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May 19, 1998 

HAND DELIVERED 

Ms. Blanca s. Bayo, Director 
Division of Recor~s and Reporting 
Florida Public Service CoiiiJIIission 
101 East Gaines Street 
Tallahassee, Florida 32399-0850 

Re: Environmental coat Recovery Clause 
FPSC Docket No. ?80007-EI 

Dear Ms . Bayo: 

Enclosed for filing in the above docket are fifteen (15) 
copies of Tampa Electric Company's compliance Plan for Phase II of 
the Clean Air Act Amendments of 1990. 

Please acknowledge receipt and tiling ot the above by stamping ' 
the duplicate copy of thia letter and returning same to this 
writer. 

~~.. Thank you for your assistance in connection with this matter. 
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Ms. Blanca s. Bayo 
May 19, 1998 
Page TWO 

CIRTiliCATJ or IJRYICI 

I HEREBY CERTIFY that a true copy of the foregoing Compliance 

Plan, tiled on behalf of Taapa Electric Company, hAs been furnished 

by hand delivery (* ) or u. s. Mail on thia ~~ay of Kay, 1998 t~ 
the followinq: 

Ms. Leslie G. Paugh* 
staff Counsel 
Division of Legal Sarvicea 
Florida Public Service Coll.lll'n. 
2540 Shumard oak Boulevard 
Room 370, Gunter Building 
Tallahassee, PL 32399-0872 

Mr. John Roqer Howe 
Office of PUblic Counsel 
111 Weat Madiaon Street 
Suite 812 
Tallahassee, PL 32399-1400 

Mr. John w. McWhirter, Jr. 
McWhirter, Reevea, McGlothlin, 

Davidson, Rief ' Bakae, P.A. 
P. o. Box 3350 
Tampa, PL 33601-3350 

Ms. Gail Kamarae 
Legal Environ~~ental 
Assictance Poudation 

1115 North Gadsden Street 
Tallahassee, PL 32303-6327 

Mr. Joaeph A. McGlothlin 
McWhirter, Reevea, McGlothlin, 

Davidson, Rief ' Bakaa, P.A. 
117 south Gadsden Street 
Tallahaaaee, PL 32301 

Mr. Matthew M. Childa 
Steel Hector ' Davia 
215 s. Monroe Street, suite 601 
Tallahaasee, PL 32301 

Mr. G. Ediaon Holland 
Mr. Jeffrey A. Stone 
Begga and Lane 
Poat Office Box 12950 
Penaacola, PL 32516 



Electric continued iu cft'oru to develop tppropriate compliance options for the CAA.A Phase n S02 

requirements. By incorporating the results of previous srudjes and the sucussful operation of the Big 

Bend Unit 4/Big Bend Unit 3 FOD S)'ltem integration, Tampa Elec:tric developed viable optio111 to 

meet the more stringent Phase U regulations. The preliminary analyaes demonstnted that a stand· 

alone FGD system at BjaBend Uniu I and 2 wu the most cost effective option. These analyles aiJo 

incorporated letllidvitiea in by planning usumptions inelucfina fuel, capital com and other pertinent 

issues. 

The compl.ianee plan deaca:bod in tbia doeumcnt does not addreas any tpecific plans for NOX 

reductions which may be required under the CAM Pbue D NOX requiremenu. Tampa Electric is 

currently c:mluatina altcmativea for NOX compliance. Tampa Electric will be implementing other 

capital eonunitments to achieve NOX compliance, however the NOX rdated costs that will be 

incurred do not affect the lelec:tion of the FGD l)'ltem u tho molt cost cft"cctive alternative. 

·3· 



l PUASE D COMPLIANCE SCBEENING 

2.1 Alfum;ptloaa 

2.1.1 S)'ltem Agymgtjqoa 

Several usumptiona "Mn used in developing Tampa Electric'a PhueD compliance plan. The Ene:r 

and Martcet Plannina Department provided denwld and energy projections. Their projectio 

included combinadona t>f proven conaervation and load rnanaaernent programa that reduced th r 

growth in aystem energy requ.lrementa. The Cogeneration ServicesDepatt:ment provided projectioJ 

of net and purcbued cogeoention which reduce~ S)'ltem generation requirements. The BuUc PowJ 

Department provided wumptiona for wholesale interchange. The Energy and MArket Planning 

Department also developed tho most cost effective Integrated Reaource Plan to maintain S)'ltent 

reliability with addition of future generating plantJ and DSM energy ruources. The Energy Supply 

Department provided operating cbaracteristica for existing generating unita. Capital costs and 

operations and maint.enaoce (0 & M) expense eadnwes for the varioua compliance optlona were also 

developed by tho Energy Supply Department. 

Fuel price and fuel dwacuriatica information for varioua fuel typea were provided by the Fuela 

Depatt:ment. Tbia compliance analyai1 uted tupplement&l fuel prices for unit dispatch and average 

fuel prices for production coltina. 



2.1.2 Economic and Financial Auumptlona 

The economic and fi.rwlcial assumptions used to detennine the present ~v• th revenue requirements 

associated with each compUanee alternative are sumrnariud in Table 2-1 . This table ahows ley 

parameter• auch u inflation rates. iflcome tax rates, capitalization ratios, ratea of return, other 

djscount rates and the allowance for funds used during consttuction (AFUDC) rate 

2.1.3 Compliance Aqvmptioo• 

Several operating asaumptiona were developed by the project team, u well M other departmenU 

throughout the company to aupport the engineering and economic evaluation. 

1) Tampa Electric'• affected Pbue U units include all exitting and future units; 

Phillips. Dinner Lake Station and existing and future combustion twbinea are not include&.:. 

2) Five percent of sulfur in coal will be retained in the coUec:ted combustion products (ftyuh, 

slag and bottom uh). 

3) Total load includes projected retail load and finn wboleA.Ie tales. 

4) Fuel blending with lower IU1fur coaiJ may result in lsec::reued unit availability, net heat rate 

desndationa or dec:reuod net un.lt capacity. n.csc impaeta were quantified for each 

compliance aJtemative. 



S) Retrofitting an FGD syr..em or the integration of additional units with the existing FGD s-;s:cm 

may result in decreased unit availability due to the maintenance schedule. net heat rate 

degradations or decreased net unit capacity. These impacu were quantified for each FGD 

option. 
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TABLEl-1 

TAMPA ELECTRIC COMPANY 

PHASE U COMPLIANCE ANALYSIS 

SCREENING FINANCIAL ASSUMPTIONS 

INFLATION 
PRODUCTION 3.0% 
NON-PRODUCTION 3.0% 

INCOME TAX RATE: 
STATE 5.50% 
FEDERAL 35.00% 
EFFECTIVE 38.58% 

CAPITALIZATION RATIOS: 
DEBT 41 .50% 
PREFERRED 0.00% 
EQUITY 58.50% 

RATE OF RETURN: 
DEBT 8.00% 
PREF£RRED 7.25% 
EQUITY 12.75% 

DISCOUNT RATE 9.50% 

AFUDCRATE 7.79% 

-1· -



l.l Methodo!ocv 

l.l.l Quantitative Analuis 

nus stage of the evaluation compares the related costs of each compliance alternative bued on 

cumulabve present worth revenue RlquiremmtJ, and the benefit-to-cost ratio (BCR). Compliance 

costa were developed on an incremental revenue rtquirementa buiJ rdati-.e to the bue cue (fuel 

blending) assumptiona. The cumulative present worth revenue requirements (CPWRR) include 

system fuelmd purdwed power expense, incremental capital, incremental O&.M expense and 'lther 

incremental costs associated with the compliance a.ttemativea and constructi,.., of new generating 

resources. 

PROMOD, a production costing computer model, wu used to detenni.ne fuel and purchued power 

expense a.ssociatcd with eadl oftbe Ken&rioa. PROMOD aimulatea an oconomic dispatch of Tamp:1 

Electric'• generating J)'ltem based oo inaemental production coltS. In addition to fuel and 

purchucd power expense. PROMOD Ji.mulates the unit operating dwacteriltic impacu, and system 

dispatch effects usc»ated with different complianc:e altetnativea Since diJpatdt resulta can eteatf' 

varying mixes of genent.ing reaourcea to meet l)'llem energy requirement.a, the proceaa is repeated 

until a scenario which meet1 both tho l)'ltem energy requirement• and compliance requirements iJ 

determined. 

Once the compliance acenarios productiun coJtl were developed, capital revenue requirements and 

incremental O&M expense UXJC:iated with the compliance alternatives were calculated. 
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Incremental capital revenue requirements and O&M expenses were combineJ wit fuel and 

purchued power expense to determine the total cost of each alternative. 

2.2.2 Ogalitadvc Analylia 

The qualitative analysis incorporat.ea parameten that are not readily measurable on a co basis. 

Operational concerns, compliance plan flexibility and several nslc fictors were among arious 

parameter~ considered. Eiaht spocifie CI!Cgories were identified u being aitical for each alt±· ve. 

Bach category wu usigned a weighting &ctor of 1 - 4. The alternatives were ~ b on 

' 
the importance of each ca1eJOIY and received a ICOre of +I, -t or 0. The weighting facton ~ere 

then multiplied by the score for cach categC'ry and totaled to give the net usessment for 

alternative. 

2.3 Smeplnc Aumawdl \ 

Tampa Electric began developing ill Pbue 1l S02 compliance options bued on the study peni 

for Pbue I compliance. In the Phue IlNdy, an extensive investigation was conducted to addr 

the feasibility of alternate technologies, various FGD technologi~. variow fuel blends and 

conversion alternatives. Molt oftbe options evatuatod during the Phase I study were eliminated from 

further consideration beause they were not tochnolo(lically viable or practical. The opti001 chosen 

for the final saeenina for Phuo n comptia.nce included the foUowing: \ 
\ 
I 

\ 
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I) Fuel blending 

2) Flue Gu ')esulfurization Retrofit 

a) Integration of Big Bend Unit 2 with the existing Big Bend Unit 3 and 4 FGD ~ystem. 

b) Construction ofa stand alone FGO System for Big Bend Units I and 2. \ 

c) Construction of an FGO System utilizing ammonia at Gannon Station. 

d) Construction of an FGD System uti1.i.zina rune.tone at Gannon Station. 

3) Natural Gas Replacement 

4) Coal/Natural Gu Co-firing 

S) Purdwed Power Options 

2.3.1 FudBkpdlpa 

\ 
Fuei blending at Gannon and Big Bend with lower sulfur coal iJ one alternative for complianc:e j' 
Phase n. Fuel blendii\J may require some modification to the uniu in order to maintain adequat 

boiler operating conditions. Some uniu may incur capacity derations, net beat rate degradations or 
I 

deaeued availability. SevenJ fuel aourc:ea_ each with ditrerent priu. and characteristic::&, were \ 

analyud. Each fueliOUCCe could potentially have different impa.cu on unit operating characteriJtica 

and system di.apalch. Therefore, the blend oflow IU1fbr coals with design coa1J ( coai types that best 

fit the operating characteristica of a particular unit), will vary based on unit capabilities and aystem 

demand and energy requirements. Fuel blending with lower IUifur coal reduces system fuel fJe:x1"bility 

and inaeuea operating riak but hu lower capital revenue requlremenu compared to other 

alternatives. Tampa Elec:trio'l prindpaJ IU'ategy for Pbuc I 502 compliance i1 fuel blending. This 

alternative iJ tbe bue cue to which the ot.'x:r alttmatives were compared. 

-tO-



2.3.2 flue Gu DtsuiCyrizltfon Retrofit 

A Limestone Flue Gu Desulfurization syst.ml consists of equipment to provide capability to remove 

sulfur dioxide &om tho flue gas generated by tho combustion of coal. The flue gas is directed to an 

absorber tower where it is treated with a slurry spray oflimestone and water. The S02 in the flue su 

is absotbed by the water to fonn an acid which is then neutra.li.zcd by the dissolved calcium carbonate 

(limestone). The reactio 1 oftheS02 and calcium carbonate produces calcium sulfite which is then 

oxidized in aitu by tbe introduction of air into the reaction tank. The product of this forced oxidation 

is calcium IUlfate (gypsum) which then precipitates out of solution. The resulting gypsum &luny it 

then dehydrated to produce a near dry 8YPIWn cake which is sold u a raw ma.terial, predominately 

to wallboard producers. 

In the cue of an anvnonia FGD l)'ltem. ammonia it employed u the absorption materiAl in place of 

limestone. The ammonia reacu with S02 to fonn ammonium sulfate, a key ingredient in fertilizer. 

Ammonium suUite can be sold to fertilizer companies far their processing facilities. 

Four FGD retrofit options were identified for Phue n S02 complia.nce. These options include the 

integration ofBig Bend Unit 2 into tho existina FGD l)'llem, the construc;tjon of a stand ...alone FGD 

system for Big Bend Units 1 and 2, and the construction of a lt&nd-alone FGD system for Gannon 

Units 4, S and 6. For each of these FGD optio~ a limestono-bued I)'Stem wu evaluated. In 

addition, an anvnonia FGD system wu considered for Gannon Units 4, S and 6. Each alternative wu 

auumed to have an in-service date of1anuary 1, 2000. A dacription of each oftheae options u well 

u the operatlns and financial wwnptions are provided in Tables 2-2, 2-3 and 2-4. 
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Each of the FGD system options provides significant fuel savings that result from switching from 

low to high sulfur coal. Operational benefits are rea1iud as well. Switching from low JU!fur to high 

sulfur coal enables Tampa Electric' a system to operate more cost etrecti vely while continuing ~o meet 

environmental standards since the high aulfur coal more closely ~resents the deaign fuels ofTampa 

Electric's coal-fired units. To detenune the economic viability of each of the 1-GD options, the 

quantitative and qualitative analy~ described previously were applied. 

2.3,3 Natanl Gu BCJ)IIeaqcgt 

Replacement of existing coal-fired generation with new, natural ps.-fired genen&tion wu also 

evaluated. This option ia not a cost-effective alternative at Big Bend Station due to the need to 

retain and maintain the coal handling ~)'Stem for the remaining coal-fimd units. Retirement and 

replaeemart of the coal-fired unita with new natural gu..fited generation are pouible options. 

However, the revenues from the aalc of the existing units, O&:.M savingl and operational efficie-.cy 

improv~enu do not oftiet the higher fuel cost of natural gu and the high capital cost of the 

replacement units. Therefore, replacement of existing coal-fired unita with new, natural gas.-fired 

generation wu identified u not economicalJy viable. 

-11· 



TABLE2-2 

TAMPA ELECTRIC COMPANY 

PHASE ll COMPLIANCE ANALYSIS 

SCREENING SCENARIO DESCRIPTIONS 

SCENARIO DESCRIPTION 
I 

BASE . BB3 &4 scrubbed by the existing BB4 FGD System. I 
I 

BB 1 & 2 utilize fuel blending to meet Phase I and Pltase II 
sol requirements. 
Gannon J -6 fuel blend to meet Phase 11 S01 requirements, 
resulting in capacity restrictions and availability impacts on 
GN 1-4. . Assumes 20,000 allowances purchased each year . 

GANNON AMMONIA Construction of new, stand aloneFGD system for Gannon 
4, S, and 6. 
Design would consist of one scrubber tower with a new 
stack located on top of the absorber tower. 
Ammonia used as reagent to produce a granular grade 
Ammonium Sulfate by-product. 
No reduodaney of equipment. 
Assumes 20,000 allowances purchased each year. 

GANNON LIMESTONE Similar to Oannon ammonia FOD system with the 

' 
exception that Limestone is used as the reagent to produce 
an agricultural quality Oypsum as the by-product. 
Assumes 20,000 allowances purchased each year. 

BB2 INTEGRATION Integration ofBB2 into the existing BB4 FGD System. 
Existing stack modifications rather than new stack 
construction. 
Limestone reagent wiU be used to produce a wallboard 
quality Gypsum by-product. 
Assumes 20,000 allowances purchased each year. 

BIG BEND 1-l STAND Const:ruction of new, stand alone FOD system for BD I &. 
ALONE 2. 

New stack would be con.struetcd.. 
Limestone reagent will be used produce a wallboard quali~~ 
Gypsum by-product. I . No balanced draft modifications wiU be made to the 
boilers. 
Assumes up to 20,000 allowances purc:.based each year. 

-13--
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~FGD 
YAI..ABaiTY & &Fk.1EMCY 

884 
883 

882&3 
881&2 
GN4-4i 

• CAPACITY OERA TION -f" 
CAPACfTY ~NTS 

---
HEAT RATE DEGRADA TlONS 

UNIT AYAI.A81UTY IMPACTS 
£TO FUa BLENDS 

OUTAGE sctiEDUlE 
*>DiflCATIOHS 

TABLE2-3 

TAMPA ELEcrRJC COMPANY 

PRASE D COMPLIANCE ANALYSIS 

OPERATING ASSUMP' ~IONS 

GANNON &I 
BASE UMESTONE AMIIIONIA 

95% 95% 95% 
86% 86% 86% 

. -. ..... 88% 88% -
10t#NonGN 1 12MW 14~ 

9MWO"'GN2 tocal Iota I 
14 MWonGN 3 onGN4, 5, &6 onGN4, 5. &6 
19MWonGN4 

19MWonGN4 19 tlrN on GN 4 

2%onGN 1...C U8% 1.72% 
on GN 4, 5, & 6 onGN4, 5, & 6 

2%onGN4 2%onGN4 

9 more outage days 9 less outage days 9 less outage days 
eachonGN 1-4 onGN4 onGN4 

2·3 more outage days 2-31ess outage days 2-31ess ovlage days 
each on GN 5&6 each on GN 5&6 each on GN 5&6 

None None 

BIGBEN02 
INTEGRATION 

13MW 
onBB2 

3 02% 
on882 

None 

None 

I 
I 
I 

BtGBEH01 - 2 
STAHDA1.0HE 

93% 

14MW 
total 

onBB1 & 2 

10MWon GN 1 
9MWonGN2 
14 tiN on GN 3 
19MWonGN 4 

1.62% 
on881 &2 

2% c>o GN 1-4 

I 9 less outage days 

........ GN H I 
2-3 less lUiage days I each on GN 5&6 

l 



TABLE 2-4 

TAMPA ELECfRJC COMPANY 

PHASE D COMPLIANCE ANALYSIS 

PRELIMINARY SCREENING COST ASSUMPTIONS 

I I 

\ 

I 4 ! BJG BEND 2 BIG BEND 1·2 I 
GANNON~ 5 &I 

I ~ INTEGRA 'nON I STAND ALONE U!5ESTO~E ~-.oN I! 
CAPITAL COST (N$000) $17,300 $73,000 S83,125 $88.225 

- -
CAPITAL &AVINOS (IISOOO) so so S2,000 S2.000 

NET CAPITAL COST (N$000) $17,300 $73,000 S81 .125 $66.225 

ANNUAL O&M EXPENSE (11$000) $160 
t $750 S1 .1GO $1 ... 50 

ANNUAL REAGENT TONI 135.000 270,000 22e.ooo 6UOO 

REAGEHT COST (M$1Ton) S718 S718 S2000 S1GO.ro 

ADDITIONAL DBA(~, S100.000 S200,000 None None 
. ' 

ANNUAL BY-PRODUCT TONS 250,000 500.000 .. ao.ooo 287,000 

BY PRODUCT SALES (11$1Ton) $2.110 $2.50 S I 5<) sao.oo 

TAXUFE 20YR 20YR 20YR 20 '/R 

BOOKUFE I 30YR 
t 

30YR 30YR 30YR 

IN SERVICE DA T! 0110112000 0110112000 0110112000 0110112000 

~-- . ., -----· : r."'lll";>:l.". '~ '(. '. ..-;: "':·-· ~: ~'.:. "'' ; '.-."':"'l' 

·IS. 

-
-

-
-

·-

J 



2.3.4 CoaJ/Natural G11 Co-firing 

An alternative to fuel switching an exilting coal unit to natural g.u is co-firing. in wh.ich cue gt•s and 

coal are burned ai.multancously in the same boiler. However, the two fuels are ,ot physically mixed 

and would require additional bumen and auxiliary equipment to use natural gas in unison with 

pulverized coal. Co-firing will reduce sulfur diolCid emissions and may abo improve boiler operating 

cbaracteristica by mitigating al-sging and fouling problems. mbilizing burner flames and redncing 

unburned carbon. However, because co-firina requires the maintenance of two fuel syatenu (coal 

and gu), tbiJ option does not realize savings from the retirement of coal equipment. Tamp1. Electric 

currently forecuta the price of natural au to be aigdficantly higher than coal, hence no fu~ saving!l 

would result from thiJ option. Since thiJ alternative produces no aavingJ to offset the &liOCiated 

capital expenditures. it wu identified u not economicaJJy viable. 

2,3.5 Purcbued Power OpdoDI 

Tampa Electric considered purchued power u an option for complying with CAAA Phase n S02 

e:mission requirement.. M a result of the FGD screening. it wu estimated that approximately 800 

MW of finn capacity would bave to be purchued by TEC to diapiJce S02 em.ia.siou. of iu coal 

generation and be within the compliance requirements of Phue ll. 

The 1997 Florida Resional Coordinatina Council (FRCC) Reliability Auessment wu used u the: 

buia of an analysi.l to determine the availability of firm capacity within Peninaular Florida. 

Beginning in the year 2000 and contir.Wng throuah 2006, raerve marainJ in Peninsular Florida r.nge 
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from 19'/. to 16% in the summer and 16% to 13% for the winter. A purchase of a firm 800 MW 

from Peninsular FJorida would reduce reserve margins below 15% for summer and winter in almost 

every year of the forecast . Table l-S uses reserve margin data from the 1997 FRCC ReliabUity 

Assessment to show the effect of an 800-MW finn purchase on the region • 1 capacity reservea. A finn 

purchase ofthia aize wu collSidered lmpracdcable u a Pbue n compliance atrategy for Tampa 

Electric baaed on the potential impact it would have on Peninsular Florida's reliability. 

2.4 Sgugias Baulta 

This section presents the results of the economic ana.lylis of the various compliance alternatives. The 

cumulative present worth revenue requirements (CPWRR) are ~rovided in 1996 doiJan and are 

differentials relative to tho bue cue fuel blending scenario. CPWRRJ are provided for all 

sensitivities along with estimated residential rate impacts. A Benefit-to-Cost Ratio (BCR) wu also 

determined for each option to weu relative economics. 

T"b1e 2-6 provides a sumnwy ofthe results of the quantitative analysis. The results ahow that the 

Big Bend Units 1 and l atand-alone FOD option demonstrates the greatest relative benefit. This 

option bu the 8fC81e1t CPWRR savinp. provides the most benefits to retail ratepayen and hu the 

second highest BCR of the options evaluated. A graph of the CPWRR for each option is also 

provided in Figure l-1. 

Table 2-7 ahowa the raulu of the qualitative analysis. The screening risk decision m&l.lt x shows that 

the best option is the Bia Bend Uruta .1 and l stand alone FGD. Th.ia option provides coal tource 



flexibility, is a proven technology in which TampA EJcctrio i1 experienced, and benefits retail 

ratepayers. 

Because the Big Bend UnitJ 1 and 2 Jt.and alone FGO system demons~.rated the best economics with 

the least amount of risk, it wu concluded that this option wu the best alternative for Phase n 

S02 compliance. 

-1&.-
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2000 
2001 
2002 
2003 
2004 
2005 
200S 

1999100 
2000101 
2001102 
2002}03 

2003104 
2004105 
2005108 

15 
14 
14 
14 
13 

TABLE2-5 

FRCC Reserves 

Summer Reserves 

Firm Capdy ResetYeS 

Installed 
osu 

(MW) (MW) 

3308 3074 
2890 315& 
3102 31110 
2618 3271 
2177 3331 
2760 3357 
2S33 3382 

Winter Reserves 

Arm Capacly ResetYeS 

R.....,. capac:tty 
N:1tNe 15" Firm lnltlled - DSM 

(MW) (MW) 
1739 3893 
1680 3925 
1731 4039 

-339 1290 415' 
-569 1127 420~ 

~1 1329 4256 
·929 923 43.1\5 

lliiCa was taken tom the FRCC'a1tt7 ReAabRity Asanament 

Firm Capaaty Reserves w/800 
MW Firm Pm::hue 

tnstalled Resecve - OSM ~ 
(UW) {iiW). 

~) 

2508 3074 16 
2090 315& 15 
2302 3UIO 16 
1818 3211 14 
1917 3331 15 
1980 3357 14 

I 1733 3382 13 

Ftrm Reserves w/800 
MW Finn Pwc:hase 

Installed ReseMt - osu Margin 
(MW) (MW) ~) 
939 3893 13 
880 3925 13 
931 ~ 13 
490 4154 1? 
327 4201 12 
529 4.256 12 
123 4305 11 
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TABLE2-6 

TAMPA ELECTRIC COMPANY 

PHASE II COMPLIANCE ANALYSIS 

10 YEAR SUMMARY 

2000-2009 
Dltrerentiaf - Benefit 

CASE CPWRR Cost 

-- - ---- - _(~) Ratio 

882 FGD INTEGRA nON (19,021 ,435) 2.14 

881 & 2 STAND ALONE (60,487,860) 1.86 

GN 4, 5, & 6 (16,027,073) 1.27 
UMESTONE 

GN 4, 5, & 6 (35,577,741) 1.45 
AMMONIA 

'-".0.::. ...!:.;:'J; 

Relative 
Benefit 

1-

3 

1 

4 

2 
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COMPARISON OF CPWRR [ FIGURE 2-1 1 
DIFFERENTIAL VS. BASE CASE 

~ ~----------------------------------------------------, 

~ ~----~----~----~----~ 
2000 2001 2002 2003 

----.... 

2005 2006 
..!__ 

2007 

I • 882FGO • 8812FGD .l GN i---* GN NH3 J 

·-----• 
- l 

2008 2009 



TABLEl-7 

TAMPA ELECI'RIC CUMPANY 

PHASED COMPLIANCE ANALYSIS 

SCREENING RISK MATRIX 

I I I i 

Kev Obleettve 
W.lgtltlng Bue Fuel ; B~~~~ I Big Bend 1&2 IGennon 4,U 'Gannon 4,5,6 

F1etot Blendlna In ra Stand Alone LlmHtone • Ammonle 

I 
Provide• Coal ~our-c. Flexibility .. ·1 0 1 I 1 

I I 
OperatlonaiiT~ ,yiSar.ty I I r 

I lmpllcr. Jfl.. .. ·1 ! ·1 1 I 0 . 
I 

Capltallnvntment 3 1 I 1 ·1 I ·1 ! 
. 

I 

Competttlve Poaltlon 3 ·1 0 1 
-, 

1 1 

Dependence on 802 Allowanc. 
PurchaHI 2 ·1 ·1 1 0 0 

Impact on RetaJJ ~ (FueiiECRC) 2 · 1 0 1 1 ·1 I 
Impact on S'wrt-Tetm Eamtnga 1 ·1 0 , 1 1 

Dependenn on By-Prod~ Marbt 
Impact on L.ocal Marbt 1 1 I 0 ·1 ·1 -1 I 

Weighted Pa.ltlve Impact 4 3 16 10 8 

Weighted HegdYe lmpect ·16 ~ ... ... ·10 

NET ASSESSMENT (Weighted) ·12 ·3 12 6 ·2 

~~ ........ ~·-.. --~~,!~~ ..... 
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3. BIG BEND 1&2 FGD ANALYSES 

As discussed in Chapter 2, the tcreening anal)'lia concluded that a Jt&nd alone FGD system at Big 

Bend Units 1 and 2 wu the best option for Pbue n S02 compliance. To ensure that this op.ion wu 

prudent given a wide range of contingencies, Tampa Electric perfonned a series of additional 

analyses incorporating various sen!itivities which are summarized in Section 3.3. These additional 

analyses include sensitivities on capital cost, incremental O&M expense. alJowanee market 

variability, fuel prices, project defeml, and asset amortization. In addition, the base case and the 

FGD alt.erna:.ive were updated with Tampa Elec:tric'a most current UIWDptions, sum.rnarized m the 

foUowing aoctions. 

3.1 Buc Cw Aggmptioas 

Tampa Electric's bue cue compliance plan incorporates low IU1fur fuel blends and S02 allowance I 
purchues. The fuel bleoda for each coal unit were aet at a fixed percentage, with the exception ofBig 

Bend Uniu I and 2. The blends for these two u.U" wero varied """" yar in order to mm the I 
compliance cap. The blends conaist of high, medium and low aulfur coala. Due to operational 

requiremenu, Big Bend Uniu 1 and 2are restricted to a maximum of80 to 9QIIA low sulfur coal in 

any given year. Tampa Electric plana to purchase approxUnateiy 25,000 allowance aediu during 

each year ofPhue ll. Thele additional credits will help provide fuel flexibility and allow the affr:cted 

units to burn a higher peree:ntage of design fuels. Some low au11Ur coals may impact the unit J 

a vailabilitiea, ~unit eapacitiea, or unit heat rates. These impacu have been accounted for in the bue I 

cue usum.ptaons. 

·ll· 

I 
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3.2 Bfl Bend l$l FGD Alternative Anumptlona ' 

\ 

The FGD alternative assumes that Big Bend Units 1 and 2 would hum high sulfur coal and woj d 

be scrubbed at 9S% efficiency with 98% I)'Jtem availability. This option results in all coal uniu nt 

Big Bend Station beingacrubbed. Becawe Tampa Electric is restricted to a system S02 cap, j 
scrubbing of Big Bend Station alJows Gannon units to bum a higher sulfur blend and stiU meet th 

system S02 cap. Hence, fuel savin&J are ru1i.zed at both Gannon and Big Bend stations. 

Furthermore, by blending higher sulfur coal at Gannon, those uniu are able to mitigate some of the 

operational derations usoci.atcd with burning law sulfur coals. 

The capilai<:OJt of the FGD- io estillllled to be opproximllely $90 million (mcluding AFUDC). I 
I 

ThlJ estimate il bued on the conceptual design and a detailed cost estimate petfonned by an outside 

consulting finn. The &MUal incremental O&M expense of the FGD system is estimated to be \ 

approximately Sl.S million bued on Tampa Electric'• put experience in fuel blending and operation 

of the eldJting FGD l)'ltem. Other financial usumptiona, including any revisions to other 

assumptions reprding the FGD system case are IUJlUnlriz.ed in Tables 3.1 and 3.2 



TABLE 3-1 

TAMPA ELECTRIC COMPANY 

PHASE II COMPLIANCE ANALYSIS 

BASE CASE & FGD CASE 
FINANCIAL ASSUMPTIONS 

_-:. __ ··· ··-· 

INFLATION 
PRODUCTION 2.80% 
NON .PRODUCTION '3.00% 

INCOME T 4X RATE: 
STATE 5.50% 
FEDERAL 35.00% 
EFFECTIVE 38.58% 

CAPITALIZATION RATIOS: 
DEBT 40.00% 
PREFERRED 0.00% 
COMMON EQUITY 60.00% 

RATE OF RETURN: 
DEBT 7.75% 
C,MMON EQUITY 12.75% 

DISCOUNT RATE 9.55% 

AFUOCRATE I 7.79% 
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TABLE3-2 

TAMPA ELECTRIC COMPANY 

PHASED COMPLIANCE ANALYSIS 

BB1&2 FGD COST ASSUMPTIONS 

- BIG BEND 1·2 
STANDALONE 
FGDSYSTEM 

CAPITAL COST- (Nominal $COO) I $89,271 

ANNUAL O&M EXPENSE (Yr 2000 $000) $1 ,167 

ANNUAL REAGENT COST (Yr 2000 $000) 2,322 

TAXUFE Seepg. 27 

BOOKUFE 10 VR 

IN SERVICE OA TE 07/01/2000 

•Includes AFUDC. 

28 

I 

I 



3.2.1 Financial A11umptioga 

Tu-Life 

The tax life for poUution control facilities added to units built prior to 1976 is eligible for special tax 

treatment under Section 169 of the Internal Revenue Code. The benefit of this election ia to 

effectively reduce the tax life of the equipment. Research indicatea that thiJ project may be eligible 

for aS-year tax life on up to 60'A. of the asset value. The remaining value would be depreciated over 

a 20-year Modified Accelerated Colt .Recovery System (MACRS) life. This lhortened tax lifo 

generates additional value throuah det"cn-ed taxes. 

Recovery Period 

The company will accumulate project co~U, inclu.dina AFUDC, in Account 107- Coratruction Work 

In Progress {CWIP) until the project iJ placed in lerVice. At that time. the company will begin colt 

recovery through the environmental daule. The company requests the approval ofa ten-year period 

to amortize the project cost to expaue to mateh the period of grea1e1t fuel colt aavings to the 

n:tepayers. Tho we of a 1 ()..year rec:ovcry period recosnizes that the FGD system is not being built 

to seNe inaementalload on Tampa Electric'Jaystem but, instead, wiU enable tho company to comply 

with a regul&toT)' mandate and aehieve the i.ntqible benefiu of cleaner air. Sisnificant fuel aaving;a 

will 6ow from jJia project relative to the bue caao ecenario. UJina a 10 year recoVOT)' period will 

enable Tampa EJectric to recoup the colt oftbe equipment over a reuonable perioo of time while 

producing net benefita to CUitomen. nu. iJ • conservative approach and one wbicb will ~er 
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prepare Tampa Electric to deal with increasing unecttaintiet in the eloctric induatry. This proposal 

benefits the ratepayer~ through fuel cost savings and maintains a conservative approach to capital 

recovery of a major expenditure late in the life of two genenting units. 

CapltaiCou 

l'he reviled capital cost estimate iJ $82.4 mUUon. This fiauro doe~ not include AFUDC. 1 otaJ cost 

includina AFUDC iJ approximately $90 million. 

Inmmcatal DAM Coay 

I 
I 

O&M costa represent approximately S3.5 million per year in 2000 doUara. Thia figure is compriaedj 
' 

of approximately $2.32 million in raaenu (limestone and dibuic acid) and approximately $1.171 

million in plant O&M. Both values are expected to escalate at a rate of3% per year. 



3.3 Conttnceaa Aaatx•n 

Several sensitivities were performed to verifY \he economic viability of the Big Bend Units I and 2 

FGD option. The aensitivitiet include: capital cost. S02 allowance marlcet viability, fuel price 

sensitivity and a deferral analysis. 

3,3.1 Capital Scna!tMg 

Figure 3-1 shows the impacu of increased capital cosu to the viability of the Big Bend Units I and 

2 FGD alternative. Sensitivities were analyzed for a S% and 1 0".1. variation to the as.swJ'ed capital 

cost. The inc:teued capital expense would decreaae the benefits of the FGD system; howC\Ier, the 

FGD syatem is ltill a more economicalJy viable altemat.ive than the fuel blending base cue. 

3.3.2 AUonag Merkct Yleblllty 

Becawe the cost of S02 allowances in Phase D ia expected to be low compared to the cost oflow 

sulfur coal, Tampa Electric would expoc:t to purclwe allowan<:es u part of a fuel blending plan. but 

would restrict that quantity to 25,000 allowances per year u mentioned in Sect.ion 3. I. To quantify 

the potential benefiu of increuing the amount of allowances purcJwed in a fuel blending plan, an 

analylia wu performed to determine the CPWRR of aeveraJ fu.el blend/allowance purdwe plans 

venua tho FGD alternative. The resulta ofthla analyai.a are p~ in Figure 3-2. The resuJta 

shown indic:lte that the FGD ty1tem provides greater benefits than i.ncreuing the purchasod qw.nlity 

of allowances. I 
I -29-
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I FIGURE 3-1 I 881&2 FGD CAPITAL COST SENSITIVITY 
DIFFERENTIAL VS. BASE CASE 
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I FIGURES.
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3,3.3 Fyd Price SeDIIItvlty 

The fuel benefits provided by the FGO system are dependent on the differences in cost ~een low 

and high IUlfur coala, i.e., the sreaterthe differential in cosu, the greater the fuel benefits of the FGD 

system. To evaluate the risk associated with Tampa Electric's low/high aulfur coal price forfuu. 

a compariJon wu made of the Tampa Electric forecast versus available database resources.\ ln a 

comparison of fuel price forecasts, it wu observed that the company'! forecut for high sulfur coal 

wu hisher than other forecuu. The Tampa Electric forecast for low sulfur coa! wu lower~ 

other forecasts. Therefore. the dift'erent.i&J in fuel c.osu wu concluded to be conservative ien 
compared to other indt'ltty forecut.a. In addition, it wu demonstrated that the fuel cost differen · ' 

in the Tampa Electric forccut eacalated 11 a alower rate than the other forccuu, thuJ ro-enfor 

the conaervative approacla. Tho result~ of these comparisons are provided in Figurea 3-3 and 3 

3.3.4 Defcml Aqalyty \ 
To determine tho impact of delaying the project, a one-year defetr'll wu analyz.ed. For this analysis, 

it wu usurned that c:.apitaJ costa would eacalate 2.8% for each year of defetr'll, but the anr..ual cash 

flow d.iltribution of the fuel aavingJ would remain the aame. The result~ of this analysis are provided 

in Figure 3-S and ahow that the defemJ would be more costly on a CPWRR buia. 

-32-

\ 
\ 

I I 



IAGURE 3-3 I FORECAST COMPARISON 
EAST KENTUCKY vs. WEST KENTUCKY 
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!FIGURE 3-441 FORECAST COMPARISON 
EAST KENTUCKY vs WEST KENTUCKY 
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3.4 Compliance Copsldcmtions 

3.4.1 On:pln1 Compl!agce Stntcr;y 

ln choosing its compliance Jt;rategy, Tampa Electric will continue to evaluate the S02 allowance 

market. Tampa Electric wiU continue to incorporate alJowance purchases to mininuz.e the use of 

lower sulfur coaJa in ita eft'oru to reduce ovcraU compliance costs and balance these purchucs with 

our role in the community. Tbere:fore. Tampa Electric proposes to imp!ement a compliance plan 

which offin the sreatest flexibility to meet compUance requirements with internal resourcea and be 

resporu:ive to the allowance market if the economics are favorable while still operatine in an 

environmentally prudent manner. 

3.4.2 Opmtioul Coamps 

The fu,j blending bue cue requires extremely low sulfur coal blends which wouJd result in 

precipitator problems and opacity restrictions. These impacts were demonstrated during test bums. 

ln addition, higher Lou on Ignition (LOI), sJassing and fouling problenu and maintenance diffic:uJties 

are anticipated with these low su1fur blendJ. 

3.1,3 Pyblk Pmpecttve 

Opinion~ of the Florida Deputment of Environmental Protection, Florida Public Service 

Commiasion, e:nvirOMlentll orpniutiona, Customers, both wholeu.le and retail u well u the 



general public are likely to vary regarding the most appropriate method for Tamp~ Electric to comply 

with the SOl emiSSions reductions required under Pbue U of Title IV of the CAAA of 1990. The 

construction of an integrated FGD syatem for Big Bend Units I and 2 allows Tampa Electric to bum 

a wide l"'ll8e of coals in an environmentally sound manner consistent with Phase II requirement&, and 

at the least cost to our Customers. The more costly option of using more expensive lower sulfur 

fuels. or reliance on the use of allowances instead of emissions reductions to meet the Phase n 

rcquirementa, arc much lesalikoly to be weU-received by the public. 

The resulta of the economic analyses of available Pbue D compliance alternatives clearly show that 

construction of an FOD system for Big Bend Unita 1 and 2 provides the lowest cost impact to our 

Customers. In addition. the innovative approach to the design and develo;>meot of the PGD ryst.em 

will allow Tampa Electric to construct the FGD system at a price competitive with other FGD 

systems. Tampa Electric's ability to keep conatructior costa low is aided by the fact that man,. 

componenu of the FOD system are existing and may only need modification rather than totally new 

constructjon. Compliance with the CAAA in the most cost effective manner, coupled with the 

advantage~ described above, auggeata that this compliance option is more likely to be viewed 

positively by our Cultomen. 
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4 CONCLUSION 

In developing the most cost effective alternative to comply with the stuutory and environmental 

requirements usociated with PhaseD ofthe Clean Air Act Amendments of 1990, Tampa Electric 

examined compliance cosu as weU as other environmental concerns 

4.1 Beeommcadatlog of Appropriate Compllapc:c Plan 

Bued on the data compiled, the construction of a Flue Gu Deaulfurization System for Big Bend 

Unita 1 and 2 iJ the best option for compliance with tho Clean Air Act Amendment Phue n S02 

requirements. Although the capital revenue requirement for thia project compared to the other 

options ia higher, tbe overall benefiu to the ratepayer are much more significant than with the other 

alternatives. This strategy reduces Tampa Electric's S02 emiuions and introduces enough fuel 

flexibility to allow our n.tepayen to realize significant fuel aavinga. 

4.2 Compliance Plea l•plupcotatlop Scbcclule 

I 
I 

Tampa E1ecuic propose~ to proceed on a very aggressive achedule to KCOmplish ha~ th~ FGD 

Symm in·tetVice in the year 2000. Although T~pa Electric ia wgeting the FGD ayatem to be 

operational by Janua.ry 1, 2000, a July 1, 2000 in-service date may be more realistic. Tampa Electric 

will submit a petition in May 1998, to the Florida Public Service CommiJsion for approval of cost 

recovery Cot this project. SiDaJltaDcoualy, enviroMM!Ctal permittina will procoed. Tampa Electric 

plana to a1bmit requited C'Vi.rowncntal permit applications in June 1998. Bued on co~:ma 



with the Department of Environmental Protection, Tampa Electric anticipatea the release to ira..'tiate 

construction to be received in September 1998. All project environmental permits should be obt~intd 

by0~1999. 
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EXECUTIVE SUMMARY 

Tampa Electric Company is an investor-owned eJectric utility which serves retail customers in 

Hillsborough and portions of Polk, Pindlu and Pasco Counties. Currently, Tampa Electric 

Company serves nearly 525,000 residenriaJ, commercial, industrial and public authority Customers 

within its sesvice area.. Tampa Electric Company's system hu an i.nmlled net electric generating 

capacity of 3,629 MW and 23 generating units located at six different sites: Big Bend, Gannon. 

Hookers Point, Phillips, Dinner Lake and Polk. 

The Acid Rain Program of the Oean Air Act A.rnendmenU of 1990 (CAAA), set u ill primary goal 

the reduction of annual S02 emissions by 10 million tons below 1980 levels. To achieve these 

reductions, the l.aw requires a tw~phue program which reduces the allowable S02 emissions from 

fossil fuel-fired power plmu. Pbue I of the program began on January 1, 1995 and continues 

through December 31, 1999. 

Phase n of the program begins on January 1, 2000 and further reduces annual so: emi~ons from 

Prase I plants. Phue D also sell rc strictions on smaller plantJ fired by coal, oil and gas 

encompassing over 2,000 units in aU. The propam affocu existing fossiJ fueled utility generating 

units with an output capacity greater than 25 MW and all new utility unitJ. Urutl on Tampa 

Electric's system affected by Phue I~ Big Bend Unitt 1, 2 and 3. Big Bend Unit 4 wu designated 

as a substitution unit by Tampa Electric in Phase J S02 compliance. Phase n S02 complian<:4'1 affccu 

Big Bend, Gannon and PoUc coal un1tl u wdl u Hooken Point and future fossil fueled generating 

units. Phillips Station, Dinner Lake and e:xiJting combuldon turbines U"C not affected. 

I 
\ 
I 
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This document presents the results of a multi-<lepartmental evaluation of potential control options 

for Tampa Electric to comply with S02 emission regulations for Phase II of the CAAA. Tampa 

Electric previoualy conducted an extensive study for Phase I compliance with a follow-up study 

recommending intesration of Big Bend Unit 3 with the existing Big Bend Unit 4 Flue Gas 

Desulfurization (FGD) system and fuel blending at Big Bend Units 1 and 2. The Big Bend U•lit 3 

Integration was completed and systen• placed in service June 1995 which funher reJuced the mount 

ofS02 allowance purcbua and aiJo reduced Tampa EJcarn. 'a purchues of higher cost lower sulfur 

coal. For Phue D, Tampa Elec:tric incorporated results from the previous study and developed 

several compliance aJt.emativea. A ICteening proceu wu used on lelocted alternatives and detailed 

engi.ncering and economic analyJel were completed to determine the most practical and colt effective 

Phase n compliance plan. Construction of a Flue Gu Desulfurization System for Big Bend Units 1 

1 and 2 wu determined to be the most cost effective S02 compliance alternative for Tampa Electric' a 

system. Tb 'l<:Ument outlines the auumptionJ, analyaes and other corroborating data which 

support the selection of thia alternative. 

l.i 



1 INTRODUCJJON 

1.1 Tampa Elcetric'a Syatcm 

Tampa EJectric bas six generating plants, consisting of fossil steam units, combustior. tu ine 

peaking units, diesel unita and "" integrated gasification combined cycle (lGCC) unit. The,six 

generating plants include Bia Bend, Gannon, Hookers Point, Di.Mer Lalce, Phillips and Polk. Big 

Bend and Gannon consist of both steam-generating units and combustion turbine units. 

Coal-fired generation continues to be the most economical fuel alternative for satisfying Tampa 

EJectric' • energy requi.remenu. Tampa EJectric tw eleven coal-fired units. Ten of these units are 

fired with pulverized coal, wtille the Polk IGCC unit ia fired with synthetic gas produced from 

guified coal and other catbonaceoua fuels. This technology integrates state-of-the-art 

envirorwental proceaa for creating a clean fuel gas from a variety of fecdltocic with the efficiency 

benefits of combined cycle generation equipment. 

Gcneratins units at Hookers Point and Phillips are residual oil-fired unita. Dinner Lake is fuele.d by 

natural gas and oil, but is aurently on long-term reserve standby. 'the four combustion turbines at 

Big Bend .. "lei Gannon Stationa use diJtlllate oU u the primary fuel . Total net ~)'item generation in 

1997 wu 17,734 GWh produced by 98% coal and ~h oil-fired generation. 

·•· 



1.2 Ovmim of Bcplatoa Requirement• 

The Acid Rain Proaram created under Title IV of the Clean Air Act Amendments of 1990 (CAAA) 

seu u its primary goal the reduc:bon of annual S02 emissions by 1 0 million tons below 1980 levels, 

to be achieved over a two-phueperiod. The primary goal of the Program is to achieve a nationwide 

reduc:t.ion in S02 emissions, which involve~ allocating a fixed number of &Mual S02 emiuion 

allowances to utilitica. In order to emit SOl, one allowance i1 required for each ton of S02 emitted. 

Phase I of the CAAA bepn in l99S and affectJ moady coal-burning electric utility plants. Phase ll 

of the program begins January 1, 2000, and further restricts annual emiJsions from Phue I generating 

plants. The program affec:u existi."lg utility gcncratina unitl with an output capacity of greater t"•n 

2S MW and all future utility generating units. 

1.3 CompUagcc Stntm 

Tampa Electric began iu CAAA compliance plan in 1990 and aought input from aeveraJ arcu of the 

company. In 1994, the S02 Compliance Plan Evaluation - Phase I wu completed. This plan 

reviewed aeveral options to comply with the 6nt phue of the CAAA. AI. part of an on-gotng effort 

to reduce compllance coiU and meet compliance requirement~ in the molt coil effective manner, thia 

plan wu followed by an in:tepation IWdy which indicated that integrating Big Bend Unit 3 with the 

existing Big Bend Unit <4 Pluo Gu Delulfurir.a!ion (FOD) I)'Jtem in conjunc:t.ion with fuel blending 

and allowance purchuel wu the best option for compliance for Pbuo I of the CAAA Tampa 

Electric COldiraJed iu eftOru to develop appropriate compliance opdont for the CAAA Phue n S02 
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