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TAMPA ELECTRI C COMPANY 
DOClET NO. 980693·£! 
SUBM.I TTED POR P I LING 06/30/98 

BEPORB THE PUBLIC SERVI~L COMMISSI ON 

PJlBPARBD DIJlBCT Tl::STIMONY 

OP 

THOMAS L . HERNANDEZ 

Please st.at.e your name and your business address. 

My name is Thomas L. Hernandez . My business adctress is 702 

9 North Franklin Str eet, Tampa, Flo rida 33602. I am the Vice 

10 

11 

12 

13 Q . 

14 

15 

16 A. 

President -Regulatory Affaire for TECO Energy, Tampa 

Electric Company ' s parent. 

What. is your educational b .. ckground and business 

experience? 

I graduat.ed f rom Louisiana Stat.e University in August 1982 

17 with a Bachelor of Science degree in c;emical Engineering. 

18 My responsibilities at Tampa Electric have incl~ded 

1:9 engineering a nd management pos itions in Product ion , 

20 Generation Pl anning and Energy and Market Planning. I was 

21 named Director-Fuels and Environmental Services earlie r in 

22 1998, and I was named Vice President-Regulatory Affaire for 

23 TECO Energy in March of this year. 

25 I have part.icipated in the preJ:-aration of key st.udies 
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s uppo rting the company 's propot. -1 i n t his proceed i ng. 

Tampa Electric 's planning document t o comply with Phase I 

requirements nf the Clean Ai r Act Amendme nts o! 1990 

( "CAM" ) and associated cost- effectiveness stud ies .. ·~re 

prepared under my direct i on and bupe rvi sion while I was i n 

the position of Manager, Gene rati on Planning. The cost · 

effectiveness studies used to devel op a Phas e ll CMII 

compliance plan was prepared under my d i rection a nd 

supervision while I was in t he position o! Dir ector. Energy 

a nd Market Planning. 

Mr. Hernandez, have you p reviously testi f i ed before t h is 

Comnissi on? 

Yes. I testified before th i s COlmlission i n t he las t a nnua l 

pla nning hearing Docket No. 910004 - EU. I also provided a 

description o f Tampa Elect ric • s pla nn ' ng process at the 

PPSC Staff workshop on March 3 , 199'1 , I also submi tted 

testimony in Docket No . 930551- EI which wa s the nume r i c 

conse rvation goals proceeding for Tampa El ect r ic. Most 

recently I t estifi ed in Docket No. 960409 - EI regard i ng t he 

prudence of Polk Unit One . 

What i s the purpose of your testimony? 
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The purpose of ny testimony is to demonstrate t he 

reasonableness and prudence of Tampa Electric 's select ion 

of a flue gas desulfur izat ion ( "FGD" l system f or Big Bend 

Units 1 & 2 a s the company's primary means o f satisfying 

the Phase II r equirements of the CAAA. As discussed below , 

the FGD system is the most v i able and cost·ef(ec·tive 

complia.nce alternative for meeting c. he requirements of the 

CAAA . In addi t ion, I will expla ~n why the Company's 

proposed regulatory treatment for the FGD system should be 

approved and why the Commission should conc lude that tht 

reasonable and prudent proj ect costs incurred i n connection 

with the FGD Project qualify for cost recovery through the 

Env i ronmental Cost Recovery Clause ( "ECRC" l , pursuant to 

Section 366.8255, Florida Statutes (19971, over a ten year 

period , beginning when the system is placed i n service. 

Have you prepared an exhibit in support of your testimony? 

Yes I have. My Exhibit No. ______ (TLH · 1l consisting of four 

documents (Nos. 1· 41 was prepared under my d irection and 

supe rvision. It consist s ot detailed information relat ed 

t o Tampa Electric Company ' a CAM Phase 1 a nd Phase 11 

compliance plans and 1998 Ten Year Site Plan. The documents 

describe the methods and key planning assumptions used to 

develop the company's compliance plans and ten -year 

3 



1 expansion plan. 

2 

3 PGD Syatom Need 

4 Q. Prior to selecting a Phase II compliance option, what steps 

S did Tampa Electric take to defer the need !or additional 

6 SO: emission mitigation measures? 
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A. 

18 Q. 

19 

20 

21 A . 

22 

23 

2 4 

2S 

The company is dedicated t o the efficient use of energy and 

has maintained an aggressive conservation program that has 

reduced the total energy requirements of the system. The 

company continuously mon i tors the energy market a nd 

purchases capacity and energy when rel i abl e energy sources 

are available to economically displace system generation 

!rom our own resour ces. Both energy conserva t ion and 

purchased power ef fectively reduce so. emissions !rom the 

company's system. 

How d id the company prepare itself to meet Phase 11 

compliance requirements? 

For Phase II compliance, Tamp& Electric reviewed previous 

studies that supported the Phase 1 compliance plan. 

Sever al options studied in the Phase I evaluation were 

eliminated as Phase I I options because the Phase I study 

concluded that they were not viable or cost · effective. The 
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remaining options were screer.ed through quantitative and 

qualitative comparisons t or Phas, II. The results of these 

comparisons clearly showed that Big Bend 1 and 2 FGD system 

provided the greatest savings to 

cwmvlative pr es ent worth revenue 

the ratepayer on a 

requirementa (CPWRR) 

basis. The results of the screening analysis are described 

i n detail in Document No. 2. 

Did you perform any tests to verify the v1abil i ty of the 

Big Bend Units 1 and 2 FGD option? 

Yes. Mter a preliminary determination that the proposed 

Big Bend Units l and 2 FGO system was the most technical ly 

viable compliance option, Tampa Electric assessed the 

economic viability of this option. The capital cost 

estimates and fuel blending assumptions were evaluated to 

reflect Tampa Electric's most current data, and the FGD 

option was again compared to a fuel b: ending and so, 

allowance purchase base case scenario. This comparison 

showed that the FGD system will generate significant 

savings of $90 million on a CPWRR bas1s over a t wenty year 

period. I n addition, Tampa Electric performed 

sensitivities to verify the economic viability o f the FGD 

option. These sensitivities included: capital cost, so. 

allowance market viability, and a deferral analysis. 

5 
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For the capital cost sensitivity. the CPWRR savings were 

compared against the base case with 5\ and lOt increaseR in 

the capital estimate . In both cases, the FGD option showed 

significant CPWRR savings versus the base case. To examine 

the S01 allowa nce market viability , Tampa Electric 

6 e valuated th'! CPWRR of scenarios with varying allm.•ance 

7 purchase quantities. The FGD option was determined to have 

8 the l owest ten-year CPWRR. Tatnpa Electric therefore 

9 concluded that SO~ allowance purchases alone would not be 

10 the most cos t effect i ve alternative. A one year defetral 

11 analysis concluded that deferral would decrease the CPWRR 

12 savings to ·the ratepayer. In each of these sensitivity 

13 analyses, the proposed FGD option rema ined economically 

14 viable compared t o the base case. These are described in 

15 detail in Document No. 2. 

16 

1 7 o. 

18 

19 

20 A. 

21 

22 

2) 

24 

25 

How do the economics of the FGD option compa re to those of 

the other compliance options evaluated by Tampa Electric? 

Of the various compliance options evaluated by Tampa 

Electric, the FGD option provides significant ly greater 

CPWRR savings when compared to our base case scenario and 

nearly t wice the expected savings of the next most 

economical cption. The FGD option for Big Bend Units 1 and 

:z offers t h.e greatest ruel savings and will provide the 

6 
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.q Q. 
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7 A . 

8 

9 

10 

ll 

12 

13 

14 

15 

greatest benefits to retail customers compared to the o~her 

alternatives analyzed. 

Are there other benefits associated with the proposed FGD 

system for Big Bend Units 1 and 2? 

Yes. as discussed in Mr . Black's testimony, the proposed 

FGD system for Big Bend Units 1 and 2 has the added ben·efit 

of providing more operating flexibility and fue l diversity 

potential to Tampa Electric's system. The FGD options also 

minimizes any negative impact to system reliability 

compared to the blending opt ions since 

resulted in higher capacity derations 

maintenance outage hours. 

these opt ions 

and additional 

16 Jtey Plappin9 Aaatmptiooa 

17 Q. 

18 

19 

20 

21 A. 

22 

23 

24 

25 

How d id Tampa Electric develop and utllize the cogeneration 

and wholesale i nterchange forecasts which it relied upon in 

its selection of the CAAA Phase II compliance plan? 

The cogeneration and wholesale interchange forecasts for 

the cost·effectiveness studies contained in the Phase II 

compliance document were developed utilizing the same data 

and methodology contained in Tampa Electric Company ' s 1998 

Ten Year Sit.e Plan (TYSP) filed with the Colmlissioo on 

7 



1 April 1 of this year and attached as Document No . 4. Self· 

2 service cogeneration capacity and firm and as-available 

3 cogeneration purchase power reduce the system generat i~n 

4 requirements and results in lower SO. emissions. For 

5 e xample, in the year 2000, self-service cogeneration and 

6 cogeneration purchase power are projected to reduce system 

7 energy requir~nts by 2. 54 7 GWH _ This amount of energy is 

8 approximately equi valent to 290 MW of coal-fired capacity 

9 from Big Bend unit 1 or 2 operating for every hour of a 

10 

11 

12 

13 

14 

15 

16 o. 

17 

18 

19 

20 A. 

21 

22 

23 

2 4 

25 

single year. Although fii1ll and as-available wholesale 

energy saleo increaoe the system generation requirements, 

the combined net effect of these sales and the self-service 

cogeneration and cogeneration purchases results in a 

decrease in estimated SO; emissions. 

Ho~ did Tampa Electric develop and utilize the demand and 

en~rgy forecast it relied upon in selecting a CAAA Phase II 

compliance plan? 

The system demand and energy forecast utilized in the cost · 

e ffectiveness studies is the same forecast and methodology 

described in detail in section III of Tampa Electric 

Company's 1998 TYSP. The demand component of the forecast 

is used to project system supply side capacity requirements 

to ensure adequate and reliable electric power. This same 

8 
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20 A . 

21 

22 

23 

24 

25 

f i rm demand is used i n s ystem r eliability s t udies i n 

calculating projected reserve margins and is a key element 

in determining the need for adding new generating capacity 

to our system. The energy component of the forecast is 

used to proje ct system generat.ion and purchase power 

requirements. This same energy forecast is used i n 

calculating expected unserved energy (EUE) and loss·of · load 

probability (LOLP) !or the purpose of pr oject ing system 

reliabil i t y. While both components of the demand and 

energy forecast are important for planning and operations 

purposes , the energy forecast and the related economic 

utilization o f all the e nergy resources on Tampa Electric's 

system is a particularly important element o f the Phase II 

compliance plan. 

How did Tampa Electric develop and utilize the fuel price 

forecast it relied upon in select i ng a CAAA Phase 11 

compliance plan? 

The specific fuel price !orecast utilized in the cost · 

effectiveness studies are described in detai l by Mr. Black. 

The methodology used in the development of t he specific 

f ue l price forecasts is the same as described in section 

V o f Tampa Electric Company's 1998 TYSP. The fuel price 

forecast and availability and quality o f the fuels is a key 

9 



~ element of the cost-effectiveness s tudies be cause revenue 

2 requirement anal yses primarily focus on fi xed and operating 

3 costs to determine the most cost- effective compliance 

4 alterna tive . The projected fuel savings assoc iated with 

5 specific compliance alternatives are offset by the cap i t al 

6 and O&M costs. The combined n et effect of f i xed and 

7 variab le costs results in the cumulative diffe r e n tia l 

8 revenue requirements on a present worth basis. The FGD 

9 opt ion is the most cost -e f fective compliance alternative 

10 due to the significant fuel sav ings which more than offset 

11 t he capital costs of constructing a nd operating t he FGD 

12 system for b oth Big Bend Units 1 and 2. 

13 

1 4 

15 

16 

1 7 

o. 

18 A . 

1 9 

20 

21 

22 

23 

24 

25 

How did Tampa Electric develop and u t!lize t he demand side 

management (DSM) forecast it r elied upon in selecting a 

CAAA Phase I I compliance plan ? 

The DSM forecast utilized in the cost · ef!ecr iveness studies 

is the same f orecast and methodol ogy described in detail in 

section I II of Tampa Electric Company's 1998 TYSP. The 

d1spatchable DSM programs contained in the forecast 

e ffec t i vely reduce system load requi r ements a t times o f 

s ystem peak when economic supply s ide capacity is 

unavailable. These programs do not significantly reduce 

s ystem energy requirementu but do defer the need to 

10 
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8 
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10 

ll 

construct new generating capacity. The non -d ispatchable 

DSM progr ams contained in the forecast effectively reduce 

system load requirements for all hours which result in 

lowe r system energy requirements. For example, in the year 

2000, non-dispatchable DSM programs are projected to reduce 

system energy requirements by 415 GWH along with the 

associated S01 emissions. This amount o f energy is 

approximately equivalent to SO MW of coal - fired capacity 

from Big Bend Unit 1 or 2 operating for every hour of a 

single year . 

12 Regulatory TreAtment 

13 o. 
14 

15 

16 A. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

What regulatory treatment is Tampa Electric proposing for 

FGD related costs? 

As noted above, Tampa Electtic proposes to recover 

prudently incurred project r elated costd through the ECRC 

over a ten year period, beginning when the FGD system is 

first placed i n s e rvice. In the i nterim, project ccsts will 

be tracked and accumulated in AFUDC until the FGD goes into 

service. We are asking the Commiss ion to concur with Tampa 

Electric's selection of the FGO opt ion as the most cost · 

e!fect ive compliance alternat i ve and to confirm that all 

reasonable and prudent costs associated with this project 

will be recoverable through the BCRC cost recovery 

ll 
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Q. 

14 A. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

mechanism wi~h the capital cost:J of the project to be 

recovered over a 10 year period. However . we are not 

requesting approval of any related FGD system project c~sts 

for cost recovery at th is time. We recognize t hat t he 

company will be r equired to present detailed evidence t o 

support the actual and projec t ed costs associated with the 

FGO syst em at a peti cion in advance o f the pro] ect ion 

period when the system goes i nto service and before any 

project related cost i s recovered through the ECRC. 

How does Tampa Electric intend t o treat costs associated 

with t his project while it is under const ruct ion? 

Ta.mpa Electric wi ll t r ack its costs associaLed with the 

construction of the FGD system and accumulate them in AFUOC 

until the FGD system goes i nto service. This is consistent 

with the Commiss ion's Rule 25 · 6.0141 identifying projects 

eligible for A.FUOC accrual. The proposed FGD syscem will 

involve gross additions to pl a nt in e xcess of 0 . 5, of the 

sum of the cotal balanct in Ac count 101-Elect ric Plant in 

Service, and Accounc 106-Con.pleted Construction not 

Classified, at the cime the project commences. In 

addition, the project i s expected to be completed in e xcess 

o f one year after the commencement of construction. we 

request that in approving the project t he Commission 

12 
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22 
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24 

25 

o. 

A. 

Q. 

confirm that this project qualifies for AFUDC accrual under 

the above-re ferenced Commission rule. 

Why are the costs associat ed with the proposed construction 

and operation of a FGD system to sexve Big Bend Units 1 and 

2 appropri a tely recovered through the Environmental Coat 

Recovery Clause? 

Consistent with the guidelines whi ch this Commission 

established in Order No. PSC· 9 4 ·0044 ·FOF·EI. the FGD 

related coste; Al will be incurred after April 13 . 1993; Bl 

will be incurred on the basis of a legal requirement of the 

CAAA; and C) are not currently be~ng recovered through base 

rates or any other cos t recovery mechanism. 

The FGD system related costs proposed fo r environmental 

cost. recovery were not. among t.he compl iance act.ivities 

included in t.he basis for set.ting base r-"t.es in Tampa 

Elect. r ic 's last race case, Docket No. 920324 - F.I , in 1992. 

At. t.he t.ime of t.hat. rat.e case, t.he planned compliance 

act.ivities for Phase I of the CAAJ, consisted only of fuel 
blending wit.h low sulfur coals and all owance purchases. 

Why is the ten year cost recovery period proposed by Tampa 

Electric appropriate? 

13 



1 A. 

2 

3 

The determination of an appropriate recovery period 

necessarily involves the exercise of judgment . We believe 

the use of a ten year recovery period for the proposed FGD 

4 system is reasonable under the circumstances. Extending 

5 the recovery period beyond ten years, however. would 

6 disregard the goal of mit igating potent i al s t randed cost. 

7 The Commission has previously recognized that stranded cost 

8 mitigation efforts are in the interest of customers and has 

9 in the past sul)ported such effor ts through reasonable 

10 means. We submit that our proposal is consistent with this 

11 policy and the Commiss ion 's past practice. Lastly, it 

12 should be noted that over the ten year recovery period 

13 customers who bear these costs will realize a net benefit . 

1 4 The use of a ten year recovery period is also consistent 

15 with the composite life of the project equipment used for 

16 tax purposes. 

17 

18 o. 
19 

20 A. 

21 

22 

23 

24 

25 

Please summarize your testimony. 

My testimony supports Tampa Electric's selection or a stand 

alone FGD system serving Big Bend Units 1 and 2 as the 

company's most viable and cost-effect ive option for meeting 

the heightened S01 emission limitation& of Phase II of the 

CAM. I explain our company's need for approval by the 

Commission of this project as a reasonable compliance 

l4 



1 means , and a corresponding determination by the Commission 

2 t hat costs prudently incurred by Tampa Electric in 

3 impl ementing this project will and should be eligible for 

~ envir onmental cost recovery beginning in the cost recovery 

5 period when the project is p l a ced in s ervice. Finally, my 

6 testimony supports the use of a ten year r ecovery period 

7 for the proposed FGD system for Big Be.nd Units 1 and 2. 

8 

9 Q . 

10 

11 A. 

12 

13 

14 

15 

Does this conclude your t e s t imony? 

Yes it d oes. 

15 
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EXECUTfVE SUMMARY 

Tampa Elecu1c Company IS an investor-owned electric u11l11y wluch serves west central Flonda.. 

pnmarily Hillsborough Cowtty, as well as pomons of Polk. Pmellas. and Pasco Cowtlles 

Cu"ently. Tampa Electnc Company serves approximately 477.000 res1 den11al. commerc1al. 

mdustnal, and governmental Customers within lis serv1ce area Tampa Electnc Company's 

system has an 1nstalled net electnc generating cap1c1ty of 3,J29 MW and 22 generaung un1ts 

loc:ued at f1ve d1fferent sues B 1g Bend, Gannon, Hookers Pomt, Ph1lhps, and Dmner Lake: 

Stauons By July 1996, an Integrated gas1fiu1Jon combmed cycle (IGCC) Will be constructed 

and placed 1n serviCe in Polk County. 

1 he Ac1d Raon Program of emiss1ons reducllons Will evolve m two phases Phase I of the 

program begms on J:t.nuary I, 199S, and contmues through December 31. 1999 Durong Phase 

I. only a select gro up of utility generating WillS will be regul3ted Phase II of the program stans 

on January 1, 2000. and will regulate almost all of the new and cx1s11ng ut1l1ty uniiS Tampa 

Eleetnc has three units (Big Bend 1·3) whtch are constdcrtd to be Phase I unols The remamder 

of the Tampl Elcctroc system Wilts. Wllh the exception of Ph1l11ps. Dmner Lake. and the ex1s11ng 

combuSIIon turbmes wh1ch arc not regula.ted by Tille IV. are cons1dered to be Phase 11 un1ts 

Tampa Elect11c IS requtrcd to comply wah the ac1d ram proviSio ns of the Clean A11 Acl 

Amendments of 1990 (CAAA) In Phase l (199S·l999) . Tampa Electrac p lars to meet Phase J 

SO; em1ss1on comphance by fuel ble.ndmg lower sulfur coal wuh the exiSlmg Wes.t Kentucky 

coal on B1g Bend 1·3 Tampa Electroc may pamt~pale 1n 1hc all owance marl:e1 for the purpose 

of reducong overall sys1em costs Th1s Sllalegy allows Tampa Elecmc 1he Oex1b1hty to evaluau: 

lhe aJio..,·nnce marke1 and respond 10 chances '" the demand and energy forecasl, low sul fur fuel 

proce forecast and future regulauons Tampa Eleclnc has no reqUiremenl With regard to NO, 

em1ss1on requuements dunng Phase I 

The 1o1al cosl of compliance 1n Phase I 1s S91 million m 1992 presen t wonh dollars Th1s cosl 

IS 1he mcremcntal fuel. O&:M and capital revenue requuementS relau ve 10 the Tampa Elec111c 

syst em Without complyong With the new CAAA requi rements 
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Th1s document presents the results of a muln·department evaluat1on of potenulll control opt1ons 

to comply With the ac1d rarn provisions (T1tle IV) of the Clean A1r Act Amendments of 1990 

(CAAA) which occumd rn February 1992 Th1s. evaluauon determmed fuel blendrng to be the 

most cost effective strategy for Tampa Electric to comply WJth CAAA 1n Ph:ue 

Electnc contmucs to evaluate th1s dec1sion as well as Phase II compliance opt1ons 
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I. INTROD!JCfJON 

1.1. T•mpo F.lrctric's System 

Tampa Electnc as an anvestor-owned electnc utiluy Tampa Elecmc has f1ve steam· 

generaung plants and four combUStJon turb1ne peakang unots By Jul ~· 1996, an Integrated 

G:.soficatoon Combaned Cycle (IGCC) will be constructed a od placed an servoce an Polk 

County. Tampa Electnc's generanon mox as 98"1. coal and • % oo l/notural gas 
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1.2. Ovrrvirw of Rtrulatoa Rrguirrmrnts 

The stated pull'ose of Tule IV of the Clean A or Act Amendments of 1990 (CAAA) IS to 

ach1eve reducuons 1n annual em1ss1ons of sulfur d1oxade (SO;) of ten molloon tons from 

1980 emiss1on levels and also establish reductions 1n the ~<moss1ons of nitrogen oxodes 

(NOj The Acod Rain P rogram created under Tule TV to achoeve thos n~11onw1de 

reductoon 1n SO, em1ss1ons •nvolves allocating a fixed amount of annual allowlltlces wh1ch 

utilities Will need m order 10 emu 501 One allowance wtll be rcquucd for each ton of 

SO, emmed An elabo rate comrol system has been created under Tu le IV to assogn. 

track. and allow for the trading of allowances Allowances created by the program and 

ossued to uullues can be bought and sold on the open market Thos market approach as 

des1gned to add flexibollry and lower the overall cost of compliance With the program 

Tioe Acod Ram Program or emiSSIOns reductions Will evolve on two phases Phase I or 

the program begons on Jan uary I. 1995. lllld continues through December 3 1. 1999 

Durtng Phast I. only a select group of uhlny gcncra11ns 11m11s wtll be rcsub1ed Phase 

II of the program starts on January I. 2000. and wall regulate almost all of the new and 

ex1st1ng uullry unitS Tampa Electnc has three unots (Bog Bend 1·3) "'iloch are consodered 

to be Phase I UnitS The remamder of the Totmpa Electric system unitS. wuh tho excopuon 

of the Sebnng untls and the exostlng combustion turbancs whach are not regulated by 

Totlo IV. aro consoderod to be Phase II unns 

Ounng each of the fove years 1n Phase I. B1g Bend Un~ts I ·3 wall be rcquored to have one 

allowance for uch ton of SO, emoned Under the Tule IV Acad Raon Program. these 

throe umtS comboned Will receave 80.085 allo,.;ances annually Unless addotlonal 

allowances are obtaoned, the SO, emossaons from these three umts cannot exceed 80.085 

tons annually Thos represents a reduction of approxamatdy fifty porcent (50% ) from th e 

1992 emiSSion level W1thout the CAAA. SO, emiSSions from B1g Bend 1·3 would be 

173.057 tons on 1995 Thos would lead to a reducuon of 92,972 tons of SO, The amount 

of reducuon needed on Phase I as shown on Fogure 1-1 
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The Tule IV Acad Rain Program sets requorements for the NO, lomuauons on cenaon 

types of coal-fired unhry wuts. The uu loty unots 10 be res:ulaoed for NO, durong Phue I 

ue those with tangenually fired or dry wall-fired type boolers Ur.11s wuh cyclone and/or 

wei bonom boile11. such as Bog Bend Un11s 1-3, Will not be regulated for NO, emossoons 

on Pha.se L Under Title IV. tile EPA IS requored 10 establosh regulauons and NO, lomlls 

for these unus by January I . 1997 These hmuauons. however. "'111 not be on effect unul 

the begtnmng of Phase II Therefore. Tampa Elcconc has no requorcmenls 10 meet With 

regard 10 NO, compl iance dunng Phue I 

The Tulc IV Acid Ram Program requorcs the onsoallauon and ccnoficauon of CEMS 10 

monuor the cmossoons from each affected Phase I un11 Thos system must be able 10 

provo de quahry assured data for SO,. NO,. CO,. or 0 ,. and volumetroc now Ph:ue L unus 

must have the CEMS on stalled. cenofoed. and operaung not later thll.lt November I S. 1993 

Under Title IV. an Acod Ratn Program Phase I permu and Cornplonncc Plan os rcquorcd 

The applo calton for thos permll must ltave been submmed by the owner (or thcor 

Desognated Represenoauve) no later than february 15. 1993, and EPA ac1oon on the rermol 

llppltcauon was requored wothon sox months of the opplocauon date 
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Figure • - 1 

Tampa Electric Company 
Big Bend 1-3 Annual Sulfur Dioxide Emissions 
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1.3 Ovrrvirw ~r T amoa Elrcrric's lnrrerAtrd Approach 

Tampa Electric has closely followed aced rain legcslauc. for several years A group was 

fonned in 1990 specifically to study Tampa Electnc's compliance opuons Thcs group 

was named SPARC, Srrategic Plannmg for Aced Ram Compliance, and conscsted of 

employees from several areas throughout the company These areas mcluded Energy 

Resource Planning. Environmental Planmng. Fuels. Gener:~tcon Plannmg. Production and 

Rates and Regulatory Control. The expenise each depanment cc;mtnl;>uted en~blec;! T3mp1 

Electnc to detennine the most cost effectcve compliance plan for Phase I. 

The evaluauon process was based on a detacled quantitative and qualltauve analy ses of 

co mpliance costs and stnlte,gic conscderauons An cmnal screen eng analyses of numerous 

compliance methods was conducted to select the most technccally and economccally vcable 

altemauves. The vcable altemauves were combmed vmh conscderat&on of base capnal and. 

O&M costs for compliance and the to!OI company busmess plan to creale several 

comphance scenanos to ev·aluate 

1.4. Rrcommrndrd Compliancr Plan 

These scenarcos were ana.lyted based on system revenue requnemen ts and strategcc 

conscderauons The most cost effecuve and flexcblc complcar.ce scenano for Tampa 

Electrcc IS to lower the SO, emcsscon tate by blendmg lo w Sulfur coal wcth 1he excsung 

standard West Kentucky coaL The blend of Low Sulfur coal w11h standard West 

Kentucky coal can be adJUSted based on changes 111 load. fuel pnce. and/or the allowance 

market Thcs scenano allows Tampa Electric the flexcbchry to react to changes en both 

Phase I and Phase II Thcs document explams the analyses whcch was used to suppon the 

deccscon to fuel blend Low Sulfur coal Wlth the ex&sung s1andard West Kentucky coal 
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: . ASSUMPTIONS 

2.1 Svstrm Aul!mptions 

Several assumptions were used 1n developong Tampa Elec trt, 's Phase I compliance plan 

The Economrc Plannong and Forecastong Section of th< company's Ruource Plannrng 

Dtpanment provrded the demmd and energy prOJeCtions Thrs fo r<cast rncluded the most 

cost effective amount of 'onstrvauon and load manag<ment The Cogeneralron Stctron 

of the Resource Plannrng Department provrded proJections of net and purchase 

cogeneration The Bulk Po wer Section provrded a proJecuon of off-syste m sales The 

Generation Plannong Section developed the most cost effective Integ rated Resource Plan 

The Production Department p rovrded operating charactenstlcs for exrstlng generaung 

unrts. Capual costS and O&:M estrmates for drffe rent complrance opuons were provrded 

by the Production Oepanment 

Fuel priCt and futl chiraclemtrcs rnformatron for exrstr ng fuels and potr nual complrMce 

fuels was provrded by the F uels Department To obtarn the necessary emrssron r•ues (lb 

SO,JMBtu). the lower sulfu r coals wtre blended wrth standard West K<nt ucky coal Thrs 

analysrs used suppl<m<ntal fuel pnces for drspatch and producuon cosung It was assum<d 

that the drfference between supplemental and average fuel pnte rs a frxed cost that 

remaons constant for al l al.temauves as long as th < con tratl mrn rmu m volu mes remarn 

unchanged 

App<ndrx A summarrus the basrc syst<m assumpuons whrch were us<d rn thrs analysrs 

These tables onclude the demand and energy forecast, load management and conservauon 

forecas1. non -complrance supplemental fuel forecast. cxrstong gcncraung facoloues 

(capacrry, avarlabrliry and !heat rat<), c.ogcnerauon forecast and the bulk power fo recast 
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2.2 Economic 11nd Fin~~ncil!l Assumplions 

The economiC and financial assumptions used 10 d ''rmme the presenl wonh revenue 

requuements assoc1ated wnh each compliance ahemauve ate summanzed an Tables 2-1 

and 2·2 Table 2·1 shows cost of c~>.pila.l. cap11al structure . AFUDC raaes. lllX rales and 

d1scount rate Table 2-2 snows the economic C$talauon rat~ for plant conmucuon. fa11cd 

O&:M and vanable costs 

The assumed book life of • Flue Gas Des•.llfun:r.llllon (FGD) system IS 30 years &nd the 

tax lrfe is 20 years The assumed book life of the Flue Gas Cond1110n1ng (FGC) system 

as the lesser of the number of years unul a FGD IS anstalle,d on the unit or 30 ye:us The 

tax lrfe 1s equal to the lesser of the book lrfe o r 20 yeats 

Construction lead tame for the FGD as 3 years The construc11on spend1n1: curve as Y tar 

I 6%. Year 2 44 .1% an.d Year 3 55 3% Flue Gas Condouon.ns (FGC) systtm 

constructiOn ltad tom< os I year 
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Table 2- I 

TAMPA ELECTRI C COMP: NY 
PHASE I COMPLIANCE PLAN EVALUATION 

Econ o mic and Financ ia l Ass umptio ns 

I :-/,~ ;:d)~_· • · ~. ·• Cost of Capital . 
Debt 9.25 % 
Preferred 7.70 % 
Commoo 13 . .50% 

· -:""" '"'.l'' Capital StructU re -
Debt ~3.00 "'c 
Preferred ~.00 cc 
Common 55.00 <;t 

"" ,.·.c.· ;-.;;;:.~#': AFUDC Rate 

1993 - 2002 7 93 o/c 

" 
. -- Taxes 

Effective Tax Rate 3- 63 cc 
ITCTax Rate ooocc 

Discount Rate 

1993 - 2002 10.06 % 
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Table 2 - 2 
TAMPA ELECTR I C CO MPANY 

PHASE I COMPLIAN CE PLAN EVALUATI ON 
Economic Escalation Ass uat pti o ns 

~~~~. ;; ·~Picaut · . Fixed Va!J&ble. 
~~·~·.;.~~ Cousttllctlou '.o.&...M . .:;: ·~o & M .. -· 
~ .. ~~- ,,.. ,...>: ib."? Coa.t · y ~Cosf ·~· ~CJ!H :!-.. • r-c~ • • . "~ ... 

:'ft'; ~ea-r.:;"lll':- ~.-% . ...... ~ l% ... "!~- . - %!:.-

1993 .u 4.0 ~-0 

199~ -16 . -__ _, 
n 

1995 a od lkyood u ~ s ~ ~ 

EC'OE.SC WI( 1 (C.V.C · 001 ) lll'l"-'11 

NOTE: Plaot aod O&M r~1es mclude inO~uon and esc:~l~uon 
components.. 
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l.J Compliant~ Auumption1 

Several compliance assumptions were used to perform the analysas These assumptions 

were developed based on anput from SPARC, the mulu·dcpanmcnt group formed to 

evaluate compliance. 

The folloWing are the emassaon rates by fuel type for purposes of thas study 

Gannon Coal = I 80 lb SO; I MMBtu 

Hookers Po~nt Oil 

Bag Bend 4 

Polk IGCC 

Exasun&fFuture 112 Oil 

Exastrn&lf'uture Natural Gas 

Big Bend 1-3 Existing Fuel 

Bag Bend 1-3 With FGD Retrofat 

a I 04 lb SO, I MMBtu 

• 0 lS lb SO: I MMBtu 

• 0 16 lb SO, I MMDtu 

= 0 53 lb SO, I Ml\ffitu 

• 0 00 lb SO, I Ml\!Dtu 

• 4 66 lb SO, I MMDtu 

= 0 31 lb SO, I 1\11\!Btu 

2 Tampa Electnc's affected untts an Phase I arc Bag Bend 1-J In Phase II. 311 

exaSlmg and future units, With the excepuon of exasung combusuon turbanes. 

Phalhps Stataon, and Danner Lake Stauon, ,.,, JI bc affcctcd 

3 Fave percent of sulfur an coal wall be retaaned 111 the collected combusta on by· 

products (nyash, sl:ag, bottom ash) 

Total load ancludes prOJected retaalload, wholesale load. and off-system sales 

Off-system sales are pnced at ancremental fuel praces Capital and O&:M costs 

assocaatcd With fuel blcndang. retrofanang FGD. and CEMS are assumed to be 

recovered from both retai l and pat1aal requaremcn'tS Customers 



6 Fuel blending B1g Bend I·) to lower sulfur coals wuh less thM 2 8 (lb SO,t 

1\tMBtu) em1ssions will result on a 0 7% decrease ... ava1lab1llty In addatlon, a 

flue gas condiuonang system will be needed to mamlam demed electroslatlc 

prec1p11a1or collection effic1encu:s. 

7 Relrofining a FGD will result m a 8 1\·IW capamy desrada11on due to oncreased 

station servtce auxiliary load The f1rst and second FGD re1rof11 would be on B1g 

Bend ) and Big Bend I. respectively 

8 No carryong cost was asS<.oCI&Ied w:ith the bank1ns of allow1111Ces as an operating 

margon 

9 Subst11u1aon I Reduced Utilization wms were no1 used for compliance unless the 

affec1ed un11s c.omb1ned heat 1nput was lower 1han 1he 198 S-1987 baseline 
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3. METHODOLOGY 

3.1 A lt~mativ~ T~chnoloa Scruninc 

There arc numerous control alternatives available to obtaan the necessar)' sulfur d10K1dc: 

emiSSions reductions. The Electric Power Research lnsutute (EPRI). eqUipment vendors. 

fuel suppliers. architect/engineering firms and other utilines are available resources to 

comp1lc an extensive list of ahemarives. 1-iowever, mi!I'!Y of lh~;se technologies are no! 

proven on a commercial or utility scale. Additionally, duc to Tampa Electric's expenence 

operat10g coal-fired power plants and a FGD system, there IS a h1gh level of confidence 

10 alternauves that mcorporate either fuel blend10g to lo wer sulfur coal blends or FGO 

technology 

Several compliance alternatives were screened for appl.icat1on on the Tampa Electnc 

system Due to the system-Wide requirementS for CAAA compltance. an anempt to 

evaluate the full scope of tompliance possibilities based on these alternah\'eS o ffers a 

tremendous plann10g challenge. On the Tampa Electnc system several thousand potenua.l 

compliance scenanos could be generated In order to narrow the ranse of poss1btl111es a 

companson o f the capual 10tens1ve alternatives was per formed us10g EPRJ cost data 

Screen10g curves whiCh compared the leveltzed cost per SO, ton remo ved fo r each 

altemauve versus capacity factor were used to eltm10ate the h1 ghcr cost alternatives 

Those alternati ves wh1ch rema1ned were analyzed 10 more detatl ustng both a quantttallvoe 

and qualuauve approach 
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3.2 Ouantitatin Analysis 

Thts phase of the evaluation enables a dtrect quanutauve companson of compliance· 

related costs based on cumulauve present worth reven ue requtrements and proJected 

average retatl rates for each ahemallve on a total and nauve load basts The anolysts w:L!> 

performed for both total and nauve load for several reasons Tampa Electnc has 

htstorically been a seller of electricity and thts trend IS expected to conttnue Tampa~ 

Electnc·s re tatl Customers benefit from off-system sales lhrough more cffittcnt opcr~llOil! 

of our unus and the credit which nauve lond Customers rece1 ve from these sales 

Reducmg off-system sales incre:ucs recoverable fuel and purchase powN expense to 

nauve load Customers In addition. Tampa Electnc needs to know the amoun t of lower 

sulfur coal requtred to comply for both total and nauve load tn order to develop fuel 

purchastng strategu~s Compliance costs were developed on an mcremen1al revenue 

requirements basts relauve to the exisung Tampa Elecmc system pnor to the Clean A1 r 

Acr Amendments of 1990 The cumulauve present wonh revenue requ11emen1s rnclude 

symm fuel and purchase power expense and mc temen tal caprtal and O&M expense 

assoCiated "'"h the compliance ahemat1ves and construcuon of new generaung resources 

Several compliance altemauvcs exrst for Tampa ElectriC to comply "'1th the Clean Alf 

Act Amendments of 1990 (Figure l·l rs flow dragram of the Tampa Electnc Phase I 

compliance methodology) After screemng down the number of v1able aher1a11ves to a 

manageable hs1. the dtffercnr combmauons of the rema1nmg ahcrnauvcs were 1den ufied 

and a general hsl of scenanos to evaluate was created 
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PROMOD. a production costing computer model. was used to detenmne the furl 8:. 

purchase power expense associated with each of the sce.•anos PROMOD s1mulates an 

economic dispatch of the genenuing system based on u>cremental producuon costs 

l.ncorporated in the fuel and purchase power expense IS t'he umt operatmg charactensuc 

Impacts and system dispatch effects associated With the d1fferent compliance alternatives 

Smce dispatch effects can result 1n varymg m1x of generatmg resources to meet the 

system energy requirements, th1s proces.s 1s llerauve until :a scenano wh1ch meets both the 

system energy requ1remenu and CQmpli~ce reql!trementz can be dctcrmmcd 
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ACID RAIN COMPUANCE EVALUATION 
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Once the compliance scenanos were analyzed usang PROMOD. the capual revenue 

rcqu11ements and O&:M assoctated wtth the compliance alternatives were calculated 

Tnmpa Electnc used PROSCR.EEN to determane these coSts PROSCR.EEN anco rporates 

Tampa Elettnc's ftnancial and economic assumpttons Both PROMUD and PROSCREEN 

:~.re developed by Energy Management Assott ates based an Atlanta. r.~orgta 

Senstttvtttes were tncluded an the analysts to quantlf) the nsk assoct ated wtth each 

scen11.110 Two usumpuons which can impact Phase I compliance greatly are the fuel 

pnce forecast and the system energy requtrements Senst ttvttl es were evaluated based on 

a. htgh and low compliance fuel forecast To evaluate load uncenatnty, both total and 

nat1 ve load senSIIIvttleS were analyzed Total load 1ncludes both ftrm and non-ft rm load. 

"'-hereas native load ancl udes only f1rm load 

The ancremental capttal revenue requtrements and 0&:1\1 expenses were combtned wtth 

the fuel and purchase power e>epense to determtne the total cost of each scenano The 

d tfferentlal nomanal and cumulative present wonh of the total system revenue requ11e· 

ments was then used to compare each scenano 1n a g1ven ye:u or a spet1f1c pen od of 

yurs One tool used to evaluate the seenartos IS a nsk curve A nsl. curve IS a graph 

of the d1ffcrent1al cumubtlve pr~ent wonh of the system JCVcn ue tcquucmcnts of the 

s.cenanos agaanst a base scenano 
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3.3 Oualitativr Analv!is 

The qualitative analySIS anempts 10 Incorporate cons1derauons that ~re not read1ly 

quantified on a cost bas1s These consrderatoons Include regulatoryllegiSIGtlve ISSues. 

operauonal concern, compliance plan Oc><1b1hty and pubhc perspective A favorab1hty 

raung on a scale of one to seven was used to 1nd1cate a desrce of favorab1hty for e;..:~ 

ahcmauvc for a g1vcn cons1deration Th1s same relauve scorrn& IS appl1cd to the 

economic analySIS so that a composue relat1vc cost rndex: and rclauvc rrsk 1ndex can be 

used for selecting the rnos1 cost effccuve ahemauves 
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4. RESULTS 

4.1 SO . Altrmativr Srlrction 

The tnlttal phase of the evalulltion process was to determme the dtfferent alternatives 

3vallable to Tampa Electnc to comply with the CAAA. The folloWing •s a ltst of these 

41temattves, whtch was compiled usmg the Electric Power Research Institute (EPRI). 

equ tpment vendors. fuel suppliers. architect/engmeenng firms. and other uttltltes 

t\ ltemalt ves 

Fuel blend wtth lower sulfur coals 

Converston from coal to restdual oil 

Converston from coal to natural gas 

Coal/natural gas co-firms 

Coal Gasiftcalton 

Rcttre coal unit/Replace with NG Combmcd Cycle unit 

Reltre coal umt/Replace "''th NG Combustion Turbtne 

Rettre co al umt/Replace with IGCC unit 

f luidtzcd Bed Conversion (Rcpowcn ng) 

FGD (Wet Scrubber) 

FGD (Dry Scrubber-Bo tler lnJecuon) 

FGD (Dry Scrubber-Duct lnJeCiton) 

SpeC131 Svstem Alt ema11ves 

Envtronmental Dtspatch 

FGD Scrccntng 

There arc severn! EGO technologtes Tampa Elcctnc needed to screeu these techno logtes 

to determtne whtch FGD technology was the most feasible and economtcal The FGD 

opttons were screened ustng an EPRI software tool catted FGD Cos1 Thts compute r 

model forecasts the total mstalled cost for any of 26 FGD technologtes tak ing mto 

account s11c speet fic performance. operational. construction and eco nomte factors 
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FGD Cost mode,ls were run for the follo-.1ng 26 FGD technolosoes 

Ltmestone!Forced Oxidation Lurgt CFB 

Lamestone/Wallboard Gypsum SOXAL 

Lame Dual Alkah MGO 

Magnestum Enhanced Lame 

Ltmestor.ellnhibned OXIdation 

Lamestone/DBA 

Pure Aar/Mn.subasha 

CT-121 

Lame Spray Dryer 

Furnace Sorbent lnJrcnon 

Duct Sorbent lnJecuon 

Duct Spray Dryer 

Tampella LIFAC 

Ltmestone Dual Alkali 

Sauber& Holter 

NSP Bubbler 

Passamaquoddy 

ISPRA 

HYPAS 

Damp/ADA VACATE 

SO, Advanced Reuofn 

Wellman-Lord 

Economtz.er Sorbent InJect 

These models were performed ustng Btg Bend 3 as the relrofat stte Thos untl was 

tntuntvely the most cost effecttve sne for an FGD reuofn wtthtn the Tamp~ Elecmc 

generating system The Lamestone/Wallboard Gypsum model v.•as also ru.n on Btg Bend I 

:a.nd 2 In addtuon a reduced group of the above models for both wet and dry systems 

was run on Gannon 1-6 The results of the mode·hng tndteated that a Ltme­

stone/Wallboard Gypsum FGD system un Bag Bend 3 would provadc the lowest cost per 

aon of SO, reductaon of all of the FGD aecur.ologtes evaluated 

Once 11 was determtned lhat the Lamestone/Wallbuard Gypsum FGD system (Wet 

Scrubber) was the most cost effective FGD technology. all of the other alternatives needed 

to be analyzed Due to the magna tude of seeM II OS whtch <311 be developed based on the 

lost of alternatives, screenmg curves were used to reduce the alternatives to a manageable 

number These screenmg curves compared leveltzed Slton removed for each altemauve 

bllSed on a range of capacaty factors These curves screen for a stngle unot and not for the 

system 
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The first curve (f1gure 4-1) compares alternatives wh1ch onvolve reploc1ng the bo1ler or 

retrotinong a FGD These alternatives 1ncluded 

- FGD (Wet Scrubber) 

- Retire coal unn I Replace wtth IGCC unn 

- Flu1d1z.ed Bed Convers1on 

• Retire coal unn I Repl&ce wt!h Natural Gas Comboned Cycle 

· Reure coal unn I Replace wtth Natural Gas Combustion Turbone 

The FGD (Wet Scrubber) h as a SO, removal effic1ency of 95~~ Retlrong and rcplac1ng 

a coal unn wuh IGCC has a removal efficiency of 98~. but IS very capnal 1ntens1ve As 

shown 1n the curves. the 1mproved removal eff1c1ency ovor a FGD IS not worth the 

add1t1onal capnal onvestment The Flu1d1u:d Bed Convers1on has a 80~. removal 

eftic1ency and os more expens1ve than the FGD Rennng and replac1ng a coal un1t wtlh 

a natural gas comboned cycle or a natural gas combustion hHb1ne elomonates sulfur d1ox1dc: 

enuss1on. however, the fue l proce assocoated wnh natural gas IS unccna1n and the cap11al 

15 htgh Conventng to coal gas tnvolves addtn~; a gas1f1cnhon plant Removal eff1c1cncy 

1S h1gh 1111d so IS the capnal The screemng curves show that out of these options. the 

L1mes1one1Wallboard Gypsum FGD system IS the least cost based on lcveh;,;ed S/ton 

removed 
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The second screenmg curve (F1gure 4-2 ) compared the follo..,1ng fuel blend1nc and fud 

swnchmg ahemauves 

- Fuel blend tO Low Sulfur coal 

- Fuel blend to Raton 

- Fuel blend to ln<lones1an 

- Convers1on from coal to res1dual 011 

- Converston from coal to natural gas 

The amount of sulfur removal IS dependllllt upon the amount o f sulfur 1n the fuel The 

curve showed that the fuel blendmg ahemauves to lower sulfur coal have the lowest 

levehz.ed SO, removal cost (Siton) All of the fuel blend1ns to lower sul fur coal 

ahemauves were retamed Due to the unccnamty of the n atural gas fu<l forecast and the 

low c.apnal mvestmcnt, the conversion to natural gas was kept for the dct.::!:d an•lys1s 

along ...,th co-finng coal Wlth natural gas 
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Based on the ahernatlves whtch rematned after the screenmg malys•s. T3mpa Electri c 

combtned several alternatives to evaluate the most cost e11 ec t1ve Phase I compltance plan 

Table 4-3 is list of compli&nce sce,narios eval uated by T am:-• Electn c The an al ysts was 

performed over a twenty f•ve year study penod to mcorp'lrate the tmpact,s of Phase lJ 

However. the matn empha.sts ts on Phase I comph;u~ce <.ue to the uncrnamtles tn the 

allowance market, Phase n f~el pnces, developmg I< chnologtes. and developtng 

legtslauon To evaluate all options on an equal basts, the emtss•on bank at the end of 

Ph3Se I for all opuons was kep t relativel y the same l.tHeQ below ts a bnef dcscnpuon 

of the compltance alternati ves evaluated 

~ . I.A . Furl Blr ndinc 

Fuel blrndtng Btg Bend 1-3 extstlng furl wtth a lower sulfur C031 tS one 

alternauve for complytng m Phase I Fuel blendtng may requtre some modtftca­

ltons to the unit to m atntam desarable boller operatmg chJractensucs Sever3.1 fud 

sources. each wuh -different fuel p11ces and charactensucs assoc•ntcd ""h them, 

were analy:o.ed Eaeli fuel source could po tentta11y ha' e a dtffrrent tmpact on 

system dtspatch Therefore the blend o f low sul fur coal a ·td West Kentucky coals 

"'II vary However. the actual blend rauos "'111 depend on unit c3pabtltttes :utd 

system demand and energy requtrements Fuel b lend•ns wtth lo"er sulfur coal 

offer fuel flextbtltry and lower capttal onvestmont compat<J to o ther ahemanves. 

The coals selected in Phase I compiHIIICe are c><pec ted 1) be cornpnuble "' th 

s eneraung units and extSttng coal handltng and tt31lSponat .on sys.cms 
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TABLE 4-l 

NOTE Tlus table 1s 10 another file TABLE -1-l DOC 
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.C .!.B, fl ur Gas puulfuriution Rrtrofit 

The most cost effecttvr FGD technology chos.n to evaluate 3gaonst other o puons 

os lhe limestone forced oxidation gypsum producong system Tampa Electnc 

onvesttgated Phase I FGD retrofu altemattves oncludong lhree FGD on 1995, two 

FGD (one on 1995 and one on 1997). one FGD on 1995 and one FGD on !997 

The three FGD scen&Jio was ehm.onated due to hogh capllnl costs. extreme O\'er 

comphance and sue preparation problems lnstallong one FGD on 1995 or 1997 

sttll requores add11oonal fuel blendong in Pnasc I Buoldmg more than one FGD os 

the only way to ehmonate the need for more removal on Bog Bend I and 2 on 

Phase I The FGD os assumed to be 98~< avaolable and to ha,•e a 95V. SO, 

removal effictency 

If Tampa Electnc chose to buold an FGD proor 10 1997, there was a poss1bolory 

lhat bonus and extensoon allowances would have been a'•aoiJble on 1995·1996 and 

1997-1999. respeclovely It was undecoded ~ 10 how these bonus and extcnsoon 

allow3llces II.'OUid be distrobuted T ampa Elect roc JOoned a groupo( uttloues called 

the Allowance Poolong Group. v.iuch was onoerested on obtaontn& bonus and 

extensoon allowances The ont ent of the group was to pool liS reso urces and 

dos11obute the allowances evenl y amongst the member uulttoes Uncenaonr) Sllll 

remaoned at the ume Tampa Electrtc needed to male a decosoon on a Phase I FGD 

re11ofit Therefore. 11 was decoded to ehmon~.e the bonus and extensoon allowances 

from the base economoc analysts The bonus and extenso• on allowances were 

uuted as a sensuovny 

4.1.C. Allo•unc• M•rkrl 

At the lime of thos analysos. the expected market value of an allowance was ovro 

S400fton Thos value was above Tampa Electroc's oncremcntal cost of removal 

Therefore Tampa Electnc decoded not to panocopate on the allowance market and 

thus to self comply As lhe pnce of allow111ces continue to declone. Tampa 

Electroc may use allowance putchases to funher lower the cost of comphance 
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4 .1.0. Npturftl G11s Conversion 

Fue.l switchi ng an e:xtsllng coal unn to natural gas requ~rcs rclattvcly lower capnal 

investment and mm.tmal tmpactto bot' • opcraung charactcnsucs when comp;ucd 

to rctrofming a FGD system. However. the future pncc and dcltverability o r 

natural gas m sufficient volume to fully dtspatch one o r more of the Btg Bend 

Uni ts 1·3 \"liS of great concern 

In lieu of selecting any spcctfic natural gas forecast, a br~~k -~,·en M~!ym wu 

used to calculate what the delivered pnce of natural gas " ·ould have to be to result 

in the annual revenue requ~rements cqutvalcnt to a Phase I FGD retrofn for Btg 

Bend 3 These rev-enue requirements mcludc total syst~m capnal. O&M and fuel 

expense The break-even n atural gas pnce was compared to several external gas 

forecasts at the time. The resuhmg break·e,·en pncc of natu rnlsas was stgntfocant · 

ly lower than the other gas forecasts and rcmams lower than exos11ng gas forecii.Sts 

Thos analysts mdtcated that the tot al convcrsoo n of Bo g Bend 1·3 fron coal to 

natural gllS WllS nO'I an eeonomtcally vtable aheman ve 

4.1.[. Cooi!Noturol G11s Co-firi n g 

An ahcma11vc to fuel swn ch1ng an extsung coal unn to natural gas 1S co- finn~;. 

m whtch gas and coal are burned Simult aneously ' '" the same booler However. th e 

two fuels arc not physocally moxed and wo uld requ~rc assoc1ated burners and 

auxihary equ1pment to usc natural gas Si multaneously wnh pulvenzed coal Co· 

f~rons w1ll reduce sulfu r d10x1de emi SSIOns and may also omprovc booler opernung 

characte nsllcs by mtngaung s laggms and foulms problems. stabth zmg burner 

flames and reducmg unborn carbon Co·ftnng wnh natural gas would allow for 

the usc of htghcr sulfur coal blends and thus less low sulfur coal Ho wever the 

future pnce and delivcrabrhry of nawral yas rs srrll an ossuc The dctcrmrnallo" 

of a break-even price of natural gas was based on the same methodology descrobed 

in the Natural Gas Convcrsron Sec11o n Whrle r.he comboned usc of lower cos t 

hrghcr sulfur coal and natural gas mcrcii.Sed the break-even prrcc calculated 

prcvoously. the resuhong natural gas proce was still lower than other vtable natural 
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gas pnce forecasts n us analys1s 1nd1Caled that co·fmng coal and narural gu was 

not an econom1c&lly v11ble &ltemauve 

4.! .f 1 Envjronmen!el Pisp•!sh 

The prospect of d1spatchmg gcneraung units on an envuonmental emiSSIOns bli.SIS 

has resulted 1n a Wide range .,f op1n1ons Wlthm the 1ndustry Many have 

suggested thai envuonmental d1spatch IS 1mpraC11cal To 1mplemen1 an envuon· 

mental d1sparch, a ullhty would have to v1olnre bas1c system and power opernung 

procedures Some have mterpreted envuonmenral d1sparch ro entad Oj~eratlng a 

power system to mimm1ze total em1sS1ons or to replace actual sysrem operaung 

COStS vo11h some vaguely defmed mdii·ObjeCIIVe func11on renecllng env1ronmenr!lJ 

externalities resulting m Slgmficandy h1gher overall costs 

Others have suggested that envuonmen tal d1sparch IS ne11her 1nfea.s1ble nor 

complex m rhal 11 only requues mcorporallng em1ss1on cosrs as a fuel cos1 adder 

before dec1dmg on operational srrares1es AI 1h1s pomr . rhc mdusrry has no clear 

con~ensus on the defimnon of an cnvuonmental d1spatch 

A d1spatch of the Tampa Electm system to m1mm11.e total emi SSIOns would 

requue off-loadmg generation from B11: Bend 1·3 and mcrcas1nc generation 4i 

Gannon. Hookers Poml, Crs and or power purchases from Hardee Power Stauon 

The CAAA al lows. to a cenam exrcn1. a sh1f1 1n bum 10 other unaffec1ed un11s on 

Ph:l.Se I If the sh1ft m bum exceed> a specofoed cnlelll. other uno IS could become 

affected. funher reslllctmg Tampa Electroc's Phase 1 comploance requuemen1s 

Regardless of other units becomong afrecled m Phase I. a m•JOr shofr m bum 

would be cost prohobllove Th1s approach does not provodc a voable or coSl 

effecuve Phase I compliance methodology for Tampa Elecuoc 

On the other hand. Tampa Electnc may consoder a form of cnvuonmental 

dospatch It m1ght be 1mpleme.nted through cost-effective schedulonc; of rhe power 

sys·tem.renecllng all supply·sode constramts. transm1ssoon constramrs. demand-sode 
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requuements, wholeule requ,ements. and market conditiOns (1nclud1ng 

environmental 1ssues such as emiSSIOn reducuon targets and em1ss1on allo wance 

markets) An effecuve environmental d ispatch mt~st exphcotly respect all 01her 

system operating consuaonts It also adds complexity to all 'uture operaung 

deCISIOnS 

4,1 SO. Comn!innrr Com 

Th1s secuon presents the resuhs of the economtc analys•s of the selected compliance 

scenanos The cumulative present wonh revenue requorements (CPWRR) are provtded 

on 1992S and are d1fferenuals relauve to a scenano Without the Clean Aor Act Amend­

ments of 1990 CPWRR are prov1ded for all senSIIIVIIIes Rate 1mpacts 1n 1995 and 

1999 are also provrded for native and total load only These rates arc differentials relative 

to a scenano Without the Act 

Tampa ElectriC analyzed the economtcs from two perspecuves The f1rs1 IS the relatrve 

cost of the scenaroos at the end of Phase I Tlus approach IS approp11ate s1nce Tampa 

Electnc IS focusong on Phase I comphance only and s1nce there are many uncena1nt1es 

that st11l rcmam unanswered for Phase II However, 1n o rder to capture end effects, a 

twenty f1ve year relauve cost companson was also anal yz.ed Both of these perspectives 

were used tn th e deCISIOn matnx 

On a tOtal load ba.s1s. at the end of Phase I , Scenarto I and ~ are the le:ut cost options 

:u sho"n 1n Table 4-" Seenano 6 wh1ch has a 1997 FGO retrofit IS thud 1n relauve cost 

The rate ornpact and revenu~ requoremen ts follow s1m1lar trends Over the twenty five 

year study pcnod, the top four least cost scenanos (Scenano 1,2,5 nnd 6) are only 

d1ffe rent l:y less than 0.6~. Even though the FGD case on 1995 tS the least cost option, 

econom1cally. these scenanos are nearly equ1valent The nsk curve (F1gure 4-5) shows 

how the scenanos compare over ume All scenanos were compared aga1nst the 1995 

FGD retrofn scenaroo The fuel blend1ng scenano remams least cost unul 2018 
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Table 4 - 4 

Tamp a Electric Company 
Phase I Compliance Plan Evaluation 

Total Load 

Phase I Phase I Phase I 
Phase I , Emission Inc CPWRR. Rate Impact (%) 

~i01 Descrip tion Bank (92 $000) t995 1999 

1 Fuel Blend BB1-3to low Sulfur Coal 12.802 91.132 227 2 71 
(Avg Fuel Blend = 2.08 lb S02 1 Mmbtu) 

2 Fuel Blend BB1-3to Utah Coal 14.681 103.649 255 307 
' (Avg Fuel Blend = 2.081b S021 Mmbtu) l 

I 
3 Fuel Blend BB1-3to Raton Bas1n Coal 16,750 118 400 292 3 47 

(Avg Fuel Blend = 2.08 lb 502 I Mmbtu) 

4 Fuel Blend BB 1 -3 to GaUiff Coal 14,645 179 991 460 5.06 
(Avg Fuel Blend = 2.20 lb S02 J Mmbiu) 

5 BB 3 FGD 1n 1995; 12.426 11 s.n3 :'60 3 15 
BB 1- 2 Fuel Blend to low Sulfur Coal 
(Avg Fuel Blend = 2.921b S02 1 Mmbtu) 

6 BB 3 FGO 1n 1997; 15.981 110.642 2.32 3.35 
BB 1 - 2 Fuel Blend to l ow Sl~l\.r Coal 
(Avg Fuel Blend = 2.20 lb 502 1 Mmbtu 
95-96 and 2.80 lb S02 / Mmbtu 97-99)1 

I 

71 BB 3 FGD in 1995; BB 1 FGD 1n 1997, 30.043 , 139,629 2.70 3.83 
98 1 - 2 Fuel Blend t.o Low Sull\.r Coal 
(Avg Fuel Blend = 3.00 lb S02 I Mmbtu 
95-96 and 4.66 lb 5021 Mmbtu 97 -99) 

Phase I 
Relative 

Co 51 

2 

5 

7 

4 

3 

6 

TOTAL W't( \ ( ,.HI DOCJ IQIItiU 
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On a nauve load bas1s m Phase I. the relat1ve order IS nearly 1denucal to total load except 
Scenmo 6 and 2 swuched r elative rankmg as shown m Table 4-6 S1m1lar to total load. 

the top four least cost scenarios. Scenano 1.2.5 and 6, m•• d1fferen t by only 3% The nsk 

curve (Figure 4· 7) shows Scenmo S as the least cost opt1on after 20 1-1 It should be 
noted thac even though the incremental cost of compliance IS less for native load, the 
CPWRR IS less for total load. The mcremental cost of compliance IS h1gher for to tal load 

due to the ft.ct that off-system sales volume and credit are reduced due to a.n 1ncrease 1n 

the dispatch pnce 

4.J SO. Continctncy Analysis 

These sensitivity cases prov1de additional analys1s of the lotal load cases In Table 4-8. 

compliance (lower sulfur) coal pnces are adJUSted to represent potential coal market pnce 
1ncreases and decreases The nsk curves for the h1gh compliance coal pnces (f1gure 4-9) 

and the lower compluance coal pnces (F1gure 4-IO) are 1ncluded 

As shovm m F1gures 4 -9 nnd 4-1 0, lower compliance coal rr~ces favor fuel b lend1ng. 
wh1le h1gher compliance coal pnces favor FGD retrofits (2 1n Phue II} The lower pnce 
senSitiVIty makes ScenariO I the least cost scena11o If the h1gher pnce sens1t1vaty were 

to occur, 1nstallauon of the 1997 FGD IS a better cconom1c choiCe In the deCISIOn mat11x 
both sensitiVIties were g1ven equal we1ghtmg 
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Table 4 - 6 

Tampa Electric Company 
Phase I Compliance Plan Evaluation 

Native Load 

Phase I Phase I Phase I 
Phase I Emission Rate Impact (%) Relative 

cenario1 Descri tfon Bank 1995 1999 Cost 

1 Fuel Blend BB1-3 to low Sulfu Coal 19.676 8.2 755 2.22 2.29 
(Avg Fuel Blend • 2.20 lb S02/ Mmbtu) 

2 Fuel Blend BB1-3 to Utah Coal 20.052 t00.909 2.69 277 3 
(Avg Fuel Blend ., 2.20 lb S02 / Mmbtu), 

3 Fuel Blend BB 1-3 to Raton Bas1n Coal 20,162 107 80S 288 293 5 
(Avg Fuel Blend ., 2.20 lb 502 / IV.mbtu) 

4 Fuel Blend BB1-3 to Gatlitf Coal 23.115 165809 420 4 58 7 
(Avg Fuel Blend a 2.30 lb S02 / Mmbtu) 

5 BB 3 FGD on 1995, 11,452 105.339 2 17 264 4 
BB 1-2 Fuel Blend to Low Sulfur Coal 
(Avg Fuel Blend .. 3 20 lb 502 I Mmbtu) 

6 BB 3 FGD 1n 1997, 14,277 t00,029 2.28 2.86 2 
BB 1 - 2 Fuel Blend to Low Sulfur Coal 
(Avg Fuel Blend • 2.20 lb 502 / Mmbtu 
95-96 and 3.20 lb 502 / Mmbtu 97 -99) 

I 

7 BB 3 FGD in 1995, BB 1 FGD in 1997; 51.522 136,400 2.55 377 6 
BB 1-2 Fuel Blend to Low Sulfur Coal 
(Avg Fuel Blend • 3.20 lb 502 / Mmbtu 
95-96 and 4.661b 502 / Mmbtu 97-99) 

'4Afl'l( WI" l '"' 00C. tOII IIIl 
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Table 4 - 8 

Tampa Electric Company 
Phase I Compliance Plan Evaluation 

Total Load - Fuel Price SenPit ivity 

I High Price Forecast 
Phase I 

1 
Phase I 

Phase I I Emission Inc CPWRR Relative 
icenario. Description Bank I (92 $000) Cost 

1 Fuel Blend 881-3 to Low 5uii1S Coal 12.802 140.454 3 
(Avg Fuel Blend = 2.08 lb 502 1 Mmbtu) ' 

I 

2 Fuel Blend 881-3 to Utah Coal I 14,681 122.513 
(Avg Fuel Blend = 2.08 lb 5021 Mmbtu)l 

3 Fuel Blend BB1 -3 to Raton Basin Coal 16,750 147 072 5 
(Avg Fuel Blend = 2.08 lb 502 1 Mmbtu) • 

4 Fuel Blend 881-3 to Gatlift Coal 14.645 225.003 7 
(Avg Fuel Blend = 2.20 lb 502 I Mmbtu) 

5 BB 3 FGD rn 1995; 12.426 139,120 2 
89 1-2 Fuel Blend to Low Sulfur Coal 
(Avg Fuel Blend = 2.92 1b S02 1 Mmbtu) 

6 BB 3 FGD rn 1997; 15.981 140.561 4 
BB 1 - 2 Fuel Blend to Low Sulfur Coal ' 
(Avg Ft,Jet 61end = 2.20 tb S02 1 Mmbtu I 
95-96 and 2.80 lb S02 1 Mmbtu 97-99) 

7 , BB 3 FGD in 1995; 88 1 FGO in 1997; 30,043 145.638 6 
88 1- 2 Fuel Blend to Low Sulfur Coal I 

(Avg Fuel Blend = 3.00 lb 502 1 Mmbtu t 
95-96 and 4.66 1b 502 1 Mmbtu 97-99)1 

40 

PAGE .YP. ('!; K) I 

Low Price Fc:~ast 
Phase I 

Inc CPWRR Relative' 
(92 $000) Cost 

76.222 

97.668 2 

109.218 4 

165.707 7 

110.017 5 

101 .491 3 

137,716 6 
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When bonus and extenston allowances wcr< tncluded tn the analysts as a scnsuovuy, the 

cost of the scenanos With an FGD pnor to 1998 decreased by S8.5-S24 molloon over the 

25-year study Tampa Electnc assumed on the analysos; that the bonus :~~~d extcnsoon 

ollow:~~~ces would be ontemal ized and would be used for compliance as they are receo ved 

Scenano 6 provodes the least cost Phase I FGD ahcmauvc throughout most of Phase II 

but in Phase I, Scenano I is still the least cost sccnaroo (Table 4-11) Based on the 

anolysos, usc of FGD on Ph.asc I on order to capture bonus and extenso on allowances docs 

not pay off unul 2005 (Figure 4-12) The unccnamty of receovong these allowances and 

the pay off docs not seem to be a prudent dccoston Thos scnSIII\'IIY wllS oncluded on the 

dccosoon matnx but With a low wcoght factor 
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Table 4 - 11 

Tampa Electric Company 
Phase I Compliance Plan t:valuation 

Total Load - Bonus Allowance Sensitivity 

Phase I Phase 1 
Phase I Emission Inc CPWRR 

Scenario Description Bank (92 $000) 

1 Fuel Blend BB 1 - 3 to Low Sulfur Coat 12.802 91 .132 
(Avg Fuel Blend = 2.08 lb S02 1 Mmbtu) 

2 1 Fuel Blend BB 1 - 3 to Utah Coal 14.681 103,649 
I (Avg Fuel Blend = 2.08 lb 502 1 Mmbtu) 

3 Fuel Blend 881-3 to Rato.n Basin Coal 16,750 116 400 
(Avg Fuel Blend = 2.08 lb S02 I Mmbtu) 

4 Fuel Blend BB1 - 3 to Gatliff Coal 14.645 t 79.99t 
(Avg Fuel Blend = 2.20 tb S02 I Mmbtu) 

5 BB 3 FGD 1n 1995; 22.717 106.274 
BB 1 -2 Fuel Blend to Low Sulfur Coat 

(Avg Fuel Blend = 3.25 lb S02 1 Mmbtu) 

6 BB 3 FGD in 1997: i 8.032 99,823 . 
BB 1-2 Fuel Blend to Low Sulfur Coal 

(Avg Fuel Blend = 2.95 lb 502 / Mmbtu 
95- 96 and 2.80 lb 502 / Mmbtu 97- 99) 

7 1 BB 3 FGD in 1995; BB 1 FGD in 1997, 61.473 t 24.964 
I BB 1 -2 Fuel Swrtch to Low Sulfur Coal 

(Avg Fuel Blend z 4.66 lb 502 1 Mmbtu 
95-96 and 4.661b 502 / Mmbtu 97-99) 

Phase 1 
Relative 

Cost 

3 

5 

7 

4 

2 

6 

TOT ~.~.~~A WKI (PHI 00<:1 101111191 
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4 .4 NO. ComoliAncr Altsmativrs 

NO, regulation hilS not bee n finahz.ed for unots ..,,th cyclone and/o r wet bonom boolers. 

such as Bog Bend Untts 1-3 EPA os requued to esta011sh resulauons and 11:0, hmtts for 

these umts by January I. 1997 Therefore. Tampa Eleclrlc ...,11 not ha-·e to meer Phase 

I NO, requirements However. Tampa Electric os presenrl y e valuaunc NO, reducllor~ 

technologies 

The NO, reduc11on technologoes wluch are presently appro.achong commercoal voabohl)• for 

the Cyclone and Wet Bonom boolers on the Tampa Electroc generatong system are as 

follows 

Selective CatalytiC Reducuon 

Non-SeJectove Catalytic Reduction 

Rebum 

None of these technologoes are p resently consodered commercoally proven on hogh sulfur 

colll frred unus Testing o f all of these lechnologoes os underway at varoous uulotles across 

the coun rry borh ondependently and on conJuncuon wtth EPRJ sponsored rese:uch 

Wuh respecr to Bog Bend 4. a CE tMgentlal fired boolcr. the CEM dara for that unu 

ondocates that 11 has averaged an emossoo ns rate for NO, of approxomatclr 

0 4 59 lb/MMBtu Thos rs very close ro the emossoons rare presenrly >el on rhe CAAA of 

0 45 lb~fMBru and may be achoevable through combustion runong Combustion tunong 

os a process by w!uch cen aon operating varoables. namely "xcess aor quanllt). burner 1111 

ansles. overfore ao r pon patch Md all angles. coal foneness. "tc are adjuSted m an effo rt 

to modofy th~ amount of NO, formed durong combusroon Tampa Electri c os presently 

conducung ots own study to determone the fea.sobohry of meerong rhos emossoon rare rhrough 

c~mbus11on runong rather than rhe onsrallauon of lo'"' KO. burners 
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4.5. Comnlianct Alremative Con1idtr11tions 

4 .5.A. Rrculntorx.ILtcislativr Climatt 

AIJo,..-ance T r11dmg S,egulauons 

The basrs of the Acrd IUJn Program rs the allowance tradmg system At the ume 

of thrs study there was a J!teat deal of uncenamty rn the allowance uadrng marker 

Major rssucs mcluded I) final iung the EPA regulatrons that rm plcmenr the 

program. 2) finahung the FERC accoun rmg s tandards. 3) obrammg a ruhns from 

IRS on whether or :not recerpt of all owances from EPA rs 3 tax3b!c C\•cnt. and 4\ 

how each commrssron will provrdc for cost recovery for comph3.11cc c~pcndnurcs 

M3.11y of these rssucs still remam oursrandrng 

It was e~pected that the price of allowances woul d bern excess of S4001ton whrch 

rs greater than T:ampa Electnc's rntemahzed Phase I cost of compliance 
Allowance pnces have conunued to drop but 11 rs unknown rf rhrs trend wrll 

conunue through Phase I The first EPA aucuon occurred rn March 1993 The 

overage pnce of allowances m Phase I w3s S I 56/ron There rs sull some acuvrry 

rn the allowance mnrket but new rssucs conunue ro rmpedc m11rker !ICUvnres The 

raremakmg treatment of SO, allowances needs to be resolved AllowMce rransfers 

can nor be completed until the EPA Allowance Trackmg S)•srcm rs ope ruuonal 

Tamp a ElectriC Will contmue 10 evalu01e the allo .... ance m3rkcr :11\d wrll possrbly 

usc the purchase of allowances to mrnrmrze the use of lower sulfur coals and 

reduce overall compliance costs Therefore. Tampa Electnc wrll rmplemcnt a 

compliance plan whrch offers the greatest nexrbr hry to demonstrate comphan:., 

with tntem al resources and be respon sive to th e allowance m11rket rf the econom rcs 

are favorable Due to the reducuons requued for bo th exrsung and future growth 

m energy requ11ements. Tampa Electrrc rs nor expected 10 have 111 excess of 

allowances for sale 
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PAQE St.B. ~ I Q I 
CoSl Recovery 

It was expected tha1the cost recovery mech1111osm for fuel blendong would be more 

nexoble and dynamic than for the cost recovery .assocoated With a FGD system 

Whole 11 cannot be considered to be automauc, fuel MSt can be recovered through 

the fuel adjuStment clause. Currently. an envtronmental cost recovery c13usc 

docket os beong doscussed by the FPSC A draft rule was prepared by Staff Thts 

docket will answer quesuons as to what and how futur< comploance coSl '"" be 

recovered A hearong is scheduled to be held on December 1993 Proor to !h!$ 

docket. II was assumed that capotal onvestment would be oncluded on rate base for 

cost recovery Thos would likely onvolve rate heanngs that could put capotal cost 

recovery at greater mk A 1997 FGD system woll be more demable than one on 

1995. so as not to overlap the Polk IGCC unit construcuon cxpendllure schedule 

The fuel cost associated wuh natural gas would be recovered through the fuel 

adjustment clause The capital was expected to be oncluded on rate base Th·e 

cap1tnl nssoc1ated with the natural gns option 1s stgn1flcantly lower than an FGD 

retrofit 

The popehne was no1 accounted for on the cost analysts for s"'tchons to natural 

gas. but thos cost w11! have to be recovered with 3.11 onotoal capital onvestment 
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NO &: CO, Regulanons 

T itle IV, the Ac1d Ram Program, sets lomus on N:Ox emiSSIOn r3tes for spec1fac 

types of botlers (tangential and dry·bonom) For Phase I, cyclone artd wet-bottom 

boilers (B1g Bend 1-3) ue not affec ted for NO, EP' WJll promulgate regulauons 

artd limus for these un11S by Jartuary I, 1997 However, these lomus would not 

go 1010 effect until Phase U 

The leg1slauon requ1res that ltm115 be set based o n the use of lov. NO. burner 

technology However, th1s technology IS not curre.ntly appltcable for cyclone :uu!l 

wet-bottom boilers The CAAA requtres that any EPA l•m•ts for cyclone artd wet­

bonom boilers need to be ach1eved at a cost comparable to mstalhng low NO, 

burners on tartgent1al and dry-bottom bo1lers At th1s po1n1. B•& Bend .: , a 

tangenual botler, will be affected for NO. tn Ph:.se II Dependang on the 

economtcs, Tampa Electric may ~ need to comply With NO, •ecula11ons whteh 

requtre reducttons from current levels on arty other botlcrs However, sho uld 

cyc lone 30d wet bottom botlers fall under more str~ncent NO. rc~:ul3uons, fuel 

blend1ng opuons may become less destrable Combustaon modaftc311ons that rna> 

be needed to efftctently bum lo wer sulfur coals C3JI also mcre:.se NO, emtss•ons 

Several btlls have been Introduced 10 Congress that would l:,d to reducuons to 

carbon dtoxtde (CO,) emtssaons b)' ulllll acs In adda11on. the ant emataonal 

communaty IS necouaung st mtlar tarccts and t:ometables thr ough the Unued 

Nauons Several of these proposals requtrc stabtlouuon of C ::>, em an ton$ at 1990 

levels, by 2005 Thts could requ tre about a 1 ~ perc ent •educuon an CO, emtsstons 

from all utrhty sources. constdenng new unu add tuons Reducuons an CO, are 

typteally accompltshed by swuchtng fuels If coal·ftred unus can swuch 10 o•l o• 

gas, CO, ClUl be reduced 28 percent 30d 4.: percent, respectavely 

Blendmg current coal sources wuh low sulfur coal for CAAA comphancc has no 

s•gmfu:ant CO, response 



PA~f'll (Q/ 
lnstallauon of FGD does oncreue CO, emossoons on t"'·o ways F11st. th e 

dossolunon of limestone (calctum carbon~te ) results on the release of CO: These 

CO, emassaons are abou1 1.8 percent gruoer thllll a unot wothout FGD Also. the 

stauon servoce requ11ements for a FGD S', ·em reduce the net gener~tlon by about 

2 percent . which must be made up by addotoonal g.eneratlon (:lnd bumong of fossil 

fuel) at anod,er unit Therefore. the total oncrease on CO, emossoons due to FGO 

as about l 8 percent ln order to meet 1990 emossoon levels. r•ductlon of thos 

addotlonal amount of CO: would have to be consu;!~red 

Two FGD systems on Phase llomots T:tmpa Electroc·s Orxoboluy ro respond to CO, 

regulations smce thos would requore a contonued commotmenl 10 bumtng coal on 

ohose unots on order to full y utlhze the FGD capot:tl onvesunenl 

A1r Toxtes 

As pan of the requorements under Tule Ill (Hazardous Aor f>ollutlllltS) EPA os 

requored to conduct two Studoes roprdong emossoons (rom eleetroc ut1luy steam 

generating facolotleS EPA "'II then promulgaoe regulations based Jn the results 

of the studies of th e Admonastrator determones oh:at ohe action os "necessary 311d 

appropronte" The forst stud)' must focus on huards to h um:tn healoh ohat resuh 

from the combustion process Thos stud,· was to be completed by November 

1993, but Will notlokely be fonoshed before 1995 T he second study must examme 

mercury emossoons. theor effects on heahh and the envoronment . :111d the 

tec:hnologres for controllons ohes• <mrssooM Thrs study os requored to be 

completed by November 199~ 
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Based on the results of these Sludoes. reducuons of emossoons of noercury andlor 

other aor toxrcs from electnc generaung facoloues could be requored These 

emossoons reducuons may range from no addouonal reductoons to sosnoficant 

reductions 

Comploance strategoes based on fuel SWitchong or blendons could requore the 

consider~uon of m•rcury c.oncentrl!IIIOn on coals In addouon. further particulate 

emossoon controls may be requor~d (prectpll~lors and/or baghouscs). C\'cn on otl· 

ftred unttS 

Compltance strategoes ustng FGD should muo~;ate some of the mercury/aor toxtts 

concerns as recent expenence shows that FGD may remove from forty to nanety 

percent of these emtsstons 

The World Health Organozatoon has determoned sulfurtt acod mo st to be 3 Cllass I 

CBfCti'IOgen Thos will prompi EPA to set utolory SO, regul3toons They w1ll not 

need addtuonal legtslauon to do so due to Class I determonauon Any SO, or 

sulfuriC acod mtst regulauons Will be met more easoly wuh a FGD S) stem th:tn fud 

SWitchtns Most of the proposed lower sulfur fuel S"-ltches actual!" requorc the 

onJectoon of SO, to mamuun precopotator performancr 

Water and Combusuon By-Produ(l' 

Current practoce for Tampa Elecuoc ts to produce a mar l. etable b' -product ma teroal 

from the combusuon and/or nue cas clean up process Thos praCtiCe montmiUS 00 · 

sue land use for storage and dosposal u well as elomonaunc off·Sile dosposal costs 

Changes on charattenSiocs of doffcrent types of coal sources may ompact the 

marketabi lity of the ash by-products Lac I. of suffo coent on-sue dosposal capacory 

would requue costly ofT-sue dosposal of the ash In the case of addouonal FGD. 

some addotoonal on-sue storage capacory may be requued. but tht s by-product 

should remaon marketable and not requue off-sue dosposal 
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The potential for dts:pow problems ""h the FC..D !by-products has been mttl&ated 

by two proactive opponunmes that Tampa Elect :~c has tahn ad''""t>&e of I) The 

Btg Bend 3 FGD propoul spectfted a forced o , tdatton system that ... ,n produce 

commemal grade by-product gypsum. and 2) Tnmpa Electuc s tcned 1ll1 asreemen! 

With a wallboud m:anufa.cturer for sale of all FC D vy·product cypsum on a long­

term basts. mcludmg gypsum from a potential I 'C Bend 3 FGD system 

The use of FGD requires an adequate source of ~ roccss water The need for usrng 

water from a potable Y.-ater supply can be mllt t ated by thr use of lower srade 

process water. such as plant recycle water and sewage tr emrmen t pl3nt efnuent . as 

IS done on Btg Bend 4 

The treatment and/or dtsposal of wastewater stre3ms fro m the use of FGD ,.,II 
require modificatiOilS and/or upgrades to ext stmg w ater treatment factlttles Thts. 

1n tum. wtll req Uire that new l\lldlor modtftcd em •ronmental permitS be obtatned 

In order 10 construct and operate the FGD system 

Blendtng extstmg coal sources wuh lower sulfur coals sho uld nor St£ntficnntly 

tm pact current water use and/or dtsposal rssues S .vuchm g to fuel sources o ther 

thllll coal should reduce current water use Mdlor d ~>pOS3l tmp3ctS Fuel blendtng 

to lower sulfur coals ts a concern smce there tS a ro sk that the n>• ash wr ll be hagh 

In calctum and low In tron If the ny ash becomes d. fft cult 10 mnrkct due to these 

undes~rable characteusucs. a by-product storage o.r"a would be requued There 

IS no potential problem With the ny ash from a unll .... ,.h FGD s:nce II Will 

conunue to bum the same coals that Tampa Eleclrlc currently uses 
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4,!i.B. O pm ot jonpl Consrmz 

Geoeraung Unj!ls) Oper11jons Upon Jmolcmcn!AI!On 

Fuel blendmg scenan os carry wuh them the nsks assoco~ted ,.,,th avaolaboltry and 

suitabiltry Raton Basin and lndonesoan coals tUe e.ssenually songle source coal 

supplies Low fUSion coals from Utah and the Eastern U S , along wuh the Low 

Sulfur coal. are mmed by a small number of operauons Wuh such a ltmoted 

number of suppli ( ll·, !here cs a posscbtluy that demand could restmt ovotlabtluy 

and dnve up pnces 

The suuaboluy of any of these coals also toes mto lheu avaolabohry There os the 

nsk that only the hoghest cost coal os sunable for usc at Bog Bend Statton Onl y 

of several of these coals &Ic suitable woll avaolaboltry stay hogh and costs stay 

competouve 

At the ume tho s analysos was performed. the only lower sulfur coal s tes ted at Bog 

Bend statoon were Gatltff and Pocahontas A prelo mon3r) tes l bum w:u done on 

the lndonesoan coal The summary of the test bums and results arr oncluded '" 

Appcndox B Also oncluded arc future tcsl bums Gatliff co31 ha~ been burned 

at Bo g Bend woth no problems Fluxtng tS not necessary and there were no 

problems wuh slag tappmg on the Btg !lend unus There mtght be a pooent tal 

problem wuh the ba.ll mtlls and weo coal ustns Gatliff coli The Pocahont:u fuel 

burned well nt Bog Bend 2, ho wever. there werr $Orne hand hns problems '" the 

coal y;ud The lndonesoan coal may have some coal handlrng problems, however. 

these problems are manageable 

It sho uld be noted that the lower sulfur coal used on Scenarto 5-7 os the Low 

Sulfur coal If a dof(crcnt fuel source Wa$ used tn Scenarto 5· 7, ohc to lnl CPWRR 

would have tncreased 
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PA~~ .?Y..~ lC I 
Blendmg wuh coals W1Ch very dtfferenc ch3raccens11cs chan chose presencly us~({"'"··· 

ac Btg Bend may resuh tn htgher capnal coscs tn order to bum them They also 

pose the pocenual for htgher operauon and m>tncenance com Coals wluch have 

stmilu chuactensucs to chose already useu - t Btg Bend pose a low probabtllly 

of tncurnng !he rype of costs menuoned above They are noc completdy w11hou1 

nsk. however , rnd may requtre some addtc tonal capnal and tncrea.sed operauon 

and matnlenance cosls 

The level of performance specrfied for the FGD systems (95~• SO, removal 

effictency iUld 98% availabtltry) ts well Wllhm !he presenl day achteved levels 

There ts 1herefore hnle nsk assoctated "''th 1he le•·cl s of SO, reducuon a.ssumed 

1n 1he study Whal n sks rematn are those assoct>ted Wlth the tempo rary loss of the 

FGD sySiem due 10 fire, m>JOr equtpmenc fatlure. etc These m~s do not threaten 

!he generation of power but !he amount o f SO, red ucuon whtch c.m be achteved 

on a pantcular unn 

Bummg only natural gas tn Btg Bend 3 reduces coal handling and p repar>lto n 

expense as well as mam1enance fo r botler ftrestde deposus and reduced O&M 

expense for o1her .auxthanes l'atural ~:as co·fmng can po tcnttall) help wuh 

slaggtng and foultng problems Product ton Oep>rtment expects that no add•ttonal 

personnel wttl be needed 10 operate two FGO <yscems at B•& Bend 

Technology Performance 

There are approxtmately thtneen (I 3 J new o r ad"anced FGD processes under 

development or commercrally ava tlable None are c:ommeretally proven however 

These systems do noc appear to hold any cost advanr>ges for Tamp> ElecUtc tn 

the fucure due to etther theu he;avy rehiUlce on unproven by·p ro<luct m:ukets for 

thetr cost savtngs or due 10 sue spectftc consuatnts There are u large number of 

tnnovauve FGD processes betng mvesugnted wh tch may hold cos t savtngs for the 

future However. all of 1hese systems are so far from commeretal avatlabtlt ry !hat 

they wtll not be ready unul well tnto Phue II Therefore. there 1S ltnle nsk Utat 
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Tampa Electnc could m1ss technology advances wuh clrly apphc3Uon of 1111 FGD 

system 

Tampa Electnc IS cuncntly evaluaung a Bog Bend 3 mtegrauon v.1th the Bog 

Bend 4 FGD Th1s 1ntcgratoon would S>gnlfac;uul~· reduct C3pot31 cost and would 

maontam sulfur doe>w>de removal offoc1ency on Bog Bend 4 No oper3Uon and 

mamtenance or performance differences would be reahzod :u comparod to • Bob 

Pend 3 retrofit The earllc5t thts mtcgrauon could occur 1s 1999 

Fuel blendmg v.1th coals that have not been tested or coals th3t are unloke exosuns 

coal5 burned at B1g Bend have the potenual of mncurrons addouon31 but :u ye~ 

umdenufied problems 
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SySl!;m Comoanbrhcv 

Tampa Electnc's l1>ng tenn coal contracts cnrry !he obliga11on 10 u111ize coal 

supplied under contracr if reasonably possibl• There rs no obligauon on Tampa 

Electnc's pan to rnstall FGD 1n order to sausfy lhts requucmenr. bur ahemauve 

sources of coal musl be cons1drred 

Con11ac:ts wtth Consol and MAPCO both eKptre a1 rhc end of 199S Both 

supplrers have ahem11e mme sources that mrght be uul!r cd m fuel blrndrng 

scenai!OS 

Peabody's contract r uns through rhe year 200~ Altemauve low sulfur sources 

available to Peabody do not app~ar suuable for usc al llrg Dcnd Srauon Some 

fuel swttchtng scenanos usc msuffrctenl htgh sulfur coal 111 blendmg to enter mlo 

such a conrract wuh Peabody 

Oomhng Expenence 

Tampa Electnc has over seven years· cKpeuene< "lth a FGD system Tampa 

Elec t11 c's knowledge and FGD opera11ng expen•sc hlS rrsuhed 1n a p3!cnr on FGD 

process mod•f•cauon Tampa Electric h.u also become 'ef\ successful compared 

to other uuh11cs m the markeuns and Slle of gypsum b) ·produCt S•nce Gatliff 

coal has been successfully transponcd. handled. and tested, 11 ha~ rhe lushest 

probabrhry of long·tenn success Th ' •e IS no opcraung e~pcuencc w11h bummg 

only natural gas or c:o·fi11ng woth n>lural ~:as 

Potc:oual Cost 

The FGI> costs used for !he study arc based upon f1Ked pncc lump ~urn b1ds for 

!he vas! maJonry oflhc equrpmcnr and ercC!Ion Th1s mtn1m1zcs !he 11sk assoc1atcd 

wtth potenuaJ cost overruns The p11ccs rece1vcd and under cons1dcrauon arc from 

btdders who were extremely anxtous to recetvc a Phase I FGD conrncr (Sec 

Append1x C fo, more 1nformauon on Tampa Elccrnc's Rfp) Theu pnccs are 

believed 10 be well below marker value Therefore, Lh<re 1< a ro sk !hal Tampa 

SG 



PA~>27 m= .. P.J. 
Elec1nc may not rece1ve such favo rable pr1crng 1n the future should th< FGD 

option be reJected or del ayed 

The l ndonesi1111 fue l source wtll requrre adu •.• onal c?st based on prehmrnary test 

bums A new unloading system. mod1f1cauons at Oav:111t (the marn coal 

transportation term1nal for Tampa EI<Ctrlc). and new ball m1lls may be n<eessary 

Flue gas cond111onLng un1ts wtll be necessary rn all scenanos rn Ph;ue I except 7 

and 9 These costs were rncluded rn the analys1s Future coal contracts "111 ha,·c 

to be negoti ated rn all scenanos Natural gas altemauves will requore large caprta.l 

Investments prror to 1995 for p1pehnes. gas drstrrbuuon systems. and new burners 

There would be add111onal costs for a second FGD system rn Phase I (Sc<n:mo 7) 

srnce no detalled eng1neenng work has been done to prepare for 11 

!mplemental!on Sc:hedule 

A schedule was established rn o rder to h>ve a FGD S) stem 1n·s• r. IC< an 199S 

In ord<r to meet a l/ 1/95 FGD an ·s•r.•1Cc, a contra(! had to be a"' a rdcd no !iiltcor 

than May 15. 1992 or el se SJ 5 m1llron rn addauonal cost " o uld be tncurred 

Scenarro S and 7 were less favorable than other sc<narros s1nce the)' requored 

Tampa Electnc to make a dec1s1on 1mmed1ately w11hout kno wmiJ all the resul ts 

of the test bums or the allowance mnrlet Scenar1 '1 b allo"ed Tampa ElectriC 

ttme to rev1ew the test bums and evaluate the allowance mark <t The rrsk 

assocrated wtth Scenano 6 1s wheth<r th< FGD supph<rs wrll as ru to set 

construe !I on com (w1th escalauon) Fuel blendrng \\1th Gatliff coal w1ll worland 

obtam1ng the addt11onal coal should not be a problem Scenar~o 8 and 9 111e a 

concern because T ampa Electnc m1sh: not be able to build the p1pelane 1 n 

sufficient ume or have suffictent capac1ry on the statewide FGT grrd to assure 

1995 comph~~nce Scenano 9 and 10 offer some flex1b1hty because they allow 

Tampa Electnc to bum three fuels (h1 gher sulfur coal. lo wer sulfur coal a.nd 
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natural gas) dependmg on fuel and allo wance markets However . pernunmg and 

operauonal rcstncuons could affect the at:tual flextbahry 

Unn vs Syuem Soecjfic 

Unus whach are converted to gas or rctrofanco wuh FGD wall lamll Tampa 

Electnc's options due to the large capual mvestments requared Fuel blend1ng all 

three unus at Bag B~d gaves Tampa Electnc the flexab1hl)' to bum dafferent 

blends an each boiler that may benefat cenaan unat operating characterastlcs 

Two FGD syS1ems force Tampa Electnc to bum onl)• one coal blend an the 

remarnang unll If fuel blendans wtth Gathff coal as chosen. there masht be a 

concern that Tampa Electnc wtll have nane un11s th>t arc dependent on the SJme 

fuel source 

Allowance Market Seosauyny 

The allowance market is very uncerta1n and therefore the best option was to 

posnaon ourselves to take advantage of the developang market Fuel blendang 

scenanos allow Tampa ElectriC the flexabal11y 10 r voluaac the allowance market 

and reduce lower sulfur coal purchases af the cos t of allowance~ arc less th31l 

Tampa Electnc's ancremental cost o f compltMcc Scenano 7 produces add111onal 

allo wances that c.an be used an Phase II Scenano 6 allows Tampa ElectriC the 

opt10n to look at how the market matures and react to 11 Scenano 9 also g1ves 

flexabalary sance several different fuel sources can be burned to adJuSt to the 

market 
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Rc1oonse to Rcgulatorv Rcguarcmcm Changes 

Fuel blending allows some Oexabahty to adJuSt to Regul3tory Requirement chliDges. 

unless mercury/air t oxies arc regulated 1\.atur:ll gas options C30 allow unns to 
bum natural gas or hagh sulfur coals One FC:n system takes away some of the 

responsiveness to gas Two FGD systems take away almost all Oexibahty to 

swttch to gas or low sulfur cosls 

~ .5.D. Public Pra prctlvr 

Several groups sueb as the Dcpanmcnt of Envaronmenul Protecuon. Flonda Pubhc 
Service Commassion. envaronmental sroups. wholesale Customer~. retaal 

Customers. and the general pubhc may have daffeung opanaons of lillY alternative 
selected by Tampa Electnc Potential "non·Amencan" fuel sources 30d FGD 

vendors may anvuc cntlcasm Addans two FGD systems an Phase I macht lead to 

questions as to whether both can be JUStlfaed Some cnvaronmental groups prefer 
FGD and others do not, Generally, the retaal Customers Will want the least cost 

option 

TI1e results of our e conomac analyses of the most fcasablc compli ance sccnaraos 

show cost ampacts of 3-S percent for Phase I Tlus as consaderably lower than the 
ongrnal 20 percent value estamated baseo on the 1n111ally proposed CAAA Whale 

sui! a rate anc rease. we can show ho w prudent asses.~mcnt d co mplaan ce decasaons 

an the fuel and/or FGD markets has resulted rn ••smfacant reduction an both SO: 

and cost Compliance With thas maJor lecaslatlon at a cost much lower than an 
other states will be a more posauve assue for Customer opanaon 
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5.. CONCLUSIO NS 

In developmg the mosl c:os1 effee1ive ahemalove to co'Tlply w11h 1he <lalulory and envoronmentn.l 

requoremen1S usoc1ated wuh the Clean An Acl Amendmen1S of 1990. Tampa Elec1roc cons1dered 

compliance cos1S as well as suategic concerns An moual scrcemng analys1s produced a 
manageable number of v1able ah cmauvcs for dcla1lcc! c~to .. m" and $1131CS" analyses 1'1 
deciSion matnx was developed 10 dclcrmmc 1hc RclaiiVC Cos1 Index o.nd Rclauvc Ru k Index for 

selected ahcmauvcs 10 fac1ll1a1c both tabular and graph1cal compansons 

5.1 Decision Marris 

The dec1s1on matnx IS 1111 analyucal1ool fo r companng o.nd selecung o.n opumal plo.n from 

several ahemauves Each ahemauve IS ranked based on pre·dctermmed crlleroa Wlth 

ass1gned wcoghlmg factors A co mpos11e score or 1ndex 1S calculated for each ahcrnau vc 

by muluply1ng rhe ass1gned rankmg by the approproa1c wcoghun& factor for rhc crueroa 

and ~ummong the values for each category The comboncd scores ond1cate the relauvc 

suength of each ahemauve on both a quMtllallvc and qu:tlltauvc bas1s The qua.nutauvc 

o.naly$1$ IS based on companng 1he cumulative prcscnl wonh of 1hc revenue rcQultemeniS 

for each a.hemauvc The qual11auvc analysts cons1ders several key S1rates1c 1ssues :o..nd 
how each ahemauve would affccl Tampa Elcc tro c"s posouon upon omplemcnlatoon 

~- I.A W ci:hr F11pors 

The we1ght fa.c1ors are a.ss1gned by the e,·aluauon tcaroo to establish the relauve 

1mponance of the cntena on dele rmmong the mos1 cos1 cffccuve ahemauve The 

team based the weoghung factors on a I 00 po onl scale and assogncd 6~ p01nts for 

the cconom1c analysis o.nd JS po onls for s11ateg1c consoderallons (Table ~· I ) A 

h1gher wc1ghung was assogncd for the cconomoc analysos so nce the compliance 

costs arc based on dc1ailed engonccnng ~ludocs wh1lc 1he s11atcg1c consodcrauons 

3re based on judgment and percepuon The assosncd we1cht1ng factors wuhon lhe 

GO 



PAGE .!n. I ~ .. k) I 
economtt category ondttate M emphasts on Phase· I costs Md less empha.sts on 

potenual bonus allowances as~ctated wuh FGD ahemauves 

5.! .8 Relat ive Ra n !<inc 

The rel auve rankmg of each altemah ve tS determtned by the evaluauon team for 

each cntena based on a seven pomt scale A r3llk of I tndtcates the most 

f1vorable or prc ferH:d ahcmattve and a rank of 7 mdtcares the leur favorable 

al temauve Values between I and 7 are used to tdenufy stgmficant drfferences 

among the ahemauves A forced d&stnbullon for the rank&ng rs not used srnce 

there are key cmena that are requrred for a comprehenstvc analys•s but may not 

renect stgnrficant differences among the ahemallves In thrs SIIUIIIOn the rdaliH 

rankmg may be w11h1n a smaller range of ' ' alues 

Supplemen tal wo rksheets were developed tO hctl&tate the rankrng o f the slfateg•c 

(Onsrderahons The workshee ts rdenufy supponrns tssues for each sub·cat~J!ory 

that enabled the team to assrgn the werght factors utd the relatrve ran l rng of each 

ahemauve 

5.2 Rel~t ive Ccl!t vs. Rehotive Risk lndn 

The decrston matnx enabled the team to evaluate each alt emat&ve on a quantllau vc and 

qualnauve basts The composue score for each category Jctermrncs the Relauvr Cost 

Index and Relauve RJSk Index These two d&mcnsronless rnd&ces are then graphrcall y 

compared for each altemau"e m Table 5·2 The graph mdrcates that Ahomauve I offers 

the most cost cffecuve compliance plan for Tampa Elecrrrc 
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5.3 R~commtnda tion of AppronriMt Complianct Plan 

Tampa Electnc conducted a comprehensove evalua:oon of voable alternatives to comply 

With the sulfur dooxide li muanons of Totle IV of the Clean A or Act Amendments of 1990 

The most cost effecuve scenario that provodes the most fle.xobohty for Phase I compliance 

os fuel blending Low Sulfur coal with the exostln& standard •>'est Kentucky coal on Bog 

Bend 1-3 This scenano allows Tampa Electnc the aboluy to ruct to changes on both 

Phase I 3lld II The blend of Low Sulfur coal With standard West Kentucky coal c;m be 

adJuSted based on changes on load, the allowance market and our generatong system It 

allows Tampa Electnc tome to determone how future developments on the CAAA will 

ompact our system and to continue to make cost effective decosoons 

5.4 Compliencr P lan l mpltmt nt.ol!ion Srh r dutr 

T3mpa Electrtc ts currently 1\egohahng Lo w Sulfur coal conoracts for the perood 1995-

1999 3lld os contonuong to test bum coals for Phase 11 Tampa Elewrc rs contrnuong to 

evaluate the allowance market to determone of the oncremerual cost of comploance os below 

the market proce Thos woll enable Tampa Electroc to lower the total cost o f comploll1lce 

The Bog Bend 1-3 CEMS have been rnstalled, cenofoed, and are operational T ampa 

Elcctnc will contonue to evaluate Phase II SO, comploancr opuons. NO, regulBtoons and 

lonuts and NOx comploa.nce technologoes 

65 



PAGE ~0. ~ lQ ( 

APPENDIX A 

66 



PAGE _{12.] JF ... ..IQ ( 
~ :t . 

3 . . 
~ - • s ~ • 0 -· ~ :· . .. 
! ! 

; 
~ ~ ; ! ~ !! 2 e ~ :: , 

~ :; 
~ . 

g 

< 
! :: • • : :: . 

! 
, 

~ . : -~ o. • :. ,.( . .. - ..; 
~ 

" • 
; 

. ; 
~ • :; : 

!: ; 
. • ~ ?. 

;;; 
• : ;;: : 

~ 

z 0 • . :: . . : • > , .. • 3 • . 
5 • ... ~ ~ :: :3 :~ 0 ..: .; "' 

!""" ! ~ 
~ : z ~ ~ . i. ~ 

< .. .. ~ .. -
>- :::> 
z - e 2 . 

P. • . ; . . 
P. : . : = "' -< < "' c. > tJ ,., tJ 

~ ~ - - ~ - ~ 

!: ::e ... = ! 
.. : - ~ ::, • 0 - ..; .. 0 z !.:. 

u < >. 

u ...; co : .. : ; '; . .. ;:: ~ , . . :.. ... 
:) 

< = ,,, c: - :.:J ., !"'"' u ~ . . ! ~ u 5 
. ~ -· : • ~ z ":1 .. :! .. ;:: ::: •. .. , c: - < ' "' -t::J ' "0 

~ s ~ 

f ;. - • ~ i - ~ ~ • c. c: ~ ~ • < • . . . . • • • ::e "' : . : : . • : . 
A c -::e 0 tJ • ~ ll : - ~ u "' ~ 

. 
3 - ~ ' < -. . • . 

~ . - , ; ..; ..; 
!""" 

t::J - - ; ~ 
. : - :: - • ! ~ Cl) 

< -- :! - ~ ~ ! ~ 
~ 

A 
~ 2 l?. -

~ - - :: : ; :; -;! ~ 

~ ! .. . :! ;:) -..: ~ ..; - ..; 

~ : : !: :: - -· : .. - -· - -
! - - = . 

= • " &. .• - : . ::; ~ -. ; ..: ~ ..; ... 

~ ~ : i - • ~ 
0 " ! ~ 
. 0 . : :r • -. . : -< . < ::. 

6 7 



(1) 
(X) 

T<thlc ,\ - 2 

TAMI'A ELECTRIC C OMPANY 
l'liASE I COMPLIAN C E I'I.AN EVALUATION 

Load Man a gement and Conservatio n Forecas t 

:.l • :.r, .. :,,.~ Summer r ,,. Winter •.- I -.1'• E.ncr.r.Y « -;~;• 

m 
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•'l,~ ~1 Ye'"a r1tilr"l 'l.' iMWl '• I!.' (MW) I Year · (MW\ fMWl• · •' Year '' I~GWlllltP 

1993 88 ·II 1992/93 210 268 1993 190 

1994 9.\ 45 1993!9-1 222 292 199·1 206 

1995 99 50 199-II'J) 234 322 1995 223 

1996 10-1 52 1995/96 N 6 348 1996 237 

1997 109 54 I 996!97 258 378 I 997 253 

1998 11-1 58 1997/98 270 -11 2 1998 266 

1999 11 9 59 1998!99 282 447 1999 282 

2000 125 61 I 999/00 ~9-1 485 2000 297 

200 I 129 61 2000/0 I .10·1 525 200 I 312 

(93 - 01) AAG R -1.9% 5.1% 4.7% 11.8% 6.4% 
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T~h lc A 3 

TAMI"A ELECTR IC COM PANY 
l'JIASE I C O MI'I.IAN CE PLAN EVALUATION 

< :ugc n c ra tion Forec as t 

:at DeDtand MW Summer Peat Demand - MW . 
Firm · .. 

Enern ""GW tl,~ ~ ~ .... - : ..:,, 
. ·• I• • t)~ . ' . ~ I • . 'J 

• Year Pure Ks Net Total Year Purchases Net Total Purchases • Net • ..:Jror:af,. 

1992193 39 317 J55 1993 .19 

1993/9-1 51 32.1 37.! I '.19-1 \J 

199-1/95 51 322 372 1995 51 

1995/96 51 32.5 37.~ 1996 51 

1996/97 51 328 378 1997 51 

1997/98 51 331 381 1998 51 

1998199 .~ I 334 384 1999 51 

1999/00 51 331 381 2000 51 

2000/0l 51 334 JS.I 2001 51 

• To lal may not add due to 10\IIHiing 

317 3~5 

J!J 37.\ 

322 J7l 
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328 378 
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33-1 38-1 
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J.l.l 38-1 

.\!' 2.15-1 2.476 

-1 19 2.196 2.61.5 

41 9 2.181 2.600 

-120 2.208 2.628 

-119 2,223 2,642 
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-11 9 2.26.~ 2,68-1 
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Table A - 5 

TAMPA ELECTRIC COMPANY 
PHASE I COMPLIANCE PLAN EVALUATI O N 

Existing Generation Faci litie s 
Availability and Heat Kate 

ase 
. .Avera&e 

..-.Availability ·-
' (IuciUdrug 

• _ Plai'ned ~ 
MaiDteu:auce) 

9& 

GAA'NON s.u o 10.9 10 
~ 84.:!0 11. 190 
3 69.50 10.920 
.j 76.00 10.541 
5 75.30 10.050 
6 84.10 10.047 

cr I 6l.ii ~1.370 

HOOKERS PO il\.1 72.69 12.993 ., 72.69 1~. 94 8 
3 72.69 13. 113 
4 72.69 15.908 
5 72.69 13.390 

BIG BE!':D 79.36 9.946 
~ 79.50 9,990 
' , 80.06 9.605 
4 80.78 9.9:!9 

cr I 61.77 ~ 1.371 
cr 2 66.77 15.700 
cr 3 66 7i 15.73 1 

DINNER LAKE 74.35 16.856 

PHIUIPS I 76.69 10.539 
2 76.69 10.539 

POLK cr 92.30 12.271 

AVHR. WKl (CN\C - 001) lCI'llRl 

The annual average hea t ra te is (or the year 1995. 
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Table A- 6 

TAMPA ELECTRIC CO MPANY 
PHASE I COMPLIANCE PLA N EVAL U ATION 

E xpansion Plan 

2011 

ACT Advanced Combusuon Turb tne 

CT Combusuon Turbme 

HRSG Heat Recovery Steam G enera tor'Stcam 
Turbine 

CG Coal Gasifier 
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Year 

1993 
1 99~ 

1995 
1996 
1997 
1998 
1999 
2000 
2001 

I 

Bis Bead 
1-3 

1~9.1\8 
158.97 
165.05 
171.4 1 
178.59 
186.06 
193.86 
202.41 
2 12.05 

Table A - 7 

TAMPA ELECTRI C CO MPANY 
PHASE I CO MI'LIANCE PLAN EVALUATI ON 
C urre nt Fue l Sources Su pplem e ntal Fue l l'rices 

. ' Prace Per UoH ("''"' IMBtu) 
B1s Bend Gannon Gannon Polk fl.6 Oil 116 Oil 

4 1-4 S-6 J L.S. H.S. 

143.79 215.62 215.19 15~ J I 3~8.06 365.52 
151.57 227.15 226.71 163.67 ~OH6 ~28.92 

160AI 2J5A9 235 03 170.32 ~83 66 5 16.04 
165. 10 244.06 243.58 176.98 ~97 OJ 531.12 
171.41 253.86 253.37 1~.48 529.87 566.68 
178.59 263.65 263.14 192. 18 564.34 603.94 
186.06 274.18 273.65 200.48 601.64 644.39 
193.86 285.69 285. 1~ 209.90 643.27 689.40 
202.4 1 297.33 296.75 220.35 68912 738.83 

~ 

#2 . '1,~Wd o·l ~;'!! ' I ..,., ~ .Gas 

529.73 307.51 
595.68 371.91 
669.46 433 2~ 
691.50 446.94 
737.72 476.95 
786.27 517.03 
838.83 552.42 
897.51 596.46 
962.14 652.40 

-- -- ··-··-- --

SUP PI U~L WKI (f'AAr - 001) IIJIQ.'OI 

l 
,':__) w 
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APPENDIX B 

Til E EVALUATION OF COAL SUPPLY OPTIONS 

FOR Cl.EAN AIR A CT AMENDMENT OF 1990 COMPLIANCE 

A SUPPLEMENT TO 

TAMPA ELECTRIC COMPAN\' 

CLEAN A IR A CT AMENDMENT OF 1990 

COMPLIANCE PLAN EVALUATION- P 1IASE I 
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INTRODliCI!ON 

S.nce the passage of the Clean A n Acl Amendmem m Oclt~c'r 1990, Tampa Elecu1c has been 

heav1ly Involved 1n the process of ev&luaung opuons for ach1e' or•o compliance .-11h the new la w 

The evaluation process has mvolved many different depanmen1s a1 Tampa Elecmc h has been 

d)'na.miC , constan!ly c volvmg and chang1ng as the vanous opt• ms are developed m scope a.nd 

rc f1ned 1n de1a1l After an cx1ens1vc analys1s, 11 was deCided " ' Augus1 of 199~ tha1 blend1ng 

ex1st1ng coal sources "11h low sulfur coal was the mos1 cos1 effcC'Ive ahemall\'e for cQmpll:ll'l(e 

Th1s fuel blend1ng would be 1mplemen1ed a1 B1g Bend 1-3 only md a sulfur level of: : lb of 

SO: or less would need 10 be mel 

\\'nh 1ha1 as a &"'en, 1h1s repon deals wnh Tampa Elcclrlc's effon 10 develop 3 fuel blendong 

Slrale!,')' that wtll tue 1n1o accounl all the factor1 1nvolved 1n the 1r;>.1SIIIon 10 3 low sulfur co >l 

comphance plan The rcpon IS .an effon ro commit 10 wr1u ng. rhe 1hough1s llld reasons for !he 

deCISIOns !hal evenruall)' led Tampa Elecmc 10 1he place 11 IS 1oday '" 1he development of 1lus 

plan 

C: rn.-ral C.uidrlinrs/ConnrAinc~ to thr Furl S trAi rg\ 

In lh< development of a fuel blcndms slrategy, m311)' parame1crs 1nOuenced rhe dec1s1ons m3dc 

whoch hmncd rhe ahemauves available An explanatiOn of lh< cr~ucal param<rers are hsred and 

explamcd below 

Tonnage Needed 

h was determmed th at rhe ronnage needed for Phase I co mphJJlce only wou ld b< 

wughr The Phase II constJaJnts of even lower SO, em1s~ .ons coupled w11h 

several orher poss1ble em1ss1on hmns of NO •. etc . mad< the plannmg for Phase 

II comphance appear 10 be d1fferen1 and 1hereforc may rcqu11e a d1fferent s trateiJ)' 

The Phase I time frame extends from 111195 rhrough 12/31/99 •nclus1ve 
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The proJected amount of BTU's for these three unitS IS 7 816 x I 0 to the IJ th 
power BTU's for 199S, wh ich as davided approxamately e••enly between the three 
unitS Assumang an average heat content of 12.000 BTU per pound coal , toul 

tonnage needed as approximately I I m1lhon tons per un11 Thas ..,,11 be 

approximately the same for the 199S through 1999 u me frame "'"h shg,ht 
vanances due to ouraae schedules, etc (needs for the uu.rs ue spec1fied 10 BTU's 
due to large variation tn heat content of the coal s to be cons1dered) 

In summary, the tonnage needed will be approxamately 3 3 MTPY of a 12,000 

BTU/lb coal or equ1valent BTU total through the 1995 through 1999 lime frame 

2 Ex1stmg Long Term Contracts 

Tampa Electnc cunently has several coal contracts for 81g Bend 1·3 wh1ch extend 

mto the 1995 through 1999 lime frame These con tracts are for h1sh·sulfur West 

1\entu,ky type coal The contract requtrements are as follows 

COMPA.'O\' MISE StAM t..USSO, [XPIRU lUI'-'): A('.[ (on,ol lhwnptun ,..., .. 4 H ll'll '~' 4 )0,00C 
).t&P(O no... 'A' ~" •• ... l!)1'9' o4)0000 
Pubocl~ IC'?)m> w t\\ ., . ,. I:JI'04 '"' )0.000 

The total bum for B1g Bend 1·3 for 1992 was 3 276 malhon tons These three 
contracts were 50"1. of the total bum of 1992 and w1ll be ~ 9"1. of the proJected 

bum of 1995 After 1995 the Peabody contract "'111 account fo r 2J•,o of total 
bum These c.onrracts will greatly affect how much lo"' sulfur coal can be bought 

and also how low the sul fur must be. (1 e 1fTampa Electuc bu,·s. 2 0 lb/SO, coal, 
no h1sh sulfur coal can be bought) If Tampa Elccmc buys I 0 lb SO, coal, only 
966,000 tons of hagh sulfur coal can be bought Therefore the resoluuon of the 
contracts Will be requared an order to determine the low sulfur tonnage requare· 
ments. 

In summary, low sulfur needs Wlll be somewhere between I 7 and 3 3 MTPY 

depend10g on the resolutions of the htgh sulfur long term contracts 
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3 Nymber of rcqy1u:d Low Sulfur suppliers 

Knowmg that Tampa Elcctnc will need between I 7 and 3.3 MTPY. the qucsuon 

ar1scs as to how many supphe~ should this tonnage be d1v1dcd be1ween Smcc 

there are no guidehnes specifically add1eSs1ng tins Issue. Tampa Electnc Will usc 

liS own ge.neral gu1dehnes as to what 11 cons1ders ~ :st at th1s nmc F1rst. not all 

the tonnage should come from one supplier because we would not want the enure 

fuel blending strategy to be dependent on one company or on one rome Also. we 

would not want to be dependent upon one coal reg1on of the U S or one fore~ en 

country for Slmllll reasons If there was a stnk.e or a natural d1sas:er. e tc th.:11 

affected an area. we would want to have other replacements ava1lable •n other coal 

produc•ng reg.1ons Therefore. we want to have low sulfur coal commg m from 

a mm1mum of two d1fferen1 areas of the country or world. each ,.,,h a mm1mum 

of two Similar suppliers in each area 

The s1milar suppliers would also be necessary 1f Tampa Electnc 1s to ha11e 

compcttttve btd proposals sohcncd tn each area to ensure T3mpa Eleetr1c ts cerung 

the best pnce poss1blc 

F1nally. Tampa Elcctnc has deCided on apprOl<lmalr contract s•ze limns A 

contract should not be for more than I S MTI'Y (:.> allow room for more rhan o rne 

supplier) Also. no contract should be for less than : 50.000 TPY (not feas1ble to 

do test bum for less tonnage) 

Concemmg the rmax1rnum number of suppliers poss1blc. Tampa ElectllC as 

constramed by the mventory llm11a11ons of the coal yard at the D•s Bend stallon 

Ideally, B1g Bend would hke to have one large stockpile of all the same type of 

coal Th1s "''Ould prov1de the maJumum Inventory poss1ble for the coal yard 

space ava1lable As the coal yard 1s d1v1ded mto •nd• v•dual stockpiles. the total 

amount of coal that can be stockpiled on·sllc becomes less. due to space needed 

between the p1les and the angle of repose for the coal B1g Bend has been 

ma•ntammg four 1nd1v1dual p:les wluch fill the coal yard One p1le 1s the c'lal for 
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Big Bend 4 wh1ch Will need to be kept separate The other three p1les ate for B1g 

Bend 1·3 and are for coals of varymg sulfur content Recently B1g Bend 

decreased the s1z.e of two piles and made an area to stockpile test bum coals Th1s 

increased the number of tndlvtdual stockpiles tn the yard to f1ve B1g Ben.! !ell 

that th1s was the maxtmum number of ptles poss1ble whtle matnt<atntn& an 

adequate Inventory and a manageable ) - 1 

After the onset of Phase I. Btg Bend Will be requtred to mamtam a separate 

stockptle for Btg Bend 4 (a scrubbed u.n11 bummg mostly h1gh sulfur llhnots 116 

coal) Also. it appears Big Bend Will con11nue to bum some amount of htgh sulfur 

West Kentucky type coal Thts Will allow for a mv"mum of three other stockptle 

areas avatlable for dtfferent low sulfur coals It appears that the coals v.iuch wlll 

eventu&ll) be used tn the plan wtll have vastly d1fferen1 charactensttes 

Tampa Electnc would like 10 ma1n1atn control of the blendtn& of the vanoa< coals 

on•slle at Btg Bend At Btg Bend. the eo1ls from the coal y~rd 31c fed 

tndtvtdually tnto blendtng bons whoch then feed coal onto the plant The blendong 

btns allow for the precose blcndtn~; of up to four dofferent coals somultaneously 

By dotng the blendms on·slle. Tampa Electnc rctaons the abtlof) and muamum 

flextbtlity to control SO, em•sstons and mamlatn operattonal control of the blends 

If a coal changed {1.e tncrease tn ash, moiSture. and fus1on). the yard can adjust 

blends quiCkly and therefore aven poSSible problems on the un11 s Therefore, at 

the present lime , we Will consoder on I)' ond1vtdual poles of very som1 lar coals at the 

Btg Send plant 

In summary, Tampa ElectriC IS looktng for • mmomum of two low sulfur coal 

supplies and a maxtmum of three They should be from d1fferen1 coal producmg 

regtons and have a mtn1mum of two suppl1ers '" u ch area to provtde b1ddmg 

opponumues 
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4 Coal I yoe 

TI1e various coals of the world can be senera.lly ranked onto four catesoru,s. 

namely 

I ) 
2.) 
3 ) 
4 ) 

Lrgnate 
Sub·b1rumonous 
Bltumonous 
Anthracue 

AoDro"' sru Ranse 
4,000 • 8,300 
8.300 • 11.500 
IO,SOO • I S,OOO 
15.000 • 

Brg Bend 1·3 bum bltumonous coals With healing values on the 11,1100 to 13,000 

Bll! per pound range Lignites are not cons1dered as a v1able fuel source for 

Tampa Electnc due to the low Bll! content Anthrawe compmes less than ~~. 

of the total United States coal reserves and would be very expensrve Therefo re, 

only the sub·brtumonous and bltumonous coals of the "'o rld . ..,·ere consrdered 

Ava!labjljty of Cpa! 

Developrng 1 compliance sttate{ly based on the bum1n& of low sulfur coals. the 

coals to be consrdered have to be avaJI3ble not only dunns 1he f1 ve ( 5r years of 

Phii.Se I (1995-1999) m the qu31llilies needed. but also 1n the l9n thro ush 1994 

lime fr3me on lrmlled quanlilies to allow for test bums Test bum~ 3re requucd 

for any maJor purchases of coal d1fferen1 thllll those already beons burned 

Therefore. compan1es that do no1 have ex1SIInS produclion ava1bble for sale of a 

coal were no1 cons1dered Also. the mone(s) mus1 have produwon capaCity 

ava.Jiable for sale dunns the 1995-1999 lime frame of at least 250.000 tons per 

year and up to I !I m1llron tons per )'car 

In summary. only ex1stmg coal m1nes Wllh coal ava1lable for salr m the quanlili es 

Tampa Electnc needs were consrdered 

6 SpecrfiHllons Cor 1he coal!sl 

The units affected, namely 81g Bend 1·3 have the folloWing specrficalions 



Bic lknd Cross Initial 
Uoiu Ratinc Typt O ptralion 

I 420 MW PC • wet bonom October 1970 

2 420 MW P(. wet bonom April 1973 

) 43S MW PC · wet bonom May 1976 

Big Bend 1·3 have been operatmg for over soxteen (16) year$ TampA Elcc1nc 

dunng that lime has gathered a lot of operaung expenence on what coal 

specifications are needed to have the unns operate properly These coal 

spectfocauons, hsted below, are also u>ed'" the coal bod soloco1a11ons for Dt& Bend 

standard coal for spot coal purchases 

Bog Bend c· As Receoved" gualuyl Spcctficauon 

Motsture (~·) M:uc1mum 10 
Ash(%) Maxtmum 9 
lb Ash!MMBtu• MaJumum 76 
Volaule (%) 1\omtnal J O 
Foxed Carbon ( % ) 1\omonal ~ 0 
BTUI!b Monomum I,SOO 
Sulfur (0/o) Max1mum 2 9 
lb So,IMMBtu Maxomum ~ 7 
Chlonne Content (%) Maxomum 0 2S 
Hardgrove Gnndabtloty Index Rilllg.e S0-60 
Ash Fus ton Temp. (°F) 
(rcducmg atmosphere) 
Softcnmg (H" W) lOS0-2300 
T-2SO (9 F) 2275-2475 
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Size (mches)""" 

• lb ASHIMMBtu•%ASH x 10 000 
BTUILB 

.. lb SO,JMMBtu•'laS x 19 000 
BTUILB 

Range 

••• Siu and Pmrnt112r R•nu 

!itZc Range 
2'" )(. 11/ • '" 

l't.'" x Y.· 
y.• X 0"' 

Percentage Range 
to~. to ~ so,. 
40'' • to so~. 
10% to 45% 

~X o 

The one excepuon to the above spectficauons tS the sulfur whtch must be less 

than 2.0 lb SO,. In fact, the sulfur level wtll probably need to be much lower (1 e 

I 0 lb SO, coal allows Tampa Electnc to bum onl)• 960.000 tons of the htgh 

sulfur coal now under contract tn 1995 or Tampa Elet1nc " ould need I ~6 lb SO, 

coal to bum all the 750,000 tons under the Peabody contract'" the 1996 throus h 

1999 ume frame) 

Also cnucal to the analyst s tS the ash mmeral analysts The ash mlllcrnl analysts 

lists the compounds and the percentage of uch compound that compmes the ash 

tn the botler as the coal tS burned The charactensucs of ench of these com· 

pounds and the tnteracttons between compounds dtctntes how the ash behaves m 

the botlers Some of the cnucal factor• of the ash for B•& Bend nrc 

Melttng temperature of the a!;h (H• W ~050 to 2300°F) 

2 Vtscostty of the molten ash (T·250 o f 2275°· 2J75. F) 

3 Slaggmg tndex (low or mcdtum ) 

4 Foultng tndex (low or medtum) 

The last tmponant constderatton ts the salabtltty of the ash Tampa Electnc 

presently sells tts bonom ash and fly ash as by-products to mdustraal customers 

Thas abthty to sell the ash tS cntt cal. because by doang so. we avo ad expenstve 
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disposal costs We also avo•d the long term hab•hry of bu1ld1ng illld o"'"''"l: the 
refuse disposal si1e Therefore. the ash must meet the follo,.,ng cnlena to ensu re 

•s market1b1llry 

Flyash • CaO 'ontent less than 10% 
• Fe,01 content greater than I 0~. 
· l .0 .1 below 7~. 

Bonom ash - bl"k color • glassy 
no• fnable • no fines 

• siu cons1st (SO% greater thM I~ mesh) 

Coals that do not meet the speCJficauons by a small ;amount were e"alu~ted on a 
case-by-case bas1s to determme if the problem(s) were msurmountable 

One method of overcommg a problem wnh meeung co~ I speCifiC allons IS to make 
upnal Improvements Though there are not a lot of thmgs a uuhry can do to 
chmge a umt's operanng charactens11cs. the• • are so me capnal Improvements or 
mod1f1cau ons thllit can help 1n some areas I• e a harder gnnd coal c:an be 
compensated for by addmg additional pulvenur capaCity or wall blowers could 
be 1nstalled to compensate for a coal that hli.S a tendencv to cause slaggmg 
problems) Geneully. these soluuons are costly md the tesult s are not guaran­
teed. T1me and cap11al consttamts also make th1 s gcncrnlly not n good nltemaltve 

A second method of overcomms a problem wuh the coal spcc•f•caltan cnt enn •s 
to b lend coals. though th e fmal results are nat al ways p•ed•ctablc Test bums ate 
requ11ed to ensure the tcsults arc acceptable 

In summary. the un1ts requ11e coals that meet a ught band of crllcna for proper 
operat•an Mmor dev1a11ons from these spec1f1caltons can be solved through 
capual mod1ficauons. wh1ch generally tend to be expens1ve. or by blendmg, wh1ch 
musr be proven 1n test bums 

Once the general gu•dellnes and constramts ~reestablished. we rev1ewed the currently &'/ &liable 
lo w fus10n. low sulfur coals that met B1g Bend's crnena and :also the general gu1dehnes and 
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constr&Jnts The search was conducted on a stat< by state basts ln the effon 10 •denufy the 

dcs11cd coals that were avaJiabl e over 650 mones were evaluated represenung all the coal 

producong regtons of the conunentll.l Unued States These 650 mmes represents all the mones 

known by Tampa Elcctnc 10 extSltn the Unued States as of the begmmng of 1'191 

Compliance Coal Ten Bym Commmce 

A c,ommmee was formed for 111c purpose of pliJimng thr low sulfur test bums lt was corr.;'Os!:d 

of tndtvtduals from the Bag Bend stanon. Producuon Servoccs. Productoon Engtneenng Md the 

Fuels Depanmenl Mectongs were held regularly on a 3-~ week ontcrval dunns the ume of the 

shon term teSl bums and occasaonally dunng the long term test bum The meeungs senc·ally 

constSled of each depanment reponang on the status of thetr work for the test bum Also 

dtscussed was each depanments' responsibah taes for the succeedang test bums 

Overall. the commmee was charged wah the tllSk of execuung thr Tampn Electrtc pholosophy 

of a test bum program 

Shon term tests of coals to anauall) demonstrate compaubohry, followed by long 

term tests of the best coals to demonstrate complete technocal acceptabohl)· 

1 Due to operaung requtrements that all un11s be full y operauonal at maxamum 

capactty dunns h:ash load seasons. test bums can only be sc heduled dunng off 

peak penods of the year These off .,.a~ penods are for several months dunng 

the spnng and fall season 

3 Tampa Electnc was tome constraoned '" tts aba hry to tes t bum coals (To be 

bumong 3 coal on 1- 1-95 would requ11e Tampa Eleetrac to stan receavang 

shopments by the 3 rd quaner o f 1994 Thas as to allow ume to butldup acceptable 

stockpile levels of the new coal) To be reccavong coal on the Jrd quaner of 1994, 

Tampa Electric should have a contract on place by the 1st quaner of 1994 Thos 

os to allow lime fN the supplier to get ready to shop on these new contracts T o 
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have new contracts m place by the I st quaner of 94, would probably requ11e 6 
months of negouattng ume Therefore, contract negouat.ng would stan tn the 3 rd 
quarter of 1993 Stnce the long term test bums will take approxomately three 
months each and can only be done nne 11 1 ume dunng cenatn months of the 
spnng and fall seasons. the stan of the long term test bum must begon no later 
than mtd-1992 Thts means that seven short term test bums are all we can get tn 
by mtd-1992 

4 The test bums were evaluated on a technocal basos onlltally Thos was later 
combtncd wuh an economoc (cost) assessment for a fonal score for each coal beong 
consodered 

f o reogn Coal 

Btg Bend stauon's location on the water tn central flonda allvws for the possobtloty of a foreosn 
co~l supply opuon Developments an thts area hQve been and "'"II conunue to be mon11ored 
Tllmpa Electnc has also done several test bums over the last fofteen years of foreogn coal whoch 
appear:d feasoble based on theor specofocauons Test bums have been conducted o n coal from 
Poland, South Afnca, and Australta These test bums. whoch occurred at e11her the Gannon or 
Bog Bend plants or both, had bad results 

Dunng the last several years. there have been new coal developments '" the countnes of 
Columboa, Venezuela, and lndonesoa Tampa Electnc has evaluated these opuons and dectded 
to test bum coal from lndonesoa Thos was due to 11s compatobo ltl)' " " t' • most of the Btg Bend 
specs. but also because o f several untque charactensucs, namely a 0 1% sulfur level and at1 
average ash content of 1.0% 

Overall, the foreogn coal opuon will have a small role. 1f an) at all, 1n Tampa Electnc fuel 
blcndms strategy Tampa Electnc does not feel that 11 would be prudent to have a maJOr pan 
of the fuel blendtng plan totally dependent on foreogn supply due to the reltabtltty nsk assocoated 
"'1 th sotuauons mvolvt ng poltucal unrest. etc. whtch suppltCs hom a fore•cn country mtght be 
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subJected Tampa Elecmc WLII, Instead. concenrra~t on coal supplies avaJI~ble "''th'" the 

c.onunental United Stales 

U S Coal 

The United States has many geograph1cal areas underla~n Wllth vanous quallues of coal To 
s1mplify the explanauon of the va.nous reg1ons. a map of the Umted States (see 1\hp no I I wa.s 
dov1ded 1nto e1ght geographical areas of s1m1lar coal types 

Apoalach110 Coal Area • Area No I 

The Appalachian Coal area underloes or IS parallel 10 most of the Appalachom 

mountains extending from northwestern Pennsylvanoa to central Alabama Th1s 
area IS one of the largest and most productovr coal regoons Thr coals are 

bi1um1nous IS grade and vary 1n the amounl of s ul fur The area ha.s hundreds of 
mmrs vary1ng m s1ze from under 10.000 tons per yur 10 mulu -m1lloon ton per 

year operauons 

Two coals were pocked from ohos are~ as ICSI bum c;mdJdates The f11s1 wu a 

Blue Gem sum coal from southeastern Krntucky Thr s rco••d wa.s a Pocahonta.s 

113 seam coal from western V1rgtn1a texplanauon of test bum results mcluded 1n 
next secuon) 

~ Gulf Coast Ltgnne Provmce · Area II 

Th1s area extends from the Texas-Mex1co border to the sou1hem pan of Alabama 

The coal o"urs pnmarily IS lignite With average IS recetved values of approx•· 
mately 7,000 BTU Only one mme wa.s found with values above 8,000 BTU 

The mme IS located near the Teus·Mextco borde• and had an HGI value of 28· 
30. whtch ts unacceptably hard 

No coals were p1cked for tCSI bums from thiS rcgt on 
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3 !!hoots Basm • A.rea IU 

The llhnots B:u10 covers llhnots. pllrt of lndtana and eKtends •nto western 
Kentucky The coal.s are bnummous m rank wnh a htgh sulfur content nonnal 
from 3"/o to S"lo A few areas have been '~und wHh sulfur \'alues below ~. 5~;. but 
unfonunatcly. the fuston temperatures are marg10al at best 

One coal was picked from th1s area as a test bum candtdate The coal I S an 
lllinots 116 seam •rune located 10 south central llhnots 

4 Wes(em lmenor Regton · Area IV 

The WeSiem lntenor Reg•on covers pans of Iowa. 1\i tssouu. Kansas. and 
Oklahoma and eJCtcnds mto Arkansas The coals are buum10ous 10 r3l'!~ The 
lower sulfur seams are generally tho n 3t!d therefo re ' 'el) expens1ve Also 1hey a.re 
dtfflcuh to transpo n due to uansponauon constca10ts 

No coals were ptcked for test bums from th1s area 

~ Powder Rt vcr Bastn · Area V 

The Power R1ver Bason 1s located on 1he nonh~.UI q11~dr;u-at of Wvomon1: ;u-ad 
eKtends tnto southeastern Montana It os one of the larcest and most producuve 
basms 10 the western U S woth coal seams of 100 feet 10 thockness The coals are 
sub-botumonous tn rank and consostent on quahty Coal qualny os approxomatdy 
29% moisture. 6~~ :uh. O.S"!. sulfur and ~ .500 BTU's The mones 10 the basm are 
verv large and hoghly producuve 

MaJor problems wnh the Powder Ri ver Ba.s1n coals are the h1gh mo•sture (29%) 
and low BTU's (8.SOO) Also the ash m10eral analySIS shows a hogh Sod1um 
OK1de content (I S%), a h1gh CalCi um Ox1 de content (2JO,;.) and a low T-250 
(2.190°) 



The benefacaa!cd PRB coals were also expl:uned The benefacauon process 

generally lowers ll. : moasture from 29o/. 10 a 2 -I 0% range and raases !he BTUs 

from 8,500 1.0 a 11,000 - 12.000 BTU range In some coals 1he vol aules .-are 

lowered The ash maneral analysas slays lhe same as !he onganal coal 

Tampa Elecmc had been anlcrcs!ed an doang a lcS1 bum of a benefacaaaed PRB 

coal. Several companae.s whach had demonstra!aon planlS under conslruclaon were 

contacted for esumated dates of stan up Thes.e dates were eather too l~!e 10 be 

consadered or kept shppang unul 11 became too late to try a test bum At that 

poant a PRB coal was tesl burned inS1ead 

One coal was pa eked from thas area for a 1cs1 bum The coal was from a mane 

loca1ed south of Gillene Wyomang an 1he Roland seam 

6 Green R1ver1Hmna 13osm Reg10n • Area VI 

Th1s regaon covers the $0Uihem half of Wyom1ng ~d extends anto northern 

Colorado The maJOIIty of the coal as sub-batumanous an nnk bu1 the operaung 

man es are generally an the bllumano us areas The qualary of I he operauns manes 

averages 9,500 to 11.000 BTU. sul fur ' ·alues. I hough below 2 0 lb SO,. avcrase 

hagher than samattar coals an 01her •reas 

l'.·foas1ure lends to be hagh for buumanous coal. avcrasang I J -18°, . Also coals 

lend 10 have ea~her a hagh Calcaum Ox ode con1en1 { 15·25%) or hagh T -250 

lemperatures 

No coals were packed from tha s regaon for a le st bum 
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7 Unna Basm • Area Yl! 

The Unita Basin e)(tend.s from west cennal Colorado 1n1o and through centnl 

Utah The coal 15 bitumtnous 10 rank The BTU values u e between 11.000 and 

12.500 and the s~:~lfur content as low With values generally between 0 7 and I. 0 

lb so,. 

The coals of the :Book Cliffs regaon of the Untta Bas10 tend to have above spec 

ruston and T-250 temperatures The remil.l ntng coals of the Untta Bo.s•n mre 

located 10 the Wasatch Plateau and are lower ruston coals hav10g faorly hach 

Calcaum Oxade of 15-20% 

One coal was chosen from thts area for lest bumang It was from a mtne an the 

Wasateh Plateau o_perauns 10 the Lower O'Conner se3m 

8 Black Mesa/San Juan Basm • Area Ylll 
The Black Mesa Faeld as located ' " the nonheast comer of Arazona and the S30 

Juan Bas10 10 on the nonhwesl quadrant of New Mextco The coal ran~ IS 

predomanatcly sub·bt1um10ous The BTU's mre s enerall>· between 8,000 . 10.80v 

Exasung mtnes have etther hach ash values (14 -=7•to) or are located 3Wa) from 

exast10g railroads The bnummous coals are than. d•sconunuous and generally 

remote With a long truck-haul (plus 75 males) 10 the nearest ra•l lone 

No coal was ptcked from thts area for a test bum 

9 Raton Basm • Area IX 

The Raton Bastn I S a relauvely small basan located 1n nonhem New Mextco 11.11d 

southern Colorado The coal IS bnumanous m rank Qualory as good With a 

"''ashed product averagang 6Yo motsture. IO"'o ash . 0 5"1o sul fur and 12.500 BTU 
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There ase only f\NO s1gn1fican1 operaung coal m1nes on lhe bason The ash fusson 

and T-2SO temperatures of lhese coals are shghsly h1gher (than Tampa Elecrnc's 

demed specs ) 

One coal was p1cked for a 1es1 bum from lhlS asea The mont IS locattd on 

southtm Colorado and ss moning the Maxwell seam 

Shoo Term Test Bums 

As mcnuoned prev1ously , Tampa Electnc cons1ders the 1es1 bumong of any coal supply essentoal 

before 11 can bt considered as a polenual fuel sourer E"en thouch the B11: Btnd fue! 

spec1f1ca11ons g1ve a good ond1ca11on !hat a furl "''II bum successfully 1n the bo1lers. shey art nos 
always succ<Ssful 1n pred1c11ng she behav1or and characsensucs of the ~Ia& on the boolers Th1s 

Cllll severely effect the aeeeptabiltJy of lhe fuel Tampa Elecrnc selected sox iow·sulfur coals 
from \'lliiOUS regoons of the US and one fore1gn low-sulfur coal Coals were selected from each 

reg1 on (a.nd from the coals on lhe regoon) whoch Tampa Elecanc ftlt had tht b<St chance of 
successfully compleung a tcsl bum a.nd 1herefore potentially btcomong a v1ablt furl supply 
source 

The tesl burns were planned 10 be of a shoo durauon (approxoma1cly 2 weeks 111 lcngsh) Th• 

best '"'o or 1hree coals. assum1ng that m111y burned successfull) . would then bt scheduled for 
a long term ICSI bum of 8·12 w.eek duration The purpose of the shoo 1erm test burn was to do 

a broef ontensove evaluauon 1n order 10 qu ockly screen out coals 1hat had maJOr problems "'"hour 
rs slons onvenroroes of coal whoch may nol be usable The Ions rerm res1 burns would then J;IVe 

a complete piCture under a Ions term bum1ng scenauo 

Stnce II IS assumed that we Will be bumong some amount of the hl&h sul fur coal (approximate 

J 66 lb SO,) from western Kensucky under the ex1s11ng long term contracts. each teSt bum coal 

was blended With thts h1gh sulfur coal The blend perc en sage of tess coal for each sest bum was 
adJUSied to a.n approximately 2.2 lb SO, blend, unless other lest bum coal charactensucs 
prevented the un11 from operaung at that blend percenla&e 
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Tampa Electnc destgnated Btg Bend Un11 2 for domg the shon term test bums A nue gas 
condtllontng system was Installed on thts unll to help the electrostatic prectpllator operate duu ng 

bummg of the low sulfur coal The f trst shon term test bum w;a.s conducted tn late 1990 IUld t he 

seventh was completed m early 1992. 

uch test bum has a det:uled repon wnnen to document and expla.. the procedures used IUld the 

results obtamed Thts repon p rovtdes a bnef expiiUlatton of the u~sults of each test bum 

T~st Rum< 

Obi WI Ve 

The obJeCtive of the test bum p rogram at Btg Bend Stauon w;a.s to •denufy coals that could be 

used to meet the Phase I requtrements of the Clean Au Act Amendment of 1990 and also nusfy 

senerauon needs Accompltshm g thts Ob)ecu ve mvolvcd three steps 

A laboratory analysts wu performed on each cand•date coal !\hJor concerns 

were ash fuston temperatures, heauns value. sulfur contenl. and ash content 

2 Those coals deemed sausfactory were test burned tn one of the Btg Bend unus for 

a penod of approxtmately t"'"O weelcs Thts panocular ume penod w:as chosoen 

because 11 allowe-d for an tnoual screemng wuhou1 cornm onong to a large supply 

of coal Thts procedure w:as not adopted unul the thord test bum smce the forst 

two coal s were deemed to be very low nsl to rehable plant operauons 

3 Those coals whtch passed the two weelc screen ong penod were subJected to a 

longer te$t bum penod. rypocall)· on the neoghborhood of 60 doys Thos permo ned 

a longer observatton penod 10 o rder to JUdge the coal's suuabthry for Phase I 

compliance 
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P•r.e 91 Of •. lQ I 
J., order to meet Phase I requirements ·"sulfur d1ox1de emiSSIOns as well as meeung generauon 
needs. coals c:onwnmg an average 2.2 lb SO,h-U.ffitu were requ 1red nus was ach1eved by 
blendmg the teS1 coal wtth c;oal currendy used at B1g Bend St.auon 

The folloWing table summanzes all lest bums conducret' at B1g Bend Station The 
varaability 1n the blend r,auo ts due to vanab1hty of the sulfur content of the test coals 
Those coals c;ont:unmg less sulfur requued less b lendmg 

s-at) fll T ... a._,.. M lla ._, !Mao. 

.... 4 ... .. 

... ... l:.aloolol 1-tnt c .. 1 tltoJU T ... c..e c ... ,_ To t•m c ... r) R~ .... 
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\I.' )OfJW!I ) "' 40 oar.z&.~n 0979"9l .... 06 ' ""ra.n., 
W)OmVI& : 60 40 1 0.~)19) li"Jl'9: ~ •. n o Salu.b t\01"\ 

" !1'14 ,,., c ... : " OJ 1192 0)'31"1: Jl,&'h ncrv••• 
uw. : " " 0~'1'719) ()6.'::'-" 11, 110 Lru.wf~ 

U\Aio ) '' " ~'W9l 06.'26~.) 4, 140 Vu.au.f~ 

v ... l " " 0100~) 01 .,,.,, • .H O IJ••.ual..,., 
....... I 7l l! 06-1))<9) 06-'""il ll.lOO UNatuf.cWf") 

k.c.nd l,.U.t l 100 100 Ol""l 0' U'9: 41.110 Laua:at..n.n 

R:n wS l_Mt l l! 7) o.t'74..,) 0~0)"9.) !0,91 ) \ fnu au t e.n«) 

?IW l ll 7) 06110.'9! 06 l)"?l 1.!, 111 L tlU h l t .not) 

PocahonJj!S 

The coal came from the Vug1n1a Pocahontl\S mme located 1n Vug1n1a and was purchas.:d 
from Island Creek Coal Company The e>ttremely fna.ble n~ture of the coal produc~d 
severe m3tenal handling problems. both 1n the coal ya.rd as well as the fuel ducrwork 
"'11h1n the plant 
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Because of the fnable nature of the coal. 11 conmted o f mostl)• fmc matrnal Excess f1nr 

matenal IS undes11able because of the large amount of surface afforded for moisture 

absorpnon Wet, fine ma.ten al is prone to calung out tn ductwork whteh leads to p luccasr 

10 the ductwork nus oc:cuned several umes dunng the test bum One such occunence 

requ11ed 12 hours to remove the pluggage. Dunng th1s ume. capaclly " 'as restnc ted by 

approxtmately I 00 MW due to the unavailability of the affected equ1pment 

Thts coal was also a problem 10 the coal yard The larse percentase of fmes cau$ed the 

coal to behave like a flutd Thus. 11 would tend to flow away from thr stockptlr Thts 

was aggravated by typteal afternoon rain showers Followtng each ra1n storm. the coal 

.1ad to be retneved from the dramage d1tches surroundtng the coal yard 

Qmill 

nus coal came from eastern Kentucky and was supplied by TECO Coal W11h the 

excepuon of an mcreasc 10 unbumr d carbon losses. performance of the coal was 

acceptable Compared to other coals used at Bt& Bend Statoon. Gatliff coal 1s harder. 

mak1ng 11 more d1fficult to gnnd Th1s man1fests 11self m a detrnorauon tn coal fmcnC'SS. 

oi wtuch I he tmmed1ate 1 mpact tS an tncreur m the unburned carbon content of the fly 

ash Whereas S% rnbumcd carbon 10 the flyash IS typ1cal for the coals normally used at 

B1g Bend Station. 8% was typical dunng the Gatliff test bum It 1s Im portant to m a1 nta1n 

low unburned c:arbon c:ontent tn the fly ash, as th1s d11ectly tmpacts fly ash marketab1ll ry 

lndo ncs.an 

Th1~ coal came from the 1sland of Borneo and was purchased from P T Adaro of 

lndones1a Performance of the coal w;u sausfactory Charar tert sucally. th1s coal has a 

low heattng val ue 1n the neighborhood of 8,800 Btu/pound Th1s ltm1ts the amount that 

can be used because of the need to ach1eve a compos11e product w11h a heaung value of 

at least 11,200 Btu/pound necessary fo r rated mill capac11y Blend1ng th1 s coal to a 2 .2 

lb SO,IMMBtu product wllh no cavac1ty resm ction was possrblc for B1g Be·nd I and 2 

However. because o f Btg Bend l's htgher generating capaCity , blendmg to 2 2 lb 

SO,IMMBtu would result an a capacuy reducuon of approxrmately 30 MW 
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Wyom1ng 

This coal came from the Golden Eagle Mme. located m Tnnodad, Colorado, and was 

purchased from Bastn Resources, Inc Thos coal dod exhobot a shghtly hogher than normal 

slagging tendency whoch can be dealt With througn changes on booler operaung procedures 

Overall, thos coal was utosfactory 

U1lh 
Thts coal came from the Skyline Mone and was purcha.sed from Coli.Stal Corporation A 

d ecos1on on the suotabohry of thos coal was defened after the first test bum because of 

some unrelated equtpment problems. makmg the outcome unclear However. af1er 

extended use afforded by the second test bum. It became clear that the coal was 

unsausfactory due to ItS e xcessove slaggong nature 

Rend kake 

Thos coal came from the Rend Lake Mme and was purchased from Consol Coal Company 

Thos test bum was deemed unsuitable due to excessove sl aggmg Based o n the guodehnes 

established for the quaJoficatoon program, the second test bum would not have been 

undenaken based on the poor results of the first test bt~m It was onl y because of the 

beloef that the faolure of the fir$t IC51 bum may have been due to ash tncompaltbthry 

between the Rend Lake and blend coal (2S~o component} that a second test was attempted 

The second test bum was done usmg I 00~. Rend Lake coal 

cxpenence of the forst test bum was repeated 

Po wder R•vcr B;um 

Unfonunatel). the 

Thos coal came from the Rochelle Mme located neat Boll. Wyomon g and was purchased 

from Peabody Holdmg Company Almost ommedoatel)· upon ontroducuon of thas coal onto 

the booler. performance deteroorated to the poont where the unat capability was lomttcd to 

3) S MW (gross). rcpresen ung a I 00 MW restnctoon The co al was JUdged .u unsausfacto· 

ry 
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Como anson of Shoo Term Test Bums 

At the c:ompleuon of the s< •en shoo term test bums, 11 appeared that five of the seven coals 

burned successfully Stnce Tampa Electnc destred to only test up to three coals on an ~xtended 

basts, a method of determtntng the best three was needed Thts " 'as solved throush th·e use of 

rankmg chans 

Ran~tng Chan ltechmcall 

A techntcal rankmg chan (see chan No I) was developed by Tamp~ Elem~t 10 

order to obJecuvely compare the coals The chan was based upon a Its! of factors 

"iuc:h covered tht tmponant concerns of a coal for all depanments The factors 

were wetghted based on each factors' overall tmponance These factors and thetr 

correspondtng wetght percentag.es were developed b) the Complt:mce Coal Test 

Bum Commtnee The commmee, after developang the chan. then t:lnl..ed each 

c:oal from I to 5 (5 betng the best) for each factor on the chan In the Coal 

Supply pan of the chan, the c:oals were compared to each other In th~ Boaler 

Operauons and By Products areas. tht coals wert ran~ed agaansi how the pl:mt 

personnel fell a successful coal should perform 

2 Rankmu Chan ICostl 

A second chan (see chan No 2 ) was set up to ran~ fuel costs The total 

deltvered cost of each coal was c:alculated on a cents per mrllton BTU bastS A 

ranktng rndex was asstsned wrt,h th e lushest costs coal beans I and the lowest 

betng S 

) Ftna! Ranktng 

The resulls of the techntcal and c:ost ranktngs were than co nb tned on a wetghted 

basts, the cost factor at 40% and the techntcal facto r at 60% The combtnauon 

of these tndexes became the grand total score for each coal The coals were then 

rAnked I to 7. based on the results (see chan No 2) 
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Emunc Long Term Contract O!sposmon 

Tampa Electnc IS negouaung With liS long term contract suppliers concemmg the d!spos111on of 
their htgh sulfur contracts for the 199S lime frame and beyond Tampa Ele.-mc needs to reduce 
the contracted htgh sulfur tonnage on the basts ofbemg unable to bum thts much h1gh sulfur coal 
and sull meer the 2.2 lb SO, limll 

Summary 

Tampa Electrtc's strategy for complymg With the Phase I requirements of the CAA Amendment 
centers on fuel blendmg Btg Bend 1·3 to C<lal blends averagmg less than 2 ~ lb SO, per Ml\!Btu 
The blends wtll be a combmauon of h1gh sulfur Western Kentucky coal b lended .,.,1h low fus1on 
vel') low (<I 0 lb SO,) sulfur coals A mm1mum of two and a m:uumum of three contracts ,.,th 
low sulfur suppliers from d1fferent geographiC regions are planned Tite new low sulfur coals 
.,.,u complete successful short and long term test bums !IOext Tampa El<etrtc w1ll solte!l co•l 
supply proposals from stmtlar coal suppliers 10 each regton to ensure the beS1 prtces poss1ble 
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PAO~ LCD::~ J D I . --· . 
APPEN DIX C 

FC" O REQUEST FOR PROPOSAL 

ln orde r to obwn accurate FGD ~St tnformauon for our compliance plannmg and to maontatn 
a voable Phase I FGD comphan ce o puon Tampa Electnc tntllated an enstneerong effon to secu" 

bods for an FGD system to retrofit to Btg Bend 3 Tampa Electtte ISsued a Request for Propoul 

(RFP) for Archnect!Engmeenng Servtces tn February 1991 to a shon lm of fove bodders 

Proposals were recetved from the follov.1n1: 

United Engtneers & Constructors 
Stone l: Webster Engmeerong Corporauon 
EBASCO Inc 
Gllben & Assocuu es 
Sargent &: Lundy 

Stone & Webster Engtneenng Corp. was selected as thc lowcS1 .. ·aluated cost suppher of 
engmeerong serv1ces Radtan CorJiorauon was also retamed to act as a sp e c ~>! FGD consotltant 

and to ard rn the preparauon of specrfic process reln1ed secuons of 1hc speer f1ta11on They were 
also responsoble for assosung Tampa Elect roc on 1he evaluation of .... 'E's woth oespect to the or FGD 

experoence and to revoew the process rela1ed ponoons of the FGD vendors proposal s 

Conceptual enconeenng and a specrftcauon were completed foo a Reuofu FGD sys1em Tampa 
Electnc ossued an RFP for a wet lomeS1one. forced oxodozed. commercoal srade &YI>Sum FGD 

sys1em on September 1991 Bods were soughr from a shon lost of f"e FGD supploers The 
vendor and the rype of wet lomes1one system b•d were as follows 

General Electnc Envoronmental Scrvoces Inc 
Rtley Stoker Corp 
Asea Brown Bovareo 
Pure Atr 
Noell Inc 

i.OO 

!Open spray tower rype) 
(Open spray tower rype) 
(Open spray tov-.:r rype) 
(Cocuroenl pachd lOwer l)'pe) 
(Double-loop counleo currenl 
packed tower rype) 



l 

The bads were receaved from lkll fave badders on November 13. 1991 The propos3ls were 

e••aluared by Tampa Elecurc, Radian Corporauon (FGD consultanr). and Srone & Webs1er 

Engmeerrng Corp (Archarect/Engineer) The lowes! evaluated cosr proposal was rhen used 1n our 

complaance plannang for funher analysas of lhe FGD compliance opuon versus orher me !hods of 

comphance 
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EXECUJIVESUNU1ARY 

Tampa Electric Company is an investor-owned electric utility which serves retAil customers in 

ffillst>orough and ponions of Pollc, Pine!Ja.s ;and Pa:.co Count:es. Currently, Tampa Electric 

Company serves nearly S2S,OOO residential, commctcial, industrial 11...' public authority Customers 

within its service area. Tampa Electric Company's system has an insWled net electric generating 

capacity of 3,629 MW and 2J generating units located at six different sites: Big Bend, Gannon. 

Hookers Point. Phillips, Dinner Lake and PolL 

The Acid Rain Program of the Clean Air Act Amendments of 1990 (CAAA). set as its primary goal 

the reduction of annual S02 emissio.ns by 10 million tons below 1980 levels To achiC\ e these 

. reductions, the law requires a two-pbasc program which reduces the allowable S02 emissions from 

fossil fuel-fired power plants. Phase I of the program began on January 1. 1995 and continues 

through December 31. 1999. 

Phase U of the program begins on January I, 2000 and further reduces annual S02 emissions from 

Phase 1 plants. Phase n also sets restrictions on smaller plants fired by coal. oil :and gas 

encompassing over 2,000 units in all. The program affect~ eJCisting fossil fueled utility generating 

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

Electric's system affected by Phase I are Big Bend Units I, 2 and 3 Big Bend Unit 4 was designated 

as a substitution unit by Tampa Electric in Phase J S02 compliance Phase n S02 compliance affects 

Big Bend, Gannon and Pol.lc coal units a.s weU as Hookers Point and future fossil fueled generating 

units. Phillips Station. Dinner Lake and ex.isting combustion turbines are not affected. 

1.04 
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This document presents the results of a multi-d"J)&nmental evaluation of potential control options 

for Tampa Electric to comply with S02 emissioo regulations for Phase ll of the CAAA. Tampa 

Electric previously conducted an extensive study for Phase I compliance, with a foUow·up study 

recommending integration of Big Bend Unit 3 with the existing Big Bend Unit 4 Aue Gas 

Oc.sulfuriution (FGD) $)'$!em and fud blending at Big Bend Units I and 2. The Big Bend Unit 3 

Integration was completed and $)'$tern placed in sernce June 1995 which further reduced the amount 

ofS02 .allowance purchases and also reduced Tampa Electric's purchases of higher cost lower sulfur 

coal. l-or Phase ll, Tampa Electric incorporated results from the previous study and developed 

several compliance alternatives. A screening process was used on selected alternatives and detailed 

engineering and economic an&lyses were completed to determine the most practical and cost effective 

Phase )] compliance plan. Construction of a Aue Gas OC$Ulfurization System for Oig Bend Units 

I and 2 was determined to be the most cost effective S02 compliance alternative for Tampa Elect.ric • s 

system. This document outlines the aswmptions, analyses and other corroborating data which 

suppon the selection of this alternative. 

li 
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JNIRODUCUON 

1.1 Tampa Electric' s Sxstcm 

Tampa Elce1ric has six generating plants, consisting of fossil steam units, combustion turbine 

peaking units, diC$Cl units and an integrated gasiJlcation combined cycle (IGCC) unit. The six 

generating plants include Big Bend. Gannon, Hookers Point, Dinner 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 

Electric's energy requirements, Tampa Elce1ric has eleven coal-fired units. Teo of these units are 

· fired with pulverized coal, while the Pollc IGCC unit is fired with synthetic gas produced from 

g~ified coal and other carbonaceous fuels. This technology integrates state-of-the·a.r1 

en·vir01unental prouuc:s for eteating a clean fuel gas from a variety of feedstock with the efficiency 

be:nefits of combined cycle generation equipment. 

Generating units at Hookers Poin.t and Phillips are residual oil-fired units. OiMer Lake is fueled by 

na~ural gas and oil, but is currently on long-term reserve standby. The four combustion turbines at 

Big Bend and Gannon Stations use distillate oil as the primary fuel. Total net system generation in 

1997 was 17,734 GWh produced by 98o/e coal and 2% oil-fired generation. 

·I· 
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1.2 Ovcryim ofRcculaton Rrouj[tmenJJ 

The Acid IWn Program aeatcd under Title IV of the Clean Air Act Amendments of 1990 (CAAA) 

sets as its primary goal the reduction of annual S02 emissions by I 0 million tons below ; ?SO levels, 

to be achieved over a two-phase period. The prinwy goal of tuc: Program is to achieve a nationwide: 

reduction in S02 emWions, which involves allocating a fixed number of annual S02 emission 

allowances to utilities. In order to emit S02, one allowance is required for each ton of S02 emined. 

Phase I of the CAAA began in 1995 and affects mostly coal-burning electric utility plants. Phase n 

of the program begins Janu&rJ I, 2000, and further restricts &Mual emissions from Phase I generating 

plants. The program affects existing utility gener:ating units with an output c:apae~ty of greater than 

. 25 MW and all future utility generating units. 

1.3 Compljance Stntm 

Tampa Electric began its CAAA compliance plan in 1990 and sought input from several areas of the: 

compamy. In 1994, the S02 Compliance Plan Evaluation - Phase I was completed This plan 

reviewed several options to comply with the first ph..se of the CAAA As part of an on-goin.g effort 

to reduce compliance costs and meet compliance r·cquirements in the most cost effective manner, this 

plan was followed by an integration study which indicated that integrating Big Bend Unit 3 with the 

existing Big Bend Unit 4 Flue Gas Desulfurization (FGD) system in conjunction with fuel blending 

and allowance purchases was the best option for compliance for Phase I of the CAAA Tampa 

Electric continued its efforts to develop appropriate compliance options for the CAAA Phase n S02 

-2-
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Electric continued its efforu to devdop appropriate compli&nce options for the CAAA Plwe D 502 

requirements By incorporating the results of previous studies and t.he succ.essful operation of the Big 

Bend Unit 4/Big Bend Unit 3 FGD system integration. Tampa Electric devdoped VIable options to 

meet the more stringent Plwe ll regulations. The preliminary analyses demonstrated that a stand· 

alone FGD system at Big Bend Units I and 2 was the most cost c:ffcetive option These analyses also 

incorporated sensitivities in key pi&Ming assumptions including fuel, .:apiw costs and other pertinent 

iswes 

The comp~ance plan described in this document does not address any specific plans fo~ NOX 

reductions which may be required under the CMA Plwe ll NOX requirements Tampa Electric is 

currently evaluating alternatives for NOX compliance. Tampa Electric will be implementing other 

capital commitments to achieve NOX eomplii.nec, however the NOX related eosts that will be 

11\curred do not affect the selection of the FGD system as the most cost effective alternative 

.). 
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2 PHASE D COMPLJANCE SCB£ENJNG 

2.1 Assumotjons 

2.1.1 Sntcm Auumo!jons 

Sevcru assumptions were used in developing Tampa Electric's Pha..; U compliance plan. The Energy 

and Market Planning Department provided demand and ene.rgy projections. Their projections 

included combinations of proven conservation and load management prognms that reduced the 

growth in system energy requirements. The Cogeneration Services Department provided projections 

of net and purchased cogeneration which reduces system generation requirements. The Bulk Power 

· Department provided assumptions for wholesale interchange. The Energy and Market Planning 

Department also developed the most cost effective Integrated Resource Plan to ma:nwn system 

reliability with addition of future generating pW!ts and DSM energy resources. The Energy Supply 

Department provided operating characteristics for existing generating units Capital costs and 

operations and maintCIWlce (0 & M) expense estimates for the various compliance options wue also 

developed by the Energy Supply Department. 

Fuel price and fuel characteristics information for various fuel types were provided by the Fuels 

Department. This compliance analysis used supplemero.aJ fuel prices for unit dispatch and average 

fuel prices for production costing. 
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2. l.l Ecgnomjc end Figancial Angmprjons 

The economic and fin&ncial assumptions Uled to detennine the present worth revenue rcquircmcnt.s 

associated with ucll compliance altcmalive are summarUed in Table 2-1. This table shows key 

parameters such u inflation rates, income tax rates, capitallu.tlon ratios, rates of return, other 

discount rates and the allowance for funds used during construction (AFUDC) rate 

2.1.3 Comp!jan« Assumptjons 

Several operating assumptions were developed by the project team. as well as other d-.partmcnts 

throughout the company to suppon the engineering and economic evaluation. 

I) Tampa Electric's affected Phase ll units include all wsting and future uruts, 

Phillips, DiMcr Lake Statioo and wsting and furure combustion turbines arc not mc:luded 

2) Five percent of sulfur in coal will be retained in the collected combustion products (Oyash, 

slag and bottom ash). 

3) Tolll loid inclurJcs project~ retail load and finn wholesale sales 

4) Fuel blending with lower sulfur coals may result in decteascd unit availability, net heat rate 

degradations or dectcascd net unit capacity. These impacts were quantified for each 

compliance alternative. 

·$· 
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5) Retrofitting an FGD system or the integration of additional units with the existing FGD system 

may result in decreased unit availability due to the maintCIWlce schedule, net heat rale 

degrwtions or decreased net unit capacity. These impactS were quantified for each FGD 

option. 

-0-
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TABLE 2-1 

TAMPA ELECTRJC COMPANY 

PHASE ll COMPLIANCE ANALYSIS 

SCREENING FINANCIAL ASSUMPTIONS 

,.,. ....... ..,.,.._!l!lt" - . :.. . ' .. ·' ,,_ ~ ... ,,.,, 

• INFLATION 
PRODUCTION 3.0% 
NON-PRODUCTION I 3.0% 

INCOME TAX RATE: 
STATE 5.50% 
FEDERAL 

I 35.00% 
EFFECTIVE 38.58% 

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

RATE OF RETURN: 
! 

DEBT ' 8.00% I PRE.FERRED 7.25% 
EQUITY I 12.75% 

DISCOUNT RAT'E 9.50% 
I 

AFUOC RATE 7.79% 
' 
-~ ., .. -· ~ . .-: ... ·J.,..;.·o .r. ........... o..· ~·· ...il;i%•'-'0 r .J.;t, 

-1· -
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:Z.2 Mcthodo!oc 

2.2.1 Ouantjtatjvc Analpis 

This staBe of the evaluation eomj)ifcs the rtlated costs of eacn eomplian~ altemative ba.std on 

cumulative present wonb revenue requirements, :and the benefit-to-cost ratio (BCR) Compliance 

com were developed on an incremental revenue requirements basis relative to the base ~ (fu~l 

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

system fuel and purcbased power expense, incfernental capital, incremental O&M expense and other 

incremental costs associated with the compliiJI(;C alternatives and construction of new generating 

resources. 

PROMOD, a production costing computer model, was used to detennine fuel and purchased power 

expense associated with each of the scenarios. PROMOD simulates an economic dispatch of Tampa 

Electric's generating system based on incremental production costs In addition to fuel and 

purchased power expense, PROMOD simulates the unit operating characteristic impacts, and system 

dispatch effects associated with different compliance alternatives S10ce dispatch results can create 

varying mixes of generating resources to meet system energy r ...quirements, the process is repeated 

until a scenario which meets both the system energy requiremenu and compliance requirements is 

detennined. 

Once the compliance scenarios production costs were developed, capital revenue requirements and 

incremc:ntaJ O&M expense as>ociated with the compliance alternatives were calculated. 

-8-
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lncrement&l capit&l revenue requirements and O&M expenses were combined with fuel and 

purchased power expense to del ermine the total cost of each alternative. 

2.2.2 Qualitative Ana!nis 

The qualitative analysis incorporates parameten. thai arc not readily measurable on a cost basis. 

Operational concerns, compliance plan flexibility and several risk factors were among various 

parunetcrs considered. Eight specific categories were identified as being critical for each alternative 

Each category was assigned a weighting factor of I • 4. The alternatives were assessed based on 

the irnpon.ance of each category and received a score of +I, ·I or 0. The weighting factors were 

then multiplied by the score for each category and totaled to give the net assessment for each 

· alternative. 

2.3 Screening Assmmenu 

Tampa Electric began developing its Phase U 502 compliance options based on the study perfonned 

for Phase I compliance. In the Phase I study, an extensive investigation was conducted to address 

the feasibility of alternate technologies, various FGD technologies, various fuel blends and 

conversion alternatives. Most ofthe options cvalllated duristg the Phase I study were eliminated from 

funhcr consideration bcausc they were not technologically viable or practical The options chosen 

for the final screening for Phase D compliance included the following . 

• g. 
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I) Fuel blending 

2) Aue Gas Desulfuriution Retrofit 

a) Integration of Big Bend Unit2 with the existing Big Bend Unit 3 and 4 FGD System 

b) Construction of a mnd alone FGD System for Lig Bend Units I and 2 

c) Construction of an FGD System utilizing ammonia- Gannon Station 

d) Construction of an FGD System utilizing limestone at Gannon Station 

3) Natual Gas Replacement 

4) Coal/Natural Gas Co-firing 

S) Purclwcd Power Options 

2.3. I furl Blrndjng 

Fuel blending 11 Gannon and Big Bend with lower sulfur coal is one alternative for compl:i&nCe in 

Phase D Fuel blending may require some modification to the units in order to maintam adequate 

boiler operating conditions Some units may incur capacity derations, net heat rate degradat1ons or 

decreased availability. Several fuel sources, each with different prices and characteristics, were 

analyu:d Each fuel source could potentially have different impacts on unit operating characteristics 

and system dispatch Therefore, the blend oflow sulfur wals wtth des•gn coals (coal types that best 

lit the operating characteristics of a particular unit), will vary based on unit capabiliti" and system 

demand and energy requirements. Fuel blending with lower sulfur coal reduces system fuel flexibility 

and increases operating nsk but has lower e<~~pital revenue requirements compared to other 

alternatives. Tam~ Electric's principal struegy for Phase I S02 compliance is fuel blending This 

alternative is the base case to which the other alternatives were compared 

-10-
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1.3.2 flyc Gas Dqy!fyriu!jon Bcrrpfi! 

A l...imutone Aue Gu Desulfuriz.arion S)'ltem consists of equipment to provide upability to remove 

sulfur dioxide from the flue gu gcneratrd by the combustion of coal The Due gas is diredcd to an 

absorber tower where it is treated with a slurry spray of limestone and water The S02 in the flue gu 

is absorbed by the water to fonn an acid which is then neutralized by the dissolved calcium c:artonate 

(limestone). The reaction of the SOl and calcium carbonate produces calcium sulfite which is then 

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

is calcium sulfate {gypsum) which then precipitates out of solution. The resulting gypsum slurry i~ 

then dehydrated to produce a near dry gypsum alte which is sold as a raw material, predominately 

to wallboud producers. 

1n the case of an ammonia FGD system, ammonia is employed as the absorption material in place of 

limestone. The ammonia rcacu with SOl to form ammonium sulfate, a key ingred•ent in fertilizer 

Ammonium sulfate tan be sold to fertilizer compilllies for their processing facilities 

Four FGD retrofit options were identified for Plwe U S02 compliance. These options include the 

integration of Big Bend Unit 1 int.o the existing FGI; system, the construction of a stand-alone FGD 

system for Big Bend Units I and 2, and the consuuction of a stand-alone FGD system for Gannon 

Units 4, 5 and 6. For each of thC$C FGD options, a limestone-based system was evaluated. 1n 

addition. an ammonia FGD system was considered for Gannon Units 4, 5 and 6 Each alternative was 

assumed to have an in-service date of January I, 2000 A desc:ription of cac:h of these options as wcU 

as the operating and linancial assumptions arc provided in Tables 2-2, 2-3 and 2-4 

-11 -
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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 realizetl as well. Switching from low sulfur to high 

sulfur coal enables Tampa Electric' a system to operate more cost effectively while continuing to meet 

environmental standards since the high sulfur coal more closely represents the design fuc:ls ofT ampa 

Electric's coal-fired units. To determine the economic viability of each of the FGD options. the 

quantitative and qualitative analyses described previously were: applied 

2.3.3 Natunl G11 Replacement 

Replacement of existing coal-fired generation with new, natural gas-fired generation was also 

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

. rellin i!!d mainlain lhe wal handling 5)'$\elll for lhe remaining CQ~·fll'~ ufliu Reurem.ent and 

replacement of the coal-fired units with new natural gas-fired generation arc possible options. 

However, the revenues from the sale of the existing units, O&M savings and operat ional efficaency 

improvements do not offset the higher fuel cost of natural gas and the high capital cost of the 

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

generation was identified as not economically via.ble. 

-12· 
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TABLE 2-2 

TAJ\1!PA ELECTRIC COMPANY 

PHASE II COMPLIANCE ANALYSIS 

SCREENING SCENARIO Di:SCRIPTIONS 

SCENARIO DESCR.ll'TION 

BASE BB3 & 4 scrubbed by the exiStins BB4 FGD System. 
BB I & 2 utilize fuel blendins to meet Phnsc I :md Plu.se ! I 
SO: requirements. 
Gannon 1-6 fuel blend to meet Phnsc II SO: requirements. 
resulting in capacity restnctions a.nd availability 1m pacts on 
GN I· 4. 
Assumes 20,000 al loWlll\c:es purchnscd each year. 

GANNON AMMONIA Construction of new. stand aloneFGD system for G:mnon 
4. 5. and 6. 
Design would consist of one scrubber tower wtth n new 
Slllck located on top of the absorber tower. 
Ammo.nia used ns reagent to produce a gr.u~ular gmde 
Ammonium Sulfate by-product. 
No redwu!Mcy of equipment . 
Assumes 20.000 allowances purchased each year 

GANNON LIMESTONE Similar to G:mnon ammonia FGD system with the 
exception that Limestone is used ns the reagent to produce 
an agricultural quahty Gypsum ns the by-product. 
Assumes 20.000 allowances purchased ench year. 

DB2 11\'TEGRATJON Integration of BB2 mto the extstmg BB4 FGD System . Existing S\llck modtficauons r.~ther than new stack 
construction. 
Limestone reagent will be used 10 proouce a wallbo:ud 
qUAlity Gypsum by-producL 
Assumes 20.000 allowll/lces purchased each year. 

BIG BEND I - 2 STAND Construction of new, stand alone FGD system for 88 I & 
ALONE 2. 

New stack would be constructed. 
Limestone reagent will be used produce a wallboard qUAlity 
Gypsum by-producL 
No balanced draft modifications will be mnde to the 
boilers. 
Assumes up to 20.000 allowances purchased eacb year. 

·13-· 
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COMB!HEO FCO 
AVAILABIUTY & EfFICIENCY 

BB4 
BBl 

BB2&3 
BBI&2 

--- ON4-6 

CAPACITY DERATION 

-
CAPACITY IMPROVEMEN . S 

. -
HEAT RATE DEGRADATIONS 

- -
HEAT RATE IMPROVEMENTS 

- -
UNIT AVAILABILITY IMPACTS 
DUE TO FUEL BLENDS 

-
OUTAGE SCHEDULE 
MOOIACATIONS 

.... -

TABLE 2-3 

TAI\WA ELECTIUCCOMPANV 

PIIASE II COMPLIANCE ANALYSIS 

OPERAT ING ASSUMPTIONS 

. . 
GANNON 4 5 &I 

BASE -LIMESTONE -AMMONIA 

9S% 9S% 9S% 
86% 86% 86% 

.. . . . . . .. -- . --. -
--. . - -... - . -.. . 
. . . . - &8% &&% 

10MWonGN1 12MW 14MW 
9MWonGN2 total total 
U MWon GNJ on GN 4, 5, 1& 6 on GN 4, 5, & 6 
19 MWonON4 

. -. . . 19 MWon GN c 19 MW onGN < 

2%onGN 1·4 148% 171% 
on GN4, 5. & 6 onGN4, S, & 6 

... -- 2% onGN ·4 2% on GN 4 

9 mo•e outage day• 91~n O<llage days 9 ~ss outage d•ys 
eac:h on GN I -4 onGN 4 onGN 4 

2·3 mo•e outO>ge days 2 · 3 ~ss OUI3g<! days 2-3 leu outage days 

. 
BIG BEN0 2 

INTEGRA TlOfl 

9<1% 
... . . 
815% -. --. 
..... . 
1JMW 
on BB2 

Non<> 

302% 
on 002 

None 

None 

tac:h an GN S&S u c:h on GN S&6 
" "' M • • "' L . - . -. None NOI\e' Mod1f1ed tn 

1999 & 2000 

~-. 

............... 
BIG BENO 1 • 2 
STANDALONE 

9S% 
86% 
.. ---
9)% . .. .. 

14MW 
total 

on881 & 2 

10 MWon GN 1 
OMWonGN 2 
14 MWonGN 3 
19 MWonGN4 

162% 
onBB1 & 2 

2% on ON 1·4 

91~ss outoge days 
u c:h on GN •·• 

2· 3 tess outage days 
l:l c:h an GN S&6 

None 

. 
~ ·-

~ 
~ 
L-

~ 
~ 
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TABLE2-1 

TAMPA ELECTRIC COMPANY 

PHASE 11 COMPLIANCE ANALYSIS 

PRELIMINARY SCREENING COST ASSUMPTIONS 

I i I ! ' BIGBEHD2 I BIG BEND 1-2 • GANNON 4, S. & 6 I 
INTEGRATION 

.CAPITAL COST (91$000) $17,300 . 
!CAPITAl SAVINGS (96$000) so 

I NET CAPITAL COST (K$000) S17.300 • 
!ANNUAl O&M EXPENSE (K$000) 

I ' 
S1SO 

l lANNUAlREAGEHTTONS 1JS.OOO . . 
I REAGENT COST (16$/Ton) $7.18 

I i ADOtTlONAl DBA (96$/yr) • $1 00.000 
j 

!ANNUAl BY .PRODUCT TONS 2SO.OOO 

• 
IBY PRODUCT SALES (9&$/Ton) S2SO 

iT AX liFE 20YR 

BOOK LIFE 30YR 

IN SERVICE DATE 01/0112000 

STANDALONE 

$73.000 

so 

$73.000 

S7SO 

270.000 

S7 18 

$200.000 

soo.ooo 

S2SO 

20 YR 

30 YR 

01/0112000 

·U• 

1.'~0 

U MESTONE AMMONIA 

S63.12S $68.22S 

$2,000 S2.000 • 
! 
I 

$61 ,125 S66.22S t 
$1,190 S1.• SO ~ 
22e.ooo 69.600 t 

' 
$20.00 $19000 

None None-

•ao.ooo 267.000 

S1 SO $8000 

·-, 
20YR 20 YR i 

JOYR 30 YR 

0 1/0112000 01/0112000 
• 



2.3.4 Coai/Natvnl Gas Co-Orinc 

An alternative to fuel switching an existing roal unit to natural gas. •s co-firing. in which c.a.se gas and 

coal arc burned simul11ne0usly in the same boiler. However, the 1 vo fuels are not physically mixed 

and would require additional burners and auxiliary equipment tC' use natural gas in unison with 

pulverized coal. Co-firing will reduc:c sulfur dioxide emissions and may also improve boiler operating 

characteristics by mitigating slagging and fouling problems, stAbilizing burner names and reduci.ng 

unburned carbon. However, because co-firing requires the maintcnanc:c of two fuel systems (coal 

a.nd gas). this option does not realize savings from the retirement of coal equipment Tampa Electric 

curre.ntly forecasu the pric:c of nawral gu to be signilicantly higM! than coal, hence no fuel savin,gs 

would result from this option, S.inc:c this alternative produc:cs n.o savings to offset !he associated 

capital expenditures, it was identiiied es not economically viable 

2.3.5 Pun;hascd Power Options 

Tampa Electric considered purchased power as an option for complying with CAAA Phase U 502 

enuss10n requirements ~a result of the FGD screening. it was estimated that approximately 800 

MW of firm capacity would have to be purchued by TEC to displace S02 Cll\lssions of its coal 

generwon and be within the compliance requirements of Phase U 

The 1997 Florida Regional Coordinating Council (FRCC) Reliability Assessment was used as tihc 

basis of an a.nalysis to dttermine the availability of firm capacity Nithin Peninsular Florida. 

Bcginrung in the year 2000 and coruinuing through 2006, reserve lll&lgins in Peninsular Florida range 

·16-
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firom 19".1. to 16~. in the summer and 16% to 13o/o for the wint.er. A purclwc of a fum 800 MW 

firom Peninsular Florida would reduce reserve margins below 15~1. for sununer and winter in almost 

every yur of the forecast. Table 2·5 uses reserve margin dau from the 1997 FRCC Reliability 

Assessment to show the effect of an 800-MW fum purclwc on the region's capa.c:ity reserves. A finn 

purclwe of this siu wa.s considered imprattieihle as a Plwc D oomplianec sttategy for Tampa 

Electric based on the potential impact it would have on Peniruular Florida· s reliability 

2.4 Scrugjng Results 

This section presents the results of the economic analysis of the various compliance altenatives. The 

cumulative present worth revenue requirements (CPWRR) are provided in 1996 dollars and .are 

differentials relative to the base case fuel blendmg scenario. CPWRRs are provided for all 

sensitivities along with estirnatcdl residential rate irn~·acts. A Benefit-to-Cost Ratio (BCR) was ~so 

d.etermined for ea.c:h option to as.scss relative economics 

Table 2-6 provides a summary of the results of the quantitative analysis The resulu show that the 

Big Bend Units I and 2 stand-alone FGD option demonstrates the greatest relative benefit This 

option has the greatest CPWRR savings, provides the most benefits to retailn~tepayers and has the 

second highest BCR of the options evaluate!!. A gnph of the CPWRR for each option is ~so 

provided in Figure 2-1 . 

Table 2-7 shows the results oft he q~itative analysis. The sa-eening risk decision matrix .shows t.Nt 

the best option is the Big Bend Units I and 2 stand alone FGD. This option provides coal sou1·ce 

· 17-
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Oexibility, is a proven technology in which Tampa Electric is experienced, and benefiu. retail 

ratepayers. 

Because the Big Bend Uniu I and 2 IWid alone FGD system demonstrated the best economics with 

the le&Jt amount of risk. it wu concluded that this option was the best alternAtive for Phase D 

502 compliance. 

·••· 
j_23 



.~ 

N :.. 
~'1' 

2000 
2001 
2002 
2003 
2004 
2005 
2008 

1999/00 
2000I'JI 
20011: 2 
2002103 
200~ 

2004105 

~ 

Firm Rese<W Mtt1Jin 
('!1.) 

18 
11 
18 
I& 

17 
18 
18 

Firm Rrservo Margin 
(%) 

16 
15 
15 
14 
14 
14 

13 

TABLE 2-5 

FRCC Reserves 

Summer Reserves 

F"om Capxity Reserves 

Reserve Capaoty 
Above I 5% Firm Installed 
Resetve Moroin DSLI 

(MW) (UW) (MW) 

1281 3303 3074 
835 2890 :11se 
980 3102 3160 
498 2616 3271 
1124 2777 3331 
516 2760 3357 
215 2533 3382 

Winter Reserves 

Firm Capadty Re&OMOS 

Resetve Capooty 
Above 15% Firm Installed 
Rtservo lllargln Ca~city OSM 

(MW) (MW) (MW) 
191 1739 3<893 
45 l&aO 3<925 
98 1731 4039 

-339 1290 4 154 
· 569 1127 4 201 
-<141 1329 4 256 

·929 923 4 305 

Data wJS la~en hom lhe FRCC"a 1997 Rtll• blU!y Assossment 

Firm Co~ fleseNes w/ 800 
MW Firm Pl.oc:hase 

Ins~ Res.,.... . DSLI ~ 
(MW) (MW) 1'!1.1 
2508 3074 18 
2090 31511 15 
2302 3160 Ill 
1818 3271 14 
1977 3331 15 
19150 3357 14 
1733 3382 13 

-----

Ftrm Ctpad ty lletotvet w/600 
lAW FinTI Pun:hase 

In• taRed Res~tve 

~.Jty DSM Ma_!iin 
(MW) (MW) (~ 
939 3893 13 
MO 3925 13 
931 4039 13 
490 4154 12 
327 4201 12 
529 4 2511 12 
123 4 305 II 
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TAULE 2-6 

TAMPA ELECTRIC COMPANY 

PIIASE II COMPLIANCE ANALYSIS 

10 YEAR SUMMARY 

CASE 

,_ jf' ---.. .1 

2000 . 2009 
Differential · Benefit 

CPWRR Cost 
(9~$0()Q) Ratio 

882 FGD INTEGRATION (19.02 1,435) 2.14 

BB1 & 2 STAND ALONE 

GN 4, 5, & 6 
LIMESTONE 

GN 4, 5, & 6 
AMMONIA 

(60,487.860) 

(16,027,073) 

(35,577.741) 

'-<---- . - ·- ·-- ~ '- . 

1.86 

1 27 

1 45 

-:- -....- . 

Relative 
Benefit 
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1 
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TABLE2-7 

TAMPA ELEcrRIC COMPANY 

PHASE D COMPLIANCE ANALYSIS 

SCREENING RISK MATRIX 

I I I ' 

Key Oblecllve 
WolghUng 

Foetor 
aa .. Fuel I Ill; Bend 2 Big ... 'd 1~ iGJnnon 4,$,5 GIMOn 4,5,6 8 1endlno lm.aratlon Stand Alone • LlmH tono Ammon1a 

I 
I I Providu Coal Souru Flolllblllty ~ ·1 0 I 1 1 I 

Op.raUonai/Tochnology/Stloty 

! 
I • 

lmpllc:.~~Uona ~ ·1 • 1 I 1 0 • 1 . 
Ca pltal lnvH tmont 3 1 I 1 I ·1 I 

·1 I • 1 ' I I 

I I I l • com.,.tillw Position 3 ·1 0 , , , I I 

Dtpenc:len" on 502 Allowance 

I 
I • I 

I 
Pure: huH 2 ·1 ·1 

1 
1 0 

I 0 

I I I 
Impact on Rot.oll Rltal (Fuel/ECRC) 2 • 1 I 0 1 , ·1 

lmpa" on Shott-lonn E.amlngs 1 ·1 I 0 l 1 I 1 I I 
I 

! I 
I I ' o..,.ndonco on Br·PrOCIIJCt Mall<et 

Impact on local Mall<et 1 1 0 •• • 1 
' 

• 1 . 
Welgltwd PosiUv• lmptct • I 3 16 10 I 8 
Wolgh .. d NogaUvo Impact ·16 l ~ ... 

I 
... ·10 

I ' 

l : I I NET ASSESSMEHT (Wolghtadl ·12 ·3 12 6 ·2 
' I 

·Zl·· 
1.27 

' 



3. BIG BEND lc\2 FGD ANALYSES 

A.s discussed in Chapter 2, the screening analyJis ~ncluded that a SWld alone FGD S)'ltcm at Big 

Bend Uniu I and 2 was the best option for Phase n S02 ~mplianc.c. To c:suure that lhi1 option was 

prudent given a wide range of contingencies, Tampa Elec:tric performed a JCnC$ of additional 

analyses in~rporating various sensitiviliC$ which are summanzed in Sectton 3 3 These additional 

analyses include semitivities on capit.al ~st. increment.al 06-M expense. allowance marlcct 

variability, fuel prices, project deferral, and asset amortization. In ,_. filion. the base c;ase and the 

FGD alternative were updated wilh Tampa Elec:tric's most current assumpuons, surnmarw:d in the 

following sections 

. 3. 1 Base Cm Anumn!joos 

Tampa Electric's base c;ase ~mplianc.c plan ~rporatC$IOw sulfur fuel blends and S02 allow;ance 

purchases. The fuel blends for each ~al unit were set at a fixed perc.cntagr with the exception ofB ig 

Bend Units I and 2. The blends for these two units were vliJ'ied each year in order to meet the 

compliance cap. The blcnd1 ~nsist of high, medium and low sulfur coal1 Due to operational 

requircmenu, Big Bend Units I and 2 arc rC$lriCled to a maximum of 80 to 90"/o low sulfur coat in 

any given year. Tampa Electric; pb.ns to pwchase approximately 25,000 allowance credits during 

each year of Phase D. These additional credits will help provide fuel flexibility and allow the affee1ed 

units to bum a higher percenuge of design fuels. So::1e low sulfur coals rnay impaa the unit 

availabilities, net unit capac.ities, or unit heat ratC$. ThC$e unpaas ltave beeJ' accounted for in the base 

case assumptions. 

·2J· 
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3.'2 Big Bend J&l fGD Al!crnllivc Auumotjons 

The FGD alternative a.sswnes thai Big Bend Units I and 2 would bum high sulfur coal and would 

be scrubbed at 95o/o efficiency with 98% system availability. This option results in all coal units at 

Big Bend Station bcing scrubbed. Because Tampa Electric is restricted to a system S02 cap, the 

scrubbing of Big Bend Station allows Gannon units to bum a higher sulfur blend and still meet the 

system S02 cap. Hence, fuel .savings arc realized at both Gannon and Big Bend stations. 

Furthermore, by blending higher sulfur coal at Gannon, those units are able to mitigate some oft.he 

operational derations associated with burning low sulfur coals. 

Tile c.api tal cost of the FGD system is estimated to be approximately S90 million (including AFUDC). 

This estimate is bat.ed on the conceptual design and a detailed cost estimate performed by an outside 

consulting firm. The annual incremental O&M expense of the FGD system is estimated to be 

approximately S3.5 million based on Tampa Electric 's past experience in fuel blending and operation 

of the ex.isting FGD system. Other financial assumptions, including any revisions to other 

assumptions regarding the FGD system case are summarized in Tables 3.1 and 3.2. 



TABLE 3-1 

TAMPA ELECTRJC COMPA~\' 

PHASE II COMPLIANCE ANALYSIS 

BASE CASE & FGD CASE 
FINANCIAL ASSUMPT1 uNS 

I INFL.A TION 
I PRODUCTION 2.80% I NON-PRODUCTION 3.00% 

INCOME TAX 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% 
COMMON EQUITY 12.75% 

DISCOUNT RATE 9.55% 

AFUOC RATE 7.79% . 

• lj.. · 
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TABLE 3-2 

TAMPA ELECTRJC COMPANY 

PHASE II COMPLIANCE ANALYSIS 

881&2 FGD COST ASSUMPTIONS 

' ,..,-, 31 - . _, 
BIG BEND 1-2 

STANDALONE 
FGD SYSTEM 

CAPITAL COST" (Nominal $000) $89.271 

--
ANNUAL O&M EXPENSE (Yr 2000 $000) 

I 
$1.167 

ANNUAL REAGENT COST (Yr 2000 $000) 2.322 

TAX LIFE See pg. 27 

'BOOK LIFE 10 YR 

- ·- --
l iN SERVICE DATE 07/0112000 

. Includes AFUDC . 

26 

c • 

l 
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PAGE~ L Of 12.. 
3.2.1 Fjnapcja! A11ymp1,on• 

Tas-l, jfr 

The u.x life for poUution conllol facilities added to units buil' .,rior 10 1976 is eligible for special tax 

uutmenl under Section 169 of the Internal Revenue Code. The benefit of this election is 10 

e.ffectively reduce the tax life of the equipment. Rese.vch indicates that this project may be eligible 

for a 5-year tax life on up 10 60"/o of the ISSd value. The remaining value would be depreciated over 

a 20·year Modified Accdcratcd Cost Recovery System (MACRS) life Ths shone ned tax life 

generates additio!W value through deferred taxes. 

· Rccovm Period 

The company will accumulate project costs, includmg AFUDC. 10 Account 107- Constructoon Work 

ln Progress (CWIP) until the project is placed in service At that time. the comp1111y will begin cost 

recovery through the environmental clause. The compMy requests the approval of a ten-year period 

to lUtlortW: the project cost to expense to match the period of greatest fuel cost savmgs to the 

ratcpaycts The use of a I 0-yc:&r recovery period rcco~ that the FGD system os not being built 

to serve incremental load on Tampa Electric's system but. onstead, will cna'>le the company to comply 

with a regulatory mandate and achieve the intangible benefits of cleaner air Significant fuel savings 

will flow from this project relative to the ba.se e&se scenario Using a 10 year recovery period will 

ellilble Tampa Electric to recoup the cost of the equipment over a reasonable period of time while 

producing net bene.fits to customers. This is a conserva!ive approach and one which will benet 

132 



prepare Tampa Electric to deal with increasing uncertainties in the electric induSiry. This proposal 

benefits lhe ratepayers through fuel cost savings and maintains a conservative approach to capital 

recovery of a major expendirure late in lhe life of IWO generating units. 

Capital Cost 

The revised capilal cost estimate is $82.4 million_ This figure docs not include AFUDC Total cost 

including AFUDC is approximately $90 million. 

lnmmcntal O&M Cosq 

. O&M costs represent approximately SJ.S million per year in 2000 doUars. This figure is comprised 

of approximately $2.32 million in rcagcnu (limestone and dibasic acid) and approximately S 1.17 

million in plant O&M. Bolh values are expected to escalate at a rate of 3% per year 



3.3 Contingency Ana!yaq 

Several sensitivities were perl'onned to verify the economic viability of the Big Bend Units I and 2 

FGD option. The sensitivities include: capital cost, S02 allowance market VIability, fuel price 

sensitivity and a deCem! analysis. 

3.3. I C 1oital Scnsitjvity 

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

2 FGD alternative. Sensitivities wuc analyzed for a so;. and 10"/o vanation to the assumed CApiul 

cost. The increased CApital expcn.$C would decrease the benefits of the FGD system: oowever, the 

FGD system is still a more economically viable alternative than the fuel blending base case. 

3.3.2 Allowpncr Markrt Vjability 

Because the cost of S02 allowances in Phase U is expected to be low compared to the cost of low 

sulfur coal, Tampa Electric would expect t.o purchase allowances as part of a fuel blending plan. but 

would restrict that quantity to 25,000 allowances per year as ment ioned 1n Sectaon 3 I To quantify 

the potential benefits of inaeasing the amount of allowances purchased in a n·el blending plan, an 

analy$is was perfonned to detennine th.e CPWRR of several fuel blend/allowance purchase plans 

versus the FGD alternative. The ·results of this analy$is are presented in Figure 3-2 The resuhs 

shown indicate that the FGD system provides !Ve&tcr benefits than increasing the purc:lwcd quantity 

of allowances 

·29· 
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I FIGURE 3-1 I BB 1 &2 FGD CAPITAL COST SENSITIVITY 
DIFFERENTIAL VS. BASE CASE 
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[ FIGURE 
3

"
2 II OPTIMIZATION OF ALLOWANCE PURCHASES 

881&2 FGD ANALYSIS 
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P~OFll 

J.Jo.J Fuel Price Scpsj!iviry 

The fuel bendiu provided by the FGD system ate dependent on the differences in cost between low 

and high sulfur coals, i.e., the greater the diffen:ntial in cosu, the gre&W the fuel benefiu of the FGD 

aystem. To evalLWc the rislc associ11cd with Tampa Electric's low/high sulfur co&! price forec:asu, 

a comparison was made of the Tampa Electric forecast versus available database resources. In a 

comparison of fuel pric.c force&Sts, it was obsc:vcd that the company's forccut for high sulfur coal 

was higher tlwJ other forecuts. The Tampa Electric forecast for low sulfur coal was lower than 

other forecasts. Therefore, the differential in fuel costs was concluded to be conservative when 

compared to other industry forccuu. In addition, it was demonstrated that the fuel cost differential 

in the Tampa Electric forccut escalated at a slower rate than the other forccuts, thus re-enforcing 

: the conservative approach. The fC$Uits of these comparisons Me; provided in Figvrcs 3-3 and 3-4. 

3,3,4 Deftm! Ana!vsjs 

To determine the impact of delayin.g the project, a one-year deferral was analyzed. For this analysis. 

it was assumed that capital costs would escalate 2.8% for uch year of deferral, but the annual cash 

flow distribution of the fuel savings would remain the same. The results of this analysis are provided 

in Figure 3-5 and show that the deferral would be more costly on a CPWRR basis. 

-Jl-
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!FIGURE 3·3 I 
FORECAST COMPARISON 

EAST KENTUCKY vs. WEST KENTUCKY 
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DEFERRAL ANALYSIS I FIGURE 3-5 I 
DIFFERENTIAL VS. BASE CASE 
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3.4 Comolianct Consideration, 

3.4.1 On-going Comp!ianct Stntm 

In choosing its compliance strategy, Tampa Electric will continu~ • .., evaluate the S02 allowance 

market. Tampa Electric will continue to incorporate allowance purchases to minimize the use of 

lower sulfur coals in its clfons to redu~ oven.ll compliance costs and balance these purchases with 

our role in the community. Therefore, Tampa Electric proposes 10 implement a compliance piiUl 

wh.ich offers the greatest flexibility to meet compliance requirements with internal resources and be 

responsive to the allowance market if the economics are favorable while still operating in a.n 

environmentally prudent manner. 

3.4 .2 Operational Concerns 

The fuel blending base case requires extremely low sulfur coal blends which would result l1l 

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

In addition. higher Loss on Ignition (LOI), slagging and fouling problems and maintenance diJiicullies 

are anticipated with these low sulfur blends. 

3,4,3 Public Pmpectjve 

Opinions of the Aorida Depanment of Environmental Prot.cction. Aorida Public Service 

Commission. environmental organizations, Customers, both wholesale and retail as weU as the 

.)(>. 
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general public are likely to VI1'J repnling the most appropriate method forT ampa Elcctnc to comply 

with theS02 emissions reductions required under Plwc D ofTitle IV of the CAAA of 1990. The 

con:struction of an integrated FGD system for Big Bend Units I and 2 allows Tampa Electric to bum 

a wide range of eo&ls in an environment&l.ly sound manner consistent with Plwc D requirements, and 

at the least cost to our Customers. The more costly optiOfl or· UJing more expensive lower sulfur 

fuels, or reliance on the use of allowances instead of emissions r..ductior.s to meet the Plwc 1J 

requirements, arc much less likely to be weU-roc:eived by the public 

The results of the economic analyses of available Plwc D compliance alternatives clearly show that 

construction of an FGD system for Big Bend Units I and 2 provides the lowest cast impact to our 

Customers. In addition, the iMoVLtive approach to the design and development of the FGD system 

will allow Tampa Electric to can.struct the FGD system at a price campetitive with other FGD 

~ystems. Tampa Electric's ability to keep construction casts low is aided by the fact that many 

camponents of the FGD system are existing and may only need modification rather than totally new 

construction Compliance with the CAM in the most cast effective maMer, caupled with the 

advMttages described above, suggests that this campliance option is more likely to be viewed 

posuively by our Customers. 
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4 CONCLUSION 

ln devdoping the most cost effective alternative to comply with the swutory and environmental 

requirements associat.ed with Phase 0 of the Cle&n Ajr Act Amendments of 1990, Tampa Electric 

examined compliil\et: costs as well a.s other environment11 concmu. 

1.1 Rccommcndat jon of ApPropriate Compliance Plan 

Based on the data compiled, the consuuc:tion of a Flue Gas Desulfurization System for Bis Bend 

Units I and 2 is the best option for compliance with the Clean Ajr Act Amendment Phase U 502 

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

options is higher, the overall benefits to the ratepayer ue much more significant than with the other 

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

flexibility to allow our ratepayers to rcaliu significant fuel savings 

4.2 Comp!janu Plan lmDlemtn!atjon Schcd ulc 

Tampa .Electric proposes to proceed on a very aggressive schedule to accomplish having the FGD 

System in-service i.n the year 2000. Although T&mpa Electric is targeting the FGD system to be 

operational by January I, 2000, a July I, 2000 in-service date may be more re&listic Tampa Electric 

will submit a petition in May 1998, to the Florida PubUc: Service Commission for approval of cost 

recove17,· for tlus project.. Sirnult..aneously, enviroMICiltal pennitting will proceed Tampa Electric 

plans to submit required environmental permit applications in June 1998. Based on communications 

-ll-
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with the Deparunem of Environmental Protection. Tampa Eleetric antir opates the rdea.se to initiate 

construction to be received in September 1998. All project enviroMlental pennits should be obtained 

by December 1999. 



PHASE II COST EffECT!VEt,[SS STliPY 

TAMPA El...ECTIUC COMPANY 
lXlCKET 9&0693-EI 
WITNESS HERNANDEZ 
E.Xl-IJBIT NO nut ·I ) 
DOC\II'>tENT NO l 
PAGE I OF I 

The Phase II coSt cffectl\·eness study comp~rcd s~ stem rc\'cnue requarements of the Big Bend 1 
and 2 FGD System versus n cornphancc plan incorporating lo" sulfur fuel blends with SO: 
allowance purchases. The revenue rcquarcrnents were compared an year 2000 dollars over ten 
year . twent)' year. and l"enty·fi\'t ycat pcnods. 

The capiull cost of the FGD sys1em was assumed to be $89.3 millaon tancludin~; AFUDCI. The 
lll\llual O&M expense of S3.5 millaon ancludes S 1. 17 malhon an 0&~1 and S~.3 mallaon an rea~ent 
costs. Tlus Stud~ assumed an an-service dale of Jul~ I. 2000 

Fuel prices "ere consastent wllh the 1998 Ten Year Sue Plan In 1he fuel blendang case. Bag 
Bend Unats I and 2 would bum a blend of low and medium sulfur coals to mecl Phas, II 
requirements In the FGD c.uc. lhese units would be scrubbed wllh a CJS• o cfficacncy .1nd 'lK0 o 
FGD a\·ailabihty. therefore buman~ IOO"to hagh sulfur co~l 

The Phase II cost effectiveness study concluded thai a sys1crn prcscnl wonh re venue rcquarcmcnt 
savangs of approximalely $18 mallaon ( I 0 year). S80 malhon 120 y.:ar l. S% m•llaon (2:\ \'can 
would resuh I rom the FGD ease 
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PHASE II COST EFFECTIVENESS STUD¥ 

TAMPA ELECTIUC COMPANY 
OOCICET 91069l·EI 
WT'JloiESS: HERNANDEZ 
EXHIBIT NO. CTUi· l ) 
DOCUMENT 1-10. J 
PAGE I OF I 

The Phase: II coSl effectiveness study compared system revenue requirements of the Big Bend I 
and 2 FGD System versus a compliance plan incorporating lo-. JUifur fuel blends with S01 

allowance purcha.sc:s. TI1e revenue requirements were compared in year 2000 dollars over ten 
year, twenty year. and twenty-five year periods. 

The capital cost of the FOD system was ll$SUllled 10 be S89.3 million (including AFUDC). The 
annual O&:M expense ofS3.5 million includes Sl.l7 million in O&:M and S2.3 million in reagent 
costs. This study a;sumed an in-service date of July I, 2000. 

Fuel prices were consistent with the 1998 Ten YeM Site Plan. In the fuel blending case, Big 
Bend Units I and 2 would bum a blend of low and medium sulfur coals to meet Phase II 
requirements. In the FGD casc. these units would be scrubbed with a 95% efficiency and 98% 
FGD availability. therefore burning 100% high sulfur coal. 

The Phase: II coSl effectiveness study concluded that a system present wonh revenue requirement 
savings ofapproximatcly SIS million (10 year). $80 million (20 year), S96 million (:!5 year) 
would result from the FGD casc. 
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TAA-:PA ELECTRIC COMPANY 
CODE WENTIFlCATION SHEET 

llllil T~: CT - Combustion Turbine 
cc - Combined Cycle: 
CG - Coal Guifll'f.' 
D - Diclel 
PS - FouiJ Sctam 
HRSG - Heal Recovery SICim Gc:ncrator 
IGCC - lnlearaud Gasification Combined Cycle 
ST - Steam Turbine 

1llli1 SUlnH; p - Plumed 
T - Rqu1a1ory Approval Received 

Fuel I~; BIT - Bituminous Coal 
c - Coal 
PC - Pc:trOicwn Coke 
HO - Heavy Oil (16 Oil) 
1.0 - U&)u Oil (12 Oil) 
NO - NatWal Gas 
WH - Was~e Heal 

Envirmmmt~l: CL - CIOied Loop W11.er Cooled 
CLT - Coolina Tower 
EP - Elcc:uosw:ic Pm:ipiwor 
FQ - Fuel Quality 
LS - Low Sulfur 
sc - Saubbc:t 
OLS - Open Loop Cool ina WII.Cr Sysum 
OTS - Once-TbrouJb System 
NO - Not Required 

I11~11 tQ.Ilatinn; PL - Pipeline 
TK - Truck 
RR - Raiii"'OId 
WA - Wa&cr 

~ N - None 

1x l.SG · 
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CBAPTERI 

DESCIUPTION <.F EXISTING FACILITIES 

Desa lpduu ol Electrk C •'h!r FadJ!drs 

Tampa EJeetrie bu lix aeneutq piaU, mcwjeriaa ol foail ateam UDita, COC!Ibwtkln turbioe 
pt'kina uniu. dleld lllliu, IJid Ill inlcaraUd JllifuatjCICI COIIIbiUed eyde Ullit. Tbe tix geoentina 
planu include Big Bead. Gallll()fl, Hoobn Poial, Diaoer Lake, Pbillipt, IDd Polk. Bia Bmd IDd 
Gannon consist ofbotb ~ UDiu IDd combultion turbine un..J. 

Generation by coal contimtn to be tbe IIIOil ecoaomieal fild lltemalive for utill)ina Tampa 
EJ~'• cncrB)' requiremeaU. T~~~~pe EI4K:tric lu eleWil COil-fired uaiu. Ten olthac uniu .,-e 
fired with pulverized coal, willie the Polk uait it fired with I)'Qlbecic au prodoecwt 1tom psificd 

COIIIDd ~ c::arborweoul Ula. 1be Polk uail ia 111 ialepled peificarion combined cycle unit 
(JGCC). This tecbrriosf iDiepala •11e.of-tt..ft eaviroamcntal praca- for crati.na a clean 
fuel ... from • variecy of feed•ocb with the efficiency bene6u of ~ cycle aeneration 
equipment. 

Genetalins uniu at Hooken Point IDd Pbillips are telidual oil fired uniu. Dinnet Lake Ia fueled by 
naturalgasllld oilllld ;, cwreatly on looa term raaw llalldby. The four combuJtion turbina at 
Big Bmd llld Gullion Swloas ute disriDIIe oil u the primary fuel. Total na IYJlCII1 aencntion 
in 1997 wu 17,734 GWb Pf'Od'eced by 91% COIIIDd 2% oil-fired generatioa.. 

I · I 

158 
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... TA.BLE 1-1 I Edsd•a Ga~ntl•a Flldlltla/Lud Uw • IMI I• va:c•nt 

[ 
LIIHI!Am rllll Calilllla~••nl (SOCII) 

f Total •• VM St1'11Ct11ra .t 
Pla11 Ntllf Ami Mm. J.u!l IIID[OYf!lft!l ldil iDIINI I!!ll' ... 

' i llooken Point Slltion 25 2.5 s 438 s 7,867 s 45,061 s 53..366 

~ 
Big Bend S11tioo 1,12.4 5,147 157,914 852.843 I,OIS,904 

l 1,124 

i F !'InC is J. OIIVIOO Slltioo 2.13 213 I,.SS6 60,942 389,843 452.,341 

Di""" Lake - Sebring 2 2 IS 134 3,487 3,636 

_ Pnouopt -~onn11 36 Jo I ] '} 208 59J5<> 59,82.3 

~ · 
~ .., Combwt.ion Turbine - Gannon I I 0 15 1,753 1,828 

.- Combustion Turbines - Big Bend 1S 15 834 1,516 2.1,138 23,438 

M i'"lllneoos Production 2 47 47 94 6,661 5,749 12.,504 

Polk Power Slltion 4)47 4,347 18.919 110.782 385.061 ___1H.161 

TOTALS $27.1 82 5346.184 Sl.164.291 $2.111.651 

1 Dollar nlucsi'OIIII4ed 1D die-SI,OOO. 
2 Powu 1'11111 ScrYiccs. ~-Service Co.pla. Ptoduclia8 W•chcwo. c-rat Tadna Lab, Prodooctia8 Tralniaa Fecililia I 

1----

~<..T\ 
~ 

~ 



PAGE k. ('JP .?..<[ 
TABLE 1·3 

Eldatlac c-atlua FadlltJei/E.aYiroamallal 
C4asl4eH-'- fiJI' Steam c-atJua Units 

Flue G11 C!ggiDI 
Coolin& 
Planl Name Ualt Partlcu1ase so. 

Francis J. Gannon I EP LS 
2 EP LS 
3 EP LS 
4 EP LS 
s EP LS 
6 EP LS 

CT I NR LS 
Hooktn Point I NR LS 

2 NR LS 
3 NR LS 
4 NR LS 
s NR LS 

Big&nd I EP (I) 
2 EP (I) 
3 EP sc 
4 EP sc 

CT I NR LS 
CT 2 NR LS 
CT 3 NR LS 

Oin.'V:r Lake I NR FQ 
Phillips I NR FQ 

2 NR FQ 
HRSG 3 NA NA 

Polk JGCC I NR AGR 

NO, 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

"'" NR 
NR 
NR 
NR 
NR 
(2) 
(3) 
NR 
NR 
NR 
NR 
(2) 
(2) 
NA 
Nl 

OTS 
OTS 
OTS 
OTS 
OTS 
OTS 

OTS 
OTS 
OTS 
OTS 
OTS 
OTS 
OTS 
(4) 
(4) 

OTS 
CLT 
CLT 
NA 

OLS 

CLT • Cooling Tower IGCC 
AOR 
Nl 
CR 
OLS 
NA 
NR 

• lntcarated GulfiUIJon Combined Cycle 
CT • Combusllon Turbine 
EP • Eltcuosulic Precipila10r 
FQ • Fuel Qualil)' 
LS • Low SulfUr 
sc - ScrubbeT 
OTS - Once· Through Syattm 
HRSG • Hw Recovery SCeam Oeocr&IOr 

December 31. 1997 Swus. 
Sourc.c: Tampa Elewlc Company 

• Acid Gu Removal 
• Ni1r0gen Injection 
• Coolina Reservoir 
• Open Loop Coolinc Warcr Sy5tcm 
• Not Applicable 
• Noc Requ ired 

( 1) Bi& Bend Unill I - 4 opera~e under ao SO, em!Qions cap which limlrslhe cm.iulons from lbesc: 

four uni11 iin ~. Coal bleodJoa of uni11 1 and 2 atone wllh lhe ~<:rubbJna or uni11 3 and 4 arc 
used 10 meet tbc Jimils esublilhod for lhcle uni11. 

(2) NO, COOITOlled tbrotllh unit operation. 
(3) NO, conuollcd ~lh unit clalp and oper.1ion. 
( 4) OTS wilb :tine mesh acrcem 10 minimize anainmcDI. 

T- Elocori< ~ T-T-$11o """'"' l - 4 
1.61 
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TAIIlE 11-1 
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!1'9 3., 3) 

( 1) (2) (3) (4) 

S....lor U1llry Uae+• Note-gy-,_.. 
'"- lor loed 

:t.. ~ Qml ~ 

11188 0 ns 13.151 
1~ 0 808 13.104 
1IISIO 0 - 14.005 
1Sii1 129 - 14,21'1 
1882 214 871 14.437 

1883 248 107 14,500 
111114 163 6311 14,731 
llli5 212 810 15.882 
IiiilS - 'leO 16,088 
1987 507 731 111.32& 

1- 382 eeo 16,833 
1111118 31111 .. 17,506 
2000 331 811 17,1153 
2001 382 832 18,30$ 
2002 341 t53 11.m 

2003 312 873 18,087 
2004 382 ., 18,506 
2005 :m 1,015 111,ae8 
2005 - 1.03& 20.2n 
2007 329 1,051 20,617 

~ ,,, 19117 Slilui. 

•• 

h•• ol end oiiTIOIIIIh cwD••• tor.... I .. ,..,. 

Oulpul to hirQdng -*'8Y .....,.,_ by ~ CICIOgeo~l'4-f1-olio':lnL 
v .... .,..,.., fMt be IOIIIaded by I'CIO.IIding. 
Ullly u..- "-IIQode ea:rued ...... 

,. 
§ 

~-
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(5) (6) ~~-
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CHAPTERW 

FORECAST OF UECTIUC POWER DEMAND 

Temge E'a1dr c., .. ,, r01• ·••a• Mabodofon 

The Customer. Demand IDd EoetJy forccaat iJ the foundation from whic.h the integrated 

resowt:e plan is developed. Recoplzln& iu imponance, Tampa E1ecuic Company employs 

swc-of-lbe-an PM1bodoloaics for c:anyiJia out this tunctioa. The primaty objective iD lhis 

proccd~m is 10 blend provm mtiwn• ICChniques wilh pnaical fom:astlna eqltrimc:e to 

provide a projec:tioo whicb rc:pre1e1111 the hiabcst probebility of oa:urnnce. 

This chapter is devoced to dacribq Tampa Electric Company's fon:cutina methods IDd the 

major assumptions utilized iD developbla lbe 1998-2007 forecast. The data tables in Chapcer U 

cul.line the expected CIIJUXDer, demand, and enctJY values for the 1998-2007 time ptriod. 

Baal! 'ow' 

The Tampa Electric Company retail dan,ood and aiClJY forecas1 is the resuh of five separa~e 
fon:castlng mc:thodJ: 

1. cktejJcd eftd.ule model (dan.and IDd energy); 

2. multirqressioo model (demand IDd enerJY); 
3. tn:Dd aua.lysb (dan,ond IDd CDCrJY); 
4. pholphale lllllysis (dan,ond and energy) ; and 

s. COD.SefVation pt'OiliiiiJ (demand IDd energy manaaement). 

The detailed <CIId-use model, SHAPES, b lbe COOipMY'I mosl sopb1Jlicalcd and primary 

forecasting model. AI shown in Figure m-1 . lhe fitst l.htet forecast.in& methodJ are blended 
IQiether to devdop a demand and CDCrJY pro;ec:tion. e.u:ludina pbosplllle loed. l'bospbalc 

demand and eoeTJY is forecaaed separar.ely IDd then combined in the f!DI.I fom::asl. Likewise. 

the effect of Tampa Electric C0111pa11y's COIIIel'lllioo, loed manaacmcnt. and cogeneration 

pn>Jrams iJ incorporalcd imo the proc:eu by subUacting their expected R:duc:tlon in demand 

and ene11Y from the fon:cast. 

I. Prt•1Jcsf fmH':r Model 

The SHAPES model was developed joilllly by Tampa Elcctri<: Company, Tccll Rcsourt:a 

(fol'l'nefly pan of the Baaelk Manorial lllllinlte), and New EnerJY Alloc:iales and is the 

foundation of the dmland IDd CDCrJY fom:aqlng proceu. SHAPES projcctJ annual energy 

consumption for the service area and loed profiles by end-use for !ypk:al and extreme (peale) 

days. The model bu IWO major ICICiiona. The f&nt ~lion is the reglooal economic· 

demosripllle model, en~ltled REGIS. whldl amenA.c:l population. houoc:holda , Income, and 

ernploymea~ projccdoal wblcb are wed In the secood pelt of the model, called SHAPES. 
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AI Ill optioft. dlt partmettft fil.niijJ;ed b)' REGIS may be replaced wlth oihcr fo=uU. such 
as !be University of Florida's populalioo projec:doas. The SHAPES ponioo of !he model 
CODSisu Of two parts: (I) a demand section, and (2) an enetJY section. The demand section 
calc:ulales bourty demands iocludina oeak demands based on temperature profiles for nonnal 
and eltreme coodilions. The encrar section forecasts residential eoefJY u.se by appliance. 
commercial conswnplioo by end-use and building type. and energy u.sed in the indusuial and 
miscellaneous sectors. 

REGIS 

Since elccuiciry COIISUIIIpCjoo. peak demand. and load lhapes depend 10 a large tlLeDI on the 
rwure and level of economic activity. !be ftnt aep in system demand and energy n:quirements 
forecasting is 10 project !be ccooomic and populalion base of the service area. The economic· 
demographic model c:omists of appro•imately twenty equations wllh four llllljor components 
incliidln& migration iiid dtrnogtip~Uc, liouiq. labor. ind income. 

Population is developed throuah tbe rniption/deiDOifiPhic component of !he model which 
uses a cobon-survival 11PPf011Cb as liS foundation. More specifically. HUisborous;h Coumy 
population is panltiooed iDio qe groups and "aged" over time through the application of binh 
and death ra1e1. MIJralion. !be most sipifiCUII compootDI of population cbaoae in the 
service area, is calndarod as a functioa of tbe relalive economic opportunities in the local area 
and the general health of tbe overall economy. The population estimaLes an: convemd '" 
residential customen by applylna hoe•sebold formation ra1tS to each qc poup. The housing 
sector del.ennintl tbe SIOCk of bousing ctw relales 10 the residential customer forecans. 

The labor mark.et and income compouenu an: combined 10 detcnnint service area employmen1 
and income. In !be labor leCtOr, employment for four manufiiCDirina categories plus !he 
commercial and aovernmental secton is projcded. EmploymeDI is !hen combined with !he 
wage equation or tbe iDcome sector 10 determine local eamil!gs. Since eamil!gs represem 70 to 
1S% of total penonal income. tbU is an imponant input for derivina reaional penonal income:. 

SHAPES 

The power model is comprised of four major sectors: ( I ) residential, (2) commercial. (3) 
industrial . and (4) ml.:scellaneous (lovernmerul. Slrett lighting. and tranSmission and 
dislribwion lint losses). Tbla IUIICUIJe emplwiz.ea the projection or hourly demand vklues by 
cnd-u.se based on tnolllb. day type. and ternptn~~Ure. Repeating these calculations for eacb 
hour of the day and for ,all consumption units yielda the daily load curve of the system. The 
energy conswnp1ion for any period is calculated by summing demand in eacb bour in !he 
period for all end-uses . 

111-3 
1 86 
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More specifiCally, the basic cquadon upoo whlch the model b bucd i$ · 

D·· - r N1 • C; • Flj IJ 
where: 

D·· IJ - Om Uld at hour j by end·we component i; 

N, - Number of we components of type I; 

c. - COMCC:Ied load per we component i; 

f .. 
IJ - Fraaioo of COlo «<ed load of we component i 

whicb is opmtiDa al hour j . 

In the residnllial ICdOr, the enerJY COOI'I!Dina units arc the major !!Q•~d ~pplianca. A 
list of tbe sevaucn lpplimoes lrQicd explicitly In the modc:l is provided in Table lll· l . The 
~ppliance aock ill a liven year blnlluenccd by tbe number of bousebolds. the mu of dwelling 
unit types, and family iDcnrne. The laaer two variables arc UJCd to derive saturation lcvdJ for 
cacb ~ppliance whicb combined witb the number of bousebolds, results In the total number of 
units of • alven lppllancc. 

Jnokina a1 dlese two faclon in more dcull, data analysis inc!icatn tbal wuralion levels for 
c:enain llppliaDoes nry lipificlally aa:orclina to bousin& type. To capcurc lhe:se differeoccs. 
the occupied bousina aoclc or awnber of ho•aeholcb is panitioocd lnl.o sinale family, multi· 
family, and mobile home aaqorin. In addition, it was dc:lennincd tbal certain ~ppliance 
saturatioas arc rdared to tbe individual bowebold's iDcomc levd. Those applianca bavin& 
Ibis c:barlaerislic Included room air coaditiooen. electric dothes dtyen, cloches wasben, and 

dishwubm. Projecriom of bons!na m.il and per apill i.ocome, lbertrorc. were utiliz.cd in 
developina IIIUt8lioo nr.es for thcae appliance aaqorics. 

To capcurc the tmad of lncludina fUI&CS, centnJ air conditiooina, clcctri.c water beatln&. 
electric lpiiCC '-tin& or elccuic beat pumps as SW1dard lt.ans in new construction, penetration 
ratt1 rcprcJCUiDa the perceot of new bouslna wltb thcae fcarures were used to project 

satUration levcb for tbese ipplianccs. Finally. certain appliances such as televisio11 aets and 

refri&ctiiOI"' have alaady IChleved full IAIW'Ilion. FIID.IR WlU'I1ion level• arc slmllat 10 
prescn1 ratt1 eu:ept for qualiry lbifts or ~&ory ldjusmwnu from s&andard t.o frost free 

refriaerators and black and white 10 color television. 

The ICCOOd maj« ~ in tbe ckmaDd eaimatioo cqualioo is the connccaed load of the 

ippliaDc:e. wbicb- developed from comp.ny and indusuy ltlldics. The last faetor in the 

CQ''I'ion is the UK f~ or the pr-ot.biliry of the ippliancc opcrain& al aaivcn time. 
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TABLEID-1.. 

Electric RanJe 

RefriJcralOr- Frost Free 

Freezer - Frost Free 

Freezer - SWidard 

Dishwasher 

Clod!e:s Washer 

Electric Dryer 

Microwave Oven 

TV-Color 

TV-BI..:k and White 

Lighting 

Room Air Conditioner 

CenUlll Air Coodiliooet 

Electric: Spece Heatin& 

Electric Heat Pump 

SOURCE: Tompe Elearic ~ 

!I'ss . 



ln l.bc model, appliance~ can be ICpii'IICd inlo two aroups: tempcral\lrc: lnscruitivc and 
ltlnpu.:nin: IC:IIIitive. 1boec ipplilaca whidl arc ~ i"'M'Si•ive have u.e flc:lon 

which vary by day type, mood!, and hour. Thw. lbc UJ11C of lhcac appli:.nccs is cbarkiCriz.cd 
by 1.1'2 u.e fiCIOn (12 mootbs x 24 boun a 4 day rypes). These four day rypes arc: Sunday. 
Monday. Tuesday-Friday. and Saturday. For ltlllpefll\lte·sensitivc applianc:a. whicb include 
air coodiliooen. elecuic: sp~ee bealen, and dcctric heal pumps, l.bc mondlly u.e fiCtOn arc: 
rc:piiUd by 1 ICC of fldon wblcb vary with ~spect to time and tempcrai\II'C: . Therdore. l.bc 
energy consumption of tbete appliances is 1 function of tempe~. time, and day type. 

These tempcraN~-rc:lated u.e factor'~ arc: combined with mondlly tempcraNrc: probabiliry 
matrices to c:alallale enetJY rc:qulremenU over that period. 

The model is caplble of developiua 1 rc:sidential u well u a syacm demand profile for QCh 

hour of cadi day type for all twelve IDOI!Ihs. ln orclet to caJn•l•e peak demand, a tempcraNrc: 
profile n:praellltina lbe expected boaCil or c:oldeat day 111111t be • into l.bc model. An 
avel'ale day lold profile for eiCb month can abo be de' :loped by supplyina an averaae 
tempcniNre for every hour. 

Tbe commercial sector of lbc model forc:casu energy and demand by buildia, type by end·u.e. 
This sector estimate~ enetJY inr.easiry by eod·we for eiCb buildina type in tmns of kWb per 
square: fooc of floor sp~ee. The forec.ut of buildln& type square foocqe can be developed 
within l.bc model usiDa lbe REGIS employment forc:cut by buildin& type and eatinwes of 
projcc~ floor lpiCC per emplOyee. 

In addition, eod-u.e IIIUralioo 1111e aWna&e:s arc developed from surveys of l.bc tervlc;c area'• 
commercial c:wtomen by buildina type. The ori&inal survey of this sector wu performed by 
Xcnerv. l.oc. durin& 1994 u pan of commiuion-unctioncd raeardl into lhe COil 

effectiveness of commercial DSM proarams. ln l.bc future. Tunpa Eloctric upccU to aurvey 
its commercial c:ustomen repn1ina l.bclr eod-u.e ta111nu.ions by fuel type . buildlna type. 
employment. square foocqe, and vqe qe and demolition me of l.bc equipment stock on a 
Kmi.anlvJal basis. 

From l.bc cakulalioo of enetJY, commerelal demand is ddermined by a! locatio& annual 
co1UUillption to lbe bows of l.bc day throuJb u.e fiCtOn. However. l.bc commercial sector 
contains both temperature·KOSitive and imcoailivc cnd· UICS. The temperarure-teruiLivc UK 

patterns arc: a function of tempcraNre and lime. There: fore. peale demand i.a calculaled, u in 
l.bc te~ldeolial acctor, by lpCC.Ityq curemc temperaNreS to represent teverc: wcal.bcr 
conditions. 

The nine eod·UJCS and eleven buildina rypes thai arc: included in Tampa Electric's commercial 
noo~ build.in& type model arc lu.cd in Table 111·2. 



TABLEW·l. 

f.od-Ua; 

Air Condilionl11g 

Cooking 

Exlerior Lighting 

Heating 

lnlerior Li&hting 

Bul!dlnB Tyea; 

Colleges 

Grocerie1 

Hcallh c_, 

Hospitals 

Lodging 

Miscellaneous 

Refriaeratioo 

VCIIlilaslon 

Water HeatiJI& 

Warehouses 
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The industrial IIDd miscellaneous seaors of lbe model are less detailed lhan lbe residential and 
commen;lal cu11omer clulcs clue to a laclc of co.nM:Cied loed data. The industrial class is 
disagrepscd iDtQ f~ ~or &roi.!P$ rep~ 4iffmm levels of COCIJY inlenslvmcss. 
These include Food Products (SIC 20); Tobacco, Printina. etc. (SIC 21, 23, 24, 2.S , 27, 37, 
39); Fabricaled Metals, etc . (SIC 26, 29, 30, 34, 3S, 36, 38); and Basic Industries (SIC 32, 
33). In c:ach ledOf, IIIIIUII eneiJY consumption is compuiCd by multiplying enciJY we per 
employee times projcacd employmeru. MOIIlhly enciJY oonswnpdon is caJculalcd by 
allocarina lbe anmal C11Cf1Y to die COIJQPOndina month uaina hiJIOric ratios of IDOIIlhly·to­
IIIIIUII conswuptioo. ODce DIOIIIbly C11Cf1Y is compuiCd, it is f\utner broken down by boor for 
each of the four clay types . nw is, a we factor is applied wbJch denoles the fraction of each 
month's enerJY llw is COIIIWi1cd in a aiven boor. 1'bese we factors were developed from 
hourly bUiina dau available for major industrial CUStomers in c:ach of lbe four ca1egories. 

' 
The miscellaneous seaor includes SlrCet liJbdna, sales to public authorities, :and transmission 
and disuibutioo line loues. Far sueet ligbtina and public authorities, sales ue expressed IS a 
flmction of lbe DUinber of residential CUStomers, and demand is caJculalcd uaina an allocation 
method llml1ar 10 die iDduarial and commercial sectors. 

The model also allows for price elaslicliy adjUSUiiCillS whkh rcprescn1 rhc chanae in dcctric 
oonswnption resultina from c:ban&es In lbe rclatlve price of electricity. ln order to capcure lbe 
price effect, an adjUSimCDl factor is applied to lbe annual consumption. The adjUilmenl fiCior 
for a given year is a time-dep.,..1eol weiJhl.ed averaae of short and long•run elasticity. The 
general nwhcmai:lcal fonn of !be cooswnpdon adjiiiUiiCIII equation is IS follows: 

where: 
C0 • Consumption ll the price level in year n. adjualed for 

price c:ban&es in years 0 10 n. 

c0 • COIIIWllpdon 11 the base year price level , lhlt is. 
aspomina no price c:ban&es. 

The AdjiiiUiiCIII Factor is &lven by lbe followin&: 

Price Elasticity 

Adjusanem Factor 

111-8 
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where: 

where: 

-
-
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Price of elcclritiry i.o period i (I • Ito D). 

Price elasticiry coc:ffacient expressed u a tlme-<lcpende.m 
weiatued averace .Jf the !lbon and long-run elasticiry coc:fficienu 
(i • Ito D) 

This relatioosh.ip cao be expressed u follows: 

-
- Shan-run elutic:ll)' 

.. Looa·run elulicit) 

w. 
I - WeiJbtina factor, 0 s W s I; WI • 0, W • I for i 2 12. 

I I 

The above relatiooship warranlJ lWO ilupoawu oblervatioos. Firat, the price elasticiry 
adjusuncm factor tbat is applied to a &iveo year iocorporal.es the effeas of price cban&es DOt 
only for the given year but also for previous years. Second, the elasl.iciry coefficient tbat is 
applied to a g~ven year's price c:banae i.oacases lll.llnCrlcally over tlme, Jnidually rislna from 
the sbon-term elutic:iry value to die lq-tenn. Therefore, each price increase or decre.se br_s 
a lasting effect on future COilSWDp(ioo paaems. 

In the residential seaor, each of tbc specifac appliances wu assigned a sbon-run and long-run 
elasticiry. This wu accomplisbcd by panitionina die major appliances into three groups whose 
cban&e i.o consumpcion due to price c1wJaa wu coalidered to be ~idler low, medium, or high 
(Table Jll-3). In cenai.o cues, these eluticities were assigned subjectively while in otber cues 
they were based upon studies by Naliooal Ecooomic: Raearcb Associm:s (NERA) and the 
Electric Power Raearcb lnatitute (EPRJ). In addition, the resulting coc:fficienlS have the 
mathematical .Proper!)' !hal their c:ombiDed effect, wbicb represenu the averace resideotlal 
elasticity coc:fficielll. c.losely lpprOXimala the resulll of NERA and £PRJ research. 
Therefore, their cumulative effect is in accord wilh clUCIIIive llltiJticaJ analysis. The elaslicity 
factors used for the commercial and indllllrial CIICJOries were also developed from these 
srudies. 

111-9 
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TABLEW-3. Seasitlvtty or Consumptloo to Prkt 

App!lanc:a with Low Asrumcd Prkc Sms!t!rlty: 

Refrigera10r 

Freezer 

TV 

Frost Free 
Sla.Odard 

Fros1 Free 
Sla.Odard 

Color 
Black and Wbic.e 

App!Janc:a with Mcc!lum Mwncd Pria SayAIIrity; 

Electric Ran&e 
Clothes Washer 
Elecuic Water Heater 
Microwave Oven 
UJbtina 

Appllepm with High Aatymcd Priq SmRth1ty; 

Disbwasber 
Electric Dryer 
Room A.ir Conditioner 
Cenual Air Conditioner 
Elcc:tric Space Helling 
Electric Heat Pump 

SOURCE: 8uod OQ IUiic:s by NadoaiJ f.<Dlmi<: RacaJdl A gociwn aad cb< EJo<Tric IVNer Racarcb 
lllltiOIIC. 

IIJ· LO 
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Another fiCtOr influencina resjdent!al eneiJY consumption is the movemtt~t rowlld mote 
energy-<fficicul appliaoccs. The forc:a bdliDd this developmc:lll include market pressures for 
more energy.-efficic:m rc:cluloloaic:s and die appliance ,efficiency SWidarcb enacted by the stale 
and fedc:ralgoveJWik!n&s. The effiCient/ aoals affect lhe usage auodatc:d with new addilioru. 
to lhe appliana: slOCk. 

It sbould be noced !bat die buc: year appliance energy consumptioo is influeucc:d by bod! price 
effecu and effJCieucy improvemenu. Thus. whilc: some appliances are auumcd to be rather 
price insc:mitive, dleir indlvidlal c:oosumptioo levels cSecrease due to efficiency improvements. 

2. Multi! w 'oo !lmwod apd F.amy Model 

The retail multirearc:uioo foreca••h'l model is a nine-equation model with IWO major secti0111. 
The energy sect1011 forecuu C!llerJY Illes by die sil major CUIIO!llet c.uttotits. The dctlwid 
~c:ctioo forecuu peak IOid ocbc:r than Jlbc"P"ote for both SUDJJner and wimtr. The rearc:uion 
technique is a more sophiJtlcaled lppf'OIICh than trend 811&1ysls as it anc:mpu to e.umine those 
factors wltich influence 101111. 

The selection of appropriale variables to ioclude in tbe mullireareuion model equations is an 
ea:telllive process !bat bqios with the idculifiC&lioo of variables tbal affect demand and 
energy. 1bosc variabl" wtUcb can DOC be reuonehly quantified or forecast are dismissed from 
the process. Results from recrc:uloos usin& die remaimin& variables are evaluat.cd to dc:tcrrnioe 
which variabiC$ perform best. AJ a result, lhe cJmc:o equations are bod! JWiltically and 
theoretically appropriate. 

The basic series tbal make up lhe rqreuioo IDClbod are supplied by Tampa Electric Company, 
lhe U.S. Bureau of Labor Stl!iaieJ, the U.S. Bwau of Economic Analysis, lhe U.S. 
Geological Survey, lbe FedmJ Reserve Board. tbe National Oeeanic and AtmOSpheric 
Administration, and the Unlvcnlry of Florida's Bureau of Economic and Business Research . 
All projectiOIII of lhe iodependenl VariabiC$ in tbc:se equuions are comlstenl with those used in 
the end-use roodel. 

[)emand Sec!loo 

The demand acaioo coosisu of three I'CJI'CI'Ion equatioas for load olher than pbosplwe. One 
equation is for the buc: 101111 wbic:b.. by definition, is tbal !Old on the syJtern that is 
independem of tempc:Ja~Ure. The remalnJna IWO equations describe the SUDJJner pcaJc 
tempe.rarure-sensitivc demand and lhe winlcr peak tcmperarun:-SCIIIitive deiiWld . Prom 
n:grcsslon analy1is, lhe followina relarlcvvbips have been dc:IA:rrnined. 
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I. 
Base Lold • 10.159 + 4.3389 • I Resjdeoti•l Customen - 3707.9 • e ttWh (laued 

I year} 
( I • 35.8} (I • -3.7} 

R-Squared • .97 ow- 1.9 
2. 
Temperature -
Sensitive 
Demand 
(SUI!UIIer) 

(F• • 65) (20.718 + 0. 1'106 • I AJCs • 244.53 • CfkWh (laued 

(I • 25.5) 

R-Squared • .91 
3. 

ow- 1.9 

2 periods}} 
( I • -4 .9} 

Tcmperanue 
Sensitive 
Demand 
(Wimer) 

• (65 • F•} (-0.9842 + 0 . 13284 • I EJcctn~; Heaters) 
(I • 24.2} 

R-Squared • .89 

Tcmperanue-Sensitive Demand 

CfkWb 

p• (Summer) 

p• (Winter) 

l AiC$ 

I Elecuic Heaters 

T--~ T• Y-Silo""' IM 

OW • 1.4 

The lt:loperalure-insensitive component of demi.nd (MW). 

The load c:omponcn1 (MW) which iJ afre<:led by heating 
or air conditionin& on lhc sySiml. 

The averqe ownbcr or residential cUS~omers (in 
thousaMs) . 

Tampa Elearic Coolpany 's ave.rage COSt or ele<:uichy per 
kWh adjualed for inflarion. 

Averqe 24-bow t.empcr~n~re for lhc day or lhc system 
peak load. 

Peak hour tcmpcranue 111 lhc time of lbe system peak 
load. 

Numbc.r of residential air condilioners (in lhou.sands) 
caJn•l'led by multiplyina residential cus1omers by cooling 
sanuallon levels . 

Number of residendal electric beaten ( in thowands) 
caln•l•led by multiplyin& residential CUSI.omen by clecuic 
tw.rina suuration l.cvcls. 
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Ew:rgy Sectjon 

The eDCfJY section of the mail multirepsaion model coosim of six equa.tions dw cstinwc 
future energy by the major customer clasles (resldemlal. commercial. industrial other than 
phosphate, pbosphale, sales 10 public authorities, and 11reet and highway liglulng.) These 
equations are lisled below. 

I. 
Average • 6045.7 + 51.226 • Cba in PenooaJ IDC. Per Capita • 563.6 • C/ltWh (laged 
Residential (t • 2.3) (la,ued I year) (I • ·8. 9) I year) 
Usage + 1.06167 • Tocal Dqrce Days + 8362.9 • Htg/Coollna Sanitation 

(t • 4 .S) (I • 19. 1) 

R·Squared • . 94 DW • 1.7 

2. 
Commercial .. -15.95 + 13.813 • Residervial Cus&omen · S83.0 • CfltWb (laued i year) 
Energy (I • 23.2) (I • -4. 1) 
Sales 

R-Squarcd • .99 DW • .94 

3. 
Other • 334.44 + 5.933 • lnd Prod lndc~t - 88.782.5 •Cbg. in C/II:Wh (L\gged I year) 
Industrial (I • 7 . 7) (I • · I. 7) 
Energy - 138. 1 • Trade Dummy Variable 
Slates (t • ~.2) 

-
R -Squared • .70 ow· - 1.1 

4. 
Phosphate c JJ35.2 + 51.242 • U.S. Pbospba1c Minin& • 331.39 • C/kWh (lagaed I year) 
Encrl)' (I • 10.3) (I • ·3.3) 
Sales 

R·Squa.rcd • .84 

T- Elo<lnc c_,. r .. v- Silo""' .,.. UJ-13 
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s. 
Sales to - 530.~ + 2.4514 • Residn!li•l CuJ10mers • 2S 1.11 • Chg in ¢/kWh 
Public (I • 10.9) (I • -4.4) 
Aulhorilies -

R·Squar.d • .98 ow - 1.1 

6. 
S~ree~ 

Lightina 
- - 29.073 + 0.10370 • Popu.1a1ion 

(I • 34.8) 

R·Squarcd • . 98 ow - .70 

Tbe Variables are cldlned u lollowl: 

Populadon Hillsborough Cowuy Populadon (in lhousands). 

Residerulal Customers Service Area Residcruial CUSIOOICrs (in lhousands) . 

Chg in Pcrsooal Inc. Per Capita Pm:ml change in real persooal income per capita in 
Hillsborough Cowuy. 

Hlg/Cooling Saturation 

Tocal Depu Da)'1 

lnd Prod Index 

U.S. Pbospbale Minlna 

e /kWh 

Chg in e/kWh 

Tnldc Dummy Variable 

Weighted averaae of bearing and cooling saruration l'll.eS. 

Sum of hea1in& and cooling degree days (billina cycle 
adjllliCd). 

lndustrial Production Index ( 1992 • I 00). 

U.S. mlnina productioa (in millions of melric tons). 

Cost per kWh for a giveu CUSIOOICr cla:s adjUSICd for 
inflation. 

Pm:ent change in cost per kWh for a given cust~r class 
adjUIIed for inflation. 

Dummy variable represeo1ina impon sul»titution of local 
bulc Ux:ustries produclion. 

lll -14 
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3. l'.mld Analysis 

The role of tread analysis in the Tampa Electric Company forccasUna procas has changed as 
the sability of fuel prices and supplies has dccreaJed. The preseru economic and polilil:al 
environment throughout the world bas coouibut.cd to clwl&ing enerv conswnptioo patterns 
resulting in a oeed for more •optdsticet...S !om:asting techniques. Tn:oding provide$ a useful 
check for the mon: intricate methods UJed by the company in developing the Customer. 
Demand. and EocrJy Forecast. 

The primary strength of tread analysis is simplicity. When applied to series with liable growth 
paaems. this method is easy to use and is radily undentood by !bose ouuide the rorecasdna 
process. The oeed for historical dlla is mloii!IJI!. compared to other methods. and the oeed for 
ex1emal forecasts is alleviated u time is the only predictive variable. However, wc:aknesK'I 
an: also a function of dtis simplicity. The use of time u the ooly explanatory variable limits 
the ability of the procaa to n:llcci chanal"' ceooomlc coadlilons. Oiven the limltalloa5 of this 
technique. it can still be UJed to identity time trends, and it provides a flllliliarity with the data 
that aids in evaluating forecasts from other methods. 

Tre1.d analysis is applicdl to several variables including: 

I . populatioo; 
2. residential customen; 
3. system peak demand; 
4. residential enerv sales; 
5. commercial enerv sales; 
6. industrial energy sales; 
7. street Jighlin& CDCrJY salca; 
8. sales to public autboritles; and 
9. avcflgc UJ11e pet CUitOI'IIel'. 

The implemenwion or tn:nd analysis involves escablisbina • r:nathermtleal relationship between 
the independent variable (time) and the dependenl variable. A forecast can be constructed by 
en~ering a future year iniO the equation. Evaluating the data over different time periods allov.'l 
one to identify clwl&es in the lri!Dd over time. Once trend estinwes for the various 
components an: es~ablisbcd, they can be COO!bincd to yield a total sales forecast. 

f """P' E~ c...., Tn Yut S.ill ,._ , ... 



4. PI!Mpli.llt Jltmand yd F.ocm Aneln!s 

Because Tampa Elccuic: Company's phospbate customers are relatively few in number, the 
Bulk Power & M.artct Devclopmelll and Coaeneration Services Depanmenu have obcained 
detailed knowledge of indusuy (jeyelopmenu includina: 

I . knowledge of expansion and close-out plans; 
2. familiarity with blslorical and projeaed ll'ellds; 
3. personal COIIIad with indusuy penonnel; 
4 . govenWJeaW legislation; 
S. f11miliariry wi1b worldwide demand- for pbosplllle products; 
6. knowledge of pbospbace ore reteTVCS; and 
7. c:orrcWion becwecn pbosplwc rock prodl!;tion and energy c:onswnption. 

These departmeou' flmlliarity wilh illdustry dynunlcs r "<< their close working relaliO!Uhip 
with pbosplllle c:ompany represen!!rives fonna the buis for :1 survey of the phosphate 
customers 10 determine their future energy a:nd demand requirements. This sun~ey is the 
fOIJIXb:tion upon wbich the pbospbace forecast is based. Funher inputs are provided by the 
multiregression model's pbospbare energy eqlll!tioo and dhcussions with industry experts. 

Tampa Elec:ttic hu developed consen~atlon, load management, and cogeneration programs to 
achieve four major objectives: 

I . 10 defer capital expansion. panieul&rly production pl!lll consuuc:tion; 
2. 10 reduce IDiflinal fuel cost by lllWiaging eneray usaae during higher fuel cost 

periods; 
3. to Jive CUSiomet'S some lbllity to CODIIOI their eneriY usage and decrease their 

eneiJY costs, and 
4. 10 pursue the cost-effec::ive accompUshment of te:n-yea.r demand and energy 

goals established by the Florida Public: Scn~ice Commiuion (FPSC) for the 
resideotial and commercial/indusuial ICCIOrs. 

The company's current DSM plan con&ains a mix of proven, mature program! that foc:us on 
the market place demand for their specific offerinas. Additionally , we have developed 
resideutial and commercial mail-in audits designed 10 more economically WJet cusiOmeTS who 
have the poccnrial to benefit sipificantly from our eneray management programs. The 
followl.ng is a liSI that brieny describe-s the company's programs: 

I . Hearip£ apd Coolin& · Encourages the installation of high-efficiency heating and 

coolin& equipment. 

111·16 
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2. I gM Menuqooy • Reduces weatbcr·ICIII!tive heal.inJ, coolin&. warcr heatina, 
and pool pwnp IOids lbrou&h a radio lignal ~I ~haninn. ln addition, 11 

conunen:ial/lnduscrial Pf'OID.IJI is in effect. 

3. f«rgy Au4its- The pqtam is a •~~ow co· information and analysis guide for 
customen. Six types of audiu will be available in 1998 10 Tampa Electric 
cusuxners; three types an: for reaidenlial clau customers and lhrce types for 
commen:iallindusttiJJ o•"""'Cr'. 

4 . Ceilins lNII!atjoo - All inceutive Pf'OIRl1l for exluin& residential Jln.ICtllrel 
wbicb will belp 10 aupplcmeollhc cost of adding additional iosulation. 

S. CommercW lrytnnr Uehling - &coun.les investmenl in more efficient liJbtin& 
I.Cdlnolosics within exiJtina MmmerciaJ fJcilities. 

6. Standby Gencra&or • A prosram designed 10 utilize the emerJency generation 
capaciiy of COOliDC!'Cial/lndusaial facilities in order to reduc:c weather sensitive 
peak demand. 

7. Conservllion value • EDcourqel invetnw!!l• in measures lhal an: noc 
sanctioned by Olbtr pfOIJUIJ. 

8. Duct Rcpajr- Alllnceol:ive pt'OII"UD for exiJtin& homeowners wbicb will belp to 
supplement the cost of repairina leaky ba1ina and coolin& air ducu. 

9. Cogeneration - A proaram whereby large Industrial customers with waste heal 
or fuel resources may insWI e1ecuic p:ncfllina equipment, produc:c their own 
electrical requirernenu and/or ldJ their IIUiplus to the company. 

In addition, the EocrJY Answer Home and Strut and Outdoor UJhtin& proararns were 
completed in 1987 and 1990, 1cspectively. 

The 1997 deiJWld and energy aavi.op IIChleved by our c:omervation and load rnanaaemem 
programs an: l iSied in Table Ul-4. 
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1996 
1997 

TABLEW-4 
Comparboo of Adllevecl MW and CWb ReduttloaJ Wltb florida Pllbllc Senk:e c-'sdaa CoUs 

Raiclmtial 

Wi~Gl Peak M~ B~~K~islo Swnmc:[ ~!:Ill MW Bccluction ~~ ~IRV Bcclucti!ln 
Commission Commission Commission 

Toc.al Approved 'l Toc.al Approved 'l Toc.al Approved ~ 
AcbH;yed O!:lll allll Achicv~ O!!JI O!!JI Acbjcy~ Qs!i1 ~ 

24.0 36.0 66.71 2.7 12.0 22.51 12.2 21.0 58. 1 ~ 
S6.1 12.0 78.81 10.6 23.0 46. 1~ 28.3 41.0 ..J9.0~ 

79.2 107.0 74.01 
. 

16.9 35.0 48.3~ 43.6 60.0 '12 .1~ 

c-clai/IDclustrial 

~il&l Peak MW Baall:li!m Slimmer Pea~ M W l!.r:d!Kais!n ~~ Eooav Rccluctioo 
Couunissioo Conunission Commission 

Toul Approved " Toul Approved " Tou.J Approved I 
Adlieved ~ O!!JI Acbiev~ O!!JI allll AchH:v~ ~ Os!ll 

5.1 2.0 25.5.0" 5.0 1.0 71.4" 11.7 29.0 40.3~ 
13.1 s.o 262.0" 15.2 13.0 116.9$ 27.4 S9.0 46.41 
14.4 7.0 205.71 18.6 20.0 93.0$ 42.0 90.0 46.71 

WilllCl ~~~ MW Reclucljgg ~ Peak MW Bl:!ilgi!ln ~~ Eoern ~ygjgg 
Commissioo Commission Conunission 

Total Approved " Total Approved 'l Total Approved " Adlis:v~ O!lll allll A'lli!:ml !at O!!JI AlillH:v~ O!lll O!!JI 
29. 1 38.0 76.6$ 7.7 19.0 40.51 23.9 so.o 47 .8~ 

69.8 77.0 90.6" 2S.8 36.0 71.71 SS.1 100.0 55.71 
93.6 114.0 82.1 'l 35.5 ss.o 64.5$ 85.6 ISO.O 57.1 'l 

I 
~ 
~ 

i~·. -
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To support lhc demand and CDCtJ)' avinp ftJcd u put of its plan, Tampa Elc:wic Company 
de'.elopcd its Moairoriaa and Evalllltioa (M&.E) piau i.o respoGJe 10 requirements filed in 
Docket No. 941173-EG. The M&E plan was deslped 10 effectively accomplish the required 
objective wich prudeolipplication of raotteeS. Generally speak.lna. the M&E plaD has u its 
focus two distinct areas: proc:as evllllllioo and impact eviiUilion. Process evaluation 
eumines how weU 1 proJn111 bu becll implemenled includina the efficiency of delivery and 
c:us&omer satisfaction reprdina the Ulduluesa and quality of lhe aervlc:es delivered lmjJICI 
eviiUIIion is an evL\Latlon of the cl!.lnae i.o demand and eDC1JY COIIIWnjJ(ion achieved chrouJb 
program partic:ijlll.ioo.. 11H: raulll of lbele evll"erioos Jive Tampa Elecuic Complny insi&JU 
i.oto the direction IIIII should be taken 10 refine delivery proc:es.ses, procram Slandards, and 
overall program c:osa-effectiveoess. 

Wbolm'c l•d 

Tllnlp& Elccuic:'s wholc:salc ules comlst of ulc:a CODinlets with lhc City of Wauchula. lhc City 
of Fon M~. Florida Power Corp., the City of St. Cloud, and the Reedy Creek 
tm;>rovemem Dlstric:t . 

Since Tampa Elccuic's sales 10 Wl'dlllll and Pon Meade will vary over time bucd on the 
5lmlgch of their loc:al ecooomln, 1 mulllple rqresalon IJIProach similar 10 llw used for 
forccwiog Tampa Elcc:lric:'a rdalJ !old bu becll utilized. Under this methodology, three 
equations bave becll developed for each IIJUIIkipality for forcc:uting enc:IJY and peak demand. 
1be3e equations are sbowD on the followiaarwo pqes. 
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I. 
Averqc 
CuSfomer 

Uaap 

2. 
Winter 
Peak 
Demand 

3. 
Summer 
Peak 
Demand 

WAUCHULA MVL 11R.EGRESSION EQUA TJONS 

• 2923.9 . 120.2 • Chanae in ~/kWh 
(I • - I.S) 

+ 0.0687 • PeT Capill Income 

+ 1.770 • Coolin& Dcpee Days + 2.S8 
(I • 21.1) 

R-Squarcd • • 96 

( I • 3.9) 
• Hcatin& Degree Days 
(1 - 7.4) 

ow - 1.9 

• - 11.972 + 0.00839 • Tolll Customen + 0. 176 • Hcatina Degree Days 
(I • 14.C)) (1 • 8.S) 

R-Squarcd a . 90 OW • 1.9 

•- 6.339 + 0.0060S • Tolll CUslomen + 0.177 • Coollna Degree Days 
(I • 12.0) (I • 3.9) 

- 0.260 • Chanae in ~lltWh (laucd one month) 
(I • - I.S) 

R-Squamt - .as ow- 1.3 

Tbr Variables 11ft deftDed a followl: 

Per Capi11 Income 

Tolll Customers 

Heating Dcgree Days 

Coollna Depc Days 

T-Eionn<~T•V•Iilr,._,,.. 

Chan&e in average cost per kWh adjusted for inflation. 

Real per capill income (aeasonally adji&Sicd). 

1be averqe number of Ioiii customers. 

6S de&rees less the ave.rage 24-bour 1emperarurc. 

AYCf'l&e 24-bour lemperll\11\. less 6S dcJrces. 
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I. 
A venae 
Cuscomer 
usaae 

2. 
Winler 
Peak 
Demand 

3. 
Summer 
Peak 
Demand 

P4Clf .51. OF.~ 

FORT MEADE MULTIREGRESSION EQUATIONS 

• 914.20 - 63.42 • C/kWb + O. IIS • ChanJe in Per <:.pica lnoomc: 
(I • · 2.0) (I • 2.2) 

+ 1.122 • Coollaa Oqtee Days + 1.480 • Heating Dep-ee Days 
(1•11.8) (1• 4. 1) 

R·Squared • .87 ow - 1.9 

• - 11.02S + 0.00713 • Total Cuscomen + (, 1181 • Hearlna Degree Days 
(I • S.4) (I • 4 .7) 

-
R· Squared • . 78 ow- I.S 

• - 2.970 + 0.00460 • Total CUstomc:n: + 0.1190 • Coolin& Degree Days 

- 0.2733 • C/kWb 
(I • · 2.3) 

R·Squared • .86 

(I • S.O) (I • 2.6) 

ow - l.S 

The Variables are cldloed M roDows: 

C/kWb A venae COlt per kWb ldjUSICd for tnflation. 

Change in Per <:.pica Income CbaQac iD real per c:apica iDc:omc: (se.uonally adjusiCd). 

Tocal Cusaomers 

Helling Degree Days 65 ckg:na las the averqe 24-bou:r aemperarurr. 

Cooling Degree Days Averaac 24-bour aemperaturr leu 6S degrees. 

For lhe rr.maining wbok:salc: CIISIOIDCn, flllure sales for a given year arr based on lhe specific 
aerms of lheir COIIIJW:IS with Tampa EJcaric. 
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Bpw rw Forcgst A»umptloos 

Rtta!!Lo!!d 

I. Detalled Eod·Ua Modd 

Numerow assumptions are inputs to the: detailed end-use model of which the: mon: significant 
ones are listed below. 

I. Population and Residential CUSiomen; 
l. Commercial and Industrial Employment. 
3. Per Capita locomc:; 
4 . Housing Mix; 
S. Appliance Sanualions; 
6 . Price Elastic:ity; 
7. Price or Electricity; 
8. Appliance Efficiency Stllldanis; :and 
9. Weather. 

Pooylttjon/Rctidcnrjal Customen 

The n::sidelllial customer (ORQSt is the: IWting poinl from which the demand and energy 
projeclions are developed. The most imporwu fiCUlr in the: customer forecast is the: service 
area population estimale. The population c:stimale is based on Hillsborough County 
projections supplied by tbe Unlvemry of Floricb's Bureau of Economic and Business Re~b 
{BEBR), which are in the: form or high, medium, and low rorecasu. The REGIS model is 
utilized to determine when: within the: given nnge popuiation growth is likely to be. For the: 
1997·2007 period, HiUsborougb County population is expected to increase 11 1 l.S% a.vcrage 
annual ras.e. This ras.e is s!igblly above the: BEBR' s medium forecas1 of 1.4% per year over Ibis 
same period. 

Houaebold fonnallon trends supplied by the: U .S . Bureau of the: Census are applied to the 
Hillsborough population projections to a.rrive 111 Hillsborouah County households. Finally. 
service area household rorecuu are determined by adjusting the: Hillsborough County figures 
to reflod tbe relatioosbip between service area and H il!sborougb County residential customen. 
Since 1970. households in the: service area have expanded at a fi.Sier ras.e than population due 
10 a decline in housebold size. This decline in penons per household has been !he n::sult of 
lower binb rates, higher divorce rates. the: postponement or ma.rriage by yOUJlg lldui!J, and an 
lliDJ overall population. During the neltl 1m yea.n (1998·2007), penons per household are 
expected to fall 11 an annual ras.e of 0 .4 percent. lberefcn:. !he household growth :rate is 
expected 10 continue 10 exceed the: population eltpansioo ras.e In !he service area over !he next 
teo yean. 
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Cmpmm;ial arytlpdultrial fpmloymcnl 

Coouncrcial and indwttial cmploymcnl usumptions arc utilized in computing encTJY and 
demand in lbclr n:spective secron. It ls impenlive that employmentarowth be consiscent with 
the expecled populatioo expamioo and unemployment levels. REGIS, which interrel,ateS these 
importanl variablex, emures lhiJ coosistency. In additioo, forecuu from outside consulting 
finns abo provide inpul inlo formulatina tbese usumprioos. For the 1997-2007 period, 
commercial employmena Is uaumed 10 riJe ll a 1.9S averaae annual J'lle while induwial 
employmelll lfOWih of 1.6S per year Is expected. 

Per Cmita ID'iOQJC. Hm"lol Mil APPiiansc S•n•ratjoM 

The stock of appliances, wtUcb compriles the nucleus of SHAPES' residential sector. is 
determined by multiplyq lbe aumber of Jw•teholds by the Sllllllllon ruc for e.cll &ppllancc. 
The assumplions for real per apita income pvwth and housina m~ arc critical in computing 
these uwralions aincc many of the applialus arc influeoccd by income levels and the I)'JIC of 
housin& (sJnale. multi-family, mobile borne) in the service area. The bou..in& M and per 
Cltpila income growlh ra:ses for the local area arc based on forecuu from REGIS as well as 
from outside coosultina services. For the 1997 ·2007 period, fQJ per capita income is expecled 
10 increase ll a 1.5S averqe annual rile. 

Price EWijcjrvfPrice of E!o;trisiLY 

Price elasticity IDCIIIIfa; the rile of cbanJe in the demand for a producl, electric:iry in this 
case, thai results from a cbanJe in iu relllive price. The expecled elasticity ctrec:t can be 
quantified by multiplyinl this fiCIOr by the uaumed chanae in the real price of elecuiclty (Sec 
Page UJ-8) . Durina tbe 1970s, price elutlclty played a major role in slowina dcn:wld and 
energy arowlh due 10 the alwp incrcasc in tbe price of electricity resulting irom an exploaion 
in fuel costs. Silx.:e J98.J, an euiQa in fuel price preuwa bas been an important factor in 
ltceping electricity COSI cbanaea below lbe Jcuenl pace of infllllon. Over the nexl decide. this 
pancm is expecled 10 comdnue u lbe price of eleclrlcity should increase al a ruc slower than 
other products and services. 

Awliance Efficjcncy swoo.rd< 

Anotbcr fac10r inllucnclna residential eneray consumpdon is the movement IOWan! more 
efficient appliances. The fon:ea beb1nd lhiJ developtnelU include marlcet preuurea for more 
encrgy-s.~ving devices and the appliance efficiency llllldards enacted by the swc and federal 
govcmmcnts. The efficiency Joab atrca tbe lillie UIOCiated with new addilions 10 the 
appliance s1ock. 
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Since weather Is tbe most difficult input 10 project. historical dala is !he ~mjor delenniiWII in 
developiDg ICmpCI'IQIJ'C profiles. For eumple , monthly profile$ used in calculalinJ energy 
coosump1ioo are bucd on 1a1 yean of bistorical dala. In addition, lhc cemperarure profile$ 
used in projectlna lhc winter aDd summer syaem peak are bucd on an eumination of !he 
minimum aDd maximum cemperanu.:s for lhc pur forty yean p.lus lhc cemperarures on peak 
day1 for tbe pur fifteen to tweory yean. 

2.. Multi! a• km Dcmaod apd Eprm Mock! 

The mulrirqrcssion model uliliz.es assump1ions which are common ro SHAPES. The$e 
asswnptioos include funue q,uu for populatioo. residential CWlOinCB, income. AIUralion 
Ieveii for air cooditioocrllbe, and lhc price of eleclriciry. In all cases where lhc 
multirqreuioo and SHAPES models use common input v;oriabiC$, lhc assumptions for lhcse 
inpuu are lhc same and raul! in forecuu wblcb are consistenl and comparable . 

Wbolcpk I pad 

Waucbula and Fl. Meade projections are developed from retreuioo equations which. in wm. 
are driven by forecuu of CUSIOmeB, real per c:aplLI inoome, and lhc real price of electricity. 
For l!le 1998-2007 period, IOUI CUSlO!IIIm are project.cd 10 expand 11 a 1.6"' and 1.2"' &llJliW 
rile, Jespectively. Abo. real per c:apiLI income for txxb elliC$ Is projected 10 1row aruwally 11 
a pace of U~ and 1.4~. respectively. 

Hlrb apd Low Srm•OO t'"'l'A" A•rmptiOQ5 

Rcyl!lged 

The hiJh and low peak demuxl and eDef1Y projections rep.reaeru alcemllivC$ 10 lhc company's 
bue case outlook. The hilh band acp!CieDU a more optimistic economic scenario than lhc 
bue case (most likely scenario) wilh Jrceztr expecltd arowtb in lhc areas of customer~ . 
employment, and iDcome. The low band represenu a leu optimistic aunario than lhc base: 
cue wilh a slower pace of ICfVice area JI'OW!h. 

The assumptions rellled 10 tbe hiJh, low, and base: peak demuxl and energy cases are 
prC$CDield in Table m-.5. For all ocbc1 usumplions . includinl wealhcr aDd price elasticity. lhc 
assumptions remain lhc same as in !he bue cue acenario. 
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Wbolm'c '9'd 
Ukcwix, high and low fom:ast ICCIIIrios m developed for wbolesalc cus1omcn Wauchula 
and Fon Meade. For tbcsc two mwliclpalities, tbe wwnpdons dw varied under the 
altemative scenarios Ux-lude IDial cus&omen, raJ price of electricity. and raJ per c:apita 
income. The bandwiddl for tbe hiahflow fORCallS assumptions are 0.4~ . o.s~. and o.s~. 
1 cspeclivc:l y. 

Hhlga apc1 rm• 'I or tMrn u. 

A hillOry and fom:ast of CDCfJY COIIIUIIIptioo by CUI&OIIXf c:laaifie&lion arc s.bown in Table Il­
l (Sc:hc:dulC$ 2.1 - 2.3) and Fiswe m-2. 

Retell F.omy 

For 1997-2007. reuiJ enc:tJ)' tala are projecled 10 rue II I 2.S~ UIOUal rare. 1bc: major 
coauibuton 10 growth will tw!firww 10 be tbe c:otnme•clal, aovawue:ntal , and n:sidmtlal 
c:a~tgories. As a group. lheac: lbrcc: aedOn will be iDC"rc:ISin& a1 a 3.0~ lllllllal ra&e. 

1n c:oouast, indusaial llllks are c:~pected 10 dec:lillc: over thia period. Noo-pbospbar.e indusuial 
CQnsumption abould I'Ciialc:r an lllllllal pin over lbc r.omina yeen. However, thia will be 
more than offset by 1 dtop ill plwpiWe Ilia due 1o an inc:rc:•ae in aelf-aervlce CQ;ac:nc:tation 
and the southward milfldoa of m!nina ICdvity. 1bb p111m1 rc:necu the c:ba.oaint Americ:an 
ec:ooomy wberc: tbe ICn'ice eec:&or ia up•nctina 11 a ntpid pau rc:lalivc: 10 manufiCI1IIiJI& 
aaivity. 

The combination of ICrYicc area loc.omc JTOWih and 1 dec:linln& rc:al price of ekctric:ily bas 
rc:suJICd in risi.na avcrace n:sidenrialiiJIIC in rcccu yeen. Over the 1998-2007 period, uuae 
is IDtic:ipaled 10 maimain tbia upward pith baed on expc:c:wions of c:oncinuina ec:onomlc: pins 
and a downward drift In tbe raJ priu of elecuic:ity. 

111-25 
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TABLEm-5. E: J omk Outlook AtP•mpc'- (1997·l007) For Rdall Loed Forecast 

Real Per 
Capita Income 

Real Price or 
Electricity 

BASE CASE 

1.7" 

-1.6" 

Avcraae Annual Growth Rate 

LOW GROWTH 
SCENARIO 

1.3" 

1.0" 

-1.1" 

111-16 
209 

HJGHOROWTH 
SCENARIO 

2.1" 

1.9" 

2.0" 

-2.1 'X. 
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Wbahek F.ncuy 

Wholesale energy sale$ to FMPA. FPC, W•ncbttla , Fl. Meade. St. Cloud. and Reedy Creek 

of 1,141 GWb are expected in 1998, 389 GWb In 1999, and 331 GWb in 2000. Sales are 
cllpecled to remain in the J20-380 GWb ranae for 2001·1007. 

History aod f'onsu« or Pr.ak lgpds 

Historiul and base, hi&Jl, and low ICCoario fORICUU of peak la.dl for the SWlllner and winler 
IUSOIIS are pmentcd in Tables 0·2 and 0 ·3 (Sdlcdules 3.1 and 3.2) , n:speclive.ly. For lbe 
1998-2007 period, Tampa Elccttit's buc cue reu1J rum peak c!c:mand for lbe winter and 
SWlliDer are upccu:d to edvm:e. maual '*'or 1.5" and 2.4"· rcspcdlvely. In lddilion, 
base, hi&b. and low scenario forec:uu of NEL are lilted in Table U-4 (Scbeclulc :,.3). 

Moatb!y Fot n pet ol P=k I M for \'wl I gd 2 

A monthly fom:ast of reWI peak la.dl (MW) and net eaefJY for 1014 (GWb) for ycus I and 2 

of the fora:as1 is provided in Table U-5 (Scbcdule 4). 

J 
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CHAPTER IV 

FORECAST OF FACILI11ES REQtJlREMENTS 

The proposed generating facility eddlriom and cb&Daes abown in Table rv · 3 inlegrau: dellWid 
side management prosrams and lllmlllive JCDe1111ioa I«JJnooo&ies with uaditional Jeneratina 
resoun:es to provide cc:ooomiell. reliable let'Vice -o Tampa EJearic Company's c:ustomcn. To 
achieve thiJ objective, various eocrgy raoun:c pbn ll&cmatives c:ompriscd of a mixnu-r: of 
generating ICChooloaies. purdwed power, and COI'~tfcctive demand side rnanaacmem 
programs are developed. 1bae alternatives are u.lyzed with existing genmtlng capabilities 
to develop a number of energy resoun:c opdooa whldl meet Tampa Electric's fillur-r: sya&cm 
demand and ene!JY requirement~. A detailed di~ntnlon of Tampa Elccuk Company's 
in&cgratcd resoun:e plann!na procaa ia iDcluded in Cbapccr v. 

The results of the amlys.is provide T~~~~pe EJec::uic CompeDy wilb a pbn that is ~~trective 
wlille maintainin& syslml rcllabilily and btlurina ocher qineerill&. busin.. ' · and lndusuy 
issues. The new capacity additions are lbown in Table JV-3. Aclditional C~p~Cily is finl 
needed in 2003, bucd CJII an analysia of syllaD reliability, the incorporation of the FPSC 
demand tide manaaemea~ &oall, projec&ed syMCm demand and CDCfiY requirements, purdwe 
power, and the cllbtina: Tampa Electric acnentinl syiiCIJI. To meet the expected aya&crn 
demand and enetJY requimDeau cwet t.be ow teo yean, combultloo twbilles are planned for 
tervice in 2003, 2004, and 2006. 1bae duaJ.fud combuldon IW'tlines will be fired by oaNral 
ps and distill"e oil. For plll'pC*I of Ibis ICUdy, Hooten Poinl SWioo is auumcd to be 
mired in January 2003, and Tampa EJec::uic's Joaa-cam pun:buc power contn1C1 with Hardee 
Power Partnen l.irnUcd rcmaina at 297 MW PIJDIIICT oct capabllily and 360 MW wl.n&ct oct 
Qj)lbility for the entire lllldy period. Sollie of die 11mmptiom and information that implct 
the plan are discussed below. Additional uunpdons and informatioo are di1n•t11Cd In 
Chapter V. 

Coacpcratfoo 

Tampa Elcclric Company plans for 444 MW of~ apeciry open1ina in i&a service 
area in 1998. Self-service capecity of 236 MW (oct) is IIICid by COJCIIU&IOn to ICrVC inlemal 
load rcquircmenls. 62 MW are purdwed by T~~~~pe Electric 011 a firm ~ bub, and 
6 MW are pun:twed on a non-firm a-available bub. By '1IX17. the coaellCBiioo eapKity 
within our service area is cxpecled to lncftue to 472 MW. This 10111 will consist of 253 MW 
of self-service capacity, 62 MW of firm capacity pun:bues by Tampa Electric, and 7 MW of 
non-firm as-available pun:.bues by Tampa Elec:tric. During 1998, Tampa Elccuk lw enctred 
into transmission wheelto, IJrect'octllS wlib four of its cogeneration c:ustomen. supplyina a 
total of 154 MW of fum contniC1 capecity to rwo other wllidet in the swe. By 2007, this 
total is eJtpccted to decrease to I-'' MW. 

1 ..... fMcU'tt C...., Tn·Yut S• .... 1 ... IV · I 
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Fvd Rcguln:mcgta 

A fortaA of fuel mjuln:mmu and enti'JY aoun:es Is abown ln Tables 11·6 and JJ. 7. 

rapcctively. As abown ln .bae tables. Tampa Electric C~ plans 1D continue 1D lUI: coal 

u cbe primary fuel for lllOil of ill smmtinl n:quin:meoiS. AJlmlllive fuds were coosidercd 
and line beco iDcofporal.cd wbaiiii'PfOPriacc 10 ldlieve a low cost fuel wa&eJY which bmefits 

Tampa Elearic:'J c:us&omen wtWe IIICCtbta eovitonmen&al emiuiom rcquin::menu. The Polk 
Unit I IGCC UDit utilizes synps as cbe primary fuel wilb No. 2 oil ulbe bldt·up. The synps 
will be produced from five danonslratioo fuels durin& lbe first three yean of commct'Cial 
opel'lliooo 10 lllialy tbcir daDoallratioii rcqulrcmenu. The demomuatlon fuels include coal 

and 1 c:oal/pelnlleum coke blead. Followin& the demonltralion period. Tampa Electric 

Comp11ny plans ID ullllze I c:oal/pelnlleum cote blend 10 produce synps. This blend wUJ 

result in the IGCC Wlit bcina 1bc lowest inc:mnental cost aaoun:e on Tampa Electric 

Company's sysrem. Coal, iDtludJna c:oal/parolewn eote blends. wUI provide appro~timalely 

94"-98" of the fuel requiremcou for Tampa EJcctric:' s lOW JCnt.l'lfK>o and 88"·93" of lOW 
aystcm rcquiremeniJ. This 1\ael 1U111eJY. which makes use of this nation' s most abundanl 

domestic fuel, is bach priCllc:aJ and cost-effective and minimius CltJIOSIIn: 10 a disruption in 
fueiiUJIPIY or martel price volalility. 

Clap Air Ad Amcodmcou ot 1990 

The primary focus of ntJe (V of lbc Clean Air Act AmeodmciiiS Is 1 nationwide reduction of 

sull'llr dioxide Uld nliiOJCil o.Ude cmiuioGI from ulstin& dectric: ulllities and non-utility 

IOI.IR:Ca. The pocmial impec:t of olber ameodmenu in tbe Aa on tbe aeneruina &yi1Cm bas 

ooc beco included In lh1s Teo-Year Site Plan. Tampa Electric Compat1y bas three &cncntin& 

units. Bi& Bcud Uaiu 1· 3, which an: Phue I (199, · 1999) affecu:d unill under Title IV of tbe 

Clean Air Act AmendmeDII of 1990. Bi& Bend Unit 4 was identifiCd as a substitution unit 

under Title IV of the Clean Air Aa Amendmenu and brou&hl UDder l'twe I compliance 

requiauneaa. The deslpation of Bi& Bend U nil 4 as 1 Ptwe I Unit provided an in~egraLcd 

approiCb for ldlievina 501 c:ompliaoce for Big Bcud Swion. Tampa Electric Company 

c:utrelllly majiYa jm compllaDce wid! the Ptwe I emiasioo limilllions by usina blends of low 

sull'llr coal, 1 small qu• .. lty of pun:hascd sulfur dioltide allowances, and inlqratioo of Bia 

Bend Unit 3 nue 111 wilb die Bi& Bcud Unl1 4 nue 111 desulJuriz.alion l)'mm (FGD ). In 

Ptwe II (2000-bcyoad) , all of T-.. Elec:uic:'s unill an: affecu:d under Title IV excepc 

eililina combultloo twbioes. PbilliJ» Saltioo. and Dinner Ulrc. To cost·cffecdvely comply 

with Phase 11 ""''"ion IWidanb, Tampe Elec:tric will continue 10 evaluate: the Wt' of low 

sulfUr coo blendJ, sulfUr di.o•ide allowances. and flue au scrubbing. 

21.5 



latrrrbenv Sala agel :Pun:hss 

Tampa Electric inl.ercha.aaes Illes include Schedule D and Panial Requimnenu (PR) service 
aarcemenu wilh sevenl utilities ' 1CI a Schedule 0 COIIIl1ICI wilh Seminole Electric 
Cooperative, Inc. (SEC) for aoo-rum apacity and CDerJY. 

Tampa Electric bas a kq term purcb.ue power coatriCl for QPKity and cnerJY wilh Hardee 
Power Pannen I imiiCd (a TECO ~ Services Corporadoo). Tbc tOIIlJ¥t involves a 
sharcd~ty aa1umcol'l widl SEC, wtoeu:by Tampa Elec:lric: plans for me full nc1 apabilily 

or &be Hardee ~ SWioo durina chose limes wben SEC plans for &be full availability of 
Seminole Uoiu I aDd 2 aod me SEC CryJUI River Unit 3 allotatloo. and reduced availability 
durin& times when Seminole Unlu I and 2 are derated or unavailable due to piUUJCd 
maintenance. A rum capacity aale from Tampa Electric'• 81& &c..d Station Unit No. -4 iJ 
made available, oo a limited C11CfJY uup basil, to Hardee ~ Pannen Limited for resale 

to SEC. 

lo addition to tbe above Illes aDd purclwes, Tampa Elec:lric: also bas Schedule J service 
I&Jccnxnu for lbc izurchan&et.laale of a-available power wilh/to lhirwn utilities in Florida 
and Oeoraia. 

Wholesale power wes and putehua are lotluded In Tables 11-2. 11· 3, 11-~ . 11·5, 11-6, II · 7, 
IV- I, and IV-2. 
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STA nJS llEPORT AND SPil.1FICAnONS OF PROI'OS£D CENERA11NC F ACILITtES 
tn'D..ITY: TAMPA ELECTIUC COMPANY 

(I) 

<'I 

(6) 

m 
(I ) 

(9) 

(1 0) 

(II ) 

(12) 

(13} 

PLAKT NAME AHD UNIT NUNUa 

CAPACTTY 
A. SUWMEil 
8 . 'NIHTEil 

T£CHNOLOOY TYPE 

ANTICIPATED COHSTIUCTION TINJHO 
A. FIE1.D COHS'RUCTIOH STAJ.T..OATI! 
8 . COWWEilCIAL IN-IEilVICI! DATE 

AIEL 
A. I'IUMAR Y AIEl 
B. ALTEitHATE AIEL 

Alii POU.UT10N CONnOL IITlATEOY 

COOUNO WETHOO 

TOTAL SITE AllEA • 

CONSTllUCTION STATUS 

CERTIFICATION STAT\JS 

STATUS WITH FEDERAL AGENCIES 

Plt01ECTED UNIT l'1llti'OlM.ANCE OAT A 
1'1-o\NNED OUT AGE FACTOil ('I'Of) 
FORCED OUTAOE UTE (IIOR) 
EQUIVALENT AVAILA.IIUTY FACTOil (EAF) 
llESUL TINO CAPACrrY FACTOil <•> 1 

AVERAGE NET OPE.aATINO HEAT RATE (,AH()Hl)' 

PROJECTED UNTT FJHAHCIAL DATA 
BOOK UFE (YEAJtS) 
TOTAL INSTALLED COST (JH-IEIWICE YEAJ. $/tW) 

DIRECT ~STaUCTIOH COST (SitW) 
AAIDC AMOUNT (SitW) 
ESCALATJOH (SitW) 

FIXJlD OAiol (1003 SlkW·Yll 
v AJ.IAIL£ O&M (lOOJ SIMWI» 
IC·FACTOII 1 

' BASED ON IN .SEll VICE YEAJ.. 
1 llEPil.ESENTS TOTAL POLIC SITE. 

IV . 7 
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POUt UNITl 

141 
110 

COWIUSTIOH TURBINE 

JAN 201)1 
IAH 1003 

NATURAL GAS 
DISTIU.A TE OQ. 

N/A 

N/A 

PltOI'OS£D 

N/A 

N/A 

1.7 
l .• 
1».0 
20.3 
ll .lA I 8clll\ Wll 

lO 
1n.n 
lll.70 
20.66 
22 .96 
l .l.S 
1.91 
1.617 
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STA11Jl! UPORT ANDsnctFICAnONSOfPilOf'OSEDCt:NUAT1NC PAClUTIES 
UI1LITY: TAMPA EUCT&JC COMPANY 

( I ) 

Gl 

(')) 

(4) 

(5) 

(61 

('7) 

I 
(I) 

lVI 

(10) 

(II) 

(1%) 

(I) I 

PLAHT NAWI! AND UNTT NUMBI!Il 

CAIAJ:ffY 
A. SUWMD 
I . WIHTU 

.vmciPATI!D COHSTaUCTION T'IWINO 
A. FIEU)CONSTIUCTION STAAT DATE 
I . COMMEaClAI.IN-$BVICE DATE 

F'IIEL 
A. PIUMAIY F\IF.L 
I . Al. TI!IHA TE F'JEL 

Alit POLLUTION COHTIIOL S1llA TEOY 

COOUNO M.ET1IOD 

TOTAl. STTE AI£A 1 

CONSTIUCTIOH STATUS 

CDTIFICAT10N STATUS 

STATUS WTT1f F!D£aAl. AGEHC!El 

PaOIECTED UNTT PDJIOUCAHC£ DATA 
rt.ANNED OUT AGE FACTOI (POf') 
R>aCED otTT AOE lATE CPOaJ 
EQVIV ALENT AVAIL" ID TTY FACTOit (EAF) 
IUSULTIHO CAPAOTY FACTOI lS I' 
AVEIAOI! NET Of'EIATIHO HEAT lATE (ANOIU) ' 

PaOIECT'I!O UNTT F1NANC1AL DATA 
IOOIC UFE (YI!AU) 
TOTALINSTAU.ED COST (IN.sEitVICE YI!AA SI\W) 

DII.ECT COHSTaUCTION COST (SI\W) 
AIUDC AMOUNT MW) 
!SCALA T10N (SI\W) 

F'IXED OoUf 0004 SI\'W·'B) 
v AA!AIU! OU4 (l004 w-w.) 
lt·FACTOI ' 

' IA$110 OH IN..uJIVJCE YEAa. 
' 1U!Pa£1£NTS TOT AI. POU: STTL 

IV · 8 
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POLK UNI"'" l 

••• 
110 

CONIUSTION TUliiNE 

NATUIALOAS 
OISTILLA Til 011. 

NIA 

N/A 

N/A 

NIA 

1.7 
) .4 

"0 
19. 1 
II , IS I IIGUk Wll 

)0 

:179.94 
%%1.10 
ll.lA 
lO.OO ,, 
l .OA 
I 6%4 
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TAJILE IV-4 
(herjtf 3) 

.. 

ST A nJS R.EI'OilT AND SP£CIFICA 110NS 0" PROPOSED GENUA TING FACII.J"11£S 
unuTY: TAMPA ~C COMPANY 

(I) 

()) 

,,, 

(7) 

(I) 

(9) 

(10) 

(II) 

(ll) 

(I)) 

Pt.ANT NAME AND UHIT NUMBU 

CJU>Acm 
A . SIJMMEA 
B. WINTEJt 

TECHNOLOGY TYPE 

ANTICIPATED CONSTRucnoN TDmKl 
A. FIELD CONSTRUCT10N STAn DATll 
B. COMMERCIAL J:N..sEJtVICE DATE 

FUEL 
A. ~IJlY FUEL 
B. Al. TEIIHA TE FUEL 

AIR POLLUTION CONTROl. STRATEGY 

COOUNC METHOD 

TOTAl. SIT'E AAEA ' 

CONSTRUCT10N STATUS 

CEJtTIFICA TlON ST.A TUS 

STATUS WITH FEDEJtAL A0£NC1E.S 

PROJECTED UNIT I'I!AJ'IOUCANCE DATA 
PLANNED OIJT AOE PACTOil (POP) 
FORCED OIJTAOE ltATE (FOR) 
EQUIVALENT AV Am.-&10 ITY FACTOR (I!AF) 
R£SULTVIG CAPAcnY FACTOR (!I) 1 

AVERAGE NET OPERATIHO JUlAT !tATE (AH()t(R) 1 

PROJECTED UNIT FlNAHctA1. DATA 
BOOK UPE (YEAJt.S) 
TOTAl. INST A1J..ED COST (IN..sEJtVICE YEAit SlltW) 

DIR.ECT CONSTRUCTION COST (SIItW) 
AfUDC AMOI.Jiff(SII<W) 
ESC ALA TIOH <Sit'Wi 

FIXED GAM (2006 SltW· Y"RI 
VAIUAJIL£ OAM 1'1006 SIMWIII 
K ·FACTOR I 

1 BASED ON JN.SEJtVICE YEAit. 
1 R£PRESENTS TOTAL POut SITE. 

T- Elmno: c_, T ... Y- '* Ploo 1- IV · 9 
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POUC UNIT' 

... 
110 

COMB::sTION TURBINE 

NATURALOAS 
DISTU.LATll on. 

NIA 

NIA 

AlftOXIWATELY <.347 AClES 

PROPOSED 

NIA 

NIA 

1.7 

'·' 9S.O 
II.J 
11 .09S Bo""Wll 

lO 
m .al 
211.70 
llM 
... 69 
l .SS 
l 16 
1.639 



Schedule 10 

Table IV-! 
Statut Report ud SpedllcatloaJ or Propoted Directly AM«Iatl'CI Transmlaloo Unes 

( I) Poi.oa of OriJin and Terminat.ion: N/A 

(2) Number of l...ines: NIA 

(3) Rlp-of-Way: NIA 

(4) UDe l...coJib: N/A 

(S) Volc.age: NIA 

(6) Aolicipaled Consuuction TimiD&: N/A 

(7) Anlicipaled Capitallnvesunen~ : N/A 

(8) Substations: NIA 

(9) Panlc:ipltioo with Olher Utilities: NIA 

Tampa Elettric: has no plans co coastNCt uansmission Jines whlcb correspond to proposed 

generatinc fecUities. 
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CHAPTER V 

01liER PLANNING ASSUMPI10NS AND INFORMATION 

Transm'sdoq Cooetplpts yd lmpasU 

Assewnc:ms of Tampa Elecuic lllmmiuioa ~)'~tan pcrfoi'IJIIIIC:C are based upon pl.ullling 
srudies compleled in 1997 in support of Tampa E1ec:aic's transmiuion cxpansioo plan. These 
srudies are performed annually with tbc results of tbc audy varyina due to lcpd"" in IOid 
projcc.tions, pllllllin& crilcria, IDd opcratiiJ& tJcxlbUiry. 8ucd on cxJ.sdna smdics IDd Tampa 
Elccuic's current lllmmiuion COI1IU\ICtloo propam, Tampa Elccaic llllkiplla no 
transmission consuainls on our syaem whic:b viollle tbc submilltd pcrfor-'IIICC criteria 
colll.aincd in tbc Genctuioo and Transmiuioo Rdlabillty Criteria section of this donrmrot. 

EJpansioa Map fmpgmlq apd lged Smo!tlyt&y 

The overall economics IDd cost-dfectiv- of the plan were analyzed u JWed in Tampa 
El.cctric '• lntegmled a- Pllllllling proccu. 1biJ proc:c~~ is disnua in detail later in this 
cbapccr. Sensitivity malyxa U1iJJa blab mel low bacia of the buc cue IOid fcncut yielded 
gCilCI'IItion expansion plans that were lipUfiamtly diffcmu from the buc cue plan of one 
combustion turbine in each of the yan 2003, 2004, mel 2006. OptimizJUion bued on the low 
IOid forec:ast defer=! the 2004 combuatioo turbine two yean IOd moved the lhird combuJtioo 
turbioc out of tbc ten-year plmning window. The e.otpo!lllioo plan baed on the !high 1<*1 
forecast begioJ one year earlier than lhe buc plan IDd includes two combustion turbines mel two 
combined cycle units. 

Fuel For ecu1 IQd S.WUtytty 

Product price for aclllll a.ad foRCUt <lila for tbc pwpote of deriving buc, hiJh, a.ad low 
forecast pricing is done by careful Ulllysls of ICWil price and current a.ad previous forccuu 
obtained by various coosulWIIS a.ad qcncics. These 1011n:a include tbc Enc!JY lnlonnatioo 
AdrniniSUitioo, Amc.ricao Gu Alsoc:Wioa, Cambridge EactJy Racarch Alloc:ialcs, Raourcc 
Data International , Coal Markeu Weekly, Coal Dally, EactJy Ventures Analysis, Inc. , a.ad 
coal, oil, oarural ps, and propane pricing publicadonJ IDd periodicals which Include: Coal 
Outlook, Inside FERC, !Natw'IJ Gu Week, Plan's OilJBD!, and tbc Oil a.ad Gu Journal . 

The high and low fuel peke proj~i0111 rep~ ~~~vc fORCUts to the company'• buc 
case outlook. The hip price projection repraenu the effect of oil and oarul'lll au ?rices 
escalating 10% above the buc cue oo a montbly buis to tbc year 2000. 
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The low prK;e KCtllrio repmems me cff~l of oillll!l naMII su prices ~alin& 10~ below 
the product price of the bue case oo 1 monlhly buis 10 the year 2000. A.nm.lal high and low 
case price projecOODs after 2000 ate based oo the company's iolemal gcoeral approach using 
information provided by c:onsuiWits combined wilh iDICmal fuel markeiS analysis. 

Wilh 1 large percen~~~e of fuel lilllized by the company being coal, only base case forccaru 
an: prepared for coal fuel. . Base case analysis and forccaru include 1 large number of coal 
sources and diverse qualities. The individual price forccaru conWned withi.n the base forecast 
captun: die marke1 pressures and scnsitivities llw would ocberwise be n:~ted in high and low 
case scenarios. 

Expansion plan fuel ICIISitivity lllllyses wa-c performed using higbllow gas and oil price 
forecasts. The base cue expaauion plan did DOC cbanac 11 1 result of subltirutioo of lhe bue fuel 
forecast wilh the low fuel fom:ut. The CliJIIIIISion plan based on the high fuel fom:ast. 
hOW!;Vef1 did VIr)' from !be biK plln Ul !hit~ 11$1 Wli! sc: ·~ Wll I combined cycle Wlh 
insleld of a combustion turbine. 

Exoans!oo Plan Sms!Utlty Om«•nt fuc! D!f(cmtla! 

Even lhou&b Tampa EJeclric does not n:c.ognize, 11 1 viable forecasting method. the arllil1111)' 
developmeul of • fuel fom:ast by fixing the price differential between non-linked fuels, an 
expansioa plan fod aemitivity wu performed by holding the differential betwccn oillg11 and 
coal COJIIWil. The buc case expansi.oo plan did 1101 cbanJc 11 a result of lhls change in the 
fuel price fORC&!il. lbia rault wu expec~ed because Tampa Electric Company's base case 
expansioa plan consiJu of combultJon turbines. 1bese dual-fuel combustion turbines will be 
fired by natural pa and diltillale oil. Because lhis scnsidvity Iowen Tampa Electric 
Company's IWUrn PI and oil price fon:casu and Tampa Electric Company's futun: n:sources 
an: fired by oatural PI and oil, it n:sullS in the same base case plan. 

Gepmtfps Ua!t Puformancc Modri'D' 

Tampa Electric Compauy models Jeneralina \Uilt performance ln llle Generation and Fuel 
(GAF) module of PROSCREEN, a computer model developed by New Energy A.ssociates. 
lbia module is a 1001 10 ev1hwc loaa-ranac system opera1iog COSlS wociau:d wilh particular 
gcoemioo expansion plans. GeDeralina units in the GAF ate charlctcrized by :several different 
performance parameter~. Theac pumiCICI1 include capacity. bell me. unit de:mions. planned 
mainlcnance weetu. and uoplanncd ouuae rales. 1bc unit performance projections !hal ate 

modeled ate based on hislorical dala trends, engineering judaement. time sL-xe last planned 
outage, and rcceu1 cquipmcul perforrnancc. Specifically, unit capacity and beat me 
projcctio.JS ate baled oo hiaorical unit performance test values which ate adjusted as needed 
for cllll"CDl unit c:ooditions. PIIDned ouuge proJections an: modeled two ways. The first five 
years of pi&DDed ouuacs ate baed 00 a forecasted outage scbedule. and the !Planned ouuaes 
for the bai&Dce of die years ate based oo an 1verase of the first fh c: years. 

~s 



The five-year OUlqe schedule Is based on unil-spccific mainttnance needs. material lead lime, 

labor availability. budfet coaarai.au, and tbe need 10 supply our customen with power in tbe 
11101t ccooomic:al manner. U..,wad OUlqC ra&e projcctioas are based on an average of three 
yean of blstorieai data :adjusted, II necesury. 10 IICCOWJl for curmll unil condilions. 

flnapdal Apumptlops agel Sm•ltlyttlq 

Tampa ~ makes ll.lllll:rOUS financial uaumptions u pa.rt of tbe prcparali.on for ill Ten· 
Year Sile Plan process. Tbele esaunptions are based on tbe ~'Wmll fiDIIICial condition of tbe 
company. tbe nwka for leCUrities, and tbe best available fn.rccul of future condilions. The 
primary financial auwr..pdoas iDcJude tbe PPSC-approvcd AIIOWIDCC for Funds Used Durin& 
Construction (AFUDC) ra&e, capllllizalion ratios, fiDIIICinl Ct'V ra&es, w:: ra&es. and FPSC· 
approved depreciation r.u:s. 

• Per tbe Florida Adminlsuallvc Code, an amouna for AFUDC is n:corded by tbe 
company durin& tbe COOIU\Iction plwc of each capilli project. This rale is set by tbe 
FPSC and rcpraa111 tbe cost of mc-y inve$1Cd in tbe applicable project while i.l is 
under COOSiruction. This COJl iJ capilllized, bec:omes pan or tbe projccl investmenl, 
and is n:covercd over tbe life of tbe asset. The AFUDC ra1e usumcd in tbe Ten-Year 
Sile Plan repmeus tbe comp~ay'a curreotly approved AFUDC ra&e. 

• The capilllizatlon ratios reptereol tbe pett:c~~~~~es of incn:menlll long·lelm capilli tlw 
are expcclcd 10 be iaucd 10 fiMrw tbe capilli projecls identified in tbe Ten· Year SiiC 
Plan. 

• The financina COJl ra&es reflect tbe incn:menlll cost or ca:>illl usocialed wilh each or 
the soun:a of Joaa·lelm fiiiiiiCina . 

• Tax rale$ include federal income w::, swe income w . and miscellaneous taxes 
includina propeny w::. 

• Depreciation rcpn:scou tbe &IIIII.Lil cost 10 amortize over liS useful life the local orisinal 
invC$UDCD1 ill a plllll iu:m less net ulvqe value. This pMvldea for tbe recovery of 
pl.anl illveatmelll. The uauncd book life for each capilal project within tbe Ten· Year 
Sile Plan represenll tbe IVCfliiC expcclcd life for thai type or investment. 

Sensitivities were perfonncd by caldna tbe 10p ranked resource plans and analyz.ina tbcm wilh 
respcc1 10 varylna fJ11111C.ial usumptiom, uslna PROSCR£EN. Eacl financial assumption wu 
ICStcd by incn:uina and decn:uin& tbe financial uswnption by 0 11C pen:ent. The capilal. 
opc:ratlna and malnlenux;c, and flld 1:01&1 for each ~ plan were anal~ r.cd.. The variation 
in lhc fiDIIICial usumplioos bad 110 i1nJ*t on tbe but: plan within tbe len year plannillg 
window because the lOp ranked plans wac identic:allhrouah year 200'' . 
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ln!CIJ'IIcd Rll!!OIIIU Planglgl ... \KCM 

Tampa E!ecuic COI!IpU)''s lmqralcd Raource Planni"' process wu designed 10 evallllle 
dmwxl side and supply side raoun:es on a fair and consillelll basis to JlliJ fy future energy 
requirements In a COil-effective and reliable manner. while considcrina !he iJ:ueresu of utility 
~10mers and abarebolders. A now diqram or !he overall process is sbown in Fiaure v-I. 

The initial pus of &be process iDcorporara a re!iabilil)' analysis 10 dclcnninc timing or future 
needs. and an economic analysis 10 ~ what raource aiiCmatlvcs best meet future 
system dmwxl ml C11CfJY requin:menu. In this pus, a dmwxl and cnerJY forecast which 
excludes iuaaDCillll DSM propama is developed. Then a supply plan based on lhc sySICm 
reqlllianaJIS whicb excludes iocra•c•••l DSM is developed. This lnlerim supply plan 
becomes lhc bui:s for pocmtiaJ avoided unit(s) In a comprdlcnsive cost-effective analysis of 
lhe DSM programs. Once !be cost-effective DSM proJrii!U are dciCrmined, lhc sySICm 
dcmlnd and ctaJY rcqllircmcn&a arc mbcd 10 i.IEiudc !he effccu or Ibex proarams on 
reducing I)'SICill pca!t and CDCfiY rcquiremcnu. The process is repealed 10 lncorporaiC !he 
DSM proarams ml supply side I'CIOUICCS. The amc pJanninl and business asswnpcions are 
used 10 develop nuncrous comblnllioo.s of DSM and supply side raoun:es llhal account for 
variances in both timing and type of raoun:es lidded 10 lhe Tampa Electric Company sySICm. 

The cost-effcctivencsa of DSM proarams Is bued on lhc followlna Slandard Commiuioo 
ICSIS: lhc Rare lmpK& Measure (RIM), lhe Toc.al Resource Cost (TRC), and the Pank:ipanu 
Tcsts. Usinl &be Commiuioo' s mnctard COil-effcctivcncu mcthocSology, c:xh measure is 
evallllled bued on diffetenl marteUna and Incentive WUIIIp(ions. Utili!)' plant avoidance 
auumpcioos for ~- transmission, and disuibution are used In this analysis. All 
measures that pus lhc RIM, TRC, and Panic.ipanu Tests In lhc DSM analysis are considered 
for utili I)' prosram adoption. Each ldopccd measure is quantifiCd Into annual leW lkWb savlnas 
and Is rellcciCd in lhc demand and eneraY forccasl . Measures with lhc hiJ:hcst RIM values are 
genm!ly ~ fii'Jl. 

Tampa Electric Company evaiUIICS DSM measures u.tin& a spradsbect developed to meet !he 
Commission' s prescribed cost-cffectivCIICSS methodology. 

Ocnetllina raou:n:cs 10 be coasldcred are dciCnnincd throu&h an aiiCma:tive tcclmoiOIY 
screcnina analysis which is dcsiped to dclcnninc the economic viabilil)' or a wide BJlle of 
aenenuin& tcclmoloaics for lhe Tampa Elc:ctric Company scrviu area. Gcoanphic viabilil)'. 
w~r cooditloas, public acccpca!la'l, economics, lead-time, envi1011111C1lla.1 acccpcabilil)', 
safe{)', and proven dcmoasualion and c:.ommerdalizalion are used u criiCrb 10 screen lhe 
aencrati"'ccdlnoloaics to a mana&eablc number. 
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The LCclmoloaies which pass tbe ICreenin& an: included in a supply side 1111lysis which 
eumines various supply side alcematives for mcctlna future capaclry requiremenou. These 
include modifyiD& exislina uni.IS by ~ or over-p~ operation and delayed 
retimnenu. Other supply raoun:es IUCh u coosuuc:dna oew unit additions. nrm power 
purchases from ocher pncmma allitlcs. joiDl ownmhip of pnel'llilll capacity. and 
modifiCations of lhe tnnsmiuion ~ to incra.se import capabiliry an: inchlded in lhe 
analysis. 

Tampa Elca.ric Company u.scs tbe PROVIEW module of PROSCR.EEN. 1 computer model 
developed by New EoerJy Associara, to evalllllC tbe supply side resources. PROVIEW u.scs 
a dyrwnic proarammina lppf'Oicb to develop an estlnwc of tbe time and cype o f capaciry 
additions which would 11101t ctoaomk:ally meet tbe ~ demalld and enl!l'l)' requiremc:nts. 
Dynamic proaramming compares all fatible c:ombinadoas of geoel'llina unit additions wbicb 
satisfy tbe specified relilbiliry c:rUeria and ~ the ICbedule of additious wbidl have tbe 
lowest revenue requirements. The model u.scs prociut:tioo costing lllllysis and inctell'len1ll 
capiLli and O&M expemses to project the reveoue requliemeuas UJed to ranlc each plan. 

A detailed cost lllllyais for each of tbe top ranked raouree plans is performed UJina the 
C~illl Expenditure and Recovery module and tbe Geoeradon and Fuel module of 
PROSCREEN. The c.pital e•&cudilura IIIOCiMcd widl each capaciry addition an: obWned 
based on tbe cype of gcoentiDa UDit, ftael cype, capital epenc!lna curve, and i.o-KtVice year. 
The ftMCI d!lrge$ muJWI& from 11!0 ~ ~ an: expressed in pracnt wonh 
dollan for complri1011. Tbe fuel and tbe op:fllilla and ma1n1.enance COliS UIOCialcd with each 
scenario an: projcacd based on ec:ooomlc: dispatch of all tbe energy resoun:ea on our system. 
The projcacd operatiJia expcote, upt IIIC ~ in pretenl worth dol Jan, is COOJbined with the 
filled clwges to obcaln tbe lOCal praenr wonb of revenue requimnenu for each llltemative 
plan. 

Sensitiviry lllllysis of !be top ranked plans from tbe c:c:ooomic lllllysis is UJed to ~ tbe 
relative impact of various &SIWllpliom on tbe robuslneu of tbe bur plan. These seosllivit.ies 
involve parameters wbicb an: grellly influenced by the ac:tioo and dcelsions of orpni.r.ations 
other than Tampa E1ec:tric eomp.ny. The acnsitivities include system load and energy 
requirements , fuel prices, and fiNnc:ial USJ•mp.loos. These sensitivities are developed by 
using the top plans , wbicb an: cbmen bued on economic& IDd 1 variery of supply aide options, 
and lllllyzing them in scenarios to de1ermine tbe 11101t ec:onomically viable plan under all 
scenarios. 
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Stratt·gjc Cgog;ms 

SU'81qic iuues which aft'cc:t lbc type. C~J*=ity, and/or timina of furure geaeratioo resouJU 
requirements arc analyz.cd. 11lese issues such as competitive pressures. environmental 
legislation, and plan IICCCpWICe arc DOl easily quantified. Thcrcfon:. a IUalegic analysis b 
conducted 10 compare lbc overall perfOfTIIIIICC of each allcrnative rcsouJU plan under each 
issue. The JITIIC:gic issues and economic analysis arc combined 10 ensure that an cconomie&lly 
viable expansion plan is .elected which bas the ftcxibility for lbc company 10 respond 10 future 
technological and economic ciJan&e~. 

The tool wed to combine lbc llriiCgic issues and CCODOlnic analysis is a decision matrix. The 
decision matrix is wed 10 compare and ICiccl lbc most cost-effective plan. Each alternative 
resouJU plan is analyzed on bocb a quantitative and qualiwlve basis. The quantitative analysis 
is based on compariJII lbc rnmo•lartve ptae111 worth of rcveftiC requiremcnu for each 
alu:mative for both the bue and ICftlilivity uswnpdons. The qualitative analysis conslden 
thClc previously mentioned lltlle&ic issues. Each alu:rnauve is ranked bucd on pre· 
determined crittr:ia and lbc sum of lbc valiiCl for each category. The combined scorCJ indk:att 
the relative lttC1Igth or cacb altt111111ive on bocb • QIWV!tative and qualitative basis. 

The rc5ults of lbc analysis provide Tampa EJecuic Company with a plan that is cost-effective 
while maim•inina flexibility and l'hpcabUity 10 a dynamic regulaiOry :aod competitive 
Cllvi!QI!!~. ~ llni ~lty ~~ are abown In Table IV-3. To meet the upected 
sySiem demand IDi CDCrJY rcqu.iremellll over the oext u:n yean and cost-cffcc:tiveJy malnlaln 
sySitlll reliability, combusllon cwt>lnCl arc piiMCd for November of 2002, 2003, and 200S. 
11lese combustion cwt>lnCl will be dual-fueled by IWllral ps and distillate oil. For the 
purposes of this SIUdy, Hooken Poiot Stalioo is usumcd 10 be retired In April of 2003, and 
Tunpa Electrie' s Joo&·lmll purdwe power coomct with Hardee Power Pannen Umited 
remains at 2fJ7 MW aununcr oet capability and 360 MW winu:r oet capabil ity for the entire 
study period. 
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Gsnmtl011 apd IpnppJ.pog RdJabliUy Criteria 

Gaacnt!oo 

Tampa Elecuic Company uses the dual reliability crileril of I" Elpccted Unserved Ene.rgy 
<"EUE) and a IS" minimum finn winter reserve I!Wiin for planning purposes. 

Tampa Eleccric Company's approach 10 calculating pen:ent reserves is consiSIC1JI with the 
industry acc:epced method of usina IOc.al available generlli.na and ftnn purchased power 
capacity ( capacil)' less planned malncenance and COIIlraaed unil sales) and subtracting the 
annual finn peak load, then dividing by the finn peak IOIId. and multiplyina by 100" . Since 
the reserve DWJin ca1culllion ISIW'DCS 110 fon:ed our..ges, Tampa Electric includes the ~..ardee 
Power Swion ill its available capacity. -€Oillr'ldllllly, Han1ee Power Statioo is planned to be 
available 10 Tampa Eloctric 11 the time of sySI.c:ID peak. Also, the capacity ded.icalcd 10 any 
fum unit or IWion power sales 11 the time of syuem peak is L 'rae ted from Tampa Electric's 
available capacity. 

Tampa Electric's percent Elpected Unserved Energy ("EUE) criteria llddresses annual 
reliabUity. Similar 10 calculating percent reserves, all finn unit and swion power sales are 
ICWUilled for in cleterminlD& Tampa Electric's available capacity resources. The I" EUE 
target was deveklped as au equiYIIIIcm 10 the lou of Tampa Electric's largest unit (Bi& Bend 
Unit 4, 447 MW) for ID eatire year and maln!•lning firm reserves of approximately IS". In 
c:alculali.ns the EUE, the Hardee Power SWion is considered 10 be available u a Tamp~ 
Elecuic capacil)' resource ooly aft.er its availability is reduced for planned our..ges, forced 
our..ges, and projecl.ed Semioole Elecuic Cooperative (SEC} usqc. SEC provides Tampa 
Electric with its projcaed usaac of the Hardee Power Swion capacity. Pcrceot EUE is 
c.alculared by dividing Tunpe Elecuic's projected annual non-finn purchases (Clcluding 
ecooomy) by its Net EnerJy for Lold and multiplyina by 100". Under these conditions, 
Tampa Electric will bavc adcqUilC reserves or available emergency and/or cootracted shon­
tenn firm capacity 10 mitipte Clpccted unserved energy. 

Tn"Dsm'scloo 

The following criteria are used u JUidelines by Tampa Electric Company Tm1m1ission 
Planners durin& plannhll lfudles. However, they are 1101 absolute rules for system expansion: 
the criteria are wed to alert plannen of potendal ll'llllmission system capacity limitations. 
Ensincerin& analysis is used in allllqCS of the plano in& proceu 10 wei&h the impact of system 
deficiencies, the likelihood of the trigerina contingency, and the viability of any operllina 
options. Only by carefully rcaearchina each planning criteria violuion can a final evaluation 
of available trannnission capacity be made. 
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Gcpmtioo Diptcb M?'klpd 

Tbc lleneraboo djspatdwd iJI tbe plaoojnll models is dkwed 00 1D economic basis and is 
calculllrd by die Ecooomic Dispalch (ECDI) function of the PSSJE loadflow software. The 
ECDI function schedules the llllil diiplleh so lhar the lOUl aeneradon COS! required 10 meet the 
projccud load il minimi:.zcd. lbb is rho.: aenerarion JCCnario contained in the power now case$ 

submilled 10 fulfill tbe RqUiremellu of FERC Form 71$ and die Florida Reliability 
Coordinatin& Council (FRCC). 

Since UDplamwd and piiDDcd unil outaaes can result in a sy11em dispaJ.cb dw varies 
significamly from a bate plan. bulle uansmlssion planoen also invcsligare several JCCnarios 
IIIII may stress Tampa Elecuic'a uammiuion l)'llem. 'Tbeac additional &enCralioo ae:nsitivilles 
are lllllyzed 10 eosure the inlelriry of die bulle tra.nsmillion sylleiD under nwdm.iud bulk 
power flows. 

l'nmmlrioo SJIIan ftepplpr Cdtcda 

"fampa Electric follows lhc FRCC plaun.ina criteria as contained in Section V of lhe FRCC 
System Plannins Commiaee Hmdbook. 

In addltioo 10 FRCC criteria. Tllllpl Electric Ulillz.es company-apecific Plannin& criteria. 
Listed below are the au:idelines wblcb are used prior 10 cont.inaency lllllysi.s 10 ldmtify any 
inberem system flaws: 

Ta"*"'Mioa Sysccm f 
- .. 

Um11J 

Tnrmnjnjm $yllem AccCJAIIble t oectlna Limil foe TranafotiDI!nand 
Cow!!d .... T .. l...iDea ri"P"IIIIOII 

All facilities 
in service I 00 J> or less 

:':!' .~.--~ .. ;-. t-~~· ~· ~·Y-1\ 
. 

ui-.... ·voir.aeUmlu 
IDdullrial &Meckla 

138 leV and au.. .. poilll-ol· 
' 111nice 691cV Buies 230 leV Buies 

All facilities in 0. 950 • 1.050 pu 0.9$0 . 1.0$0 pu 0 .9$0 . 1.050 pu 
service 
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The followin& two tables IIUIIliiWize the thresholds whlcb alen planners 10 problematic 
transmwion I1De and IJUISfonner sinale contingency scenarios. 

Tn-l11ioo SYJ~an r...o.diD& Limlta 

• rNM.n~ l)'l&em 
Acccpcable t.o.dina Limit for 

.. Tl••••niuloa S Coadidool TraM11lissloo UDCs and TI"'IISformers 

Smale eonr· . ~!China liS% or less 

Sin&le Co 
. , after all swilebin& I 00% or less 

Bus"" • pre.swi . 
liS% or less 

Bus Oula&es, after all awiiCb.ing 100% or lea 

Tranl!!!isaioo S)'IICID Vollqe Limlta 

Tranpn!giog IDdullrial 
Sfllall Snbe!Mign Buies II 69kV Buses 13.8 kV ad 
Colwiilica poial-of- laVicc 230kV Buses 

Sinale CcJalinaency, 0.92S • 1.0.50 pu 0. 9.50 • I. 0.50 pu 0. 9SO • 1.0.50 pu 
~-sw· 

Sin&le ConlinaencY. 0. 9.50 • I. 0.50 pu 0.9.50 . 1.0.50 pu 0.9.50 - 1.0.50 pu 
after all sw · 

Bus Oula&es 0.92S - 1.0.50 pu 0. 9.50 • 1.0.50 pu 0.9SO • 1.0.50 pu 

Ayailablc Trammlujoo Iramfcr Cwhi!irv <ATCl Cri!Ctl.a 

Tampa Electric adberes 10 the FRCC ATC calculation metbodoiOSY as well as the principles 
t onta.ined in the NBRC A TC Deftnitiooa and Deunninalions document. 

v. 10 
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Base Cey Operarjor Cmlitkzm 

Trusmiuion plannen ensure that Tampa Electric 's aansmiuioo ~ can fii'SI and foremost 
suppon peak and otr-peak syacu loed with no bcility overtoed, voltqe violation. or 
imprudeol opeflliDa modes. ThmfOft, the flnl 11ep in wesain& the heal.th or the 
ttantmiuion l)'llall il ro patliiiiCC that aU equipmenl Is within spcc:ifiCd eootinuow loldins 
and vol~age JUidelines. Conlultthe previous section for mo~ specifiC sy~~an paramcten. 

Single Cgmjn'S)j)' Plaminc Criteria 

The objective of IRMII!b•loo pl-'na b to dCiiiD a I)'Siem thai can IU$I&In the Joss or any 
sin&le cin:uit element wilhoulloedina any tl'lmntluioo line or tr11nsformer beyond ill ratin& or 
n:sultin& io voltqe levels dl&l deville 01111de of the bandwidlblld fonb In the Trusmiuion 
Sy~~an Plannina Criteria ICICtioa. Ill the coune of lio&le conriJJaenc:y ana.lylil, sin&le 
contingency fault evenla whk:h rault In lbe removal of multiple transmission sy~~an elemenu 
from service due 10 proc.ection l}'1leLl raponse are modeled in the manner thai the system 
would rcspood 10 the fault. Arty verifiCd crileria violation which C&IIIIO( be mitigaled with an 
appropriate opetllioa metP·~ b fllued as a limiWion on tnmmlssioo system capacity. 
Coosult the Transmiuioa S)'lfall Plamina Crileria leCtlon of thb docwnenl for mo~ specific 
Sy$1.Cm pii'IIIX(m. 

Tampa Elccaic plans oa any Jiven piece of lnDimiulon syaem equ.ipmenr bein& WI&Yailable 
for service at some poiol io lime. Ill acktition 10 Tampa Electric equipment bein& out of 
service, Tampa Elcaric: tl'lmmiuioll plannen plan lbc system to IOierate lbc loss of service uf 
equipment ouulde of Tampa Elec:lric'a c:oatrol area. This mainly consisu of bulk trliDSIDWion 
sysum equipmcnt and r.eueradon unlu dlnJuiboullbe state. 

Mylliplc CcmtinBcney p)aoojos Criteria 

Criteria for multiple oonrinaency rooditiona are the same as lin&lc continJency criteria but are 
simulated a1 off-peat Jo.d levels. Appropriate double COillinaencics are lnvcsdl&led a1 100% 
load level wbea wanuted by area loed r.cton. Multiple cootin&cncy conditions are also UICd 
10 pusc: the IUJeiiCY or l)'lfall deflcieoclcs wbicb are Identified durin& ain&lc co:ntinacncy 
analysis as C&UJC for toaeem. 

Fjm Continseg;y Total TtiQifcr cwmcy Csmaidmrjgo< 

Bulk uansmission platmen also use multiple JCIICf&IOr/transmissioo cquipmenl coatln&cncy 
~:riteria 10 cmun: tlw Tampa Elccuic:'a nnanlqioo aya&cm impon corridon arc IOidcd wllhin 
approved limiiS io the evCIIl of a Tampa EJec;u;c a-ration &bonfall. To accomplish lhil. 
swewide di!P"''t.cs are iovcsdplcd which loed cacb of Tampa Electric' s de Uoca 10 their 
Fint Contingency Tocal Transfer Capability. 

V. II 
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Base cue and coat.iDaalcY conditions are tbcn imposed 10 locale any transmission or sub­
tmwninioo walrre•ees whicb would require reinforccmc:m under such a tK:Cnario. When 
necessary. bulk piiDoen ldendfy sinwlons where FCITC and/or inlemal s:ystem c&J*itie4 
shouid be intreacci 10 nbc !he c.apablihy of a transmluion corridor. 

FCITC's wbidliDUI1 be oblerved for Tunpa Ekcuic's multi-line corridon are liSted below: 

. -· . ~ .• ' Tie liDe ··~ FCTTC 

LakeT Sbcldoo 230 kV ILOOMVA 
Big Bend-Florida Power 4: Ught 230 kV ISOO MVA 

DSM EQcm S.Dpp Durability 

Tampa Eleclric Company ldendfies and verifieS tbe dura&.IUry of enerJY savings from our 
COIIKfVation and DSM proarams by ~everal mclhods. First, Tampa Ekcuiic: Company lw 
e$UbUslled a monitor!Da and evaluatloo (M&E} process where hlSIOrical analy.sis identif~a tbe 
energy savings. 1belc IDclude: 

(I) eod-ute ltlelel'iDa of a 1<*1 IUIVC)' sample 10 identify tbe uvings achieved on air 
c::ooditioaiu&. tatina. IDd Wiler bcalina; 

(2) bill analysiJ of proaram participuu compared 10 contrOl groups to minimize tbe impac1 
of wealba: aboormdldcs; and 

(3) in c:ommercial proarams IUCh u Standby Generator and C/J Load ManagemcDI, tbe 
reductions are veriflCd throuah IUbmet.ering of !bose IOids wvkr COOitol to de1ermine 
participanc incentives rdallve 10 demand and enei'JY aavinp. 

Secondly. tbe proiJ'IIIII are desiiJied 10 protnoee tbe use of biJb-ctflciency equipment having 
pennaDelll inmll•tioo clwlc:leristicl. Where propam.s promoce tbe installation of energy 
efftcienliDCISUI'el or equipmall (beat pumps. lw'd-wi~ liaJuinl fiXtUreS , u-.iling insulation, 
air dlstributioo sy;JICm repaln), propam IWidards require tbey be of a permanent 1111Ure. For 
example, our Com!!!C!telal Indoor Uahtinl Program requires full·flXtllre replaceme'll or liard· 
wirina of fWure replacemenu. 

Supply Sick RCIO!U"CCI Prpcpmpmt PlPCCS1 

Tampa Electric Company wtllm&llllt !be procurcmcnl process in~ ·with C<Uiblishcd 
policies and procedures. PrQIPCCllve supplien or supply aide resources u wel l u suppliers or 
r:quipmeot and rcrvices will be ldendflCd using various dill bue resources and competitive bid 
evaJuatioos, and will be uaed in devclopiDa award I"CCCCOIIIIICD 10 managemeot. 

v. 12 
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This process will 11low ror fllniR supply aide n::sources 10 be supplied from ldf-build, 
pun:lwe power, or cocapetitivcly bid dJ.Ird putics. CooailleD' wilh COOJpany prxtice, bidders 
will be eocouraacd 10 pnlpOIC localtive llfq II'IC'NI dw ptOUICAie dcvelopnocnr and 
implemenwion or cost u viop and proc:aa improYc:rocu rcc::ommeodatio. The procuremen1 
process will also demoostrare coorjmeec1 posidve dfons by Tampa Elcarie 10 illc:lude miDoriry, 
small, and women~ busioesen. Golb ' ill be esubllJbed and !tiCked 10 measure 
opponun1ties and awards realized by thae fiJ'IIIJ. 

Trepppfalpn CqniiDI£11gg agd u ...... Pie• 

1n 200S, Tampa Elec:uic plans 10 .set an II -mile 2JO tV truamission line ror the purpose or 
main&aiDin& reliabiliry ill its Eucem Service Area. The aew transmlsaloo line will be IOWtCd 
from the proposed Uthla 2JO tV Swtu:IWI& SCallan and will la'llliDare 11 the ellsllnc Wbeeler 
Road 69 tV Subslllion. This aew tniiiiDisdoo line wW be uacd 10 IOW'CC • new 230/69 kV 
Ulllllformer 11 the Wbeeler Road Subadoo. This lnlllformer wW be rcqwrcd 10 alleville 
pocawial voltage c:riteria violllioos aod IUb-craDsm.iuio c:ircuk OYerlOida wtlic:h are projeacd 
10 oc:c:ur :n 2005. 

23G 
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CBAPl'ER VI 

ENVIRONMENTAL AND LAND USE INFORMA110N 

The future &cneratina c.paclty lddilioas Identified in Oiapter IV will occur at tbe existing 
Polk Power Plant facility. The Polk Po'ftl' Planl lite is located in 1011t11west Polk County 
close ID the Hlllsborouab lnd Hardee County lines (See Fi&UTC VI-I). This f~eility is an 
existing power piJnl lice that hu been permitted under the Florida Power Plant Sitina Act. 
There are no new pocenlialsilel beiD& coosidercd for the 10-year horimn. 

T-Scri<~T-T--PiooiWI 

L 
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