBtu/10'2 Beu = NA  1b/hr
__ 1b/10%2 Btu x ______ MMBtu/hr + 10° MMBtu/10'? Btu - M_ 1b/hr
____1b/10%2 Btu x _____ MMBtu/hr + 10° MMBtu/10!% Btu - M_ 1lb/hr
1b/10'% Btu x _ MMBtu/hr + 10%5:MMBtu/10%? Btu = _AA 1b/hr

Polycyclic Organic Matter: /A //3 1b/1032 Btu x //720HMBtu/hr + 105 MMBtu/10'? Btu

-3
= /3)x/0 1b/hr

Formaldehyde: £8)2 1b/10'% Btu x /[79.0 MMBtu/hr + 10° MMBtu/10%2 Btu - 0.!0‘/ 1b/hr

Antimony: pg/J x 2.324 1b/10%*? Btu/pg/J x _ MMBtu/hr + 10° MMBtu/10'%? Btu
- NA 1o/me

Barium: _ pg/J x 2.324 11)/].01.2 Btu/pg/J x ______ MMBtu/hr + 10° MMBtu/10!? Btu
- NA_ 1b/nr

chalt:. _ pg/Jd x 2.324 1b/10 Btu/pg/J x _____ MMBtu/hr + 10° MMBtu/10'? Btu
- MNA_ 1b/he

zinc: ___ pg/J x 2.324 1b/10'2 Btu/pg/J x ___ MMBtu/hr + 10° MMBtu/10*? Btu
- NA_ 1o/mr

Chlorine: __ ppm x lb/hr fuel oil + 108 - M_ 1b/hr




.

GE PL7 22\ FA

NATUORAL GA-S 12018C2/APPA- ;
T2

DESTEC CENTRAL FLORIDA co%%gERATION PROJECT
EXAMPLE CALCULATIONS - 24°F CONDITIONS
GA AJEZAQAL

(From Table A-1 On Diesiliace—0id; 7070 LoAD
All Other Calculations on Spreadsheet are Identical.)

eA
Iable A-4: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (105 Btu/kWh)

/03 100 11340 1169 2
HF700 x 36-070/10° — 4—949—9 x 106 Btu/hr

Aatural Gas
Faal.Qit (1lb/hr):

Heat Imput (10° Btu/hr) + Fuel Heat Content (Btu/1b)
/” 69 a 2/ 5/5 543413
6499 x 10° + 18=—556 - 9O~7F23 1b/hr

Volume Flow (acfm) - See Note A-

V = mRT/PM
2,560,000

/199 2827
QqJééqﬂﬂﬂ.lb/hr x 1,545 x (47966‘F + 460°F) + (2895 x 2,116.8 lb/ftz)

+ 60(min/hr)
1,927,352

= E307287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
2.560,000 28.27
37437068 1b/hr x 1,545 x (68°F + 460°F) + (2825 x 2,116.8) + 60
5¥/,580

= §51—t5? scfm
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GE R 722/ FA
Moturad Gras 12018G2/APPA-2
86713792
72°F
Volume Flow from HRSG (acfm):
3T Exhaust adjusted for temperature 1?7
327 352 =200 /,
2—4-5-&-.—2-8—? acfm x (285"F + 460°F) « (Hﬁe F + 460°F)
726,975

- 4704@799& acfm

Velocity (ft/sec):

Volume Flow (ft?/min) + Area (£ft?) + 60 sec/min
72¢,975

L—G?%*GGi ft3/min +« 60 + (18.0% +« 4 x 3.14159)
476
- M2 ft/sec

Table a9
Table aA-9:

PM emissions in tons per year

9.0 3460
= lb/hr x 380 hr/yr + 2,000 1b/ton
38.07
= 26 ton/yr
Gas

S0, Emissions--€+1 (lb/hr)

1230 688 % /hr r/#0
94 pRr Ol X .n_d%eé—)sb-ifm x 2 1b 50,/1b § & /.016/700054’

352
- 89=32 1b/hr

NO, Emissions (lb/hr) - See MNote B:

25 7.34 /2.3%
#2 ppm x [20.9 x (1 - ¥ETI9/100) - ¥=96) x 2,116.8 1b/ft?
x RA907787 £e3/min

1,537 352 /199
x 46 (molecular wgt NO;)} x 60 minshr « [L1,545 x (L-QGG F + 460°F)
x 5.9 x 10% (adjust for ppm)]

1157
- 369 1b/hr



Ge MB722) FA
Matura/ Gds 12018C2/APPA-3
06412499
T2°F
CO Emissions (lb/hr) - See Note C:
/5 9.34 /, 827352

36 ppm x (1 - BH~88/100) x 25456-28F acfm x 2,116.8 1b/ft? x 28
(molecular wgt, of carbon)

/19
X 60 min/hr + (1,545 x (E068°F + 460°F) x 106)

345 ‘
~ %424 1b/hr

VOC Emissions (1lb/hr) - See Note C:
.5 934 [, 897352

$+5 ppm X (1-1dr59/100) x 24450287 acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

1,197
x 60 min/hr +« (1,545 x (3660°F + 460°F) x 10%)
2.00
- 6756 1b/hr

Lead Emissions (lb/hr): Ljs¢ A:p,oh'ca.b le.

B8 b4 Bou 1840 0% 108 Buntha el b5st—t0-2Hs ey
2A
Table A-%:

H,50, Mist Emissioens (lb/hr):

Based on 8 percent of sulfur converted to acid mist
( /, 230,688 gl‘/hr X 104r/100eL ® 2 1b 50,//65 x L0)b)700049r ) 009
50722ty 5 060515

X 386 1b H,50,/1b SO, x €705
1.3 %

{converted)

0.43/
- ¥a—- Ib/hr

- -4, A-I0
Tables M: A

EPA emission factor as noted in printout; example for manganese:

Mot /4;30/"00)/&.

s e e R LR B
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7/30/%2

Emiesion Calculations, Tables A-QA, A’?A" A'IDA

Manufacturer/Model: GE' P@ 722/FA

Fuel Type:
Load:

e
Ambient Temperature: 7:2,F

Arsenic:
Beryllium:
Mercury:

Fluoride:

, Nickel:

‘ Cadmium:
Chromium:
Copper:
Vanadium:

Selenium:;

____1b/10%2 Btu x ___ MMBtu/hr + 10° MMBtu/10!? Btu - _NA_ 1b/hr
_ 1b/10™ Btu x _____ MMBtu/hr + 105 MMBtu/10?2 Beu - NA 1b/hr
____ 1b/10'2 Btu x __ MMBtu/hr + 10° MMBtu/10!? Btu - M_ 1b/hr
_ pg/d x 2.324 1b/102 Btu/pg/J x __ MMBtu/hr + 10° MMBtu/10'% Btu
- NA  1b/nr
_ 1b/10'2 Btu x _____ MMBtu/hr + 105 MMBtu/1012 Btu - AJA  1b/hr
_ 1b/10" Btu x _____ MMBtu/hr « 105 MMBtu/10%2 Bru = AJA 1b/hr
15710 Btu x ______ MMBtu/hr + 10° MMBtu/10%? Btu = AJA 1b/hr
1b/10'2 Btu x _____ MMBtu/hr + 105 MMBtu/10'? Btu ~ _NA 1b/hr
_ 1b/10 Btu x _____ MMBtu/hr + 105 MMBtu/10'2 Bru = NA 1b/hr
_ 1b/10% Btu x _____ MMBtu/hr + 105 MMBtu/10'2 Btu = NA  1b/hr

Polycyclic Organic Matter: /. //3 1b/10%? Btu x /)$9.d MMBtu/hr + 10% MMBtu/10'2 Btu

-/.3*/0-31b/hr

Formaldehyde: $¥./2 1b/101 Beu x /69 mMBru/hr + 105 MMBtu/10'2 Beu =4./03 1b/mr

Antimony: _ pg/J x 2.324 1b/10%2 Btu/pg/J x ____ MMBtu/hr + 10° MMBtu/10!% Btu
- NA 1b/mr

Barium: pg/J x 2.326 1b/10" Btu/pg/J x _____ MMBtu/hr + 10° MMBtu/10%? Beu
- NA 1o/

Cobalt: pg/J x 2.324 1b/10'2 Btu/pg/J x ____ MMBtu/hr + 10% MMBtu/10%2 Btu
- NA 1v/nr

Zinc: _ pg/J % 2.324 1b/10'? Btu/pg/J x _ MMBtu/hr + 10° MMBtu/10'* Btu

Chlorine:

- NA 1bshr

pPPM X lb/hr fuel oil + 10% - Z!A 1b/hr




GE 67221 FA

NATURAL CAS 12018C2/APPA-1
70% LOAD : ;73’;’7;;—
79°F

DESTEC CENTRAL FLORIDA CO%;ERATION PROJECT
EXAMPLE CALCULAT&?NS - ATHF CON iT‘sIONS
(From Table A-3 M&e@eﬂ; 707: LOAD

All O‘ther Calculations on Spreadsheet are Idetitical.)

6A
Table A-#: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)
9s00 /IS0 L145.2
- x - /105 = 38450 x 105 Btu/hr

Natural Gas
Foel—€tt (lb/hr):

Heat Imput (10° Btu/hr) + Fuel Heat Content (Btu/1b)
/7452 2,515 53230.]
H@'—Q x 106 + ']:8"5'5‘0 9-9-?'%-3- lb/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
2 524 000 /200 28./8
37437080 1b/hr x 1,545 x (3068°F + 460° F) + (28=25 x 2,116.8 1b/ft2)

+ 60(min/hr)
/, ?07/ 470
- 2=t O 287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

2,524 000 28./8

FTT437086 1b/hr x 1,545 x (68°F + 460°F) + (28-S x 2,116.8) + 60
57522'/
8-5-1:-"1'3'2 scfm



GE P8 7221 FA

Matwal Gas 12018C2/APPA-2
7670 LOAD 7“’*’7‘”/3 o/72
79°F

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature
/,80%8 470 200 /200
5tr5698% acfm x (205°F + 460°F) + (i-060°F + 460°F)

g, 030
- 1—.79{?‘1{.‘00'1' acfm

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (ft2) + 60 sec/min
7/9{030
0725001 fc3/min + 60 + (18.0% + & x 3.14159)
47./

~ 7T ft/sec

viad
Table A-2:

PM emissions in tons per year

40 LAY
= 1lb/hr x 368 hr/yr + 2,000 1b/ton

%07
- 26 ton/yr

(2AS

50, Emissions- -+t (1lb/hr)

‘ %ﬂllf_hb,ﬂw j / x 2 1b S0,/1b S x/.all,/moaj/
3. ‘Vz
- 99-5% 1b/hr

NO, Emissions (lb/hr) - See Note B:

a5 1004 /2.28
4% ppm x [20.9 x (1 - He-59/100) - 30=96] x 2,116.8 lb/ft?
X BB 0—287 fri/min
/, 808 470

/200
X 46 (molecular wgt NOp) x 60 min/hr + (1,545 x ({-@68°F + 460°F)
X 5.9 x 10% (adjust for ppm))

/3.5
- 3262 lb/hr

amEnEEEEERNNEREEORIR
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fj&' 18 :/'2-62;4 ;‘A 12018C2/APPA- 3
70'% Loap ' 7: so/12
7IF

C0 Emissions (lb/hr) - See Note C:

5 /0.0y 1,808 470
30 ppm x (L - #59/100) x £445&;287 acfm x 2,116.8 1b/fe? x 28
(molecular wgt. of carbon)

4,200
x 60 min/hr + (1,545 x (-1-96-0- F + 460°F) x 10%)
338
- %% 1b/hr

VOC Emissions {1lb/hr) - See Note ¢:

/.6 7024 /1,808 470

35 ppm x (1-+-59/100) x Ly458+287 acfm x 2,116.8 1b/ft2 x 16
(molecular wgt. of methane)

/,200
X 60 min/hr + (1,545 x (35€68°F + 460°F) x 10)
2.06.
~ &+56 1b/hr

Lead Emissions (lb/hr): Afp7 W}IW/&,

e o T B T L T -
A-84

Table Aw3~
H,50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

L/ 205621 f/hr X 21650,/1bS x loM 7000 0.0%
4 e ) ‘.‘—I"J'!'-‘F-'l-illr-u—-‘---; — e b SUL x 8.35
{converted) |.53
0.422
~ a2 1lb/hr

A-8A, A4, A-IOA
Tables H—-n-ml-ﬁr-s

EPA emission factor as noted in printout; example for manganese:
840 0—MMB U —x—14—1bA3 00 Bou MNor APP/'M bl
=2 59 5 -15-2Hr/NT

i



7/30/92.

Emission Calculations, Tables A -SAI A '?A{ A’IOA

Manufacturer/Model: PG 722/ FA

Ambient Temperature: ZQ 0F

Arsenic:
Beryllium:
Mercury:

Fluoride:

Nickel:
Cadmium:
Chromium:
Copper:
vanadium:

Selenium:

__ 1b/10'2 Btu x ______ MMBtu/hr + 10 MMBtu/10%? Btu = JQLA_ 1b/hr
_ 1b/10" Btu x ____ MMBtu/hr + 10° MMBtu/10'2 Btu = AJA 1ib/hr

_ 1b/10% Btu x _____ MMBtu/hr + 10° MMBtu/10%2 Btu = AJA_ 1b/hr

pg/J x 2.324 1b/1012 Btu/pg/J x ____ MMBtu/hr « 10° MMBtu/101%2 Btu
- NA 1b/mr

1b/10%2 Btu x _____ MMBtu/hr + 106 MMBtu/1012 Btu - _NA 1b/hr

' 1b/10% Btu x ____ MMBtu/hr + 10° MMBtu/10%2 Bru = A/ lb/hr
_ 1b/10% Btu x ____ MMBtu/hr « 10° MMBtu/10%2 Btu = NA 1b/hr

1b/10'2 Beu x _____ MMBtu/hr + 105 MMBtu/10'? Bru = _NA 1b/hr
_ 1b/10' Btu x ____ MMBtu/hr + 105 MMBtu/10'2 Beu = VA 1b/hr
_ 1b/10' Btu x ____ MMBtu/hr + 10° MMBtu/10%2 Btu = MA 1b/nr

Polycyclic Organic Matter: /. 113 lb/lr(-)12 Btu x”452 MMBtu/hr + 10° MMBtu/10'? Btu

-3
=/.27%]D b /hr

Formaldehyde: §8./2 1b/10'2 Bru x //45.2 MMBtushr + 105 MMBtu/10'? Btu = 0./01 1v/mr

Antimony:

Barium:

Cobalt:

Zinc:

Chlorine:

pg/J x 2.324 1b/10* Btu/pg/J x MMBtu/hr + 106 MMBtu/10%2 Btu
- Abﬂ 1b/hr
pg/J x 2.324 1b/10'% Btu/pg/J x MMBtu/hr + 10% MMBtu/10'2 Btu

- éhg 1b/hr

pg/J x 2.324 1b/10'% Bru/pg/J x MMBtu/hr + 10% MMBtu/10'2 Beu

- NA 1bshr

pg/J x 2.324 1b/10'2 Btu/pg/J x MMBtu/hr + 10° MMBtu/10%? Btu

- NA 1ibsmr

ppm X 1b/hr fuel oil + 105 = A/A 1b/hr
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GE PG 722 FA

f 12018C2/APPA-1

MATVLAL GA-S Q6413402

7069, Lok)D 7/30/%2
17°F

DESTEG CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - *F CONDITIONS

NATURAL S
(From Table A-1 On ; 70%4040
All Other Calculations on Spreadsheet are Identical.)

GA
Iable A-§: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10° Btu/hr):

Pow;r (kW) x Heat Rate (12; Btu/kWh)
o 906 /1,8%0 1080. %
ZshT;oa x 26+070/106 = £,849 8 x 10° Beu/hr

MaTurar GAS
Poet—otl (lb/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/1b)
/,080.8 2/ 515 50234.%
184979 x 10% + H4550 - 995993 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
2,454 000 /7,200 28.20
435988 1b/hr x 1,545 x (¥7860°F + 460°F) + (2629 x 2,116.8 1b/ft?)

+ 60(min/hr)
/, 757157

- 4507987 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard Cemperature of

68°F
2,454 ovg 26.20
; lb/hr x 1,545 x (68°F + 460°F) + (26723 x 2,116.8) +« 60
558 903

= 851159 scfm




Ge P67221 FA

Aatural Gas 1201862/4PA-2
LOAD 0671379
Z;%r " 7/30/92

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature
4, 757137 200 /200

1’.5,450-,‘2'3?9 acfr2n9x (8285°F + 460°F) + (1’-','96-0'[" + 460°F)
12, 6
- 110447901 acfm

Velocity (ft/sec):

Volume Flow (ft’/min) + Area (ft2) + 60 sec/min

692,627
1 ft3/min « 60 + (18.0%2 + & x 3.14159)

45.8
- 2 ft/sec

7A
Table A-2:

PM emissions in tons per year
4.0 §460
+ 1lb/hr x 386 hr/yr + 2,000 1lb/ton

3¢8.07
= 2—6 ton/yr

G4
S0, Emissions--&€tl (1lb/hr)

/137,685 F/hr 2.0 9r Jipoc
/ ’99-,-%22?9-1-57111- x CL.-Q@gé—{b-—G-;‘ﬁ) x 2 1b S0,/1b s X 1.0 /b/7ooajf

'3.25
- 9579 1b/hr

NO, Emissions (lb/hr) - See Note B:

as 7.59 /2.52
42 ppm x [20.9 x (1 - ¥59/100) - X0-96] x 2,116.8 lb/f¢c?
X Rl G=—28T ft3/min
1,757 137 /,200
x 46 (molecular wgt NO;) x 60 min/hr + {1,545 x (+7660°F + 460°F)

X 5.9 x 10% (adjust for ppm)]

/07.1
- 362 lb/hr
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GE FB7221 FA

MNaTuRae GAS 12018GC2/APPA-3
Troe aopte
CO Emissions (lb/hr) - See Note C:
15 7.89 /, 757,157

39 ppm x (1 - L¥r§9/100) X R 456287 acfm x 2,116.8 lb/ft2 x 28
(molecular wgt. of carbon)

/, 200
x 60 min/hr + (1,545 x (35068°F + 460°F) x 10%)
329 |
- 984 1b/hr

VOC Emissions (lb/hr) - See Note C:
1.5 9.89 /,757,/57
35 ppm x (1-H=59/100) x 4 - acfm x 2,116.8 1b/ft2 x 16
(molecular wgt. of methane)
/,200
x 60 min/hr + (1,545 x (¥868°F + 460°F) x 105)

/.88
- 656 1b/hr

Lead Emissions (1b/hr): A/, APP/;WJQ
8-9 1h /1022 Reup x 1,849 .9 x 108 Bewpnm—3rG8pe—l0Z2 Ih /by

ZA
Table A-Z:
H,50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

/37,685 CL/hr X 1.0 47 /100 CL x 21650, /16S £ 1.0 [/7000qr 0.08
L L s X 366 1b 0,30, 5, X 885
(converted) 1.53

0.39%
- 322 1b/hr

A-84 A-94 A-104

Tables A—b4—and—A~y

EPA emission factor as noted in printout; example for manganese:
E 84 0—itB )= 10 T8/ T BCu 4 Jpr Applicable.
~—2-r50—e—+0=—171TY

I
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Emission Calculations, Tables A-S’A} A‘?A A"‘I&A

Manufacturer/Model: &E Pé722[ FA
ML_QAS_

Fuel Type: A
Load:

20%
Ambient Temperature: M

Arsenic: ___ 1b/10? Btu x ____ MMBtu/hr + 10° MMBtu/1012 Btu = _NA 1b/hr
Beryllium: _  1b/10'2 Btu x ___ MMBtu/hr + 10° MMBtu/10!2 Btu = A4 1b/hr
Mercury: __ 1b/10'2 Btu x ___ MMBtu/hr + 10° MMBtu/10'2 Btu = AJQ  1b/hr
Fluoride: _____ pg/J x 2.324 1b/10'2 Btu/pg/J x __ MMBtu/hr + 10% MMBtu/10'? Btu
- N4 1b/mr
Nickel: ____ 1b/10%2 Btu x _____ MMBtu/hr + 105 MMBtu/1012 Btu = A4 1b/hr
Cadmium: ____ 1b/10'2 Btu x _____ MMBtu/hr + 10° MMBtu/10%2 Btu = AMA 1b/hr
Chromium: ___ 1b/102 Btu x __ ___ MMBtu/hr + 105 MMBtu/1012 Btu = ﬂ 1b/hr
Copper: __ 1b/10'2 Btu x ___ MMBtu/hr + 10°% MMBtu/10'? Btu - Ni 1b/hr
vanadium: ___ 1b/10% Btu x _____ MMBtu/hr + 105 MMBtu/10'2 Bru = NA  1b/hr
Selenium: __ 1b/10'2 Btu x ____ MMBtu/hr + 10% MMBtu/10!? Btu - M 1b/hr

Polycyclic Organic Matter: A//A3  1b/10'2 Btu x /080.8 MMBtu/hr + 105 MMBtu/10'? Btu
-3
=/.2%)0 b /hr

-2
Formaldehyde: §8./Z 1b/10'% Btu x /080.8 MuBtu/hr + 105 MMBtu/10%2 Btu = %52%/0 1b/br

Antimony: __ pg/J x 2.324 1b/10'? Btu/pg/J x ___ MMBtu/hr + 10% MMBtu/10!2 Btu
- NA_ 1v/mr

Barium: ___ pg/J x 2.324 1b/101.2 Btu/pg/J x ___ MMBtu/hr + 10% MMBtu/10'2 Btu
- NA 1b/mr

Cobalt: __ pg/J x 2.324 1b/10'2 Btu/pg/J x _____ MMBtu/hr + 10% MMBtu/10!2 Btu
- NA 1bnr

Zine: __ pg/J x 2.324 1b/10'? Bru/pg/J x ___ MMBtu/hr + 10% MMBtu/10!? Btu

~ NA 1b/mr

Chlorine: pPpm X Ib/hr fuel oil + 105 = Z!A lb/hr
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WEST 50\ F
DS TV\LLATE ol

12018C2/APPA-1
BASE LoAD 06713792
27 °F= /el

DESTEC CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - 27°*F GONDITIONS
{From Table A-|}f’ On Distillate 0il; $#*SE L9oAD
All Other Calculations on Spreadsheet are Identical.)

4
Table A-X: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10® Btu/hr):

Power (kW) x Heat Rate (10% Btu/kWh)

7,970 3790 . 595. %
i&&—?ﬂo x LQ—G?O/IOB 30499 x 106 Btu/hr

Fuel 0il (1b/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/lb)
1,59 6.9 L9, H5D 26,418
18499 x 106 + F8-550 = 99-723 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
2, 502,120 ), 1oY
3—443—000 1b/hr x 1,545 x G&—eﬁﬂ F + 460*F) + (28, 25 x 2,116.8 1lb/ft2)

+ 60(min/hr)

Z, 51,109
~ 27450987 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
3,50821%0 23
3—7ﬁ-3—090 Ib/hr x 1,545 x (68°F + 460°F) + (28.25 x 2,116.8) +« 60
793,995
- 851352 scefm



wEzZT LDl &
PASTILLATE O

AcE LoAaD 12018C2/APPA-2
27F e/26f9 2

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

2,351,909 wou
254507267 acfm x (205°F + 460°F) + (1;860°F + 460°F)
l, o0, 012

= 150725081 acfm

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (ftZ) + 60 sec/min
\, ooo, 012
37092061 ft3/min + 60 + (18.0%2 + 4 x 3.14159)
Ls 5
- 182 ft/sec

0
Table A-7:

PM emissions in tons per year

3%.5
47 lb/hr x 300 hr/yr + 2,000 1b/ton
5.9
= &—& ton/yr

50, Emissions--0il (lb/hr)
oL, 4976

D0-72379 lb/hr x 0.0005 1b S/1b x 2 1b 50,/1b §
®Y1.35
- 99-72 lb/hr

NO, Emissions (lb/hr) - See Note B:

Y4.5 t0. & [N Jp
42 ppm x [20.9 x (1 - H<59/100) - 36-96] x 2,116.8 lb/fc2
X 27450287 ££¥/min
2,25,909% Hol_}
X 46 (molecular wgt NO;) x 60 min/hr + [1,545 x (3r860°F + 460°F)
x 5.9 x 10% (adjust for ppm)]

- 3262 1b/hr
210,

e
)
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WEST &bl F
bisTuLATE ol

EASE LOAD 12018G2/APPA-3
o 06712792
b ®f26{9

GO Emissions (1b/hr) - See Note C:
2,251,209
}0’ppm x (1 - L%—&Q/IOO) x 3—450#267 acfm x 2,116.8 1b/ft2 x 28
(molecular wgt. of carbon)

110
x 60 min/hr +« (1,545 x (&rﬁﬁﬂ F + 460°F) x 10%)
60,9
- 984 1b/hr

VOC Emissions (lb/hr) - See Note C:
{o.b 1ok 2,351,909
35 ppm x (1-E59/100) x 245079287 acfm x 2,116.8 1lb/fc? x 16
{molecular wgt. of methane)

11 o4
x 60 min/hr « (1,545 x (37060°F + 460°F) x 10°)
1. '
- 675%11b/hr
Lead Emissions (lb/hr):
1,5959 (42—

8.9 1b/1032 Btu x 384979 x 10° Brtu/hr = 3165 x 1072 1lb/hr

Table A-3:
H,S0, Mist Emissions (lb/hrj:

Based on 8 percent of sulfur converted to acid nist

6,419 0.0 %
997228 1b/hr x 0.0005 1b S/1lb x 3.06 1lb H,50,/1lb S x 67035
(converted)
(0.9
- 2% 1b/hr

22~
Tableg A-# amd—#Av5:

EPA emission factor as noted in printout; example for manganese:
1,515,
; ~¢ (MMBtu) x 14 1b/10!? Btu

2,32~
- 250 x 1072 lb/hr



Emission Calculations, Tables A-2] A-22 A-23
Manufacturer/Model: m S01iF
Fuel Ee: / iﬁ[@& /7

Load: 0
Amblent Temperature: 27 F'

Arsenic: 4.2  1b/10%2 Betu xléj‘.ﬁj MMBtu/hr + 10° MMBtu/10!2 Btu - 6_-7_\‘_1_0-fb/hr

Beryllium: 2.5 1b/10!2 Btu x m m-thu/hf + 10% MMBtu/101? Btu -3@1_0' ib/hr

Mercury: 3.0 1b/1012 Btu x {595.4 MMBtu/hr + 105 MMBtu/102 Btu -‘f-?ﬂ_o-{b/hr

Fluoride: 4.0 pg/J x 2.324 1b/10% Bru/pg/J x {595.¥MBeu/hr + 108 MMBEu/102 Beu
— 519K Tb/hr

Nickel: /TO 1b/10%2 Btu x 1595.4 MMBtu/hr + 105 MMBtu/1012 Btu -Z_QJLIJfB/hr

Cadmium: (0.5 1b/10!2 Btu x [5954 MMBtu/hr + 10° MMBtu/10'2 Btu —I.bﬂ{ffb/hr

chromium: 475 1b/10'% Btu x J595.4 MMBtu/hr + 10° MMBtu/10'? Btu -mn’fi:/hr-

copper: Q88  1b/101 Bru x [595 4 MMBtu/hr « 105 MMBeu/10'2 Beu = 0.997 1b/hr

vanadium: (35 1b/10%2 Beu x [595.4 uMBru/hr + 105 MMBtu/10'2 Btu ~Q, 11| 1b/hr

selenium: 23.%2 1b/1012 Beu x /4959 MMBtu/hr + 105 MMBtu/10'2 Btu -3.74x )8 :l'b/hr

Polycyclic Organic Matter: 03_7_3 1b/10'2 Btu x Eﬂ MMBtu/hr + 105 MMBtu/10'? Btu
—‘l_’lyﬁo'l'f)/hr

Formaldehyde: 405 1b/10%2 Beu x 15954 MMBtu/br + 105 MMBtu/10'? Beu - 0.6461b/mr

Antimony: j__‘f_ pg/J x 2.324 1b/10%2 Btu/pg/J x [595.4 MMBtu/hr + 106 MMBtu/10'? Btu
34900 3b/hr |

Barium: ﬂ pg/Jd x 2.324 1b/10'? Btu/pg/d x (5954 MMBtu/hr + 10° MMBtu/10'? Btu
3.0 b /mr

Cobalt: ﬂ pE/J x 2.324 1b/1012 Beu/pg/d x IS4 mBeu/hr + 108 MMBtu/10%? Btu
~ 14590 1o /e

zinc: 9._‘3‘{_ pg/J x 2.324 1b/10%2 Btu/pg/J x 15;15._? MMBtu/hr + 10° MMBtu/10!2 Btu
- _0_7_ 1b/hr

3L -2
Chlorinet 05 ppm X W"Iz-l 1b/hr fuel oil + 108 —‘/.j_lzolb/hr
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WEST 5DV F
D\STILLATE ©O\L 12018C2/APPA-1

BASE L oaD 8613797
772 °F 8/ f1 21—

DESTEC CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALGCULATIONS - 337F CONDITIONS
{(From Table A-? On Distillate OLl; BASE Loal
All Other Calculations on Spreadsheet are Identical.)

1
Iable A-1: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10% Btu/kWh)
163,330 4. 5L L5519
183,700 x 10,070/10° = 184979 x 106 Btu/hr

Fuel 0il (lb/hr}:

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/lb)
t,551.9 1%, 450 Y, NS5
64979 x 10° + 18,550 = 99723 lb/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
2,569, 280 Loy
37343000 1b/hr x 1,545 x (3-060°F + 460°F) + (28. 25 x 2,116.8 1b/fe2)

+ 60(min/hr)
2,370 269
= 2456287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
3,50%,300
-3—7-4-3-—9'30 lb/hr x 1,545 x (68°F + 460°F) + (282'5:(2 116.8) « 60

OO, NTD
- 9-5-]:,—1-5-2 scfm
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WEST 501 F

P1 ST ILLATE ot

pASE LoaD
71 °F

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature
7,270 9

2450287 acfm x (205°F + 460°F) +« (0660°F + 460°F)

1, 007,779Y
- 56+25001 acfm

Velocity (ft/sec):

ey

Volume Flow (ft¥/min) + Area (ft2?) + 60 sec/min
(0o, 114

350725001 £c3/min « 60 + (18,02 « 4 x 3,14159)

Lt .o
~ 792 ft/sec

0
Table A-2:

PM emissions in tons per year

39

A7 1lb/hr x 300 hr/yr + 2,000 1b/ton

529
- 228 ton/yr

50, Emissions--0il (lb/hr)

o4, !

1.5

B9-422-9 lb/hr x 0.0005 1b §/1b x 2 1b SO,/1b S

NO, Emiss
42.7

@b.22-
~ 9972 lb/hr

ions (lb/hr) - See Note B:

9|
42 ppm x [20.9 x (1 - 11.59/100) -

; : fe3/min
2,270,220

t| 88
¥0-96]) x 2,116.8 lb/fc?

oY

12018C2/APPA-2
06/13/92
&f2efay

X 46 (molecular wgt NO;) x 60 min/hr + [1,545 x (060°F + 460°F)

x 5.9 x 10% (adjust for ppm)]
2709
~ 326-2-1b/hr
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WEST 5O{ F
DISsTILLATE D

BLASE oKD 12018C2/APPA-3

7oK

CO Emissions {lb/hr}) - See Hote C:
St.b Qi 2,370,290

39 ppm x (1 - 11 -59/100) x -2—,—450—2—87 acfm x 2,116.8 1b/ft% x 28
(molecular wgt. of carbon)

1104
x 60 min/hr + (1,545 x (%—960 F + 460°F) x 108)
158.4 |
- 98—% 1b/hr

VOC Emissions (lb/hr) - See Note C:
10,5 2,276 0%
35 ppm x (1-11. 59/100) X 2450287 acfm x 2,116.8 Ib/ft? x 16
{molecular wgt. of methane}

ek
x 60 min/hr + (1,545 x (—1]—,9&0'F + 460°F) x 109)
BN
- 6=56 1lb/hr

Lead Emissions (1lb/hr):
([, $51.9 38
8.9 1b/10'2 Bru x 16499 x 10°% Btu/hr —~ 1.65 x 1072 1b/hr

2

Table A-3:
H,50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

oY,112.5~ B
99-722-9 1b/hr x 0.0005 1b S/1b x 3.06 1b H,SO,/1b S x 0.08

(converted)
10, b
- 22 1lb/hr

22—

Tableg A-4 amnd—A=5:

EPA emission facter as noted in printout; example for manganese:

1,559
8499 (MMBtu) x 14 1b/101% Beu
2.7

~ 259 x 1072 lb/hr

06712792
®frelly
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Emission Calculations, Tables H-2 - A-23
/
Manufactureg/Model: -St.. S0 £~
Fuel e:
Load:

Ambient Temperature: Z F
55’?_

Arsentc: 4.2 1b/10'2 Btu xliﬁ MMBtu/hr + 106 MMBtu/1012 Btu -&[o lb/hr

Beryllium: &.5 1b/10!% Btu xﬁﬂ MHBtu/hr + 10% MMBtu/102 Beu =3.88¢/0 lb/hr

5.9
Mercury: 3.0 1b/10'2 Btu xlﬁﬁ MMBtu/hr + 10° I{l{gtu/lou Btu —‘fw/O{b/hr
&t
rluoride: /4.0 pg/J x 2.324 1b/10% Btu/pg/J x /538D MMBtu/hr + 105 MMBtu/10% Beu
-2
- 5.0%0 1b/hr
sy
wickal: /70  1b/1012 Btu x /ST MMBru/hr. « 105 MMBtu/102 Bru -0.26¢ l‘b/hr
&9 Lb3
cadmium: /0.5 1b/10'2 Btu x [53= MMBtu/hr + 10° MMBtu/10'2 Btu ﬁxlo 1b/hr
A 237 _2
Chromium: T1.5 1b/10%2 Bru x/3ZD MMBtu/hr + 10° MMBtu/10'? Btu -?%r./o 1b/hr
Ea A
copper: X80 1b/10'% Bru x /5B MMBtu/hr + 105 MMBtu/10*2 Btu - 0.439 1b/hr
LS
vanadium: 695 1b/1012 Btu xl5ﬁ MMBtu/hr + 105 MMBtu/10'2 Btu = &-/0F 1b/hr
3.3 —a
Selenium: o03.42 1b/10%2 Bru xlﬁﬁ' MMBtu/hr + 10% MMBtu/10'% Btu =3%XMJ 1b/hr
59
Polycyclic Organic Matter: 0373 lb/lf)12 Btu x/5ﬁ MMBtu/hr + 10° MMBtu/10!'2 Btu
z -
4216 To o
sl i
Formaldehyde: 405 1b/10" Beu x /225 MMBru/hr + 105 MMBeu/1022 Bru -D-62& 1u/nr
<Y
Antimony: 9 "/ pe/J x 2.324 1b/10'2 Btu/pg/J xl_g MMBtu/hr + 10% MMBtu/10!2 Btu
—343;4}0 1b/hr
4 /.9 '
Barium: 3 -1 pg/J x 2.324 1b/1012 Btu/pg/J x /S MMBtu/hr + 10° MMBtu/10'? Btu
3,032
=.ﬁ’qb lb/hr
7.9
Cobalt: 3.7 pe/J x 2.324 1b/10%2 Beu/pg/J x /WD MMBtu/hr + 10 MMBtu/10%2 Btu
L4 _q
- B88x/D 1b /hr
59
zinc: 294 pe/J X 2.324 1b/10'2 Bru/pg/J x /SHEP MMBtu/hr + 105 MMBtu/10%2 Beu
- L06 1bmr

X -2

Chlorine: 0-5 PpPm X ?‘Z §87.5 1b/hr fuel oil + 108 —ﬂ“/Olb/hr
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WEST 50y F

NS TILLLATE O\l 12018C2/APPA-1

6ASE LOAD 06713792
Q77 LY g ) ZL/ QL
DESTEC CENTRAL FLORIDA COGENERATION PROJECT
q
EXAMPLE CALCULATIQNS - -EJ‘F CONDITIONS
!
(From Table A-J? On Distillate 0il; £45€E LOAD
All Other Calculations on Spreadsheet are Ideritical.)
19
Iable A-L: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (105 Btu/kWh)
147, (®0 q,857¢ U
483760 x 197670/10° - 368459 x 105 Btu/hr

Fuel 0il (1lb/hr):

Heat Input (10°% Btu/hr) + Fuel Heat Content (Btu/lb)
| 4q.7 (B,450 79,570
8490 x 10° + 38550 - 997323 —1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
3,31, 0P iz 24 0%
37435600 1b/hr x 1,545 x (35060°F + 460°F) + (28725 x 2,116.8 1b/ft?)

+ 60(min/hr)
2,267 oY
- 2450267 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

3,31, oo 2%, 09

377437800 1b/hr x 1,545 x (68°F + 460°F) « (2695 x 2,116.8) « 60
757,269

= 854152 scfm




s mEEEERLERRENNEREEAEEN

WEST 57Dt F
Pi STiLLaTE Ol

12018C2/APPA-:
LPASE LOAD V6713794
17°F ®l2efq2

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature
2, 247, 204

Lz
24505287 acfm x (205°F + 460°F) + (4.'-,-960'1"‘ + 460°F)
463, B3
- 4042001 acfm

Veloclity (ft/sec):

Volume Flow (fti/min) + Area (ft2) + 60 sec/min
953,863
072,001 fc¥3/min + 60 + (18.0% + & x 3.14159)
62,5
- #0-2 fr/sec

2.0
Table A-Z:

PM emissions in tons per year
26.7
47 1b/hr x 300 hr/yr + 2,000 1b/ton

575
- &6 ton/yr

50, Emissions--0il (lb/hr)
78,57h
9972279 lb/hr x 0.0005 1b S/1b x 2 1b $0,/1b §

B33
= 9572 1b/hr

NO, Emissions (lb/hr)} - See Note B:

42.7 12.57 11,93
42 ppm x [20.9 x (1 - ¥59/100) - O-96] x 2,116.8 lb/fc?
X 2450287 fed/min
2,267, Bolf

Wiz
X 46 (molecular wgt NO;) x 60 min/hr +« [1,545 x (’1:,-66‘0'F + 460°F)
X 5.9 x 10% (adjust for ppm)]
ey
- 326=2 lb/hr
2529




- EEEEEEEEEREEERERE

WY ST 5ol F
BLSTUWLATE ot
BASE LOAD 12018C2/APPA-3

Y=
17 /6f1y

CO Emissions (lb/hr) - See Note C:

SLS 12.57 2, 247, 504
-3¢ ppm x (1 - ¥59/100) x 254505287 acfm x 2,116.8 1lb/ft?2 x 28

(molecular wgt, of cax:bon)

Ty
x 60 min/hr + (1,545 x (-]-.—060 F +« 460°F) x 109%)
149.7
- 984 1lb/hr

VoG Emissions (1b/hr) - See Note C:

{e. 5 2,267, oY
45 ppm x (1- 1-1—53/100) X 25450967 acfm x 2,116.8 1b/fc? x 16
(molecular wgt. of methane)
Gz
x 60 min/hr + (1,545 x (37060°F + 460°F) x 10%)

\7.22- -
= 6756 lb/hr

Lead Emissions (lb/hr):

T % My .29
8.9 1b/1012 Btu x 84979 x 10° Btu/hr — 65 x 1072 1b/hr
24
Table A-Z:

H,S0, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

7,576

9-9-?-2-2—-9 1b/hr x 0.0005 1b S/1b x 3.06 1b H,S0,/1b § x 0. Op
{converted)

7.7¢
= 27 1b/hr

T2
Tableg A-£ and—A~5:

EPA emission factor as noted in printout; example for manganese:
147
18499 (MMBtu) x 14 1b/1012 Btu

2.0
- 2259 x 1072 lb/hr



AN TN

Emission Calculations, Tables A‘hﬂ-{' H -22’ A ~-23

Manufacturey/Model: MS& S01F
Fael Type: /sti/inté Ll -

Load: S

Ambient Temperature: 97 F

49,7 6.09
Arsenic: 4.2 1b/10'2 Btu x/45¥3 MMBtu/hr + 105 MMBtu/102 Btu -WIO 1b/hr
2 62,
Baryllium: £.5 1b/10%2 Btu x/‘lﬁ HMBt:u/hr + 105 MMBtu/10'? Btu —ﬁdﬂib/hr
Y9, Y425
Mercury: 3.0 1b/10%2 Btu x/‘!ﬁmustu/hr + 105 MMBtu/10!2 Bru —4¥dX/0 ‘Ib/hr
YR
Fluorides /‘Il-o PE/J X 2.324 1b/102 Btu/pg/J x % MMBtu/hr + 10° MMBtu/1032 Btu
472 _,
~&G7%/0 1b/hr
Ty ;
Nickel: /70 167101 Beu x /¢SEEF MMBtu/hr + 105 MiBru/10%2 Btu — O.24% lh/hr
v
cadmium: /0.5 1b/10%2 Btu x / MMBEu/hr + 106 MMBEu/10%2 Bru ~ASEY0 lb/hr
9.7

chromium: #7.5 1b/101? Beu x/llﬁ MMBtu/hr + 105 MMBtu/10'2 Btu -637#10 1b/hr-
$9.7,
copper: A80 1b/10'2 Btu x/_‘@' MMBtu/hr + 10° MMBtu/10!? Btu = 0‘;‘03 1b/hr
'8 T
Vanadium: 5?5 1b/10'2 Btu x J4#¥EF MMBtu/hr + 105 MMBtu/1012 Btu -mdib/hr
tn
selenium: 3.4 1b/102 Btu x /¥3¥F MMBtu/hr + 105 MMBtu/1012 Btu ..mx/o 1b/hr
Polycyclic Organic Matter: (,27§ 1b/10!2 Btu x/ﬁ MMBtu/hr + 10% MMBtu/10%? Btu

4,03
.- 2 "le/hr

€Y.
Formaldehyde: 405 1b/1012 Btu x /{5FH MMBtu/hr + 105 MMBtu/10!2 Btu —0537 1b/hr
47,
Antimony: ? 4 pe/J x 2.324 1b/10'? Btu/pg/J x/‘/ﬂ MMBtu/hr + 10 MMBtu/10%2 Btu
- ng/o lb/hr

Barium: 3-‘2( pe/J x 2.324 1b/10'? Btu/pg/J x/_‘[gMHBtu/hr + 105 MMBtu/10'? Btu
-2 ?3110 1b/hr

cobalt: 3. ? pe/J x 2.324 1b/1o12 Btu/pg/J x /‘/#MMBtu/hr + 105 MMBtu/10'% Btu

-3 lb/hr 5
47
Zinct 39‘11 pg/J x 2.324 1b/1012§Btu/pg/J x ﬁl{bmtu/hr + 10° MMBtu/10'2 Btu
099
- M 1b/hr
7% 5752

Chlorine: 0.5 ppm x% lb/hr fuel oil + 108 —3?"‘/0 1b/hr



WesT, s01F

| Nahuﬁ&iﬂs 12018G2/APPA-1
Rose 06718792
27°F 3jz¢lt2

DESTEC CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALGULAT};?NS 2]27.F CONDITIONS

Sy
(From Table A-X On afnﬂ%:e—en; PRase LoAD
All Other Calculations on Spreadsheet are Identical.)

2
Table A-gt (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10°% Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)
169 210 9490 16038
183,700 x M670/10° — £~ T3 x 106 Btu/hr

AMbtura) Ens

Bewed=84l (1b/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/1b)
) 6058 2090 76¢%32.7
b= x 106 + 38550 = 88—323 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
3,702 540 /,063 2849
- lb/hr x 1,545 x (L=8664F + 460°F) + (2825 x 2,116.8 1b/ft2)

+ 60(min/hr)
A 407 465
- Gmber0L807 acfm

Volume Flow {scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

3702540 2249

137000~ 1b/hr x 1,545 x (68°F + 460°F) « (26+85 x 2,116.8) « 60
£34 ¢30

= Sbdemibd scfm




Table A-%:
XS 8460

+¥ lb/hr x 368 hr/yr + 2,000 1b/ton

27192
= P& ton/yr

Aot.Géas

50; Emissions- -4l (lb/hr)

/690,319 Eﬁiﬁ/ Igr /100 cf

x 2 1b S0,/1b S X LO )b/?aoojr
4.93
= §9==i? 1b/hr

NO, Emissions (1b/hr) - See Note B:
255 7.26 /3.08
“?% ppm x [20.9 x (L - +3-5%/100) - H-96) x 2,116.8 1b/fe2
X Ale5B=8F £ /min
<, 407 %5 /,063
X 46 {(molecular wgt NO;) x 60 min/hr « (1,545 x (d=060°F + 460°F)
X 5.9 x 10% (adjust for ppm) )
/62, %
= 36~ 1b/hr

WesT. S0/F
MNatural Gas 12018C2 /APPA-
Base Load ,
L7°F &2¢/92
Volume Flow from HRSG (acfm):
CT Exhaust adjusted for temperature
: 2 407,495 /,063
: e SO 205 at;Sm X (205°F + 460°F) + (¥5868'F + 460°F)
/051 19)
- ‘{—.9'74760-1 acfm ':
Velocity (ft/sec):
Volume Flow (ft?/min) + Area (fe2) + 60 sec/min
/051,191
832001 ft3/min « 60 « (18.0% + 4 x 3.14159)
68.8
- O ft/sec :
35
FM emissions in tons pPer year

———



West S0IF

- atwras Gas
Poose Load

M 2

CO Emissions (lb/hr) - See Note C:

10.3 7.26 2407, 4¢5
30 ppm x (1 - H58/100) x %.ersor'za-r acfm x 2,116.8 1lb/ft? x 28
(molecular wgt. of carbon)

1,063
x 60 min/hr + (1,545 x (¥r866°F + 460°F) x 10%)
34.8 g
- &84 lb/hr

VOC Emissions (lb/hr) - See Note C:
42 7.26 2,407,465
5 ppm X (1-ddrd9/100) x 254507887 acfm x 2,116.8 1b/ft2 x 16
(molecular wgt. of methane)

7,063
X 60 min/hr + (1,545 x (¥OBO’F + 460°F) x 105)
.40 -
- 656 1b/hr

Lead Emissions (lb/hr): /Uﬂt App/odﬂb/'&.

2
Table A-9:

H,50, Mist Emissions (lb/hr):

R I N B B N ERNENRNNEEENRE

Based on 8 percent of sulfur converted to acid mist
[ /690319 ¢ /hr 2 1.0 9r/100¢p x 2.01b S0 /1bS % 1.0 1b] 700037 0.08
Gt P2 : 2504/1b 50, x &85

(converted) ’.53

0.623
~ <32 1b/hr

A-26,A-27 A-28:
Tables dwebmmamrd—pres:

12018C2/APPA-3

86/1er9
9/26/%

EPA emission factor as noted in printout; example for manganese:

A s o e S NV



7/31f9z

Emisgion Calculations, Tables A’%A -a7 A‘M
4

Manufacturer/Model: ¢ \50 £
Fuel ‘Ee:

Load: °
Ambient Temperature: X7 F

Arsenic: __ 1b/10%2 Btu x __ MMBtu/hr + 10° MMBtu/10!% Btu ~ _AMA 1b/hr
Beryllium: _  1b/10'2 Btu x ___ MMBtu/hf + 10° MMBtu/1012 Btu = gJ4  1b/hr
Mercury: _____ 1b/10Y Btu x ___ MMBtu/hr + 10° MMBtu/10'? Btu - AMJA 1b/hr
Fluoride: ____ pg/J x 2.324 1b/10'2 Btu/pg/J x ____ MMBtu/hr + 10° MMBtu/10'% Btu
-~ NA 1b/br
Nickel: ___ 1b/10'2 Btu x __ MMBtu/hr + 105 MMBtu/10!? Btu - M 1b/hr
Cadmium: ___ 1b/10'2 Btu x ___ MMBtu/hr + 105 MMBtu/10'2 Btu - AJA_ 1b/hr
Chromium: ___ 1b/10'2 Btu x ______ MMBtu/hr + 108 MMBtu/10'? Btu = MNA 1b/hr
copper: _____ 1b/10'2 Btu x _____ MMBtu/hr + 10°% MMBtu/10!2 Btu = M 1b/hr
Vanadium: ____ 1b/10'2 Btu x ____ MMBtu/hr + 105 MMBeu/10%? Beu = AJA  1b/he
Seleniumi ___ 1b/10'% Btu x __ MMBtu/hr + /12;:suuatu/1olz Bru - NJA  1b/hr
Polycyclic Organic Matter: /_/& lb/lv(')12 Btu x A#=¥ MMBtu/hr + 10° MMBtu/10'? Btu
-1 2920 1o 0
]605. 2
Formaldehyde: $8.J2. 1b/102 Btu MMBtu/hr + 10° MMBtu/10%2 Bru - 0.4 1b/hr
Antimony: __ pg/J x 2.324 1b/10? Btu/pg/J x ___ MMBtu/hr + 10° MMBtu/10'2 Btu
- NA 1o/me
Barium: _ pg/J x 2.324 1b/101-2 Btu/pg/J x _____ MMBtu/hr + 105 MMBtu/10'?2 Btu
- _AMNA 1b/me
Cobalt: ____ pg/J x 2.324 1b/10'2 Bru/pg/J x ___ MMBtus/hr + 10° MMBtu/10!2 Btu
- _NA 1w/
zinc: ____ pg/d x 2.326 1b/10°2 Btu/pg/J x ____ MMBtu/hr + 105 MMBtu/10'2 Btu

- _NA e

Chlorine: pPpm X lb/hr fuel oil + 106 = [IZ'A lb/hr



West. SoIF

M Gas 12018C2/APPA-1
S 0641979
72°F *® )

8/ 2—6/7&

DESTEC CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - ﬂgEF CONDYXTICNS
(From Table Aiqcn NG G ; Bdase loaD
All Other Calculations on Spreadsheet are Ideﬁtical.)

af
Table A-%: (Note:

all other data not calculated but supplied by
Manufacturer)

Heat Input (105 Btu/hr):

Power (kW) x Heat Rate (105 Btu/kWh)

3 10 /, 4345
g—a#esoox ;,d-,-%/loﬁ - £-8%9-9-x 105 Btu/hr

Alaturat eas
PUET OIT (lb/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/lb)
1 434.5 20,900 ¢3,630.4
F848+9 x 10° + HOT590 ~ G079 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
3,369 0lp L,092 2€.32
SO0 1b/hr x 1,545 x (35068°F + 460°F) + (2895 x 2,116.8 1b/ft?)

+ 60(min/hr)

niﬁlé,lﬁlé )
- aclm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
3367010

28,32
a’.—n—:ﬁ,—e&e-m/hr X 1,545 x (68°F + 460°F) + (28+25 x 2,116.8) « 60
769153

= @bt bR scfm



Lkest, 501F
Maotarad Gus 12018C2/APPA-:
72°F |
Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

2 246 /146 /092

24564987 acfm x (205°F + 460°F) « (f7060°F + 460°F)

942, 427
- = 7991 acfm

Velocity (ft/sec):

Volume Flow (ft®/min) + Area (£t?) + 60 sec/min
92,427
E8¥27601 £t3/min « 60 + (18.02

3.0
= 3. ft/sec

+ 4 x 3.14159)

Table A-9:

PM emissions in tons per year
¢.0 8460
7 1b/hr x 9369 hr/yr « 2,000 lb/ton

2533
=~ &6 ton/yr

U_Q{'.éds

(1b/hr)

SozlEénigsions—-S/-r / -

10 800 ke JO4r/i00c

! aaiza-a-.acfg# x e-gges—x-b-sﬁrb x 2 1b S0,/1b s JU.&IA/?&OOJK
4.3}

= 99%2 1b/hr

NO, Emissions (lb/hr) - See Note B:

25.4 §.62 /2.9
<2 ppm x [20.9 x (L - ¥59/100) - oee) x 2,116.8 lb/fe2
3 -
XW fe'/min

X 46 (molecular wgt NO,) x 60 min/hr « (1,545 x (LLoater 4 460°F)
X 5.9 x 10°% (adjust for ppm) |

/44,
- 3267¢ lb/ur

n-nlllliillllm'

!



LWEST. BoiF

Metwra) Gas
&Se. LOA’D 120180%;
72°F /24 /%
CO Emissions (lb/hr) - See Note C:
(:9.'3[)[)111 x {1 - ].-i‘.-..'eﬁg/100) x Macfﬁl x 2,116.8 lb/fc? x 28

(molecular wgt., of carbon)

"4 092
x 60 min/hr + (1,545 x (4@&0*F + 460°F) x 10°)

313
~ 98—4 1b/hr

VOG Emissions {(1lb/hr) - See Note C:

.1/ g.892 2 46, 146
% ppm x (1-3¥=59/100) x Srb50+287 acfm x 2,116.8 1b/fr? x 16
(molecular wgt. of methane)

/,09.2.
x 60 min/hr + (1,545 x (¥5068°F + 460°F) x 105)

Z/12
‘ ~ 456 1b/hr

Lead Emissions (lb/hr): flpt A})Pllwz_
Sl =TT BT . T X LU BLU/ N =t =t0sarding

26
Table A-5:

H,S0, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist
(7, 500,000 ep/ar x L0470 e % 216505 1S % Lot 70009/ 0.08
e 250,/1b SQ, x 9-65

X 3=
(converted) /.53

0.556
- +¢2 1b/hr

A-26, A-27 A-28.
Tables fredr=arreedr——_

EPA emission factor as noted in printout; example for manganese:
Free Ty HECT X T To7 e e Aoy Apolicable
e L (¢ BIEPER U A § W, PE

I E EEEEEEEEREEERER
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Emission Calculations, Tables 'b?é A' -613’
Manufacturer/Model: [()&56 501"—
Fuel Tge: AZ&U[Q‘ z4s
Load: 0
Ambient Temperature: M
Arsenic:t ____ 1b/10'2 Btu x __ MMBtu/hr + 10°% MMBtu/10!? Btu -‘.AJ_A 1b/hr
Beryllium: ____ 1b/10¥ Btu x _____ MMBeu/hr + 105 MiBtu/102 Beu ~ AJA 1b/he
Mercury: _____ 1b/10% Btu x _____ MMBtu/hr + 10° MMBtu/10'2 Beu - AJA  1b/br
Fluoride: ____ pg/J x 2.324 1b/10'? Btu/pg/J x __ MMBtu/hr + 10° MMBtu/10!Z Btu

- MA 1o/me

Nickel: _____ 1b/10'2 Btu x _____ MMBtu/hr + 105 MMBtu/10'2 Bru = AJA 1b/hr
Cadmium: ___ 1b/10'2 Btu'x _ __ MMBtu/hr + 10° MMBtu/10? Btu = _M_ 1b/hr
Chromium: __ 1b/10'2 Btu x _____ MMBtu/hr + 10% MMBtu/10!? Btu - M_ 1b/hr-
Copper:t ______ 1b/10 Btu x ____ MMBtu/hr + 10° MMBtu/10'? Btu = M__ lb/hr
Vapadiuwm: ___ 1b/10%2 Btu x ____ MMBtu/hr + 106 MMBtu/10'2 Beu = NA  1b/mr
Selenium: ___ 1b/10'2 Btu x _ MMBtu/hr +/]£;= tu/10'% Btu - _A}A 1b/hr
Polycyclic Organic Matter: ///3 1b/102% Btu x Y MMBtu/hr + 10° MMBtu/10%2 Btu

60’0_3 o

-/ B2I0 1b /hr

1434.5

Formaldehyde: §%./d 1b/10'? Btu x/$FF MMBtu/hr + 10° MMBtu/10'2 Btu = 4./ 1b/hr

Antimony: __ pg/J x 2.324 1b/10!2 Btu/pg/J x ___ MMBtu/hr + 10° MMBtu/10'? Btu
- NA 1o/me

Barium: __ pg/J x 2.324 11:,/101'2 Btu/pg/J x ___ MMBtu/hr + 108 MMBtu/10'? Btu
~ NA_ 1o/mx

Cobalt: _ pg/J x 2.324 1b/10'2 Bru/pg/J x __ MMBtu/hr + 10% MMBtu/10!? Btu
- NA 1ome

Zinc: __ pg/J x 2.324 1b/10%2 Beu/pg/J x ______ MMBtu/hr + 10% MMBtu/10'2 Btu

- M__ 1b/hr

Chlorine: ppm X lb/hr fuel oil + 108 - NA 1b/hr



e

Lhest Bo1 F
Aotural (ras

* Pase Loso | 12018C2/APPA-1

DESTEC CENTRAL FLORIDA COGENERATYION PROJECT
EXAMPLE CALCULA'EI#)NS 2/ *F 2[25“1‘510“8
(Vo 1L
(From Table A-% On bDietiddateDi; ﬁaseﬂodo

All Other Calculations on Spreadsheet are Identical.)

o
Table A-3: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10° Btu/hr):

Power (kW) x Heat Rate /(105 Btu/kWh)
/3¢SVV /o /100 (40%.0
¥08-760 x 165070/10° - IT8%%9 x 105 Btu/hr

Marural Gas

Pael—2tl (1b/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/1b)
[, 409.0 2,900 67,4/3.9
=0 x 10 + =550 - 99723 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

3,3/1,770 /, 098 28.26
FrF43000 1b/hr x 1,545 x (¥4668°F + 460°F) + (38+35 x 2,116.8 1b/fc2)

+ 60(min/hr)
2, 2 31'160
~ e 287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
331,770 Af.26
FTTEST000~ 1b/hr x 1,545 x (68°F + 460°F) + (26v25 x 2,116.8) + 60
752 742
- ‘6-5-171-52 scfm




Volume Flow from HRSG (acfm):

CT Exhaust adj
2,221,160

94% 0

- . acfm-

-

Velocity (ft/sec):

Volume Flow

948 05¢

H‘rz"o'ol ft:3/m1n + 60 + (18.02

- ?0—2 ft/sec

5
Table A-§:

PM emissions in tons per vyear

12018C2/APPA-:
06,03,49:
8/2¢/3:

usted for temperature

L,09%

Bl 507287 acfm x (205°F + 460°F) + (E—OGO‘F + 460°F)
036

(£63/min) + Area (ft2?) « 60 sec/min

+ 4 x 3,14159)

59 v460
%+ 1lb/hr x 360 hr/yr + 2,000 1b/ton
24.96
= 276 ton/yr

50, Em15510ns--/fl (lb/hr)
h

/‘Itz,loe.CF /ogr Mﬂi

444{
- #9972 1b/hr

NO, Emissions (lb/hr) - See Note B:
25.5 932
%2 ppm X [20 9 x (1 - ii-ﬁ?/lOO)
fed
X 46 (molecular WEL NO,) x 60 min
X 5.9 x 10° (adjust for ppm) ]
192.9
= 36r¥~1b/hr

X 21b 50,/1b s X Lolb /7000 97

/2.322
- ¥0T96) x 2,116.8 1b/fe?

109%
n/hr + [1,545 x (l0682F + 460°F)



est B801F

. a/é%ds 12018c2/APP
Base LoD /ATPA-3
WM 7r Wheiss
CO Emissions (lb/hr) - See Note C:
/0.4 %.32 2,221,160
390 ppm x (1 - H=59/100) x 2rh50728F acfm x 2,116.8 lb/ft? x 28
(molecular wgt. of carbon)
] 098
x 60 min/hr + (1,545 x (+060°F + 460°F) x 10%)
30.9
- 984 1b/hr

VOC Emissions (lb/hr) - See Note C:

4.1 932 2,221,160
35 ppm x (L-#r59/100) x 2r#5079267 acfm x 2,116.8 1lb/fc? x 16
{molecular wgt. of methane)

/, 09%
x 60 min/hr + (1,545 x (¥966*F + 460°F) x 105)
697
g ~ 6=56 lb/hx

Lead Emissions (lbs/hr): Aot /&”lwlﬂ

26
Table A-3:

H,S0, Mist Emissions (1lb/hr):

Based on 8 percent of sulfur converted to acid mist
1 483,005 cplhr x 1097 /100 ¢ x2 16 50, /b S x Lolb] 70003/ 0.08
4 - X 3-% 1b H,S0,/1b SG x w85

{converted)

0.546
- =2 1b/hr

A26,A-27 A-28:
Tables Amdi—antd=dan:

EPA emission factor as noted in printout; example for manganese:

Irbed—men il 1bl02 Bex  pe Applrcadle
P BT S TR T L BN N




7/31/92

Emission Calculations, Tables /)-o’lé’A-Q]} A-&S

Manufacturer/, odel:wesr S0/F

Fuel Type:

Aadeitod €S

Load: (4 o
Ambient Temperature: ZE E

Arsenic:
Beryllium:
Marcury:

Fluoride:

Nickel:
' Cadmium:
Chromium:
Copper:
Vvanadium:

Saleniumi

1b/10%? Btu x

pg/J x 2.326 1b/10'% Btu/pg/d x _

1b/10%2 Btu x

1b/10'% Btu x

1b/1012 Btu x

1b/10%% Btu x

1b/10%2 Btu x _____ MMBtu/hr + 106 MMBtu/10'2 Btu = AJ4 1b/hr
MMBtu/h.r + 10° MMBtu/10'2 Bru - N4 1b/hr
1b/1012 Btu x ___ MMBtu/hr + 105 MMBtu/10l% Btu - A)_A' 1b/hr
MMBtu/hr + 10° MMBtu/10!% Btu

~ NA 1bsnhr

MMBtu/hr + 10° MMBtu/10!? Btu = NA 1b/hr

1b/10!2 Btu-x MMBtu/hr + 105 MMBtu/10%2 Btu = QA 1b/hr

MMBtu/hr + 10° MMBtu/10'? Bew = NA  1b/hr
1b/10'2 Btu x MMBtu/hr + 10° MMBtu/10'? Btu = AIA 1b/hr
MMBtu/hr + 106 MMBtu/10'2 Beu = AJA 1b/hr

MMBtu/hr + }O;bmgtu/mu Btu = [Qﬂ 1b/hr

o’

Polycyclic Organic Matter: /AJ/3 1b/10'% Bru x /FEE7 MMBtu/hr + 10% MMBtu/10'? Btu

7 -3
~1.56x/0
Y, J

1409,
Formaldehyde: g§./2. 1b/10!2 Btu x JEBET wiBeu/br + 108 MMBEu/10%2 Bru =£./28 1b/hr

Antimony:

Barium:

Cobalt:

Zinc:

Chlorines

pg/J x 2.324 1b/10'2 Bru/pg/J x

pe/J x 2.324 1b/10'2 Beu/pg/J x

ppm X

pg/J x 2.324 1b/10'? Btu/pg/J x

- 'A_/A_ 1b/hr

MMBtu/hr + 105 MMBtu/10%2 Btu

MMBtu/hr + 10° MMBtu/10'? Btu

- NA o

pg/Jd x 2.324 1b/1012 Beu/pg/J x

- NA 1o/

MMBtu/hr + 10° MMBtu/10!? Beu

MMBtu/hr + 108 MMBtu/10!2 Btu
- /VA 1b/hr
1lb/hr fuel oil + 10° - [QA 1b/hr
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Aotursal Cras 12018C2/APPA-1
Pase load
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DESTEC CENTRAL FIQRIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - *F CO TIONS
24 a) Oude
(From Table A-& On Béeediizre—oty; Adse Joad -
All Other Calculations on Spreadsheet are Identical.)

2
Table A-%: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)
/29,870 /o 3¢ /340.3
19709 x o 0F0/106 —~ Jmfi9—e i 106 Btu/hr .

Aldtwral G145

Faed—0+3F (1b/hr):

Heat Input (10° Btu/hr) <« Fuel Heat Content (Btu/lb)
/,240.3 20, 900 ¥ 27 9
Fr849-0 x 105 « L550-— 99579% 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

3,/80,5/0 /i 28.23
37437660 1b/hr x 1,545 x (E966F + 460°F) + (3885 x 2,116.8 1b/ft?)

+ 60(min/hr)

2, 152 %66
- Z;k&GTéﬁﬁ acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
3,780,510 29.23
B 3880=tb/hr x 1,545 x (68°F + 460°F) + (2825 x 2,116.8) + 60
723 5%
- &5*7452 scfm




Lkst. Sor -
m s 12018C2/APPA-2
(14

97°F i

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature
2,/52,966

LIl
2AI0—287 acfm x (205°F + 460°F) + (r-GWF + 460°F)
2:/,345

-1—03%—9'3'1- acfm

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (ft?) + 60 sec/min
911,395

LB8¥2=00% ft3/min « 60 « (18,02 +« & x 3,14159)
59.7

- =2 ft/sec

vi-d
Table A-9:

PM emissions in tons per year

5.7 8460
47 1b/hr x #80 hr/yr + 2,000 1b/ton

av./l
- &4 ton/yr

Alat.&as

S0, Emissions--@fl (lb/hr)

1 %1081 plhr 1047 /100 ¢
' 99-,-7@2“,&:: x GﬁgO{-ﬁ-efib x 2 1b 80,/1b s X 1.0 Ib/?ooaaf'

4.03
- 8642 1b/hr

NO, Emissions (lb/hr) - See HNote B:

855 95t 12.3¢
<% ppm x [20.9 x (1 - ¥TSV/100) - H=96) x 2,116.8 lb/fe?

m £¢3 /min

H
X 46 (molecular wgt NG,) x 60 min/hr + (1,545 x (ﬁ.ﬂ-&é *F + 460°F)
x 5.9 x 10% (adjust for ppm)}]
135.%
- ¥477 1b/hr
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’UWM éras 12018C2/APPA-3
?7°F Y26/1:
CO Emissions {1b/hr) - See Note C:
10.2 956 2153 966

¥ ppm x (1 - 1¥59/100) x Lr450026% acfm x 2,116.8 lb/fe2 x 28
{molecular wgt. of carbon)

1,1
x 60 min/hr + (1,545 x (-l:-rG-GO'F + 460°F) x 10%)
29./
~ 984 1b/hr

VOC Emissions (lb/hr) - See Mote C:

4.3 §.56 2,152, 766
=5 ppm x (1-14799/100) x Sv&50~267 acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

4]
x 60 min/hr + (1,545 x (i.-&ﬁﬂ F 4+ 460°F) x 10%)
70l -
‘ - 656 lb/hr

Lead Emissions (lb/hr): /L)at /W/IMIC-

26
Table A-9:

H,S0, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to gcid mist
\L 970,814 &p/he % Lo 97/ 100¢f x 216 50 x 1.01b ] 7000 0.0§
- x m 1b H,;50.,/1b wz X B85

(converted)

0.520
~ ##=2 1b/hr

A-26,4-27 A-2%:
Tables H-mrd-l'r-ﬁ'-

EPA emission factor as noted in printout; example for manganese:

1649 9—MMBTO X T8 T5710Z Btu /Urt m/,‘da,b/(_
S M1 EVEE Y- T M TN N,




7/31/72

Emigssion Calculations, Tables A'tgé A-QZA-.28
Hanufacturerﬁ{odel: %67: \50/ F
alural (as

Fuel e:
Load;

4
Ambient Temperature: ?7 F

Arsenic: ____ 1b/1012 Btu x ____ MMBtu/hr + 10° MMBtu/10%2 Btu = A 1b/hr
Beryllium: __ 1b/10 Btu x Muntu/hf + 10° MMBtu/10*2 Btu = AJA  1ib/hr
Mercury: ___ 1b/10%2 Btu x _____ MMBtu/hr + 10° MMBtu/10'? Btu - LA_ 1b/hr
Fluoride: _____ pg/J x 2.324 1b/10!2 Btu/pg/J x _____ MMBtu/hr + 10° MMBtu/10'2 Btu
= M_ 1b/hr
Nickelt ___ 1b/10%2 Btu x __ MMBtu/hr + 10° MMBtu/10? Btu - _A_)/t_ 1b/hr
cadmium: __ 1b/10%2 Btu x ___ MMBtu/hr + 10° MMBtu/10? Btu = _AA 1b/hr
Chromium: ___ 1b/10%2 Btu x ____ MMBtu/hr + 10°% MMBtu/10'? Btu - ‘J_A_ 1b/hx
copper: ______ 1b/10%2 Btu x ____ MMBtu/hr + 10°® MMBtu/10'? Btu = _A!A_ 1b/hr
vanadfum: ___ 1b/10'% Btu x _____ MMBtu/hr + 10% MMBtu/10!? Btu - _Ui 1b/hr
Selenium: _ 1b/10'2 Btu x __ MMBtu/hr + }gi;‘bjﬁ%tu/lo” Btu = _MA_ ib/hr

Polycyclic Organic Matter: 13 1b/10'2 Btu meMBtu/hr + 10% MMBtu/10'? Btu

e
L
Formaldehyde: 98./ol 1b/10%2 Beu x /S0 MMBtu/hr + 106 MMBtu/10%2 Bru - /M@ 1b/mr

Antimony: ___ pg/J x 2.324 1b/10! Btu/pg/J x ______ MMBtu/hr + 105 MMBtu/10!%? Btu
- NA 1o

Barium: ___ pg/J x 2.324 1b/10'2 Btu/pg/J x _____ MMBtu/hr + 10% MMBtu/10!? Btu
- NA 1o/mr

Cobalt: ____ pg/d x 2.324 1b/10'2 Btu/pg/J % ___ MMBtu/hr + 10° MMBtu/10'? Btu
- NA_ 1o/mr

Zzinc: ___ pg/J x 2.324 1b/10% Btu/pg/J x _____ MMBtu/hr + 10° MMBtu/10%? Btu

- NA wmr

Chlorine: PPM X 1b/hr fuel oil + 10% = /UA 1b/hr
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OVSsTILLATE OV

709 LOAD
27 °F

12018C2/APPA-1

DESTEC CENTRAL FIORIDA COGENERATION PROJECT

V6/13792
ef2ef1y

EXAMPLE CALCULATIONS - 27°F CONDITIONS

194
(From Table A-X On Distillate 0il; 70% LOA/)
All Other Calculations on Spreadsheet are Tdenticsal.)

1A

Iable A-Z: (Note: all other data not calculated but supplied by

Manufacturer)
Heat Input (10% Btu/hr):
Power (kW) x Heat Rate (10° Btu/kWh)

133,020 9,770 236
383700 x ; /10° = 84979 x 105 Btu/hr

Fuel 0il (1lb/hr):

Heat Imput (10° Btu/hr) + Fuel Heat Content (Btu/1b)
1,299-b 1D,%50 70,4392
18499 x 10° + 185550 -~ 59-793 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
2,934,960 120 2%.3Y

377437660 1b/hr x 1,545 x (35060°F + 460°F) + (28-25 x 2,116.8 1b/fc?)

+ 60(min/hr)
2, bo3, |20
- P=4420—287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
2,93Y, 160 28,34

37H437600 1b/hr x 1,545 x (68°F + 460°F) « (2825 x 2,116.8) + 60

83|, 49
~ 851-352 scfm
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wET SDI F
DIsTHIULATE oL

1201802/APPA-2
70 7, LoaD 66/33/92
27 °F of2tfq

Volume Flow from HRSG {(acfm):

CT Exhaust adjusted for temperature

2, %08 120 Wi3eo
3-,-4-50—-2&-7 acfm x (:'&9-5 F 4+ 460°F) + (-1—&60 F + 460°F)
31, 4%

- 3-092-961 acfm

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (ft?) +« 60 sec/min
&3, +%Y
1:672;00% ft3/min + 60 + (18.0% + 4 x 3.14159)
54.5
- M2 ft/sec

2.0 A
Table A-2:

PM emissions in tons per year
F2.4
-+# lb/hr x 300 hr/yr + 2,000 1b/ton

- -;{—1 ton/yr

S0, Emissions--0il (lb/hr)
70, 439.3

99-7239 1b/hr x 0.0005 1b S/1b x 2 1b $0,/1b S
72. 69
~ 9972 1b/hr

NO, Emissions (lb/hr) - See Note B:

2.5 16,43 12,08
42 ppm x [20.9 x (1 - HT59/l00) - 1096} x 2,116.8 lb/fe2
x &450,287 ftI/min
2, 003 10

130
¥ 46 (molecular wgt NO,) x 60 min/hr + [1,545 x (-1—-060 F + 460°F)
X 5.9 x 10° (adjust for ppm)]
227
- 326-2 1b/hr
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WEST 60| F
DASTILLATE ol
70 7, LOAD 12018C2/APPA-3

27 °F %[u.[q)_,

€0 Emissions (lb/hr) - See Note C:

S5 (0.%3 2,003,120
30 ppm x (1 - ¥+59/100) x 25450287 acfm x 2,116.8 1b/ft? x 28
(molecular wgt. of carbon)

1,420
¥ 60 min/hr + (1,545 x (35660°F +« 460°F) x 105)
133 P :
= 98+4% lb/hr

VOC Emissions (lb/hr) - See Note C:

16.90 1043 2,003(20D
35 ppm x (1-33759/100) x 2,450,287 acfm x 2,116.8 1b/ft? x 16

{molecular wgt. of methane)

(126
x 60 min/hr + (1,545 x (3-060°F + 460°F) x 105)
.84
~ 656 1b/hr
Lead Emissions (lb/hr):
299k LG
8.9 1b/1012 Btu x #8499 x 10%° Btu/hr = 365 x 10°? 1b/hr
21 A
Table A-,’!:

H,50, Mist Emissions (lb/hr):

Based on B percent of sulfur converted to acid mist

7°: ‘*3?'3 E

$9-722-9 1b/hr x 0.0005 1b S/1b x 3.06 1lb H,S0./1b S x 0.0%
(converted)

2.90
- $2-2-1b/hr

.24
Tableg A-4 and—A~5:

EPA emission factor as noted in printout; example for manganese:
1,299, b
36499 (MMBtu) x 14 1b/1012 Btu
.2
- 259 x 10°2 lb/hr
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Emission Calculations, Table:z A'&IATA "5!;’4'/4'&3/4

Manufacturey/Model: [(/kST S0/ £
Fuel Ty ezi/pb”% Ot
Load: 70 2
Ambient Temperature: a?-7 ,C"

t299.L s

Argenic: ‘V-?- 1b/1012 Btu x 2=l MMBtu/hr + 10° MMBtu/10'2 Btu -\ﬁ?"do fb/hr
J1e9.k 325
Beryllium: 025 1b/10'2 Beu x /25 MMBt:u/hr + 105 MMBtu/10*2 Btu ﬁ*/o ]?b/hr
1299.4 2.% -3
Mercury: 3:0 1b/10'2 Btu x %/ MMBtu/hr + 10° MMBtu/1012 Bru - X/ 1ib/hr
L29%8
Fluoride: /Z% 0 pg/J x 2.324 1b/10'2 Btu/pg/J x@ MMBtu/hr + 106 MMBtu/101%2 Btu
.23 _2
- ¥38+/01b /hr
4,299.b |
nickel: /70 1b/10'2 Bru x HESEdMMBtu/hr + 105 MMBtu/10'? Btu = 0.228 1b/mr
L2217 ¢ L2 -2
cadmium: /0.5 1b/10'? Bru x /B MMBtu/hr + 10° MMBtu/102 Beu —Z¥%/01b/hr
H29%6 (17 .2
Chromium: #7.5 1b/10%? Btu x5SR MMBtu/hr + 10° MMBtu/10'2 Btu ~&33%/0 1b/hr-
29%4 o. 3Ly
Copper: 230 1b/10'% Btu x@m{fstu/hr + 10° MMBtu/10'%? Btu = GZ5&0 1b/hr
heTat 903
vanadium: 6%.5 1b/10%2 Bru x ASE] MMBtu/hr + 106 MMBtu/10%2 Btu -ﬁ"/01b/hr
L2106 3oy L2
selenium: &3.43 16,101 Beu xﬁf MMBtu/hr + 108 MMBtu/10?2 Btu —22x/0 1b/hr
1,299.L
Polycyclic Organic Matter: Q278 1b/10!2 Btu x @bﬂ{ﬁtu/hr + 10% MMBtu/10!2 Btu
2o o
- &% )0 b /hr
£,299.0 ©.5246

Formaldehyde: 405 1b/101% Btu x MMBtu/hr + 10° MMBtu/10!2 Btu -@ 1b/hr
2r7.6

L

Antimony 9.4 pe/Jd x 2.324 1b/10%2 Btu/pg/J x /5Beed MMBtu/hr + 105 MMBtu/10'2 Btu

-2
2880 1o /o
_ 2906
Barjium: Q‘»‘ pe/J x 2.324 1})/1012 Btu/pg/J xﬁlﬂdﬂtu/’hr + 105 MMBtu/10%? Btu
2.5¢
22X 1b/hr
L2126
Cobalt: 3i pe/Jd x 2.324 1b/1012 Btu/pg/J x@m{ﬁtu/hr + 105 MMBtu/1012 Bru
{18
nuqo 1b/hr
2794
Zinci 2?£ pg/J x 2.324 1b/10'? Beu/pg/J x %MMBtu/hr + 10° MMBtu/10'2 Btu
©.883
- % 1o/
76,4323 252 -2

chlorine: 0.5  ppm x F 1b/hr fuel oil + 105 - BBF/0ib/hr
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WEST Goy F

DISTILLATE oV[_ 12018C2/APPA-1
70 75 LOoad 0613799
79 o 8/refa2

DESTEC CENTRAL FLORIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS --357% CONDITIONS
(From Table A-'}...MOn Distillate OLil; 70/, LoAN
All Other Calculations on Spreadsheet are Identical.)

(1A
Iable A-): (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10% Btu/kwh)
1132, You {e,3/0 LS P
$837700 x 167976/10° — 16499 x 10° Btu/hr

Fuel 0il (1b/hr):

Heat Input (10% Btu/hr) + Fuel Heat Content (Btu/lb)

T 'S Mo 19,450 63,3629
8499 x 10° + H-550 = 99793 1lb/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
2,757,580 12 p 9. 19
IT7437600- Ib/hr x 1,545 x (F7069°F + 460°F) + (26825 x 2,116.8 1b/ft?)

+ 60(min/hr)
L2227
-~ 27450287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
2,757,690 2419
3743600 1b/hr x 1,545 x (68°F + 460°F) + (28+25 x 2,116.8) « 60
29,359
= $5+352 scfm



WEST 5561 &

beSTiLLaTE O 1201.8C2/APPA-:
707 LoaAp B6/3A379%

Volume Flow from HRSG (acfm):

€?%£¥h§9§t adjusted for temperature
2o Li27P
2450287 acfm x (2O5°F + 460°F) + (1;7066°F + 460°F)

TRS, 449
- 1072661 acfm

Velocity (ft/sec):

Volume Flow (ft3/min) + Area (ft2) + 60 sec/min
7 %5 49
3,072,001 fed/min « 60 + (18.0% + 4 x 3.14159)

oLy
- 72 ftr/sec

2ZOMN
Table A-Z:

PM emissions in tons per year

20
47 1b/hr x 300 hr/yr + 2,000 1lb/ton

L -3
- 26 ton/yr

S0, Emissions--0il (lb/hr)
L3,768. %
907229 1b/hr x 0.0005 1b S/1b x 2 1b S0,/1b S

L5.e5
- 83-39 1b/hr

NO, Emissions (lb/hr) - See Note B:

42.5 _ .59 (2.17

~42 ppm x (20.9 x (1 - ¥ET59/100) - 36-96] x 2,116.8 lb/ft2
x 2,450,287 £t¥/min

1L,iZ20
X 46 (molecular wgt NO;) x 60 min/hr « (1,545 x (35968°F + 460°F)
x 5.9 x 105 (adjust for ppm)]
204. 5

- 3262 lb/hr
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prsTILLATE OLL
70 % LoAD 86412799
T2 % %]LB/QL

12018C2/APPA-3

€O Emissions (lb/hr) - See Note GC:

LS LL52 1, 892, 217
-36 ppm x (1 - H59/100) x 2450287 acfm x 2,116.8 1lb/ft? x 28
(molecular wgt. of carbon)

130
x 60 min/hr + (1,545 x €1;060°F + 460°F) x 10°)
V2947
~ 884 1b/hr

voC Emissions (lb/hr) - See Note GC:
{ 0.1 .58 L A Xy
35 ppm x (1-1H+59/100) x 2450287 acfm x 2,116.8 1b/ft? x 16
{molecular wgt. of methane)

Lizo
x 60 min/hr « (1,545 x (35060°F + 460°F) x 10°)
3.9%
~ 656 1b/hr

Lead Emissions (lb/hr):
1,167 LDL{—
8.9 1b/10%* Btu x 18499 x 10° Btu/hr - 65 x 1072 1lb/hr

2.\ A
Table A-Z:

H,50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

63,768, & 3
997229 1b/hr x 0.0005 1b S/1b x 3.06 1b H,50,/1b S x 0.09
{converted)
%, o
= 22 1b/hr
z2A

Table's A-4 andA=5:

EPA emission factor as noted in printout; example for manganese:
LW1by.2o
18499 (MMBtu) x 14 1lb/10!2 Btu

1. 6Y
- 259 x 102 1b/hr
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Emission Calculations, Tables A'QIA,A'QZA A ‘&314

Manufacturer/Model: w&ST 50/ F
Fuel Type: /)
Load:
)
Ambient Temperature: Zod £

). 2. i

-3
Arsenic: 42 1b/10'2 Btu x //§882 MMBtu/hr + 10° MMBtu/10%2 Bru —4.9€%0 1b/hr
— Y. : -3
Beryllium: .5 1b/10} Btu x //8¥%® MMBtu/hr + 10° MMBtu/10'% Btu =~2.47%/0 1b/hr
69.2_ 1 -3
Mercury: 3.0 1b/10'% Btu x //SED MMBtu/hr + 10° MMBtu/10!2 Btu -3 58%/01b/hr
L%
Fluoride: /40 pg/J x 2.324 1b/10% Btu/pe/J x //EEBMMBtu/hr + 105 MMBtu/10'2 Btu
-2
=387%)0 1b/hx
Ly O.11%
nickel: /70 1b/10%2 Beu x /[P MMBtu/hr + 105 MMBtu/1012 Btu - Ded8® 1b/hr
WY ) 3 -2
cadmium: /0.5 1b/10%2 Btu.x //&E MMBru/hr + 105 MMBtu/10'2 Btu =/ 28%0 1b/hr
L. 565 .3
chromium: 47.5 1b/10'2 Bru x //8B20 MMBtu/hr + 108 MMBtu/10'2 Btu =28¥</0 Ib/hr
Q.2 ©.327
copper: AFO 1b/102 Bru x /[/BEBMMBru/hr + 105 MMBtu/10'? Bru - GE3%B 1b/hr
&9.2_ .13 -2
vanadium: ©7.5 1b/1012 Bru x //B8 MMBru/hr + 105 MMBtu/10'2 Beu —&EX/D 1b/hr
‘?-z_.. —2
seleniumi 2342 1b/10%2 Bru x //28) MMBtu/hr + 105: MMBtu/10'2 Btu -2.7(&/0 1b/hr
3 {37
Polycyclic organic Matter: 0.27§ 1b/10!2 Beu x //E MMBtu/hr + 105 MMBtu/102 Btu
325
= 23x/0 l’lb/hr
62 .47
Formaldehyde: 405 1b/1012 Bru x //8W® MMBeu/hr + 10° MMBtu/10'? Beu - &5l 1b/hr
Ly
Antimony: 94 pe/d % 2.324 1b/10'2 Btu/pg/J x [/EBMMMBru/hr + 106 MMBtu/10!2 Btu
2.55 .2
~2%xb 1b/hr
- £9.2__ '
parium: 8.4 pg/J x 2.324 1b/10'* Btu/pg/J x //88E® MMBtu/hr + 105 MMBtu/10!? Btu
2.2% -2
- 232x]0 1b/hr
612
Cobalt: 59 pe/J x 2.324 1b/10'2 Brtu/pg/J x mmmtu/hr + 105 MMBtu/10}2 Btu
L .2
-1.08%/0 1b /hr
K-
Zinc: o?‘ijf pg/d x 2.324 1b/10'% Bru/pg/J x [[EEW MMBtu/hr + 10° MMBtu/10'? Btu.
0.7%9
- B8 1b/hr

G3l3£zl% ?."T -2
Chlorine: 0.5 ppm x% lb/hr fuel oil + 108 - 3Bx)0 lb/hr
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DISTILLATE oLl
"70 %7, LOAA 06713792

12018C2/APPA-1

DESTEC CENTRAL. FLOBIDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - E;LF CONDITIONS
(From Table A-}?“On Discillate Oil; 707, LZAD
All Other Calculations on Spreadsheet are Identical.)

(9A

Table A-X: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10% Btu/kWh)
102, 81p o680 1,898
3,700 x H670/10° = 18409 x 106 Btu/hr

Fuel 0il (1b/hr):

Heat Input (10° Btu/hr) +« Fuel Heat Content (Btu/lb)

o138 (®%S5D £95:/2.3
358499 x 10° + 18,550 = 994723 lb/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

2, W2, (% W30 2512
34435000 1b/hr x 1,545 x (1:0868°F + 460°F) + (26825 x 2,116.8 1b/ft2)

+ 60(min/hr)
L 331107
- 2450287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
2,2, 180 2812
3743000 1b/hr x 1,545 x (68°F + 460°F) + (2825 x 2,116.8) + 60
LOB Lk
= 8513152 scfm
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wEZT 501 F

DISTICLATE Ol

O P LOAN 12018C2/APPA-2
177 °F 8f26/1>

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature

\, 83(, 107 260 "\1\3 D
2450287 acfm x (205°F + 460°F) + (3060°F +« 460°F)
TeD,082

= 972,061 acfm

Veiocity (ft/sec):

Volume Flow (ft?/min) + Area (ft?2) + 60 sec/min
750, %Y

5072001 f£3/min + 60 + (18.0% + 4 x 3.14159)
Y9.8
- #2 ft/sec

204
Table A-Z:

PM emissions in tons per year
B.5
-7 1b/hr x 300 hx/yr + 2,000 1b/ton

4.3
= g6 ton/yr

50, Emissions--0il (1lb/hr)
59,52.%
L0 7228 1b/hr x 0.0005 1b §5/1b x 2 1b S0,/1b

L. 777
= 9572 1b/hr

4]

NO, Emissions (lb/hr) - See Note B:

2.7 12.09 224
42 ppm x [20.9 x (1 - ¥59/100) - 36-96] x 2,116.8 lb/ft?
X 27650287 fti/min
||Q.|3l|\°-7

\\20
x 46 (molecular wgt NO;) x 60 min/hr + [1,545 x (37060°F + 460°F)
X 5.9 x 10% (adjust for ppm)]
192,
-~ 3262 lb/hr



WEST so| &
DUSTHILLATE ol

~ 6%, Lorb 1201802/APPA-3
17 °F ?f20[92

CO Emissions (lb/hr) - See Note C:

S5 12,09 b, BRI 7
30 ppm x (1 - ¥-59/100) x 27456287 acfm x 2,116.8 1b/ft? x 28

(molecular wgt. of carbon)

T\ 3o
x 60 min/hr + (1,545 x (F7968°F + 460°F) x 10%)
120, © .
- 984 1b/hr

VOC Emissions (1b/hr) - See Note C:
|o.5 12.09 - S, 830
~3-5 ppm x (1L-1t759/100) x 25450287 acfm x 2,116.8 1lb/ft? x 16
(molecular wgt. of methane)

1,120
x 60 min/hr « (1,545 x (F060°F + 460°F) x 109)
[7.92% -
= 656 1lb/hr

Lead Emissions (lb/hr}:
1016 9.77 2
8.9 1b/1012 Btu x 38499 x 10° Btu/hr = 365 x 107t 1b/hr

214
Table A-3:

H,50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted teo acid nist

5%, 512.8 %
99—3722-9 1b/hr x 0.0005 1b S/1b x 3.06 1b H,S0,/1b § x 0.056

{converted)

.57
~ 12-2 1b/hr

2284
Tableg A-4 end—A5.

EPA emission factor as noted in printout; example for manganese:
1e94%
18499 (MMBtu) x 14 1b/10!2 Beu

LSY
- 2759 x 102 1b/hr



7/31/92

Emission Calculations, Tables /4"02//4 A '22/4’ ‘4'0'23I4
7
Manufacturep/Model: tst. SOIF

Fuel Type: AY
Load:
Ambient Temperature: i F—
(093 RN
Arsenic: fg 1b/1032 Btu x AHES MMBtu/hr + 10° MMBtu/10'? Btu —4EP¥/, 01b/hr

9%
Beryllium: of.5 1b/102 Bru x Al MMBtu/hr + 10° MMBtu/10'2 Btu ~.27’x/0 1b/hr

10%% 3.2
Mercury: 3.0 1b/10'2 Btu x B MMBtu/hr + 106 I-Ibél?atu/lolz Btu —é{blb/hr

Fluoride: /4.0 pe/J x 2.324 1b/10'? Btu/pg/J x fm’ MMBtu/hr + 10° MMBtu/101% Btu

.57 _2
_?glolb/hr oW
Nickel: /70 1b710'2 Bru x PR mMBtu/hr + 105 MMBtu/10'2 Btu - 858J 1b/hr
re9d _ S .2
cadmium: /0.5 1b/10'2 Beu x #3532 MMBtu/hr + 105 MMBtu/10'% Btu =/-AF*/0 Tb /hr
0% 3 22
-2
chromium: #7.5 1571012 Bru x BB MMBtu/hr « 105 MMBtu/10%? Btu -.%xlo 1b/hr:
1o ® ©.7077
copper: &80 1b/10%2 Bru x S MMBtu/hr + 105 MMBtu/10'2 Bru - GEE3 1b/hr
LE X 7.62 -2
vanadium: 535 1b/101 Bru x REES] MMBtu/hr « 105 MMBtu/10%? Bru —F28%/01b/hr
Lo?s .57 -
Selenium: A3.4d 1b/101 Beu x (e MMBtu/hr + 10°- MMBtu/10'2 Beu -m:dolb/hr
(098
Polycyclic Organic Matter: 0.;78 1b/1012 Btu ARy MMBtu/hr + 10 MMBtu/1032 Btu
705"
-3 O '1b/hr
1698 hsndl
Formaldehyde: 405 1b/10'% Bru x JFEEEF MMBtu/hr + 105 MMBtu/10%? Btu - (B2 1b/hr
to?8
Antimony: ff pg/J x 2.324 1b/10'? Bru/pg/J x fEEEY MMBtu/hr + 10° MMBeu/10'2 Btu
=] -2
~244%)01b/hr
. {038
Barium: 5’.f[ pg/J x 2.324 1b/10'2 Bru/pg/J x [FEEBN MMBtu/hr + 10° MMBeu/10' Btu
q .2
=2.1#%10 1b/hr
~ 1698
cobalt: 3.9 pg/3 x 2.324 1671012 Bru/pg/d x FEEH MMBeu/hr + 10° MMBtu 102 Bru
215 .
11210 %6 /o
— {37
zinc: 294 g5 x 2.324 10,1002 Btu/pg/J x [IEE MMBtu/hr + 10° MMBtu/10¥ Btu
0750
- &P 1b/hr
59,52.% 2.9%

-2
chlorine: 0.5 ppm x GEEG#] 1b/hr fuel oil + 105 ~ZZX/0 1b/hr



Abst . 5015

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10% Btu/kWh)
118,330 /0,470 /,241. 3
3700 x 307970/10° = 18499 x 106 Btu/hr

Aatwal 6as
Fued—e+] (1b/hr):

Heat Input (10°% Btu/hr) + Fuel Heat Content {Btu/1b)
L, 241.3 20,700 59 395
E840-9 x 10° + B87930 ~ 99793 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
27540 /,130 2r.97

. /Uama/ Gas 12018C2/APPA-1
707, LoaD : 087rays2
27F ¥/26/72

DESTEC CENTRAL FLORIDA GO(E;INERATION PROJECT
EXAMPLE CALCULAEIONS - g’F Cog’l)éITIONS
A3
(From Table A-4 On N.e.;u.ﬁn.nu., 70% LoAD
All Ocher Calculations on Spreadsheet are Ideﬁtical.)
294

Iable A-%: (Note: all other data not calculated but supplied by
Manufacturer)

343000 1b/hr x 1,545 x (T,UBC°F + 460°F) + (2825 x 2,116.8 1b/£t2)

+ 60(min/hr)
/, 369 7¢¢
~ Pt acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
2,75y o 2.7
- . lb/hr x 1,545 x (68°F + 460°F) + (2825 x 2,116.8) +« 60
620,896
- 8‘5‘1‘:‘!‘5‘2‘ scfm



776,120
Fr#27861 ft3/min « 60 + (18,02

30.8
- %P ft/sec

+ 4 x 3.14159)

QAst. S01F
Atural Gas 12018G2/APPA-
707, LOAD O6ytiBys,
27°F 8/26/92
Volume Flow from HRSG (acfm): '
CT Exhaust adjusted for temperature
- /, 569 74/ 200 /130
7287 acfm x (2O%'F + 460°F) «+ (1-066°F + 460*F)
776,/.90
~ FOP=0] acfm "
Velocity (ft/sec):
Volume Flow (ft3/min) + Area (ft2) « 60 sec/min

25A
Table A-%:

PM emissions in tons per year
4.9 8460
¥ lb/hr x 306 hr/yr + 2,000 1b/ton

20.73
= #2=6 ton/yr

Gas
50; Emissions- -o4& (1lb/hr)

/, 306,6)2 hr  L04r/100
’ mﬂﬁl—ﬁhﬁhr X O-O%Gé-kb-ikb x 2 1b S0,/1b § xl.o#»/70003-f

3.73
I ~ 9932 1b/hr
- NO, Emissjions (Ib/hr) - See Note B:
-'?9-‘1’l 7230 0
. “?2 ppm x [20.9 x (1 - 3=59/100) - ¥96)] x 2,116.8 1b/fFe2
X BeleS8mf8e 13 /min
/, 869 74y
. X 46 (molecular wgt NO,) x 60 min

X 5.9 x 10° (adjust for pPm))

/21. 3
- 3262 1b/hr

/,/30
/tr « (1,545 x (+=060°F + 460°F)



- E EEEEEEEEEREEEREDR.

[est Eo1F

. Atwiol &as 12018G2/APPA-3
707 ‘40@ 06rar93
GO Emissions (1lb/hr) - See Note C:
10.4 7.3 | 8¢7, 744
30 ppm x (1 - 14-%9/100) x 25#%0,287 acfm x 2,116.8 lb/ft? x 28
{molecular wgt. of carbon)
x 60 min/hlr + (1,545 x (FTO60°F + 460°F) x 105)
26. "
= @84 1b/hr

VOC Emissions (lb/hr) - See Note C:
4.2 7.3 1,869 744
35 ppm x (1-¥T59/100) x 254567267 acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

/130
x 60 min/hr + (1,545 x (37€80"F + 460°F) x 10°8)
6.02 -
' - =6 1b/hr

Lead Emissions (lb/hr): /[)J.t ﬁ,qo/:w/&

12 =

26A
Table A-93:

H;50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

(4306,612 ¢t/hr x 1ogcfr00ef % 216 S0y 1S x 10 1bj7000 97 0.0§
\/ A2 r0—F b 00005 Te—573h X B H,S0,/1b S8, x =85
(converted) /.53
O.4%)
- k=2 1b/hr

A-26h A-2TA. A-2%4
Tables Awir—amt—rte—y:

EPA emission factor as noted in printout; example for manganese:
e aaran s G VA e S Y @p hea ke
—~2.59 . 1022 1h/hy
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Emission Calculations, Tables A"QGAI A 'a7/4] A-&&’A

Manufacturer/Model: [Jﬁf S0/ F

Fuel Type:
Load:

AAturar (A5

Ambient Temperature: J7‘F

Arsenic:
Beryllium:
Mercury:

Fluoride:

Nickel:
Cadmium:
Chromiums
Copper:
Vanadium:

Selenium:

1b/10%? Btu x

1b/10'% Btu x

1b/1012 Btu x

1b/10%% Btu x

1b/10*2 Btu x

1b/10'2 Btu x

MMBtu/hr + 105 MMBtu/10'2 Bru = A/A 1b/hr

1b/10!% Btu x MMBtu/hr + 106 MMBtu/10'? Btu = NA  1b/hr

MMBtu/hr + 10°® MMBtu/10'2 Btu - A/A 1b/hr
pe/J x 2.324 1b/10'2 Btu/pg/J x ____ MMBtu/hr + 108 MMBtu/10'? Btu
- NA_ 1bsmr

MMBtu/hr + 105 MMBru/10'2 Bru = NA 1b/ne
MMBtu/hr + 10° MMBtu/10'? Btu =~ NA  1b/hr
1b/10%2 Btu x __ MMBtu/hr + 105 MMBtu/10'2 Btu = A/A  1b/hr
_ MMBtu/hr + 10° MMBtu/10Y2 Beu = A/ 1b/hr
1b/10'2 Bru x ______ MMBtu/hr + 105 MMBtu/10'? Btu — _4/_4_ 1b/hr

MMBtu/hr + 10% MMBtu/10'2 Btu — g_UA 1b/hr
/241.3

Polycyclic Organic Matter: /.//3 1b/10%% Btu x 293¢0 MMBtu/hr + 10% MMBtu/10'? Btu

=/ _38’_"/0-‘1313 /hr
/1341.3

Formaldehyde: ¥§8./2 1b/10'2 Btu x AP MMBtu/hr « 105 MMBtu/102 Btu = 0.0 1b/hx

Antimony:

Barium:

Cobalt:

Zinc:

Chlorine:

pg/J x 2.324 1b/10'2 Bru/pg/J x

pg/J x 2.324 1b/10'? Btu/pg/J x

pg/J x 2.324 1b/10? Bru/pg/J x
- NA 1b/hr
peg/J x 2.324 1b/10'2 Btu/pg/J x

= M_ 1b/hr

MMBtu/hr + 10° MMBtu/10'? Btu
MMBtu/hr + 10% MMBtu/10'? Btu

MMBtu/hr + 10% MMBtu/10'? Btu

- NA 1mr
MMBtu/hr + 10° MMBtu/10!? Btu

- NA 15/mr

ppm X 1b/hr fuel oil + 105 = AA 1bmr -
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Noenwodt Gas

12018C2/APPA-1.
707 load °;+Hm
L4 OF / 3‘/‘72..-
DESTEC CENTRAL FLORIDA GOiEgERATION PROJECT
EXAMPLE GALCULAEE&NS - Z7T°F CONDITIONS

(From Table A-% On n"‘“ ke s 700, LoAD
All Other Calculations on Spreadsheet are Identical.)

294
Table A-¥: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10Ff 9Bt;>1/kWh)
]e3 390 1/ e20 /,/39.
182,500 x PAOT0/106 ~ I-6%%.9 x 105 Bru/hr

Natwral G4S
Faed~0il (lb/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/lb)

/,139. 20,900 S54514.7
f—,&k%% X 10° + #8556 — 85983 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

2,678 720 /, 130 2£.36
97¥631600 1b/hr x 1,545 x (F7068°F + 460°F) + (28=95 x 2,116.8 1b/fc2)

+ 60(min/hr)

/226,635
— gkt B8] acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
2, 7%, 720 25.3¢
33060~ 1b/hr x 1,545 x (68°'F + 460°F) +« (98—25 x 2,116.8) + 60
bot, 59/
= #r=1+5? scfm



Ukst so1F
AMbreradt S 1201862 /APPA-:
70% load. o8TTI Y
6 4?:. 7/26 /fé

Volume Flow from HRSGQ {acfm):

CT Exhaust adjusted for temperature

/, %26 435 200 /130
L rie50-287 acfm x (265°F + 460°F) + (47860¢F + 460°F)
758,226
- 17679861 acfm

Velocity (ft/sec):

Volume Flow (f¢?
758 226
672008 £63/min « 60 + (18.02 « 4 4 3.14159)

49.7
- 7972 ft/sec

/min) « Area (ft2) +« 60 sec/min

2SA
Table A-$:

PM emissions in tons per year
49 8440
¥? 1b/hr x 960 hr/yr + 2,000 1b/ton
20,30
= &6 ton/yr

S0, Emissions- -il (1b/hr)

3¢ 1.0 700
/ /"49 Fan. Hbﬁcfl o-eee.s.qg._w b x 2 1b $0,/1b s ¥ /016/70003"
3.43

~ 99772 1b/hr

NO, Emissions (lb/hr) - See Note B:
8,

€. 32
%2 ppm x [20.9 x (1 - 11e58/100) -

N
1-56] x 2,116.8 1b/fr2
X 2500989 £t3/min

/7,926,635 4130
X 46 (molecular wgt NO;) x 60 min/hr - [L,545 x (-LrO-G-O F + 460° F)
X 5.9 x 105 (adjust for ppm) )
//3.
= 3362 1b/hr



R 1eraGas
70% Load

i N AN NR

i1

Liest. 501 F

¢4°F

GO Emissions (lb/hr) - See Note C:

/03 8.3a /, 820 635
-39 ppm x (I - =r69/100) x Hﬁ—éﬁ%acfm x 2,116.8 1b/ft2 x 28
(molecular wgt. of ca.rbon)

1,130
x 60 min/hr + (1,545 x (J.-.-OG-O-F + 460°F) x 10°)
25.0
- 98— 1b/hr

VOGC Emissions (lb/hr) - See Note C:
4.3 ¥.32 / 326,635
35 ppm x (1-3+59/100) x 2-,-45-0—5!-8-? acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

/1,130
x 60 min/hr + (1,545 x (3406@°F + 460°F) x 105)
5.9
~ &=56 1b/hr

Lead Emissions (lb/hr): U‘{' Wﬂ.}{x__
)

264
Table A-S:

H,50, Mist Emissions (lb/hr):

Based o 8 percent of sulfur converted to acid mist
( 1,99324 ¢f/hrx 40 9 froocp # 2 1hSp, /I8 S_x1.0 1) 7000 57 0.08
99,722.9 r x 0. 1b §/1b x %-%u) H,SO,/1b 50, x %B+05

{converted)

0.4942
- =7 1b/hr

A-264,A-3TA5 A-28A
Tables A—k—emd-ﬁ—s

12018C2/APPA-3

O6pieron
2/26 /52

EPA emission factor as noted in printout; example for manganese:

Jbt Qptesah

L L BT 1o W Y



Manufacture

Fuel e:
Load: (4]

7/3t /92

Emission Calculations, Tables A‘QéA’ A '3-7/4’ A ’28,4

r/Model: weé‘é \50/F

ﬁﬁtﬁﬂ (248

Ambient Temperature: 6__405

Arsenic:
Beryllium:
Mercury:

Fluoride:

Nickel:
Cadmium:
Chromium:
Copper:
Vanadium:

Selenium:

Polycyclic Organic Matter: /773 1b/10'2 Btu x

1b/10%2 Btu x

1b/10%2 Btu x

1b/1012 Btu x

1b/102 Btu x

1b/10!% Btu x

MMBtu/hr « 106 MMBtu/10** Beu ~ NA 1b/hr

1b/10'2 Btu x MMBtu/hr + 10° MMBtu/10'? Btu = A!A 1b/hr

MMBtu/hr + 10% MMBtu/10'2 Btu - NA 1b/hr
pe/J x 2.324 1b/10'% Btu/pg/J x
~ NA 1v/mr

MMBtu/hr + 108 MMBtu/10%? Btu - A4 1b/hr

MMBtu/hr + 10% MMBtu/1042 Btu

1b/10'2 Btu x MMBtu/hr + 106 MMBtu/10'2 Beuw = A4 1b/hr

1b/10'% Btu x MMBtu/hr + 10% MMBtu/10!? Btu = /VA 1b/hr
1b/10!2 Btu x MMBtu/hr + 10% MMBtu/10!? Btu = NA 1b/hr
MMBtu/hr + 10° MMBtu/102 Btu = NA 1b/hr

MMBt + 1086: tu/10%% Bru =~ 1b
— WiBt/hr + Lg% pehen u~ MA_ 1b/he

MMBtu/hr + 10% MMBtu/10%2 Btu

-3
- /,26>/0 1b
11544

Formaldehyde: J842 1b/10!2 Btu x A885 MMBtu/hr + 10° MMBtu/10'2 Beu = 0./0 1bshr

Antimony:

Barium:

Cobalt:

Zinc:

Chlorine:

pg/J x 2.324 1b/10'2 Btu/pg/J x

- ppm X

pg/J x 2.324 1b/10*2 Beu/pg/J x _

- NA 1o/me

pe/J x 2,324 1b/10'? Bru/pg/J x

- MA 1b/hr

pg/J x 2.324 1b/10'2 Bru/pg/J x

- NA_ 1o/nr

MMBtu/hr + 105 MMBtu/102 Btu
MMBtu/hr + 10% MMBtu/10!2 Btu
____ MMBtu/hr + 10° MMBtu/10!'2 Btu
__ MMBtu/hr + 10° MMBtu/10!2 Btu

- NA 1o/mr

1b/hr fuel oil + 106 = AJA 1o/me -
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. f 12018C2/APPA-1
700 Lood- 0&ria79%
72°F el

DESTEC CENTRAL FLORIDA GO(‘E’EHERATION PROJECT

2
EXAMPLE CALCULA'];I&NS - 27 aGgNDITIONS
(From Table A-¥ On %éﬂﬂ:!-ebh 70% QQ‘L,

All Other Calculatious on Spreadsheet are Identical.)

29A

Iable A-X: (Note: =all other data not caleculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)

/00,210 /0150 LT3
Lee-aeo x FOLOT0/105 - 148499 x 106 Btu/hr

Notwrod GraS

Poey~et: (1lb/hr):

Heat Imput (L0® Btu/hr) + Fuel Heat Content (Btu/1b)

L7 20 f0p 53 46/.3
1-'—9-&93 X 105 « F0£950 = 95-39% 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

2,647 790 /130 a¢g.33
34y 000 1b/br x 1,545 x (IFOCOTF + 460°F) + (28=85 x 2,116.8 1b/fe2)

+ 60(min/hr)
/,807, 337

2—&-5-9—2-9-? acfm
Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

a, 66'9 .7F?90

<8 33
3.,.143.,9.00 1b/hr x 1,545 x (68°F + 460°F) + (26=95 x 2,116.8) + 60
oo, 338
- 854450 scfm



liret S01F

Mt Gas 12018C2/APPA-2
700 Lrad - by g4 e ”’
72°F ¢

Volume Flow from HRSG (acfm):
CT Exhaust adjusted for temperature
/,807,837 200 /130
2 le507207 acfm x (8OF°F + 460°F) + (10662F + 460°F)
750423
- ool acfm

Velocity (ft/sec):

Volume Flow (ft’/min) + Area (ft2) + 60 sec/min
750 423

1-,'9"?2',"061 fti/min + 60 + (18.0% + 4 x 3.14159)

49./

- fgd fC/sec

25A
Table A-9:

PM emissions in tons per year

.7 Y400
47 1b/hr x 36€¢ hr/yr + 2,000 1b/ton

/9.88

- f=& ton/yr

GAS
S0, Emissions--84%* (1lb/hr)

6 149 CF [hr 1.097/¢0 b
W7 'Q-le-mcfﬂl—l.h,(hr x OrO’éOHbilb x 2 1b S0,/1b § xl.aé/nﬂﬂ 97

336
- 993 1b/hr

NO, Emissions (lb/hr) - See Note B:
as.y

8.6% /3.08
%% ppm x [20.9 x (1 - ¥59/100) - 16-96] x 2,116.8 1lb/ft?
X 2rdebr283~£ ¢ /min
/,307’737 /130

x 46 (molecular wgt NO;) x 60 min/hr + [1,545 x (1868 F + 460°F)
X 5.9 x 10° (adjust for ppm})

141. &
-~ 336 1b/br




. At Gas 12018C2/APPA-3
ObAk2r09-
2205 %36/5>

G0 Emisslons (lb/hr) - See Note C:
/0.4 2.68 /807,837
88 ppm x (1 - kH=r59/100) x 27'!90’7‘2'8'7 acfm x 2,116.8 1b/ft2 x 28
{molecular wgt. of carbon)
"4 130
x 60 min/hr + (1,545 x G%TOSQ F + 460°F) x 10°)

a4,
—~ 9844 lb/hr

VOC Emissions (lb/hr) - See Note C:
4y 9 .6% 1,807,837
325 ppm x (1- LHG/lOO) x 2—#59—2'6-7'acfm x 2,116.8 lb/ft:z x 16
(molecular wgt. of methane)

/130
x 60 min/hr « (1,545 x (+4060°F + 460°F) x 108)

& K B E EaA8 NN

6-0
' ~=6=56 1b/hr
Lead Emissions (lb/hr): A)‘_t WM
8.9 1b/10!2 Bty %1 R49 QO 3 106 Btuwlhi—m165-x 102 1h/br
264 '

Table A-5:

A

H,50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to id mist
-Lﬂ‘ 199 Sf/ar X lay//aaqc X 21650, /163 x J.0J)b ] To00 1j

X 385 1b H;50,/1b §0, x 985
{converted) /. ‘53 0.08%8
0.433
- ¥2.3 lb/hx

A-2cA,A-274 A-284
Tables A—f—mmd—t~s:

EPA emission factor as noted in printout; example for manganese:
= 2593102 1h /hr




7/31 (92

Emission Calculations, TablesA'JéA’ A"Q7A714'28'A

Manufacturer/Model: wes&. S501F
Fuel Type:
Load: 0

Ambient Temperature: 22 £

Arsenict ____ 1b/10%2 Btu x __ MMBtu/hr + 10° MMBtu/10!? Btu - M 1b/hr
Beryllium: __ 1b/10%%2 Btu x __ MMBt:u/hi: + 10° MMBtu/10'? Btu = A[A_ 1lb/hr
Mercury: ___ 1b/10!2 Btu x ___ MMBtu/hr + 10% MMBtu/10!? Btu - _A}_A 1b/hr
Fluoride: ____ pg/J x 2.324 1b/10'? Btu/pg/J x ____ MMBtu/hr + 10° MMBtu/10%2 Btu
- MNA 1v/mr
Nickel: ___ 1b/10} Btu x ____ MMBtu/hr + 10° MMBtu/10'? Btu - M 1b/hr
_ Cadmium: 1b/10'2 Btu x __ MMBtu/hr + 10° MMBtu/10!2 Btu = _M 1b/hr
Chromium: __ 1b/10¥% Btu x __ MMBtu/hr + 10°% MMBtu/10'? Btu - MA_ 1b/hr-
Coppe:l.“: _ 1b/10'2 Btu x ____ MMBtu/hr + 10° MMBtu/10'? Btu - _MA_ lb/hr
vanadium: ____ 1b/10!2 Btu x ____ MMBtu/hr + 10° MMBtu/10'? Btu =- _MA_ lb/hr
Selenium: ____ 1b/10%2 Btu x _____ MMBtu/hr + 105 MMBtu/10'? Btu - MA_ 1b/hr

Polycyclic Organic Matter: /./J/3 1b/10'2 Btu x /1183 MMBtu/hr + 10° MMBtu/10!? Btu
-3
- £.24x10 Tb /mx

-2
Formaldehyde: §9./d 1b/10'? Beu x///1§.3 MMBtu/hr + 105 MMBtu/10% Btu ~9884/01b /mr

Antimony: __ pg/J x 2.324 1b/10'2 Bru/pg/J x ___ MMBtu/hr + 105 MMBtu/10? Btu
- MNA 1me

Barium: _ pg/J x 2.324 lb/lOl-2 Btu/pg/J x __ MMBtu/hr + 10° MMBtu/10!? Btu
- _MA 1b/hr

Cobalt: __ pg/J x 2.324 1b/10'? Beu/pg/J x __ MMBtu/hr + 10° MMBtu/10!? Btu
- MA 1b/mr

zinc: ___ pg/Jd x 2.324 1b/10'? Bru/pg/J x ___ MMBtu/hr + 10° MMBtu/10!2 Btu

- MA 1br

Chlorine: pPpPm X lb/hr fuel oil + 10° = Zl_/é ib/hr



!

Wtt SoiF

Lbrurneds Gas

Lot tond. 12018C2/APPA-1
7% Lo plarson:
79 /21

DESTEC CENTRAY. FLORIDA COGENERATION PROJEGT
EXAMPLE CALCULATYIONS - *F CONDITIONS
(From Table A‘-a On Mm 7070 L0AD
All Other Calculations on Spreadsheet are Identical.)

aHqA

Jable A-%: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (10° Btu/hr):

Power (kW) x Heat Rate (10% Btu/kWh)
97490 /,a70 /,098.7
1637700 x 197070/10° — 879 9 x 106 Btu/hr

Narura) Gas

Paet—et: (1b/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/1b)
/,098.7 20 9ou 5a 570
Yr8%9=9 x 105 « 18556 ~ $9—%43 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
2619 850 /,130 A2.27
F7437660 1b/hr x 1,545 x (I5060°F + 460°F) + (86=95 x 2,116.8 1b/fe2)

+ 60(min/hr)
/, 792,20/
— ke YO8~ acfm

Volume Flow (scfm} - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F

2,619,850 28.27

S48 1b/hr x 1,545 x (68°F + 460°F) « (28=85 x 2,116.8) + 60
595, 14¢

- scfm




/30
TrIOTE8T acfm x (Z0F°F + 460°F) « (37066°F « 460°F)

acfm

056=—003-
743 932

Velocity (ft/sec):

Ltae SoIF
Atusrad (as 12018G2/APPA-2
707. load. asna,mg
79 #2¢/%
Volume Flow from HRSG (acfm): <
| CT Exhaust adjusted for temperature
- /, 792 20/ 200 /

Volume Flow (ft3/min) + Area (££2) + 60 sec/min
743,932
672001 £fe*/min + 60 « (18.0% « 4

48.7
- =l ft/sec

x 3.14159)

&54
Table A-%:

PM emissions in tons per year

F

m

|

o 3 g &Ez‘:ﬁr,yr . 2,000 15,con
. ge
: s g S

||

M

||

|

|

|

i

! 15¢, 539 £ /hr /1.047 /100
4 7 92220 lns ¢ o0 1/ x 2 1b S0,/1b s X0 /1/70005r
3.80
- 89=%7 1b/hr

NO, Emissions (lb/hr) - See Note B:

25.4 942 /3.04 |
%2 ppm x [20.9 x (1 - #H=58/100) - H96) x 2,116.8 lb/fe?

Efﬁipﬂuﬂ £t/mi
x "7 1,201 /min

4130
X 46 (molecular wgt NO3) x 60 min/hr + [1,545 x (1'.'{0'0'9‘1" + 460°F)
X 5.9 x 105 (adjust for ppm) |

/093
~ ¥2672 1b/hr

—————



West S501F
W Lotwat Gas

700 load- 96,2002
7? o ?ﬁ‘/ 2

12018C2/APPA-3

GO Emissions (lb/hr) - See Note G:
0.2 972 / 7?.2 20/
99 ppm x (1 - H~a9/100) x 21&50—2'6?-acfm x 2,116.8 lb/ft? x 28
(molecular wgt. of carbon)
4,130
x 60 min/hr + (1,545 x G&-GGO F + 460°F) x 10%)
.‘l‘/ / :
- 4874 1lb/hr

VOC Emissions (lb/hr) - See Note C:
45 972 792 20/
8=5 ppm x {L-E=59/100) x 2"4'5'072‘8'1 acfm x 2,116.8 1b/ft? x 16
(molecular wgt. of methane)

/120
x 60 min/hr + (1,545 x GLTOGO'F + 460°F) x 105)
.06
' = &6 1b/hr
Lead Emissions (lb/hr): et W&_/
12 L3 - = r
264
Table A-X:

H,50, Mist Emissions (lb/hr):

Based on 8 ercent of lfur converted to acid mist
-Qfsb,sa? f/he x 1.04r)) L /16 Sx Iolb/c70009 0.06
W&bﬁﬁhﬂ—ﬂﬂﬂ% 3—%11: HZSO*/lb soz X 685

(converted) /

0.92¢6
= ¥2=—2 1lb/hr

A-26A A-27A, A-284
Tables Awir—mrrd—tfr=5:

EPA emission factor as noted in printout; example for manganese:

Lsusco—toser -t toyresee st Qoplieasle

~-2.99 x 102 1b/hr




7/31 /92

Emission Calculations, Tables /4 'MA’ /4"17/4’ /‘ ’287"

Manufacturer odel:wes_lé. 50//:-

Fuel e}

Load: (/)

Uituia TS

Ambient Temperature: Zﬂ—

Arsenic: _____ 1b/10'2 Btu x ____ MMBtu/hr + 10% MMBtu/10'? Btu -~ A_/i 1b/hx
Berylliumi _ 1b/10'2 Btu x __ MMBtu/Hr + 10% MMBtu/10'? Btu - M_ 1b/hr
Mercury: ____ 1b/10%2 Btu x ___ MMBtu/hr + 10° MMBtu/10%% Btu = AJA 1b/hr
Fluoride: _____ pg/J x 2.324 1b/10'2 Btu/pg/J x _____ MMBtu/hr + 10 MMBtu/10'2 Btu

- MA 1b/he
Nickel: ____ 1b/10'2 Btu x _____ MMBtu/hr + 105 MMBtu/10'? Btu - M_ 1b/hr
Cadmium: ____ 1b/10% Btu x ____ MMBtu/hr + 10° MMBtu/101? Btu = AJA  1b/hr
chromium: ___ 1b/10% Btu x _____ MMBtu/hr + 10° MMBeu/10'2 Bru = AJA  1b/hr
copper: _____ 1b/10%2 Btu x _____ MMBtu/hr + 10° MMBtu/10'? Btu - M_ 1lb/hr
vanadium: ___ 1b/10'2 Btu x _____ MMBtu/hr + 10° MMBtu/10'? Btu - M_ 1lb/hr
Selenium: _ 1b/10'2 Btu x _  MMBtu/hr +I].00;éMMBtu/1012 Btu = M 1b/hr
Polycyclic Organic Matter: Z_{Q 1b/10!2 Btu x ___;_ MMBtu/hr + 10% MMBtu/10'? Btu

-3
22l fha

g -2
Formaldehyde: FFJ2 1b/10%2 Beu x AZREF MMBtu/hr + 105 MMBtu/10*2 Btu - £684/01b/hr

Antimony:

Barium:

Cobalt:

Zinc:

Chlorine:

pe/Jd x 2.324 1b/10'2 Btu/pg/J x MMBtu/hr + 105 MMBtu/10'? Btu

- MA 1b/nr

J x 2.324 1b/10'2 Bru/pg/J x MMBtu/hr + 10° MMBtu/10!? Btu
—_pg/ g -

- MA rome

pg/J x 2.324 1b/10¥2 Beu/pg/J x MMBtu/hr + 10% MMBtu/10%? Btu

- NA 1o/mr

pg/J x 2.324 1b/10'2 Btu/pg/J x MMBtu/hr + 10°% MMBtu/10!? Bctu

- MA 1b/hr

ppm x lb/hr fuel oil + 106 = A4 1b/nr



i
A

12018C2/APPA-1
0673-3,402
7]
DESTEC CENTRAL FLORYDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - *F C ONS
(From Table A-§ On ] 70% LIMD

All Other Calculations on Spreadsheet are Ideﬁti.cal.)

QWA

Iable A-4: (Note: all other datz not calculated but supplied by
Manufacturer)

Heat Imput (10° Btu/hr):

Power (kW) x Heat Rate (10° Btu/kWh)
70,340 1 ¢co0 }0947.7
18695700 x 307690/10° -~ I—8%99 x 106 Btu/hr

Aot . crag

Poel—8+l (lb/hr):

Heat I;\put (105 Btu/9hr) + FuelllHe?at Content (Btu/lb)
104y 20 900 S0,140.
L0459 x 10° « 04990 — 35983 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM

2,554 960 4L,/130 28.25

3’3880 1lb/hr x 1,545 x (3060°F + 460°F) + (28=85 x 2,116.8 1b/£t2)

+ 60(min/hr)

/, 799 283
~ Pumdrr@=B7 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
2,559,960 28.9%
FF4F7000 1b/hr x 1,545 x (68°F + 460°F) + (26725 x 2,116.8) + 60
5¢0,92.7

= $3—352 scfm



nnnllllﬁilllim

Wit sorF

Abturel Gas 12018C2/APPA-
0% (oad 0673792
‘; ; ;‘9 8/26/9;

Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature
1,749, 333 200 /430
i.-&.iﬂ...‘).&? acfm x (205°F + 460°F) « (FTO80°F + 460°F)

= 3 BF=00] acfm
sl

Velocity (ft/sec):

Volume Flow (ft%/min) + Area (£e?) + 60 sec/min
72¢6,/5%
16787803 £c3/min + 60 + (18.0% « 4 x 3.14159)

47.6
- 7O ft/sec

aﬁﬂ
Table A-9:

PM emissions in tons per year

4.6 84¢0
+? 1lb/hr x 908 hx/yr + 2,000 1lb/ton
194
- 26 ton/yr
Gas

S0, Emissions--or] (1lb/hr)
4103089 SL/hre )5 '9r Jooe
Fr i 2B Thathir x

r
3.5
~ Y9772 lb/hr

x 2 1b 50,/1b s &/.0 lb/?oaag/

NO, Emissions (lb/hr) - See Note B:
254

9.29 /3.5
2 ppm x (20.9 x (1 - ML.$9/100) - +6-96) x 2,116.8 1b/fe2

287 ft3/mi
W S

’
X 46 (molecular wgt NO,) x 60 min

X 5.9 x 10° (adjust for ppm) |

104.0
= el 2 1b/hr

/
/hr + [1,545 x (1-.-'&69'? + 460°F)



i N E & A EEENEN

Wit S01F

. Jaturad Gas
70% LO ! 12018C2/APPA-3
06412492
Q7°F Rfz6/7e
CO Emissions (lb/hr) - See Note C:
'/i 929 l, 747 323
<0 ppm x (1 - ¥e=58/100) x 244565287 acfm x 2,116.8 1b/ft? x 28
(molecular wgt, of carbon) .
*4,130
x 60 min/hr + (1,545 x (E+060°'F + 460*F) x 108)
239 :
- &84 1b/hr

VOC Emissions (lb/hr) - See Note C:
38 9.29 /749,383
3=5 ppm x (1l-1358/100) x 274507267 acfm x 2,116.8 1lb/ft? x 16
(molecular wgt. of methane)

/,]30
x 60 min/hr + (1,545 x (2080°F + 460°F) x 10%)
497
! =~ Geedfs 1lb/hr

Lead Emissions (1b/hr): A fyp AHDII.W/G
Sl BA L Bttt LBl S X1 O P oyt L oSt 02H M

2bA
Table A-$:

H,50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid nist
-Q/os,o?? cplhe &« Lbgrfioocf % 21630,11s S % Tonj100057 1 " 4 pg
=799 X 2=86 Ib H;50,/1b 9, x -85
{converted) l.s=2
0.40(
- 22+2 1b/hr

-26A A-214 A-2%A
Tables i—‘r—at‘dﬁr—&A'

EPA emission factor as noted in printout; example for manganese:
A S49-s—iBen bt Bew— Ay Qp,a.&'mb/t
e I B e



7/31/92

Emission Calculations, Tables A‘CgéAI /4"'527/4/ /4-3-914

Manufacturer/Model: /UQSé S0 £~
Facl Type: AMlrsal GAS

Load: 70 P
Ambient Temperature: ?7 F

arsentc: _ Ib/10% Beu x _ MMBtu/hr + 105 MMBru/10% Beu - A/A 1b/he
Beryllium: _ 1b/10'% Btu x __ MMBtu/hr + 105 MMBtu/10'? Btu = EL lb/hr
Mercury: ____ 1b/10'% Btu x _____ MMBtu/hr + 10° MMBtu/10'2 Btu - ﬁ 1b/hr
Fluoride: _____ pg/Jd x 2.326 1b/10%2 Btu/pg/J x ____ MMBtu/hr + 10® MMBtu/10'? Beu
- MVA 1b/me
Nickel: ___ 1b/102 Btu x __  MMBtu/hr + 10° MMBtu/103% Bru - _AZA 1b/hr
cadmium: __ 1b/10'2 Btu x ____ MMBtu/hr « 10° MMBtu/10%2 Btu = AJA  1b/hr
Chromium: ___ 1b/10%2 Btu x ____  MMBtu/hr + 10° MMBtu/10'? Btu - QA_ 1b/hr:
copper: _____ 1b/10% Btu x ___ MMBtu/hr + 105 MMBtu/10'? Beu = AMA 1b/nr
Vanadium: ____ 1b/10' Btu x ___ MMBtu/hr + 105 MMBtu/10'? Btu = AJA 1b/hr
Selenium: _  1b/10'2 Btu x __ MMBtu/hr + 122 MMBtu/10!? Btu = _A}A 1b/hr
Polycyclic Organic Matter: 1_3_ 1b/1012 Btu x ¥ MMBtu/hr + 10% MMBtu/10!? Btu

= I rwo 1b/h
0479 3
Formaldehyde: £8./2 1b/10*% Btu x $#9%¥% MMBtu/hr + 10° MMBtu/10? Btu -qlﬂlolb/hr

Antimony: ____ pg/J x 2.324 1b/10'% Btu/pg/J x ___ MMBtu/hr + 10% MMBtu/10%? Btu
- M 1b/hr

Barium: __ pg/J x 2.324 113/101'2 Btu/pg/J x _ MMBtu/hr + 10% MMBtu/10'2 Btu
= AMA ib/hx

Cobalt: _ pg/J x 2.324 1b/10'2 Btu/pg/J x _ MMBtu/hr + 10° MMBtu/10!? Btu
- MA w/nr

zinc: _ pg/J x 2.324 1b/10'? Btu/pg/J x __ MMBtu/hr + 10° MMBtu/10!? Btu

- MA 1b/8e

Chlorine: ppm X 1b/hr fuel oil + 105 ~ _AZA 1b/hr



N Buct Burner - Sypplementn/ Firing

AJ0bwrot Gas 12018C2/APPA-1
: 06719792~
- Base Load 7/31/92
! tcncf:é/dﬁu/ts '
DESTEC CENTRAL FLORIDA COGENERATION PROJECT
atures gven
EXAMPLE CALGULATIONS - CONDITIONS

] gﬁr g S
(From Table A-% On 2/ G4 ; Bdse Zoad-
All Other Calculations on Spreadsheet are Identical.)

]
Table A-%: (Note: all other data not calculated but supplied by
Manufacturer)

Heat Input (105 Btu/hr): /700 MMYN./U (3}1180)
Powerti—x—Hert—Rate—(+0Btuih)
m%w———lpr&k‘k-ﬂ_a_mw

Alatwal as
Poer—o01i (1b/hr):

Heat Input (10® Btu/hr) + Fuel Heat Content (Btu/1b)
/00.0 23,839 47174.%
+78%979 x 10° + 18556 = 90723 1b/hr

Volume Flow (acfm) - See Note A:

V = mRT/PM
I a4 205 28.00
F7E37000 1b/hr x 1,545 x (17068°F + 460°F) + (2895 x 2,116.8 1b/ft2)
+ 60(min/hr)

15715
- 2—45h—287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of
68°F

5 ayd 28.00

- lb/hr x 1,545 x (68°F + 460°F) + (28725 x 2,116.8) + 60
1,203

= 873152 scfm




nnnllllﬁillm

fementid i

Dxd Yowusnes - \3‘990 F ':’7 12018C2/APPA-:
Alatuod Gras 7onl4:
Base LoD 107
AI/ M%?ﬁw from HRSG (acfm):

CT Exhaust adjusted for temperature

1,515 <05
P58 287 acfm x (205°F + 460°F) + (L+960°F + 460°F)
/515
- -l—,G-?-ﬁ','ﬁ'UT acfm

Velocity (ft/sec):

Volume Flow (ft*/min) + Area (f¢?) + 60 sec/min
JACT L
070,081 fe3/min + 60 + (18.0% + 4 x 3.14159)

o.1
- 49— fc/sec

/2
Table A-3:

PM emissions in tons p/e year

001 lbjmmptu. x 106 mmbtw[hr % 8760 A Jyr
FH—Hrrr—n—380-dumlyrr + 2,000 1lb/ton
4.38

= 276 ton/yr

&as

S0, Emissions--€81 (1lb/hr)

/05243 hr /o 7/100
32 ”ffg J ; 03005 T gla-b x 2 1b S0,/1b § X 1.0 ”’/70005r‘
0.30 |
- 9642 1b/hr

NO, Emissions (lb/hr) - See—iotep:

NS O T T T S Q60 s LLLEE)
r-&-ﬂ-x_lﬂ.s_.(.adgm-a—ﬁo-r—ppn-)-

0.10 1b Jmmpiu » 100.0 mmBlwfhe = 10.0 [bJhr




Quer Buines \Swupplementad /-7),}3

adural Gras 12018C2/APPA-3
Gse Loto 86712798

Al tenolrotuses 73192

CO Emissions (lb/hr) - See—Noute—e-:

EENREN

~38r it
0.10 Ib [mmBtv * 100.0 mmBtufhr = 10 16/hr

VOC Emissions (lb/hr) - Gee—jlote—t-

TeSeSie 0029 b /MmBtu x 100.0 mmBtufhs = 2.9, 'Y/ Ve

Lead Emissions (lb/hr): Ajoé A’HO/ICMIL
B St/ 3 O -gor¥ T, 849.7 x ID® BT/ T8 x—+0==3brhr

13
Table A-S:

H,50, Mist Emissions (1lb/hr):

Based on 8 percent of sulfur converted to acid mist
(r052¢3 op/arz_foo 2’4’“% % 2/b.0s éu,s x 1.0 /bé?ooo? 0.08
4 - : X = HS0,/1b S0, x 9+65
{converted) 1.53

3682/
~ 322 lb/hr

A-13 A-1
Tables d—i—trmd—trs :

EPA emission factor as noted in Printout; example for manganese:

8T T (MMBEU Xt —tbrii-0 2B U&-ﬁ. Afp’!lda.}’/&

=259 x 1072 }1L/hr

1
& um A EEEEAXNEENEREN

!




Emission Calculations, Tables /4-/._3 A'I4
P

Manufac turer/Model Dues Lur ﬂfi

Fuel Type:
Load: /O

Ambient Temperature: AI’ we/w/é.s

Arsenic:
Beryllium:
Mercury:

Fluoride:

Nickel:
Cadmium:
Chromium:
Copper:
Vanadium:

Seleniums;

Antimony:

Barium:

___ 1b/10"2 Btu x ____ MMBtu/hr + 10° MMBtu/10%2 Beu = MA  1b/hr
__ 1b/10®2 Btu x _____ Mmstu/ﬂr + 10° MMBtu/10*2 Btu = AJA  1b/hr
1b/10"2 Btu x _____ MMBtu/hr + 10° MMBtu/10%2 Beu - MNA 1b/hr
____ Pe/J x 2.324-1b/10'2 Btu/pg/J x _____ MMBtu/hr + 10° MMBtu/10!2 By

= AM 1b/hr

e 1b/10* Btu x __ MMBtu/hr + 10% MMBtu/1012 Btu - MA_ 1b/hr
__ 1b/10'? Btu x _____ MMBtu/hr + 10° MMBtu/10'? Btu = M_ 1b/hr
_ 1b/10 Btu x ____ MMBtu/hr « 105 MMBtu/10¥ Beu - MNA 16/mr
___1b/10" Btu x _____ MMBtu/hr + 10° MMBtu/10'2 Bru = NA 1b/hr
__ 1b/10%2 Btu x ____ MMBtu/hr + 105 MMBtu/10"2 Btu = AA 1b/nr
__ 1b/10'2 Btu x ____ MMBtu/hr + 10% MMBtu/10!2 Btu ~ M_ 1b/hr
Polycyclic Organic Matter: /.//3 1b/10'2 Btu x 100.0 MMBtu/hr + 105 MMBtu/10'2 Btu
=/-ll_ﬂ9_"'llb/h:
Formaldehyde: ¥£./2 1b/10!2 Bru x /00.0) MMBtu/hr + 10° MMBtu/10' Btu -Y._g’lx_lo'slb/hr
pe/J x 2.324 1b/10% Bru/pg/J x ___ MMBtu/hr + 10% MMBtu/10!2 Btu
- MA 1b/mc
pg/J x 2.324 11:'/101'2 Btu/pg/J x ___ MMBtu/hr + 10° MMBtu/10!? Btu

Cobalt:

Zinc:

Chlorine:

- MA 1b/mr

peg/J x 2.324 1b/10'2 Btu/pg/J x MMBtu/hr + 10° MMBtu/10'? Btu

- NA 1b/me

pg/J x 2.324 1b/10'2 Btu/pg/J x MMBtu/hr + 10°% MMBtu/10'2 Btu

- M 1b/hr

ppm x 1b/hr fuel oil + 106 - NA 1b/hr



Duet BoeunesSugolemeniat Firm
. _/UZ E &j é’fas Ij 12018C2/APPA-1

H 70% Kooad. 7/31/9z.
Al Tewpe/atures
DESTEC CENTRAL FLORYDA COGENERATION PROJECT
EXAMPLE CALCULATIONS - C TI S{Z‘s
(From Table A-QAOn £ .'S 707:)LOA' (»)
All Other Calculations on Spreadsheet are Identical.)

JA

Table A-%: (Note:

all other data not calculated but supplied by
Manufacturer)

Heat Input (10% Btu/hr): /00.p MM Byt /hf (a-l'lfeﬂ)
Power—({di)—j—tHeat—Rate—(30i—Ftu ki)
mWWMr

Alatural Gas
Feel-8il (1b/hr):

Heat Input (10° Btu/hr) + Fuel Heat Content (Btu/1b)

100.0 3839 4194.8
.1.1-849-.-9x105+lﬁ".1'50?-94—7'2'31b/hr

1

Volume Flow (acfm) - See Note A:

V = mRT/PM

5 244 280 28.00
3743000 lb/hr x 1,545 x (FO060°F + 460°F) + (28725 x 2,116.8 1b/fc%)

+ 60(min/hr)
/50
- S TO=287 acfm

Volume Flow (scfm) - See Note A:

Same as volume flow (acfm) except adjusted for standard temperature of

68°F
5_424/4,[ Q.00
%ﬁ'ﬁév%@ lb/hr x 1,545 x (68°F + 460°F) + (2895 x 2,116.8) + 60
/203
- 5452 scfm
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Volume Flow from HRSG (acfm):

CT Exhaust adjusted for temperature
/504

K00 200
450287 acfm x (2O5°F + 460°F) + (E7068°F + 460°F)
1,604
~ 1y 2Bl acfm

Velocity (ft/sec}):

\
Volume Flgw (ft*/min) + Area (ft?) + 60 sec/min
/1,50
1032003 £c3/min + 60 + (18.02 + & x 3.14159)
0.}
- #—2 ft/sec

124
Table A-9:

PM emissions in tons per year

0.0 Ibﬁmmﬁm x 100.0 mmBtu iy x £760 Myl = 2000 Ifeon
438

- g&=6 ton/yr

S0, Emissions--0il (lb/hr)

105,263 CLAr 10 r_/-]moi
n-a.,mi.u»,ch< x O< J x 2 1b S0,/1b s X 1O 15/70003/
0.30

- 9932 lb/hr

RO, Emissions (lb/hr) —See—NNote-B:

f2—ppr—c—{20-9— (T - I1.59/7T00) 10962t rc?
H e 5P PGP T

]

r F)
*rSr e Bl djusc—for—ppm) |
et T

0-1 1b fmmetw x 100.0 nmBrw fhr = 10.0 thfhs™
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CO Emissions (lb/hr) - See Nobte—C:
Wm. - th['[, ' '
- 7 - - )
Byl s

010 Ib/mmBtu x 100.0 MMBtufhi= 10.D 1b/nr

VOC Emissions (lb/hr) -—feefoceCT

6

'(ﬂo-lreeﬂ-]eer—;&gr-.—o.ﬁ—_me-:haaea

*6Q minhr + (1, 545 % (1 060SF—etrtr6O~ T X TUSY

0.029 /b 7mm£>fu.. x 100.0 mmBre /= 240 b /A_r

Lead Emissions (lb/hr):

No & Apphaa ble
&_g_j}L’/_]nIZ Bt x 1 849 9 s 108 Eﬁﬂlﬁ'ﬁ'ﬁ%i
134 "
Table A-3:

H,50, Mist Emissions (lb/hr):

Based on 8 percent of sulfur converted to acid mist

/05263 ef/}a.rx 1.0 97/100¢CL x 216505 /1S % Lo b]7000 4 0.09
! - I-a-seg 1b H,50,/1b S8, x 9=85

{converted)

3.68x)072
~ 323 1b/hr

A-13A, A-14A
Tables dr—limmiaitcmderis:

EPA emission factor as noted in printout; example for manganese:

8499 (MMbou) x Ulo0l2 B /ot ApphCable_

-2 .99 x 102 '!h‘/}lg

- B B B B EEEBEEENEEEERELR.




Manufactur
Fuel Type:

Load;

7/31/92

Emission Calculations, Tables A "/314, A ’/4’4

erjiodel : mﬂ!:ﬂ

Ambient Temperature: B// W&/M/es

Arsenic:
Beryllium:
Mercury:

Fluoride:

Nickel:
Cadmium;
Chromium:
Copper:
Vanadium:

Salenium:

_ 1b/10% Btu x _____ MMBtu/hr + 105 MMBtu/10%2 Bru = AJA 1b/hr
__ 1b/10' Btu x _____ MMBtu/hr + 10° MMBtu/10' Btu = NJA 1b/hr
__ 1b/10% Btu x _____ MMBtu/hr + 105 MMBeu/10*2 Beu = AMA  1b/mr
pe/J x 2.324 1b/10'2 Btu/pg/J x ___ MMBtu/hr + 10% MMBtu/10!2 Btu

- MA_ 1b/mr

_ 1b/10" Btu x ____ MMBtu/hr + 105 MMBu/10'2 Beu = MA 1b/hr

__ 1b/10'? Btu x _____ MMBtu/hr + 105 MMBtu/10“2 Btu = MJA 1b/hr
__ 1b/10"2 Btu x _____ MMBtu/hr + 10% MMBtu/10'? Btu = AJA 1b/hr

1b/10'% Btu x ______ MMBtu/hr + 10° MMBtu/10!2 Btu = __M_A_ 1b/hr
____1b/10™2 Btu x ____ MMBtu/hr + 105 MMBtu/102 Beu = AJA 1b/mr
__ 1b/10'2 Btu x ____ MMBtu/hr + 10% MMBtu/10!? Btu = AM_ 1b/hr

Polycyelic Organic Matter: /./[3 1b/10'% Btu x /00.0 MMBtu/hr + 10% MMBtu/10'2 Btu

- M"{b/hr

-3
Formaldehyde: ££.)2 1b/10'2 Btu x /00.0 MMBtu/hr + 10° MMBtu/10'2 Bru =8.8/%/0 Ib/hr

Antimony:

Barium:

Cobalt:

Zinc:

Chlorine:

‘ pg/J x 2.324 1b/10%? Bru/pg/J x MMBtu/hr + 10% MMBtu/10!2 Btu

- IU_A 1b/hr

pg/J x 2.324 1b/10*? Btu/pg/J x MMBtu/hr + 108 MMBtu/10!? Btu
= QA 1b/hr
pg/J x 2.324 1b/10'2 Beu/pg/J x MMBtu/hr + 10%® MMBtu/10!2 Btu

- MA_ 1b/hr

pg/J x 2.324 1b/10*? Btu/pg/J x MMBtu/hr +« 10% MMBtu/10!2 Btu

- NA w/mr

PpPm X 1b/hr fuel oil + 10° = Z!A 1b/hr
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NOTE A

Volume is calculated based on ideal gas law:
PV = mRT/M

- pressure — 2116.8 lb/ft2

= mass flow of gas (lb/hr)

= universal gas constant = 1545
= molecular weight of gas

= temperature (°R)

where:

HRER®RHE

NOTE B

NO, is calculated by correcting to 15X 0, dry conditions using ideal pgas
law and moisture and 0, conditions.

Oxygen correction:
Viox (15t = Veoxpy * 5.9

20.9 - %0y pyy
(From 40 CFR Part 60; Appendix A, Method 20, Equation 20-4)
Viox pry = Viox 151y (20.9 - %0; ) / 5.9
%02 pry = 02 pcy / (L - XHZ0) ; X0y pop = %0; py (1 - XH,0)
(From Method 20; Equation 20-1)

Viox act = Viox ooy (1 - 2H;0); (From Method 20; Equation 20-1)

Substituting:
Viox act = Viox 151 (20.9 - %0, p5) (1 - %ZH,0) / 5.9
= Viox (1szy (20.9 - (%05 oo, / (1 - %H,0))] (1 - ZH0) / 5.9

= VHO’X (151) [20.9 (1. = szo) - 102) / 5.9

RT




NOTE C
Same as D except only moisture correction s used:
Voo act = Voo pry (1 - XH,0)

Meo = PVgo actMeo / RT
= PVeo pry (1 - ZH,0) My / RT

12018C2/APPA-S
06/11/92
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION IV

345 COURTLAND STREET. N.E.
ATLANTA, GEORGIA 30365

AAPT-AEE JUL 15 199¢ R £ C El v E P
JUL 2( 992

Bureau of
Air_Regulationt

Mr. Clair H. Fancy, P.E., Chief
Bureau of Air Requlation

Florida Department of Environmental
Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

RE: Central Florida Power Limited Partnership,
Central Florida Cogeneration Plant (PSD-FL-190)

Dear Mr. Fancy:

This is to acknowledge receipt of the Prevention of Significant
Deterioration (PSD) permit application package for the above
referenced facility. The proposed facility will be a combined
cycle cogeneration power plant, nominally rated at 206 megawatts
for the facility. The proposed project consists of one advanced
technology heavy-duty industrial gas turbine electric generating
unit, with a duct burner-fired heat recovery steam generator, and
. a steam turbine generator.

The applicant proposes to limit NO, emissions from the combustion
turbine through advanced dry low-NO, combustors and water
injection, to limit NO, emissions from the duct burner through
combustion design, to limit CO emissions from the combustion
turbine and duct burner through combustion design, and to limit
vOC, PM/PM,,, Be, and As emissions from the combustion turbine
through combustion control and the use of clean fuels.

We have reviewed the package as submitted and have no adverse
comments. Thank you for the opportunity to review and comment on
the package. If you have any questions or comments, please
contact Mr. Scott Davjs of my staff at (404) 347-5014.

ir Enforcement Branc
Air,/ Pesticides, and Toxics
Management Division
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