
Ja"'-' P. Fama 
OOfiPOI'V.TE COUNSEl 

October 29, 1990 

Mr. Steve c. Tr i hble 
Division ot Records and Reporting 
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101 Bast Gaines Street 
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ALTERNATIVE 9 

COMBINED CYCLE- MUST RUN ON GAS 

OE8CAIP110N: 
t- 2.$5 MW COMBINED CYCLES WITH A TOTAL INSTALLED CAPACITY OF 2115 MW. 

GAS CONTRACT SECURED IN 1998. 

802 EMJ88k)N MOOIFICATION: 
AU..CCON GASANOON MUST RUN STATUS BY2001 . CONVERT1.1% T00.7% 

8Ul.FUR COAL AT CR 1 & 2. 

802 EMISSION TONAGE': 2001 : 
2005: 

134,818 
122',518 

AYAl!.Ml& JiUTUAE EMISSK)N CONTROL MEASURES: 

OPERAnQNAL: 
1. CONVERT 8AATOW FROM 2.5 .. TO 1.0% SULFUR OIL (-8,000 TONS). 

l. CONVERT TURNER & SUWANNEE FROM 2.5% TO 1.0% SULFUR OIL (-4,000 TONS). 

CAPITAL IWES'rMENT: 
ICfMICA 1,2,4&5. 

GENERATION MIX BY FUEL TYPES IN 2005: 

21..,... 
10.11.., 
25.48 .. 

OIL 
DISTILlATE 
PURCHASE 

CAPAI:i(f"'( MIX 8Y FUEL TYPES IN 2005: 

OIL 
DISTILlATE 
PURCHASE 

10.84% 
1.21% 
3.45% 

MILLER 
QF 

16.27% MILLER 
20.48% QF 

6.77% 

ACCUMULATED PW REVENUE REQUIREMENT (1890-2019): $21.004,749,000 

RISK ANAl. Y81$: 

4.76% 
14.40% 

3.36% 
10.12% 

THERE IS A_... CHANCE THAT THIS AlTERNATIVE HAS A LOWER CUMULATIVE 

PW-REV AEQ THAN ALTERNATIVES. 

ADVANTAGES: 
1. ATTRACTIVE ALTEP~ATIVE IN THE LOW FUEL SCENARIOS. 

2. FUEL FLEXIBIUTY PLUS OTHER OPTIONS FOR FUTU~E EMISSION REDUCTIONS. 

J. LESS CAPITAl. COST. 

DISAOVAHTAGES: 
1. QA8 DEPENDENCY. 
I. FUEL PENALTY FOR MUST RUN STATUS. 

S. CUM PW REV AEQ fS t312 MIWON MORE THAN ALTERNATIVE 5. 
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ALTERN A T1VE 10 

COMBINED CYCLE AND COMBUSTION TURBINES (MUST SCRUB ALL COAL UNITS) 

DESCRIPTION: 
7- 235 MW COMBINED CYCLE UNITS, 4 - 165 MW COMBUSTION TURBINES, 

TOTAL INSTAUEO CAPACITY OF 2305 MW. 

S02 EMISStON MODIFICATION: 
SCRUB OR 1, 2, 4 & 5 AT 80%, CONVERT CR 4 & S FROM 0. 71Mt 

TO 1.1.C. SULFUR COAL 

802 EMJ88tON TONAGE: 2001 : 
2005: 

101,043 
110,744 

AVA1LA8L£ FUTURE EMISSION CONTROL MEASURES: 

OPERAT'IONAL: 
1. CONVERT BARTOW FROM 2.5% TO 1.0% SULFUR OIL (-17,000 TONS) 

2. CONVERT TURNER & SUW~NEE FROM 2.5% TO 1 .~ SULFuR OIL (-6,000 TONS) 

CAPITAL INVESTMENT: 
NOH£. 

GEN£AA110N MOC BY FUEl TYPES IN 2005: 

COAL 
NUCL£AA 
QA8 

81.47 ... 
10.51 .. 
0.71 .. 

OIL 
DISTILLATE 
PURCHASE 

CAPACfTY MIX 8V FUEL TYPES IN 2005: 

COAL 
NUCL£AA 
GAS 

17.81 .. 

··~ 0.00... 

OIL 
DISTILLATE 
PURCHASE 

18.82% MILLER 
13.46% OF 
3.47% 

16.131Mt MILLER 
3i.48~ OF 
6.71~ 

ACCUMULATED PW REVENUE REQUIREMENT (1880-2018): $21 ,448,485,000 

RISK ANAL VSIS: 
THERE IS A 2.5 .. CHANCE THAT THIS ALTERNATIVE WILL HAVE A 

LOWER ACCUMULATED PW REVENUE REQUIREMENT THAN ALTERNATIVE 5. 

ADVANTAGES: 
1. 602 EMISSIONS ARE WELL BELOW EXPECTED LIMIT. 

2. SMALL UNITS WITH SHORTER CONSTRUCTION LEAD TIME. 

DISAOVANTAGES: 
1. DEPENDENT ON OIL AND DISTILLATE. 

2. CUM PW REV 'REO IS $756 MILLION MORE THAN ALTERNATIVE 5. 

I. UNFAVORABLE IN HIGH FUEL AND HIGH DEMAND SCENARIOS. 

6.061Mt 
14.40% 

3.30% 
10.03% 
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OESCAIPT10N: 

ALTERNATIVE 1 OA 
GASIFIED ORIMULSION 

I- 235 tiW COMBINED CYCLE UNrTS, 4- 185 MW COMBUSTION TURBINES 

WITH A TOTAl INSTAllED CAPACITY OF 2070 MW. CONVERT BARTOW AND 

ANCLOTE TO OAIMULSION GAS IN 11/18i5 AND 11/1897, RESPECTIVELY. 

802 EM18810N UOOtF1CAT10N: 
NON£. . 

2001: 124.174 

2005: 131,605 

A VAllA. E FUTURE EMISSK:JN CONTROL MEASURES: 

0PERA110NAI.; 
1. CONVEATCR 1,2FAOM 1.1~ TOO.~ SULFUR COA1.{-20,000 TONS). 

I. CONVERT TURHEA & SUWANNEE FAOM 2.5% TO 1 .~ S.ULFUR OIL(-6,000 TONS). 

CAJifl'AliNUlMENT: 
ICAUI OR 1, 2. 4 & 5. 

GINEAATIOH MIX BY FUEL TYPES IN 2005: 

COAL u.~ OIL 2.73% MILLER 

NUCLEAR 10.51~ DISTILLATE 11.28% QF 

GAS 0.~ PURCHASE ' 3.~ ORIMULSION 

CAPN;fTY MIX IV FUEL TYPES IN 2005: 

COAL 18.$4 .. OIL 4 .06~ MILLER 

NUCLEAR 8.45 .. DISTil.l.A TE 38.28% QF 

GAS 0.01* PURCHASE 6.85~ ORIMULSION 

ACCUMULATED PW REVENUE REQUIREMENT (1890-2019): $20,695,470,000 

RlSK ANAL Y8&8: 
THEA£ IS A II* CHANCE THAT THIS Al TEANATIVE WIU HAVE A 

LOWER ACCUMULATED PW REVENUE REQUIREMENT THAN ALTERNATIVE 6. 

ADVAHTNJE8: 
1. NO SCRUBBING OF EXISTING COAL UNITS. 

2. SMALL UNrr& WITH SHORTER CONSTRUCTION LEAD TIME. 

3. LCNi CAPITAl COST, COMBINED CYCLE EXPANSION PLAN. 

4. CUM PW REV REO IS P7 MIWON LESS THAN AlTERNATIVE 6. 

DIIADVANTNJES; 
1. FUEL 8UPPL Y RISK (UMITED FOREIGN SUPPLIER). 

I. UHPAOVEN TECHNOLOGY. 
I. UNFAVORABLE IN HlGH FUEL AND HIGH DEMAND SCENARIOS. 

4. AHCLOTE AHO BARTOW MUST MAiNTAIN A 70 .. CAPACITY FACTOR. 

5.42% 
1•UO% 

18.~% 

3.90% 
10.23% 
12.40% 

5. 70 ~ OF REQUIRED S02 REDUCTION DEPENDENT ON SUCCESS OF TECHNOLOGY. 

I . ASSUMES OAIMULSION GAS PRICED AT HIGH SULFUR OIL PRICE. 
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DESCAIPTION: 

AL TERNATJVE 11 
ALL COAL UNITS 

I· 700 MW AND 1 - 200 MW COAL UNITS, WITH A TOTAL INSTALLED 

CAPACITY OF 2300 MW. 

S02 EMJSSION MODIFICATION: 

CONV£AT: 1.n~ TO 0.~ SULFUR AT CR 1 & 2. 

802 EM18810N TONAQE; 2001 : 
2005: 

126,718 
117,502 

AVAIUBLE FUTURE EMISSION CONTROl MEASURES: 

OPERAT10NAL: 
1. CONVERT BARTOW FROM 2.&'41 TO 1 .~ SULFUR OIL (-7,000 TONS). 

2. CONVERT TURNER & SUW~EE FROM 2.~ TO 1 .~ SULFUR OIL (-4,000 TONS). 

CAPfTAL INYESTMENT: 
SCRU81, 2,4&6. 

GENERATION MIX BY FUEL TYPES IN 2005: 

st.~ 

10.51~ 

o,sa,. 
OIL 
DISTILLATE 
PURCHASE 

CAPN:;rTY MIX BY FUEL TYPES IN 2005: 

37.8C* 
8.28 .. 
O.OC* 

OIL 
DISTILLATE 
PURCHASE 

7.47 .. 
1.001Mt 
3.445 .. 

16.02CMI 
20.1n41 
22.81~ 

ACCUMULATED PW REVENUE REQUIREMENT (18i0-2018): 

RISK ANALYSIS: 

MILlER 
OF 

MILLER 
OF 

120.973,487.000 

THERE IS A 2C* CHANCE THAT nus ALTERNATIVE WILL HAVE A LOWER 

ACCUMULATED PW REVENUE REOUIREMENTTHAN ALTERNATIVE 5. 

ADVANTAGES: 
1. FUEL SUPPLY SECUF:.TY. 

2. FUEL FLEX1BIUTY FOR FUTURE EMISSION REDUCTION. 

S. S02 EMISSIONS ARE WELL BELOW EXPECTED LIMIT. 

4. AlTAACTIVE IN HIGH FUEL SCENARIOS. 

OJSADVAHTAGES: 
1. CAPfTAL INTENSIVE. 

I . LONG LEAD TIME FOR CONSTRUCTION MEANS EARLY COMMITMENT. 

I . CUM PW REV REO IS ABOUT S281 MIWON MORE THAN ALTERNATIVE 5. 

2.91 % 
144.40% 

3.30% 
9.96% 
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ALTERNATIVE 12 

IGCC AND COMBUSTION TURBINES 

DESCRIP110N: . 
J..IIO MW IGCC, 2-310 MW IGCC, 2-115 MW COMBUSTION TURBINES, 

WITH A TOTAL IHSTAU.ED CAPACrTY OF 2110 MW. 

802 EMISSION MOOIFICAT10N: 

CONVERT CR 1 & 2 FROM 1.1 ~TO 0.~ SULFUR COAL 

2001 : 
2005: 

125,718 
117,S02 

AVAILAILI FUTURE EM18810N CONTROL MEASURES: 

OPIA110NAL: 
1.CONVEAT BARTOW FROM 2.5~ TO 1.<* SULFUR OIL (-7,000 TONS). 

I.CONVERT TURNER & SUWANNEE r-ROM 2.5" TO 1.<* SULFUR OIL (-4,000 TONS). 

CAPITAL INESTMENT: 
SCRUB CR 1, 2, 4 & 5. 

GENERATION MIX BY FUEL TYPES IN 2005: 

..... ~ 
10.51~ 

0.51,. 

OIL 
DISTILLATE 
PURCHASE 

CAPACITY MIX BY FUEL TYPES IN 2005: 

COAL 
NUCLEAR 
GAS 

33.84~ 

e.se~ 

O.OC* 

OIL 
DISTILLATE 
PURCHASE 

1 O ... S~ MILLER 
2 .~ OF 
3.<48~ 

us.~ 

23.28~ 

8.~ 

MILLER 
OF 

ACCUMULATED PW REVENUE REQUIREMENT (1890-2018): $21,447,515,000 

FijSK ANAL Y$8: 
THERE IS A 0." CHANCE THAT THIS ALTERNATIVE WIU HAVE A 

LOWER ACCUMULATED PW REVEN1JE REQUIREMENT THAN ALTERNATIVE 5. 

ADVANTAGES: 
1, SCRUBBIHG OF EXJ'JTING COAL UNITS NOT REQUIRED. 

2. CLEANEST TECHNOLOGY(~ FOR 502). 

3. IGCC UNITS CAN BURH VERY HIGH SULFUR COAL (5.-). 

4. S02 EMISSIONS ARE WEU BELOW EXPECTED UMIT. 

DISADVANTAGES: 
1. UNPROVEN TECHNOLOGY (IGCC). 

2. VERY HIGH CAPITAL COSTS. 

I . OUM PW REV REQ IS 1765 MILLION MORE THAN ALTERNATIVE 5. 

3.6~ 

14.40CMI 

3.36~ 

10. 1~ 



• 

~ 
~ 

• • 
1990 GENERATION FACILI'n" STUDY 

AI..TERNATNE-f2 
800 

-

700 .. 

600 I liW='MN=L I 

~~--------------~ 

..001 ,..~ 

300 4-----' 

200 4------1 

100 -t----1 

0 ......... ~ ...... 

1991 1992 1993 1994 1995 1996 1997 1998 1999 20Vu 2001 2002 2003 2004 

YEAR 



APPENDIX B 



R..OfmA POWER CORPORATION 
ConiiMIIion Pfc9.na For the 90'1 

The lalbMng progllml have been tlpprCMd by the Florida Pubic SeMce CommisaUt 

111e~ thllt Florida Poww w1 rec::eMt ftnll permission to~ the p.cvams 

8lbout November 1, 1880. 

HDIE 18 &liON AlDT 

A ~ld flcf1da Pou. .. D'/ ad~ Ill ~ e .nn. the home llrUCtln encl 

••cw ~ ......... On •......, ctwctdltt,. •dor "de.- - neodn(1 

COl II ft II Qii eclal.. The CIIIDnW ,..._ lllformllllon on the COlt of llfl twpli's Of 

equlpnwt ..X.Ii~Mnded. hoW much the energy -.1ngi waUd be, end hoW lang 1: 

-... tlllcllto -pey bllck-.. m 1 ba•at In en.gy COlt 18\ftng. Thilllionnllion 11 t.ed 

on .-~g~e tor Flartde tana rn ect1tion. the adtor ~the opporU1Iy to .pain 

ae. Flortdl PQtJW prog~••• dill" led to prornoee .WSW efllc:lency. The ad COVItl 

.. buldlrV lllr'uCIII.n. ~ ca*ing lnd WMttwiltalpplng. hllliiQ lnd llr 

ca~dbiiiiQ .,111me. ..., hntlt'Gt end ott. .,.gy Uling ~· There II no 

dWgllar .. Home lnepedlon AuciL 

Thi Flortdl ~ rwptlll ...... epecA: ~ ot the hcme.ltrUC::U'e. 

~lndao.ltlll'nllllfecl
lleg.wsw~A..,.a.l~~ II done, Md 

a wtltM f'IPOrt II Qlwn to the home owner ~.., eg the COlt end eMlgf uvtngl at 

~did .,....... lnd precticel far 1hllt ,..dine». The INIIylll ~ the 

bulclng IWCILn. ~ CUci1g end Wlllhlilta~. heating end llr condllianlng 

.,u1ma. Wllllr helting.lnd o1w energy Uling ~. There II a $15 ct.ge tor the 

a.dcup Aucll 

f1orldl Power Mll111 .. CUitDnW In doing mnor wutheilutJon energy lnipowemeull 

to,. home. 1 reconmendld on., adt end Veed to by the cutonw. Aortde Power 

•••~ tor a ODiilrKIIDI 10 do ,... •• y •••lta"*eg, '**lng. _.. h8allr 

.......,.,. lnd lnltlllreg bt: low device~ in lhobuaa. florida Power PIYS hllthe COlt 

olfil wartc up 10 m. T* COitl tor a Fbcup u rctcm ucud 1100 to sun 
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Load ~ ila YOknaly program that allows Florida Power to tlm off sale cted 

~ ~ ~111ctrtc ceeltl• ~IQ lftJ/« • ccnditiorq, wat. halterl, 

.-.d pool,....._) fer lhcrt period~ of tine cUing peak Ill Cb1c:ll UI8Q8 I IIQIMd to tJij 

,. CUIICimlr, ndoG)fieicled IWitchelnrn.tlled on til equipment. The c:uatDmer 

t. a dQcl ~tine IC:hldiJII to be cyded lnd ~I 'ncit en the monlhfy Ill ctlic 

bl dlplndlrv on tho IChldule •llec:t8d. 

Law ll.,..lclnln JNrlrtll to make n1ljcr ..-gy tftlc:iii~C¥ ~o••••• to han111. 

1hl Flartda N*: SIMce Canmillicn CU1'W1Itll f&nlltil prog~wn end ... aldlldl 

tor ~. A f'fcrldl Poll* .wgy ad II req&ftd. 

RE8IlEN'IW. DUCT WOAf( PAmSURE TEST & JEPAIR 

I~ on en auc1t. a preuure/evacuation t.lt II dane en the hcme'a e~~.a• 

duct work .,uarm. lhilldlildlle ant air 1e11ca thlt CCIUd ca.-erwgy iea b¥ i •idlon 

Gf .. lllciL 1he ~then hM the option tot-. fae r.ka replhd. Fbfda 

Power ~ hll the COlt of the t8lt end the ....,... up tiD 1125. Pk.lgglng ... energy 

1Mb wl IIMiigl.-c.llty In home hNtlng and ccolllg c:mta. 

RESDENJW. NU.ATION PROGRAM 

Florida Powlr wlaullt the CUitOmlr In upgrldng c••~Waltic Insulation to recu:. 

lnll'gy ~ana b her ling lnd air ocnclticuing fw heme. I en .,.gy IUCillhowa thlt 

.... lllldcn In .. heme II ptellrdt1 .... thin Bl (In Rilx of n.UIIon YIU), Fbfda 

Power wl r-t up to 171 to haw ttw Nlllation IIMI l;'l~ved to R-18. The CUb'ml 

otai• ocn.,.,.... t*il tom c:ontrac:11n IIPP'Owed by Fbtda Powar. 

Flol1dl Powlr wll oondud en~ prcvw11 fer • CCIIddci•'Q ~ d1rfrra 

to Ill hW' tllciiiOJ &*ill air CCIIdllcrilg, ,_ ~. end heat f1KXNWY or 

hell.p.ll1) Wlllr hiAG equipment. Enccullglng the .. of this equipmlrf wllllllt 

lw homacMNr In Nducll1g lnel'gy UN and COil 1hl lnCit1ltve PfC91m wl 8W8rd 
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poi 11a to the dNIIrl which Cln be r.deemed for nwc:hlndiM giftl. Mininun efficilf ICY 

el6aga to <Pitt for the pogran wl be lpec:ifted by Florida Power Corp. 

~-COtaTIONNB
~ 

... nied tar ...... COidial.~g u.up .. lrdcll.ci 0 'ng ... .wgy ad. Florida 

Poe• .. 'iwe .. ....._ I ~ WOf1h $5 tou:•d I Uwup d I C*tbill -

CD dial• ar hilt JUnP. Coitba:turl wil be tpprOY«t by F1crida Power to do thil 

work. MILM*'G equlprnn ~ good working concltion wl help to reduce .,.,gy UN 

tndOOitl 

flarldll Pow• Np1 111 ~e•• wl be In dole touch wllh ..... .,. ... In the rulctantlll and 

CCII.,. dill building llld. Slrr* ... wil be apoiiiOI'ed on the flartda Energy Eflk:ilriCY 

lulclng Code. how to buld., energy efllcllnt home, and tnet'gy~ aqulpmert. 1he 

cMt work In model hOnW wl bl an-n *lid far w llllt8Qe and fiPihd lit no 

~ge to .. blldlt. Btlldn wl be required to lncarporll8 tnt ctwno-lrdc:Dd b) 

N p 1111n tilt~ 1hl t:JIIIncl c:l homel bull In thlt dlv~ 

lhllil I pial progilm In C*1lin ... d Florktl Powlr'l ..W:. .... A healilg ltr:nge 

., • ..,.. (llrgl~trng~ -.. n eo~ibol eqellpnwtt) w1 be ••tal•d 1n nl•ctec.t test 

~. lhl- ~the .. wl t» heated dur1ng off-puk *'-· 1hl ~ --r/'1' 

.. be Ulld tar hDml hulng cUfng ~ of pelk 111ctra1 uuge. ~ h the 

home .. bl COitbolld"'"""" Floi1dl Powlr"l ...... Load Mliaagement eyatam. 
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8UStNESS ENERGY ANM.VSIS 

1'hl Mltfttlta II ., ln-dlplh adt of the comnerdall'lndu customer's flcility. The 

COI'f1)UW ••'*~ ad Idle dill the IOU'CM d energy~ and makes written 

~an how to ~ energy efftc:lenc.y. A cettifted Florida Power aucit 

Npl'lll Ullw ex lngi 11r l!plldla muctl time in the c:uatomer'a fdty • n11ded to 

COit!llll .. a ~ ~ lludy. ~lbrnation gllhel.t II IINIIyzed using In energy 

ad COI'f1)UW pOQian. 8pldllc ~· .. rr.de for conMMIIIon Kticn 

wlh lllb'mtlllol' an COlt. --sw AVIngl. lf'td peybldc time for Ndi -'!emU 

NCOI'M'II'Idllal L h ,. .... wl -.c, qUin florida ftow. progl.,. for f'Nnc:ill 

111111•aln mlldng .._ ~wenwa. A ctwge Ia made for the Anlt1lia IUdit in 

llllfCJn to .. ., ... nDIWr energy 1M f:l '- ..... I .-.commendltiol• n 

ln!pilnw1t8d. the ..,.._,.. adon COlt w..l be rWlcfld to the CUitomer up to the aucit 

COil ....... 

1 ~on ... lid. a preuurt/MI(:UIItiOn taM il done on the cetiblll duct wotk 

aylt8m. Thil Idle 1111111 "'' lir lllkl thlt could CIUM energy loa by klllbatlon ot 

_.lllloti. n. cuetanw thin hll the cptian to have thole leaks repaired. Florida 

PotNII' wl pay up tl) $121 cl the COlt ct the-- repllir procedure. Ptugglng theN 

erwgy .... w1 ..,. avlllclrldy in heating • coo~~~; coeta. 

Floiida Po• wl-*ln the COlt d iebctiiQ hdoor ~ltilg to high-«ffdency types 

lbfttt-=IIIW'fGnlnaJclt. lnclf1lt!.- wlbe Ut1eredfor~ wtth ~~ 

._...,.lnd ~tdu.-.llmp type~, 1112onlc b1lnla, end liver tim reftec::tDra • 

., "*1'f cornT*cill illillldlhn...a, "J ltitiQ II ·tw pr'llllr'f energy user, and I8Yings 

thraugh llldlnc¥ llt"'OU..,.... C*l be •atnllt. 

COIM:RCIIAI.Jita.IS'niM.HVACllJNElP 

... .-..ed tat 1ft .. ~~ tl.nup illdetdled cUVlg., .. gy audit. 

F1ortdl Pow. wl ~ thl cutomer a C*tlc:ate WOith S5 tow•d 1hil HMcl. Cenlr1i' At 

~.,. Md ..._. ~ cl 80.000 Btu ex lela .. elgible. CoubidOI'I wl be 

tpprOWd by flartda Powlr to do thil work. MllntiMnce d equlpf1'ln in good~ 

order wl help ..:tuct •*VI .... lf'td OOil 
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1hl Cll fbcup progiM1 prcMdel miner weatheciution measures as idet1tlfied in an audit 

• a pte-dltlln•Mtd Pf1ce wflh 111istance from Florida Power. Authorized measures 

~ ~ Mlttwl•lppi-a. door aweepe and threlhok:il, window fttm. Willer 

h11•1 -....an. fu:llt •attn. _,., ~ (24 or less). and HVAC filter 

.......... A:lrtda Powlr wl pay hal of1he COlt of these aeMcel (up to $100) if 

,_did br In~ OOIIIIIICb. 

Aortda Pawlr wl concid In lnclntiw progrwn tor ... condtionlng deiiii'W to ... 

h,WHIIIclll~ '**•• 001dlicMg. hNl ,unpa. anc:t hNt reco.wy or heat~ 

... hill tO~ Enca&nging lt*equlprnn .. elliltthe a.tomw to reducs 

energy ~ ... COIL Elglble ~ lllmled to 80,000 Btu or lela. lhllncenltve 

progtWn wl.-d polrD to the dell1rw which can be rw.taemed foe' merchandiM gifts. 

Elldlnc¥ 11111101 to q~r'l!f for this prog~am wl be lpedfted by Florida Power . 

1hll pog~em w1 o11r 1n •ICII"'tiiM to CUitomera to replace lnefi'Oent motc:n with high 

.. ._~ tvPa ~ crdlr to be eligible. the CUI1onW nut have a Florida Power ene~rw 

ad. FPC w1 epec:lv .tftclency ••IQI of the old and new~ that wl qualify for .. ~ .... 
HEAT PilE~ 

Fbtda Poww II concu::tlng • plct pegram to INIIya the energy I8VIngl r..uting from 

.... r' ran o1 bill-pipe ~ en • conclllcnll'l to coe lbol humklly and r.duc8 

--cw ~ flgtW CUitCmlfl and,.,. MlCU1II wl be deterriMid cUing the project 

d11fgrt pt-. and wl be dlpllde"l on thll CU8t0mlr'a ayam conflguatlons. 
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£Qcut1ve S~ry 

Introduction: 

Florlda Power Corporation has completed the 1990 Generation Facility Study. 

With approx1~~tately 740 HW (winter rating) of combustion turbine capacity in 

the i~d1at~ horizon and the first phase of a 500 kV tie line by December 

1~95 , this study only forecasted the capacity options for the analysis tim! 

f~ of 1997 to 2005. Based upon expectation of future load growth, fuel 

prfees, technologjes, capital costs and Clean Air regulation, t he conclusions 

of thts study provide capacity addition options that best suit Florida Power 

Corporation's needs. 

Key Ass'-Pt 1 ons: 

The key assumptions for this study were: 

1. Demand and energy growth rate 

2. Cogeneration 

3. Energy Management 

4. Relative price of coal, oil, and natural gas 

5. General inflation rate 

6. Capital cost of alternatives 

7. Regulatory limits on sulfur dioxide (S02) emissions 

8. Available technologies 
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The forecasts of de.~nd and energy, fuel and capital cost were expanded to 

produce low and high values with associated likelihoods of occurring. 

Tht following facilities were assumed to be 1n service by 1997: 

1. All ECS units, except Avon Park 2, will return to service by 

November 1992 . 

2. 370 HW (winter rating) of combus~ton turbines in November 199 l. 

3. 370 HW (winter rating) of combustion turbines in November 1993. 

4. The first phase of a 500 kV tie line constructed to Southern 

Coapany by Oece~oer 1995. 

The candidate c~pactty alternatives for analysis were : 

o Standard pulverized coal with scrubbers 

o Integrated coal gasification combined cycle 

o Combined cycle 

o Combustion turbine 
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Mlthodo 1 Oty: 

A ser1es of scenario a 1 ternat ives were created to meet system capacity 

requirements using a wide range of technology combinations. The analysis of 

each alternative focused on the relative economics and risk associated with 

each alternative under uncertainty . Consideration of practical constraints 

such as licensing, site preparation, fuel security, construction schedules, 

co.pany expertise and expected Clean Air rt~ul ation were also considered. 

A flow chart of the complete generation planning process for the Facil i ty 

Study is illustrated 1n Figure 1 on the following page. 
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Results: 

The following capacity additions are recommended as a result of the study: 

o Install two advanced combustion turbines at 165 HW (winter rating) 

each in November 1997. 

o Install a convent ional 700 HW (winter ~ating) pulverized coal plart 

with at least 90-percent efficient scrubbers in November 1998. 

o Install a conventional 700 M- (winter rating) pulvJrized coal plant 

with at least 90-percent efficient scrubbers in November 2000. 

0 Install one advanced. 165 HW (winter rating) combustion turbine in 

Nova.ber 2002. 

o Install one advanced, 165 HW (winter rating) combustion turbine in 

November 2004. 

o Actively pursue the commercialization of IGCC technology and 

Or1~1s1on gasification for use in FPC ' s system. 
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These recoanendat1ons will best meet florida Power Corporation's capacity 

requirements through the year 2005 . The primary features of this plan are: 

1. Fue 1 stab11 i ty - Over SO-percent of the system energy will be 

produced by coal. 

2. Florida Power Corporation Expertise - FPC has built and operated 

pulverized coal plants effectively . 11e company 1s experienced 1 l 

purchasing and handling coal . 

3. The pulverized coal ~ l ants with scrubbers will provide clean, low 

cost, base load capacity to displace older, higher emission units. 

This will allow compliance with the expected clean air standards 

without adding scrubbers to existing units . 

4. The combustion turbine installation schedule can be modified to 

Met changes in system requirements. The short lead times for 

combust 1 on turbines will a 11 ow capacity additions to match chauges 

1n the demand forecast. 

5. Gasification technologies can be integrated into the Facf11ty Plan . 

If this technology is successful, the system fuel cost will be 

lowered and system so2 emissions will be reduced. Should the 

gasification technology fail, the recommended plan can also 

minimize the penalties. 
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I. Ass~t1ons and Forecast 

Tbe assumptions used in the study included the for-ecasts of demand and energy, 

cogeneration, fuel prices, sulfur emis sion limits of the Clean Air Regulati on , 

financial and capital cost. for the assessment of future uncertainty, the 

assu.pt1ons for demand and energy, fuel prices, general inflation rate and 

capital cost forecasts were further expanded to include high and low values 

w1th associated probabilities of occurrence. 

A. Dteand and EMrgy 

Tht lltd1um demand and ene gy forecast used in the st udy was Florida 

Power Corporation's September 1989 Forecast. 

Tht forecasts of cost-effective conservat 1 on and 1 oad management programs 

as well as the interruptible load are included in the demand and energy 

forecast. The new generation facilit ies are considered and added as part 

of future total resources required by Florida Power Corporation. 

Conservation Programs: 

florida Power Corporation will implement a comprehensive series oi new 

conservat1 on programs through the study period in addit ion to others 

already in effect. In addition, existing programs will be extended to 

additional customers . •nese programs will include: 

o H~ Inspection Audit 

o Home Energy Checkup 
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o Home Energy F1xup Program 

o Business Energy Inspection 

o Business Energy Analysis 

The net impact of these programs is projected to reduce the need for 

650 HW of new generation through 2005 . Additional conservation programs 

w11l be added as they are shown to be cost-effective. Appendix 8 

provides a brief description of the con~ ;vation programs that werf 

considered. 

Load "anage1113nt: 

Florida Power Corporation operates the largest domestic load management 

syatem in the United States with more than 270.000 customers 

part1c1pat1ng . The system is full y d1spatchable from the Energy Contr.,l 

Center and is controlled using a VHF radio system. By pl anning to reach 

50-percent penetrat ion. this program is forecast to reduce the winter 

d..and by 1272 HW 1n the year 2005. 
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Jnt.rrupt1blt Load: 

florida Power Corporation offers interruptible service to commercial and 

1ndij$tr1•1 customers. This rate program is forecast to reduce the need 

for 402 MW of new generation through 2005. 

The following table and Figure 2 show ~he forecast estimates of need for 

all additional resources by the year 2005. 

Additional* 
R.tsource "w Percentage 

Load ManageMnt 678 12.6 

Conservatio11 Programs 342 6.4 

Cogeneration 1~003 18.7 

Interruptible Load 144 2.7 

Purchase 400 7.5 

tfew Generation 2,796 ~ 

10~ 

~ Base Year 1991 

For the high and low forecasts, a set of energy forecasts created with 

the Monte Carlo technique for the years 1990 through 2010 was provided 

by the Load forecastin~ Department. The uncertainties included in the 

technique used were population, price of electricity sold by FPC and tne 

Gross National Product of the United States. The variable of 
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• ttiiPtrature was not considered. The energy at lower and higher 25-

percent quart1les of each year were identified. Assuming the same l oad 

factors as the ones used in the September 1989 Forecast, the respective 

dt~ands of each year were calculated. 

Figure 3 1s the table for the winter peak demand forecast of high, 

-.diua and low. Figure 4 1s the table for the energy forecast of high, 

Mdiu. and low. Figure 5 and Figure 6 ~how the winter peak demard 

CQiplrison and energy from the high , medium and low forecasts , 

respectively. 

1. Cogeneration 

Florida Power Corporation's future generation requirement is heavily 

illl)acted by the amount of cogeneration it has projected . T'he 

Cogeneration Forecast used in the Facility Study was issued in March, 

1990 by the Cogeneration Oep,artment. It includes the existing 

cogenerators, and also the cogenerators with signed contracts as well 

as projected future cogeneration. The net capacity shown in the 

forecast (RPTl) also reflected the probability of the cogenerator' s 

ava1lab111ty. Based on the March forecast, the total capacity for the 

existing and the contracted cogenerators is about 325 HW in 1995. The 

projected total cogeneration capacity by the year 2009 is 1422 HW as 

shown in Figure 7. 
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TOTAL .ADDITIONAL RESOURCES 

REQUIRED B'f ~ 

C()NSERI/AllON PROGfW'S (6.4") 

LOAD ~ENT (12 .. 6") 

""' ;Q atmRR\JPllBLE LOAD (2. 7%) c: 
~ 
N 

cOGENERAllON (18.7") 

PURCHASE (7 .5") 

Note: Base year 1991 

• 

NEW GENERAllON t52.1 ") 



Demand Uncenainty For Low, Medium and High 
BaNd on Load Forec:ut o.p.rtment 

Sept 1988 
Accel. LM. 

Low Forecast High 

Demandl Demand~ Demands 

YMI Prob-26 .. ~ Orob-25.., 

1110 1.349 8 ,488 8 ,573 

1181 8,485 8,&43 8,783 

1812 8,728 8 ,837 7,10i 

1183 (.,853 7,oe4 7,425 

1184 7,143 7,319 7,71:1 

1115 7,382 7,1517 8 ,018 

1 ... 7,581 7,7&4 8 .408 

1ft 7 7,759 7,858 8,711 

• 1 ... 7,132 8,184 1,020 

1ttt 8,108 8.404 8,831 

2000 8.289 8,818 8,827 

2001 8,431 8,834 1,838 

2002 8,518 t ,048 10,234 

2003 8,7&3 9.259 10.551 

2004 8,toe 8 ,472 10,843 

2005 9,058 9,eee 11,143 

2008 t ,1t3 9,875 11,458 

2001 t ,S43 10,081 11,155 

2008 9,498 10,288 12,010 

200t '·""' 10,481 12,M 

2010 8,787 10,st4 ..12.812 

Eac. 2.18 .. 2.~ 8.34~ 

Figure 3 



Energy Uncertainty For Low, Medium and High 

Baled on Load Fotecut o.p.rtrnent 

Sept18 
Accet. LM. 

Low For8CUI H~ 

RequAmenta Requirements Requlrernenta Load 

YMI Prab-25 .. ~ ~-
Factor 

1810 21,835,021 28,<$18,20.1 28,82<$,204 50.23 .. 

1111 21,782,4$50 28,522,752 ao.os7.m 50.5511Ma 

1182 21,171,11<$ ao,s...ftl,t70 31,551.502 50.~ 

111S 10,884,350 31,886.258 33,088,332 50.~ 

1114 32,0151,603 33,215,043 ,.., .. ,284 51.24 .. 

1tl5 aa.m.oea 34,881,081 38,482.251 51 .4e% 

1tte $4,212,<458 $5,114,107 31,011 ,147 51 .~ 

1117 .201,511 37,105,017 at,52t,517 51 .8C* 

• 1111 ae.oee.1N 38,2S8,384 41,03t,tt8 51 .t411Ma 

1tlt ae,t74,S71 31,382,053 .C2.M0.213 62.07 .. 

2000 17,102,781 4$0,482,157 44,001,361 52.1111Ma 

2001 18,841,183 <$1 ,544,724 45,508,tee 52.~ 

2002 •• 441,258 <$2,808.323 4e,t41 ,804 52.3811Ma 

2003 4$0,118,110 4S,854,7t1 4,4e1,013 52.48% 

2004 4$0,132,124 44,811,110 <$1,8S3,5U 52.4611Ma 

2005 41,733,811 45,722,781 51,350,552 52.61% 

2008 42,42A,172 46,785,208 52,86e,l24 52.&8141 

2007 .CS,10,317 "1, 7'13.""' 54,314,488 52.7411Ma 

2008 "1,120,483 48,102,806 55,85e,751 52.~ 

2008 ..... 841 ,3St <$1,104,111 57,317,557 52.84 ... 

2010 45.254,215 50,ue.ass 58,756,100 52.~ 

Eac. 2 ....... 2.t4 .. 3.61 .. 

Figure 4 



1990 GENERATION FACILITY STUDY 
lifTER P£AK oo.wl) ~CAST 

1110 19M 2002 2008 

0 LDr (251) 0 HIGH (25X) 

Figure 5 



1990 GENERATION FACILITY STUDY 
NHJIL. DDGY RRCAST 

10 

58· 

56 

M 

52 

!0 

41 

,... .. 
I 

~~ 
44 

.42 j 
v 

40 

38 

36 

34 

• 32 

!) 

21 

2t 

1tt0 1993 1996 1999 2002 2005 2008 

D I.DW (251) ~ HIGH (2.51) 

Figure 6 



1990 GENERATION FACILITY STUDY 
COGEM F'CIEAST - 03/ rA/ 90 (h£r) 

1~~~--------------------------------------~ 

1.4 

1.3 

1.2 

1.1 

1 

G.5 

OA 

G.3 

0.2 

0.1 

0~~~~~~~~~~~~~~~~ 

1tJO 1112 19M 1996 1998 2000 2002 2004 2006 2008 

Y£AR 

Figure 7 



• 

c. Fuel Price 

The .ed1um forecast of fuel prices was provided by the Fuel & Special 

Projects Department specifically for the 1990 Generation Faciiity Study. 

It reflec~s the impact of the Clean Air Regulation on the fuel prices. 

The cleaner fuels such as gas have a higher escalation rate than the 

dirty fuels such as high sulfur oil. Since the existing gas pipeline 

capacity already has been allocated complet •Y· the gas in the forecast 

was assumed to be separately negot iated and transported through a new 

ptpeHne. There will be fixed charges for the new gas pipeline 

associated wtth the gas cor sumed and the price of gas in the forecast 

reflects the •arket price at that time. The forecast al so shows the 

widening of differentials between oil and coal prices in 1994 which 

represent the general trend that forecasters predict . 

The medfu. fuel forecast has coal prices closely following the general 

inflation rate. It begins to escal ate at the average annual inflation 

rate of S.l·percent in 1995 . The oil and gas prices in the medium fuel 

forecast are 1110re volatile, and escalate at a rate higher than the 

general inflation rate . The- average general inflation rate is used 

after year 2001. Figure 8 demonstrates the relationship between various 

types of fuels for the base fuel fvrecast . 
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Tht high fuel forecast simulated the situations including the oil 

eabargo, a greater demand for cleaner fuels and depressed economics. 

It escalated at an annual high inflation rate of 6.5-percent. It also 

included a bigger increase of differentials between oil and coal, and 

gas and coal in 1996 to reflect the unexpected situations. 

The low fuel forecast has all fuel prices escalated below the average 

general inflation rate of 4.2-percent tor to 1995, and at thf 

inflation rate of 4.2-percent beginning in 1995 . 

Figures 9, 10, and 11 show the medium, high and low fue l forecasts used 

1n the facility study from 1990 through 2018, respectively . 
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u; 1992 
; 1993 
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1998 
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450.96 

'"·" 546.17 
594.67 
662.36 
694.61 
m.51 
764.1) 
101 . 57 
840.92 
aaz.21 
925.74 
971.43 

1019.44 
1069.90 
1122.93 
1178.67 
12'37.26 
1298.&3 
136S.54 

101.55 
150].0J 
1578.15 
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D. Financial 

Average annual inflation rates for base, optimistic (low} and 

pess1•istic (high) were developed by the Economic Research Department. 

The average annual inflation rate of 5.1-percent, 4.2-percent and 6.5-

percent were assigned to medium, low and high scenarios, respectively . 

S1nc• the inflation as measured by CPI, GNP deflator or PPI should not 

differ significantly over the long-term forecast period, it should be 

approprhte to use the general inflation rate for all cost escalat·,on 

in the study including capital cost . 

The discount rate used in the study was 9. 96-percent, which 1 s the 

corporate after tax cost of capital. 

- 12 -
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E. tap1tal Cost 

The conceptual capital cost estimates for future generating capacity 

used in the study are based on the Conceptual Cost and Performance Data 

Book pro~ided by the Generation Technology Department. The study 

assumed that all future CT ' s will be bui lt on the existing generation 

plant sites. It further assumed that all future coal and combined 

cycles will be constructed at the proposed •coal capable site• 

Therefore, all the capital cost excluded the siting and other necessarJ 

associated costs. The base capital cost was assessed at the probability 

,of occurrence of SO-percent. The high and low cap1ta1 costs relative 

to the .ad1~ capital cost are shown in the following tabl e: 

Low Medium High 
Technology Prob • 25~ Prob • 5~ Prob • 25~ 

CT -15% Base +15~ 
cc -15~ Base +15~ 

PC -10% Base +15~ 

IGCC - 15~ Base +15% 

These variations refiect market conditions and minor scope changes 

related to unit performance improvement and emission controls. 

Th~ comparison of capital cost for various technologies studied i s shown 

in Figure 12. 

- 13 -
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COMPARISON OF CAPITAL FOR GENERATION TECHNOLOGIES 

IN 11*) Da.L.ARS WfTHOUT AAJOC 
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F. Clean Air Regulation 

Different versions of the Clean Air Regulation have been passed by both 

the Senate and the House . The final regulation which is expected to 

reach the White House by October 1990 will be a somewhat compromised 

versi~n of the regulations passed by the Senate and House. Since Acid 

Rain Legislation 1s a major part of the regulation, the limits of sulfur 

and the '>ther particulate emissions are a serious concern of the 

country ' s utilities . In this study, the coutrol of sulfur emission 1n 

th4t year 2001 1s addressed. The emission control of other particulates 

such as NOX' SOX' etc . is not addressed in the study because they are 

sttll under i~vestigat1on f~r their limit and effect. 

Based on the Environmental and Licensing Department's interpretation of 

the regulation, the limit of sulfur emission in the Senate version is 

approximately 157 ,000 tons, and the limit of sulfur emission for thE 

House version 1s approximately 142,000 tons for FPC. The final version 

of the regulation is expected to have the limit of sulfur emission 

falling somewhere between 157,000 and 142,000 tons . For the purpose of 

the study, the design limit for sulfur emission for FPC in the year 2001 

is 130,000 tons . 

The following assumptions were also made in the study: 

o Ho value 1s given to the excess emission credits. 

o Cogeneration and purchase power transactions come with their 

own .-1ss1on credits. 

- 14 -
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II. Rt11ab111ty Analysis 

The supply-side and demand-side resources of an electric ut11ity must be 

sufficient for the utility to reli ably meet customer needs. These resources 

include the capacity of the generating units owned by the utility, capacity 

available to the utility from outside sources, and direct customer load 

control capability. The amount by which the capacity exceeds system firm 

peak d_.nd is referred to as reserve capacity. Having adequate reserve 

capacity allows for the failure and maintenance of generating units and l oad 

cont~l equi~nt. Adequate reserve capacity also protects against capacity 

short-falls in the event of higher than anticipated system peak loads. 

lf syste. reliability were the only concern, electric utilities would plan 

tht1r syste11 with a v&ry large reserve capacity. However, the cost to 

•a1nta1n the reserves must be considered. Therefore, reliability and cost 

•st be balanced . In long-range planning studies, some measure must b~ 

e.ployed to determine the appropriate level of reserve capacity. 

Probabilistic 111thods are employed by Florida Power Corporation as part of 

its evaluation of generation adequacy. The most commonly used probabilistic 

method is the loss of load probability (LOLP). This represents the expPct ed 

number of days per year that the generation will be insufficient to serve the 

daily peak load. The LOLP was used in this study to determine whether 

1nst~lled capacity was adequate, as well as winter reserve margin criteria. 

- 15 -
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The LOLP method c011bines the probabilities of generation forced outages, 

scheduled maintenance, and generation capaci~ies with the system load. A 

table of all the possible capacity combinations is made for all the 

generating units not on scheduled maintenance. This table gives t 1le 

probability that the generating system will not be adequate to meet each 

possible load level. The loss of load probability is calculated by summing 

the probabilities of not meeting the peak load each day. Florida Power 

Corporation's systee is designed to meet a 0.1 day per year LOLP by using its 

own generating capacity and dependence upon tie lines to the assistance area. 

The 0.1 day per year LOLP has been found to be an acceptable criterion on 

larger generating systems. The assistance area includes Peninsular Florida 

(excluding Florida Power Corporation). 

A winter peak reserve m.rgin was also used 1n assessing FPC's need for future 

capacity. Loss of load probability implies that a system is expecteo to 

experience a 'loss of capability to serve load. A criterion is establishei 

which recognizes an acceptable probability of load loss. FPC's most severe 

load situation occurs in the winter months during an intense short duration 

peak period. Internal FPC studies have theoretically shown that overall 

syst• LOLP 1s acceptable whil e not meeting the winter peak demand with 

native ger.eration. From an operational standpoint, a positive winter prak 

urgin should be maintained. A companion criterion of 10-percent winter 

reserve ~rgin was also observed to meet this need. 

Florida Power Corporation will continue to strengthen its i~terconnection 

capability with other utilities to improve the system reliability. 

- 16 -
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Technologies and Alternatives 

A. Technologies 

Only viable generation technologies are considered for the additions to 

Florida Power Corporation 's future power supply system in the study . 

Tht generation technologies used are listed and described as follows: 

C01byst1on Tyrb1ne - 165 HW (winter rating) with advanced technolo9J 

similar to GE Frame 7000F, use natural gas and distillate oil. 

CQibined Cvcle - 235 HW (winter rating) with advanced technology simil ar 

to GE Fra.e 7000F, use natural gas and distillate oil. 

Pylyar1zed Coal - 700 HW (winter rating) with reference design similar 

to Crystal River Units 4 & 5 with scrubber, use Eastern bituminous coa· . . 

For study purposes, 1-percent sulfur coal similar to the coal consumed 

at Cry,sta 1 R 1 ver South 1 s used . 

Jitk - 310 HW and 580 HW (winter rating) with convent ional technology 

s1•11ar to the Texaco Coolwater project, use 1-percent sulfur coal 

s1•ilar to the coal consumed at Crystal River South is used. 

Currently, a proposal of fuel alternatives from Texaco is under study 

by the New Technology Department and the Generation Planning section of 

Systee Planning. The initial proposal is for Texaco to construct a 

gasifier at the Bartow site. It would use Orimulsion, a low grade crude 

- 17 -



• 

on from Venezue 1 a as fue 1 to produce the synthetic gas to se 11 to FPC. 

S1nce the price of Orimulsion is rel ctively inexpensive, it would be 

economical to consume the gas at the Bartow site and future combustion 

turbines or combined cycles. Therefore, this alternative is considered 

in the study. 

The atmospheric fluidized bed technology is not considered in the study 

at this time because of its relatively high capital cost, similarity in 

benefit to a scrubbed coal unit , and size limitation (less than 150 MW). 

Alternatives 

The alternative selection process for this study begins in 1997 . A group 

of twelve alternatives were selected by the Facility Study team in 

conjUI'Iction w1th its Advisory Board for the study. These twelve 

alternatives selected represent the well-thought, well-diversifi-ed, 

reasonable combinations of generation technologies that could best 

respond to various combinations of forecast outcomes during the study 

period. The timing and amount of the generating facilities were 

determined by the reliability model (TIGER) at the medium demand and 

energy forecast • 

- 18 -



' Each alternative also contains the proper measures required to meet the 

. .e~ected so2 emission 1 imit. The measl'res only considered fuel switching 

.and ·scrubbing the existing coal units. A complete descript1on of the 

twelve alternatives is shown in Figure 13 on the following page. 

- 19 -
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ALTERNATIVES FOR 1980 GENERATION FACILITY STUDY 

ALTERNATWE ;tt7 1tte 1ttt 2000 2001 

1 COAL cc cc 2~ cc 
2 2-CC 2-CC cc 2-CC 

3 2-CC 2-CC 2-fGCC 8-IGCC 

4 COAL CT CT COAL CT 

5 2-tT COAl COAL 

e 2-CC 2-cT cc 2-CC CT 

7 2-CC 2-cc cc 2-cc cc 
8 2-cc 2-cc-G CC-G 2-cC-G 

9 2-CC 2-CC cc CC-G 
tO 2-cc 2-CT cc 2-cc CT 

10A 2-CC 2-cT cc cc CT 

11 COAL COAL COAL 

12 IGCC-l IGCC-L IGCC CT 

NOTE: 
1. COAL: REF, SCRUBBED, 700MW COAL• : REF, SCRUBBED, 200MW 

CC: ADVANCED, DISTILLATE, 235 MW 

CC-G: ADVANCED, GAS, 235 MW 

CT: ADVANCED, DISTlLLATE, 165 MW 

IGCC: 310MW 
IGCC-L: LARGE IGCC, 580 MW 

2. All CAPACmES ARE BASED ON WINTER RATING. 

2002 

ce-o 
IGCC-l 

CT 
CT 

CC-G 

Cc-G 
CC-G 

CT 
CT 

CT 

3. WHEN CC-G IS INSTALLED, PREviOUS CC WILL BE CONVERTED TO GAS. 

4 . ALL IN-sERVICE DATES ARE NOVEMBER 1. 

1013190 

EMISSION 
2003 2004 FIX-uP 

ce-o ce-o SCRUBCA4.5 

ce-o cc-G 8CAUBCA4,5 
FUEL SWITCH 

CT CT SCRUBCA4,5 

CT FUEl SWITCH 

CC-G SCRUBCA4,6 

cc cc SCRUB CR1,2.,4,5 

CC-G Cc-G SCRUBCA4,5 

CC-G CC-G MUST RUN GAS 

cc cc SCRUB CR1,2,4,5 

cc cc OAIMULSION 

COAL• FUEL SWITCH 

IGCC FUEl SWITCH 

• 
TOTAL ADDED . 

CAPACITY 

2,345 

2.350 
2,130 
2,390 
2,080 
2,140 
2,350 

2.350 
2,115 
2,305 I 

I 

2,070 
2,300 
2,110 



JY. SUlfur ~tsstons 

A. Clean Atr Regulation 

The Clean Air Regulat ion has been passed by both the United States House 

of Representatives and the Senate. A joint Senate and House Co11111tttee 

will work out a compromise bill for final passage in late 1990. The 

final bill will determine Florida Power Corporation ' s allocation of so2 

•tssions. It will have a significan . impact on the planning and 

operation of the FPC system. FPC does not have any difficulty 1n meeti ng 

the Phase I provisions of the legislation. The Phase II provisions of 

the legisl ation has the 1 ttent of limiting the electric industry to 8.9 

•1111on tons of yearly so2 emissions. 

While the final legislation has not been passed at the time of this 

factltty study, a number of reasonable assumptions had to be made in 

order to proceed . 

1. A total FPC so2 limit of 130,000 tons was selected as a design 

crtterton. This is lower than the House bill limit of 142,000 tons 

to allow for possible changes in the final legislation. The 130,000 

ton limit also provides for a margin of safety in the even t of 

unforseen problems in complying with the so2 limits. 

2. The House and Senate bills excluded existing combustion turbines 

from the system so2 limit calcul ation . The Florida Power 

Corporation so2 emission totals do not i nclude the existing peakers 
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3. 

at Avon Park, Debary, Bartow, Bayboro, Higgins, Intercession City, 

Turner, Port St. Joe, Rio Pinar and Suwannee. 

The so2 limits are system wide and there are no individual unit 

Phase II unit limitations. 

4. The Phase II limitations will take effect in January 2001. 

I. Eaission Reduction Options 

The following methods were considered as practical measures of so2 

e.1ssion reductions : 

1. Install emi~sion control equipment (scrubbers) on existing or new 

units to reduce stack emissions. The scrubbers were assumed to be 

90-percent effective. 

2. Replace high sulfur fuels with lower sulfur fuels or fuels with no 

sulfur (natural gas). 

3. Install new units that can burn high sulfur fuels with l ow SOz 

emissions such as Integrated Gas Combined Cycle (IGCC), flu idized 

bed or scrubbed pulverized ~oal plants. 

4. Make power purchases to displace high emission generation. Th is 

could include purchases from cogenerators, independent power 

producers or other utilities. 
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5. Construct low emission generating units using low sulfur fuels, such 

as combined cycle units on natural gas or distillate fuel . 

c. so2 S.1ss1ons on FPC System 

These technologies were tested individually and in combination to find 

a facility plan that would meet all of the traditional requ irements of 

a generation expansion plan as well as the new constraint of so2 system 

wide 11aits. Several important principle ~ became apparent during thn 

.. 1ss1on simulations . 

1. The application of th~se technologies to reduce emissions does not 

always produce obvious results. Due to the economic dispatch of 

units, the emissions improvements on one unit can cause it to 

operate at a higher cost, and a less clean unit may then become more 

economical. The clean unit runs less , the less clean unit runs mo,·e 

and the emissions are not lowered as expected. 

2. The total emissions are highly dependent upon the Demand and Energy 

Forecast. The load shape and total energy production can vary the 

annual so2 emissions significantly. 

3. A high cost differential between low sulfur fuels and high sulfur 

fuels will cause an increase in emissions if both fuels are used 

on the system. 
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4. The addition of scrubbers on exist ing pulverized coal units lowers 

both the MW capacity of the plant and its availability. These 

detriments cause the need for additional capacity to maintain an 

equivalent system rel iabili ty. Furthermore, the capital cost impact 

of a~ding scrubbers to Crystal River 1 & 2 and 4 & 5 are $361/ KW 

and $278/KW, respect ively. 

D. Other Ava11ablt ~ission Reduction Options 

There are other emission reduct ion options available for FPC that are 

not considered 1n this study. For instance, extremely clean coal and 

oil fuels cGuld be obtainLJ and the environmental dispatching of units 

instead of dispatching units economically are viable options. Two of 

the sele~ted alternatives includ,ed "must run" scenarios for units burning 

gas to lower system emissions., but this was not a true emissions 

dispatch. In general, the emissions di spatch can improve the system r.o2 

.. issions to provide short-term reductions, but is not sufficient t o 

provide long-term compliance to the so2 limits . 
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e.1s$1on Formulas: 

Distillate 011: 

Barrels x 305 .25 ~ X 0.005 
Sulfur (Tons) • B~r:r:~l 

2000 .IJ2L. 
Ton 

High Sulfur 011: 

Barrels x 348.56 ~ X 0.025 
Sulfur (Tons) • B< .·~1 

20()0 .l..lu.... 
Ton 

Low Sulfur 011 : 

Barrel s x 348.56 ~ X 0.01 
Sulfur (Tons) • 6ir:I:ill 

2000 .l..b.L. 
Ton 

Low Sulfur Coal: 

Sulfur (Tons} • Tons x 0.007 

High Sulfur Coal : 

Sulfur (Tons) • Tons x 0.011 

Very Htgh Sulfur: 

Sulfur (Tons) • Tons x 0.05 

so2 (Tons) • Sulfur (Tons) x 2 
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V. DIC1a1on Analysts 

Dechion analysis 1s the methodology employed in this study. Decision 

analysts tests proposed alternatives under the uncertainties which have the 

greatett influence on them. The resulting product is a determination of how 

well a particular decision performs under uncertainties. 

Tht first step in a decision analysis is t o determine the key forecasts. In 

this study the fuel forecast , demand & energy forecast and capital cost are 

identified as the ones which can greatly affect 4 he decision. The uncertainty 

of the key input forecasts are represented by high, medium and low forecasts. 

Each forecast has its associated probability of occurrence (outcome) . Figure 

14 shows the outcomes of the k~y forecasts at high, medium and l ow scenarios. 

However, the forecasts of fue 1 and demand & energy are i nterre 1 a ted. 

Therefore. the uncertainties of fuel and demand & energy forecasts are always 

~ studttd together. Then, alternat1ves for capacity additi on which are best 

designed to respond to particular combinations of uncertainties are selected. 

The selected alternatives included in the study only provided new generating 

units through 2005. Needs beyond that time frame were not assessed at this 

t1.. . With uncertainties of the fuel forecast. demand & energy forecas t and 

capital cost. a total of twenty-seven (3 x 3 x 3 • 27) individual cases were 

developed to test each alternative. While demand & energy was known to be 

uncertain, the timing and amount of the generating facilities would not be 

allowed to be adjusted in the process. An assessment of expected outcomes 

as well as risk can be derived from the analysis. Relative comparisrns of 

cumulative present worth r venue requirements between multiple alternatives 

can also be made . 

Ftgurt 15 shows the decis ion tree and how e1ch 1lternative was tested . 
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UNCERTAINTY OF KEY ASSUMPTIONS 

.FUEL PRICES 

DEMAND & ENERGY 
(NORMAL WEATHER) 

HIGH 

20.00% 

25.00% 

25.00% 

Figure 14 

OUTCOME 

MEDIUM 

55.00% 

50.00% 

50.00% 

LOW 

25.00% 

25.00% 

25.00% 



• 

• 

, 
• Pg 6 - .. ' 

The following progr~m wa submitted, but was om approved by the Florida Public 

SeMce Commillian. The program wtu be resubmitted with additional irlformatioo a1 a 

1118rdli8. 

DEiu.HD IEOOCIION CAPITAL OFFSET PftOGRAM 

1NI PIOQIWII _.lnlbll Florida Power to usillt c:uatomera with major demand reduction 

pq.cll ,.. n nat cow•~ by other progr ama. lot the time ~ ., ad. the FloOda 

Pcus• Npilll ltiiNe wl ldlld'/ rtf IPtdll cor..vation mNilnl eligible for 

00111kttilllan '-"CW IW PIOQIM1, the customer will provide all i1formatJon necesaaty, w 

a COt*ld .. bliVWd CGIJ_.ilg the proJec:t. The rebate amount will be based on ihe 

PW~c 8IMcl Col••• 'tt'cnta cat-effec:ttwneslanatJiil, and will be limited to a rnaxi1un 

ol IUIO per kW ndJctd . 
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