Coa.
ETA TAMPA RECEIVED
8 ELECTRIC JUL2T 1890

A TECO ENERGY COMPANY

DER - BAQM

July 25, 1989

Federal Express
Airbill #7284301721

Mr. Claire Fancy

Florida Department of
Envirormmental Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, FL 32399-2440

Re: Hardee Power Station
BACT Cost Analysis

Dear Mr. Fancy:

Enclosed, pleaSe find a copy of a BACT cost analysis for reducing NO,,
emissions from 65 ppm to 42 ppm while burning oil at the Hardee Power Station
(HPS) .

For the unlikely case of the HPS burning 100% fuel oil at a capacity factor of
100%, the cost per ton of NO_ removed is $4,937. When analyzing the $/ton of
NOX removed for HPS’ likely #iel scenario of 80% natural gas and 20% fuel oil,
the values are significantly higher. In any case, these values far exceed any
S$/ton of NO_ removal justifisd as BACT to date. We therefore believe that the
analysis cl’éarly shows that an emissions limit of 42 ppm while burning oil
should not be considered BACT for the HPS.

Should you have any questions, please call.
Sincerely,

/¢g%£2%§§?’qﬁ/éﬁizéZ;ﬁééi:c‘«—ﬁs

Jerry L. Williams
Director
Envirormental
JIW/dsr/11412.D0OC
Enclosures

cc: Mr. Steve Smallwood, DERl/
Mr. Hamilton Oven, DER
Mr. Barry Andrews, DER

TAMPA ELECTRIC COMPANY
PO. Box 111 Tampa, Florida 33601-0111 (813) 298-4111 An Equal Opportunity Company
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TECO Power Services - Hardee Power Station

( ditional Injection - 42 ppm gas and oil
) N

Cepacity factor 20
X Natural Gas firing 80
X No. 2 Fuel Oil firing 20

Annual Costs, $X1000

Direct Annual Cost

Differential O&M Cost (2) 463
Energy (3)
Heat Rate Penalty 379
pump Power Consumption 8
Lost Generation Capacity (229)
Total Direct Cost 621
Indirect Annual Cost
Capital Recovery (1) 545
Admin, Property Taxes, Insur 76
Total Indirect Annual Cost 621
Total Annual Cost 1242

NOx Emissions

65ppm oil, tpy 265
42ppm oil, tpy 171
Removed, tpy 94
Cost Effectiveness, $/ton . 13,250
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TECO Power Services - Hardee Power Station

© ‘dditional Injection - 42 ppm gas and oil

~—

Capacity factor

X Katural Gas firing
X No. 2 Fuel Oil firing

Annual Costs, $X1000

Direct Annual Cost
Differential O8M Cost (2)
Energy (3)

Heat Rate Penalty
Pump Power Consumption
Lost Generation Capacity

Total Direct Cost
Indirect Annual Cost
Capital Recovery (1)
Admin, Property Taxes, Insur
Total Indirect Annual Cost

Total Annual Cost

~ NOx Emissions

Cost Effectiveness, $/ton -
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TECO Power Services - Hardee Power Station

ditional Injection - 42 ppm gas and oil

Capacity factor

X Natural Gas firing
X No. 2 Fuel Oil firing

Anrual Costs, $X1000

Direct Annual Cost
Differential OZM Cost (2)
Energy (3)

Heat Rate Penalty
Pump Power Consumption
Lost Generation Capacity

Total Direct Cost
Indirect Annual Cost
Capital Recovery (1)
Admin, Property Taxes, Insur

Total Indirect Anmual Cost

Total Annual Cost

. NOx Emissions

Cost Effectiveness, $/ton
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TECO Power Services - Hardee Power Station
' iditional Injection - 42 ppm gas and oil

1
.
Se—

Capacity factor 20 30 40 50 60 70 80 90 100
X Natursl Gas firing ' 20 20 20 20 20 20. 20 20 20
X No. 2 Fuel Oil firing 80 80 80 80 80 80 80 80 80

Annual Costs, $X1000
Dire_ct Annual Cost : :
Differential O&M Cost (2) 1,851 1,861 1,871 1,881 1,891 1,902 1,912 1,922 1,932

Energy (3)
Heat Rate Penalty 1,515 2,272 3,029 3,786 4,564 5,301 6,058 6,816 7,573
Pump Power Consumption 3% S0 67 84 101 117 134 151 168
Lost Generation Capacity (916) (916) (916) (916) (916) (916) (916) (916) (916)
Totsl Direct Cost 2,483 3,267 4,051 4,835 5,620 6,404 7,188 7,972 8,757
Indirect Annual Cost
Capital Recovery (1) 545 545 545 545 545 545 545 545 545
Admin, Property Taxes, Insur 76 76 76 76 76 76 76 76 76
Total Indirect Annual Cost 621 621 621 621 621} 621 621 621 621
Total Annual Cost 3104 3888 4672 5457 6241 7025 7809 8593 9378

NOx Emissions

65ppm oil, tpy 1,060 1,590 2,119 2,649 3,179 3,709' 4,239 4,769 5,298
42ppm oil, tpy 685 1,027 1,370 1,712 2,054 2,397 2,739 3,082 3,626
Removed, tpy 375 562 750 937 1,125 1,312 1,500 1,687 1,874

Cost Effectiveness, $/ton 8,280 6,914 6,232 5,822 5,549 5,354 5,208 5,094 5,003
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TECO Power Services - Hardee Power Station
( dditional Injection - 42 ppm gas and ofl

1
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Capacity factor 20 30 40 50 60 70 80 90 100

X Natursl Gas firing 0 0 0 0 0 0 0 0 0
X No. 2 Fuel Oil firing 100 100 100 100 100 100 100 100 100

Annual Costs, $X1000

Direct Annual Cost

Differential O&M Cost (2) 2,313 2,326 2,339 2,352 2,364 2,377 2,390 2,402 2,415
Energy (3) .
Hest Rate Penalty 1,893 2,840 3,786 4,733 5,680 6,626 7,573 8,520 9,466
Purp Power Consumption 42 63 84 105 126 147 168 189 210
Lost Generation Capacity (1,165) (1,145) (1,145) (1,165) (1,145) (1,145) (1,145) (1,145) (1,145)
Total Direct Cost 3,103 4,084 5,064 6,044 7,025 8,005 8,985 9,965 10,946
Indirect Annual Cost
Capital Recovery (1) 545 545 545 545 545 545 545 545 545
Admin, Property Taxes, Insur 76 76 76 76 76 76 76 76 76
Total Indirect Annual Cost 621 621 621 621 621 621 621 621 621
Total Annual Cost 3725 4705 5685 6665 7646 8626 9606 10586 11567

uOx Emissions

65ppm oil, tpy 1,325 1,987 2,649 3,312 3,97 4,636 5,298 5,961 6,623
42ppm oil, tpy 856 1,284 1,712 2,140 2,568 2,996 3,424 . 3,852 4,280
Removed, tpy 469 703 937 1,172 1,406 1,640 1,874 2,109 2,343

Cost Effectiveness, $/ton 7,948 6,694 6,066 5,690 5,439 5,259 5,125 5,020 4,937




NOTE:

Based on a Total Capital Investment of $3,533,000

with a project specific cepital recovery factor of 15.42X
Adninistrative costs, property taxes, and insurance utilize
a factor of 2.16X of Total Capital Investment. The sum of
these two factors represent the project specific fixed
charge rate of 17.58X.

Differential 08M includes BOP maintenance and water
treatment chemical costs. Inspection intervals decrease
from 6500 operating hours to 1500 operating hours. This
fncreases maintenance $2,288,000 per year of 100X oil firing.
Energy includes increased BOP power consumnption

as well as a 1.2X CC heat rate penalty for the additional injection.
The additional fuel cost associated with heat rate penalty
utilizes Tempa Electric Company's current tevelized

fuel cost of $14.49/MBtu for oil. Increased BOP power
consumption is charged at $124.03/Muh for oil.

Additional generation capacity is based on a 1.8% increase.
An incremental levelized demand charge of $81.64/kw/yr

was utilized based on project specific parameters.




\ TECO Power Services - Hardee Power Station
\ DITIONAL INJECTION (42 PPM ON OIL) CAPITAL COSTS ($x1000)

pON

Differential Combustion Turbine Costs 0

HRSG Modification . 763
Water Treatment, Storage, end 1,}63

Injection Equipment

Foundations & BOP Equipment 288
Contingency (10X) 221

Subtotal ---;:;;;o.
Sales Tax (6%) 1.46
Indirect costs (14.5%) 353

Subtotal oem
Escalation -(4.71) 205
Total Escaiated Cost "-;:;Z;;-
) terest 'During Construction 395
Total Capﬁal Investment -";:;;;-




