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Executive Summary 

This rqlOI't documenU the 1998 Cit)' of Lakeland Teo-Year Site Plan put1uanll0 

Florida StaMeS 25-17.0&52 Section 116.801. The Ten· Year She Pl1111 provides 

lnfonnallon requited by lh1J rule when available. The Plan is divided into elgbt main 

sections: Dclc:riptions of Exlstlna FecUitles, Forecast of Elec:uical Power Demand md 

EnCfiY Consumption. Coasetvatioo IDd Demand Side Man.acment. ForceeS'ing 

Metbocb IDd Procedures, F.atitlca Requircmen.ts, Enviroamc:nlal IDd Laod Use 

Information. Analysis Results IDd CooclualOOJ, IDd Ten· Year Site Plan Schedules. The 

Appendix contains ddails of! akel•nd's lor forecast IUld fuel forecast. 

The ex!Jtina City of Lakeland IY"ttD lndudcs wboUy-owncd and jolntly-owDCd 

gc:nc:ration, power pun:haes.llld FMPA membership. The toeallmtalled capeclty baed 

on I akeland's OWDttShip lbart Is 640 MW winter IUld S97 MW IWIIIIICT for 1998. The 

ex.lstlng JUpply system bu a broad rllllgC or generst.ion t.eclmology and fuel divenlty. 

The Chy of LIWiand hu projected peale demand arowth and entTlD' consumption 

for the re10un:e period. A bended fORCal b provided with a bur case arowth. high 

growth, aDd low growth ICtDirios. The oecd for c:apec:ity considering the forecasted 

growth, existing llllits. retl:ring Wllts, llld purt.huc poWl:r contnlets Indicates a nceJ for 

power In 1999. 
The City oft 1kelpnd cunentJy employs an li&J'CSSi~ demand-side ~D~n~Bt:ment 

(DSM) proenu:n 10 i.mprove tbe effldene)· of consumer declricity usage. The OSM 

JXOi1W.ID includes rwo residenlialllld three commereial proallili.J with tdditional energy 

savinalllld tfficlc:oq promotion programs. 

Twenty one telf build altemati\U were c:onsideRd In tbe ICtCCIIlng lllalysls for 

c.pecil)' edditioos. Tbc altemativca wert taetncd on a bus-bar level 10 determine the 

potential ge:ncntion re10un:es 10 be modeled In arutet detail Two of the twelve were 

ellminaJcd due 10 hlgb costs and low efflclcodes. The alle:mlltiv" wert modeled in 

Bleclc & Veatcll's POWROPT and POWRPRO 10 ranlc the expulSion plan accordlna 10 

total cumulative pC>iti1t worth over a 20 )'e*l pl•Ming period. Several lenlitlvlty 

analyxs were performed 10 ddermlne the Impact on 1--coa altemativea. 
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ln ldditloo to cost considerations. environmentaiiDCIIIDCI usc tOnSideratlons were 
lictored Into the raourcc plans. This auourccl that the least-cost plans ldectcd were 

environmentally IDCI roclally ~lblc and demonstnllc lbe City of L.akehmd's 

commltmeDt to tbc community. 

Bucci on tbc detailed modelina of the City or LaktliDd symm, forecast of 

elcelrlcal c!em•"" IDCI CllaJY, forecast of fuel prices IDCI aVIilability, and environmental 
considerations; Table ES-t JIICICDII the cxpmslon plm tba1 provides the City of 

Laktlaod with the ltast<CIII piiD willcll meets lll"'lqk pis. 

Table ES-t 
RcfeteDCe Plan 

Year l!.a Plu 
1998 Repln Lost Capecity in Mc.lniOib tJnlt 3 
1999 Build Mcintosh Unit S, Westlnghousc 50 I G Simple Cytle (Jan) 

~Linen Unlll 7 & CTI (JWIC) 
2000 
2001 
2002 
2003 Build MeiAIOSb Unit 4, DOE PCFB (May) 
2004 
2005 
2006 
2007 
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l l 

Clty of Labland 
1tt8 Ten·YNr liCe Plan 1.0 ln1r0duction 

1.0 Introduction 

This report c1ocume:nts the 1998 City of Lakeland Teu-Yc:ar Site Plan (TYSP) 

pursuant to Florida SUrules. The City of I •keland (Lakeland) Ten-Year Site Plan 

provides the infonnatlou requiml by lhiJ Nlc aldopted by Otdcr No. PSC-97·1373· 

FOF-EU on Octobet 30. 1997. The Plan is divided lnto eiaht main teetio.ns: Detcriptlo.n 
of Existing Facilities, Foreceot of Blectric Po_, Demand and Energy Consumption, 

Conservation IDd Demand Side Mmagement. !'lon:castJna Medlods and Procedmes. 
Forecast ofFaciUties Requiremenls, Enviromneoial and Land UJC In!omwlon, Anai)'Jis 

Results and Concluslooa, and Teu-Yc:ar Site Plan Schedules. Appeodix A and 8 contains 

details oH•keland'sload foreast aod fUel forecast 

1.1 Description of Ex18ting Facilities 
Section 2.0 of tbc Teu-Year Site Pllll detaiiJ existing generating and transmlJsion 

facilitieJ. Tbe section includes a hll1orical ovetV!ew of Lakeland's syatem. dcscriptlon 
and table of existfDa ~ aene•llina facilities, ex! ding transmission details, and ImpS 

showing service lliU and transmiulon lines. l •keland'• two existing generating facilities 
provide [.akel•nd with 640 MW in ~winter and S9S MW in tho summer. 

1.2 Forecaat of Electrical Power Demand and Energy 
Conaumptfon 

Section 3.0 of tbc TYSP providel the lilmiiW')' of the load f~ for I •kcland's 

system. The deWied load f~ is conlllined in Appendix A. 

l .akeland is proj~ to mnain a willter peaking syltCm for tho remainder of this 

planning period. The proj~ annual growth rms in peak demand for the wi:ruer and 

S\IIIIIDCI' are 2.85 and 2.2$ percent retpeCt!Ydy for 1998 tluouah 2007. 
Net enefiY for toed is projected 10 JI'O"" a1 an avcraac annual rate of 2.64 pm=t 

over the next 10 yeara c:omplnld 10 3.71 pen:ent over the Jut 10 yean. Projections uc 

also developed for hiib and low toed arowth nnv!oa. 

t ·f 
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1.3 Conservation and Demand Side Management 

1.0 lnttocluGtlon 

Soctloo 4.0 provides detcriptlons or the exlJilna coruervalion aod dcmaod aide 

rnanaat:mall JII'O(P'CDJ aod .ddltiooal JII'Oil'IIIU that are beina evalua:ed. Addltlonal 

deulls reprdiQa I.ak:elancfs demiDd aide ~~ proarum on file with the PSC. 

l..Ueland'l alft'elll CCinliCn'lboo aod dcmencl ~ propms Include the foUowiJJa 

proarams for which demiDd and CllaJY uvlnaJ can retdily be dcmonstntecl: 

• Residmti•l Prc.jpiiDJ 

SMARTLoed ~~ Propm 

LolnP!Opm 

• Com~lal Proplms 

Conuner~lal U&htina PIOpm 

Tbermal EncraY Storaae Propm 
Hiab Ptasure Sodium Outdoor Li&htina Projlam 

Lakeland abo c:urranly oooducu lbe followioa eooservatlon 1\Dd demand side 

INIIII8emelll prognrna which promote CDCrRY aavinp ll1d efficiency: 

• Jlnjc!rntleJ Prc.jpiiDJ 

Encray Audit Propm 

Public Awaaa ea Proaram 
Mobile Olaplay Unll 
SpcaUr18UI"eaU 

lllformaliooal Bill lmctU 

• Commcn:lal Proanans 
Commercial Audit Prognun 

1.4 Forecattlng Mettloda and Procedurn 
SccdoG S.O provlcb lbe foPcurlna IIICihodJ for the TYSP and outlines the 

wumptiODJ appllod for tbe~y~~em plannina 

TblJ ICCdoo l\lllUIIItl:.es tbe lnteped raourcc pbln for lAkeland and provides 

pl100ina criteria for lbe Florida Municipal Power Pool, In which Lakclaod iJ a member. 

Tho lntqi'IIOd teiOUrCO pliil II I\IIJy lmqna.cd 1mo lbe TYSP. 
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Fuel price projocdonl are povl.dcd whb bric( cbcripdom of~ mcdlodoiOJY. 

'l"hrce IC:Cillrios 11:::' :w-ridcd for &he l'ucl price forecast: biSe cue, hiah fuel prica, md 

low fUel prices. The lbcl Jh.e forecuu are provided for c:oal, oannl ps, oil, RDF, llld 

petroleum coke. Mdidmal detallJ of the filet price forecuts and availability foreasu 

m preaenled in Appaldix B. 
Assumptions for the cooarcnie plniiiiCial aad evalualion critcia applied in the 

TYSP II"C a1Jo iDdlldccl ill tce:tion S.O. 1bc criteria IDCI IP'nnptiON II"C applied to 

supply-side aod dc:mrd-cick alla'DitiYCaln the 11udy. The economic: evaluetloo applles 

an bowfy dlrooolosical produc:tioa ' ... modc:IIO ddenniue &he leest-cosl a.lt.mllt.ive for 
I •krland Tbe moclcl uees a least COil CUIDUial.ive pc 1 11 worth rcvcnue rcquimncnl 

(CPWRR) as~ ldeetioo criteria fo~ 1~ unital~ 

1.5 Forec:at of Facllltln Requirement. 
Section 6.0 lnlqrllel the electrical demand and eoeray forceaJt with the 

conscrvatloo and dem•nd aide maneaemet~t fMeCUt 10 decermln.e the filcllltles require

ments for the 10 year plwdna horiZCCL 
GeomtiQa unit alla'DitiYCI wae eelected baed on the ncod for eapecity. The 

aeoetllina altemlliva flllt UDderwent • ~Cnlmina analysis and unitJ that exhibit 
potential wae modeled Tbe alla'Ditlva wa-c eva!UIIed baed on swcd economic: 

c:ooditions aod J110C1uc:tioo COI!ina moc~eu., 

1.6 Environmental and Land UH Information 
See1ion 7.0dlec:u~ &he land >nd emoironmcntal {et~Ura of lakeland's Tc:n-Yur 

Site Pllll Ptelimlnary deslan and 1ltlna Information Is provided. 

1.7 Analyala Ruulta and Conclusion• 
Sec:tioo 8.0 providc:s • IUIMIIr)' or tbo an.alyais resu.IIJ. Thb eec:tion rolls the 

results and iaues of &he pee tleedlna ICCiioos l.n!o dctailod cooc:lusions and • 

lee<"""..,~ reference plm for the City of I .akell!ld 
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1.8 Ten-Year Sfta PJ•n Schedul .. 
Section 9.0 Jft1C1111 lbc ICbcdulcs rcquimi by tbe Florida Public Scrvlcc 

Conunl.lslon for the Ten-Year SUe Plan. 

BleciiAVMtetl 
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2.0 General o.crlption of UtJilty 

2.0 Genel'lll Description of Utility 

2.1 City of Llkeland Hlatortcal Background 

2.1.1 o.n. •tlon 

The Chy of J.elu!tnd wu iocorpora1cd oo Janllll)' I, IllS. wl...:n 27 c:itirtns 

approved and ri;ned the City Cblnc:r. 1"be ongioal Ught plant was built by Lakeland 

Light IUld Power Compm~y II the comer of Cedar Street r.od Musaehusc:tts Avenue~ in 

1889. On May 26, 1191, Hany Slolll, the plant IJWll&er, threw the switch to li~t 

Llkc:land by elc:driclty with fiY~: arc lamps for the fint lime in history. lnancJetcrnt 

liihu wae installed in 1903. The oriainal capacity of the fust plant wu SO kW. 

Public power in Lakeland wu established nearly 90 YCIII"I aao In 1904, when fore· 

slahted clliz=ls ll'ld mlllliclpal officlals purchased the small private SO kW c:lecuic lighi 

plant from owuer Bruce Neff for S7,SOO. 

The need for an expenslon Jed to c:oostructlon of a new power plant on the north 

side of Lake Mirror In 1916. The Initial c:apocity of the Lake Mirror Power Plant is 

unknown. but It probably was 500 kW. The plant was Cltpandcd three tlmcs. The: first 

cxpensioo of2.500 kW in 1922; the leOOnd of5,000 kW in 1925; and in 1938, the flllll 

Clq)IDSion prosram wu completed with the removal of 500 kW to make room for the 

addition oft new 5,000 kW ac:ncmina unit, bringina the total peak capacity of the plant 

up to 12,500 k"'. 
As the communhy arew. tbe need for • new power plant erncrgcd and the Owlcs 

Larlcn Memorial Power Plant wu COJIStlUI;tcd on tbe IOUiheast shore of Lakt Parker in 

1949. The Initial CIJ*ityoftbe new Lenlen Plant Stcem Unit No.4. c:omplc:t.cd in 1950, 

wu 20,000 kW. Stelm Unit No. 5 wu the first addition to l...anen Plant and iiM;rcascd ill 

total capeclty by 25,000 leW in 1956. Sam Unit No. 6 wu the ICCOnd addition to 

Larlcn Plant and inc:reued ill total capec:ity qein by a nominal 25,000 kW in 1959. 

Three ps turbines, Cld! with a nominal mting I I ,250 kW. ~installed u peak ina uni11 

in 1962. In 1966, a third steam unit capecity addition was made It' Lll1cn PlanL Steam 

Unit No. 7 wu oonstructcd with 1 oom.loal 44,000 kW capldty IIID estimated COSI of 

$9.6 million. 1bb brocl&ht tbe total Lana! Plant nameplal.e c:epKity up to nominally 

147,750 leW. 
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City of Llktland 
1M Ttn-YHI Mt Plln 2.0 <Hnttal Dtecrtptlon of Utllty 

In the mwrtime, the Lake M"uror Plant, with its old and obsolete equipment, 

became relatively inefficient and hence was no lonac:r In letive use. II was kc:pt in cold 

standby until retired in 1971. 
A. the eonununlty conlinued to grow, the dtllllllld for power and cleeuichy grew 

at an even more rapid fl!e. In the late 196(), the need for a new power plant became 

evident A site wu purtbucd on the north sldc of Lake Parker and c:onstruclion 

commenced during 1970. lnltWJy, two diesel units with a peaking c:apacity of a nominal 

rating 2,SOO kW Cldl ~ pllced into COIIU!)CfOial operation In 1970. 

Stcwn Unit No. I, with a nomlnal retll\11 of 90,000 kW, was put into commercial 

operation on Febrwuy 24, 1971 , for a total cost of S I S.22 million. 
In June of 1976, Steam Unit No. 2 at Plant 3 wu placed in commercial operation, 

·Mth a .oom.inal .rated capacity of 114,707 kW 8Dd at a cost of $2S.71 million. ThiJ edd.i· 
tion incteucd the atplcity of the l •kel•nd system to approximately 360,000 kW. At this 
time, Plant 3 wu renamed the: C. D. Mchuosb, Jr. Power Plant in recognition of 11 past 

El.eclric and Water Dcpu1ment Dlrcc!O.r. 

On January 2, 1979, con.muctlon was started on Mcintosh Unit No. 3, a nominal 
334 megawatt coal fired steam generating unit, using low sulfur oil as an allmlllte fuel, 
supplemented by prepared soUd wutc llld utilizing sewaac effluent for cooling tower 

makeup water. 'lb.is unitls jointly owned with the: Ortaodo Utilities Conunlsslon (OUC) 
~cb possesses a 40 percent uudividcd imemt to Lakclmcfs 60 percent. Mcintosh Unit 

No. 3 became commercial on September I, 1982. 
A. lotiO continued to grow, Lllk,.Jand .has continually studied and reviewed 

alternatives for IICCOIIlJllOdating the additional growth. Altcmatlves included both 
demand. and supply-side retOun:es. 

A wide Vllriety of CODliCrVIIlon and demaod-sidc management proarams were 
developed and Dlllketed to Lakelllld CUJUmiCrJ to encoura&e Lr.aeased CDCriY effici.ency 
aod conservation in keeping with the Florida Encfi)' Efficiency and Conservation Act of 
1980 (PEECA). These programs arc discussed In further detail in Section 4.0. 

ln spite of the demand and C1llliJIY savings from Lakeland's conservation IUld 
<kmand1idc .RIIIIIgC:IDCill program~, additional ~lty \\V needed. Studies indicated 

that converaion of ooc of our edstina steam unita with a oew eombustion curbine to a 
combined cycle unit would rault In the least cost to Lllkelmd'a rate ~en. These I'CSII!ts 

Black & VMICII 
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City of Lakeland 
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led to the construction of our l..al:len Onit N'o. 8, a natural gas fll"Cd combined cycle unit 
with a nameplate generating capebiUty of 113 MW. Larsen Unit No. 8 began simple 

cycle operation in July, I m. and combined cycle openltion in Novembr <>i 1992. 
ln 1994, Lakeland made the dcclaioo to retire the first unit at Larsen Plant, Steam 

Unit 4. This unit put in service in 1950 wi1h a c:apeclty of 20,000 leW had reached the 
end of its ecooomic: life. In March of 1997 Lalceland retired Larsen Unit No. 6. J..aneo 
Unit No. 6 was a 25 MW oil fired unit that reiChc:d the end of its economic life. 
Lakeland's existing units are ahown in Table 2-1. 

2.1.2 Tranam/a/on 
The rust phase of the Lakeland 691c.V transmiulon syaem was placed in opera

tion in 1961 with a step-down trii!Sformer at the Lake Mlnor Plant to feed the 41cV bus; 

nine 4 leV fceden; and a new aubstalion in the aouthwest section of town, with two step

down t:nns!onnas feeding four 12 leV fceden. 

ln 1966, a 69 leV line was completed from the Northwest Substation to C!c South
west Subs1Ation, complctina tho loop around town. At the same time, ~ old tic to 

Bartow was rcinsulated for a 69 leV line md placed In operation, feeding a new step

down substation in Highland City with four 12 kV feeders. ln eddition, a 69 leV line was 
completed from Larsen Plant around the SOU1beut JCCtion of town to the SoUlhwest 
Substation .. By 1972, twenty secti001 of 69 leV ll.nes, feeding a total of nina ~own 

substationa, with a total of 41 diatributlon feeders, were completed and placed in service. 
By the Call of 1996, all of the original 4 leV equipment and feeders had been replaced 

and/or upgraded to 12 kV service. As I.Akelmd load and Q.IStome:rs continued to grow, 
the need for additional transmission c:aplcity promp(l:d Lakeland to place imo operation 
the first phase of its 2301c V tniDSD1ission I)'IICm when Mcintosh Unit 3 was built and 

placed in service in the early 1980's. 

Black & VMICII 
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2.2 General Description: City of Lakeland-Department of 

Electric & Watar UUIItlea 
2.2.1 LoMJ8/KJ ~ Cllanlcr.Mtic. 

Lakelmd'a IOid llld eloctrical ebanclcriltlca have many siml:aritlcs 10 olhet 

Pmlnsular Florida ulilities. The peak dem.aud bas hislorieally oc:eum:cl during the winter 

months. Lakelmd'1peakdemand wu SS2 MW, oecunina in Febnwy 1997. 

Lakelaod'a bbtorieal IDd pojec:ted IUIJIIIICI' IDd winter peak demaodJ and oct 

eoeray for load ate p E • nted in Jeetloo 3.0 for lhc bax, hlah, and low cues. 
tcspcctively. Funber delalla of lakdmd't load and decUical ehanleleri.stia are 

contained in Appendix A. Elce1rie Lold ml Eoc:rsY Forecast F'IJCII.I Yf:M 1996-1997. 

Lakeland Is a member of the Floridr Municipal Power Pool (FMPP). alooa with 

Orlando Utillda Commiwion (OUC),Ihc Florida Municipal Power Aaency (FMPA), All 

Rcquiremeola Projec:t, llld K.lalmmoo Utlllty AU1hority (KUA). FMPP opcratcs u ao 

hourly eoeray pool. {'nmmitmaJt and dlss-tcb tcrVIc:cs for FMPP ltC provided by OUC. 

Each member of the FMPP retains the JapOosibUity of adequately plannioa ils own 

syatcm 10 meet llllivc load and Florida R.el£abillty Coordinatioa Council (FRCC) mcrvc 

requirements. 

2.2.2 Tranamlalon 8/KJ /nNico.'ltt«<fioM 
Lakeland's cloctric: I)'IICm is interooiiDec:Ud with Florida Power Corpontioo (FPC) and 

Orlando Utilities CommbsioD (OUC) via thnle 230 tV tn10smiaioo lines, whic:h conn«t 

10 lhc West SnbS!etjm llld Mdmo.b S~oo, rcspcctivdy, and with Tampa Electric 

Company (TECO) via l.brl:e 69 tV tlea. ID mid-1994, a ocw 69 tV lie-line wu ~ 

from the l..arteft Plant 10 lhc Rldao Clenera:tiJla Statloo. ao indepeodcnt power producer. 

In early 1996, 1 new IIUbstatloo, Eut, wu lnxrted in the L&rleo Plant to Ridge 69 kV 

line. Later in 1996, lhc third tic line 10 TECO wu built from East to TECO's 01pway 

Sub&Wion. Thelc ties 1tC su1J"Ic:icnt 10 1Vpp0rt the doc:tric S}'J!CID In 1 peak period. The 

multiple 230 tV illun:ouNetioo oonflauntiao ofLaketaod Is abo tied miO the lUte bulk 

traoJmiuloo pld and povidel acc:aa 10 the SOO kV llilllllnls:aio oetwork via FPC. Tb.IJ 

ultimately provides for pa1et rcllablllty; boWIM:f, Lakelaud's JY11er0 bas 1111fficicnt 

inLCmal amcnt1on to supply i1l rcquircme:ou ill a peak period indepeodcnt of Ill tics. 

Fiaure 2-1 abowa tbe I •kelllld -.vioo teni1oiy and traoniniao faciUtles. 
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At the pment time, ~ &rC • toll!. of twenty 69112 kV aubstatlonJ, feeding 19 
c:ircults. Included in this toll! are six 12 kV feeders connec:ICd direc:lly to the eeaerator 
bus 111 Larsen Plant. Two of the 69112 kV subslatiotl$-West and .Ealoo Perle-have a 
230/69 kV l\dOtrlnlformcr to tie the 6911cV system 10 Lakeland's in1emiiJ 230 kV 
ttansmissioo J)'JtCm via the Nonh M.dnto:sb 230 kV switdlyard. A thinl 230/69 kV 
IUIOtransformer is loc:aled ll the Mcintosh Plant that also ties the 69 kV and 230 kV 
system together. 

2.3 Generating Capability 
Lakeland'• current aeneratlon Clplbility Is IOC&lcd II their two exiJtina plants, 

Charles Laraen Memorial and C.O. Mcintosh Jr, both In Polk County Plo.rida. The two 

plants have multiple unitl with mlxt'l teclmology 11 cac:b plant. Tables 2-1 lhrouah 2-3 

provide a SIIIDIIWY of both plantl. 

The L&rlen she iJ loc:aled on southeast shore of Lake Parlcer in downtown Lakeland. 

The site bas 6 exi&tlna units with a to1&1 winter and summer c:apac:hy of 207.5 MW and 
173.5.5 M.W. 

The Mcintosh site is located on the north side of Lake Parlccr. The site bas 5 existing 

units with a 10111 winter and summer capacity or 433.2 M.W ADd 422 MW. Figure 2-2 

provides an aerial view of the Mcintosh slte. 

2.4 S&rVlce Area 
I .Ueland'• elcc;trlc: ~eJVicc area iJ abown oo Figure 2-1 and Is entirely loc:aled in 

Polk County. Lakeland serves epprox.iDwely 246 squarc miles including approximately 

199 square miles outside of Lakeland's city limits. 
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Tabtel-2 
Lakeland EICCiric aod Walef Utilities 

Existing GeoeraliJig Facilities Land Use and Investment 

Ptut Naat lAedArta l'tut Capital h "Cflllt•t lo Sl ,000 

Total u-u. Latld Site llalldlap aed 
Au. Ac ... lap~nll lqlll,.nt 

Clwles Larsen 17.4 8.7 u NIA 86,90S 
Memorial 
C. D. Mcintosh, Jr. • 370 300 2,SOS NJA 446,820 

•Includes I 00 pen:ent of capitallnvesunent :n McintoSh Unit 3. 

Source: I.a.b:land Finmcc (CPR System). 

Bllck&V~h 

Total 

86,433 

449,625 
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2.0 o.n.ral O..crlptlon of Utility 

Table 2·3 
Lakellllld Electric lllld Water Utilities 

Exis1ini Genmating Facilities 
Environmental Considerations for Steam Ocneratina Units 

PlutNuae U.alt Partlnalate Flue Gu Cleanl.ag Type 

so, N01 

Charles Linen Memorial 7 None None None OTF 
8 N/A NIA NIA OTF 

C. D. Mcln10Sh, Jr. I None None None OTF 
2 NoDe LS FOR WCTM 
3 El' s LNB WCTM 

FOR • Flue ps reclrculatioo 
LNB - Low NOx bumms 
EP • Elec:trostatic pnx:ipitators 
LS e Low IU1fur fuel 
s - Scrubbed 
OTF - ()oce.throuab flow 
WCTM • Water cooling tower mc:chanlc:.al 
NIA - Not ippl.icable to WUIC .beat applicatiOUJ 

Source: Lakeland Bnviron.mental Staff 

Black & V..Wh 
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2.0 G.neral O.Crtptlon of Utility 

Table 2·3 
Lalccland Electric end Water Ulllilics 

Existing Generating Facilities 
Envitoomental Cocllidetatloas for SICGm Ocnmtlna Unlta 

PlalltName Uoll PartltU!ale Flue Gu Cleaolrlg Type 

so,. NOs 

Charles Linen Memoria: 7 None None None OTF 
8 N/A N/A N/A OTF 

C. D. Mdlltosb, Jr. I None None None OTF 
2 None LS FGR WCTM 
3 EP s LNB WCTM 

FOR - Flue ps rccln:Wation 
LNB • Low N(}x bumen 
EP - Elcctrostalie precipitators 
LS m Low sulfur 1\lel 
s - Scrubbed 
OTF .. Ooce-tbrouab flow 
WCTM - Water eoelina tower mcchanlcal 
N/A a N.n applicable 10 Wille beat rapplieatlons 

Soun:c: Lakeland I!Avironmental Staff 
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J.O FQf'Kaet ol EJeclltcal P- ~*nand 

and Energy c-~ 

3.0 Forecast of Electrical Power Demend end Energy 

Conaumpt:lon 

Lakeland conductS a dclalled lona·leml electric IOIId and encraY foreeut on an 

annual basis wing cconomclric tcebniquet for we In l.ong-lcnll plennlng. Lakeland clso 

conducts a ahort·leml forecaa uslna time-aerie~ decomposition model• for we in short· 

1em1 budaetin& and planning Lakeland'• dctalled foreeut il developed on a fiJcaJ year 

basis and il contained in Appendix A. Lakclmd"a ruc.J year endJ oo September 30. 

I •krlnd devrlopl forecuta for the foiJowiDa areas: 
• Population. 
• Accounts. 
• Sales. 

• Net eDtr8Y for 1oed. 
• Peak dem•rvl 

The followin& ~ diacusa each of lhe forecast areas. The information 

pretenled bas been conVCf1Cd &om Lakeland'• flacal year forecast to a e&lcndal year basis 

except where ipCCifically noted and i1 qarepiCd a Rquired by FRCC. 

3.1 Population Forecut 
Lakeland lllilins the 1997 Annual Bureau of &:onomie and Busineu Ruearch 

(BEBR} forecut for pojectioos of Polk County population. The acrvicc lmiwry 

population wu dc:rivad by usina the ruidem!al acc:ounts inside and outside lhc city and 

multlplylna by the number of pcr1001 per ~ld &om the 1994 Appliance Saturation 

SutVey. Sc:rvicc territory populltion projec..ions were baed on a ~on willa year 

and Polk County Jl09UIIIjon a independent variables. The projected Polk County and 

service umtory lllnual populations are praenud In Table 3-1. The lel"Vicc lmitory 

population II projec:teclto incteuc ala 1.67 peroentaverap annual arowth rale (AAGR) 

from 1998 tbrou;h 2007. 
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City of LAiktland 
1tt8 Ttn-YHr l ite PIIJn 

, ,0 FortGMt of Ellctrlcal Powtr 0.1111nd 
and EMr;y Conaumptloft 

Table3-1 
Projecbld Population EstimateS 

Foreeutcd ~rvlce 

1991 BEBR Polk HlltorltJII Strvl~ Territory 
Year CoWity Popalatlo11 Territory Population Populatio11 

1988 389,720 172,162 

1989 398,938 178,282 

1990 407,717 184,897 

1991 416,149 188,609 

1992 422,729 194,456 

1993 431,654 200,416 

1994 438,528 203.891 

1995 444,870 208,586 

1996 452.873 211,o47 

1997 460,876 213,569 

Forecast 

1998 468,880 217,949 

1999 476,883 222,329 

2000 484,886 226,708 

2001 491,804 230,494 

2002 498,723 234,280 

2003 505,641 238,066 

2004 512,560 241,852 

2005 519,478 245,638 

2006 526,166 24S,298 

2007 532,854 252,958 
. 

Black & Veetch 
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3.2 Accounta Forecaat 

3.0 FotWC:Mt of~ Power Demand 
and £nef'gy Conaumptlon 

Lakelalld forecasts lhc number of eccollliiS II' lhc following categories: 

• Rcsldealial. 

-Gc:ncral Service. 

-Ocnera.l Service DemaDd. 

-<Jenera~ Service Lese Omumd 
• Other: 

-Electric. 
-Water. 

-Mwliclpal. 
-Private Area aod Liahtlng. 

For m idential, commercial, and industrial account!, projections ate developed for 

inside and outside the city. The followina sections dcsaibe the projections which IU't 

presented in Table 3-2. 

3.2.1 R .. lt»ntlal Ac;.:ounta 
The residernial ICCOWlt projection for inside lhc city was ~ on a regression 

model U!ing the number of households as tbe Independent variable. The residential 
account projection for outside lhc city wa bued on aqpession analyaia using the Pollc 

County population as the exploratory variable. The projection of the total number of 

residential IICCOUDlS wu the aiiiiUilllion of forccastl:d residential accounts inside and 

outside the city. The proje.cud AAOR for mldcntial aecounll b IA7 pm:ent for 1998 

through 2007. Annual historical and projeaod residential accounts IU't presented in 
Table 3-2. 

3.2.2 Commercia/and lnduntal Accounta 
The Oenetal Service ICCOIIIIl projcelioo for inside the cliy was buod on a 

regression model using rcsldcotlll IICCOUDlS u lhc indepcodenl varia!Jic. The General 
Service aeeouot projection for out.slclc the city wu based on the difference between total 

commereial accounts and inside the city -· The 10tal Oenetal Service ..:count 

projection Ia the beted on historical iJOwth ratCll for the Oencral Service aecounu 
projcc:dons for inside IDd oUlsldc the city. 

Blade & VMtdl 



-------------------City of labland 
1tll TlftooYeet 8b Plan 

Fbcai Year Populatioa 
1911 ln,162 
1989 1711.282 
1990 114,897 
1991 118,609 
1992 194,456 
1993 200,416 
1994 203,891 
1995 208,516 
1996 211.047 
1997 213,569 
Fonast 
1991 217,949 
1999 222.329 
2000 226,708 
2001 230,494 
2002 234,280 
2003 238,066 
2004 241,852 
2005 245,638 
2006 249,291 
2007 2S2.9SS 

BIKll & V..tdl 

TableJ-2 

) .0 fol-t of a.ctl1eal .._ Dlmancl 
end Energy Consumption 

F~ ofTocal AotOWlls and Sales For I •k~l•nd 

Rlll'lll A Raidattial eo-erda! 
Avuqe#l of Avcnaetlof 

GWb CIIJtoa en kwwc.t GWII C..to.a1 k.WII/Cut 
142 67,712 12,435 462 8,432 S4,79l 
913 70,696 12,914 498 8,853 56,252 
948 73,480 12,901 525 9,164 57,219 
967 76,731 12,602 522 9.SI7 S4,849 
917 n,863 1.2,676 526 9,664 S4,429 

1,026 79,731 12,167 S42 9,761 55,417 
1.010 11.542 13,245 574 9!)67 S1.S90 
1,169 12,616 14,1SO 594 9:»9 59,406 
1.201 84.0H 14.282 51:9 9,729 60.s41 
1,173 84,149 13,940 609 9,116 62,042 

1.233 86.222 14,300 627 9,931 63.136 
1.273 17,656 14,523 644 10,027 64,227 
1.309 89,091 14,693 659 10,122 65,106 
1,346 90,408 14,!81 674 10,218 65,962 
I ,383 91,727 15,077 690 10,314 66.,899 
1.420 93,047 15,261 706 10,411 67,813 
1,457 94,369 I 5,439 721 IO,SOS 61,614 
1,494 95,693 15,612 736 10,607 69,388 
I.S32 %.997 15,794 751 10,704 70.161 
1.571 91,302 I 5,981 766 10,802 70.913 

).4 



-------------------City of l...lbland 
1 ... Ten-Y.arSllePian 

IJKIUirial 
Avenpl 

JlbcaJ GWII or 
Yeu C.to111en 

1981 310 39 
1989 331 41 
1990 346 44 
1991 344 45 
1992 356 47 
1993 381 51 
1994 400 Sl 
1995 427 51 
1996 589 59 
1997 4S9 61 

Fonast 
1998 479 63 
1999 498 65 
2000 514 67 
2001 S30 68 
2002 S46 70 
2003 562 n 
2004 518 13 
200S S95 15 
2006 611 76 
2007 627 78 

Blldt& VNtch 

Table 3-2 (Continued) 

3.0 forKat of EIIICirlcal P-Demand 
and Enei!IY CoMumptlon 

Forccast ofTotal A<:COUDtJ and Sales For Lakeland 
~tftd& Otlaa-Sala Total Sales Utility 

~= 
toPublle to Ultbute Ute& 

A1l~orttia eo.._.. RaaJe Loaa NEL 

kWJa/Cast GWb GWil CW1a GWb GWit GWia ' 

7,948,718 ll 56 1,681 0 165 1,146 
8,073,171 II 59 1,812 0 148 1.960 
7,863,6)6 8 62 1,889 0 108 1.997 ' 
7,644,444 II 6 1 1,905 0 138 2.043 
7,574,468 13 65 1.947 0 143 2.090 
7,470,SH 13 68 2,030 0 ISS 2.18S 
7,843,137 14 69 2,137 0 146 2.283 
1,312.549 lS 74 2.279 0 146 2.42S 
9,983,051 IS 78 2.•n 0 102 2,574 . 
7,S24,S90 16 18 2,33S 0 liS l.•SO 

7,603,175 16 83 2.438 0 140 2.S78 . 

7,661,538 17 8S 2,517 0 138 2,6.SS 
7,671,642 18 89 2.589 0 143 2.732 
7,794,118 IS 93 2.661 0 146 2.807 
7,800,000 19 9S 2.733 0 149 2.882 
7,80S,SS6 19 98 2.805 0 152 2,957 
7,917,808 20 101 2,8n 0 ISS 3,032 
7,933,333 21 103 2,949 0 159 3,108 
8.039.474 21 108 3.023 0 161 3,1&4 
8,038,462 22 110 3,096 0 

· '-
164 3,260 

u 
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City of I •ktllnd U f-t of~ p-o.mand 
1"' r-v.., ... PIM end rn..w Con•·~ 

The General Service Larae Dm\lllCI Account proJection for Wide the city wu 

bucd on 1 repaaJoo model uslna population as the Independent variables. The General 

Sctvicc Larp Demaod ICCOUIIta outside the: city projection is the difrcm~CC betv.-.:en the 

total number of Oetv:ra1 Service laJie DcoWid DCCOU'It s and the number of Gcnaal 

Sctvicc Larp demand 8CCOUI111 inside the city. The projection of the total nun.ber or 

CleDmJ Service l.arp Demaod IICCOUIIII is the 1W11 of the Oetv:rai 5eMce l.qe 

Demand liCCOUIIt pojections for Inside and Ollllide the city. 

The c:ommcrclal and Industrial customer f:orecullll:e pmented In Table: 3-2. The 

number of c:ommcrclal and lndustr:i.aJ CUSIOmerlll:e projedcd to inaeue at AAOR of 

0.94 and 2.40 pacent, mp.JCtlvely from 1998 thrcuah 2007. 

3.2.3 OtMr Accounc. 
The Electric: liCCOUIIt projection was based on biJtoriw growth rate:. The EICCirie 

aocounts arc unly 0.03 pa-.:ent of the toW aocounts. 

WtJJ:r ICCOUII1S 11:e my oonelec:crie IICCOunt locludina the: Wiler plant. water 

production, pumps, &Del wtlll. Water IICCOunts arc projec:ted to grow at approximately 

one new tiCCOWlt every 6 years. 

The Municipalaecount projection was baed on • reareuion model using labor 

and Jaaaed population 'IS lbc: iDdepenilcnt variables. The projec:tions indicate: 

approximately ten new accounts• year for lbc plannina boriz.on. 

The PriVIIlc: Area UaJnina I"'O'nu projec:doo ,,,.., baed oo • weiahled •venae: 

of two rqression modc1J applylna year and ~ liCCOUIIll inside the c:ity u the 

independent variables. Tho projc:dlons lndlc:&IC approximately SO new private: area 

ligbtina liCCOUIIts a yea inside the city. 

3.3 Salas Forecut 
Lakclmo develops Ales (Orecull for c:ach or the 8CCOUIIt c:atc:aories ptac:Ot.cd in 

Section 3.2. The Ales fOrecull t.alce into considaation a price reduction for anticipated 

dc:reaulatloo. 

3.3.1 R .. ldentJM SliJN 
Residc:utial IIIIICI PfO.ioctioas ~ the c:!ty were bMocl on a regreuion rnocld 

l!lin.a rcsidalUal accounts lndde, populaiJon. bcatina and coolina dqrec daya, and real 

Bleclt a VMtc:h 
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City of Lakeland ).0 F~ of Electrical Power o.mtnd 
1ttl Ten-Year IMe Plln and Energy Conaumptlon 

per capha iDcomo u lbo Independent Vll'iablet. Residential sales outside lbo city were 
based on lbo dl:ffm:nce bet\wcu total residential sales and residential sales inside the 
city. Residential sales arc projeoted 10 have an AAOR of 2.73 pcrc:cn1 from 1998 

throuah 2007 and are prttenled In Table 3·2. 

3.3.2 CommeteW .mllndulltrlal s.Ja 
Ocnaal Service sales projections illJide the city wett based on a regression 

model usina General Servlce l:lCOIIIltl Imide lbo city, population, I1Jld labor as the 

independent variables. Ocneral Service sales outJI.de lbe city WCR bucd on a regression 
model usina Cleoaal SerYiee accounts outside the city and population as the independent 

variables. Total Oeneral Service sales arc the 1>111D of GcocraJ Service wes Inside and 

olltsidc the city. 

Oenml Service Demand Ales projections inside the city were based on a 

regn:ssion mocleJ usina General Setvice Demand ICCOUI!ts inside and labor u the 
independent variables. The Oenml Service Demand sales ouulde the city wen: based on 
a regression model usina popuillion and real per capita income as the Independent 
vu:iables. Tbc 10tal GcDera1 ScrvU:c Demand AI..- were the .wnmation of the inside and 

outside Oenml Service Demand sales. 
Cleoaal Service Larte Demand Ales projections inside the city were based oo a 

n:gression model usina belds of bouleholds and real per capl1a income as the 

indcper.dan variables. General Service Lqc Demand sales outside the city arc the 

difference bet\wcu the Total General SeMce Lmac Demand sales and 10ta1 Ocneral 

Service Large Demand sales inside the city. Total Ocneral Service Larsc Demand Sales 
projcctioDJ wett based on a rep:ssion model using real per capita income and populatlon 

a.s the independent variable. 
Com.merclal and l.ndustrial ales have projected AAOR of 2.25 and 3.04 percent, 

•cspet"tivdy for 1998 throu&h 2007, and arc presented In Table 3-2. 

3.3.3 other s.t .. 
MWllclpal sales projoc:tioas were bued on a rqreuion model using year and real 

per capi1a income u the independent variJblcs. PriYIIc Alf"' Llahtl.na ales were ba3c:d 

on a rear-ion model Uling printc cca li&hl ec:c;ounts and rC$ldcntial ~un"' lnaide as 
lbe lndepe:odcnl variables. Water sales were projected based oo the hisiOrieal trelld. 
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City of t elrd ICI 1.0 f' OtKMt of l!ledr1cal P-r Demalld 
1• r ... v-....... arid Energy c:-un..,c~on 

Unmelered Illes are tboec derived from mlllllcipelllahtina· Projcctlo111 were bued on a 

historic:al lmld ualna PoUt County populatlon. Elcotric sales projectlo111 were based a 

hinoricalltmd of sales IUid tc:COUDts 

Streettuld hlahway UaJrtina IUid otbcr ales bavc projected AAORs of 3.60 and 

3.18 perc:eD1 n:speetivcly for 1991 throuah 2007 IUid IU'C preseott4 in TabJ .. 3·2. 

U.4 Total SaiM 
The lOIII Illes forecast for tho City of Lakeland is a summation of the indlvidual 

forecasts provided above. SIIDIID.Ilion or total sales lndieases an AAOR of 2.69 pm:ent 

from 1998 lhrouah 2007. 1b1i is a lower iJ'OWib rate than experienced In the past. A 

3.72 paceot AAOfl wu expcrienccd ovu l.bc last 10 yean of historical Illes. Historical 

and project.cd touJ Ales m-e p • tlud in Table 3·2. 

3.4 Net Energy for Load Forecast 
Lakeland projects net merzy for load based on a ~on model usin& year as 

lhe iDdepaldent variable. The model has an adjustt4 R-squarcd of 98.0 pace~n. 

I •keland projects loaes 10 remain Rlativdy eonsunt in the shon·tmn IUid be&in to 

deaeue sliahtJy in the lq-term. I •keland'a projection of net enetiY for load inehldcs 

tbe effect of~ Historiealtuld project.cd utility usc and losses and net enet'SY 

f« load are p!'CiallCd in Table 3-2. 

The projected net a. .H for load lncludina c:ometVa1ion for the base, blah. and 

low CI$CS are pracntcd in Table 3-3. The project.cd AAOR for the base ease is 

2.64 paecnt for 1998 throu[th 2007. The projected AAOR JCpiCSCJlts a reduction from 

lhe historical AAOR of3.20 paceot for the Jut 10 years. 

3.5 Peak Demand 
r •keland CoceeaQ winter IUid iWlUIICr peak demands usina rearession modds. 

ne wimet - !. clefiw u November thtouab Much and the 11111\met season is 

defined u April throuab Oecobcr. The rearessioo model for tbe winttr peak demand used 

minimum tempaltllrO, day of the week, and prior day'• averaac temptmW"C as the 

independent V'lrit.bles. The rqpiAion model for tho summer pat.k demand used 

maximum tcmpall1\ll'e and population u the indcpaxlcot variables. The minimum and 
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Clyof'• hod 
1_T_Y_ ... ,._ 

maximwn leiJipa'ISUr'eS UJCd 

rupecdvcly. 

s.o ,_.of Seetlleal ,._ o.manct 
and !Mf'IIY Con I I illldOn 

for projccti.n& peale demand wae 3~ F and 97" F, 

Projcc:tions of tbc ~inc:ldc:nt demand for eusunners that arc on the: I ntcmrptible 

Rate were made and used t.o reduce the projcctloo or total peak clcmancl. Projections or 

tbc effect of Lak.eland't IOIId llllllqcment Pf08111n were Ukewilc m"ilc and used to 

reduce tho projection of total peak dcmancl. 

Projcc:tions of summer peak clcmancl for the: bue, hiah, and low eases arc inc:ludcd 

In Tables 3-4, 3-S, and 3-6, respectively. The projected AAGR for the: summer peak 

clcmancl for the: buc cue is 2.2S percen1 for 1998 through 2007. 

Table 3·3 
Ptojccled Net ~. for Loed l.ocludilla Coasetvadoo (GWb) 

Year Sue RJp Low 
1998 2..)78 2,$78 2,578 

1999 2,6SS 2,663 2,612 

2000 2,732 2,768 2,662 

2001 2,807 2.sn 2,709 

2002 2,882 2,978 2,155 

2003 2,9S7 3,086 2,800 

2004 3,032 3,196 2,843 

200S 3,108 3,307 2,88S 

2006 3,184 3,422 2,928 

2007 3,260 3,S38 2,969 
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Year 
1998 

1999 

2000 

2001 

2002 

2003 

2004 

200S 

2006 

2007 

).0 f-' of E!Ktltul p_,- Oemand 
and Energy Consumption 

Tablo3-4 
Forecast of Summer Peak Demand (MW) • Ba.te Calc 

Load Net Firm 
Total lDtenuptible Maaa&~mul Dtmaad 
523 5 21 497 

537 5 22 510 

551 5 22 524 

563 5 23 535 

576 5 23 548 

589 5 24 560 

601 5 2S S71 

614 s 2S 584 

626 6 26 S94 

639 6 26 607 

).10 
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Cly of Labland 
1tMTen-Y.., ... !'IM 

3.0 ForKMt of Electr1cal P- r..«nnlld 
end EMtgy CoN4amption 

Table 3·S 
Forecast of Summer Peak Demlncl (MW) • Hiah OroWih 

Load NttFlrm 
Yur Total llttmlptlblil Muqemeot De mud 

1998 523 5 21 497 

1999 S49 s 22 S22 

2000 S77 s 22 sso 
2001 604 s 23 576 

2002 633 s 23 604 

2003 661 s 24 632 

2004 691 s 25 661 

200S 722 6 2S 691 

2006 7S4 6 26 722 

2007 787 6 26 7SS 

3-11 
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C1ty of L.akNnd 
111N Ten-YNr 8ltl Plan 

3.0 F~ of EIKtlkal Po-r Demand 
end Energy Conlumptlon 

Tlble3-6 
Forecast ofSwnmer Peak Demand (MW)- Low Growth 

Load Ne1 Firm 
Year Total lattrruptl>le Ma tal Dcmaad 

1998 S23 s 21 - 497 

1999 S2S s 22 498 

2000 S24 s 22 491 

2001 S24 s 23 496 

2002 520 s 23 494 

2003 519 5 24 492 

2004 518 s 2S 490 

200S SIS s 2S 487 

2006 Sl4 6 2.S 484 

2007 S II 6 26 481 

Bllelc & VlllOtl 
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City of l.alulland 
11S8 Ttn·YMr 8b PIM 

3.0 Fortcast of flecU1caJ P-.r Demand 
and Energy Contlumptlon 

Projc:ctions of win lei' peak demand for the base, hiah, and low CIISC.'I are included 
In Tables 3-7, 3-8, lllld 3·9, respectively. The projected AAOR for the win!Ct pe4k 

demand for the base case Is 2.8S percent for I 9981hrouah 2007. 

Table 3·7 
Forecast ofW'tntcr Peak Demand (MW) ·Base Case 

Load Ntt Firm 
Fiscal Year Total bttrnlptlble Muaaaat11t DeDl&od 

1998 626 s 51 570 

1999 645 s 52 588 

2000 665 s 53 607 

2001 685 s 54 626 

2002 705 s ss 645 

2003 72S s 57 663 

2004 745 s 58 682 

2005 765 s 59 701 

2006 785 s 60 no 
2007 80S s 61 739 

Bllck&VMtch 
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Fbeal Ycsr 
1998 

1999 

2000 

2001 

2002 

2003 

2004 

200S 

2006 

2007 

BIMII&V..ectl 

3.0 FOfK8It of Eleetrtul P-DwnancS 
and fMrgy Cor~· 

Tablel-8 
FORCUt of Winter Peak Demand (M W} • Hlab Growth 

Load NdFlrm 
Total IDtemaptlble MaucrmtDI DtmaDd 
626 s Sl S70 

6S9 s S2 602 

69S s S3 637 

TJ2 s S4 673 

no s ss 710 

810 s S7 748 

8SI s S8 788 

894 s S9 830 

938 s 60 I 873 

984 s 61 I 918 I 
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City of Lakellnd 
18$8 Tan-You Site Plan 

S.O F_. of EJec:tlic:al P-r Demand 
and EnefVY Conaumptlon 

Table 3-9 
Forcc:ast of Winter Peale Demand (MW) - Low Orowth 

Load Net Finn 
Fiscal Year Total IDterraptlble Manaaemeat £kiiWid 

1998 626 s Sl 570 

1999 630 s 52 573 

2000 635 s S3 577 

2001 640 s 54 SSI 

2002 644 s ss 584 

2003 648 s 57 586 

2004 651 5 58 ~88 

2005 653 s 59 589 

2006 656 s 60 S91 

2007 657 s 61 591 

Black&. VHtth S.11 
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4.0 CoftNfVatlon and 
Demand~~· 

4.0 ConHrvatlon and Demand Side Management 

Tbt Clty ofl akelenct, Dcpll1mellt of Elecuie & WtJtt Utilities, iJ commilu:d 10 

reducing I)'Siem deUiand and promotina more efficient use of eleeuic: eneru. to the 

cxlent 10 which it is cost-effeetlve. for ..U its consumers. Lakeland hu in plllcc JGVeral 

cost-effective Demand-Side M1naiem=t (DSM) proaramJ and is aaaressively pursuing 

ldditlonal conJaYition InC! DSM proanms. Praaucd in this aeaion arc the exlslina 

proarams. the detaiption and evaluation of additiooal propms. analyJiJ of rcp~Acina oil 

u the primary fUel for Lakeland'• exi"'na planJJ, InC! Lakellnd'• DSM nwtetina plan. 

fwther delaiiJ can be fouDd in Lake.lmd's Demand Side Management Plan which is on 

file with the Florida Public: Service Commission. Savings due 10 the coruervation and 

OSM proarams have been updated to reflec~ the savinp incorporated in the Eleeuic Loed 

and Enera.Y Forecast Fiseal Year 1997-98 in Appendix A. 

4.1 Existing Conaervatlon and Demand Side Management 

Program 
Lakeland hu several existing eonservatio.o and demand·tide manaa=ent 

prosrams that are currently available and address four major uc.u of d=and·slde 

I'DAilliemelll: 
• R.eductioo in ~«<Sitlve pclk Jo:Jds. 

• Reduction of cucrs;y occds oo a per-customer basis. 

• Movemeol of CDerl)' 10 off·pclk bow:s wbeu it c:ao be generated more 

efficiCDtly. 

• R.eduee W1C of expensive petrOleum fuels. 

The prosrams c:an be divided into two aroups: those prosrams with demonstnblc 

dcnw!d and cucrs;y savings and JJrOil'llllJ that canoot me&S\ItC the iml*l of demand and 

CDCtJY Avinp. 

4.1.1 Exi.ung Profltam. with DemoMftable 0./Mnd and EMtrJy Saving~ 

t Akrland bas ~even! pr61111Il1 that demoosuate c!cmand and enera,y saving~ for 

the l)'ltCm. The followina are proaraau thlt arc in plxe cuueotly: 

Blacll 6 VMidt 
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Cl(y of Lakeland 
1tNTen·Ytarllle""' 

• Residenlltl Programs 
SMART Load Management Prognun. 

LoanPropm. 
• Commcrclal Prognuns. 

• CommercW Lighling Program. 

Tbc:rmaJ Energy Storage: Program. 

4.0 Con~>n end 
0-...,.nd lkM Man•aement 

Hlah·Prc:ssunl Sodium Outdoor Ligbtina Proaram. 

4.1.1.1 R .. ldtlntMI ProtJram.. 
4.1.1.1.1 SMART LoiJd Man.,.,.trt Program. In 1981, Lakeland began the load 

management program. The proaram foeused on the: cllm:t load control of electric water 
beaters to reduce peak demand. The program Will chanpl in 1990 to cyclically control 

htalina. air coodltionfn&, lllld venillallon I)'IU:ml, combined with continuous control of 

Wiler hca1lng This change came lbout as newer more cost effective controll«hnolosies 

became available. This made control of HV AC JYIIenl.l cost-effective along with 
eootlnued cooii'Ol of bot wau:r healcnJ. 

I .akelend required all oew residential COIISUUetioo projec:1S to have mandatory 

eonii'Ols wben the program was exp~nded. Lakeland bas since relaxed the mandatory 

portion of tbe program for oew eustoroer1 dU'! to diminished cost-df~venes3 of the 

program. The proa~am remains as a voiW11llry program which is still Clljoying good 
response &om ita customm 11111 continued demand eavings. The SMART program is 
projected to reduce wiDter end summer peak demand by 90 and 40 MW, respeaively by 

2007. 

4.1.1.1.2 Loan Program. The City of Lakeland iJ the administrator for the: LOilll 

Program which provides assilllaoillC to eustomen to improve their home's thermal 

dlicl.eney by upgradl.og strip lalllld split type bc:etioa I)'NmS to more cfficiellt and 

ceooomi.c:al bell pumps. This proa:ram al10 coven adull1onal insulation and caulking 

wbcn the: eustomet uparades tbc:ir hcallng J)'ltcm. This is accomplished through a 
secumf utili1y subsidized, 8 percent low inlcrest 10111 for S years provided through a 
specilie local bank. 

By 2007, thiJ JII'08'MI iJ projected 10 eave 1.7 MW and 1807 MWb 111111ually. 

Bllcii &Vedctl 
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City of lAkeland 
1t88 Ten-Year Site Plan 

4.1.1.2 Commercl•l Prrlgtam& 

4.0 ConMfvltlon and 
Demand llde lilllvogemtnt 

4.1.1.2.1 ComfMI'CIIII Lighting Program. The commerclallisllling program began 

in 1996 10 cnhan«/mainllin CUitOmer lightina IC'Yclt while reducing the facility's 
associated energy oocds. Cocr.mcrclaiJlndustrial Account Manaam. in conjunction with 

energy consulla.ots perfonn a thorough ligbliAa audit md provide austomerJ with up-to

dale lighting efficiency SUDduds &om the Florida Bufldin& Code end Fcdetal EnC2i)' 

Policy Act of 1992. Cus1omers are shown tbai through the installation of energy efficient 
fixtures these goals can be JQiizM Ac:counl Manaam also show how quickly a lighting 

invesune:ot can be paid blclc baed oo usoc!.lcd energy savinp. The co.mmen:ial 
li&hting program is projected 10 ave 0.1 MW md 107 MWh &Mually by 2007. 

4.1.1.2.2 ThenMI Energy Stotwge Program. The Thermal Energy SIOrage (TES) 

proaram bas provided l•kelaod's COIUIIlCteil1 and indusuia1 customers an effective 
method of transfening cooling end taring requirements 10 o.ft'·pcak time periods. This is 

oocomplisbed thro\lgh TES ayllCIDJ that are oo JW in efficie:ocy with standard ayJ~emS. 

Lakeland is impleme:otin,g two rate taril!i wbi.eh are designed for load shift technologies. 
such as TES. This provides f'unbc:r ccooomic i.nc:entlve for customm 10 switch 10 TES 
technologies. 

4.1.1.2.3 Hlgft.PNautw SodiJJm Outdoor Lighting PIOflram. This proaram is 

structured 10 reduce lighting dc:mand• with tbc repll«fnC:!!t of mercury vapor street lights 

with more energy efficient higb-pasure ICldium (HPS) lights. The HPS lights reduce 
c:nergy consumption while m;~~imaining the &&me l.evel as lighting. 

C~~rm~tly, all street lip within lhc cny limits are now high pressure IOdium 
bulbs. Private-.,.,. lights will COOlinue to be replllced as time allows, while all new 

lighting will use 1be HPS JiabU. 

4.1.2 Exlring ~ with No Demon.,.ble Demend •nd Energy 
Swln,. 

The JliOSiatnl outlloed in this teelioo provide no demonstrable demand end 

energy savinp that can be ~ for but are vay impol1ant for ICVua.l reasons. The 
value added of cecb of tbelle progriiDIS iJ a.o importlnt pu1 to reducing CllCl'llY 
consumption; 

Blldt & VMidl 
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City of lellllllld 
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• Residtmial J1roarams: 
Enerv;y Audit Propam. 
Public Awarmea Propm. 
Mobile Dbplay UnlL 
Spakera Bureau. 
lnfonnatlonal Bill Jruena. 

• Commercial ProjJans: 

Commadal Audit Propm. 

4.1.2.1 RMJden1lel ~ 

4..0 Colw~llliof1 lind 
Oemlnd SlcM ~ 

4..1..2.1.1 RMJden1le/ Energy Audb. The Energy Audit Propm provides 

l.akelarvl witb • valuable Cllltomu lnterf'ace llld • aood avenue for inereaed customer 

IIWIICQeSS. The JlfCI&i am JI'OI1IOI" blah cneraY dllcicDcy in the bome and ai ves the 

CUSIOIJICr KD opponunlty to learn about other utility COPXfV&lioo JlfOil*IDJ· 

4..1.2.1.2 Public Awantnea Progt8m. It Is Lakeland'& opinion that thctc exbu no 

greater consc:rvatlon rnoun:c than an lnlonnccl publl~ Public awata)CU proannu 

provide CUJtomcrs with Information to help them n:diiCC thclr electric billa by bein& more 

c:onacientious in their ent.TKY IIIC. 

4..1.2.1. :1 lloblle Dlap,.y Unit The moblle dlaplay llllit il pretCDICd at a number of 

area ICtivities eiiCh year, includin& the £naioeerina Expo held at the University of South 

Florida llld the Polk County Home Show. The diapl.y =ncn oo tbcmes of e:ncl'iY and 

water COIUCrVII.ion, inc:ludina electric aafety. 

4.1.2.1..4 S,..kwa 8ut'NU. 1 akr!and providea speakers to local &fOup meetlnp to 

help inform the public of new encraY-efficleney tcchnoloaJes and wuy1 to conserve 

encr&Y in the com.merclal and residential leCtors. 

4..1.2.1.5 lnfolnJatJoMI 8111 IIIHfV. Monthly bllllna statcmenu provide an 

C)(CCllent avenue for com.mllllicatlna timely CDCf1Y COOJC:rValion information to Ita 

cut~omm. 111 this -.y. the m I' or bcacr llli.lizina tbdt doctric I"CCIUU'CCC il 

P"""""' oo a recuJar buis In the IIIOil COJiod!'ccd~ !N!1riN'. 
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City of Lakeland 
1t88 Ten·Y"r 811e Plan 

4.1.2.2 Commercl•l Program. 

4.0 ConHr,atlon and 
Dtmand 8~ l'-n~~G•mant 

4.1.2..2.1 Comm«r:'-1 EnMgy AudU.. Tho Commetdal Audit Pro&RJil ineludea 

dlseuulons of blgb-effielency llahtins ADd lbennal enetiiY 11011ge analysis for eus1omc:ra 

to consider in their cft'OIU to n:duce costs associalcd whh their clcc::tric usage. 

4.1.3 Dem.nd S~ M•,.,.,.nt THhnology RNHTCh 
Lakel&!ld has made a commlanent to study and review promising technologies In 

the area of conservation and demand·fidc managemen1 wbcn resowces allow. 

4.1.3.1 Dllect Exp#ln.Jon Ground-Source HHt Pump Study. In cooperation 

with ECR Technoloales of Lakeland, l alrel•nd was aiven the Oovemor's EnersY Award 
for work in the evaluation IDd aoalyaiJ or direct expllllioo ifOW)d·sourc:e bea1 pump 

(OSHP) tcclmology A study of the demand llld C11CrJY savinas woeiatcd with this 
t«.hnology has been completed In an effort ro establish its cost-dfcetiveness for new con· 
SII'Uction, as weU as mrollttina the tc:elmology to ex.i.stlng homes. This technology will 
reduce weather sensitive loada and proiDOIC grca1er energy efficiency for Lakeland's' 

system. 

4.1.3.2 Whoi.-Houae Dem~md Controller Study. This technology is not coS!· 
effective ADd CI.DIIOC compete with other alternatives available 111 this time. A large 
amowll of infonn•tioo is maintained by Lakeland for this technology aod will be 

monitored for changes in the effectiveness. 

4.1.3.3 T1m.-of•D•y R•tu. There has been lirnltcd intercal by Lakeland's cUSiomers 
in this demand aide management prosra.,. Lakeland is currently offering this program 
and will coctinuc. It is the hope of r akeland tha1 Tlmc-of-clay nues will draw more 
anention ClODlbined with TES l)'ttems discusxd earlier. 

4.2 Oeacrfptfon of AddiUonal ConserVItfon and Demand Side 

Management Programs 
The City or Lalr;eiN)d b consic:la::ina ICYCI"aa altcmatlvct for NIW"C: CODOQ'VIUOn 

and demand·sidc D:WIIicmcnt prognms. The application of aolar 1eehnology in Lake· 

Black & VNtl:h 
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4.0 ConNrvatlon •ncl 
Demlnd llde Management 

lend's system bas many promising aspcc;u. Lakeii!Dd bas three solar projects under 
curm~t consideration: 

(I) Distributed Geocration E.rJaJy using Sol.ar· Tbernull Collectors. 

(2) UdJity·lntenlctive Residential Photovoltai.c Systems. 

(3) Integrated PhotovoltaieJ for florida Residences. 

4.2.1 Dl•tr1buted Gemt18tlon EnelfY U./ng Solar· Thermal Co/IM:m,. 
Di~buted genemioo produces the eneraY in end usc fonn Ill the point of loa'.! by 

tile customer, thereby, ellminatin& many of the com, wastes, po!Jutants, and other 

objections to central Sllltion &eneration. Water beating provides the most reasonable 

opportunity to use the sun's ClleiJY· The IUII11 CDer8Y iJ stored directly in the energy of 
tile heated wa1er ii5CII, reducing the dfcct of converting the ent:rJY to other forms. 

Lakeland iJ striving to tm~ove the risk on the capilli! cxpenditun: of a sow heating am1y 
witll a utility owned solar healing system. The unit would not place risk on the co.nsumer 

ond can be installed md mDOved with minimal impact. The COIISUIDCt would be billed 
for tile service by a meter attaclled to the unit, but would not have to buy the unit itself. 

4.2.2 Utlllty.fnm.Gtllte Raldentla/ Photovoltalc S}lftema 
This project is a collabo~ve effort between the Florida Energy Office (FEO), 

Florida Sow Energy Center (FESC), City of I akelaod, and Siemens Solar l.ndustries. 
The primaty objectlvea of this program II'C to develop approacbes and designs that 

integrate pbotovoltaic (PV) arrays into reaillcntW buildings. and to develop reaaonable 

requimDcots for the inlen:onnec:tion of PV aystems into the utllity grid. 

The orogram will evallli1C the operation and analyses of six residential photo
voltaic systems. AJl 1ix PV systems will be grid-intc:ractivc and will bavc a nominal 

power J'llling of approximately 2 kilO\\ JUS peak (kWp) Ill standard test conditions. The 
period of perfo111l1DC:e for this project is three years, lt4rtina in the sprina of 1997. 

4.2.3 lnt.grwt.d Photovoltalc. for Flori~ Ralt»nca 
This program v.'OU!d provide~ into the inlegrlted pbotovoltalcs into newly 

constructed homes. The prosmn would COIISUUcl two new homes of the same dedgJt and 

construc:tioo except one unit would CODialn a 3 kW PV sySiaii. The units would be 

Bilek& VNtdl 
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4-0 ConNrvltlon and 
Da!Nnd Side Mlnagtmtnt 

meiiSured for performance under 1\\'0 condition~: unoccupied and occupied. dala would 
be collected for end usc load, and PV sy11em interface. 

4.3 Evaluation of Additional Conservation and Demand Side 

Management Programs 
Lakeland is in the process of evaluating additional conservation and demand side 

management programs on a continual bu!J. Tbe evaluation method is conslatent with the 

Demand Side Management Plan approved by the FPSC in April of 1995. The method of 

e\'nluation includes the Florida Integrated Resource Evaluator (FIRE) model with the 

Rate Impact Measw'C Test (RJM) and Total Rellource Calculation Test {TRC). A$ new 

conservation nnd demand side management programs are clelmnlncd to be cost-effective, 
they will be implemented. 

4.4 Replacement of 011 as Soller Fuel 
4.4.1 Coal Gene,.tlon at Mclnto•h Unit No. 3 

Lakeland's current primary method to reduce oil consumption is the burnina of 
coal in Mcintosh Unit No. 3, a coal·fited steam generator plant rated at 342 MW. This 
unit is jointly owned with Orlando Utilities Commissions (OUC). This unit displaces 
approximately four million barrels of residual oil a year. 

4.4.2 Refu•e Genef1Jtion at Mclnto.h Unit No. 3 
Mcintosh Unit No. 3 is capable ofbandllng up to 25 tons of solid refuse per ho~~r. 

Refuse is uansponed to a processing building 8l the plant and shredded. Ferrous material 

is removed from the refuse with the remainder blown into the boiler. Currently the unit 

can bWll an amount in excess of the waste genc:raled b, J..Ueland residents. This unit 
displaces approximately 50,000 bam: Is of oil a year through the burning of RDF. 

4.4.3 Natu,.l Ga• Ignitor Retrofit 
Mcintosh UnitNo. 3 was orginAlly designed with #2 oil ignitors to start the unit 

and to add .flame stabillzalion 8l c:ertai.o load points. This unil bas now hid naiUral g-.s 
ignitors retrofitted to reduce the cor.sumptioo of oil even further. 

Bilek &. VMtch 
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City of laUiand 
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4.4.4 N•turel Gu Generetlon at Laret n Unit No. 8 
Larsen Unlt 8 Ia a au·fired combined cycle unit with a rwneplalc radng of 

114 MW uslna natw'll au as the primary fuel. This unh di1places approximately 

580,000 barrels of oil yearly. 

4.4.5 Additional Pf'OPOftd Colli GeMretJon at Mclnto.h Unit No. 4 
With the proposed addition of Mcintosh Unit No. 4, approxlmo1ely 2 million 

barrcJJ of oil will be dlsplac:cc! on an annual basla. 

4.5 Demand Side ~nagement Plan (Marketing Plan) 
The developmeat of Lakeland'• Cootcrvatloo Plan utllizes a combination of 

infonnatiOD ecqultcd from aevetaJ IOUJ'CCS, One Of ~ IOIIJ'CCS IJ the Department of 

Electric &. W~.~~:r Utilities' Demand-Side Mmlgcment Plan. 

The need for a DSM Pllll stems from three nquiranents: first, to provide 

management with the information nec:eu~ry to establi.ab future udlily policies and goel.s; 

S«:ond, to enhance customet IWI\I'e'tless and panlcipation i.n the utilhy demand-side 

management proaram and services; and thi!d, to provide auppon daulto ICI'Vc as a ba.sis 

for C\'lluating budiet development and perl'oiTD.'IIlCC measun:mc:nt of demand-side 

eiTons. The DSM Piau anempcs to 8ddrell !hac ocals by recommeodina objectives, 

priorities, schedules, llld stmqjes for present and future demand-side effons. 

This plan is dcsignod to IICtivdy msrket and l1liCk the perl'ormanc:c of all utility 

c:oll5etVII!ion elforU. Ulllbina a review of both hiJtorieal and awke1 retearch. the DSM 

Plan is modifaed annually for the upcoming year. 
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a.o FOf'ICatlnsl *ltlodl and Proc.c~u,.. 

6.0 Forecn tfng Methods and Procedures 

6.1 Integrated Resource Planning 
Lakeland bas used an integrated rcsoun:e planning proceu 10r 11 number of year3. 

Lakeland's planning process slves equal weiaht to conservation and demand side 

management measures in meetina its eUJiomers' requirements. The integrated resource 

planning JX'OCCS5 employed by Lakeland con1inuously monitors supply and demand side 

alternatives llld as promisina alternatives emerge, they are included in the evaluation 

process. 

6.2 Florida Municipal Power Pool 
Lakeland is a mm~ber, Ilona with the Orlando Utilities Commission (OUC), 

IGssimmee Utility Authority, and the All-Ricquiremcnu Project of lhc florida Municipal 

Power Agency (FMPA), of the Florida MunJcipal Pow.:r Pool (FMPP). The four utilities 

operate u one large control area (i.e., one conglomerate utility). All FMPP capacity 

resoun:es, approximately 2,300 MW. are committed and dispatched together &om the 

OUC Operations eentt:r. 

The FMPP doe8 not provide for the sharing of planning rcKrVCs among its 

members. Each member is required 10 provide their own rcKrVCS. Any member of the 

FMPP can wilhdraw from FMPP with I year wriuen notice. Lakela!U, lhcrefore, must 

ultimately plan on a SW!d-alone bub. 

6.3 Fuel Price Forecnt and Availability 
15.3.1 Fuel Prl~ Project/or .. 

The forec:ast presents Lakeland's analysis of fue.l prices and current ITIAI'kct 

projcc:tlons. The fuel price forecaat coven coal, natural gas, fuel oil, refuse derived fuel 

{RDP), and petroleum coke. 

I .akelend't delivered fuel cost projcctlons for the base, blah, and low cases are 

presented in Tables S-1, S-2, and 5-4, retpeetlvely. Detail! of the fuel cost projcc:tlons are 

presented :n Appendix B. 

Blaclc & VMII:II 6-1 
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City of Lablllnd 
1t11Ten-Y..,U.Ptan 

Lakeland'a units arc assumed to bum the primary fuel indicated in Table 2-1 In 

Section 2.0. For unit~ lhown bum1na No. 6 fuel oil, the Wah wlfur oil prices from 

Tables 5·1, 5·2. and S-3 are assumed. Mclntosb 3 bums a combination of RDF, 

petroleum coke, and coal. Mcintosh 3 is assumed to bum approxlmately 58,000 tons of 
petroleum coke annually and 45,000, 60,000, and 40,000 tons annually of RDF under the 
bese, high, and low cues, respodivcly. Table S-4 presents the average fuel price for 
Mcintosh 3. 

Lalceland is curmuly purcbuing approximately 90 ~rcent of Lbe coal 
requirements fot MclniOJh 3 Wider l year contr~~:tl wflh Lbe remainder or coal require

ments putehucd on the spot market. Lakeland'• current contracts are wilh Shamrock 
(Sun Coal) and Consol Coal. The conlnlet wilh Shamrock is for Lbc current year wilh the 

possibility of extendlna two additional yea~~. The contract wilh Consol Coal is a one 
year term l&fCCIDCDL 
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Table 5-1 -
Delivered Fuel Price Forecast-Sac Cue 

y_. Ptta.kua Coal 11iP Slllf'v Low Self'v ou Diacl RDF NatvalCu 
Cob ou 

1991 1.06 1.74 3.06 4.29 4.44 (US) 2.28 

1999 1.09 1.76 3.09 4.33 4.S3 (2.30) 2.30 

2000 I.IS 1.71 3.14 4.40 4.-S3 (2.36) 2.32 

2001 1.17 1.10 3.19 4.47 4.73 (2.42} 2.34 

2002 1.19 1.12 3.24 4.54 4.12 (2.41) 2.36 

2003 1.21 1.14 3.30 4.63 4.92 (2.53) 2.39 

2004 1.23 1.86 3.37 4.72 5.01 (2.SI) 2.43 

200S 1.25 1.18 3.44 4.12 S.IJ (2.64) 2.47 

2006 1.27 1.90 3.52 4.93 S.2S (2.70) 2.S3 

2007 1.29 1.92 3.60 s.os S.4S (2.76) 2.59 
-·····-·-
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-------------------
City of lakeland 
11t8 Ten-Year Site Plan 

Table 5-2 
Delivemf Fuel Pric:c Forecast-High Pric:c Forcc:ast 

Year Pdrolftm Coke Coal HJc1t Salfllr OB Low Selin Oil Dkstl RDF Natva!Gu 

1993 1.06 1.74 3.06 4.29 4.44 (2.25) 2.28 

1999 1.11 1.79 3.14 4.39 4.60 (2.27) 2.33 

2000 1.18 1.83 3.23 4.53 4.77 (2.29) 2.39 

2001 1.22 1.88 3.33 4.67 4.94 (2.32) 2.45 

2002 1.26 1.93 3.44 4.81 5.1 1 (2 .. 33) 2.50 

2003 1.30 1.98 3.55 4.98 5.29 (2.3S) 2.57 

2004 1.34 2.03 3.68 5.15 5.41 (2 .. 36) 2.65 

200S 1.38 2.08 3.81 5.34 5.68 (2.38) 2.74 

2006 1.43 2.14 3.96 5.54 5.90 (2.40) 2.85 

2007 1.47 2.19 4.11 5.76 6.21 (2.42) 2.96 
- ----~·-··-

Blllck & Ved:ti 5-4 
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Yesr Pctrolelua Cob 

1991 1.06 

1999 1.07 

2000 1.12 

2001 1.12 

2002 1.12 

2003 1.12 

2004 1.13 

200S 1.13 

2006 1.13 

2007 1.13 

m.di&VUidl 

5.0 ForecaUng *I lOde mel~-

Table 5·3 
Delivm:d FoeJ PrMlc Forceast-Low Price Foro ast 

Coal mp S.Jior Oil Lew Salftlr 00 DicMJ RDF N1taraJGq • 

1.74 3.06 4.29 4.44 (2.2S) 2.28 • 

1.73 3.04 4.27 4.46 (2.33) 2.27 

1.73 3.05 4.27 4.49 (2.43) 2.2S 

1.72 3.05 4.27 4.52 (2..53) 2.24 

1.71 J.OS 4.21 4.S4 (2.62) 2.22 

1.71 3.06 4.30 4.57 (2.72) 2.22 

1.70 3.08 4.32 4 .. 58 (2.82) 2.22 

1.69 3.10 4.34 4.63 (2.92) 2.22 

1.69 3.13 4.38 4.66 (3.03) 2.25 

1.68 3.15 4.42 4.n (3. IS) 2.26 

5-6 



I 
I 

I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

City of L.aaland 
1H8 Ten-Yea:r lila Plan 

Bled! & VMtdl 

19911 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

Table S-4 
Mcintosh 3 Fuel Price 

Year $/MBtu 

1.56 

1.58 

1.60 

1.62 

1.64 

1.66 

1.68 

1.70 

1.71 

1.73 
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lAkeland c:urrcntly purchasca Mtuml gas II'IIIUpOrwion from Florida Gas Tl'llllSIIlission 

Co. (FQl) under two contniCtS, FQTS I and FQTS2. Lakeland's entitlement arc presented 

in Table 5-S. Ill 1992, Lakeland entered a 10 year fixed price natural gas contraet with 

Natural Gas Clearing House. The contract expires In 2002. 
Lakeland CUil'etltly bas a 3 year contracl for petroleum coke which expires at the 

end of 1998. Details of Lakeland's fuel and tnu1$p0natlon contracll arc presented in 

Appendix B. 

5.4 Economic Parameters and Evaluation Criteria 
TblJ teetlon presents the assumpdons appUed for economic penuneters and 

projections of prices used in the Ten-Year Site Plan. The assumptions stated in this 
section ll'e applied consistently tbrougboul. Subsection 5.4.1.1 outlines the basic 

economic assumptions while SublCCtion 5.4.1.2 discusses the evaluation criteria. 

5.4.1 Economic Parwmet.r.. 
6.4.1.1 &calatlon nttN. A 2.5 peroenl annual escalation rate il usod for opentioo 

and mainunance (O&M) cosu based on tiN US Consumer Price Index (CPI). A 2.0 

percent 11011\111) e.tealatioo rate is used for c:a.pital costs based on the Producer Price Index 

(PPI). 

6.4.1.1.2 Preaent worth dl•count 111te. The present wonh di•eount rate is 

I 0.0 percent. 

5.4.2 Ev.JuatJon CrlW#a. 
Lakeland Is plarming to pay for capiral additioru with internally generated fWids. 

C&pital cost estimates will, thus, be evoluated usina overnight construction c:osu 

escalated to tbc date of commereW operation. 

5.5 Economic Evaluation Methodology 
Ec:onoade evaluation is coaduetcd over a 20 year pe.iod from 1998 through 2017. 

1nc ccooomk: evaluation i1 baed on the cumulatlve ~~ worth of annual costs for 
c:apltal cosu, nonf\lel o.tM COlli, fuel cosu. and purdwe power demand. energy, IJld 

Blaclc & VMteh 
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II'IIIISillission COlits. Costs that are oommon to 811 expansion alternatives, such as demand 

c:lwges for e:dsting firm purelwes, oonservlllon and demand side I1UIJlliCillCIII, 

uansmlssion and distribution costs, and adminislrative and aeneraJ oosts are not included. 
CapilAl 00$11 for new aeneratina unlts are included In the year of oommerciel operation. 

Evaluation of tbe generating unit 81tematives was pcrformc.i using BIIICk & 

Vcau:b's optimal generation oxpansion model POWROPT. POWROPT evaluates all 

combinations of aeoemlina unlt 81tematlves and tclectalhc elttmatives that provide the 
lowest c:umabtive present wonh nM:Due requirements. POWROPT uses M hourly 

chronological IJliX'C*b to develoJrin2 the production oost. The results of several 
aceruuios are oontalned in the .ehedules provided followina lhl• report. 

Black & Veatcb's POWRPRO ehronoloaical production costing PfOIIl1UJI is wed 

to obtain the delailed l)'stem and unlt perl"ol'lllJil'ICC of expwlon plms selected by 

POWROPT. POWRPRO u utd by POWROPT to dctennlne production costs. 
POWRPRO explicitly models operating and spinning ~e requircmenu. 

Lakeland's opaating and spina.lna reserve requirements arc detemlincd by the FMPP 
operating agrcemenL Lakeland'• opcratJna and spinning reserves lulve been modeled as 
18.3 MW of operating reserves plus 16 MW of spinning reserves. 

Bllldl& v.-n 

j 
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Period 
1998-1999 

JanUII)' 

February 

March 

April 

May 

June 

July 

AU&UJI 

September 

October 

November 

December 

Annual 

81Kll & VMidl 

Table S·S 
FOT Entillemenl# 

FGTSl FGTSl Total 
(MBtu/day) (MBiu/day) (MBiu/day) 

3,261 13,444 16,70S 

3,261 13,444 16,70S 

3,261 13,444 16,705 

4,172 16,748 20,920 

8,306 20.223 28,529 

8,306 20,223 21.529 

8,306 20.223 28.529 

8,306 20.223 :s.m 
8,306 20,223 28,529 

9,952 20,948 30,900 

3,261 13,444 16,70S 

3,261 13,444 16,70S 

2.196,901 6,275,991 8,472.192 
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Period 
2000-2018 

January 

February 

MArch 

April 

Mey 

Juno 

July 

August 

September 

O<ltobc:r 

November 

Ooccmbcr 

Annual 

Bilek & Vutdl 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.0 FoiKaatlng Methode and Proc.durn 

Table 5-S (Continued) 
FGT Entitlements 

F<."TSI FGTS2 Total 
(MBtu/day) (MBtulday) (l'tmtu/day) 

13,444 13,444 

13,444 13,444 

13,444 13,444 

16,748 16,748 

20,223 20,223 

20,223 20,223 

20,223 20,223 

20,223 20.223 

20,223 ~0,223 

20,948 20,948 

13,444 13,444 

13,444 13,444 

6,275,991 6,275,991 

&-10 
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8.0 Forecaat of Facllltlea Requirements 

6.1 Need for Capacity 
This ICICtion eddtesses the need for additional electric capa.:ily to serve !he 

demands of I •kehmd's electric eiiSIOmCn In the future. The need for capacity Is based on 

Lakelmd'' tOld forecast, raerve DWJin roqulmnents. existlna generating and purchue 

power capability, ICbcdulod miremenu or aenentioa units, md expiration of purclwe 

power contracts. 

4.1.1 Lt»d Forecut 
The tOld forecast dexn'bod in Sectioo 3.0 md Appendix A will be used to deter

mine tbe need for capw;ity. A lllllUlW')' of the tOld fotee&St for winter and summer peak 

demand for base, hiah. and low projections is provided In Table 6-J . The pW. dcnwlds 

pfCSC!ltod In Table 6-1 renect reductions for LalcelarA'a conservation lllld demand side 

management pf'Oi11JIU. 

6.1.2 RuMW Requlrementa 
The FPSC currently roqui.rea a IS pm:ent rexrvc margin for all utilitiea to 

maintain a reliable system arid. lakeland lw edoptcd the FI'SCs IS pm:ent reserve 

llliJ'iin rcquiremcnL lnsptdion of the lou of load probability (LOLP) and cxprcted 

UIIJCn'Cd CllCfiY (EUE) is abo viewed in the reliability lllalysis. 

6.1.3 Exlring GeMming C.,Kity 
Lalcelaod's Clll'l'tllt generating caploCil}', u outlined In Section 2.0, consists of tbe 

C.D. Mcintosh and Lanen Memorial Plauu. l•kcland'J owncnhip of capecity installed 

11tlhc Mcintosh and LarJen Plllnts is 640 MW in the winter and S9S MW ut the summer. 

Lakeland'• Mcintosh Unit 3 lw losl caploCity over tbe yean due to normal ~ur and 

a,lng. The malniCIWice outaac achcdulcd for spring of I 998 I• expected to regsin 

I SMW of tballost Clp8City. l•krlmd'a share of thai ~ty would be 9MW u a 60% 

owner in tbe uniL 
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8.1.4 Exl•tJng Pun:ha .. 

1.0 Fo-t of Faellltiee RcqulreiMIIta 

Lakeland currently has one fl.nn power purclwe contract. The contnlet is with 
ENRON Power M&lketing for 20 MW with a maxlmurn annual capacity factor of 10 per

cent. The contnltt ~December 31, 2001. A second conlr8Ct with Tampa Elecuic 
Company (TECO) for 10 MW tlw was lntetdcd to go through September 30, 2006, was 
tetminatcd at TECO'a request. Lakelaod bas since secured a short tcnn seasonal capacity 
purchase from the Orlando Uillitics Comminion for the winter season of 1997198. This 
conU'BOt is for 60 MW of finn C~P~Cfty. Lakeland will secure other abort te:m seasollll 
capecity purcbues for the winter season of 1998199 to cover peak load and n:sc:rve 
requirements Wllil the next aeneration lddldon is completed and in service. 

6.1.5 Retirement~ 
IAneu Unit 6 rac:hed the end of iu economic life and was retired in March of 

1997. IAneu CTI bas abo reacllcd the end of its ecooomic life for Lakeland and will be 

retired by Jtme of 1999. Lanlen lllli1 7 b abo n:achillg the end of its cc:onomic life and is 
expocted to bo reli.tcd shortly after commercial operation of Lakeland's l'ICl(t capecity 
addition. The tarset date for the Unit 7 ~t iJ also June 1999. These retirements 

will furtheT reduce t .akcl•nd's generating Cllpllcity by SS.S MW in winter aad 53.5 MW 
in suuuner. 

8.1.8 AddltJonal Capacity Requlrement:l 
I •kcland's requlremcots for additiolllll capacity are pret~et~tcd in Table 6-2. The 

capacity n:quimncnts are baed oo the winter peak demand fo.rccast prcsetltcd in 
Table 6-1. While Lakelaod's cxistins generating units have a higher net capability in 
win~er than they do in summer (640 MW compem!IO 595 MW), the winter peak demand 

b also blgbet m•kina the wiD1er peak the aovemlng load for CIJ*ily n:quimncnt.s. The 
additional capeclty R!Quil'etlletlU in Table 6-2 ~fleet the rctiretncnts of the pnwlously 
lbtcd units. The lldditloaal capecity n:qu!Janents In Table 6-2 docs DJ1J. include tbc 
refet'CI)CC piau identified in the ccoocmic C"aaustion. Table 8-1 in scc:tion 8.0 provides 
the same table with the identified ~fcnncc plan. 

Bltclc & Veitch 
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Table~2 
Aclc':' ional 'ty" . 

Year Peak Demand ExlstJna Rcsetve Margin Existina EJa:essi(Deficit) 
(W'mt£r) Omeralina (IS%) Purdwe 

Capecil)' 
Due Higb Low Due Higb low Base Higb Low 

1991 S1S S7S 515 640 86 86 86 80 59 S9 59 
1999 593 641 S78 SIS 89 91 87 80 (17) (33) 0 

2000 612 642 S82 sss 92 96 87 20 (99) (133) (64) 

2001 631 678 S86 S8S 9S 102 u 20 (121) (175) (69) 

2002 650 715 S89 SIS 98 107 18 0 (163) (237) (92) 

2003 668 153 591 SIS 100 112 89 0 (183) (210) (9S) 

2004 687 793 S93 SIS 103 119 89 0 (20S) (327) (97) 
200S 706 BJS S94 SIS 106 125 89 0 (227) (375) (98) 

2006 72S 878 596 SIS 109 132 89 0 (249) (425) (100) 

2007 744 923 S96 S!S 112 131 89 0 (271) (476) (100) 

• Existina GcnawliDa Capacity docs not include planned .tditioo of~ un.its. 

8IKit & V•atc:h ~ 
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6.2 Description of Generating Unit Alternatives 
Twenty one Jenetatlna unit altematlve• ~ rcla;tcd for considemtion in 

Lakeland's expansion piJm. The altematives cover a broad range of fuel types, slT.CS. end 

technolo&ies. The size of the alternatives selected considers l..akeland's need for capacity. 

the size of l..aketend's system, and consi.dention of the impact of the lou of a unit. The 

alternatives considered include specific alternatives that Lakeland has stud1:d In the past 
as well as generic altem.llives. Combustion tUibioc based altmlatives are based on the 

specific size and performance of specifit mrchines, but are not Intended 10 limit 

consideration to only those machiDes. There are a number of combustion turb!.'ICS 

available from different manufacturers with similar sizes and perfoi'I'IUIIICC characteristics. 

Genenuing unit altcmativcs that are currently being considered for capacity expansion 

include the following: 

• Pressurized Fluidized Bed (PFB). 

• Almospberic Circulating Fluidiz.ed Bed (CFB). 

• Pulverizlcd Coal. 

• Combined Cycle. 

• Simple Cycle. 

• Repowering Options. 

• Advanccd IIOd R.eoewable. 

Pun:hasc powa- alternatives will be obtained through Lalceland's RFP and will be 

c''alualcd against ~elf-build gcoerltion alternatives. The following sa;tions dc:scribe the 
generating unit alternatives considcRd and present c:sti.mated capital cost for overnight 

construction In I 997 dollars and performance clwactcristies. 

6.2.1 Pr.uurlDd Fluidized tJed 
I.J<cl•nd Ia c:wTCntly pwsuina a project utlllzina the prcsswi.ze<l cln::ulating 

fluidized bod toc:hnology. The flc:xlbllity, low cost, and efficiency of this technology will 

provide for low cost generation for many yeara. The PFB process is csse:ntially a 

combined cycle S)'stan bwnina solid fuel; wbcrcin; the conventional gas turbine 

combustor iJ n:placcd by a pressurizlCd fluidized bod combustor and the turbine sa;tion is 

replaced by a bot gas cxp&llde:r ruggcdiz:cd 10 10lmte Ule dust downstream from tbc 

Black & Veatch 
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primary and secondary cyclones. 
The project ill a greenfield DOE PCFB project that will provide baseload capacity 

for the City. With the participation of DOE, the project will receive substantial cost 

savings and provide low cort energy 4lld eapecity for the City of Lakeland. The project is 

partially being fUDdc:d under the Clean Coal Technology Program by the US Department 

of EneTgY (DOB) under two c:oopaativc ~cots. The total project is estimated to 

cost $390 million, including a 4 year demonstration period, with DOE will providloa 

approximately $195 miUio.n clollarl of funding for the project 

The project is clemonsuallng Fostor Wheeler PYROFLOW PCFB technology 

Integrated with Westinghouse's bot gas filter (HOF) and power generator technologies. 

The time frame for the project Is approximately 8 yean broken into three separate phases: 

2 years of design and permitting, followed by an initial period of 2 years of fabrication 

and coosuuctioo, and concludloa with a 4 year demonstration ( comrnm:iaJ operation) 

period. 

The PCFB technology is a combined cycle power generation system that is based 

on ~ p~~ wml>!!$1ion of 10lid 1\H:Ito g~te $tl:!llll in • conventional Rankine 
cycle combined with the expe.o.sion of bot pressuriud flue gas through 11 gas turbine in a 

Bm}'IOn cycle. The tcchnoloi)' can be Sl.lbdividcd into the basic: PCFB cycle and the 
topped PCPS cycle. In the PCFB cycle, bot pressurized Ouc gas is expanded through the 

gas turbine at a lempera!Ur'C of less than I ,650 F. Topped PCFB cyc:IC3 include a coal 
carbonlzer (mild gasifier) to generate a low Btu fuel gas. Char and limCSlone c~otntincd in 

the ~-yngas are removed by the Wcstloghou:sc hot gas filter and traosferTcd back to the 

PCFB combustor for complete aubon combustion and limestone utilization. The hot 

clean filtered syngas is then fired In a topping combustor to raiae the turbine inlet 

lem.pcmture to almost 2,000 F. Both versions of PCFB technology offer high cycle 

efficiencies and low emissions. 
The project will be construcU:d In two plwcs. Phase I Includes the basic cycle 

and will be operated Cor epproximately 2 yean before Phase II will add the lOpped cycle. 
The $390 million project cost include& the cost eslimatcs for the design IUld 

coosuuctioo of Phases I and D. the 4 year operating demonstration period, and In-kind 

contributions to the project by both I .akrland and the technology providers. A fmal, not 
to exceed cost to lAkeland is cum:ntly under negotiation. For expension planning and 

Bilek & V..tcll 
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preliminary blldgetey pwposea. Lakeland'• slwc of the capital costs nre esumatcd to be 
$99 million. The DOE funding is to also cover half the operating expenses for lbc 

demonstration period. Negotiations between Lakeland and the technology providers are 

proaressiJla at the time of this flllna. The results of those negotiations will detmnine 

whether or not this proposed unit addition will remain the most cost effective capacity 

choice for Lakeland and its customers. 
Table 6-3 pcaents estimated 00J1 and perfol'llllUlCe for the DOE PCFB project 

For expansion plann.ing pwposea. the units primary deslan fuel is coal: however, 
consideration is being ghen in the design plwc: to make the unit capable of burning 

lower cost petroleum coke after the initial four year DOE demonstration period. 

Tablc6-3 
Eltimated Cost and Performance of 

DOE on:uurizcd Fluidized Bed Unit 

Plate I Pbue II fl'opplDg 
Cyde) 

Net plant output 183MW 185MW 

Capital cost (S 1,000) $99,000 

VariableO&M, 1997 $1.73/MWb $1.73/MWb 

Fixed O&M, 1997 $22.61/kW year S22.61/kW ycar 

Net plant beal rate 
Pull load 8,990 Btu/kWh 8,370 Btu/kWh 
75 pe:roent load 9,240 Btu/kWh 8.S76 Btu/kWh 
so pen:entload 9,704 Btu/kWh 9,204 Btu/kWh 

Equivalent forced outagel'llle 12 percent 12 pe:roent 

Planned malnteoanc:e outage 28 days 28 days 

"Lakeland ponion of costS . 
.. For i.nstallation in 2003. 
• • 'Lalceland only incW't half of these costs during the danonstration period. 

~&Vench 
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1.2.2 Atmo.pherlc Fluidized s.d 
A 250 MW lllmOSpheric c:ln:ulatina nwyiud bed unit (CFB) with a dry scrubber 

and sclectlve noncatalytic reduction (SNCR) wu selected as another solid fuel ahema· 

live.. The CFB iJ c:apable of bumina a wide l'llllge of fueh. For expansion pWinlng 

JlUiliOXS in the bae c:ae, the CFB iJ usumcd to bum coal. Table ~ presents the 

est.imaled cost ll!d pcdortnlllCC of the 250 MW CFB unit The CFB diiTcn from the 

PCFB in that the CFB ia oot a prasurizcd boiler. 

Table 6-4 
Estimalcd Coslll!d Paformax:e of 

l$0 MW Atmospheric Ci~ulatina Fluidized Bed 

Net plant Outpllt 2SO MW 

Total direct capital oost (Sl,OOO) $250.000 

Variable 04M. 1997 $1.73/MWh 

Fixed OctM, 1997 $18.29/k:W yur 

Net plant beat rate 
Full load 10.543 BtullcWh 
75 perceut load 10,803 Btu/kWh 
so pcrccnt lolld 11,593 BtullcWb 
2S pereart lolld 14,516 BtullcWh 

Equivalent forced outqe rate 7 perecnl 

Planned maintenance outaac 28days 

ConJtruetion perlqd 30 l1\0fllh$ I 
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6.2.3 PulverfzMl Coal 
A I SO MW pulverized coal unit with dry scrubber, elecuostatic prcc:ipitator, and 

selective ca.talytic: reduction (SCR) was selected as a solid fueled altemative. Pulverized 

coal unil3 are c:apeble of burnina a blend of up to approlCimately 20 percent of petroleum 
coke:. For purposes of expansion pliMing for the base ca.se, the pulveriz.cd coal unit is 

assumed to bwn c:oal. Table 6-S prescn!S the estimated cost and performa.nre of the ISO 

MW pulverized coal unit. 

Table 6-S 
Estimated Cost and Performance of 

I SO MW Pulverized Co:ll 

Net pl111t output JSOMW 

Total dime~ capital cost ($1,000) sm.ooo 
V triable O&:.M, 1997 $2.40/MWh 

Fixed o&M, 1997 Sl2.611kW year 

Net plant bea.t rate 
Full load 10,236 Btu/kWh 
7S~Joad 10,443 Btu/kWh 
so perccnlload 11.1 SO BtulkWb 
2S percent load 13,802 Btu/kWh 

Equivalent forocd outage rate 7 percent 

PllUIIIcd mal.ntenance outage 28 days 

Consuuction period 30 months 

Blaell & VNteh 
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6.2.4 ComblnfHI Cycle 
Four combined cycle units were selected as gcncrnt.ing unit nltematives as 

follows: 

• I x I Siemens V64.3A (Table 6-6). 

• I x I Siemens V84.3A (Table 6-7). 

• I x I Wcstinahouse SOl F (Table 6-8). 

• I x I WCitinahouse .SO I 0 (Table 6-9). 

The SiemCOJ V64.3A is a conventional heavy-duty industrial type combustion 

turbine, wtillc the Siemens V84.3A aod Westinghouse SO IF aod SOlO arc an advenc:ed 

high temperature combustion turbine. 

6.2.6 Simple Cycle Combuatlon Turftlne 
Six almple cycle combustion turbines were selected as scnmting unit alternatives 

as follows: 
• Slemem V64.3A (TAble 6-10). 

• Siemens V84.3A (Table 6-11). 

• Trent AetOdcrivativc (Table 6-12). 

• Westinghouse SOlDA (fable 6-13). 

• Westingbouse .SOlF (fable 6-14). 

• Westinabouse SOlO (Table 6- l .S). 

The Siemens combustion turbines arc heavy-duty indll5trial combustion twbines. 

The V64.3A b 1 cooventional combustion turbine, while the V84.3A it a high tempera· 
ture adYaDCCd combustion turbine. The Trent Acrodcrivativc is an aerodcrivative 

combustion twblnc. The WCJtinrbousc SOIF and SOlO arc D awe of the an high 
temperature heavy-duty industrial combustion turbine. 

Stadt & Veatdl 
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T11blc: ~ 
Estimated Cost And Perfonnanc:c of 

Siemens V64.3A I x I Combined Cycle 

Net plant outpu.t 
30 F 
71 F 

Capital cost ($I ,000) 

Variable Q&M, 1997 

Fixed Q&.M. 1997 

Net plant beat rate, 71 F HHV 
Full lold 
75 pcn:enl load 
so percenl1oad 
2S percent load 

Equivalent rorced outage rate 

Planned malnl.!!!:w!Ce outage 

CollltNI:tion period 

Blac:k & Vemh 

IOBMW 
93 MW 

$62,600 

$2.06/MWh 

$15.77/lcW yur 

7,40 I Btulk Wb 
7,845 Btu/kWh 
9,200 BtulkWb 
12,582 Btu/kWh 

5 pcrc:cnt 

21 days 

17 months 

t-11 
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Tlble 6-7 
Esrimlfcd Cost and Perfonnancc of Siemens 

V84.3A I x I Combined Cycle 

Net plant OUlpUI 2S6MW 
30 p 222MW 
71 F 

Capital cost {S I ,000) $97,800 

Variable o.tM, 1997 $2.24/MWh 

Fixed o&M, 1997 $8.34/kW year 

Net plant bell rate, 71 F HHV 
Fullloed 7,178 BIUIIcWh 
7S percent load 7,608 BIUIIcWh 
so percent load 8,923 Btu/kWh 
2S percent load 12.203 Btu/kWh 

Equivalent forced outage rate s percent 

Planned maintcnai'ICe OU148e 21 daya 

ConstTUCtion period 22 months 

1-12 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cl!y of lakeland 
18M Ten-YMt Site Plen t.O FOIKUI of Fecllltlee R4qulren~ 

Table 6-8 
E.stimalcd Cost and Performance of WestU!gllou.sc 

501P I x I Combined Cycle 

Net plant output 
30P 
71 p 

Capilli COil ($1 ,000) 

Variable o.tM, 1997 

Fixed OclM, 1997 

Net plant beat rate, 71 P HHV 
Pul1lold 
7 5 percent1oad 
so percent load 

Equlvalcru forced outaae rate 

PlaJmcd malntt:N!Ui owaae 

Comuuctioo period 

Bilek & VMtdl 

266MW 
24SMW 

s 93,500 

$ 2.24/MWb 

S 2.34/kW year 

6,976 Btu/kWh 
7,325 BwlkWh 
9.252 BwlkWh 

SperoeDI 

21 day• 

25 IDOIIIhs 
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Table 6-9 
Eatlmatcd Cost and Perfol"'lWWCC of W C$tlnaJlousc 

5010 1 X 1 Combined Cycle 

Net plml output 
30P 
71 F 

Capital cost ($1 ,000) 

Va.riable O&:M, 1997 

Fixed O&M' 1997 

Net plalll bea1 rate, 71 P HHV 
P\111 JOid 
1S percent IOid 
so perceniiOid 

Equivalent forced OUIIJC rate 

Planned mal01enaoa: outaae 

Black. VMtdl 

364MW 
322MW 

s 128,000 

s 1.30/MWb 

S 1.9SikW year 

6,596 Btu/kWh 
6,872 BtullcWb 
8,000 BtullcWb 

s percent 

21 days 

271I10m!l5 
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Table 6-12 
Estimaled Cost and Perf'onnanc:e of 

Tran Ac:rodcrivativc Simple Cycle Combustion Turbine 

Net plant output 
30 F S6MW 
71 F 4SMW 

Capital COJt (SI,Olt I $23,000 

V ll'iablc O.tM, 1997 $1.92/MWh 

Fixed o.tM, 1997 s 11.69/lc w '/C&r 

Net plant beat rate, 71 F HHV 
Full lOIII 9,732 BtullcWh 
7 s pcn:a11loed tO, lOS BtullcWh 
so pcn:al1lold 11,348 BtullcWh 
2S percent tOld I S,S9S BtullcWh 

Equivalent fon:cd out.aac ra1c S percent 

PlliiiDCd maintm......, outqe 18 da)'l 

Coosttucdoo period 12 months 

_ _j 
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Table 6-11 
EJ!imet...t Cost llld Perfonnmc:e of 

Siemens V84.3A Simple Cycle Combustion Turbine 

Net plant outpUt 
30 p 176MW 
71 F IS7MW 

Capiml oost ($1.000) $42,600 

Variable o.tM. 1997 SJ.9SIMWh 

Fixed o.tM, 1997 SS.37/kW year 

Net plant beat l'ltC, 71 F HHV 
Fullloed 10,241 Bl\1/kWb 
1S percent load 11 ,109 Bl\1/kWb 
so percent load 12,648 Btu/kWh 
2S percent load 14.005 Btu/kWh 

Equivalent fon:ed OUI.IiC rate s percent 

Planned maintc:naoce 0\llaiC 18 days 

Coomuclion period 16 months 
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Bleck & Veall:h 

Table 6-IO 
Estimated Cost and Performance of 

Siemens V64.JA Simple Cycle Combustion Twbine 

Net plam output 
30 p 
71 P 

Capila1 cost ($1,000) 

Variable O&M, 1917 

Fixed O&M, 1997 

Net plant beat rate, 71 F HHV 
Full 1oed 
7 5 percent load 
so percent load 
25 percent load 

Equivalent farced outaac rate 

Planned maintcnAnc:e outage 

Constnlction period 

73MW 
63 MW 

$24,200 

$1.56/MWh 

$13.01/kW year 

10,707 Btu/kWh 
11,684 BtullcWb 
13,467 BtullcWh 
15,127 BtulkWb 

s percent 

18 days 

13 months 

-
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Table 6-13 
Estimated Cost and Per;.,rrnance of 

Westlna""'ue ~IDA Combustion Turbine 

Net plant owput 
30P 
71 p 

Capilli cost ($1,000) 

Variable o.tM, 1997 

Fixed o&M, 1997 

Net plant beat rate. 71 P HHV 
Pull load 
15 percent lod 
50 percent load 
2S pe~cent load 

Eqlliv&Jent forced ouugc rate 

PWmcd maimenancc: ouugc 

Construction period 

Blllck & VNtctl 

119MW 
113MW 

$41.750 

$1.71/MWh 

S 2.10/kW year 

11,944 BIUikWb 
12,532 BIUikWb 
14,197 BIUikWb 
18,848 BIUikWb 

Sperccru 

14 days 

12 molllhs 

1-18 
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Table 6-14 
Estimaled Cost and Performance of 

Westinghouse 501F Combustion Tlubine 

Net planl output 
30P 
71 p 

Capital cost ($I. 000) 

Variable O&M, 1997 

Fixed O&M, 1997 

Net plAnt beat nte, 71 F HHV 
Pull load 
15 pcta:nt load 
50 pen:ellliOid 
25 pcrcenliOid 

Equivalent forced outage nte 

Planned mainlemnoe outage 

Construction period 

Black • Veatch 

186.5 MW 
167.5 MW 

$41.750 

s 1.95/MWb 

S 5.37/kW year 

10,453 Btu/kWh 
11,316 Btu/kWh 
12.901 BtulkWb 
16,100 BwlkWh 

S perceot 

14 days 

12 months 
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Table 6-1S 
Esllmatccl Cca and Paformm:e of 

WeatJnabowe SOlO Combustion 'J\Irl)lne 

Net plant outpUt 
30 P 
71 p 

Capital COli ($ 1,000) 

Variable o&M, 1997 

f ixed o&M, 1997 

Net plaul beat race, 71 F HHV 
Full load 

" pc::!celll Joed so percent101d 

Equivalent forced ouLqc race 

PWmcd maln!M!ara OIJllle 

Coostructioo period 

BIKk& VMtch 

264 MW 
226MW 

SS3,000 

SO.BSIMWh 

S 0.92/kW ycer 

9,846 8111/kWb 
10,S28 BllllkWb 
11,70S Btu/kWh 

10 percent 

14 days 

12 moDihs 
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Table 6-16 
Estlmated Cost and Performance of Repowcrill{t 

Lmco Unlt No. 6 wilh V64.3A Siemens Combusti ) 0 Turbine 

Net pl&Dt output 
30 p 101MW 
71 F 88MW 

. 
Cep1tal cost (S 1,000) $SS.200 

Variable O&M, 1997 $2.06/MWb 

Fixed O&M, 1997 S I 5.77/kW ) W 

Net plant h:at rate, 71 f HHV 
FulJ IOlld 7,840 Btu/kWh 
75 percent load 8,311 Btulk V h 
so pcrccnt load 9,745 Btu/kWh 
2S percent load 13,328 Btulk Wh 

Equivalcn1 foreed outaae me s percent 

Planned m~intc:t\IIW outaac 21 days 

Construction period 18 months 

Bilek & VHtdl 
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6.2.8 Repow.nng 
'l'hn:e repowmna alternatives wete developed. The repowering alternatives 

involve using combustion turbines to repov.u existing steam turbines, while the fourth 

repowerina alternative uses two prusurizcd flulclli:ed bed (PFB) Wilts ID repower a steam 

turbine. 
Tho first combustion turbine ~powering allmlative uses a Si:mens V64.3A com· 

bustion ttubinc and a beat recovery Iteam ceueratnr (HRSO) turbine ID repower L..anen 
Unit 6. Table 6-16 piUCI)IS tho m.lmated cost and performance. 

Tho sc:cood combustion tur~lne repowering alternative uses two Oener1l Electric 

LM6000 Combustior. Tlllbines and an HRSO to repower l..anien Unit 6. Table 6- I 7 

pesents tho estimated cost and perfont~&~~CC for this alternative. 

Tho third combustion turbine repowmng altcmative IISCS a Siemens V84.3A com· 

bustlon turbine and a HRSO to repoW!:1' Larsen Unlls 6 and 7. Table 6-18 presents the 

eromnted cost and pa:fODllliDCC. 

6.2.7 N.tvtal Gu Sfum Plant 
A nann! gas Iteam unit was ~elected as a generation alternative for the expansion 

plan for the City of l..akeland. The cost and performance chanlcteristies for this unit are 

outlined in Table 6-19. 

Bleck • VNtch 
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Table 6-17 
Eatimaled Coslllld PerfOI'IIWICCI of Repowmng 

Larsen Unit No. 6 with Two LM6000s 
Oeneral Electric Combustion Turbines 

Net plant output 
30 F 
71 F 

Clpilal cost ($1,000) 

Vlriableo.tM, 1997 

Fixed O&M, 1997 

Net plant beat rate, 71 F HHV 
Full load 
7S percent load 
so percent !Old 
25 percent load 

Equivalent fon:cd outege rate 

PlanDcd lDIIIn1eo8noce Outege 

Construction period 

117MW 
102MW 

SS8,700 

$2.34 / MWh 

S 16.09/ kW year 

7,283 Btu/kWh 
7,490 Btu/kWh 
7,34S Btu/kWh 
8,690 Btu/kWh 

Spment 

21 days 

18 months 
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Table 6-18 
Esilina1cd Cost and PerformAnce of Repowerlng 

Larten Unit No. 6 and 7 with V84.3A 
Siemens Combustion Turbine 

Net plant output 
30P 233MW 
71 F 202MW 

c.pital cost ($1,000) $92,000 

Variable O&M, 1997 $2.24/MWh 

Fixed O&M, 1997 S8.34'kW yeur 

Net plant beat me, 71 F HHV 
Full load 7,899 Btu/kWh 
1S pcn:ent load s,.3n Btu/kWh 
so percent load 9,818 Btu/kWh 
2S percent load 13,428 Btu/kWh 

Equivalent forced outAge rate s percent 

Planned maintenance owac 21 days 

Con.sttuction period 22 months 

Black & VMI>ch 
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Table 6-19 
Eltima!A:d Cost end Pcrfonnance of 
I SO MW Natural Ou Steam Plant 

Net plant output ISOMW 

Cepi1al cost ($ 1,000) $1 22,700 

Variable~, 1997 $0.62/MWb 

FIXed~. 1997 SIS.SO/kW year 

Net plant beat rate 
Full toed 10,024 Btu/kWh 
7 s percco! loed 10,193 Btu/kWh 
so perccnl1oad 10,797 Btu/kWh 
2S perccolloed 13,080 BtulkWb 

Equivalent fon:ed outaac rate S percent 

Plmned maintc:nanee outaae 28 days 

Constructiooperiod 30mooths 

lllcll & VMtoh 
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6.3 Screening of Generating Unit Alternatives 
The generating altcmatives developed in Section 6.2 genero.lly represent B robust 

set or alteml.lives. In an effort to n:duc:c the number or altemA~Ives 10 be l.ncluded for 
detailed evalua1ion, the altematlves are examined to delenninc: if any ean be eliminated 

from ~evaluation. AnalysiJ perfonned on a busblr level indlc.llel altematlves that 

under several CIPIChY fictors does not reprc!lelltalow cost altcmatlvc. Most of the 
alternatives exhibit unique attributes relative 10 escb other such as high~ capital cost and 
lowr heat n11e whlcb make it impo$$lblc 10 eliminate them from dctall.ed evaluation. 

Thcfollowina two allmlltlves, bowevet, can be eliminated from detailed 

evaluation: 
• Repow,:rlng Larsen Unit No.6 with V64.3A, 88 MW at 71 F. 

• I SO MW Natural Gas Steam Unit 

6.4 Economic Evaluetlon 
8.4.1 Sa•• CUe An• tpl• 

The base case supply plan was determined from the chronological optimiZIIlion 
production cost models and the cost and perfo.~tD&~~Ce c:barac1.c~Utica of the genero.tlon 

alternatives. The base case supply plan applies the base casc dcm•nd and energy forec:ast 
oll1lloed in Section 3, the base casc fuel forecast outlined in Sectio.o 5.4., and economic 

c1•aluatioo cniteria outlined in S.3. 
The base casc plan provides a diverse source of gcnera~i.on for the Ciry of 

Lakeland at a low cost The plan;SII1JIIIIIri2M in Table 6-20, consists of the installation 

of a Westinghouse SOIG combustion twbine and the installation of the DOE PCFB unit. 

The development of this plan by Lakeland ls contingent upon the sueccufuJ negotiation 

of conlniCU and Is also contingent upon the results of Lakeland's RFP. 
The Westinahou.se SOlO combustion twbine will be installed In two plwcs. The 

f&m p1wc: of the projcc:t is the coos<Uaion and swt-up of the combustion uubine for the 

f&m !our months of opc:mtion Sllrting in Jllllll4l)' of 1999. Due 10 the unl.que mainiC!WlCC 

asrcenl'!llt structured with Westinahoux IIDil the fad that thiJ is the first SO I G machine 
in the United Statet, Westingboulc will be pcrfonn o.xtcnJive monitoring and lllllllysb of 
tho mecbino durioa tbc initial four months of opcnltioo. After thiJ initial start-up period, 
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tile machine will be declared eo.llllliCI'cial. 
M with most c:apecity edditloDJ, there is usually a period of time when the host 

utility bas excess capacity available. Lakeland bas been aod will c:cntinue to explore all 

options to se!IIDY excess c:apecity available duo 10 the addition of Ibis uniL Lakeland has 
several interested parties looldna for Cl.))acity but at the time of Ibis filing. no contracts 
have been signed. 

Buod on the delays in negotlatlna all the C01J1l'llerQJal 1mn1 associated with the 

DOE PCFB unit aod the rMW'I'" Y lead time for pcnnittl.na and construction. the earliest 
expcc:tcd in servl.ce date will be May of 2003. 

Table 6-20 
Base Case Plan 

Yar P1u 
1998 -~ tlost Mcintosh Unit 3 Capacity 
1999 Build Mcintosh Unit 5, Westinghouse SOIG Simple Cycle (Jan) 

Retire Larsen Units 7 cl CTI (Jtme) 
lOOO 
1001 
lOOl 
1003 Build Mcintosh Unit 4, DOE PCFB (May) 
100. 
1005 
1006 
1007 

U .2 Sen•ltMty Ane~t• 
Several sensitivities WI:1'C performed 10 ensure the supply pl!n resulted in a robust 

plan for lbc City of Lakeland. The sensitivities consisted of hi&b and low dcmaodlcnergy 
fom:asu, blah and low fuel price forecast~, const:alll differential between oil/pt and 
coal, and power purchase oppohunities. The resuiUJ of whicb indicate lhat !he 

alttmatives sclcctcd in lbc base case MpreSC~~t lbc least cost energy soun:cs for many 
scerwios. 

Black 6 Veatdl 
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6.5 Tranamlaalon 

U Forecat of FKIIIUie ~ulrementa 

The &enc:ratlna W\lts evaliiAIDd can aenerally be installed at the Mcintosh she ~ilh 

!he exeeptioo of tbe repowerlna altemltlvcall Linen. Evaluation of pwdwc: power 

alternatives resultina from Lalcelmd'a RFP will require evaluation of transmission unport 

capability bucd on tbe llll\llC of tbe iDdividual offer. 

Lakeland will coolinue 10 make uwnsmissioo I)'ACm ~es as necessary 10 

support load powth onlbe aystc:m. Currmt plms include the addition or an additional 

230/69 kV au10ll1lllfonner at Mcintosh Plan in January 1999 and tJx 9.S mile Ea10n 

Park 10 Crews Lake 230 kV line in JUDO 2000. Lakeland alan plana to rec:onductor 

several69 kV llDcs, In the teo year piiDilina bolizon 10 meet local load growth needs. 

6.8 Strategic Concema 
I J!keland c:omin\ICIIO monitor and evaluate stmeQic Items. Lakeland has broken 

stra1Cjic ilmll lolO ~ dlffemtt Cllejories for analysis. Eeeh or tJx following 

c:ateaories is dllcuucd below: 
• Clean Air Act Compliance. 

• Envirocmlental Rcgulll.iooa. 

• Risk Manqemeol. 

• Future Fbm Power Pu-cbucs Under Neaotiatioos. 

• Ability 10 Dispalcb Nao-Utillty Oenenlors, 

U. 1 CINn Air Aat CompllanH 
Lakelaod has developed a lll'akQic plan to lower emissio111 by replacing unita 

which bum hlah aulfur oil with JCDtft1ina unill with lower emi.ssio111. The cold 

shutdown or Laneo Unit No. 6 in 1997 will reduce tJx emissions or I .akeland's tySiaD. 

Cwren!ly I .aJceland Ia punuina a PCFB unit and a hiahly dliclent combined cycle unit as 

outlined in Table 6-20. 'Tbex unila provide Wac amo\IIIQ or generation while emittina 
small amounts of emi..W., comJ:Ccd 10 ama1Jer less efficic:ot units. 

5.6.2 Envlron,.ntal R.,ul•tlona 
I akeland bua C\ll'l'ell1 and flltutc planoloa dcciaioos on !he environmcrnal rqu. 

Bladl& VMtdl 
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lAtions that ue cwrenlly in place with consideration given to possible fulun: regulations. 

Lalce!end maintaios a clote worJdna relAtionship with mvironmenlll rcgulat.ors to keep 

abreast of future rcauJations that will Impact Lakeland. Lakeland Dddrcsscs ma~y is~ 

"ith the public over the opc:ratlon and future of Lakeland's genezation. The an:as 

addressed 10 far include EMF llt\ldies and lhclr e.ITOCI, gr«nhoiiiC aues, emissions, and 
air toxins. The pubUc: b.u a large Impact on the siting of new generation end Its location. 

U.3 Rhk M•IVI11M'fMt 
The ability to n:duce or hedac: the risk of lqc: swings in fuel pricetJ is lllways a 

c:on<:em of lakcl•nd Lakeland has hedged this risk by using generatOrs that bum a wide 

rsogc of fuels. The lbllity to diJpa1ch coal or natural gasloU units allows Lakeland to 

meet demand at the Jowett cost to c:onsw:ncrs. The City or Lakeland believes by 

constructing the PCFB unit. theft is a large diversification of the fue!J that can be burned 
for the syatem. ThlJ will provide opportunities 10 burn low cost fuel that other unlu in 

the region will not be able to pursue. 
Another method applied by Lakeland to n:duee the fuel price risk is the member· 

ship in FMPP. The pool has a broad 1'1111iC of gencratlna units which can take Ddvanlage 
of the lowest cost fuels. 

8.6.4 Futu~e Firm Power Purr:llua UndtH N~tl•tlom 
Lakeland has negotiAted a finn lona tam power conlnlc:t with ENRON. Lakeland 

also sccurcd various short tcnn power conlnlets to meet near tcnn needs. Lakeland 

issued an RFP for Jona·tcnn purchase power in 1997 that has been IUed to evaluate self· 

build alternatives. 

6.7 Procurement Procna 
l •kel•nd had iaued an RPP for purchase power to er1SUR! that the senmuioa 

alternatives 111present the least cost altemalives available. In Lakeland's negotiations with 

Foster Wheeler aod Westioabousc ff r the PCPB Unit, Lakeland is lltctnpting 1o establish 
approprillc gUIII'IDtecs for cost and performaoc:c for the project. In the event thai any of 
these negotiation~ 81\'1 UIIS11CC'ffSf'ul. Laktland will revise iiS expansion plans. The 
contract esublbbcd with Wcstin&boUJC for the SOlO combustion nubine provides for 11 

Blaetl & V.mh 1-ti 
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significant price reduction (or cbc first unlt and a W. year maintenance agreement. The 

eontrazt Is an EPC fixed price contract with Westinghouse. 
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City of LaQiand 

18$1 Ten Y111 Site Plln Environmental llld l.an.1 Uile Information 

7.0 Environmental and Land Uae Information 

'l'be reference supply plan outllncd in Seaion 6.1 0 represents the least-cost option 
for 1he City of Lakeland and provides the best overall oppo.rtunity for generation with the 
alternatives considered. All of the supply plllllS were analyzed on several levels besides 
cost basis to detcnnioe 1he overall impacu. 10 1hc system. The environmental and land 

use impacu were studied closely 10 delennine resounx: additions effect on the system ond 
the results are outllncd below, 

7.1 Land and Environmental Features 
Emissions will be mlnitn1zcd tluouah 1he use of the pressuriud cireula1lng 

fluidized bed clean coal technology ond big:hly efficient combined cycle generation. The 

use of trealed sewage cffiuent will conserve valuable water resources and lhe return of 
wastewater to the city wastewater treaanent facilities eliminates wastewater discharges, 
Existing fuel baodling and storaae facilities wm be used, eli.mi.nating additional 

environmental impactS from these faciliti.es. The location of the proposed site and the 
existing land use with adja=u areas is shown on Figure 7 ·I. The site fot 1he 
Westinghouse SOl 0 will be loc.ted ll the Melntosh site. The DOE PCFB site will also 
be at the M.elntosh Plant. 

7.2 Air and Nolae Emlu lons 
The .elected alternative Estim!!led cmissio.ns are as follows: 

West!ubogH S lG Shpp!e Cycle 

s~-lppm 

NOx-25ppm 

CO - lOppm 
Particullle - 7.8 lblhr. 

Lakeland is CUI'l'Ciltly in discNssioos with Florida DEP to determioc mutually 
II(;()C]llablc cmlalons Ieveli for the SO I 0 madliJic If eonver1ed to combined cycle 
operation, at a IIIIer date. 

Bladl & VMtctl 
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DOE PCFB Clnp Cot! Pnt!ut 

~ lbiMBtu- 0.25 
ND,c, lbiMBtu -0.17 (mcluda ammonia injection). 
CO - i.mmusurable at fullloed 

Particulate, lbiMBtu-0.02. 

7.3 Statue of Site Certification 
Lakeland antlc:lpatcl filina 1 ~ep~~~tc application for site c:eniflcatlon of the 

WestinaboUJe SOlO Unit lf 1 decision IJ llllde to convert that unit to combined c:yde 
opcnllion. The project as currently envisioned would initially opcrw as a simple c:ydc 
comblution turbine and could be CIOI1ver1l:d to become 1 combined cycle unit with the 
addition of a Hcat Recovery Steam Oenetalor (HRSG) and steam turbine in the year 
200 I. Lakeland Ia in the p~ of obtai nina the almplc cycle air penn its. 

The DOS PCPB bas not entered sltina certification at this jW~CtUte. 
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DOE PCFB OCIP Coal Prolrct 

so2. lbiMBtu - o.25 
NC>,c,lbiMBtu -0.17 (tncludes ammonia injection). 
CO - Immeasurable 11 fllllload 

Paruc:ulatc, lbiMBtu-0.02. 

7.3 Statu• of Stte CerUflcatJon 
Lakeland anticipates filing a aeparatc application for lite c:cnlficatlon of the 

Westlngbousc SOlO Unit lf 1 decltlon Ia made to convert that unit to combined cycle 

operation. The projeet as CWTCDtly envisioned would initially operate as a simple cycle 

combustion turbine and could be converted to become a combined cycle unit with the 

addition of a Heat Reco~ St=m Uenentor (HRSO) and steam turbine in the year 
200 I. Lakeland is in the process of obtaining the simple cycle air pennits. 

The DOE PCFB has not enleted siting certification at thiJ jWlC!Ure. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
( 
I 
I 

' ! 
~ • 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
I 
I 
I 
I 
I 

8.0 AMiyala Rnult. and Conclualona 

8.1 Conclualona 
Applyina the Forcc:ast of Blcculcal Power Demand and EneTi)' Consumpclon. 

ConJerV~tlon and Dcmand-Slde Manqem.ent. Fo~a Method~ and Procedures, 

Forecast of F acllltles Requiremenll, and the fnvitonmcntal and Land U IC 

Considetatlons; the City of l..aUJand hiS dctc:rmincd the rcfereocc plllll for the Ten· Ycv 

Site Plan. The Rd'ereocc Plan IJ derived from the base case plllll identified in the 

CC<lDOfl1k evahwriorL 

The rcfc:rmce plan \111 developed bucd Oft the oecd for power u indicaled in 

Table 8-1. The refereocc pill!. oat1iDcd In Table 8-2, tdccu units bucd on the ec:onomic 

evaluation cooductcd in Secdon 6. The plan consists of the insta1J&tion or a 

WC1tinaboUJC SOlO In simple cycle operaton with the possible conversion to combined 

cycle opetatlo.n. All projccu will consider thc ale of Clplciry and eneJBY sales in excess 

of Lakeland's need. 



-------------------
at, of~ 
1• Ten y.., Slit Plln 

Table 1-1 
Additional . ty Requirements 

Yec Peat Demand Ocneralina Reserve Marain Eltistiua Excesst(Deficlt) : 

(WIDI£r) CapKity with (IS%) Purcbate 
Reference Plan 

8ae lf1&h Low Base: Hi.gb Low 8ae Hi&b Low i 

1991 515 S7S S7S 649 86 16 86 so 68 61 61 i 

1999 593 61J7 571 194 89 91 17 20 232 216 249 ' 

2000 612 642 Sl2 139 92 96 17 20 ISS 121 190 
2001 631 671 Sl6 139 9S 102 II 20 133 79 115 
2002 650 71S Sl9 139 91 107 II 0 92 17 162 
2003 661 753 S91 139 100 112 19 0 71 (27) 159 
2004 617 793 593 1,022 103 119 19 0 232 110 340 
200S 706 IJS 594 1,022 106 125 19 0 210 62 339 
2006 72S 171 596 1,024 109 132 19 0 190 14 )39 

2007 744 923 596 1,024 112 138 119 0 168 (37) 339 
~-~ --·- ----- --

BIKJI & Velldt ~ 
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C~ of ' ••tllnd 

1* TenY-... P*I 

Tablc8·2 
Refereoce Plan 

Y•r b Plu 
1998 Repin lott Mcintosh Unit 3 capec:hy 
1999 Build Mclntosb UnitS, Westina)lowc SOlO Simple Cycle (J110) 

~ Lcxo Uni11 1 ~en (June) 
2000 
1001 
lOOl 
2003 Build Mclntosh Unit 4, DOE PCFB (May) 
1004 
2005 
2006 
2007 

8.2 Recommended Reference Plen 
The City of Lakeland recommenda lhe ~fcmx:e plan identified in Table: 8-2 for 

tbc 1998 Ten-Year Site Plm. The plan baa been JIUdied under numerous sensitivities and 

rc:p~exniS tbc lc:ast<ost plan cnnaicrcnt with llrllegic: objectives. The plan wiU continue 

10 be studied while implemcnlltlon is Jli'081CUina. 
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9.0 Ten Year Site Plan Scheduloa 

The followlna aeetion prcsaJIS the IChedulcs req~ by the Ten YQI Site Plan 

rules for the Florida Public Service Commission. The City of Lakeland has at!empted to 

provide complete informalioo for the FPSC whenever possible. 

1-1 



I 
I 
I 
I j 
I e 

l I ~~~~ :1! 1! : : 1!1!1!1! 

~ ~ 1-!cu : ~c ~~eel!:! 

: ~~ l!''~ .:!~i 
o.,n i I;J;J;i~US --P"l· · · 

I ~{ l::~o "\Oi3 
~-~": · ~-

00 

1::1;1;~!!6 ~ s: 

I 
I 
I 
I 
I 
I 
I 
I 
I I 

• I J! 
I 'a ~ 

8' 1 
I 

JJi !~~!!U ~!!~U c 
'D 

II :::: c :g ';:! 

dUn I JUU ., := 
1il ~ 

- ~ 00 II HJ uuns ~n~u 
j if ~U IU IHI!!!i 

~ ~ j 
~ lUiii!i U!Uiii 1 ~ ! l;l;l;ttti:J iwwl;tt;t; ' l 

f 
~ I If 

f 
~ l ~ 

~~ .. 
J t ; IWU-- .. :.. .1 _,..,.. ~ .... - I J 

~ ~ s 1 I 
~ I ! J ! J ~ J I I ~ I 

J .. 
I 

I 



------------------CIIy of lADiand 
11111 Till y.., 811e !'tan TYSP ScheduiM 

Schedule 2.0 
Forecast of Total Accounts and Sales For Lakeland 

Rural & Residential Commerclal 

A~fof AvengoMof 
FlalYrs Population OWb Qas!CIIICI'S kWb/Cust GWb Customers kWbiCust 

1911 172,162 142 67,712 1'2,43S 462 1.432 S4,791 

1919 178,282 913 10.696 12,914 491 8,&S3 S6.2S2 
1990 114.197 941 n,410 12,901 525 ~. i 64 S7,219 
1991 111,609 961 76,nl 12,602 $22 9,511 54,149 
199'2 194,456 911 77,163 12,676 S26 9,664 54,429 
1993 200,416 1,026 79,731 12,167 S42 9,761 55,417 
1994 203,191 1,010 11,542 13,245 S74 9,961 S7.S90 
199S 201.516 1,169 &2,616 14.150 S94 9.999 S9,406 
1996 211.047 1,201 14,019 14,282 Sl9 9,129 60,541 
1997 213.569 1.173 :14,149 13,94(1 609 9,116 62,042 
Fcncasl 

1991 217,949 1,233 16,222 14,300 627 9,931 63,136 
1999 222,329 1,273 l1,6S6 14,523 644 10,027 64,227 
:>1100 226,70& 1.309 19,091 14,693 6S9 10,122 6S,I06 
2001 230,494 1.3-46 90.408 14,&83 674 10,211 65.962 
2002 234.210 1,313 91,727 IS.077 690 10.3 14 66,199 
2003 231,066 1,420 93.047 I S.261 706 10.411 67.&13 
2004 241,1S2 1,457 94,369 IS.439 nt IO,SO& 68,614 
200S 2AS,638 1,494 95,693 15,612 736 10,601 69.388 
2006 249.29& 1.532 96,997 15,794 751 10,704 70.161 
2007 252,95& 1.571 llS.J02 15,9&1 766 10,802 70,913 

~ ~-

BIKt & Veatdl t-3 



------------------CIIyofl ... I ld 

1 .. T .. v .. Sb Plan TYSP Sdledlltle 

Sdlcdulc 2.0 (Continued) 

FORCaSt of Total Aceoun1s IDd Sales For Lakeland 
Street& OiherSales Total Sales Utility 
Hipway to Public: toUllimak Use& 

Industrial Up ling Au1horities Cor.suuw:u Resale Los1es NEL 
Avenge. 

Filcal GWh or kWh!Cust GWh GWb GWb GWh OWh GWb 
Yet~Z Cusscmcrs 

1911 310 39 7,941,711 II S6 1,681 0 16S 1.146 

1919 331 41 1,073,171 II S9 1,112 0 148 1,960 

1990 346 .. 7,163,6)6 a 6l 1,119 0 101 1.997 

1991 344 4S 7,644,444 II 61 1.905 0 131 2.043 

1992 3S6 47 7,S74,461 ll 6S 1,947 0 14) 2.090 
1993 311 Sl 7,470..511 ll 61 2.030 0 ISS 2.115 

1994 400 Sl 7,143,131 14 69 2.1l7 0 146 Ull 
1995 427 51 1,372.S49 IS 74 2,219 0 146 2.425 

1996 519 59 9,913,051 IS 71 2.4n 0 102 2.574 

1997 459 61 7,524,.590 16 71 2.335 0 liS 2.450 ' 

FORICIIII 
1991 479 63 7.60l, I7S 16 13 2,431 0 ItO 2.571 

1999 491 65 7,661..531 17 15 2,517 0 lll 2,655 

2000 514 67 7,671,642 II 19 2,SI9 0 143 2.732 

2001 530 61 7,794.111 II 93 2.661 0 146 2,107 

2002 S46 70 7,100,000 19 9S 2.733 0 149 2.112 
2003 S62 n 7,105.SS6 19 91 l.IOS 0 IS2 2.957 
2004 571 73 7,917,101 20 101 2.177 0 ISS 3,032 

2005 S9S 75 7,9l)J3l 21 103 2.949 0 l;cl 3.101 
2006 611 76 1,039,474 21 101 ),02) 0 161 3,114 

2007 627 71 1.031,462 22 110 3,096 0 164 3.260 

Bleelt & Vt111Ct! ... 



-------------------City of ~land 

1111 Tm Year Slta Plan TYSPScMdulft 

Schedule 3 .I ! 

History and Forecast of Summer Peak Demand 
Base Case 

• (I) (l) (1) (4) (5) (6) (7) {I) 

v- Tocal Wholesale Retail tnt.envpeiblc Load Con-vatlon Net rrrm 
M~ Demand 

1918 380 0 380 0 0 Included in 380 
(4) 

1919 .as 0 408 0 0 .as 
1990 «18 0 .coe 0 0 408 
1991 42.4 0 424 0 0 -424 
1992 434 0 434 0 0 434 
1993 m 0 .en 0 0 4n 
1994 .s5 0 455 0 0 45S 
199S 481 0 481 0 0 481 
1996 490 0 490 a 0 490 
1997 50& 0 509 0 0 509 
Forocat 
199& 523 0 S02 s 21 Included in S02 

(4) 
1999 537 0 SIS s 22 SIS 
2000 561 0 S29 s 22 S29 
2001 563 0 S<IO 5 23 540 
2002 578 0 552 5 23 SS2 
2003 589 0 S6S s 24 S6S 
2004 601 0 516 5 25 S76 
2005 614 0 519 5 25 S89 
2006 626 0 600 6 28 600 
2007 1m 0 ---- 613 6 28 613 
---- ----- -

Blldll VMidl ..a 
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TYSP Sdledu ... 

Scbcdwe3.2 
History and Fom:as~ ofW~ Peak Demand 

Base Case 
(I) (2) (3) (4) (S) (6) (7) (I) 

v. TObl WboleAic Retail I nlanlptible t.o.d Couemltion Net Finn 
Mlnlplent DcrnMd 

19U ·~ 0 4~ 0 0 JKiudedln 4.28 
(4) 

1989 SlO 0 SJO 0 22 SOl 
1990 3'5 0 )65 0 0 365 
1991 446 0 446 0 6 440 
1992 464 0 464 c. 20 444 
1993 480 0 480 0 23 4S7 
1994 415 0 us 0 0 •ti 
J99S 608 0 608 0 70 SJI 
1996 655 0 6SS 0 4S 610 
1997 SS2 0 SS2 0 0 SS2 
Fcnclll 
1991 626 0 510 s Sl lnehJded In 510 

(4) 
1999 64S 0 Sll s 52 su 
2000 665 0 607 s Sl 607 
2001 68S 0 626 s S4 626 
2002 70S 0 64S s ss 64S 
2003 ns 0 663 s S1 663 
2004 74S 0 6ll s sa 6ll 
200S 165 0 701 s 59 701 
2006 71S 0 720 s 60 n o 
2007 lOS 0 739 s 61 739 

BIWI&VM!ch ... 



------------------~ofl.abllnd 

1tta Ten v-Slla Plan TYSP Schedutn 

Sclledulc 3.3 
History and Forecast of Net F.oergy for Load - GWH 

Base Case 
(1) (2) '1) (S) (6} (7) (I) {9) 

Ycer Tolal CooJc:rvatlon Recall Wbolcsale Utility Usc Nee Energy ror Lo.i r.:tor % 
&Losses Loed 

1911 2.011 0 2,011 0 16S 1,146 49.2 
1919 2,101 0 2,101 0 14£ 1,960 44.1 
1990 2.105 0 2.105 0 lOS 1,997 62.S 
1991 .l,lll 0 2,111 0 138 2.043 Sl.l 
1992 2,233 0 2,2.33 0 143 2.090 53.1 
1993 2,.).40 0 2.340 0 ISS 2,1SS S4.S 
1994 2,429 0 2,429 0 146 2,213 53.1 
1119S 2.S71 0 2,S71 0 146 2.<ll.S SLS 
1996 2,676 0 2;676 0 102 2,574 45.6 
1997 2.S66 I 2,565 0 115 2.450 50.1 
Forccu~ 
1991 2,719 I 2.7 11 0 140 2.S7S 51.6 
1999 2.794 I 2.793 0 131 2,655 51.6 
2000 2.176 I 2.175 0 14) 2.732 51.4 
2001 2.9S4 I 2.953 0 146 2,107 51.1 
2002 3.032 I 3,031 0 149 2.112 51.0 
2003 3,111 2 3,109 0 152 2.957 50.9 
2004 3,119 2 3,187 0 I 55 3,032 su 
2005 3.269 2 3,267 0 IS9 3,101 50.1 
2006 3.347 2 3.34S 0 161 3,114 50.5 
2007 3,426 2 3,424 0 I~ 3.260 S0.4 

Bleck a Vutdl t-7 



-------------------CICy of l..abUnd 
11M Ten y.., 8b Plln 

(1) (2) 

Scbedule4 

Pn:vio\15 Year Actual and Two Year Forecast of Peak Demand 
And Net EoertiY For Load By Monlh 

Base Case 

(3) (4) (S) 

TYSPSchedu._ 

(6) (7) 

Aetua11997 Forec:ast t 998 Forecast 1999 
Peak NetEnagy Peak Nc:tEocqy Peak 

Demand For load Demand For toed Demand 
Month (MW) (OWH) (MW) (GWH) (MW) 

~: 
SS2 194 S7S 21~ 

379 167 S37 188 
39\l 19(1 461 192 

~ 389 17S 4o.! 184 
May 464 214 4S9 217 
lJUDC 47S 22~ 493 236 
uly ~ 241 495 241 

!Auaust S09 2SI S02 2S2 
~ 23~ 493 236 
421 203 42S 209 

!November 3S9 182 435 188 
405 204 S27 210 

fTotal I 2,477 2,5'78 

l'!ote: 1997 Peak Dema:Jd and Net Encray For Load are projected bqiDning in July aDd March 
respectively. 

Baldi & VM!dl 

S93 
SS4 
476 
416 
471 
506 
S12 
SIS 
506 
436 
451 
546 

Net Energy 
For10.S 

coWH>--zu 
194 
198 
19( 
224 
243 
2SS 
2S9 
243 
21S 
194 
216 

2,6S5 

.... 



-------------------Clly of l.akNncl 
1191 Ten Y-Sb Plan TYSP Sdledulea 

Scbcdulc S 
Fuel Requirements 

I) (l) (J) (4) (S) (6) (1) (I ) (9) (10) (II) ( ll) (lJ} (14) (1$) 
l'lltl Typo UDlls 1997- 1991 1999 lOOO 2001 2002 2003 2004 2005 2006 'lW7 

AcNal 

~) Natar IOOOMBm 0 0 0 0 0 0 0 0 0 0 0 

r> r- IOOOTOD 426 495 4SO 451 465 '"' 673 767 776 716 796 

~ laldual ~- IOOO"BBt. 144 0 0 0 0 0 0 0 0 0 0 
s..- 100088l. 144 0 0 0 0 0 0 0 0 0 0 

~~ ~ IOOOBBL 0 0 0 0 0 0 0 0 0 0 0 

~ 
IOOOBBL 0 0 II 0 0 0 0 0 0 0 0 

~. IOOOBBL 0 0 0 0 0 0 0 0 0 0 0 

~ DilllDu troca~ IOOOBBL 6 4 3 J 6 7 l 2 l l l 
Steam IOOOBBL 0 0 0 0 0 0 0 0 0 0 0 

KIO) a: IOOOBBL .s 0 0 0 0 0 0 0 0 0 0 
~II) lcr IOOOBBL 0 0 0 0 0 0 0 0 0 0 0 
~12) Dlacl IOOOBBL I 4 J ) 6 1 2 l 2 2 2 

~~l) N-.JGas TOial IOOOMCF 
~14} SIE8I IOOOMCF 1.212 3,999 760 107 1162 969 .SS9 175 219 217 319 

l$) 
~ IOOOMCF 2,134 6,152 6,163 6,499 6,796 6,911 J,m UT1 ),(127 3,113 3,441 

16) IOOOMCF .SJ lSI 5,949 6,090 6,236 6,641 4,367 3,779 4,049 4,279 4,413 ' 
11) Dic:totl IOOOMCF 0 0 0 0 0 0 0 0 0 0 0 

II) ~Ccb.tllDf TOCII 1000 T011 Sl Sl 53 54 ss ss 4S 4) 44 45 46 
19) Slam 1000 T011 Sl Sl .SJ 54 s.s S5 ~5 4) 44 45 46 

~) a: 1000 T011 0 0 0 0 0 0 0 0 0 0 0 
I) cr IOOOTon 0 0 0 0 0 0 0 0 0 0 0 

(ll) l);ael 1000 TGD 0 0 0 0 0 0 0 0 0 0 0 

(23) Odltr IOOOM81u 0 0 0 0 0 0 0 0 0 0 0 

BlKt & Vllltdl ... 



---- -- -------------City of lakeland 
11t8 T4H1 Y•r Site Plan TYSP Schedulee 

ScbeduJe 6.1 
Eoergy Sources 

I) (2) (l) (4) ($) (6) m (1) (9) (10) (II) (ll) \ll) (14) (1$) 
l'llel [')lie UeiD 1997. 1991 1999 2DOO lOCII 2002 20CI3 21104 ., 2006 2007 

~ 

I) Fa ......, ~ hillp ~WH U4 I I I I 0 0 0 0 0 0 

~) ~ ~ 0 0 0 0 0 0 0 0 0 0 0 

p> jcoel ioWH I.G$0 U&2 1,161 1,111 1,200 1.201 1.114 2.111 2,214 U4J 2,272 

~ ~cxal rw:: 61 0 0 0 0 0 0 0 0 0 0 
$) s- 61 0 0 0 0 0 0 0 0 0 0 

~ 
cc ioWH 0 0 0 0 0 0 0 0 0 0 0 

~ .... ioWH 0 0 0 0 0 0 0 0 0 0 0 

~ ioWH 0 0 0 0 0 0 0 0 0 0 0 

~) 
. IT• IOWH 6 0 0 0 0 0 0 0 0 0 0 

s- ioWH 0 0 0 0 0 0 0 0 0 0 0 
II) cc 10wu $ 0 0 0 0 0 0 0 0 0 0 
12) cr iOWH 0 0 0 0 0 0 0 0 0 0 0 
13) l>iatl iOWH I 0 0 0 0 0 0 0 0 0 0 

14) !N~~~n~o.. Total iOWH 610 1.069 1,296 1.)41 1.399 1,470 90'2 612 721 771 114 
1$) Slam OWH 311 :144 67 71 76 16 49 14 II 2J 27 
16) ~ ~= 

2.&9 706 627 66) 695 716 396 217 302 317 343 
17) 3 19 602 614 621 661 4$7 ltl 401 431 444 
II) Olacl OWH 0 0 0 0 0 0 0 0 0 0 0 

19) ~C«e Tcxal OWH 139 162 147 149 152 ISl 122 117 120 12J 127 
(20) s-n OWH 1)9 162 147 149 152 ISl 122 117 120 12J 127 ! 

I 

(21) OCbcr Total OWH S5 64 so S3 56 S4 49 4S 46 47 47 

k2:n INa~ F« 1.-1 OWH 2.410 2.$71 2.6SS 2.732 2.107 Ull 2.957 ),Ol2 J,IOI 3.114 3.260 , 

Bildr&Veacll t-10 



------------------City ot Labland 
1• Ten Year Slla Plan TYSP act.dulle 

Scbc:dulc 6.2 
EncrsY Sources by 

I) Q) Q) (4) (S) (6) (7) (I) (9) (10) (II) (12) (13) (14) ( ISl 
Flad [Type lhlb 1991· 1991 1999 2000 lOOI 200'2 2003 200C 2005 2006 locr7 

~ 
I) Allllllll Flrm GWH 21.1 0 0 0 0 0 0 0 0 0 0 

~ 
jGWH'K 0 0 0 0 0 0 0 0 0 0 0 

jco.J loWH'K 42.9 49.7 • 3.7 43.2 42.1 ..... 63.7 71.2 71.2 70.4 69.7 i 

I 

k"> trGCal loWH'K 2.$ 0 0 0 0 0 0 0 0 0 0 
kS> ~ loWH'K 2.$ " 0 0 0 0 0 0 0 0 0 

6) jc:;WH'K 0 0 0 0 0 0 0 0 0 0 0 

~ ~ jGWH'K 0 0 0 0 0 0 0 0 0 0 0 
jGWH'K 0 0 0 0 0 0 0 0 0 0 0 

~) Oltrinooa 1-rGCal iawH" 0,1 0 0 0 0 0 0 0 0 0 0 

~ fGWH'K 0 0 0 0 0 0 0 0 0 0 0 
II) fGWli'K 0.2 0 0 0 0 0 0 0 0 0 0 
12) ~ fGWH'K 0 0 0 0 0 0 0 0 0 0 0 
I)) fGWH'K 0 0 0 0 0 0 0 0 0 0 0 

(1 4) jNIIUralo .... trGCal OWH'K 24.9 41.5 4U 49.3 49.1 SI.O 30.$ 22.5 23.4 2U :u.o 
IS) s- jGWJ." 13.0 IJ.l 2.$ 2..6 2.7 3.0 1.7 0.5 0.6 0.7 o.a 
16) ~ jGWii'K 11.1 27.4 2J.6 24.3 lU 24.1 13.4 9.5 9.7 10.0 10.5 
17) loWH'K 0.1 0.7 22.7 22.5 22.4 23.2 15.5 12..6 U. l 13.5 1).6 
II) Oio:orl fGWH'K 0 0 0 0 0 0 0 0 0 0 0 

(19) PdC'*c TGCal loWH'- 5.7 6.3 5.$ s: 5,4 S.l 4 I } .9 3.9 19 3.9 
lao> is-a fGWH'K 57 6.3 s.s 5.$ 5.4 S.l 4 I 3.J 3.9 3.9 3.9 

r~> ~ trGCal jGWH~ u 2.$ 1.9 1.9 2.0 1.9 17 u 
I..SII..S 

1.4 

kll> INd ~For toed i<;WH~ 100 100 100 100 100 100 100 100 100 100 100 

8llldt & Vutdl S.11 
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Qly ollabland t• Ten Year Sb Pten TYSI> SchedW. 

Sdlcdule 7.1 
Foreeast ofCapeclty,l)emaod,IDd Sdlcdulcd Main1eDIDCe at time of Summa Peak 

(I) (2) (3) (4) (S) (6) (7) (I) (9) (10) (II) (12) 
Yc. Tolal Finn Firm QF Tolal Sysaem Reserve MarJ!n Sc twduled RCICI'\~ Pt*'*'' cr 

ln:slallcd c.p.c:ity Capecity c.p.dty Finn Before M• • ••c Marain of Peak 
Capecity lmpM Export Avaibble Peak Mainb 'Ill' w:;e Bef~ 

DeiDGid MainteDaDce 

MW MW MW MW MW MW MW % MW MW % 

1998 604 so 0 0 684 497 117 33 0 117 31 
1999 146 40 0 0 186 510 376 74 0 376 74 
2000 791 20 0 0 II I 524 281 55 0 237 55 

2001 791 20 0 0 311 535 276 52 0 276 52 
2002 791 0 0 0 791 543 243 44 0 243 44 

2003 1074 0 0 0 1074 560 514 92 0 514 92 
2004 1074 0 0 0 1074 571 S03 88 0 503 83 

2005 1076 0 0 0 1076 584 492 84 0 492 34 

2006 1076 0 0 0 1076 594 432 81 0 432 81 
2007 1076 0 0 0 1076 607 469 77 0 469 n 

----

Blldl & v.tdl ~t2 



------------------\ City of l.aUtand 

1• Ten Year Site Plan TYSP Schedllles 

Schedule 7.2 
Fo.c:casl of Capacity, Da•wxl, and Scheduled Maintenance at time of Winter Peale 

( I) (2) (3) (4) (S) (6) (7) (8) (9) (10) (II ) (12) 
Year rota! Firm Firm QF Total System Reserve Margin Sc:hcduled Reserve Percentage 

Installed Capacity Capacity Ca.pecity f'"IIID Bcfo~ Maintenance Margin of Peale 
Capacity Import Export Available Peak Maintenanc:e Bef~ 

Demand Maintenance I 
MW MW MW MW MW MW MW % MW MW % 

1998 649 80 0 0 729 S70 IS9 28 0 159 28 
1999 894 40 0 0 934 588 346 59 0 346 59 
2000 839 20 0 0 859 607 252 42 0 252 42 
2001 839 20 0 0 859 626 233 37 0 233 37 
2002 839 0 0 0 839 645 194 30 0 194 30 
2003 839 0 0 0 839 663 176 27 0 176 27 
2004 1,122 0 0 0 1122 682 440 65 0 440 65 

i 

2005 1.122 0 0 0 1122 701 421 60 0 421 60 
2006 1,122 0 0 0 1122 720 402 56 0 402 56 
2007 1,122 0 0 0 1122 739 383 52 0 383 52 

. -

Bilek & VHtth 9-13 



-------------------car oll.abiMcl 
1- T.nY-Aitl'tM 

(I) (2) (3) 

1"1111"- \IUM. L.,....k-

~ 1 Pd:Coaacy 

1 Poa:c-y 

Pl· ~10 Po~tc-,. 

~ 
.... -, 

TYSP Scheclu ... 

Sc:bedule 1.0 
Pllnnal and Prospectiw Oaxnting FKillty Addilioos and Cbulges 

(4) (S) I (6) {1) I (8) (9) (10) (II) (12) (13) (14) (IS) 
Ullil fold flld c-.Stlrt Elqleclecl !GeoMu Nd~ $alllls 

1)pe ID-Strvlce ~ 
IPrl AL Prl All. MdYr MoNr MofYr tW Sam WIG 

MW MW 
ST F06 N(l 1X Pl. 06199 II~ 1C 14 "'-" 

ST !NO F06 Pl. rrx 06199 so.ooc ·U.S 41 ..5 ........s 

CT [NO F06 Pl. Inc &91 • 06199 ;vc""" 232 24S ~ 

P-1 PC lUI; Inc ~) IIS.,OOC an II$ ""--! 

• This l&lit is expcctcd to be av.ilable to acrve lold in January 1999 for lhe winter peU. but will not be declared commertial uneil 

JUDt due 10 mauufacturc:r requested ICstina period. 

Bl8di&V..ech .. , .. 
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City of I lhflnd 
1 ... TtnY_, ... ,_, 

Schedule 9.1 
Status Report IDd Spedficatlont of Proposed Generltina Fadlitiea 

(I) I'IIDI Name eod Unit Nambcr: Wntinaboosc 5010, Mclnll'm Uall5 

(2) ~!«>" 
C'> SummtrMW 2.45 
(4) WlnurMW l64 

(S) T edvloloiY 1)-pe: Simple Cycle 

(6) ADiidpllecl Caellnlctlo&l Tlmblf: 
(7) Fldd eca-loD Slln-dlcc: 06/1991 
(I c--dallo-Selvlcc cllw. fo6/1999 

(9 I'..J 
(10) Millry NIIUniOu 
(II) Allerul.c F02 

( ll) ~ l'ollullloa Cactlrol SD1illl)': l.ow NOJ: bu:rnm 

( ll) Coolirl& Mtcbod: NIA 

(14) Tocal She Area: 

(IS) ~SIIIl!S: PIIDMd 

(16 Slims: Planacd 

(11] 5111111 wkh Ftdcral Apdlr. Pam ill "' Prosras 

(I I l'rojcclecl Unit l'af-Dill: 
(19) 1"-ed 0ucacc I'IICIOt (POF) ).1) pcn:enl 

(20) FO!Cied Ooap FIICIOr {FOF); I 0.00 pcrcas1 

01 Eqvtvalcot Avalllbll~ F-~ IUJ pa'Ca11 
(22 Aeeuld111 Capacity 11CW ('4): 16.16 perCCAI 
(2J Awn,c Net Opendaa Hell be (ANO~): ~,416 

(2.4) PrQjccled Uall FlDMdal Oc.a: 
(25) BookUic: 25 
(26) Tocal lmlall«i C.. ~Ice y.- s.11W): 216 
(27) Dlrec:l ~COli (SI1cW): 
01) AF\1DC-'-' (1/lcW). 
(l9) Ericjce ($.\.'It'): 

g<:~ Flud OAM <S"'.yr): m 
V.W. OAM {SIMWII): O.IS 

~IS 

J 
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(I) 

(l 
()) 
(4) 

(S) 

(6) 
(7) 
(I) 

(9) 
(10, 
(II 

(12) 

(13) 

(14) 

(I 

(16) 

(17) 

(II) 
(19) 
(20) 
(21) 
(22) 
(2l) 

~~ 
(2S) 
(26) 
(27) 
(21) 
(29) 
(30) 
(31) 

Scbeclulc 9.2 
SIIIUI Report IDd Speoific:atlont of Prosmcd Ocoerltina Facilitiet 

Pbal N~~~~e llld Uoh Number: DOl! l'Cf'B, MdniOIII Un" 4 

Clpldly. 
Samm«MW 114 
Wat~erMW II$ 

Tcc.booJo&y 'T)Ipe: l'reiiUrlad CimiJ.rJna l'lulcfu>od Bed 

Amlclplred ConlcnlcdcG Tllllln&: 
F"tcld c-uetloo SllrWIIa: UndcccrmiDecl 
CcmmcrdaiiA-Scrvlce ctatc: 0512001 

"""' Primaly Co&l 
AlllrMe P«rulewiCoU 

Air PoiNalloo ConlrOI ScnillaY: Corn Limcst.onc, AmiDGaJa. ccnnllc air filtm 

Coollna Mdllocl: Coollaa Towcn w/ acwaae effiuen1 makeup 

:,.oW Sile Ala: 

SliM: Pt..ad 

Saml: Noc--.:1 

Sallal wllb Fedlnl Aalllda: Noti!IIUd 

Prvjeclcd Unit ~ DICa; 

PlAnned Outlp I'ICIOt (POl'): 1.67 peRX'ft1 

FCfCI!d Oul.ll• F-(FOI'): llA pcrceD1 

Equlvatcr. A valllbllily F-(EAP): ~ 1.01 JICft'CIK 
R••hJaa ~ F-<"): 79.03 pcn:oat 

AYnel ... OpndQa ..._ be(ANOm): 9,600 

Projecle4 Uak n-clal 0.: 
llootU!t: 2$ 

Tocal t-Iled Colt (la-Scm:e ~ SlliW): HS. I4 
OirCI Coilllnac:tkiu C. (SIIiW): 
AI'U'DC AmouDI (SIItW): 
FtceiM!cw(SIItW): 

Fixed o.tM (SIItW')'I'): 22.61 
V.table o.tM (JIMWb): 1.73 

8-16 
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City ..,f I •!rein Ill 

1 ... TenY-U.f'tln 

Schedule 10 

StalUS Report aod SpecificatioN of Proposed Direetly Associllled Transr.eission lines 

(I) Point of Origin aod Termination: None Planned 

(2) Number of Lines: !None Planntd 

(3) Rlaht orw.y: None Planntd 

(4) Line Leoadl: None Planned 

(5) Voltaae: None Plwxd 

(6) Antldpet.cd CooJtNc1ioo Tune: None Planned 

(7) Anticipated Capltallnvaunent: None Planncd 

(8) Substations: 'None PlanMJ 

(9) Participation witb Other Utilities: None Planned 

No new transmission lines rcquiRd. Tranmsissioo changes limited to inten:oonecting new 

llllits Into existina subslmon facilities. 

~17 
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I 
Thil YMI' the tor.cMt lndud• two Q:lilional m. claues. The lntemJptible (IS) rate I 
clulllnd the Conb8d (GSX-6) rete dua. The PXT rate dan hu beert removed as • 

rate dan end hu mlgm.d Into the Contnlet rate. I I 

The lntemq)(ible m. c1aa provides the cu&tomer e loWer rate If the customer choose~ I 
to lldlpt their operatJons to lllow for their power to be ln1enupllct during peek uuge 

periods. The c:uetom« muat have e demlnd of 500 ~ Of greeter. The eccounta under I 
the Interruptible rate clall a of thll fol Kat era: 

1. Pepperidge Fatmt 

2. MJcS.Fiotldl Free:ter 

3. Conlinentll PllltiCI 

<4. Juice Bowl 

5. MutuiiV~IIIIIe 

ll'llide City Umlta 

Outllde City Umita 

0\aicll City Umita 

ll'llide City Umltl 

lnllde Clly Limits 

The Contract rate ollll It for CUitomert who choole to algn e 1 Q..yeer eontrld fOf 

aervlce. The customer mutt mMtllle following afterte: demend hiGt- tMn 1Mw and a 

loed f8d(l( of~ 80% or gtlallll. The~ l.l1der the Contr8d rate c1u1 

.. of thll foiK~et w.: 

1. ~Juice 

2. ~ Soutl'lem College 

3. Breed Automotive 

... Slkel 

5. 0\IMnt Brockway 

8. Wltlon CUr*: 

7. Publx lndullrill Cenllr 

8. Publx County L.N Roed 

9. Publlx WltwhouM 

I 0 . Butt.erlcrust BIQiy 

11. Lal(elend Reglonll 

0\aide City tJmitl 

lnllde City Umlts 

lnllde City Umlta 

lnllde City Umlta 

Olalde City Umita 
,,....,. Clly Llmlta 

Olallil City Umlta 

lnide Clly Urnb 

Outalde Clly Umlts 

lneldt Clly Umita 

lneide City IJmlll 
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Aa of 1994, volt8ge reduction wW not be renect.d In the forecaat •• • meWll of dem11~:l 

reduction « COIIMt"ntlon. Voltage reduction can be epproxlmetely 6% of the eleW!c 

cktributlon ayatem loed et time of winter peek. Voltege reduction Ia used under 

emet;enCY litiWionl Ot'ly. 

In en ettempt to better IAdJd the aummer end wlnWr peelca. historical (1989 • 1e87) 

puka -. edjua.d f« 1o1t cap~c:ity due to drcOitt out. lold menegemtnt (SMART), 

end vobgl Ndudlon. Loddng It the ldjuad ayatem peek givet • truer picture of whet 

wu uperielad on the .yam the cily of the peek. 

Temperature Ia • algnil'lc:llnt cfrMr In pnljedlng lytl8m demencl. An evaluetlon wu 

performed to detennlne If the minimum (30') end the maximum (97') tempereturu UHd 

to forec:nt winter end aummer demend eccumtly predict whit we heYe Mtn 

hlltol1caly. The,_.. of the p~y dlltrtbutlon aupporta our dec:lalon to u.. 30' 

for the wtnc.r PMk end gr for the amrner peek. WICh • 85% oonfidinc:e lnlervel, the 

mlnlmum tempendUre tot wlnlier puk lhould be within 28.1' end 32.9'. The aummer 

tiKTipel'8!ute IWlQI et the 85% COI'IIIcWice lriteMII II IM.6' to 97 .II'. 

On Februely 5, 11111e, lr"eeend 81Cperieuced • record w1ntw peek of 593 MW (579 net 

lnteglated + 14 due to dra.llt 01~). WI~ loed menegemen~ during the pule 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

which aooountec1 for IIPPf'Oxlrnetely 44 MW. one Item 1t1at Ia lmportent to nota eboul thla I 
IIICOfd peek .. ltlet the tllmplml.n lhrM .... l=flor to the puk. ntYtC' ruched ebove 

60'. Thll .. ., extl emely unuaUII OCCI.I'NI1CI8 wt1lch -. to ~ww hed ... algni1lulnl 1 
Influence on the wlr1lllr peek. 

Fortetlt Summarv 

Total Enet;y Salee ('Wtl Fxpectlld c.-..1urvltlon-Teble FS-1 end Gtaph FS-1) 

I 
I 

OYerell. new~ lnclcatalhlt tote~..._ wll be within 3% of leal yura fol-t I 
TlW yeet'e lof-t- etlgtllly lower th8n- •lC!l«*' lest year. TlW Ia mainly due 

1o the very mild ,. llhel wNch wee experlelad dl.mQ 1 e87. I 

I 

I I 
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EXECUTIVE SUMMARY 

The 1M Loed llld Energy Fcnc:att ptoY!des Important Information on future growth In 

the aervloe tentlory and on the eladric ay~tem. The fonl<:as1 document Is written to 

JrDVIde lhl ruder wtlh the multi of lhl forecut, documentation aupportlng the retulta, 

8l1d .n explanation of the methodology and aaaumptiona that developed the forecasl 

The f~.at attempt~ to predict how certain ch.nget within the electric aervloa area will 

flfed alactlic poMr ~· Thlall ~by evaluating ~~Veta~ variablea IUCh 

a : popYiatlon, economic conditione, historical trends, account typn, weather, usege 

patterN, price, lind lrnpec:tl ot COI'liiMIIcn (OSM). Economic condltlonl are mell4nd 

by vaNbltt euch u: Rill Per Capilli Income (RYPC), l.abor (E), and Employment 

(EWS). 

Economob1e modtla, nndlng. and tlme-aeriee deeomposltJon were used to generate 

the forecull piiU ad In tt* ctocument The ICOIIOiiletrie modlll used_. testacl 

for serial COIT8Iatlon and heWroeQdllticity. SeNI COIT8Iatlon occura when the eiTOf1, or 

raak* .w. ot e 1'1111• ~ are COITIIated « lhow aome type of pattem 

Hateroii<Aidatlc:ity c.n ba encountarad where lhtnl axilta IOfne '*-lion between the 

etTW llld ona Of more of lhl ~ vllilblae used In the model. Both oc:cumsnc:et 

wlllllcew lhl multi of e rwgrauiCin model. The AdjuDd R-squ.,.d llld lha T· Stlltiltlc 

It referanced throughout lhl dOc:Umlnl ThiM m1lltlca tel us how well the model II 

fJttlng ftuc:tuationl ..., In lha hlltoricel dldl lind how algnlllc:ant a paltlc:ular indapacldant 

Vll1lbll II. Graphic tAtchnlquaa -. alto IJMd to lnapact the data looking c1o1e1y for 

trandlllld the rallablllly of hlatollcal data .. 

Thil fcnc:as1 clocurnlnt lnduclll projlc:tiol11 for Enarvy SeiM, Net Energy for Load, 

and Dlmlnd. ThiN toteoelll are ~ "'MMh ElCI*Ud Conaervatlon' llld wtlh 'No 

Conae~vatlon'. The foleeeat "'Mih Ew:pKI~ Ca-•adoi•' _.,.. COI_,..aliou 

tfforll wiU continua throughoUt tte twenty..yaarforecut hoftzon (1996-2018). 



I 
Thlt yMt the fOIKUt lncludel two llddltlonal rate dines. The Interruptible (IS) 111te I 
daN and tho Coull .a (OSX-G) rate daN. Tlw PXT rate clau hae been ~ aa a 

rate clan and hu mlgim.d Into the Contrac:t rate. I 

The lntemlpdble rate c1aa pnMctea the customer 1 lowW tall If the c:tntomer r~'\ooMt I 
t.o adapt their operations to dow for their power to be lntiiTUptec:f during r..,.ak usage 

pertodl. The CIJitomer must hiMt 1 demlnd of 500 t<W or greater. The accountt under I 
the lntem.lptlble rat. c:1e1a a of thll forecast n : 

1. Peppe!ldgl Ferme 

2. MJ6.Fiorlda Frecer 

3. Contiuentll Platicl 

~ - Juice Bowl 

5. Mutual Wholeule 

lnalde City LJmlta 

o. a1t1e City Umlta 

OUtlldll City Limite 

IMide City Umlta 

lnllde City linltl 

The Contraet rate dal II for c:uatomet1 wtlo c:hooee to llgn a 1 ().year contt.d for 

MrVic:e. The CIJitomer m..t meet the following ettter1a: demlnd higher than 1Mw and 1 

bed factor of~ ~ or gt'NW. The ICCIOC.nt8 I.Wlder the Contract rate ctaa 

aa of thll fotecalt n : 

1. Aor1dl Juice 

2. F1oridl Soulhem College 

3. 8tMd AutomoCive 

... Slcae 

5. OMnl 8tockWiy 

8. Watson C8nle 

7. Publlx lndullrill c.m. 
8. Pub11x Colny LN Roed 

D. Publlx~ 

tO. ~a~Ury 

11. Laktll id Regloi Ill 

Outalde City Umila 

lnllde City Umltl 

lnllde City Umlta 

IMide City linltl 

0. Dlcle City Umila 

IMide Cily Umb 

0. Dlcle City Umila 

lnelde City Umb 

0. aide City Linlla 

lnelde City Umlta 

lnelde City L.lmltl 
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• Water Tnaatment PW'd · Thla account II auumed to be a conltaet account but wiH not 

ahow up In the ConiTicl total. Thil la a water account and wiU be lndudeti In the Water 

Department' a aa1et and .oc:ounts. 

The fOfiCUt also auumn, begiM ing in 1998, that the following large lnduatrial 

accounts whlc:tl haw met or are c:loae to meeli 1g the c:riler1a needed to be on the 

Conl1act rate will llgn a contrad. The following aceountl considered to be future 

contract IICCOI.W'Itl are: 

1. Tampa Maid Food (fonnerly Bee Gee Shrimp) 

2. Ledger 

3. Alpha Chemical 

" · Dilc:ount Auto Partt 

lnalde City Umlts 

lnllde City Umlts 

OWide City UmiU 

Outalde City Umllll 

The forecast hat complete dellll on Ill rete ete .. u , Including the lnltlmlpllble and 

Contract rate clutes, by lnalde and outside the city rnntta. Thlt ugregation of datJi haa 

provided a better underatandlng af the trencll de'f'liopll.g wilhln H.Ch segment and rate 

clau. The forec11ter WOit¢ed cloaely with the Account Managera In dewtoplng the lilt 

of both lnterNptlble and Contract customera. 

The forecut alto Includes an IXInlml wulher acenar1o fonlcat for "Winter Peak 

Demand", and ·summer Peak Demand". The mll*n~m and maximum temperaturu 

were the varlebiN UMd to detetnliM the high and low summer and winter peak demand 

scenarios. 

The lncnlae or dec:raue In ulea or accounts due to denlgulltlon wa not t.ctored into 

ttlll ror-at. 

Net Energy for Load and anr.AI Louea a111 a11o projected throughoUt the fol.c:att 

horizon (1998-2018). 



lu of 1994, YObge rwduction wll not be twlllc:Wd In the fonlcaat a a mean. of demand 

reduction or contervatlon. Voltage reduction c:an be approldnmely 5% of the ele<:tric 

ciltrtbutlon aystlm load It time of winter peak. Voltage reduetlon Ia used under 

emergency lituatlonl oNy. 

In an attempt to betlllr predict the """"* and winter pealca, hlltOiic:al ( 19!HI • 1 1:97) 

pub were adjuNd for 1oat c..,.aty due to clrc:llil:l out. load management (SUAAl), 

ll'ld voltlge 1-.duc:llon. Loolclng at the adft !!I act system peak givel a truer picture of what 

wn experienced on the lystam the dly of tha puk. 

Temperatln II a llgnifk:alrt diMw In ~ aysttm demand. All evaluatlon wu 

perfonned to detelmlne If the minimum (30') and the nwclml.m (87°) t.mpem.tn Uled 

to fonlcat winter and """"* demand aca.rataly IQdlct whet we hiMI Men 

hiltoric:ally. The r.aub of 1M PI obabllty dlltr1bullon aupportl our decllion to UM 30• 

for the winter peak and 97• for the aurnmer peak. 'Mih a 95% ~ Interval, the 

minimum llmperlture for winter pale lhculd be within 28.1• and 32.D•. The IUIMIIr 

tempemure range at the 95% cont1c1ence lntll'valll e-4.5• to 97.8•. 

On February 5, 1998, L.Pwand experienced 1 record winter pale of 593 MW (579 net 

Integrated + 1 4 dUe to drcult 04II.IJ9M). We lnftldrpd toed management during the peak 

wtllc:h aocounted for~ 44 MW. One flam that lllmpoMirt to 1\0'4 aboUt this 

r8CIOI'd peak II that the tMn1*'81lntmle WMicl prior to the peak. never reached above 

60". Thla Ia an extlemely unuaual OCCI.IITWIOe whk:tl .-rna to hiMI hid an llgnlfant 

lnftuence on the wintlr peak. 

fortcnt Summ1rv 

Total Energy lalee (With F•rec;ted COnMfvatlon ·Table ES-1 and Graph ES-1) 

Ovetatt, new ~ lndlc:aa that totllllile w11 be wlthll" 3% of lui year• fOI'Kall 

Thla ~ fonlc;a.t - ellghlly ._. than - expe<Dd lui yew. Thle 1e tMinly due 

10 the Vetry mid IC•IIdler wNctl WU experia!IQed during 1997, 
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Total energy sales (wllh expected c:onaervatlon) for ftlcal year 1ega Ia 2,-422,081 Mwh'a. 

Projections lndleate en average lncteaae In aalea of approximately 73.000 mwh'al year 

throughout the forec:aat. 

Currently. energy 1111ea ere comprised of 50% relldenlial, 28.~ commercial, 19.~ 

lnduatMI (Including Interruptible and Cont1!11c:t), with the remllnlng being In munldpal 

llllea. Cuetonw.a repmentlng 62% of total GSLD aa1et have now algned a 10-year 

COl ltl lid fo( MtVIc:e. 

Further dltal on aalea lneldl and outside the city and by rete c:taaa can be found In the 

body of thla report. 

Usage Per Account 

Kwtl usage per 11C1C0W1t II curen1ly at 22.8 Mwtl'al ecccurt and gqdually lncruMa to 

IPPfOxlmattly 27.3 Mwh'aiiiCICOWil In the year 2018. Thla Ia an annual average growth 

rete (MGR) of .II~. 

Total Accounca (Table ES-2 and Graph ES-2) 

The Total Acccunl Fot'ICUt W1S lower tMn lat year's pcc;ecto•. The fot'ICUt pcedicts 

IPPfOl(lmat.lly 1,738 new ec:c:ou1ll a year. Thll Ia mainly ltll'lbutable to the lower than 

average growth In overe!IICCIOUI11s over !he 1ut two yeata. 

Lakeland's a.tomer baM II cwrendy 81% reeldlntlal, 9.5% cornrn.rc:iel end lnduatria.l 

with the remlndll being IIU1ldpel and pnv.te erea lighting accounta. These 

~ remain COilliltlm ttvoughout the tot.c:eat. 

Further deUIII on ecccunta lneldl and ovtalde the city and by rate c:taaa can be foood In 

the body o4 thll report. 

II 



Total Net EntrvY for Load & Lonn (Witfl Expeetld ConNrvatlon ·Table ES-3 and 

Graph ES-3) 

Net energy for load has changed only a.llghtly from lut year. The current forecaat 

predlct5 approximately 2.5% leta energy than last yeata projeetlona. The net energy for 

load projectlona for llleal year 199811 2,580,037 Mwh'a. 

Losa.ea ar& tvereging approximately 5.5 to 6.0 percent of total aelel througho•.t the 

twenty-year foreeut horizon. System EnglnMrtng expect~ louea to dedlne within the 

nex1 few yeara due to aome change~ thai are expected to taks place on the electr1c 

ayatem. For lnatance, new aubAitlonl, ahorter feederl. and larger capacltcn. Louea 

for fiscal year 1998 are pcojected to be 137,856 Mwh'a. 

Wlntar PNk Demand (With Expec:tad ConMrvatlon · Table E&-4 and Graph es-.4) 

The new forecnt c:ontlnUel to ~ thlt the utlllly II winter peaking and will be 

throughout the torec:ut horizon {1998-2018). The winter puk for fiscal year 1998 Ia 575 

MW (with expected conservation at 50 MW} at a temperatunl of 30'. The actual winter 

peak for 1997 wu 552 MWaata minimum temperature of 28'. Thla peak ocwrred on 

a weekend. Most winter pealca occur on weel:daya, Whk:tl Is what auumptlon the 

forecaat Is baaed Ofl. 

Historical data prior to 1989 for Information auch • : circuitl out during peak. and 

vott.ge reduction is fmlled. Thenrfont, lhe last few yeer'a models were baaed only on 

the data that could be vertfted and documented (1989-1997). Adjuatmentl to the peak 

for theM Vlriablu ptOVIdes a truer pk:Wre of whit the ayatem actually elq)erienon at 

time of peak. 

We ara experiencing a decreue In pale demand from last yeala forecnt to this year'a 

projedlona. The forecat inda'H an annual change In demlnd of approximately 19 

MWa a yur at time of winter pe-. Thla Ia with demand redllc:ed for conservation. 
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Summer Peak Demand (With Expeeted ConMrvatlon • Table ES-5 and Graph ES-5) 

The IUITimer peak II leal volatile and ealer to pnlject than the WV'Iter peak due to more 

predictable extreme tempe111turea. The fOfecul lhia year higher than last year's 

forecaat. The aummer peak proJedad for tlaeal year 1998 (Augual C 87') Ia 502 W'l 

(with expected conaerv11t1on .t 21 MW). The ldUil allfM'Ir peak fof 1997 wu 509 

WI a .t a mulmum tMnperlture of ea•. t.o.d M&Mgernent waa not Implemented for 

the 1997 ~ J)Nk. The fotecut lndlc8t.ll an annual change In defNnd of 

apptoximately 13 Wla a year .t time of summer pe-. Thills with demand reduced for 

conaarvatlon. 

lrrt.rruptlble Load (Table ES-1) 

Thla )'U(a fOI'1ICIIIt l"dlc:tl the af'lectl of lnt.nupCible accounll on our ayatem at tlme 

of IXM' arnmer and winter peak. For 1ell8, M expect appnnirnately S.O MWa at tme of 

IUI1ltller peak and appll)xlmataly 4.8 Wit at time of winter peak. 

ConMrv.Uon (Table ES·7) 

It II Important to nola thai the lmpt~etJ of conMrvallon in Ierma of demand reductions 

algniftc:anlly c:hlnga the peak foteeat. 

PlojKtlco~a In conMrvatlon demlnd reduc:tlons for F1ac:al Year 18G7/'M and beyond 

hiMI beM reY1MCI dOWIM'Wd due to l1'll!jOf chal~gea In Laketand'a SMART t.o.d 

Management Progl"'m. N.w electr1o mldentlal account~ wlb no longer be required to 

partlc:lpate In the SMART Program (l'llmllna a voluntary program) and 11 a result the 

de!NIId UIOCiated wfth the loa of u- ICCOII'U ha bean l"eele<ad In the CUITW1I 

COI'II8IVatlon estlm.tet. 

8cerwto Fotecaata • With Conaervatlon (Table El-l) 

The extJeme WHiher ICel\lrio for the wlniM peak demand (modeled CD 18 degi'MI) 

lndlcatea a demend of 121 MW (1.xlucing for 50 MW of ~). According to the 

forecalt model for the winter peak demlnd IXM' lolld lhould lnc:l"' ... or decteaN 

apptoxlnmely 13 Wit for tMity degrM deYIItlon from the typical 30. UMd .. tne 

rnlnlnun .......... In the modal 

7 



I 
The extreme wellhlt tclnlllio for the awnrner peak demand (modeled 0 103') I 
lndleales a demand of 506 MWa (redUCiing fOf 21 MWa of conH~Vation). 

The ,.malnder of this doc:umlnt wll expUin lhl methodology uaed fOf Uch 11-.dlvldual 

model (both lnaldl end outaldl city Umlta) uaed to generate the fore<:~~'. The ~ 

lta.tis1lc::a. tablel, and graphs can be found on the llllwOitt under 

Z:\Fon1C:Utj1W1L&E.xla 

Addltlonal mouth.y (by rata clue) elm Ia IVaillble fOf lhl budget year (1998199) of the 

forec:ullt can alao be fould on lhl ~under Z:\Fontcat\97monl&e.xla 

• 
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I 
I T~bt. E.S-1 

I 
City of l.akellnd 

!iectlto & Weter Otllltln 
TOial Energy Salee forwcast Compatkon 

I 
With f!xpected ConNMition 

(MMI) 
Percent ~llftge 

hh-

I AKIIYt11 ~ NtwForKMt !,.at Ye~r'• Foncaet FoniCUte 

11184 1.284.1163 
1885 1,408,5~ 

I 1888 1,488,737 
1887 1,805,384 
11188 1,e79,619 

I 19811 1,781,2A1 
11190 1.835.62.8 
1ell1 1,898,087 

I 1992 1.843.8115 
1993 2.005.&ee . 
11194 2.117.8111 

I 1995 2.,2Ae,130 
11198 2.321,895 
11$7 2,330,533 

I 
,_, 

1998 2.4.22.081 2,4112,3&4 ·2.82% 

I 199i 2,<487,082 2.e611.679 ·2.82% 
2000 2.571,7158 2.652.805 ·3.05% 
2001 2,643,817 2.728.193 ·3.14% 

I 2002 2.71&.7W 2,805.1185 -3.20% 
2003 2.787,m 2,881,62e -3.25% 
2004 2.8611.84<4 2.857.11211 -3.32% 

I 
2005 2.e31,477 3.034,324 -3.3911. 
20015 S,005,2N 3,106,801 -324% 
2007 3,078,748 3,178.828 -3.09% 

I 
20015 3,152.544 3.248.304 ·2.95% 
20011 3.226.35-4 3.319,335 ·2.80% 
2010 3,301,0&4 3,3110,818 ·2.85% 

I 
2011 3,371,08t 3,481.851 ·2.82% 
2012 a ....... m 3.533.418 ·2.110% 
2013 3,818,50111 3,804,1104 -2.40% 

I 
2014 3,582,081 3,e76,943 ·2.28% 
2016 3,8115,1188 3,747,4211 ·2.18% 
2018 3,738,043 3,818,472 -2.08% 
2017 U12.1a4 3,8811,984 ·2.~ 

I 2018 3,885,6$3 
MOR Uft U7% 

I 
I 
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Tallie ea-2 

I City of l!.akNnd 
l!ledliC & Watar UUJitl" 

I 
Toal Account FonciSI Compa!Won 

I 
I.MtYNr'a Pe~ICheno-

Flecll1 YNr Hilt Cli'ltal HeWFONCat Forecaat a.twNn ForeoaiD 

18&4 88.88!5 

I 
11185 73,822 
1986 78,<482 
1887 78,339 
1988 82,5U 

I 1889 88,187 
1980 89.430 
1991 91,798 

I 1992 11!5.875 
111$3 117,403 
1094 11$,4148 

I 1895 101,787 
111116 103,008 
1897 104,708 

I fOIIGIIl 

11198 108(454 108,4111 .ua" 

I 11189 1011,2117 111,045 ·2.47" 

2000 110,144 113,598 ~04~ 

2001 111,1184 115,8011 .,...~ 

I 2002 1 .3.5&7 118.,2111 ·3.92~ 

2003 115.310 120.630 "'·"" 2004 117,038 122.842 -4.73~ 

I 200!5 118,765 126,151 ·5.1~ 

2008 120(471 127.333 .a!~ 

2007 122.1711 12fl.513 ·!5.88~ 

I 
2008 123.8111 131,894 ·1111!1~ 

20011 126,805 133,873 -8.18~ 

2010 127,324 138,057 -8.42~ 

I 
2011 1211,052 138.237 -8.84% 

2012 130,808 140,418 -8.84% 

2013 152,837 142,800 •7.08~ 

I 
2014 134,288 144,783 •7 • .28" 
2015 135,QIIII 148,1182 •7.48,. 

2018 137.738 1411,145 -7.04" 

I 
2017 1311A81 151,327 ·1.03~ 

2018 141.228 
AAOR 1A2% 1.71% 

I 
I 
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I 
I TabM~ 

c~ ot Labland 

I 
!JeciJto & Walltr Utllltlll 

T<*l Nit 1!-.Y Fot Load fOIWCUl Compariaon 
Will f1J'41(111d ConMtvltion 

I Percent Change 
~ NewF-.t LaatYM1'11 a.t•••n 

FIKaiYNt Mwtt'8 Mwtt'8 FOCI c•t Mwll'a ,_.. nnual'--

I 1a87 1.711,73a (108.375) 
1988 1,812.641 (133,122) 
1889 1,8117,783 (118,642) 

I 1m 2,00&.3a1 (173.883) 
18111 2.044,882 (1411,785) 
18112 2,078,5M (1:M,657) 

I 1993 2,13a.ll17 (134,318) 
18114 2,2711,203 (181.512) 
18115 2,3a0,3S2 (t44,232) 

I 18118 2.447,710 (125.8115) 
18117 2,4<13;482 (112.828) 

F-..t 

I 11laa 2,580.(137 2.018.228 .2. 15% (137.i58) 
181111 2.037,456 2.81le.W ·2.18% (140,3D3) 

I 2000 2,714,869 2,7715.155 ·2.18% (1-42.891) 
2001 2,789,&1'! 2.854.833 ·2.28% (1411,026) 
2002 2.8&4.888 2,1l:M,101 ·2.38% (1-411,087) 

I 2003 2.840.127 3,013,570 -2.44% (152,1411) 
2006 3.0115,12<4 3.093.038 ·2.62'11. (156.280) 
2005 3,0841,1141 3,172,608 -2.80% ( 1158,<464) 

I 
2008 3,188,4(2 3.281.87-4 ·2.83% (181,183) 
2007 3.242,866 3,331,442 ·2.8e% (183,D37) 
2008 3,3111,1112 3,.ol10,910 ·2.flll% (18e,838) 

I 
20011 3,385,8110 3,-4110,379 ·2.71% ( 1811, 3311) 
2010 3~72.8117 3,1189,847 ·2.72% (171,833) 
2011 3,54e,o4&4 3,6411,315 ·2.82% (175,375) 

I 
2012 3,1128,032 3,728,783 -2.84% (178,056) 

2013 3,8811.323 3.808.251 -2.88% (180.815) 
201-4 3,7711,647 3,887,7111 -2.88% (183,.588) 

I 
2015 3,551,1118 3,1187,117 -2.91% (188,332) 
2018 3,112.8,1111 4,048,868 -2.D3% (1811,108) 
2017 ... 00..,147 4,128,12<4 -2.118% ( 1 111. 1153) 

I 
20111 4,080,382 (1114.729) 

MGit ~ 2.0% 

I 
I 
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FlecalYNr 
1$10i 
11180 
1891 
1892 
1893 
1894 
1995 

' 11198 
1897 

F~ 

1Q91S 
18Q9 
2000 
2001 
2002 
2003 
2004 
2005 
20011 
200'7 
2008 
20()g 

2010 
2011 
2012 
2013 
2014 
20115 
20~8 

2017 
21)18 

AAQR 

,,. 
as• 
32" 
37' 
27' 
2.5" 
28" 

30" 
30" 
30" 
30" 
30" 
30" 
30" 
30" 
30" 
30" 
30" 
30" 
30" 
30. 
30" 
30" 
30" 
30" 
30" 
30" 
30" 

City of Weiand 
Electl1o & W&Wr utiiiCiee 

TOial Wlrar Pellt Oem8nd ForKUt Compartaon 
Wlltl ,. i«e.d CoMeriatkln 

Net llllilgtlled 
llllto.1cel 

480 
508 
440 
...... 
457 
485 
&38 
1110 
662 

576 
603 
1112 
831 
IIllO 
6118 
ISII'T 
'TOll 
n11 
7 .... 
782 
781 
eoo 
ll111 
li3S 
1157 
5711 
8115 
1113 
1132 
1152 

2.11% 

592 
814 
834 
IS5IS 
5711 
11911 
no 
'741 
'TS2 
764 
805 
827 
851 
573 
8117 
1121 

""" IIIllS 
11111 

1,015 

2.11% 
• TPibJ PNitlndudM rhft lntwrupllllle tlflrHmd.,,.... 

Pe'"nt Cl\ange 
BetwMn Fortcuta 

·2.86% 
-3.44% 
-3.5'7% 
-3.85% 
~.11% 

~.311% 

~.68% 

~.ISO% 
~.ISIS% 

-5.07% 
-5.311% 
-5.65% 
-5.$4% 
~.111% 
~.54% 
~.117% 

·7.18% 
·1.A8% 
·7.117% 
--'.13% 
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I 
I Table ES-6 

I 
City o< Lakeland 

ElecCitc .. Wmr Utllltlee 
Tetai ... :UIM PMil Oeliland F--.t ComPII'IIon 

I 
With~ ConNrtltlon 

Pe~nt Change 

I 
Maximum Nft ~ New Forte:.a~t 0 LatYNt'e ~n 

Flaw Year T~ Haltoric.al tr· Fcnca1 F-ta 
1884 g3• 282 

I 
1885 103' 338 
1886 84' 334 
11181 vr 371 

11188 118' 380 

I 11188 vr 408 
1lllil0 103' 408 
1881 w <&20 

I 1882 100' .,, 
1083 vr 458 
11184 w 473 

I 18e5 gr 481 

tWO 100' 482 
1W7 ee' 608 

I Fo~ 

, .. 'l7' 602 483 1.~ 

I 
,. 87' 515 505 1.8&% 

2000 gr 528 517 2.18% 

2001 er 1540 528 2.41% 

I 2002 er 653 537 300% 

2003 er 5S5 547 3.20% 

2004 87' m 657 3~ 

I 2005 vr 5811 587 3.75% 

2008 er eoo 577 3.118% 

2007 gr 813 587 4.33% 

I 20011 er 82A 587 4.52% 

1008 er 838 &07 4.87% 

2010 87' 1148 &18 4.&7% 

I 
2011 vr eeo 828 5.05% 
2012 vr 572 ~ 5.11% 
2013 vr tle4 &50 5.27% 

I 
2014 er - 881 5.2.8% 
201& er 708 872 5..43% 
201e vr 718 1182 544% 

I 
Z017 er 731 883 545% 

2018 er 743 
AAGR ''"" U1% 

~ 
'"'"P-*""1 aill~lll lid. 
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Clly of l.alulland 
!iedrte & Wlllw Utllltlee 

a..onal lnlamlpdblt ,._Demand FOil • t 

Flloll 
y.., 

11188 
1m 
2000 
2001 
2002 
2003 
2004 
2005 
2005 
2007 
2005 
2008 
2010 
201 1 
2012 
2013 
2014 
2015 
2015 
2017 
2018 

AAGR 

Wlntet .... 
Otmlnd 
(MW'I) 

4.11 
4.11 
5.0 
5.0 
5.1 
5.1 
5.2 
11.2 
u 
5.3 
5.4 
6.4 
!5.5 
5.5 
5.5 
5.5 
5.7 
58 
5.8 
5.11 
u 
1~ 

"""""' fiMII Demand (MWI) 
5.0 
5.1 
5.1 
5.2 
5.2 
5.3 
5.3 
5.4 
5.5 
u 
5.5 
5.5 
5.7 
5.7 
58 
5.8 
5.11 
80 
8.0 
81 
8.1 

1 .00% 
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Table ES-7 

I Clly of LaJcellnd 
Elldlto & W... UUIIIIM 

Dtmanclllld l!1llfiW bcfuctlonl I Without Vott.oe Reduction 

LMtY•~'• I 
l!!atil I letecf &lirnltld &tllnetlld %Cfwl9t 

Fllcal ...., ~ &lima!*' Annual Annual 

I y.., Oemlnd o-.nd EMtgy !nervy Forecatt 

tiN tiN MWII MWII 
11188 21 50 1,070 t,on 0.21% 

I 1M 22 52 1,173 1,171 o.•9% 
2000 22 53 1.2!6 1,285 0.10% 

2001 23 54 13110 1.35i O.ll'Mo 
2002 23 65 1,-'54 1,153 0.~ I 
2003 24 57 1,548 1,547 0.08% 

2004 2& 58 1,641 1,641 0.01% 

2005 25 69 1.735 1.735 0.01% I 200& 28 eo 1,8.2ll 1,8.2ll 0.01% 

2007 28 81 1.8'22 1,023 .0.04% 

2008 27 83 2.018 2,017 .0.04% I 2000 27 64 2,110 2.111 .0.03% 

2010 28 85 2.203 2.205 .0.07% 

201 1 28 ee 2_lg7 2.208 .0.08% I 2012 20 fS7 2,308 2.308 .0.07% 

2013 20 68 2,318 2.317 .0.05% 

2014 30 so 2.325 2.328 .0.06% I 2016 30 70 2,334 2,3311 .0.08% 

2018 31 72 2,343 2."'5 .0.10% 

2017 32 73 2.m 2,355 .0.07% I 20111 32 74 2,382 2.3&4 .o.c •% 

I 
I 
I 
I 
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Total 
Fiscal YMr Accountll 

Forec:eat 
11198 108,45<1 
1m 108,2117 
2000 110,144 
2001 111,1184 
2002 113,5117 
2003 115,310 
2004 117,038 
200!1 118,785 
2008 120,471 
2007 122.1711 
2008 123,8111 
20011 125,805 
2010 127,324 
2011 1211,052 
2012 130,808 
2013 132,637 
2014 134,288 
2015 135.m 
2016 137,738 
2017 1311,481 
2018 141,:!:211 

MGR 1Aft 

City of Llkfland 
!lfetrlo a water UtJtltiH 

lummlfV of Demand •nd I!MtVY Fo,.caat 
Ho~ltlon 

.......... Net I'*IY fOf 
(MMI'•l Lo.cl(,..... .. ) 

2,422,177 2.841.118 
2,407.165 2,es8,$2a 
2.1171.tea 2,715,823 
2,0.4),711 2.101.003 

2,715,18~ 2.000,S40 
2,7N,073 U41,875 

2.NUS7 3,018,785 
2,031,871 3,0111 ,87'8 

a.ooun 3,1N.271 

a.m .l-42 3.244.807 
:1,16,2,037 U21,1N 
3,228,447 Ull7,eoo 
U01,188 3,478,100 
U71,182 3,848,781 

3,444.011 s.~.w 
3.01Ui7 3,701,8311 
3,002.0111 a.nun 
uouus U54m 
3,710.052 3,1130.404 
3,813.203 ot.oos.eoo 
3,N5.tea 4,012,744 
~ %.It% 

TabMES-1 

·- Wlntat 
o.manct Dtmand 
(Mw'a) , ..... , 

523 e2S 
637 845 
551 6G5 
5113 885 
578 705 
5811 n5 
801 74!1 
814 78!1 
S2e 78!1 
8311 805 
851 82!1 
883 845 
878 8155 
888 88S 
701 1105 
713 m 
ne 045 
738 !155 
750 ~ 
m 1005 
nr. 1028 

1.11% U1% 
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ACCOUNT FORECAST 

Resl.tis of thG fOI'ICUI Indicate a dlnlct COIT'elatlon ~ the population for Polk 

County and the lncrNie in realdentlal accounts for the Lakeland area. Hence, our firlt 

1tep Into the tor.caat1ng proceu Ia to develop a population foreeaat. 

f'OPULADON FORECAST 

Polk County Popu!Mion (Table A ·1) 

Our source of Information for the Polk County Population Fonteaat Ia the 1997 Annua.l 

BEBR (&nau of Economic and BUIIneu Ruearch) Forecast which indudu 

~· out to 2015. EJdrapolatlon wu UMd to project population througn the year 

2026. 

Eledrk S.rvk:e Terrltory PoJK~Ietlon (Table A·1) 

The eervice territoly population waa derived by using realdenllal ecccun11 inside and 

outside the city and multiplying them by the number of peraona per household (source: 

1994 Appliance Saturlltlon Survey). The projedJoM _,. baMd on a regreulon using 

Polk Ccxny population (POPA) aa an lndepeudent variable. The model haa an Adjusted 

R-Squatad of 99.8"'. The model was l8ltecl and PN'" d llatiltlc8IIHta. 

RES!OENDAL. ACCQUNI FORECAST 

Rnldentlal (RS) Accounta l nslde, Outside and Total (Tabla A·2) 

lnsid!t 115 ObytyiUon!; 1p83 - 1R9ll 

This year's fOI'ICUI tot RS ICCOI.I1ta Inside the city Is bued on the historical annual 

av.rage growth r8la (MGR) axperWoced Iince 1991. ~r special review or the 

hhauoilal infom1811on It waa det8rmlned a,_ nnd haa ~ devalapi~glince 1991. A 

cletie change In growth can be..., fot.ccounta Inside the dly. Therefcn, lhls yta(a 

modlll Is baMd on obeelvallol• beginning In 1991. The model pttdic:ta an average 

1nawM In RS ac:cou11a lnllde the city 1mb of ~ 2SO (800iyr pnldic:ted 1aat 

yeat) ac:cou1la per,...., IVIIIcallty lower then wr.twaa prldlct.cllaat YMI'· 
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Forecast ComPirftOOi 

This forecast 111ng11 from lul yurt proJedJon of .0.59% lower in 1998to ·14.83% lower 

In 2018. 

Chance• to forte;llt ModtJ 
Thil year the runblr of oblelvalion1 used In the model wu decreased. Lut year the 

historical ~ .. UMd wu from 1983-1896. Mllr further e\'8lultlon, It was 

determined lhl! Uling dU from 1991-11187 wu a better bate of data for the forecast. 

This can account for some of the change aeen betwMn the two forec:aata. 

Ou!!lde; 18 Obltryatlonl: 11191-1997) 

The RS Account Forecast of lhoae ICCiOU'III outalde the city Wll developed from 1 

regnmion Uling Polk County population (POPA) n the expllna!ory vatlabla. EOI*:Ut 

multi utimate approldmalely 1.100 new RS ICCCU1II ocltlide the city every year 

lt1roughout the twenty-year forecalt hoftzon.. 

EOfOCII1 COmoaliJon: 
The year' a forec:ast for RS lecounlS outlide lndic:ltn a -2.113% dec:teaM in aoc:oun.IJ for 

1998, and 1.48% lncrean in ICICCU'I::S out In 2018. 

Changea to FOJICitt Mosie! 

lhla year the nutnber of observations UMd In the model wu dec:reaaed from 1983-1998 

to 1991-1997. 

1211!; 

The fcncut for total RS eccour1t1 w.e the aum of the indMdual forecaall for inllcle and 

outalde the city. 

fO!JCIIt Com!!ldlon: 

Overall, the Total RB Account Forecaat wu IPQt'Oxlmately -.1.97% lower than what was 

ptOjec:ted In last yur'a folecat for 111Q8. The projectJona thaw IPQt'OXImltely 1,350 

rrew RS account~• yurtMiughout the twenty-yeara. 

24 



Changes to f!Xl!C111 Model 

The variable UMCI In 1a1t year'a model wu: Hudt of HOUMholda (HH). Careful 

evaluation of the ~ re!a&nthlpe betwMn Independent veriablea end dependent 

variables resulted In new Independent varllbles being UHd In the models. CMtful 

consideration waa given to the a1gn (+·)of the coefllc:lentl. 

COMMERCIAL AND INOUSIBIAL ACCQUNT FORECAST 

General Service (01) ACCOW'Ita lnalde, Outalde end Total (Table A·2) 

Inside: (14 ObltMI!on•: 11104 ·laRZl 

No specific variables could be proved to be lignltlcant in projecting GS accounta Inside. 

The primary driver In the model was BS ac:count1 inalde. The relatlonlhlp between BS 

ac:a>untllnllde to GS accounlllnllde was UMd to develop the fcQeut. 

forecast Compartton: 

This year'a forecut for Inside the city II ..0.71% tower than laat yaar'a forecaat In 1998 

and approximately 14.81% tower out In the yaar 2018. 

Changu to fortcMt Modi! 
Lilt year's model UMCI BS ac:countllnllde end Baal Per Capita Income (RPCY). Thia 

model did not prove to be realiltic for th!t yar't tor.cast. 

CMJ!de 
The p oje<:tlonl for GS ac:countl outaldt wu totll developed by the difference of the 

Individual modell for lrllide end Teal. 

Fortetlt Comotrilon: 
The change betwllen th!t YNI"t ~~~~· and Jut yea(t It mtnma!. There Is a 

difference of IHI that 1.~ throughout the '-nty·year forecut horizon. 
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Chtnget to Fonpcaft Modtt 

Latl yelt'a model U1ed RS accounll outa.lcH. Labor (E). tlld Year (Y) u Independent 

variablet. 

I2ll1 
The Total GS Account Fore<:~at wae bued primarily on the MGR of historical GS 

accountt. The proJections Indicate approxlmltely 68 ~ GS accounta a yell 

(sJgnlflcantJy leu than 1ut year'a fcneat). 

Eorpcaat Comadlon: 
Overall, we ... approxlmltaly ·1.74% clwlge from thla year'e forecaet to laet yoar'e. 

Chlngn to fotiCIIJ Model 
Lut y..- the tot.~ GS ICCOUI1tl foteellt - the difference between the lllllde tlld 

outside models. 

Ganerel Servlcl Demand (GaD) Accounta lnalde, Outside and Total (Table A·2) 

IDJidt: (11 Obyrvttionl: 1814- lnll 

Vlllablea UMd In the model to forecalt GSO ~ lnaide the aty include: RS 

accounta lnalde, tlld y.., (Y). The modll peaMt all atatletka• testa tlld hat an 

Adjuattd R·Squarwd of 118.~. Reaulta lndat. approximately 20 ~ GSO IOCOUiltl 1 

ye11lnalclt the city. 

FOfiCIIl ComDiriloo: 
~ Ia a -2.26% decnna In account~ be1wNn this year'• forec:at end last yeer'e. 

Thla II primarily due to ftuduallona teen In the hlltorical data over the paet two yean~. 

Chlnon to En ... Model 
Lut yur'e model IMd RS IICCOUn.l lnalde and Employment (EWS) ror ludependent 

vllllbiM. 



Outside: 
The primary driver UMd to develop GSD accounts outaldo wu Polk County population 

(POPA). EYM~ating hlstotlcal nttatlonahlpt proves GSO accounts outalde ere correlated 

aomewhlt with the growth of the county' a population. 

FprtCIIt Compwitqn; 

Cbtoan to Eortcgt Mpdt! 

Lut yeat1 model uHd Heads of HOUIIholdl (HH) end Labor (E). 

!mit 
The Total GSO Ac:clow'4 Forecast II the aum of the outside and lntlde foreents. The 

model pn)jedl ~'y 2B new GSO IOCOUntll yeer. 

fortclat Comptdtoo·: 

Overlll, the Total GSD Acoounl F~ II lower than INi yur1. Hlatoricel dale shows 

tlwl the -.ge growth hal dlopped for GSD IOCOUntl over the lut two ye111. 

Cbtocm to Fgm ''' Mpdtl 

The ~!dependent 'lllilblll Ulld In the lnllde and outside modell differed from lut 

yeer't. Thll change conltlbutld to the c:hlnge uen betwMn the foreceata. 

General Service Large Demand (08LD) Accounta lnaldl, Outaldlend Total (Table 

A-2) 

l.!llla 
Polk Colny popllltlon (POPA) - the primary driver for thia fcncut of GSlD 

ICCOUflll, 

Eomcut Comptdtonj 

Thll year'1 tor.c.t trvwegee out to bl leN thin 1111 yel(a ror-st by epprox1matety 

2.0%. 
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Changes to fOCJCIIt Modi! 

Last year the Independent variables that were used were: e.mployment (EWS) and Polk 

County population {POPA). 

OU!aldo: (14 ObgryaUona: 1981·199D 

The outside forecast for GSLD accounts le !he difference between the total r.nd Imido 

forec&ltl. 

Forecast ComQin•on: 

This year's forecut Is 1!'i.~ higher than taat year's forecast oulln 1998. Thla aeems 

ljgh but- ans looking It the cflfference between 25 ,_ accounta veneua 22 new 

accounts lilt year. 

Iota!: (14 Obtoryatlona: 198:4 • 1997) 

The total Ia tho sum of tM Inside and outside models. Tho forecast indicates 

approximately 2 ,_ GSID ac:c:ouru a year throughout tho twenty yoara. 

Forecast ComQtriaon: 

This year's over~~U forecut averages out to be 8.69% higher than laat year'e forecaat 

throughout 2018. 

OTHER ACCOUNT FORECAST 

El.eetrtc Accounts {Tiblt A-2) 

(t4 Oblervatlona: 1884. 1997} 

Thil year a growth rata {da'<eloptd from ~ultlng hlltoric:al trendl) waa used to 

develop tho electr1c account fonlcaat. Eltdr1o 1ccount1 make up only .03% of tho total 

account base. 

fol'flcast Comadton; 

Thil yoar'e forecaat Is lower than fait year'e. Thla It partly due to tho decrease in 

electric accounts which ha been experiet ICed over tho tat three yeara. 
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Changes to fortcalt Modtl 

Aaaumptlona of Mure growth cflfftnt<1. 

Wmr Aeeounta (Table A-2) 

(13 Oblelv.tlonl: 1985 ·111Q7} 

Water accounts are any nPrHiedric: ac:count Including the water plant. water produc:bon, 

pumps, and 'oWl!~. Wa!et aec:ountt ttt ~ to grow at approximately one fYNI 

ac:c:ount every abc yura. 

forJgllt CompadJon: 

The forecal! remllnl higher than last yea( a forecatt thrOughout lhl twtnty yur~. 

Chlnon lo FO!!Cjl!t Modi! 

lalt yur, the water Mlvice temtory pol)ldltion wu liNd .. 11'11 billa fQ( growlh. 

Munlelpal Aecounta (Table A·2) 

(22 Oblervatlonl: 1978 • 1887) 

Thil yur, Labor (E) and Population ~ POPA) were used to de<oelop the MLWiiclpal 

Aoeount FOI'IIC:Ul The pc+ottioi•lrldicate ~ten,_ accounts a year fof 

the next twenty yeara. 

forecltl Comptdtoni 

The difference betwaen lhla )'MI"a ror.c:at and 1ut yeafa 11 minimal. Out In 20111. 11'11 

difference between 11'11 forecaata II -2.77%. 

Chaogn to EOfiCIIt Modtt 

The aame model wu uaed for lut yeafa and this yelll'a model. No change In forecul 

auumpdona. 
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Prtvac. Al'll Ughting Aceounta,lnalde, Outside ind Total (Teblt A·2) 

lnt!de : a ObHryatlona: 199Q-1997) 

A model wu developed thlt year using 1 weighted ~ of two separate regreaalon 

modlris. The Vlrilblet used In the models include Year M end perce~U~;S to R.S 

accountllntldt. They were then weighted to come up with the final forecaat. Pro',edlona 

lndlc:ate approxlrn8tl'ly 50 new privlte 1rea lighting eccounta 1 year inalde the city 

throughout the tw:nly yeerL 

Forecast Comparilon: 

This is the first Yflll' privetlarallghllec:coun~S were foreeaatld for inside 1nd outalde 

the city limlta. 

Chlnan to fmcpt Mocltl 

l.at yur'a forecut wu blald on 1 model for totll privlte It'll lights. 

Oulllde: a ObHM!iona: 1990-ll!ill 

A model wu de\·aloped using Year M 11 en Independent Vlltlble. The model hu 111 

Adjuated RoSquered of 97.9%. Thll elllmateaen IYer'lg«< new c:uatomer growth of 2<45 

new IICC:OUnts 1 year for outllde the c.lty. 

Fofl!CIIl Comparfton; 

Thla II the 11m yur privlte ere1 lightl ecx:ounta went forecaatld for inlllde lnd OUIIldt 

the city limb. 

Cbtngot to FQCICIIt Model 
Lilt year a forecatt wu blled on 1 I'110Ciel for total privet• 1re1 lightl. 

:10 



Table A·1 I 
a. of L.&Uiud 

!ledrlc & w ... Ul!ldM I P1qje c'-d flotMIIallon &...,._ 

I 
1 .-!' IIEmt Pol! HII'UwlcaJ leMee for..:u...S ..,_ 

c:oumy Ttmlllly Tentlofy I I'IKeiY• '•put•••n rap .,.,., Population 
lfn) 231 ,100 tl,al 87,1128 

1171 241;e80 85.603 83,513 

I 1172 252..404 '00.175 ••• 
1m 2112.043 107,1104 1Gol,751 

1174 274,041 11U18 111,330 

1175 2!14,418 117,5113 117.004 I 1178 •.see 120.572 118,518 

1ffl 288.047 122,085 123,3110 

1178 301,180 12&.1153 120,110 

I 1178 312.125 ·.ze.m 132.4M 
1810 m.as 134,101 138.« 
ltl1 330.782 'lii,012 142.383 
1112 3311,738 ·~44 145.8)S I 1113 342.201 ' 47,0M 14a.IS2ll 
1114 351,008 :51,151 153.440 
1185 -- 158.0'77 150,722 

I 1185 370.432 11Z.C7 154,075 
ltle7 300..203 187,178 158,422 ... 318,720 172.1!12 174.830 ·- -.~ 171.32 110.878 I 11180 407,717 114.887 154,478 
10111 411.148 111,808 , • . 083 
Ita C2.721 114,4511 182.ee4 

I 10113 <131M4 200AIO 117.$78 
1814 43.1.528 203,MII 201,340 
1185 44oU70 2CUII 204..110 ,. 452.873 211 ,()47 208,1110 I IW7 •m 213.5e8 ,_ 
111118 .caa.eeo 211,148 

I 10118 471.- 222.S2SI 
2000 *• 220,708 
2001 481.10C 2:30,414 

2002 4M,m 234..280 I 21103 ~I 231.011 
20()ol 512.580 241,152 
2001 518.411 245.838 

I 20011 52111,1. 248.2118 
2«11 5S2.a&4 252.864 
20011 Ul,541 2:11e,818 
2008 &41.228 200,278 I 2010 a&U11 203.11n 
20n 6ao~AIOS lii7N17 
2012 eea.:za 271.257 

I 2013 572.810 274.117 
2014 m.- 278.m 
2011 ... 2112..238 
2010 SIIS.OW 205MO I 2017 ue.nz • •• 
2018 8015,418 283.210 

MOlt 1.21'% '""" I 
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ENERGY SALES FORECAST 

RESIDENTIAL SALES FORECAST 

Rcaldentla.l (RS) 8a ... lnalcle, Outalde and Total (Table 8·1) 

IMide: (18 Obtttyll!oot; 1R8Q · 1997) 

Those variablea tn.t llfoved to be~ In thll yu(a model Include. RS IICCOII.rt. 

lnl!de, Popdet!on (POPA), Heating and Cooling Degnle Qaya (HOD/COO), and Real 

Per Capita Income ( RYPC). The primary dtMnlln lhll model were RS accounts Inside 

andPOPA. 

FOf!Cist Comartaon: 
Out In 2018, there Ia approximately a 14.0% dlc:reae t:fVflllat ya(a foracut This Is 

partly explllned by the decnl ... ln llillt .-n from 1• to 1m. 

ChanotJ to forecfl! Modi! 

Laat year'a model used Year, Pollt County population (POPA), Heating and Cooling 

Degree Daya (HOD/COD). and Real Per Cepb Income (RPCY). 

n..tJ!s!e·C18 QburyJI!ont: 1ROQ ·11!QD 

Th!s ia the dllferwoce beblo 11111 the modell fPC' lnalde and total. 

FOfiCIIt Comptdloo: 

Cbanoet to forlcut MswW 
NochanQe. 

Tqla!; 1180blt!yl!lont: li!!!Q·lm> 

A model waa cleYeloped using Year (Y), HMdng and Cooling 0egtM Oaya (HOOICDO), 

and Real Per C&plta Income (RYPC) a Jxplanatofy ~ The model haa an 

Adjulted R-Squared of 88.1~. 



Foracut Cgmpadlon: 

Total RS sale! wu approximately 6% lower than last yeat s forecast Total ulel for 

1997 wu down 5% from the 1996 Ieveii. 

Changes tg EOf'ICIIJ Model 

No change. 

COMMERCIAL AND INQL 11AL SALES FORECAST 

General Service (08) Sa""- lnaldo, Outaldt and Total (Tablt S·1) 

IOI!de: C11 Obterltltlont: 1987 • 19911 

Variablea utad in the modellncludt: Employment (EWS) and Heldt of Houaehol<ll 

(HH). EWS being the prinwy dltYet for tala in lhl! model. The model pauea au 

ltatistlcal teltl and hal an Adju!ted R-8qUIAid of 98.2%. 

fortclst Cgm!)lrilon: 

I 
I 
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Minimal differences can be 1een when comparing the two foreeaata. There waa leu I 
than • 3% dilferenct ~the IWitnly yutl. 

I 
Cblngn to FO£ICI1t Model 

Laat year the Independent Vlliable! thl1 wen~ utad wen~: GS accounts inllcie, I 
Population (POPA) and Labor (E). Labor (E) being the primary drtvef. The number of 

obMrvatlon! UNd thlt year wu from 1992-1997 vetiUI the 1987-1996 that wu UMd I 
lilt year. 

Outside: 111 Qboeryatlooa: 1987- 1997l 

Those varilblel ttllt ~ tD be lignlftcanl in thll rnoclel indude: GS a<:co1JUJ 

outlide, end Population (POPA). Tht Adiuated R-8quartd Is 97.5% for thla modol. 

Population (POPA) wat the primary dnvtif. 

fortcnt CqmRidlon: 

Comparing the two foc'aca~U, M - out In year 2018 I 20.19')1, lnau!e from lall yur. 

tn the ahort-tenn, It Ul1% higher. 
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Chpnges to fO!'l!C811 M9del 

Last year GS aecounU; outside. HeaUng and Cooling Degree Oaya (HOD/COO) alld 

Population (POPA) were used. The number of obser.-ations also dlanqed. The data 

used this year was from 1992·1997. Laat year the data range uNCI waa from 1987 • 

1996. 

Total: 111 Qbserva!lont: 1987 • 1997> 

Total aales It the sum of the Inside and outaid.e models. The overan total forecast 

projects GS sales to be approximately 170,841 Mwtl'a for Fiscal Year 1998. 

General Service Demand (080) Ba'" lnaJde, Outalde end Total (Table 5-1) 

lnalde: f11 Obst«vttlont; 1987 ·1997) 

Variables uaed lndude: Employment (EWS), General Servk:e Demand accounts IMide 

and Employment (EWS). EWS wn the primary dlfver In the model. The model paSSH 

au atallltlcal teata and hal an AdjUittd R-$quarad of 118.0%. 

Forecast ComDIIjson: 

The difference between laat year's snd this year'a fonteaat. This years forecul Is 

approximately <C-10% lower ltvoughout the 1wenty-year foteCUt. 

Cbanoet to f91pC!I!t Model 
Last year Helldt of H~ (HH) and Labor (E) were UHd. 

Ou!a!do: (11 ObHtyltkm: 1987 ·1997> 

Real Per Cepit~! lnoome (RPCY) and Populltlon (POP A) _,. proved to be algnffic:anlln 

this model. The model hu an Adjusted R-sQulted of 95.4%. 

forecgt Comparilon: 

Out In the year 2018, this yallr'a forecast II ~oxlmately 8.0% higher than 1aat year's. 

30 



Chlngn to for!cat! Model 

A model could not be found fOf lUI yell't model. 

Tollt l11 Qbw•lllons 11!§7 • 11!97l 

The Total GSD s.Jn FOtKUt It the 1U1T1 of the inslde end outtlde modele. 

forecut Comptr!IOD: 

In 1•. the new fotecalt It ·2.51% lower than llat year' a. 

General Setvlce ~ o.m&nd (GSLD) SaiMintlde, Outside and Totlll (Table S·1) 

l!!l!dt: (11 Obwtatlpnt: 1 1!11 • 1 ppn 

The variabla that have proven to be algniflc8nt in thlt model Include: Headt ol 

Houaeholda (HH) end RM1 Per capita Income (RPCY). The primaty driver is HH. The 

model hal an Adjulted R-8quertd of 88.3Y.. 

fP!'ICII\ Compadton: 

In 1m, thlt yell' a forecut It 1 .3% higher than llat year' a. In 2018. It Ia 1.3% hlgher. 

YNI (Y) and EmPoymenl (EWS) _,. Uled at the ~!dependent variablet ll'llasl yea(a 

model. 

0! r!J!!e: (11 ObH!yltlont: 1 p!H • 1 !!!lll 
Thla It the d~ betou Mil the lntide end toc.l modlla. Pr ptecliooa ll'ldic:ate an 

annual change of energy of Cl.188 Mwtt'a a year. 

fQIICIIt Compectaon: 

Throughoul the foiKalt, ~ yu(t pccjectloua ana llightly higher than last yur'a, 

gradualy Ina IIIIFG to~ 10.~ In 20111. 
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Chaocm to Forecast Mos!el 

No change. 

Total: (14 ObHMt!ont; 1!184- 199D 

This model used Real Per Capita Income (RPCY) and Populatlon (POPA) as 

lndilpendent variables. Population (POPA) wn the primaly driver 1n the model. The 

model hu an Adjusted R-5quared of 98.5%. 

FOf'ICIJt Compadton: 

OveraU, there Ia a 0.65% 1n<:rea1e from lm yell's fontc:allln 1998. and 3.91% lncntue 

in 2018. 

Changu to fo!!calt 
Lut yell'a model used Real Per Capita Income (RPCY) and Population (POPA) as 

Independent vartablel. 

OTHER SAL.ES FORECAST 

Municipal 8ala (Table 8-1) 

(13 Oblervltlont: 1985 -1i97) 

The varlablel used were: Year, and Rul Per Capita Income (RPCY). Year being the 

pnmary driver wfth a T-staliltic of 18.72. The model has an Adjusted R-Squared of 

98."". 

Forpcaat Comartaon: 

In 1997, lhll year'l forecast Is -2.38% lowe.r and In 2018 1 change of -2.35% ill evident. 

Chlngea In fgrteyt Mos!el 

No change. 

38 



Privata Ar.a Ughtlng BalM, Inside, Outside end Total (Table 8·1) 

lnatdt: l11 Obttrvltloo•; 1p80 .. 1Ai7) 

Thla yUt the vllllabla thlt were UMd _,..: Privlte eree light ICCOUnts inside end RS 

IC:CCIUIU inside. Pltvate arM light eecounta were the primaly driver In the model with I 

T .Sc.tlltlo of 3.88. The model hal an Adjusted R·Squared of 118. 7~ 

fOC!CIIt ComQidiOD: 

Chlogtt to Eortceet Model 
The runber of oCMrvatlons thlt w.re UMd thlt year dllnged elgnlficlntty fnlm 1ut 

yea( a model. Thla will c:onllibule to most of the change eeen bltweln the two for~Ca~ta. 

This year we UMd dati fnlm 1 IIG2·11197 and lUI year dati fnlm 1888-19G6 waa UMd. 

Outaldt: ro Obwt•w: ;m. 1nn 
This year the lndepelldent vllilble UNCI wn Year (Y). The model hu an Adjusted R· 

Squared on 99.8%. 

fortcllt Compw11cn: 

Chlogn to fortcllt Model . 
The number ol obeel•lllol• ttwt were UNd this y.- cheuged algnHicanlly from lilt 

yell' a model. Thla will ~ to most of the c:henge eeen btt-n the two forlealtl. 

This y11r we UMd dati fnlm 11192·11M17 and lilt year data from 11186-11H16 were UMd 
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Wmr Salee (Tabte 8-1) 

A model using Population (POPA) was used to droelop the water tales projections this 

year. The model has an Adjusted R-5quared or 99.2%. 

EoreqJt Comad!oo: 

In 1998, this yut'a forecut Wll 5.1 ~ hlghlf than last )'NI"a. 

Changes to forecast Model 
l.at year a growth nu Wll used to develop the water tales forecast. The number of 

oblelv1tlons w11 alao dlanged to lncludt only dill from 11*-18i7. 

Unmetered &alee (Table 8-1) 

(10 Oble1vatlonl: 1888 ·18i7) 

UMletered lalel are thoM tales detMid from mUilldpal !VIIIng. For this ynr'a foreeut 

an aMualJVerage grvwth rn at the Polk CounCy population Wll used to develop the 

forecast 

Forecut eom!!ld!oo: 
In 1998. there II • -4.35 dec:rule owr :..t yut'a foniCUt. In 2018, lhlrl Wll an 

lncreae of · 111.87 dlc:ruM. 

Chlngn to fOI'!CIIt Modtt 

Heads of Houleho6dl (HH) and Raal Per Cepit. Income (RPCY) were used In last 

yWI model to ptojlct talu. 

Electrie Salee (Table 8-1) 

(5 OtMi vatlol.: 111112 • 111117) 

Thil year' a foreeut Wll baed on IWtorleal Clf'O'Wth rNI tor 1a1e1 and ac:oounts. 
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Foregat Comparison: 

The forecaat for lut year wu llgnlfieanUy lower throughout 2018 compared to this 

)'WI for.caat. 

Cbanon to forecgt Model 

Laat year' a model UMd Electric Account~. Population (POPA) and Employmern (EWS). 
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SECTION Ill· SYSTEM DEMAND FORECAST 
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SYSTEM DEMAND FORECAST 

Syatem Demand 

The winter montht In the forecut are from Novembor to March. Summer montn. aro 

from April through Oeloblf. 

Wlnt.r Pan· With COM«Vatlon (Table 0·1) 

(8 Obselvationa: 188~1ea7) 

The new fot'Kalt ~ the utility II winter peaking and wiU be throughou't the 

forecast horizon (1998-2018). Tho winter peak for Aacal Year 19981a 575 MW (at 31/). 

The variablet uaed In thlt model were: Minimum Temperatura (min), Day of Week 

(WMkend VI WMkday), end the Prior Day's AYirtge Temperature. Tho model has an 

Adjusted R-Squared of 92.5% . 

forecast ComPidaoo: 

We aro experiencing a ch1nge from tat v-ar'e toreca.tto IIUa year' I projection• of 

·2.96% lower In the first year to -8.13% out In 2018. 

Changes to forecut Model 

Last year'a model used the following ~Idem varlatlles: Minimum Tempona~~n 

(min). Year (Y) and Midnight Temperature. 

Summar Peak · With ConMI'Yatlon (Table P.2) 

( 18 ObMivatlona: 1980 • 1 ea7) 

This yea(a model includes Maximum Tempenrtura (max), and Population (POPA) a 

Independent varia~Mt. Thll model ha an Ad; IUd R-Squared ol88.8%. 

The new aumrner peak fat F1ac:al Year 199811502 MWa (at 97 degrMI). 
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forecast C9mparison: 

In 1998, the ntNt forecast Ia 1.72% higher than last year's, and out in 2018 11 Is 7.25% 

higher. 

Changes to Forecgt Model 

No change. 

lnt.rruptlble Demand 

The amount of pale demand fot 1m that Ia a!trtbul&ble to !he accounts on the 

tntenuplible Rate II approxlmllely 5.0 JN/s for the summer peak and 4.9 MWa for the 

'ftinter. The oolnc:ldent peak demand of each cuatomer Wit used to calculate their 

projected peak demand on the syatem. 

Contract Demand 

The amount of peak demand for 1998 that Ia lltltbu!a.ble to the account~ on the 

Contract ~te Is app!'Oldmalely -44.4 tN/a for the summer pale and 42.4 JN/t for the 

~er. The coincident peak demand of each c:uatomer wu used to calculate their 

projected peak demand on the aystam. 
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NETENERGYFORLOADFORECAST 

Net Energy for Lol'd (With ConMrvatlont Table E-1) 

{24 Observatlona: 1974-1997) 

Net enetgy tot lold - genenlled by Ullng 1 regrolllon model using Total Retail 

Sales. The Adjusted R-squared Is 99.7%. 

Eorec"t ComPidtoni 
There is a minimal dl1fentnce between thla year's fonteaat and llat year's. In 1998, thiJ 

year's- -2.15% lower than last year's, and In 201811--2.98% lower. 

Cbansm to fQ!'ICIIt Mocltl 

Last year 1 growth rata - UMd to develop the forec:at. The number of obaervabont 

tl\at _, used lhla YNI'- dlanged to lnducle date from 1974-1997. 

LOIIIM (Tabla E·1) foe-are·~ to ..-naln the tame In the short-term and begin decntaalng alightly 

out into the futln. 
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City o( L.akallnd 
Taba. E·1 

I 
E*trk & Waur UtJIIIM 

Net l!nefgy FOf Load Fcwc:ut 
With Conaarvallon 

I 
P'llcal .... LaitY_,.. AnnUAl u. ..... 

I 
y.., ~ '-' Foraeat Lee•• a %ofNI!l 

1887 1,711,7311 (106.286) ~21% 

1886 1,812.&41 (13J,123) ·7.34% 

I 
111811 1.8117,783 (118,513) ~.14% 

11180 2.0Cie,3111 (1311,8811) ~95% 

11)111 2.048,882 (12.4.402) ~.08% 

I 
111112 2,078.558 (134,857) ~48% 

11193 2.1311,1117 (134,593) ~.211% 

111114 2.2711.203 (181,513) ·1.09% 

I 
11185 2.380,382 (144,237) ~03% 

1M 2.447,710 (125,753) ·5.14% 
111117 2,443,482 (112,1128) -4.62% 

I 
Foraeat 

1111111 2.15e0.037 2.818.228 (137,1158) ·5 311% 
1111111 2.837,455 2.8115,897 (140,393) -5.32% 

I 2000 2,714,859 2.n6.165 ( 142,~1) -5.28% 
2001 2.7~.843 2.854,83J (148,028) ·5.23% 
2002 2,11154,888 2.1134.101 (1411,087) -520% 

I 2003 2.940.127 3.013,570 (152,148) -617% 
2004 3,015,12.4 3,093,038 (1S5,280) ·5 15% 
2005 3,0118,1141 3,172,508 (158,464) -5.13% 

I 2006 3,1118,442 3.261.1174 (181.183) ·5.1)11% 
'JJJ(f1 3.242,885 3,3J1,442 (183,937) -5.08% 
2008 3,3111.182 3.41 0.1110 (188.838) -5.02% 

I 2009 3,385,8110 3,4110,3711 (189.338) -4.1111% 
2010 3,472.8117 3.5811.847 (171.833) -4 .95% 
2011 3,840,484 3,8411.315 (176,375) -4.115% 

I 2012 3.823.032 3,721!.7113 (170,0$5) -4 .111% 
2013 3,81111,323 3,808.251 (180,815) -4.811% 
2014 3,na,847 3,837,7111 (183,&«18) -4.118% 

I 2015 3,851,1118 3,11S7,187 (188,3J2) -484% 
2018 3.1128,151, 4.048.858 (188,108) -4.81% 
2017 4,004,147 4,128,12.4 (1 91 ,1153) ... 711% 

I 
2018 , 080,382 (1114,728) -4.n% 

MGR ueYo 2.a% 

I 
I TABES-l.XLS \ Til* E-1 



SECTION V- CONSERVATION 
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CONSERVATION 

Demand.Side Management. Demand end Enervy ~uc::Jona 

Residential Direct Lotd Contrp! <SMABD 

The SMART Progrem repruentl cyclic c:on110I of realdentlal heltlng, ventllltlng, and llr 

c:ondilioning (HVAC) aymma, end c:ontinuoua control of W8ter helting 11) reduce 

we~ aensitive ayttem peek demand. ldelly, diAict loed control (DLC) u... 1 lhift 

of demlnd from Qni)eM to off-peak periods. A winter demlnd reduction of 

approximllely 1 KW per ec:count can be expec:t'ld from uch water heater under 

c:ontinUOUI control. Another 1.2 KW per ecc:ount can be expected from control of HV AC 

lystomt. 

Low-!ntemt I 9'01 

The ~ loin ~ pnMdel money to our mldlntlll eccountt t.o mike 

energy eflldent improYements to their t.om. It 1 low :ntereat rete. The reduction~ 

aaaoc:iated wfth the heet pump c:onveraloN 1r1 0.8 KW demand reduction at time of 

winter peek. Annuel energy 11vlngt of '195 Kwh per account per yeer c:en be expected 

ror_,-gy. 

Tbermel Enerav Stprtge ITESI 

Demlnd redudlont 1110 '•Jed w1tt1 tt1enn11 enervY can be ~ 11 en evereoe 
reduction of 51 'KW It time of pale. Thermll enervY lt0f'191 enlbln our c:ommercill 

and lnduttriiiiCCOunta to move most or an of their HVAC load to otf-pe1k hours. 



IIETliODOLOOY 

ECONOMETRIC MOQELS: 

Econometric modeling It the atatlldeal ratatlonthlp that eJqnuea the c:hangel In 1 

dependent variable u • tunct1on of • number of 1nnuenclng fect011 or Independent 

variablea. Eoouomttrlc: modtll auurne tMt the dependent Vlnable Will be dtc:ted by 

the aamt key fectcn In the fut\.n II It Wll In the peal. In order to project Mute VIIUII 

of the cllptlldtnt van.blt, projlctionl of ltMtae r.c:10r1 mual bt obtalntd for the forecast 

period. 

All Important contldlrallon In regrettlon anelylla It the aeltcl.on of vatiablta. 

Independent vllilbiM explain the chlnga In the dependent vanable. Thel'efore. 

lllf'llcitnt hlatorical datil for both dependent and Independent variables muat be IVIilablt 

to produce 1 regrnalon tqUIIion. GrapNc tecMiqun were lito used to Inspect the 

data, looldug c:loMiy f¥ tr.ndt end the rellbllity of hiltorQI elm All 1nnu.J 

proJectlonlln thlt yq(a fcncut were genertted by the 1110 of eoonomtiM modela. 

All of the modtll Ulld were examined for heterolkAiclntl & Mlill oorretation In order 

to verify the mlllllealllgnlficanc:e of the modell. The mtlhod UNCI to ex1mine !he 

modela for lhMt c:ondlliolw wea the ~ miJII!plltr (LM) tnt. Mullic:ollintari wea 

not oonaldtnlct to be • conoern In our modi II btc:auae the fon~CU!iug abill1y It often not 

effea.d and hlltvlll been known to Improve it. 

TIME-SERIES DECOMeoSmON MOQEl.S: 

rtme-Mriet dtcompoeltion wea Ulld to f~ f'IIQI Year 1lli7198 monthly Uln, net 

energy for load, a)'IWm pelka and eooount8 for budgetlng purpoat1 butd on the 

annual foreeat. T1ne flc:totl .. lncOI pot 1111 ~ In • tlrnt-Mrita dtcompotltlon model; 

IUIONI (montho'y) fKtotl, tr.nd (anra&al) factor, and the tyc:lcal fac::tc(, Monthly 

histone.! date for the variable In ~ It l'tqU!r.cl for thll form of analysis. The 

eeaonallndex wea c.lc:!Uted by 111ereging the aanll>lll fldotl (the~ monthly 

value I oenterect movilleverege) for 1 gNoln month Normllly. thll would !hen be 
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multipfJed by the trend com~ Slnce ennual foreeata had been eomple~. these 

numbera were used 11 oppoaed to 1 elmple trend \'aM. Cyclical factora were 

determined to be lnslgnlflc:an. Jlled on both examined g111.phicll data and on theoretical 

bases. 



PATA 80URCE8j 

Univeraity or Florlda'a Buruu or Eoonomlc and Buainen Reaearch (BEBR) Ann..al 
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1. E)(ECQIIYE SUMMARY 

The City of Lakeland Department of Electric and Water Utilities uses many ~Is. This 
document will explain some of the assumptions in maricct trends for coal, nat111111 gas, oil, 
and petrOleum colcc. The flm teetion of this report quiclc.Jy highlights the contracts we 
have In pltce as of publication of this document to • nutshell, we have a few contracts 
that are ebarlc:terized in the Ions tmn over five year term that mAinly deal with 
IJ'mspOrUiion of fuels and one D.IIUtll ga.s colllnlet. to the intermediate ranac. one 
through five )'Can, we have a mix of coal, oallll'll ps, and pet coke controets. Lastly, in 
the sbon term, we have very few coub iClS sinllC we try to optimir.e fuel purebascs in thc 
short term by utj!!z:ing the spot nwtet. 

The coal industry iJ aoina through some change that might be critleal to the coal price 
obWncd by the City of I akel•nd The fus:l cbanae IJ the Ouidity of the nwkcL Next 
year it is apec:tcd that Nymex, the Ntw Y or.k Mercantile Excbanae Commission, will set 
up futures c:ontracu for coal. This is to follow the trend of the natural ga.s futures 
contrKU and the elcc:tric futures conlniCtS that the Nymex aln:acly IJu ICt up. The 
COIIJCCIUCOCC ofth.IJ will be a nwkec that not only now is driven by denwld and supply, 
but will also be driven by speculation. 

The ICCOnd major point In the coal industry is the environmental regulation that will take 
place in the years 2000 and 200S. If a S1rong environmental reauJaiion occun, then we 
will see low sulfur coals be at a much higher premium than ever in the past compared to a 
medium to hiah sulfur coal. Fortunately, becawse of the fiexlbillty that the City of 
Lakeland bas in its fUel bum, Ibis misht be more beneficial to us than many other 
utilities. The demand for bigb sulfur coal is apec:tcd to decline and based on that 
assumption. many producen will cl05C their llline$ thereby also reducing the production 
of that fuel. 

The natural ps market is beglnnlna to cxpcric:oce the results of many yCMS of cbanae 
that have occurred in the market. Spenolarion bas become a very Important variable in 
the price of that fuel. It is no longcr feasible to forecast oawra1 ps pric:cs in the short 
tenD bascd on supply and cScmand ~the Ions term, the supply in the No.1h American 
continent JeC:mS to be more tban f"fficicnr 10 cover any forcaeen demand sccuario in the 
U.S. 'Tbcre is plenty of supply oomlna down from Caned• and it is expected that Mexico 
will begin to export Its Dllf1ln1 ps to the U.S. ifp-oductioo in the U.S. does not piclc up. 

The City of Lalcebnd does oot COIIIUIDC that much oil and for that reason leM imponanc:c 
bas been given to Lbc forocast!na of IUtb price. Overall, the oil market b driven by the 
OPEC naiions ln lhait inablll1y to asrce and maintain their quolal. U.S. prod~on 
continues to decline reprdlea of the lmprovemaJt.s in tecbnoloBY. 

The petrOleum coke IIW'bl is mr ioly driver; by forelan demand on that fuel. The 
domestic rnarlm mainly become~ a prial taker ins1ead of 1 price letter. But because 
produc:ers coiUiclcr petrOleum coke a residual product. lmi1J chanaes on spec:ull1lon can 
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ceuse major t1w:tuations in that market. 1bc City of I a!celend was able to time ill 
purebases appropriatcly so It is expected that in the year 2000 (upon the expected 
expinuion of the c:ollllld) the City of Lakeland's price 'M!uld have to increase to narrow 
the gap bttwoen our c:onU1C:t price and what thc market calls for. 

The City of Lakeland in ill forecast bas changed its methoclol.ogy to rct1cct the rcali1y of 
the l'tllrket more so than the marlc.et plus inflation. For that reason, this year, the reader 
will be able to find that tbcrc Is only one forecast for CICh fuel type and sucb forecast 
does DOt include the addition to the incrcaJe in fuel price an inflation rneasurtl])ent. It is 
believed that in previous yeus there was some double c:oWiting of not only the inerca.sc 
on the fuel but lho the iDcrcuc on the fuel in1latlon that ceused prices to increase in the 
latter proportion or the forecast. So the prices that arc in lhls document are the prices that 
we expect to get for thcne epcclfic years. Et has been found that when applying a said 
number for ioDation to the alrtady increuin;g prices of fuel. it compounds the effect and 
c:rca1eS unrcaJisljc numbers at the end of the forecast. 
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II 

D. CONTMCIS 

The City of Lakeland elwacteriz.es three types of contnlets: shon term Oess than a year). 
intermediate (a year to five year term), and lona term (five years or above). 

A. COAL 

Based o.n the above ebanlcleri%ation, in the coal area, we have two contniCts of 
intennedilte nature. One conttac:t is. with Slwnroek (Sun Co41) and this contrBCt 
bas the possibiUty of eontinulna for two additional yean. The other intermediate 
colllliiCt is with Consol Coal and ali this point in lime it is only for a oue-year 
term. Both COiltriCtS an: expected tn Jaiisfy 90% of our total need for calendar 
year 1998 

B. NATURAL GAS 

The City of lakeland has one lona tcm1 eonttac:t with Natunl Ou Clearinahouse. 
The cxpiratlon daLe of that conttac:t will be 2002. The amount of the contract for 
NIIIUI'Il Gas Clearinghouse varies mywbc:lc from 5,000 mmbtus a day 10 9,000 
mmbtus a day depending on tbc season. There: is a possibility for another I 0-year 
contrac1. a prepaid deal, participating with Florida Gas Utilities. Jr the prepaid 
deal becomes effective., It will be for 2,000 mmbtus a day for I 0 years beginning 
in 1998. We abo bave an intmnodl.ate eonlniCI with Colwnbia Oas Services for 
4,000 mmbtus a day all the way up 10 5,100 mmbtus per day. All of these 
contnlets once in elf eel. will account for around SO% of our 1998 nceclll. 

C. OIL 

At thls point in time, tbe City of Lakeland does oot hAve AllY long term contnlets 
or in1crmediato con~t~CU fo: the purdwe of oil since the purchase is minimal. 

D. PETCOKE 

We have an intermcdlato contract with Oxbow Carbon for the purtbasc: of 
petroleum coke. lbls contr8Ct expires in 1998 and it is for 100% of I •kelarvl's 
needs. Tbb colltrlct is also for the tnlllSpOIUtion of pet coke. 

E. TRANSPORTATION 

Under coal we have a contr8Ct wilh CSX that will expire in the year 2000. We 
also hAve a c oabiCt wilh Florida Gas Transmission thAt bas long term 

characlcriltics. 
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m. COAL 

The coal IIW'ket lw been vr:ry Nblc. Over the past few years, little in<:reUC or decrease 
lw occurred and In real terms (without Inflation) the price has been decreasing. The 
NYMEX Boo.n11a expecting to add a new funuu c:onllld in the second quarter of 1998. 
This will cauac the marltc:t to be more volatlle. This ia believed It be the c:asc mainly 
bued oo previoul commodities. The ps business, for caunplc, u ed to be aomcv.bat 
stable and after It bepn 10 get tnlded ll the NYMEX. it bccii'T!e vr -y volatile. So, the 
coal marltet could have a prot.bllity that it becomea more volatile a~.d mere lpCCU!Ilivc 
than ever. 1bb will ca~~~e a lot of chanaes In tho IIW'kc:t but none lf thotc changes ~~re 
expected 10 (I) dlanae 100 quitk.ly (In 1998)or (2) 10 Increase consumption. 

The Clean Air Act aod possible Carbon Ta by far will bavc the grcate11 affect on tbc 
c:oalllllllcet. CompiJance c:oal might be the rqu)ar t:nlded coal aod tbotc utilities that can 
bum higher IUlfur content than compUanc:e (less than 0.7%) will h:lVc a competitive 
advantage. So wblle the enclosed forecast iJ 1 fo.recut of the avcnae coal nwtet, wbicb 
in its majority will bave compllmce coal, it b abo believed that the price will be much 
lower for any lllillty that can bum biaher sulfur coal. Tbc bigbc:r aulfut coal, thou&h. 
would be dl.fficult to fiDel Iince there are only a few utilities that ern bum it. Many 
produccn are expcc:ted ID clOJe their bi&b IUlfur coal mines bccaux they c:xpcct lo v 
demand 

AJ mendoned In the c:onll'8Cl ecction. our coal c:ontractJ are sbon term ~within a year), but 
at least, the Sbl,mn)cl( Coal ill expected 10 continue for a couple of years, lf their price 
remains competitive. 

The big impecl for the City ofl 1telmd will be in blc:QdiQa different types of coals and 
thereby reducina the overall OOSl. This forccut does DOt wume a tmnendous blend 
siDce ll thb point in time it is unclear wba1 coala can be used. Some of the coals that 
present the 8fCIICSI opportunities for the City of I akelend are the Powder River Basin 
coe.l, the Wlnob Satin coal, Indonesia coal, llld South American coal. 

Sued on the Dep11tmeut of Eoc:rsY'a El:letJY lnfOI'IDI!ioo Adminis1ratioo, coal 
production wu 1 record 1,064 millioCIIbort lOllS in 1996. Production ia cxpocted 10 grow 
by 1.8% in 1997 with mnua1 output l"'*'hioa 1,013 million sbon 10os. Production "'ill 
grow by an additiooal 3.2% in 1998. Production in the~ rcaioos lbould continue 
10 rile siani.flcanlly over the foftcuaed period while production in intc:rior declines, and 
A!'P"Iac:hia produc:tloc 1f0W1 slowly. 
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IV. NA11JBAL GAS 

Since Mllmplemenwion of fllWICial produela In the natural au market, lhe natural au 
price bas been less susc:cpc.ive 10 dc:rn•nd and supply and more susceptive to financial 
derivatives and overall flllaDCW ITIIISICiions. This lw <:&used the rnarlcet tu bc:have in an 
antic proportioo.. For example, this year ~ have JCeO October prices 10 be: about a 

doUar hiper than December prices. In lhe pat. ~ have never acen such disparity IIIII it 
is difficult lO explain why 1\lCh disparity hu occwred. 

Because the iltl madcet lw become more fluid, the au market b'1ldes on 1.11 hourly and • 

daily bub witboul much coosideralioo 10 1ona 1enn production or demand. 

The ps supply in the U.S., Mcxlco, llld Camwle, when combined, produce eoouah 10 
salidy eny c:oocdVIblc demand by the U.S. awtet. The depeodeot vltiablcs oo oatura1 

gu are (I) weather In tho abort term, (2) some production, (3) some demand, (4) storage 
capebilltics. and. most importantly, (S) financial speculation. Any forc:casts found arc 
oonnally modeled usin& ODe througb four bcciUJC make~ speculation is diffic:ult 10 

model. For this rcato0, the cociOIOd forecast lw an avc:nae arowlh rate iostead of tryiog 

10 forcc:ut the peab aod the valleys this will occur Ill the awtet. The abort 1enn fom:ut 
is simply based on the Nymcx cloai.llg numben for each ooe of lhe followioa 18 months. 

A. TRANSPORTATIONOPNAnJRALOAS 

M of today, the City of l akelaod tranSpOIU 100% of its ps occd.s through the 
Florida Ou Transmiulon l)'ltCm. The Florida Ou Transmiuloo system bas twO 

main nitS forcapecity. Wbat is lalown u FTS-1 is for pbasta of the pipeline that 

include !"- I and Pbut 2. PTS-2 rate is 10 rdlcet coats of Pbue 3 and 

pouibly tho dtvelopmenl ofPiwt 4. FTS·2 pricca are hiaher than fTS. l and for 
that reuoo lht City orJ •kelmd bas embartcd on a mission 10 ftnd u much FTS· 
I u pouible and relinqubn IOmC of tho PTS-2 eape.;ity. Abo, it is expected that 

delivered ps (untrn.!pliblc tJliDSpOrUiti.o) is available D10SI of lht time. For that 
rtaiOII, lht City of I 8cllnd will DOC purchase all of lht capecity this it oecds for 
all of tbe power planll. J.ostetd it will opdmiu ita UJC 10 take lldvantaac of 
opportunities in tho market of Jdrina c~ abon tm:o c:apllcity prica on FOT. 

Then: ia I ntW project propoted that involves 8 accond IWW'al ps pipclloe in the 
IWC. The project ia la:lowo as Oulf Scmun. The proposal bas In it an lldditional 
soo,ooo lllOlbtua per day and ia tllpCICtCd 10 be on. line in 200 I. Altbouah the 
likelihood of thia pipd.iz:lc is, 11 thia poiol, unlmowo, It is believed that Ibis will 
brina new oowpetitloc and more oppornmitics for tbc end llltf. 

_ _ ___ j 
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v. mL 

As mcnlloned before, the City of Lakeland does not C:OIISUI'IIe larsc ~ of oU. 

'lllc we of oil. bec:aux of lu cxpcnx, is ldUI.IJy mlnimizzd 10 a few pcrccnta&cs of 1bc 

total fuel CONWt'lptlon for the year. NC'YC!tbelcss, the Ciry of LWiand docs have to 

pwchuc oU and oil Is mainly driveo by the fordiD countries l.bat have the most supply, 

abo lcoowu u the OPEC natioos. OPEC could conceivably drive the price up or down 

when then b pafoct communleatioo amona Ita mcmbcn. And thcR have been a few 

occasl0111 wbcro they hive bcco eff'cctlve In their aoal. Most of the tlmc, thouaJ!, lbe 

OPEC Dlti001 have bcco driven by their own Individual profit marsin and thereby 

lmaldr!a their quow and tam1na the oil priecs 10 mnaiD low. 

The we of ralduaJ fUel, especially the hlp au1fur rcslduaJ fuel IJ bell'¥ mlnlmlzcd u 

funhcr mviroamelllal fCI\I]a:dotul.lkc dfOCI. 8ucd 011 a U.S. Dep&tttnent of Encray 

Enerar IDf.mDalion Admin~Juatioo study, all prodoolon will continue to dcc:reuc 

tluouah year 2015. Altbou&h then 11e numerous advanus In oil diJcovery tec:hnoloaics, 

tbls Is expccccd 10 be loefficlent 10 ofliet dccllnlna raourccs. Baed 011 this JIUdy, tbc 

share of petrOleum CONUIIlption met by imperu riKI &om 44% In 199510 61% in 2015. 
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The pcuolcwn coke matkct Ia defined by \\'hal occurs in tht International market. The 

bulle of all pet coke prociiiClioo JOel to the International matkct 10 oiT~tt c:oaJ in lhc 

Europcan and AliaD IDirbt. Because of lhl.J, the price of pel coke will be dlffieuh 10 

C1timatc by icxiL A d011er look 11 iJucmafJooal matkct bas to be IAkcn to drive the 

lll\llllj)l1cma of the domtatic pel coke mute~. In Ita majority, the price of coai In Africa 

h.u 1 direct corrdllioo 10 the pel coke pricca that the City of Lakeland obta.lna. The 

relalioosblp iJ u Collowl: If the Abic:an coal price lnaeuc:s, tht pel coke market for 

Eurc:pc inacaa u \ftU 10 repJ.ce tht biab priced c:oa1 from Africa and thiJ, in n.m. 
incJUtet the domestic market a IIICn producdon iJ IAkcn out of the lo~ 41. The 

rovawe abo bas tho revme c:ooclualon. Jf the South Abic:an c:oa1 ltlll'ket [a dcpreuccl, 

thai will have less cSanand oo the petroleum coke and therefore lower its prices in lbe 

domestic area. BeCI'tte petroleum coke Ia a residue of what iJ caiJcd aackina oil, any 

ltJOIII mo\'C111Cftl In tbe downwlrd posldoo stimulates 1 areat interest from the producen 

of pet coke 10 tell offtbe lnveo&ory u quickly u possible. The effect causea the pel coke 

market to be very low when It Ia low and very blab when It Ia hlp. Becauac of tbla, lhc 

City of Lakeland bas 10 card'ully optiml:c tk pel colce prices when the down tum effect 

lakes place. Jt Ia ,.,......,mayicd 10 80 ioto IOIIJc:r tmn COObiW when the price is low and 

only 1 anaiJ moathly lpOl purcbua when the price iJ in an upward trend. Because of 

tbla the City of Lakeland bas bceo able 10 puclwe pet coke bctwccn five to ten dollars 
per too cbcaper tbao what :be marbt bas required. 

su.ce the Mobil refinery Ia the City of fAkdrnd'• only aource, ~developments will 

enhance our opponuahy 10 purehuc 1 tonacr tmn eonll'IC'l after year 2000. The forecast 

ahowl an l.ua m after year 2000 10 al:ow Lakeland' a prices bceornlna closer to wha! the 

market will be 11 thai point In time. 

There are 1 few refillt:ries In the 101d.bem p111 of the Unh.cd S~ that will i.octe&le the 

aupply of pcuolcum colce in the upcomina yean. TIICre is abo an eJfim•tcd increue in 

ccmumptlon by the florida Ulillties and ocher utilities tbrouibout the U.S. in tbdr U1C of 

pet cob. Udlitics IUCh 11 Ja-vwc, Tampe Elccttic., and Ortlndo Utilities are 

bcainnlna 10 Ute more pel colte dim bd'OR.. This will bave an effect on the Florida 
owket and II Ia believed thl11t wi!ICIUIC pet colce 10 bceomc rDOR c:xpcnslvc 11 demand 

inaeuel fillet than tupply can be obtained. 
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18118 
18811 
2000 
2001 
2002 
2003 
2DCM 
:zoos 
2008 
20t11 
2008 
2000 
2010 

$1.74 
$1.78 
$1.78 
:suo 
$1.112 
$1.84 
$1.111 
$1.88 
$1.80 
$1.82 
:sus 
:SU7 
:sue 

1 •lgt!end Eludllc I. w.t.r Ulllln 
...._, ProteaM Cost of Fuel By Type 

Base Cue 

sua 
$2.30 
$2.32 
$2.34 
$2.38 
$2.311 
$2.43 
$2.47 
$2.53 
$2.58 
$2.58 
$2.71 
sua 

SllliiiiCII 

$3.08 
$3.011 
$3.14 
$3.111 
$3.2.4 
$3.30 
$3.37 
$3.44 
$3.52 
$3.80 
$3.70 
$3.80 
$3..111 

$4..29 
$4.33 
$4.40 
$4.47 
$4.54 
$4,83 
$4.n 
$4.82 
$4Rl 
$5.05 
$5.18 
$5.33 
$5.411 

$4.44 
$4.53 
$4.83 
$4.73 
$4.82 
$4.82 
$5.01 
$5.13 
$5.25 
$5 .. 45 
$5.85 
$5.82 
$5.1111 

$1.11& 
$1.09 
$1.15 
$1.17 
$1 .111 
$1.21 
$1.23 
$1.25 
S1.27 
$1.28 
$1.32 
$1 .34 
$1 .38 

($2.25) 
($2.lO) 
($2.38) 
($2.~ 
($2.47) 
($2..53) 
($2.54) 
($2.114) 
($2.70) 
($2.78) 
($2.82) 
($2.18) 
($2.95} 
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11198 
1899 
2000 
2001 
2.002 
2003 
2004 
2005 
2008 
2007 
200a 
2008 
2010 

S1.74 
$1.7$ 
sus 
sua 
sus 
sue 
$2.03 
$2.08 
$2.14 
S2.UI 
$2.28 
$2.32 
$2.S7 

Lllbluld Oedrk & War UiiiiiJa 
Anl1lal Pr"oloacWd Cost of Fuel By TyPe 

HlgltCue 

$2.211 
$2.33 
$2.39 
$2.45 
$2.50 
$2.57 
$2.85 
$2.74 
S2.e5 
$2.98 
$2.97 
$3.18 
$3..31 

$IIIMbtu 

$3.08 
$3.14 
$3.23 
$3.33 
$3,44 
$3.55 
$3.ell 
$3.111 
$3,118 
$4.11 
$4.211 
$4.48 
$4.11S 

$4..29 
$4.39 
$4.53 
$4.87 
$4.111 
$4.911 
$.5.15 
$.5,34 
$.5.54 
$5.78 
$11.00 
$11.28 
$8.64 

$4.44 
suo 
S4.n 
$4.94 
$5.11 
$5.29 
$5.47 
$5.811 
$5.90 
$11.21 
$11.53 
$11.113 
$7.13 

St.ele 
$1 .11 
$1.111 
$1..22 
$1.28 
$1.30 
$1 .34 
$1.38 
$1.43 
$1 .47 
$1.53 
$1 .57 
$1.112 

($2..25) 
($2..27) 
($2.29) 
($2.32) 
($2.33) 
($2..35) 
(S2.3e} 
{$2.311) 
($2.40) 
($2.41) 
($2.43) 
($2.45) 
($2.47) 
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18M 
1M 
2000 
2001 
2002 
2003 
2004 
2005 
2008 
20117 
2008 
2008 
2010 

$ 1.74 
$1 .73 
$1.73 
$1 .72 
$1.71 
$1 .71 
$1.70 
$1.119 
$1 .89 
$1.1111 
sua 
$1.87 
$1.110 

Ubl8nd 9Ktrtc & Wa1er UlllltiH 
Annual PI ojec:tMI Cost of Fu.l By Type 

'--C.. 

$2.211 
$2.27 
$2.25 
$2.24 
$2.22 
$2.22 
$2.22 
$2.22 
$2.25 
$2.2$ 
$2.20 
$2.30 
$2.33 

~ 

$3.00 
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