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Introduction 

This Site Certification Appiollioa (SCA) iJ beiDa IUbmitted jointly by KillimrMe Utility 

Authority (UJA) IDd Florida Muaic:ipll Power A.-:y (FMPA) for the addition of Unit 3 

to tbe Cue llllad Power Plrk, IDd for the exillifta Units 1 and 2. in acc:ordlnce with the 

Florida Electrical Power Plat Sitiaa Aa. Cine llllnd Unit 3 iJ a propoaed combined cyde 
unit with a D•wwl fllilrl ~ tpprOXimately 250 MW, consiJ1ina of a F daa combultion 
turbiDe. ._.1'100\WY-Jlllll'ltGr (HRSG), and ateam turbine. 

The SCA iJ compriled ~tine wlumel. The fint wlume of the application iJ divided 
into IUbvolumea libeled IA,IB, IDd IC, and CQI!Ciiaa Secdon I of the SCA Thlle 
aabvolulla. acnejn the Nile s.Mce Commiuioft Need for Power (NFP) Application 

portioa oldie SCA. The jaiat Mid for power IJif'liCIIion it bued on the needs of both KUA 

and JIMPA who 11e ..cb 50 pii'CIIItjoint owners in Cane IMnd Unit 3 and exiJtina Units I 

and 2. ~ lA, IB,IDd IC coatlin the foUowiaa infonnation. 

• lA • NPP iabmltioa OOGIIDDil to both participants. 
• 18 • NFP ia&xlllltioa ipiCific to KUA 

• IC • NPP iafiwmldoa JpeCific to FMPA 
Vollama 2111&1 3 oan•...,.,...,. reprdina all other upecta of the SCA other than 

the need fOr power, indi .. IIIViroamental information uiOCiated with the propoaed fKi1ity 

IDd exitrinc unita. 
KUA wu the project nm ..-for licensing and construc:tion of the exiltina Cane bland 

Units 1 and 2. KUA it allo tbe operator for Units 1 and 2. Ukewise, KUA is the project 
manaaer for licwwi.IDd COIIItniCiion ofUnit 3 and wiD be the operator. Unit 1 consiJtJ of 

a simple cycle Geaeral ElecUic LM 6000 combustion turbine with a nameplate ratina of 

42 MW. Uait 2 ccni• of a aea.al Eleclric 7EA 1 x 1 combined cycle with a rwneplate 

ratina of 120 MW. 
Site certificatioo for the propoaed Unit 3 iJ being sought under the Florida Electrical 

Power Pia 5itiDa Act, Sectioai403.SOI-403 .S 18, Fla. Stat., and u such. the det«mination 

of need for tbe propoled Uait 3 iJ IMina IOUJht under Section 403. S 19, Fla. Stat.. A. exiltina 
units. lite certification fOr Uaita 1 and 2 iJ beina souaht under Section 403.5175, Fla. Stat .. 

In ICCOI'daDce with Sectioa 403.Sl7S(I). Fla. Stat., a determination of need is not required 
for Uaitll 8lld 2. NOiicel reprdina the project should be tent to KUA'a attention . 

059140-070118-A 1 
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Applicant'• Otllclal Namea and Mailing Add,.._ 
JCilliiiiDII Utility Audlorky 
P.O. Box 423219 
Killimn-. Florida 32742-3219 

Florida M!micipel PoMr Apltl;y 
7201 Lab BIIDar Drive 
Ortado. Florida 32109 

Add,... of Olllcllll H••dquart8ra 
Kiui,... Utility Audlorky 
1701 w .. Clmllllrllt 
JCillimn-. Florida 34741 

Florida M .. .a.__ _ _._, 
rmap ruwa~~ 

7201 Lake BIIDar DIM 
OrtaDdo. Florida 32109 

Bualneu Entity 

lnlladucdal• 

Kiuimmee Utility Authority (laJA) ia a body politic, duly orpni.zed, and leplly exiltina 
u part of the lOW* .... oldie City of'ICillilmMe, -..aed in the pneration, tranlmiuion. 

and diltributiaD of ... ctlic poww to penaal within the ..vice ... 
Florida Municipll PoMr Aa-:y (FMPA) is a joint aaency formed punu1111 to the 

Intertocal Cooperatioll Act wllich eun:itn powa'1 under the Joint Power Act. FMP A hu 
authority to undenKe llld e,.. e&aic projec:u and, amana other tbinp. to plln, finlnc:e, 

KqUire, CODIIrUc:t, AICGIIItniCt. owa, leue, opcnae. mainaain, repair, improve, extend, or 
otherwile pmticiplte jaiady in thole projecU and to iaue boncb or bond anticipation nocea 
for the purpoee of&waw or rwfhwncina the COlli of IUdl projecu . 

05114().070111-A 2 
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Name, ~. and Telephone Number of Otllclal ReprHentdve 
Reeponllllll for Ol*lnlng Certification 

r; I I .... Udlty Audlarity 
1701 w. c.raa St. 
Killimmee. PL 34741 
Ph. (407) 933-1'7'77, ... 1232 
Fax (407) 147.o717 

Slt8 Loc.aon 
0-* Coully 

,._,.I~ City 
JCi..a ...... 

Longitude and Lallude 
Lll: 21 d ..... , .... 50~ 
Loaa: IJ ..,_ 32 ......_ 00 IICOnda 

UTile (C.. ..... of_, 
3,121,000 North 
447,500Eat 

Section, Townahlp, RMge 
Sec 29, 3211'2SSIIUIE 

Location of Anr Directly .Meoclated Tran•mlulon Facilities 
Olceola Couaty 

018140-070118-A 
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Nemeplt&e a ....... c.,.clty 
Tile ,.._ f'llill ol C.. IIIIDd Unit 3 wiB depend upon the exact coaalllioa 

turbD 11l1ceed _.till ... oldll ._..turbine. It it •illllted that Cane llllad U .. 3 
wiD ._.a ,,... .,a. I 1 ldla c..,.mty of lppi"'Ximateey 270 mepwatts (MW) at 5,.,, 
Commercial Opel.tlon Dat8 

C..llllad thil3 ......... b cormiii'Cill operation on June 1, 2001 . 
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1A.1.0 Overview and Summary 

1A.1.1 ONrvlew 
Caae .._. UDit 3 wiD be the dint unit installed at the Cue bland Power Park lite 

located IPPfCMiliwtlly 13 llilll well ~Kiuia-. Florida. Cane bland Unit 3 ilbeini 
plamed for a,.,..,., .......... ClpKity of approximltely 2SO MW. 

ICUA IDdPMPA .. boda SO peroentjoint owners ofthe Cane Island Unit 3 &cility. This 

OWDmbip 1171' 1 ,., ...,_ the~lhip arranpmeat of the exiJtina Cane bland Unit 1 
llldUait2 .... ._ 

1A.1.2 Summary 
C..IIIIDd Uait 3 ia ...... to utilize a 1 x 1 confipnaion with an F-dua combultion 

turbine ad a 100 MW - turbine. Tbe estimated 2001 inltalled capital COlt it 
Sll7,S67,000, wbic:h incllldel interllt durina constNCtion and an usoc:iated 230 kV 

trananiuion 1iDe &om C..llllad to Florida Power Corporation's lnten:euion City P .... 

Cane Ialud Uait 3 it projected to haw a net dearMed output of 262 MW at S91' F with a 
hip heatilw wlue (HHV) t.t rate of6,81S Btu/kWh. Cane Island Unit 3 ia planned to 

be equipped with eqpcxltiv. Inlet coolin& and duct firina to increue output durin& the 

IUIIIIDCI'. C.. llllnd Unit 3 wiD be natural au fUeled and ia planned to have No. 2 oil u 

bldaap fUel. Cane IJIIDd Uait 3 is ..., planned to be equipped with • bypua damper and 

stack to enable operation in limple cycle mode . 

061140470118-A 1-1 



• 

• 

• 



• 

• 

• 

1A.2.0 De•crlptlon of the Project 

1A.2.1 De•crtpllon of Facilities 
TheCae llllnd Power P.t (Power Park) currently includes two exiJtina units, Units 1 

and 2, and IUppOit &cilidalalbown on the Site Amnaement Drawing Fipre 1A2-1. 

Unit 1 COIIIilla ota ....... Geaenl Electric LM 6000 combustion turbine (CT) with 1 

nameplate ratiaa ot 42 MW. Uait 2 CONiata of a General Electric 1EA 1 x 1 combined cycle 
with a Mlll4lpllte ratiaa ot 120 MW. The propoled Unit 3 is aiJo shown on Fipre 1A2·1, 

and wiD oa d• of • ,.._ 1 x 1 oombined cycle with a nominalf'llina of approximately 

2SO MW. ~ ICIUII .. afUait 3 will depend upon the combultion turbine vendor lllecced 
and the delip llld lize oftbe Iteam turbine. Output will aiJo vuy with depdation and 

ambient ~. Bllc:Uiciry ....,.aed by the Cine blind Units is stepped up in voltap 
by pneriSor 1tep-up ............. to 230 kV for trlniiNIIion via the~ Jrid. 

The buic: power........,.. cycle for Unit 3 COIIIiau of 1n F-dau combustion turta, 
• beat recovwy ............ (HRSG).. conclenlin& lleun turbine.lnd. mec:hulica1 draft 
coolin& toww. 'l'lleiiRSG wiD be I tine preaure delip. Duct burners will be inltal1ed in 
the HRSG ialet to .&ow.._-. tultJiDe to be fially lolded at hiJher ambient temperatures. 

The HRSG wiD be ,.-cwided with a bypau ltadc lnd diverter damper to ~ 

opeaatioa iD ... cycle mode. 
Naturalpa wiD be tbe pda111y fbel for the combustion turbine and the only fuel for the 

HRSG duct bumen. Low llllfbr (O.OS percent), No. 2 fuel oil is currently planned to be the 
emerpncy t.ckup fUel for the combustion turbine. The Unit 1 fuel oil storage tank hu a 

capacity of0.3 million plkw and the Unit 2 tank hu a capacity of0.7 million gallons, for 
a total exittinaltorlp c:..,.city of 1.0 million gallons. An additional I . 0 million p1lon tlnk 

is curready planned to be inlllled to provide backup fuel oil for Unit 3. The combined 

1torap capecity, 2.0 rNI&onpllmt, will provide more than 3 days of fuel oil supply for fWI 
load opeaatioa ofUaita 1, 2 .ad 3. 

Flue pail the only byproduct of the combustion proceu whether bumina natural su or 
No. 2 fUel ol. Boda .. low adfbr,low ub fUels. The manufacturer guarantees full lold NO. 

aniuioo leYela of 12 to IS ppm. wtme burning natural au. will be attained by implen•mna 

dry low NO. combullor tec:bnoloaY. Therefore, inltaJiation of an SCR will not be required 
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for Unit 3. For lir ....... Ulit 3 wiD be considered a mtJor ltadonary emiaion IOUI'CI 

and wiD be albject to Pmllldon ofSJpilcam Deterionlion (PSD) penniuina requirements. 

Unit 3 wiD be COIIIidend a aaor •••klaaly emiJsion IOUrce with respect to S02 ~·.WI be 

permitted under a fedenlly ea&Jrcelble ....a~ .-on limit of 40 toni per year. Unit 3 

emiuions wiD be meineained Wow die 40 tona per year dnabold by limiting fbel oil firina 
to ~pproximately 30 days per ,.... Uaitt 1 and 2 are each permitted for fuel oil firina a 
maximum of800 houri per,_. (33 days). 

Calle llllad t1llit 3 ........ will be njected to the atiDOiphere by. coolin& cycle ..... 

a mecbaaical dnft cool• tDMr. The IOUI'CI of cooliDa water makeup will be trelled 

sew~p dtenl &om die aty ofKiuiamnee'a eftl"ent pipeline. ProviJiona will be included 

to utilize well Wlltlr • • ..-,..cy IOUI'CI of coolin& Wit.- makeup. It ia ..aimated that 
lix new well wll be ....... to 100011•110date new proc. UMa and emerpncy well Wlt.

demlnda. Thl•h.a.t QGOihw .-.withdrawal rate &om the City of'Kiuimmee'a eftluent 
pipeline for Uait 3 is 1,195,000 pl. It 6aU load, with the evaporative cooler operatina. 

WbcD the comiJullioa tuniDI iallt * eYipOI'Itive cooler operate~, 43,000 apd of the Unit 3 
evaporltiYe cooler blowdowll wil berauted to the coolins tower and will provide the ba1anc:e 

of the Unit 3 coolin& Wltlr ..-.., requirement. 
Cane IJiaDd Unit 3 wil have lw IDfior IOUicel of wastewater. Thae wuaea include 

sanitary wute. ._, ........ wtllte, coolina tower blowdown, c:hemical wuaea. and 
boiler blowdowD. Silllillrto dllllllthodl Ulld for the exiJtins uniu, the proceu wutewaten 

will be treated aad cliiCharpd It tine locationa. Oi'water separatOr eftluent will be routed 

to an 0G1ite pendltion poad for pound water recharse. Coolina tower blowdown, 
neutralizatioa baiD e81uent,llld boiler blowdown will be returned to the City of'Kiuimmee' • 
diluent pipetiDe for ultimate diapoeal It the Imperial Percolation Pond Site. Slnitary wute1 

will be routed to the exi .... leptic tlnlcltile field l)'ltem. For Unit 3, it ia atimatecl that 

446,000 8PCI of CDIIIbiDed wutew1t« tom coolin& tower blowdown, neutrllizltion buin 
diluent, aDd boiler blowdown wiU be reNmed to the City ofKiuimmee'a effluent pipeline. 

Uait 3 will utilize • independent, diltributed control system. The exiJtina Unit 2 steam 

turbine bnikfinl wiD be tllpllided to boule the control room expansion, control equipment, 

and electrical equipmeat Uaita 1-3 will be controlled from the expanded control room . 
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Odl..._ 0011i lilian caatlol......, IUCb u dry low-NO. combulton. no other lir 
pollllliaa .-oa • h.._ .. required, althouP __. iJVection will be required whlft 
bumiae No. 2 oil. 

1A.2.2 Fuel Supply 
Natunll PI is die .... y W It the Cane bland Power Park and is supplied W. 1 

20 inch dje"PPttrllllllll'llpa .. that is owned by Kluimmee Utility Authority (KUA) and 
Florida MunidpiiPoww ,..,_, (PMPA) and operated by Florida Gu Trananiuion (FGT). 

The natural 111 ._ wu ....... iD 1993 and connecu to an exiJtina FGT line ....- the 
iDterlectioD on......J-4 llld State Road 545. The capiCity of the line will support 1 total 
build out of 1,000 MW It C.. &lind. 

Exillina W oil capecity It the Cane bland lite il provided by two ltonp tlllb with 
~ of0.3 millioa pllc-llld 0. 7lllillioa pllonl. At ISO conditiona. Unital and 2 Clft 

operlll fbr bar daya It llllold wida the aillinlltonp c:apecity. Ait additionall .O INIIion 
pllollltonp tlllk il plawwl to be ialtalleclldjacent to the exiJtina fuel oil tanb to provide 
t.daip W oil to Uait 3. 1'111 ~ tbel oil ClpiCity wiU enlble Unit 3 to be fuel oil 
find It filii lold for a ptriod ofdne claya. The ..a wiD be piped 10 that all units can draw 

fuel oil tom Ill)' tlllk. 
AltiJouah t.dawp W ol C1lpKity wiD aapply UnitJ 1-3 with the necetAry fuel for 

opendion clurial ~or..,... aftbe patine, the exil&ina bldcup fuel oilatf'ply bu 
DeYer been required. 1"'lii ·---the C&ne Island Power Part hu not experienced a pa 
line outaae liDce ..,...., of the line in 1993. Although new au supply customers will 
connect to the St. Petenbura 1a11n1. which supplies the Cane Island Power Park. FGT 
planaina ltd' haw lilted that overaU reliability of the supply is expected to remain 
unchanpd. 

1A.2.2.1 Fuel~ 
FuU IOid fiael CGI!Unpdaa .. inlllea for Units 1-3 are pruented in Table 1A2-l . fuel 

usage eltimllea are bued on the fi1U lold output of each unit at 9S F. 

1A.2.2.2 Fuel T,.,.,.,.,._ 
Naturalpa ilthe p1iary fbellt the Cane bland Power Park and is supplied W. 1 

20 inch diameter 11111Un1 p11iDe that il owned by KUA and FMPA and operated by FGT . 
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Tlble IA2-1 

~ Coauapdoa Eltimalel (MBtulh)1 

lJiit No. 2 Fuel Oil Gu 

Ullit 1 • LM60Q02 459.8 432.6 

Ullit 2 - lxl 78A1 976.1 937.3 

Ullit 3 • lxl P.a-1 1.801.0 1,736.3 

Teal Oo.11 .. iaa 3_243.9 3,106.2 

....... 95' Ullold latrates. 
2Aaull-dlla. 
'Indudel • . . 

• 
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O.crlpdon of the ,._ 

The aaaunllllliDe Wllilllhlld iD 1993 to IUppart the Cue llllnd Power Part. The line 
tieaao • ..ad wPGTIIIIIUnlpa 1ae .-r tbe ~oflatentate 1-4 and Stale Roed 
S4S. Tbe lila oldie liDe ilblled oa 1 totll build out of 1,000 MW It the Cane bland Poww 
Park. A mare cll&lil1d ...,.. .. deKiiption ofFGT"t ty11em it presented in~ 
1A3.3 Pull Awillblily. 

NUIIIber 2 W oil iltlll ..tary (blda1p) a..l for the Cane Island Power Park. Tbe 
fUel ail ia deha.t to die ... Pllk adllizina tanker trucb. Once onsite, tbe fUel it 
triDiferred tom ................... . 
1A.2.2.2.1 ,....., ca. IWit1ety Mdlllfl,.. Naunl au is delivend to Cane 
IJiaDd Power Part • ....... iD SuiJ-=tion 1 A.2.2.2. A metaina station wu installed in 
1993 wida die 20 illda -.1 Ill line to -.port the Cane Island Power Park. The IDIIIerina 
llllioa illoalell at ...... ~ a 1 ctbllacltiaa (iatenection ofl-4 and Stale Rold S4S) with 
the POT pipeiN 1'lil mrtllfll ltalioa will continue to meter the .&1itiona1 amount ol 
......a pa utjljzel by Uait 3. 1'llare ia a common CUitOdy pade meter at the Cane lllaDd 
Power Pllk. Addili'JNiy, t1li& 3 wiD haw kl own individualpa meter. 
1A.2.J.I.I l'flal M ....... Mtl ,_.,... The exittina No. 2 fUel oil~tortp COIIIiatt 
of two abo¥90UDd ,,........._. 0.3 aillioa pllon tank forUm 1, and one o. 7 million p!!~ 
taDk b' Unit 2. AD lddida_. 1111 oilltCJnle tank, with a ClpiiCity of 1.0 million pllona, it 
c:urrentJy.,....... to be illllalrd at the C..llland Power Park for Unit 3. The locations of 
tbe 1tor1p taMs ......... • the Site Arnnpment, Fipre lA2-1 . 

Fuel ia delivered to the .......... by tank« tNck. The fUel oil truck unloadina 
IWioa it loclled IOUIIlolthe Uait 11tonptank u indicated on Fipre IA2-l . Semitniler 
tubr trucb ... 1111 • at ... _. pte, park adjacent to the unloadina ataaion. and ae 
connected to the uaiCPefirllllfiocl Ualoedilw operations are coordinated between the Plant 
opentol(a) IDd tbe tniCt *Mr llld ae COIIItantly monitored by both parties. 

1A.2.3 capital Colts 
The capital COlt-.· nllte is cleYeloped on the buis of the cumnt competitive pneration 

market. Indirect COlli iDclude the typical items of eftlineerina. construclion ............, 
..-.& iDdirect COlli, IDII ooatinpncy. In lddition, indirect COitl include SCADA interfKe 
coltS, ...-, own.'~ .... COlli, ptl'lllittina. trlinina. IUbllation ~ltl to inlepate the 
unit into the Cane llllnd .-.ali.oa. IDd 001t1 for a 230 kV tl'llllmiuion line &om Cue 
IJiand to Florida PowerCorpontion'slaterceaion City Plant in order to place the 00111 on 
a complnble buis with COlts,.. .... &om purchue power bids. Total capital COlt it the 
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• 

• 

• 

.......aioD ol direct llld iDdirect COlt ad interest durin& construction for coiiiii*'Cill 
opentioD ill 2001. 

The project COlt tbr C..llllnd Unit 3 is estimated to be Sll7,S67,000. The capital 
COlt relec:ta ... ; .......... IIIOCilted with tbe lharina or conunon lite utiliid and 
equipmem iN:"""w die .,..._ina COitl of the buildinp and IIIOCiated faciUtiel. Some of 
thele &cililiel iDclnde tbe lite 100111 I'Oid, cooJina tower llllbup water supply pipeline. 
water tnlt-IDd Willi wrt• ...,.., and lite buildinp. A delliled dacripdon of capital 
COlt~- illil&ed ia Tlble 1A.2-2. 

1A.2.4 O&M Coet 
The oaM COlt ••u• .. baed on a wait life of2S yean llld blicload c:apKity factor. 

The esrimetel allo iDclude a 20 piR*It continpncy. For the fixed O&M analylil, it wu 
u•nnecl that fixed COlli wil ..... COIIIII"' in real cloUan OYW the life of the plant. FIXed 
o.tM COlts are diOie dllt .. iadepladtm of plant electricll production. The ...... IDd 
CCIIII .. Willi_. .... r1'11ed CMihwda for the penune11t plant ltd Variable oaM 
COlli iDclude ................... lubricuU. water, and maintenanc:e ... plrtl. 

Vuilble OI:M CCIIII wry u a lmcdoa of plant pneration. The estimate~ of fixed and 
variable OI:M .. 12.01/kW_,.. _. 12.51/MWh (1998 S), nwpec:tively. The OAM co• 
.. in ... w.e bued Oil the IJIIowina .-.mptionl: 

• PriiMiy W-NIIInl pa. 
• NO. CUIIIIoiiDIIIbod-Diy low NO. combustors. 
e Combulliaa tulbiae ...... (CI'G) maintenance estimated COltS provided by ............ 
• CI'G lp"'iitized llbor COlt lltimated 11 $38/man-hour. 

• cro ope~lllicJiill .,.... combuldon 8piNI, and bot au path ..,.,. 11e not 

iDclnded iD die oaM COIL 'lbele co., 11e included in the capital COlt. The co• 
of the piltl Ulld iD the inlpec:tionslftd overhauJJ are included in the o.tM costa. 

• Belt recovery .._.a:waator(HRSG) annual inlpection COitl are atinted bued 
oe,........._ illput a Blade a Veatch data. 

• St.m turbine .-w, aiaor, and mtjor inspection eo1t111e estimated bued on 
BIA.ck a V.ach data. AIDIII inspection~ occur evay 8,000 houri of operatioe, 

minor cwert.lla cx:cur fNflfY 24,000 hours of opentioe, and major owrhlult OCQII' 

fNety 48,000 houri of opendon. 
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Table 1A2·2 
COitEatimate 

Cae llllnd Unit 3 

..... o.u.. CCIMniCdoa 

0111~701-..A 

53,037.311 

4,465,000 

1,350,000 

9lO.OOO 
59, '712.311 

144,652 

&.7'ZilOOQ 
1,914,652 

5,318.217 

13,273,121 

l,l7l,W 

450,000 

712,117 

21,925,341 

13,622,311 

175,000 

6.2'0,000 

1,100,000 

7,416,006 

4,121,767 

1,000,000 

7,529,030 

5.642,141 

33,944,644 

117,566,955 
449'1) 
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Tlble 1A.2-3 

Net Pilat a. Rile (NPHil) HHV 

Output 59P 9SF 

(penalt) MW NPHa 81ulkWh MW NPHil Btu/kWh 

1 262 6,11S 2371 69451 
• 

00 

75 196 7,141 175 7,413 

so 139 7,699 123 8,011 

25 73 9,194 64 10,474 

I 0 l 244 MW IDd 6.9918tulltVA willa duct Ilia&. 

• 
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1A.3.0 EvaiU8tlon Crtt.rta 

11il.aiaa pl'll •• tbe ....,wa. Ulld fiJr ecoDDIIIic ........... aad projections of 
prices Ulld iD tbe .... for power...,. The llallllpCioallllted .. dU .... Ire applied 

CODiiltendy tllrouthcNl Secdon IA3.1 ~ the buic economic uaampdoDt, 
Sectioll IA3.2 diiCUIIII the 1111 price projection~, llld Secdoa 1A3.3 diiCUI- the 
aYiilability ofllel lit tbe C..llllnd Power Park. 

1A.3.1 Economic ............ 
1A.J.1.1 Eacab801J ..... 

A 2.S pena~~panl inftetjon rile il uaumed. A 3.0 percent annual ac:a'•tion rue is 

used for opallioa llld ..w..._a (o.tM) coltl. A 2.S perceat IIIIIUII en'etion nle it 
Uled for Clpitll COlli. 

1A.J.1.2 IIOitfl ...... ..... 
The boad ..... IIIII il-nnet to be S.S perc:enl . 

1A.3.1.3 1"1 aMt Marfll I* count,.,. 
Tbe prea11• wartb ~ n1e il equal to the boad ialenlt rate of s.s percent. 

1A.J.1.4 ,....., Dutlttg Coftstrucflon 
lntenlt durina COIIIIIUdioll is uaumecl equal to bond interest rate ofS.S percent. 

1A.3.1.1 Find a-ge.,. 
The fixed c:Mrp n1e it 1.2 percent. The fixed chirp rate wu developed bued on a 

30 year boad term iDchiPw prmc;p.l and interest. a 1 ye~r debt~ reserve iUnd, iDterat 

eaminp credit baed Oil the boad iDterat rate, • 2. 9 percent boad iuuance fee, and 

1.0 percent for property inannce . 
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1A.3.2 Fuel Price Proj1ctlona 
11U .... priJJ~I dll.....,... oflall pricel and CUII'IIIt IMibt projection~ bued OD 

tbe Stlndlrd ...S Poor' a AD11J* of Utility Fuel Prices ill the South Adantic Jteaioa wbidl 
wu completed ill Septa• .. ~I WI by DRI. The forecut il pre1n«< in Appendix 1A.9.1. 

Fuel price projection~ we ciiMIIaped for coal, natural au, laldelr, No. 6 and No. 2 fbel oil. 

DeliYaed W COlt prajectiaal for the bue, low, and biah eues are preaentld ill 
TlblellA.3-1, IA.3-2, IIIII IA.3-3.~'e~p~Cdwiy. The fcncuted fbel pric:a are repnnnted 
arapbicllly oa FwntA.l-1. Tile fint paph prueats all fbel price forecuta in nomiall 

dollln. The IICODd ............. ODIIIplrilon ofbiltorical ipOt ... prices to the IIIIUrll 
gu forecut. The biiiOiiciiiDd prcjected pa prices adllde tnDipOitltion COltS. 

1A.J.2.1 eo.t l'rlce Ancea 
The a...t for cleliwrld price~ COil wu bued oa IICIUII1997 clelivend COlt of ipOt 

coal purdlla tbr StMtOD Baqy Center &om the R.oun:e Data lnltitute (RDI) 

POWERdlt •••• _. s. :lerd IDd Poor's Analylia ofUtility Fuel Prices in tbe South 

Atlantic •eaio" by DIU. '1111DRIInc:all of spot COil price1 wu ~to 1996 dolln 
UliDa DIU's in'** price ...... or lilted in Tlbl~ 1A.3-4. The ICIUal delivered colt of COil 
wu tbm prcjected by .ppayiaa DRI"a-. annual coal price ere'etim in 1996 dollan plus 

2.5 perC111t ....a jnflarion to the 1997 ICIUal delivered COlt of 1p0t coal purchuel for 
Stamoa Eaqy C... 

1A.J.2.2 No. I Md No. 2 CM l'rlce Fotwcuta 
The fbel price fbrecalla tbr No. 21Dd No. 6 oil were ciiMIIaped buecl on tbe ICIUal 

awnp deliwnd COlt of No. 2 IDd No. 6 oil for Florida ftom the EnerJy Information 
Admjnjltntioa (PJA) Colt aDd Qullity ofFuela and Stadard IDd Poor' 1 AnllyliJ of Utility 
Fuel Prices iD the South Adlnlic Reaion by DRI. The DRI clietjllete fUel price forecut wu 

convertecl to 1996 dollan uaiDa DRI'a implicit price delator lilted in Tlble IA.J-4. The 
cleliv.ed COlt b'ealltl ofNo. 21Dd No. 6 oil were deYeloped by applying the reaultina DRI 
real, annual dim11ate price IICIIItion in 1996 doUan plus a 2.5 percent umual in1Wion rate 

to the 1997 Florida aYerlll deliYered COlt ofNo. 2 and No.6 oil . 
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Tlble IA3·1 

Dllwnd Puel Price Forecut-Bue Cue 
(SIMBtu) 

Naunl 
v ... COil No. 60il No. 2 Oil Nuclear au• 
1998 1.70 2.68 4.47 0.55 2.39 

1999 1.71 2.66 4.45 0.56 2.31 

2000 1.74 2.75 4.59 0.57 2.22 

2001 1.77 2.19 4.12 0.59 2.25 

2002 1.11 3.03 5.05 0.60 2.31 

2003 1.16 3.16 5.21 0.62 2.46 

2004 1.90 3.31 5.52 0.63 2.53 

2005 1.93 3.49 5.12 0.65 2.61 

2006 1.97 3.65 6.09 0.67 2.70 • 2007 2.02 3.12 6.37 0.68 2.79 

2008 2.06 4.00 6.68 0.70 2.92 

2009 2.10 4.18 6.99 0.72 3.02 

2010 2.15 4.36 1.29 0.73 3. 1'1 

2011 2.20 4.57 7.63 0.75 3.32 

2012 2.23 4.71 7.98 0.77 3.45 

2013 2.29 5.00 8.34 0.79 3.59 

2014 2.34 5.23 8.72 0.81 3.77 

2015 2.40 5.46 9.12 0.83 3.92 

2016 2.46 5.70 9.52 0.85 4.09 

2017 2.51 5.97 9.96 0.87 4.30 

(I) Sum of commodity price. fbel chirp, OIU demlnd aRbarp. commodity 
cbarp, ORJ commodity cMrp. AOA surcharp. uait fbeiiUI"Charse. and FGU 
service cbarp . 
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Tlble 1A3-2 

Delivered Pull Prioe Forecut-Low Cue 
(SIMBtu) 

NIIUnl 
Y• COli No. 60il No. 2 Oil Nuclear au• 
1998 1.64 2.51 4.30 0.53 2.30 

1999 1.62 2.51 4.19 0.53 2.19 

2000 1.61 2.S4 4 .24 0.53 2.06 

20()1 1.60 2 .62 4.37 0 .53 2.05 

2002 1.61 2 .69 4 .49 0.54 2.13 

2003 1.62 2.75 4.60 O.S4 2.17 

2004 1.62 2.13 4.72 O.S4 2.21 

2005 1.62 2.92 4 .87 0.54 2.20 

2006 1.62 3.00 5.00 0.55 2.25 • 2007 1.62 3.07 5.13 0.55 2.27 

2008 1.63 3.16 5.27 0.55 2.34 

2009 1.63 3.24 5.41 0.55 2.31 

2010 1.63 3.31 5.53 0.56 2.44 

2011 1.64 3.40 5.61 0.56 2.52 

2012 1.63 3.49 5.82 0.56 2.56 

2013 1.64 3.51 S.91 0.57 2.62 

2014 1.64 3.67 6.12 O.S1 2.70 

201S 1.65 3.76 6.27 O.S1 2.76 

2016 1.66 3.15 6.42 0.57 2.12 

2017 1.66 3.94 6 .58 0.58 2.91 

(I) Sum of COfiUII!OCiity price, 1111 chirp, GRJ demiDd IUidllrp, commodity 
dwp, GRI c:ommodily chirp, AGA IUrdwp. unit W am:harp, and FGU 
ICI'Yice dlqe . 
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Tlble 1A.3·3 

Dlhwed Fuel Price Forecut-lfiah Cue 
(SIMBtu) 

N.aural 
y., COli No. 60il No.2 Oil NucJ.r au• 
1998 1.77 2.71 4.65 0.57 2.48 

1999 1.12 2.12 4.71 0.59 2.45 

2000 1.11 2.97 4.96 0.62 2.31 

2001 1.95 3.11 5.31 0.65 2.46 

2002 2.04 3.40 5.61 0.61 2.66 

2003 2.12 3.62 6.04 0.71 2.11 

2004 2.21 3.16 6.44 0.74 2.97 

2005 2.30 4.15 6.93 0.77 3.07 

2006 2.39 4.43 7.39 0.81 3.26 

• 2007 2.49 4.72 7.88 0.84 3.41 

2008 2.60 5.04 8.42 0.88 3.64 

2009 2.70 5.31 8.98 0.92 3.85 

2010 2.12 5.72 9.55 0.96 4.10 

2011 2.94 6.11 10.20 1.01 4.39 

2012 3.04 6.51 10.87 1.05 4.64 

2013 3.18 6.94 11.59 1.10 4.93 

2014 3.31 7.40 12.3S 1.1 s 5.26 

201S 3.47 7.88 13.16 1.20 S.59 

2016 3.62 1.40 14.01 1.2S S.93 

2017 3.77 1.9S 14.94 1.31 6.3S 

(I) Sum of commodity price, W chup, GIU demand IUidlarp. commodity 
chirp, GRI c:ommodity ..... AGA IUfdwp, unit fbeiiUfdwae.. and FGU 
IKVicecbarp . 
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• 
Tlble 1A3-4 

DaJ Implicit Price Dllllor 

Year 1992- 1996Bue Aaauallnc:reue 

1997 1.125 1.021 2.1 

1991 1.151 1.044 2.3 

1999 1.171 1.069 2.4 

2000 1.207 1.09S 2.S 

2001 1.231 1.123 2.6 

2002 1.271 1.153 2.6 

2003 1.304 1.114 2.7 

2004 1.340 1.216 2.7 
·-

2005 1.379 1.251 2.9 

• 2006 1.419 1.218 3.0 

2007 1.462 1.327 3.0 

2001 1.507 1.368 1.1 

2009 1.555 1.411 3.1 

2010 1.605 1.458 3.2 

2011 1.659 1.506 3.4 

2012 1.711 1.SS7 3.4 

2013 1.775 1.610 3.4 

2014 1.137 1.667 3.5 
2015 1.902 1.72S 3.S 

2016 1.970 1.788 3.6 

2017 2.041 1.852 3.6 
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fA.J.J.J ,., .. ,.,. ,.,..., 
1A.J.J.J.1 ComMa_,. The Dlturllpa commodity price forecut wu developed bued 
on Standard A: Poor' a~ of'Utility Fuel Prices in the South Alllntic Re8ion by DRI. 
DRrapapricefinclltil.._..,.....,... weather, whic:ll. iDCOIIIbil.atioa with ldequlte 

ltOrlp ................ llad••llllionl. predicta IIIOCiena. abort-term .,.;c.. The 
DRI valua for llemy Hub aad Gulf Coat 1p0t pricea for natunlpa delivered to pipeliMI 

were avenpcl llld c:oawrted to 1996 doUan uaina DIU' a implicit price deflator lilted in 

Table 1A3-4. The &Ill~ COlt wu deYeloped by ipplyiDa the reUtifta DRI nil. 
IIDIIl .....a paprice•r'atioa iD 19M dollln plua 2.5 .,.._. .....t in8ation rate to the 

awnp~prica 

1A.u.J.J T,.,....,.,... Naralpa tranJport.aion in Florida iiiUpplied by Florida 

Gu Truwnillion ~(POT). Detaila ofPGT'uyltemare prennted in Sec:Uon IA3.3. 

Naturalpa ~lam POT iiiUpplied under two tlri6. PT5-I and PTS-2. btel 

for FI'S-2 are baed • PGI"a,.... m apllllion while 1'1111 fix' FI'S-1 are bued on the 

Pbue B.,..... A. dilcurr r d iD Seaiaa JA3.3, the Pllue m eqMiion wu alenliYe 

and rate1 for Fl'5-2 triDipOrtlllioa are lipificandy ..... thaD for PTS-1 . The Pbue IV 
expanaion will be a.. -....M ..t tbua. tnnlpOrtation ratea ahould be lower. While it il 
anticipated that Pa..IV 111te1 may be Joww, the COlt for the Pbue IV expanMII may be 

rolled in willa the ..... m eo~~~, llld the reaa~tant rate lillY not be aipificandy 1ea than the 
CWTent Phue m ra~e~. 

For purpa•• of projecti"' cleiMred pa pricel. for new uaiU it iiiiiUined that the 
CWTent Phue m triDipOrtlllioa l'lltel wil apply. Table 1 Al·S pr~ 1ent1 the deliwred naaural 
gu price forecut bued • current PTS-2 l'llel. Actual ratea for natural pa trlnlpOI'Wion 
abould be leu than .._. However, for eYiluation ~ tbil forecut will be Uled for 

natunlgu for new uaiU. 
Both KUA aad FMPA are members of Florida Gu Utility (FGU) which ia an 

orpnization of nmidpll •llililiel wllic:h llllftllel and ac:hedulel member' a trlnlpOI'Wion 

entitlemeiD and ~PI forawnben. The amal1 FGU .-vice chirp ia included in the 
forecut in Table lAl-5 . 
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• fA.J.2.4 ,...,. Fwl ,_ FotKaat 
Tbe 111dear 1111 price..,.._ il bued on the awnp olthe 1996 fUel price for the 

St. Lucie IDd Cryllll aiwr Nuclelr Plaata tom the a.aurce Dlla lnltilute (RDI) 

POWERdlt •••• • ' '811 It till Ulldlltyina ,...a~ rate of2.S ~· 

1A.3.3 F ... Avalllblllty 
DIU projects diiiiiiiUrll JIIIIIPPIY iDcraaa are apected to be adequate to pa11ibly 

ac 111iw by 2000. 1'1111 il...,_ (I) ...-w ldditioal haYe IKCI8ded procbac:tioa cluriat 
the put 2 ,_... ia tile Uabd Statelllld, (2) by 2000. pip pine ClpKity .ctditionl of 5 to 

10 Bcf1clay &om c..da, ... Rocky Mouattial. and the deep Gulf of Mexico.,. expected 

to cn~~te a .. ..........,. w. dlauP ... demand ia projlc:ted to srow by up to 1 Bcf1day. 

Gu pricel.,. ...... to nile a D1W IUpply IOUI'CIIII'eldded to the US market. DRI 
pndicta IWift-- II arowdlleliaw to lblorb the new euppli•llld pa marbu pallilliaa 
a reiUrD to a...._ bll11a * 2000. DRl expects cleawld arowth for 1997 to 2000 to 
awnpiiMiuti.9Bclday,..,... 

• fA.J.J.f Flotilla ... TIM..r.lloft Compeny 

• 

Florida Gu T.....;eei,aa eoa.p.y(PGT) is an open~ iatentate pipeline COIII'!IftlllllmpiiM~mnvy 

tnnlpOitilla .............. dird .... throuah iu s.ooo mile pipeline IY*IIl extendina 
&om Soulh TaM to Mi1mi. Plorida. POT ilaiUbsicary oiCitrul Corponlion. which in 
tum, ia joiady OMIId by BinD Corponlion. the larplt ..... naiUnl p1 complllY in 
America, llld Soalt, lllc .• oee oldie 11rp1t independent producen of natural pa in the 

United State~. 

The FGT pire • .,._ r.oc•• a diwnity of RIIUnlpaiUpply reaiona indudinc: 
• PeuaiiD Ana (Welt Texullld New Mexico). 
• ADidlrto Buill (Tau. Oklahoma and Kanlu). 

• Fort Worth and Eut Texu Buiaa. 
• Artoaa BuiD (C)Idehoaw ..... Arbnlu). 
• Texu and La,._ Gulf At-. (Gulf ofMexico). 

• BID Wllrior a.-. (MI.aa.ippi and Alabama). 

• Louilianl - Mir • 'ppi- A.,..ma Salt Buin. 

• Mobile Bay . 
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in the Panhandle llld W•IAI pcJI1iaal of the pipeline sy-.llld line ex1en1ioat of exiltina 
..... ~. ~ ol ..... CIOrridon to liMa CllpeCity ~is not 

projected u beiDa exlealiw. The PllueiV explftlion ottbe POT ty1tem lhouJd thnCore 

be capable of ~IliaD It a relatively low inaemental COlt implct to exiJtina IDd 
prospective customen. 

1A.3.3.1 AlfemaiWe,.,., a. Supply~ ...... fw ,.,.,..,,., Aotlda 
Over the yem a • ....,. olaltlnlltiw IChemel for pipeline~ of natural au to 

Peninlular Florida baw ._. propOIId to provide ~tioa to the aillina POT sy1t1m. 

The most notable or.-.~ is the ·SunShine syan.• pipeline, propoeec1 in 1993 by 

SunShine Pipeline PartDm, aiUblidilry of the Coastal Corporation. to provide natural pa 
from an intercoimoctioa to •illi'W p~pe~;,.. &om Texu-1.4uili&M Gulf Cout production 

resioaa and tom Olllbore ... pnJ c fill w,.... located in the Mobile Bay production filion. 
The interstate portion of the propOIId .,..... compriled ~pproxi!Mteiy 143 milea of DeW 

pipeline extendina &om ... ~· .. Miuiuippi. to deliwry points in EICUibia and 
Obloou eo-....-. Plarida. A 11p1r1111e propoeed inlrutlle pipeline extended 6om the 
Olcaloola deliwry poiat eutwlrd 8Dd then IOUthward for a diltance of c::ut 502 milel to 
tenninate It the Plorida POMr Colponlioa'a Hines Eneray Complex lite northwest of Fort 

Melde (Polk Coua&y). Florida. ..... project iDchlded • 27 mile lalenlline to eDible detiwriel 

which acquired an equity palidoa IDd firm tn11sport CODditional commitment in the pipeline 
(January IDd ,...., 1993). The project aubsequeady receiYed preliminary (non

environmental) ippiV- fbr the intrutale and intentate pipelines &om the Florida Public 

Service Commiwaioa IDd PERC, f1IIIMICCively. 
The CCllllpltitive ttn.t to the lltlblilhed pipeline system wu coumered by FGT which 

reached .......... with FPC for ps tnnlmiuion via the expanded FGT system. FPC 
subsequently wilhdrew u • equity partner in the SunShine Projeet (September 1994) and 
terminated the ........... for firm tnnsmiaion service (February 199S). The project wu 
canceled in April 199S . 

OU140-070118-A 3·13 
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The IUcceaor to the $unSiine pipeline is the •Gulfsu.m• piplll~e which is abo beina 
promoted by the Coaal Corpandoa IDd ANR. Pipeh. 1'hil pipeline would abo oria:inate 
in the Mobile Bay f'IIPoa. c:ro. the Gulf of Mexico to a land6ll in Manatee County (lOUth 

Tampa Bay) to -.vice exist .. ad prolpiCtiYI elec:mc ,...ation and industrial projects in 
south Florida. This prujec:t il iD the deYelopma .... with the propoU for ultimate 
completion uncertain. In aay cue, the proposed routina of the pipeline acrou peniniUlar 
Florida would appelr to be too .. to the lOUth to provide economic terVice to the Cane 

Island lite. AncJtJ. )Jl'Opa.l by Willilml-TI'IMCO is allo in the initial ~tap of development. 

1A.3.3.1 Natu,.l G.a ,.,. at the CanelaiMd Site 
Bued on challlioal wida POT, the llltUralpa.upply at the delivery point to the Cane 

IJiaDd latcnJ wiD be fUlly ldequate in terms of quantity and delivery preuure to support the 

Cane bland UDit 3 &cilitiel. Ia addition, natural ... ttauponation iJ sufticient to IUpport 

the fUel requirements of the proposed Cane bland Unit 3 fadlitiel . 

011140-0701-.A 3-14 
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1M.O Conllltllncy With Penlneular Florid• NMda 

The Flaricla JelilbUity Coordillati"C Council (FRCC) is the North American Retilbility 
Coemcil (NEIC) Coonlnethw CcMIDCil rapo~llible for coontinatina power supply relilbility 

in p.jtwwlar Plorida. A. pat aftbeir reliability coordination ICtivitiel, the FllCC provide~ 
a .....al aa1m.ry and nport of Pena.dar Florida Ten-Y.,. Site Plana. The IIIIUII 
llJI1IINI)' ia tt. .....,_.by PSC ra«llld utility memben c1uriDa llftiAI worbhopl. Tbe 

molt receat ...... u• r "I CODdlac:ted by FllCC is the, "'1997 Ten-Year Plan State of 
Florida." ........., clurial 1997, dlil y.,_ y.,. Plan IUIIIIIrizel utility IOida and I"'IIUU'CCI. 

by type or.-, . ..._.. 1111 ,_ 2006. The........., 111o includee utility lold tbncut 
data llld ....,_ 1• ............ pl-. ..........._ llld ClpiCity re-rates. The 

followiniiiCiiaal .......... the....., ofFilCC's reliability analysis in the detelnination 
of fUture ClpiiCity ........_. tbr Peninsular Florida. 

1AA.1 P..._llar Floltda CaPIICity 8ncl Reliability Needs 
Tlble 1A.4-1 pr11 a the pllk demand and available c::aJ*it"l for Peninsular Florida for 

.......,. and wiatlr • JlfiiJJad ia the 1997 Ten-Year Plan Stile of Florida. 1be available 
~ co"'im af_.i• CllpKity. ClpKity which hu been certified under the Florida 

Electrical Power Pilat 5ililw Act, and propoaed capacity chanpl not requirilw c.ufk:ation 
under the Florida Elecuicll Power Plam Sitina Act u pr--.l in the 1997 Ten-Year Plan 
State of Florida.,.._ 1A.4-1 and JA.4-2 preaent peak demandl and available capKity 

&om Tlble 1A4-1 iD ....,_..form. 
Table I A.4-1 iadicata that 619 MW of additional capKity is required in the winter for 

Penina•lar Florida to awin&ain a IS perceat raerw InUlin beainnina in 2000/01 and 
iDcreuiDa to 4,101 MW by 2006J07. Additional capacity is required beainnina in 2003 to 

maintain 1 S pcrceat NIII'W marain in the IUJIUMr. Boda needs are bued on full load 

reduaiont for load.......,.._. and interruptible load beiDa implemerUd. 

CIDe llllad Unit 3'1 Cllplt1'ky wiD help contribute to llleYilbna the capacity lhon&ll in 
Peninsular Florida and improve reliiiMiity beainnina with iu <:01 .. nercial operation t:'n June 1, 

2001 . 

058140470118-A 4-1 
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1A.I.O Demand.Side Programa 

Bodl KUA lad PMPA COillider coa.vaDon and clemiDd-lide manaaement (DSM) 1n 

iDteanJ co•~p~•ll in -.ra tbe elicieDcy of their elecaic syJtema and providina cboice 
to their alltOIMn. eoa.YIIion and clemand-lide .......... propama f'or FMPA 1n 

pnenlly ldmiai..S by dllladMdull All· ........ Project ........ eon.v.don 
proai'IIIIIMN........., .. IINihed under tbe Florida Elal)' E8k:iency and eon..wtion 
Act (FEECA). Althouah ...... ICUA nor any of PMPA'a AD-Requirement~ Project 

members are cwNidy dn1 I'W • PEECA utilitiel. JCUA lftd FMPA both are coe••niued to 

coa.vaDon ..Siold wp II - proplllll. 

0..,... U6.12, Pl. Stlt. ...... tbe Public SeMce Commillion (PSC) to review lftd 
approve C01t-4Acdw udlity coa.vation proarama. In 199S, ICUA performed a COit

el'ectivvsn..ay.ia b' CMI' 70 ~ DSM .._....and IUbmiUed tbe ~to tbe 
Public Service Ca•mi ... (PSC). 1'111 ~ oftbe UlllyU indicnted thll DSM......,.. 

were DOt COII4ec:d¥e. JIMPA a, npllrly evalaaat• ,_,.. DSM proar11111 to idenlifY 
any wbicb may Cllllb i • ltwwlln•iort ID order to eaue thair DSM pi'OIJIID evalultionl 
were~ b'tlia Rite .-.l .. liaa, ICUA IDd PMPA performed a new colt-efrec:tivenea 
IDPiyU U1iDa C.. WIDd 3 a tbe avoided unit of lppi'OXimalely 70 DSM prop11111 Ulina 
the Florida I...,...s a......EVIIuntor(PIRE). PlltE wu oriaiaaJiy deWJioped by Florida 
Power Corpon1ioa. 1'111 ...... aftbe new aDPiyliJ did not indicate any COit-eft'ec:tive DSM 

~. More delailed cfiea'llion of the DSM penetration and exiltins COIIICirWtion 
PI'Oiflllll ill pllce for KUA and FMPA are provided in Sectiona 18.6.0 and 1C.6.0, 

respectively. 

1A.I.1 Florida ......... R8ecM.Re Enlu.tor (FIRE) Reaulta 
TbeFiorida ......... RelourceEYIIuatoruteaavoided unit coltl, DSM proarllllCOitl, 

operationallld....._•...._~ ~andocberinput Ylriab&ea toc:alaaJntethe 

ina a•eltll COlli aad iacl•••llll bene8tl of a DSM proaram. Thele incremental COitl are 
used to ped'onn three COit....r.cliYeDeU teltl: the Rate lmpKt Tett. the Total Relourcea 
Tell, IDd tbe Particip1nt T ... The DSM pi'OirUnl reviewed an lilted in Table 1 AS-1, aJorw 
with the reaaltl of the PlltE ...,. 

051140-070111-A 1·1 
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Table lAS-1 
FIRE Reaalta 

T.a 

TOI&I DIM,.._ - a.ourcc Pllnicipal 
SRCCode ......... o..tpdall ....... CGII Colla 

New COIIIbucdoD 

RSC-1 .... •Cl'WKy Air Saanle Heat Pmllp 0.36 0.24 0.56 

RSC-IA lAid c-.. .. ••t-;\al Hila 0.00 0.01 1.61 

RSCIB Laid C-.lllr ••tr Ue1 HIM 0.01 0.02 1.66 

RSC-21A Hip McWc)' o.r.a AC 0.25 0.11 0.60 

RSC-26A DLCfllc..J AC .0.30 ~.66 1.00 

RSC-268 DLCfllc..J AC ~.30 ~.66 1.00 

WH-10 DLC flllllla?dc W- lleMer ~.22 ~.49 1.00 

PP-3 DLCfll,_. ..... ~.71 ~.72 1.00 

• SCI>-I ..... , ., Clllllr 0.62 9.99 21.50 

SCD-2 HIP Jallcle y ClliJier w/ASD 0.72 1.94 2.13 

V-D-1 -~.._-auucr 0.40 1.47 1.92 

V-D-9 .... ....., ...... DXAC 0.43 1.59 1.95 

L-D-25 o-,.s ....... c:.-l.llllpl (15/111l7W) 0.70 0.55 0.00 

L-D-26 Two t.a.p c..p.ct Jllaar..a (11W) 0.69 0.51 0.00 

W-D-13 Hal RlccMiy W-IIIMer 0.57 1.44 3.21 

CD-19 Eaqy Elllci.- Ellclric ,.,.. ~.07 ~.09 4.40 

Exi ... COIIIII.._ 
RSC-1 HiP E8lc\cKy AJr Source Hall Pwap 0.35 0.2, 0.60 

RSC-SA ...... o.ct~ 0.23 0.3, 2.16 

RSC-58 P.educed o.ct I ..... 0.23 0." 2.16 

~ Lold eo.al fDr Jeeideptie! Hell 0.01 0.01 1.62 

RSCIB Laid c..lb I ..... ' Hell 0.01 0.01 1.62 

RSC-10A Clllill'-••• (IU)-R19) 0.42 0., • 1.37 

• 011140-070188-A 
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Tlble lAS-I (Caatinned) 

PIREReaalts 

Tell 

TOIII DSW,..._ ... a.awm hrlk:ipiM 
SRCCGde ....... Diatpdoa ..... Coli Calls 

R.SC-108 Ceilial hn'dM (Uoll19) 0.40 0 .46 1.27 

R.SC-llA c.m..• ? Pm (Ill I:IUO) 0.32 0 .26 0.65 

RSC·llB 011111' , d. (all-100) 0.25 0 .11 0.49 

R.SC-17A LawP I 

,._ 
0.05 0 .02 0.30 

R.SC-21A lltP"'"'rc..IAC 0.31 0.25 0.72 

~24A .... -:' l.._AC ~.05 .0.05 o.a 
RSC-26A DLCotc..IAC .0.49 ·1.05 1.00 

R.SC-268 DLCotc..IAC .0.29 .0.72 1.00 

WH-7 DIIWPipel F! 2'- 0.05 0.05 1.00 

• WH-10 DLCot-..w.ra..r .0.22 .0.49 1.00 

PP-1 HiP •ct-:r ........ 0.25 0 .35 4.41 

PP·3 DLCot,_. ..... .0.67 .0.69 1.00 

SCD-1 HiP., ... , Clllllr 0.65 10.03 27.29 

SCD-2 HiP..,..,. y aiDer w/ASD 0.73 1.91 2.76 

SC-1>-t JliPMc'"cy ... ACUIIill 0.12 30.91 15.13 

SC-D-1 2-lplld ..._ llr Cooliaa TOMI' .0.22 -2.55 56.03 

SC-D-9 ..... ea.n.lllr Coal1aa TOMr 0.72 2.31 5.03 

SC-D-19 a.I'-'"W·DXAC 0.17 0.56 4.75 

SC-D-22 WildDw Pilla. CIIWir 0.61 2.59 5.CM 

sc-D-23 W'-'wi'II8· DXAC 0.47 1.41 3.70 

V-D-1 IA!Ik,_O.C:U·DXAC 0.55 1.14 4.46 

V-D-1 HiP J!fftr+eery ...... OWen 0.51 1.56 6.01 

V-D-9 HiP l!8ideKJ w.n · DX AC 0.51 1.56 6.CM 

V-D-10 ...... I I UJ AitiPdllllll Hoodl- 0.53 0.03 0.05 
a.m. 

V-D-11 ...... ~ .... ~Hoodl- 0.41 0.02 0.04 
DXAC 

• 0&1140-070111-A 
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Tlble IAS·l (Contialed) 

PIREReadtl 

T .. 

Tocal osw...- Rale Rcalft:e PllticipiiM 
DC Code 

.,.. _____ ..... COil COlli 

L-D-1 4' .,. ...... ,, ••• ~ ....... (fl) 0.69 3.14 0.02 

L-D-3 •.. ,. ...... ~ ......... 0.61 2.56 0.02 
(fl) 

L-D-5 ... fftl ..... ~a.u.a 0.63 2.17 0.01 
(II) 

L-D-7 Tl' 0 ··=· ........ (11) 
0.61 I.M 0.01 

L-D-9 ...,.,...... IMIII 4' ·..OW,_, ........ 0.63 4.15 0.06 ..... 
L-D-10 ~._.. .... ,.._...ow...,. 0.63 3.U 0.05 ,_,, .. 
L-D-11 ......,...... ._. r ·75WP1aur. 0.64 3.30 0.03 

• ._ ........ 
L-D-12 ....,.,.... ..... l'.fJJW..._ . ....... 0.63 3.16 0.03 

BI!BII 

L-D-21 HiP .. _ • .._ ('70110011501250W) 0.63 0.11 0.00 

L-1).23 HiP .. _,_ • .._ (35W) 0.69 0.35 0.00 

L-D-25 o-r:a Jlluau..-......,. (UIIII27W) 0.69 0.50 0.00 

L-D-26 TWDLIIIpOa-srtPiua .. t.:• (JIW) 0.63 0.23 0.00 

R-D-4 u ...,..... AJr.CoalldiA,.'rr IIDd 0.10 1.41 0.00 
Meet 'CIIIM 

R-D-5 )' w, .... : ~Liquid 0.75 1.63 0.00 
s.tiollHX 

W-D-13 llllllteccMIJ W-IIIMer 0.57 1.43 3.29 

W-D-14 DHWa..IIZ'r'• 0.37 0.79 30.70 

W-D-15 D11W Bill Tap 0.57 1.12 121.62 

W-D-16 1.-l'lowVIriiiiiiPiow ~ 0.52 2.44 255.52 

I C-D-19 ...,- :P.,.. .0.07 .0.09 4.40 

• 058140-070118-A 
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theDeadcllJ C••••n..._ _. E••1., Dllcl•q 1a Jllorlda JIUdy prepared by S)'Mrlic 
~ Corpcndoa fbr ... Florida EneraY Ollce . 
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1A.I.O 8upply-81de Alt8matlves 

11U s.c.iaa pr11 II a tMw ofdle COIMI.jcwl, ld¥IIICid llld rtniWIIble 11111JY 
reiOUrCII evahll&ld byDIA_. PMPAu potential C1pKity ldditioa llternatiwl. AJthouah 
many tedmolop. .. DOt COIIIIDIIdally viable at this time, COlt and performiiiCe data were 
developed ia u much dlelil u poetible to provide the molt accunae raource .,........ 
evahaltion In additioa. due to tbe IIIIUre of 10111e tecbaoloaia dependeDce on lite 
~ llld ~it it clifllmlt to~ lldmlte perf'onnance and coed. 
iDformatioa. Por dliii'IIIDII. 10111e of the optioal haw be. pre 1 eated with a typic:al r-ae 
for perfotaace llld COil Por molt tedlaoloaia, the perf'onnance ·llld COlli ue bued on 

all*ified ... Ia ........ • 0\WIII ~-COlt ...... for the ...... technoloaY type 

is provided. 11U ll't 1llld OOit of ... pnNIIICtioa ICCCMIIItl for capital. f\ael, opel adona, 

- ............ 00111 CMr .... typic:al life .... IC)' of the unit, ...... ,......... 
OWI*tlip ad •· '*I eo. ror ldY...t tedmoloaiel and renewable...., IOUR:elare 

prmnnted iD 1991 ........ COlli ror coawntioaal technoloai• .. pnu..- iD 2001 

dollln . 

1A.I.1 Renewable Technologies 
1A.I.1.1 MfNf 8lelrW CcNwwWoft 

Wmd poww it J1vwiaa tipibllly iD the intemlbonal market, but domellie powth iD 
the United Statel._ be.*""· Wortdwicle iDitalled wind power is over S,OOO MW, with 
around 1, 700 MW ill the U.S. a.m.ny ad India accounted for almost two-thinb of all new 

inlt•Dmcw iD 1996-DMdy 900 MW. The U.S., C•l the other band, laged behind, lddina 
only 41 MW of 111W wiDd Qll*ity. In the lut I 0 yean, the U.S. Jhare of toeal world wind 
enqy ~ ... dropped fiom lbout 90 percent to 30 peralll. Stapation in the U.S. 

market can be .aributed to the.,..-. rflltrUCturina of the e1ecUic utility industry, which bai 

made utility pow. plannen h 11itn to plan new capldty ldditionl. 

U1ility ICIIe wind eneray ., ... COIIIilt of multiple wind turbines that ..... in size &om 

100 kW to 1,000 kW. Multiple turtnn. ue uted to aapply the desired mepwan output. 

RaiODibly Ued installations may be S to SO mepwatU in size. Wand enerJY provides 
supplemental poww when operllliDa u a stand-alone raoun:e with typical capKity &cton 

of 1 S to 40 percent, depelldifta on wind reaime in the.,. and eneraY capture charlct«iJtica 

0111~-.A 
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of the wind turbiae. To pnMde a peta. .aurce, wind -ay 1YUU may be coupled 
with bGtery _., 1101 ... to provide power wt. rwquinld. T.a,&e 1A6-l proviclel wind 

enqy~fara 10 MW wind firm with awnpyeuly wind ~peed of20 miJel per 
hour. 

1A.I.1.2 Solllr 
Solar -ay CDnlia fl~ the 11111'1...., and coavertina it to.._ tt.mal 

enqy(IOIIrdwiMI)oriiiCIIricll ...,(pholovoltlicl). Num.auaoptionaand technique~ 
Ire Ulld far dlia JIUIPOie. 
1A.I.1.J.1 ....,. ns...at Solar thermal sylteml 0011\Wt IOiar inlolation to ..... 

...,....... ............ .....oy -. which ia then UleCI to drive ... enPea. 
tulbialllllflll'lllOI'I or otJ. deYicea for electricity pnention. More thin 350 MW are 
c:urready ....... byCX4• .... IOIIrthennal pllntain the u.s. Solar thermal technolo&iel 
... lppi'Opl-.tw a widlllllll fl......._ IDd pelk lold ~ includinl Cllllrll power--poww ............ poMI' ..... in bodii'IIIIOte and pid-coanected ...... 

Ia order to ldlieYe tbe lliP tallplniiUre needed for 10lar thermal sylteml. the IUftliaht 
ia uaaally cone••·- wida lllilacn or lenlea. Three~ IOiar thlnna1 collector 
tecflaoloPihaw .... clevlloped. Eacbia~ by the lhape ofthe minored au&ce 
oo which the......, il coere••lded. They ue panbolic trouah. parabolic diJh. and c:entta1 
receiver. 

A.._ ... fiiDIIr thermal ,... elk:iency ia the ratio of net electric output to ....W 
IOiar enqy reoeiwd by the colleclor field. The amount of tolar enqy received is a product 

of IIIIU&I direct ....a1011r rderion, in kWWar. nultiplied by the total collector area. An 

80 MW pmbolic trouP IDIIr tbamal plat ia repr111rmed in Tlble 1A6-2. 
1A.I.1.J.J ~ PhotoYOitaic cei1J convert IUftliabt directly into elecuic:ity by 

the imencdoD oL pbotoalllld elec:boaa within the lel1liconductor material. To creaac a 

pbotovobic .a. a -w u:la ulilicon ia doped with atoma &om an element with one 
more or ._ .._..a. thin OCCU'I in its matchina substrate (e.a.. lilicon). A thin layer of 
each llllleriiJ il joined to tbrm a juncdoa Photons. ltrildna the cell. cau~e dU nUmllc:hed 

electron to be ctillodpd, crtlliaa a curra u it moves ICI'OII the junction. Throuah a arid 

Olt1....,1111-A 
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TlbleiA.6-I 
Willd s-v Coawiliua 
Pafunaance and Colu 

Awnt~~ W_. Speed (mph) 

Patw.ace: 

Commen:ial 

20 

Power Clpldty (MW...) 10 

'"-Ciflclty{MW._.) 3.5 

--Pro6acdoll (MWyr) 29,127 

Clpecity Fldor (perclent) 3 S 

Colta: 

ClpiiiiCOit(McW...) 

Capital COlt (SikW--.) 

OA:MCGIII: 

Faad oaM (SikW-yr.....) 

Vlrilble oaM (SIMWh....) 

IAwlliled COlt (CIIIIIIk\Vh) 

1,130 

3,220 

31 

S.O 

3.81 

(1) c.lifbraia s-v Coaniaion. 1996 Epcqry IEmplgsy $t•h•j 
..... .... to 1998 dollal J . 
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Tlble IA6-2 

Sollr n.mal- Parabolic Trouah 
Ptlf'omwn lftd COlli 

eon..cial StiiUI Commercial 

Dutyc,de SupplemenW 

Pelbmaace: 

Pow. ClpMkr (MW) 10 

a..,.....,.. (MWblyr) 252,288 

ClpMkr , ..... (percent) 36 

Colla: 

c.pilll COlt (SikW) 2,870-3,600 

OAMCOIU: 

• F...t OMI (SikW·yr) 47 

v.-.. OAM (SIMWb) 4.1 

1Av11DedCOIC(~Wb) 9.8- 14.61 

(I) CalifGnia E-. c-.illion, 1996 P-!rv 1'lrJw;!;la $tM11 

D-- ... " to 1998 doiJan . 
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cl pbylic.a CCIII ..... till CUII'B is ........ Vlrioua curnnll and voltlpa Qll be 
aipplied ............... ..,.ot ... . 

TbeDC CUII'IIIt pro6lold ..... c. dlellllllrill ilwolved llld die ilaality olthe IDIIr 

ncfiation i~ c. the 011. Molt widely Ulld today ia die .... ayltaJ silicon '*I. The 
JOUreelilicoa il wply purilld _. .._. illo wdn hm ~ m,ou or is arown 
u thin Cl)*'he .._.. • allti Dill Polyc:ryltalline ~ arelnotW l1temative, which 1te 

iubiieady ._ dm. .._ .... cryiiiiiOiar cell, but lllo ct.per to produce. Gillum 

....-.e~~a .. -dleiDDittlkitat ... C.U.today. with many other ldVIIUpl, but 
1te lllo 8lp I 1M. 
~ ippi'OIICh to pnMIIec:hw IOIIr cella tMt .,.. .. pronUe is thin llml. 

Cammac:ill ......... today .. pailacipally made hm 8IIIOrphoua lilic:on; however. copper 

iadiumdi11h..._..S cr' ' • ...._lllolhowpnJeillalow-co•uollrcella. TliDIIm 
IOiar cell ..... _, llde ru.W llld c:a be tilly -dicmnld oa a lllp ale. 
~ ..... IIIIWto •a.-i.aa llld die flllllr.c..d cells can be laibly lized IDd 
iDcarpaneld illo h ... c.111 Dl I Rei 

Curnat aiRily lrid oa 1 cen phatovoklic .,.._. .. ..........,below 1 mepwatt in 
size, llowwr,11¥1111llqlr projecU,..... &om 1 mepwatt to SO mepWIUI have beal 

pR1pOIId a-ly, a.- IIIMiecl S mepw1tt1 of photovoltaic power of a SO MW 

pR1pOIId pllat Gil ....... oiC... 
Numnul v.illiaal iD pllotovolaic Cilia are awillble ax:h u linale c:ryltalline liJicoa, 
~ dliD 11m .... ltc. IDd..wnlltnadUI'e ClODCipU In aVIillble (6xeckilt. 

one ail n'"w. two-ail tnaiac). Por reprn 1 lf•live purpa•• a fixed-tilt, liDale 
c:ryltllliDe pllotovollaic .,- ia ~ in Table 1A6-3. 

1A.I.1.1 MiJOcl ~ 
Direct wood dip COIIIbuleiaa power pllnU in opaltiou today ...aiaUy Ull the ame 

.............. cycle ialnMiuced ia&o ..... c:ial Ule 100,.,.. ..,. PreaurizJed ... ia 

proc~~ac~ • a boillr and t111n ..-w tlnuab a turbine to produce elec:tricity. Prior to 

combultioa in the boillr, die wood clip fbel may require tome proc:euina to improve the 

pbylica1 and clrMDI praplltiel of the feedltock. p...,... Ulld in the combu1tioa of wood 
cbipa iriadl......, ......... IUiplftlior.-ftred. lnidiM bed. cyclone and pile bumen . 
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Tlble 1A6-3 
Ulility-Sclle PllatoYoltlica 

PidbraMnce ... COlli 

C&_ ....... 

.. ...,...: 
...... ai.c,(%) 

Power c.pay (MW)· 

Eaqy Proclucdaa (M\Wyr) 

Clpedty ...... (plroeal) 

Colla: 

Capital COil {SikW.-) 

Capitll COlt (IJkW .....> 
OI:MColta: 

Faed OI:M (SikW-yr.._.) 

V.n.ble oaM (SIMWJI...) 

Lewllial COlt (CIIItllkWh) 

.... Clyllalline 

FIUCI-cill 

Supplemelal 

12.0 

10 

17,520 

20 

2,000 

10,000 

14 

2.0 

1.4- 13.01 

(1) Cllilnia &.JY ea .... --. am P-.v Is'mo'oiY &•tu• 
·- .. • to 199f. dollan . 
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Commercial Status 

Perf01111111Ce: 

Tlble 1 A.6-4 
Wood Chip Combustion 
P~llldCotu 

Typicll Pilat C..,.cily (MW) 

Net Plant IDIV Hilt a.- (BtullcWh) 

...., c.-, (MWh) 

c.p.city PICtar (perceat) 

Colla: 

Capilli COlt (SikW) 

oaMColtl: 

Fixed OAM (SikW-yr) 

Vlrilble OAM (SIMWh) 

Lftelized COlt ('*~~~~kWh) 

so 
12,500 to 17,500 

260,000 

60 

1,450- 1,850 

24-48 

4.0-5.0 

5.8-11.11 

(1) Califinia S..., Co111million. 1996 f.nay Iw;hnoloa $ten" Report, 
• •to 1991clollln . 
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Typical Pilat CipiiCily (MW) 

s-ay c.p.city (MWh) 

c.p.city PICtGr ~) 

Colts: 

Capital Colt (SikW) 

OI:MColll: 

Faced OI:M (SikW-yr) 

Vlrilble OI:M (SIMWh) 

LewlliiJICI COlt (CI&IIk\Vh) 

25 

175,200 

10 

2,000. 4,000 

lOS 

7.2 

3.4-12.11 

(1) CIJifomia EaerJy CGF•*IIi9n, 192§ P,wsy Tg;hMiqcy M" Rcpon, 
..... .... to 1991 dollars . 

... 
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Hydra ale Cllic ..-lllioD is .....oy nprded u a mldUre technoloaY that it unlikely to 

adYIIICI. 'l'urtlill•ci•IICJ .. 00111 haw l'8blined ........ ...., however. CIOIIIbUCCion 
~ IDd COlt hlw llld .. dw.. ~ COlli are hiahiY dependa OD lite 

~ IDd may 'VII)' widely. To be able to preclict ~and cost. lite llld 
riva- raource cilia would be NqUired. Tlble 1A6-6.., typicllranaes for performance and 

1A.I.2 Waat8 Technologlea 
fA.U.f IWfMe .. &efgy CcNww8lon 

'Ibn are a wide Ylriety ol n6le typ11 that haw the potential to produce eneray. The 
Ule ofnmiripeiiOiida ...... Ulld tire~. llldteW1811 *adp wiD be addreued in thiJ leCtioft. 
BcoDomic filltility of...._ to -ay fidlities is clifliom to auea in pnenl. COitl are 
biabiY clepeDdlllt OD trawpoetllioa. proceuina. and liF9inl feel auoc:iated with a pmicullr 

locatiaG. 
1A.I.2.1.1 IISW*t ..... Colww8lon. Coawrtia8 re6ale or nancipal IOtida waste 

(MSW) to_., Clll be MlOIIIIIf'llhed by a Vlriltyoftect. ..... Theae technoloaiel have 

be. deYeloped llld in ......... ed u a a-. of reducirw the quanbty of nmicipal and 

lllicullurlliOiid .-. Tile aWiided COlt of diapoul is primarily what will determine if a 
wute to..., IICilily iiiOI*ll.aly fillible. 

The ..... ofre&.prac I p' '1 ~the lllllhod Ulld to convert nuUcipaiiOiidJ 
wute to ....,. Uaproc 11111&1 n6le is typically combulled in a water wall fUmlce (mua 

bumin&). AAir cay limited proc 11 d• to remove non-combultible and ovenized items. the 

MSW is fed • to a rec:iprocM~ If* iD the boiler. The codlultion pnerataltelm in the 
wa1lJ of the ......, wllicb il comwted to eJectrical enef1Y via a saeam turbine JtMIItOI' 
1YJ1C11L OdMr ....._...SiD._. bumina applicaliona are rehctory fUmlca and rowy 
kiln fllrnlca, wbich u. adler_.. to tranlfer the t.t to the 11eam cyde or ldd a mixina 
proc:eu to die combultion. Por IIIIIDer modular units. controlled air furnaces wt-.ich utilize 
two ltap buraina for more ellc:ient combultion. can be uted in mua bumina applicationa. 
Tlble 1A6-7 bu typic:alf'llllll for performance and COlli . 

1-10 
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Commercill Statui 

Perfonnulce: 

Tlble1A6-6 
ll)'droellcuie 

Perfonnlnce and Colts 

Typic:IIPIIal Clpecity (MW) 

s-ay Clpecity (MWh) 

C..,.aty PIICtOr (peraa) 

Coltl: 

<Apital COlt (SikW) 

OAMColtl: 

FIDd OAM (SikW-yr) 

Vlrilllll OI:M (IIMWb) 

LeveliiiiCI Colt (CIID1tWII) 

10 to l ,SOO+ 

RIIOUrCI dependent 

Resource dependent 

1,300 - S,200 

10-30 

l.S- 4.0 

3.3-6.31 

(1) Cllilna s..., Comaillion. 1996 F.nav Tecboo!gp syg .. Bgpt. 
_., _. to 1991 dolan . 
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Tlble 1A.6-7 
w ... to S..., • Ma. Bum Unit 

Performlnce IDd COlD 

Commercial Stma~ 

Performlnce: 

Pia Clpecicy (MW) 

Net Plant HeiiRiile (lkulkWh) 

MSW Tons per Day 

Clpecicy Pac:eor (pnlat) 

Availability~) 

Costa: 

Capital COlt (SikW) 

O&MCosta: 

FJXed O&M (SikW-yr) 

V.n.ble OBf (SIMWh) 

Levelized COlt (caalkWh) 

so 
IS,SOO 

2,000 

60 -7S 

12 

2,000 • 3,000 

100 • ISO 

2S-SO 

7.0- 12.012 

(1) Califbmia Ellqy CCJawniwim. 1996 innv IEmlgsy S'tb" 8cport. adjUJted 
to 1991 clollln. 

I (2) EYdndel · · fee cndit . 
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1A.I.2.1.2 RDF foe.., eo.ww.lon. Rdale Deriwd Fuel (RDF) is pee&lred in 
many nfiale to enqy ..... tioal becau• it Clll be combullad in CMl fired tec:hnoloaiel. 
Spreader stobr-&nd boilen, ......... Ired boilen. fluidized bed boilm, and cydoae 

furDice uaits haw aD bem utilillld to,......_. &om RDF. Fluidized bed combUitoil 
are often peaaed iJr RDP to-., ..,aicationa due to their lqh combuiDon ellciency, 

capability to bindle RDP with ...... piOCIIIirfl.llld inbeieat lbility to effectively reduce 

nitrous oxides and IUiftar dioxide eanilliona. In aD boiler types the combUition ~ 
for MSW or RDF 111111t be bpt • allillplrature ._ tt.n aoo•F in order to minimize boiler 

tube~ clue to cllloriM caapouDda in the b p1. Tlble 1A.6-8 hu typic;;.1l ranpa 

for performaDce ad COlli. 

1A.I.2.1.J ,.,.,. a..&..,. Coftvwaloft. Previously landfiUed waste can be 

COIMited to IDII'JY by calec«"w die .... pnerlled by the clecompolition of waste in 
landfilla. To reduce 111101 producdon ad the risk of explosioa. 111111)' landfllla are cumndy 
required to collect tbe lllldflllpa and eitt. 8lre the pa or paerate eneray with it. The 

IIJijor co•ila-. nl•lld 1om lladfUl au wells are carbon dioxide and medaule. The 
methane ODiiC.Wihllliou is typically .ounct 50 percem. To convert this dean burrMa low Btu 
... to elecuicity, the ... il piped &am w.lla, 8ltend, c:ompreaed. and UMd in internal 
combullioD .... ...-llliou .... Dependina on the scale of the au collec:tion facility, it 
may be fellible to blend dis ... with DldUrll ... and .. aenle power via • combultion 

turbine .... ator. 

In pnenl. llnctfiDa that have over one miDion tons of waste in place. a wute depth 
sreater tblll 40 feet, more tblll 30 acres available for au recovery, and the equivalent of 
2S+ inc:bes of IIDII1 ~Ilion are lites at which landfill pa recovery is economically 

feuible. In may cues tbe pa)'bldt period of landfill gu enei'IY facilities is between 2 and 
S yean. The Clpital COlli will be biply dependent on the conversion technology and landfiU 

~. Tlble 1A6-9 bu typical rups for perfonnlnce and COlli . 
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Tlble 1A.6-I 
w ... to Enqy • JtDF Unit 

Pelfonnlnce ad Cola 

Commela.J StilUs 

Performaace: 

Plam C..,.aty (MW) 

Net Pilat"-' ... (BculkWh) 

MSW Toaa per Day 

CapiCity FICtor (peroeat) 

Avai'ebility (pnlat) 

Colla: 

Clpital COlt (SikW) 

o.tMCOita: 

Faxed o.tM (SikW-yr) 

VWbleOAM (SIMWh) 

Lewiacl COlt (OIIIIIIkWb) 

luppiJ 8ldl AI ll'l'liiiMe 

so 
17,000 

2,000 

60- 7S 

82 

2,SOO • 3,SOO 

ISO- 200 

2S - SO 

8.o- u .o•z 
(1) Cllifomia Eaqy Ccnmil'ion, 1996 Eogy Iecbooloav ... RlpHt. adjUJted 

to1991dolln. 
I (2) Ed.. . . .. credit . 

1-14 



• Tlble1A.6-9 
JMMiflll Gu • IC £aPe Unit 

(Gil CollectiaGIProc Not Included) 
,_~and COlli 

eomm.ciaJ Status Commercial 

Performance: 

Pia c.p.dty (MW) 10 

Net Pilat Heat be (Btu/kWh) s.soo 
~ PICtOr (perca) 60-75 

AvWNiity~) 93 

Colts: 

Capital COli (SikW) 82.5 

o.tMColll: 

• FIXed o.t:M (SikW_,..) 0.91 

Vlrilble o.tM (SIM\Vh) 6.7 

LeYelized COli (caalkWb) 2.0- 4.oJ 

(1) UaltdWiile. 
(2) Califonia Eaqy Ccnmillion, 1996 Eogy TechooloJy SII&UI Rcpon. adjulted 

to1991 ...... 

• 1-11 
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1A.I.2.2 ,._...,.. lo Enwtw Convwalon 
Tbe eli.,.. ofiiWIIIIIudae it alipiftcant .mroamental problem. The combullioa 

oftJ.e__... iD onllrto ODIMit tt.n into enqy iaone IOiulion that hu been propoted. 

Dewatered 11W111 ................... -.otupto 7,000 Btullb. TypicaDythe lludp bu 
been ~&red willa COli ill a 61idized bed combultor. Some problema of fluidized bed 
...,..,.--.... .,_ nabld ..... utilizina larp amounts oflludp. In addition to dU 
perfOI'IDIIICI ~the low ._.i'l value oftbia wute ._ i,..ted the development of 
lludp COIIIIultiaa Ott. ~ to ..., medlocll .,. c:unady ... imwtiptetl that 

involve eilha' dieDIIioD or ......... oftbe aludp to produce a hiaber ande fbel or ps 
for ..., COIMI'IioD. Tbn .. allo • lllftlber of 11Wtpi'IC)"Ciaa metboda that convert 

aludae to 1Gi1, fertilila', or t..dlcliw materiala. Theee appliclliona compete with enqy 
conwnioa IDIIbocla. 

1A.I.2.J Ueefl nr. ....... Coft"'*'t 
The COII'Miioa oL ........ to ....., via combuation ia lttrKiive due to die hiah 

helliDa w1ue (15,000- 17,000 Blu/l)) of tire derived fUel (TDF). The ~firina of'lDF widl 
c:o.l ca be cl.e iD ..._ a .._. or QOIIWIIIIional atoker boiler without !lyllem 

moclific.aicJD. 1DF It co4rilw ,_. ..... of 2 to 10 percent ._ been utilized ~· ...,.. 
utilities in die U.S. on a ....... bMia. In cyclone plaata. the NO. emiuions and triCe metal 
emillioaa baveiCIUIIIy beal ......_. wt.. bumina TDF. Sulfilr dioxide ar.aont did not 

c:haaae with die co6ilw af'I'DF. On • -aY buia, tbe COlt ofmF (proceued to 1 inch 
melb) C1D be alaiOit bllftblt ol COIL A new &cility deliped to ~fire mF with coal would 
likdy be a 6ddized bed uait. Plllidized bed ayatema provide INIIti-fuel capability, in situ 
aulfilr nmoYII, biah combuldon dcilaciea, llld low NO. emiuionl. The estimated c:ott and 

performance of a I 00 MW multi-llel ( 10 pen:ent TDF ~fire) circulatina 8uiclized bed 
system are lhown in Tlble 1A6-IO. This plant hu the flexibility &o proceu MSW to RDF 

and ~fire up to 40 perca RDF with coal . 

.. ... 
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• Tlble 1A.6-IO 
Multi-Fuel as 

(-10 Perceat TDF Co-Yn) 
Performance lnd Colli 

Cemwwdll1111ua Colnnwcial 

PedormaDce: 

,.... c..p.dly (MW) 100 

Ntt Plllll IIIII .... (Btu/kWh) 11,000 

TDF Tom per Day 100 

c..,ny Fuor ~) 60-7S 

AVIillbDity (perca) IS 

Colli: 

• Clpilal Colt (SikW) 1,650 

~Costa: 

Fared OAM (SikW-yr) 40 

V.n.ble oaM (SIMWh) 3.0 

LeYelized COlt (CIIIUikWb) 4.0-8.01 

(1) Clllnia Eaqy C.. lillion, 1996 Fw IY I!Fhrloav S&lllll Reoort. 
... ~tol991clalln . 

• 
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• Tlble IA6-Il 
Humid Air Turbine POW« Plant 

Performance and COICI 

Commelcial s ... Development 

P...rora.ce: 

Typicll Plant c.p.city (MW) 2SO- 6SO 

Net Plaat Hell bte (Btu/kWh) 6,500 

Capldty PIC&Or (perceat) 60-7S 

COICI: 

c.pital COlt (SikW) 410 

oaMCOitl: 

Faxed~ (SikW-yr) 7-9 

• Vlrilble ~ (SJMWh) 0.10-0.60 

LeYelized Colt (centllkWh) 3.3-4.81 

(I) CaiHbmia Enqy Commiuion. 1996 Enenrv TechnoloJy Stalul Rcpoa. 
........... to 1991 dollln . 

• I-tt 



• Tlble 1A6-12 
ICIIiM Cycle Pow. Pilat 

~-Cotta 

Commercial Status Development 

PerfomiiDce: 

Typicll Plat Clp'City (MW) 2SO- SOO 

Net Pilat lfea Rite (Btu/kWh) 6,700 

Clp'City Pldor (pllollt) 60-75 

Colla: 

Capitll COlt (SikW) 1,02S 

oa:MColtl: 

FIXed oa:M (SikW-yr) 10-12 

• Vlrilllle o.tM {SIMWb) 0.1. 0.5 

lAwlized eo. (~Wh) 4.2-6.31 

(1) California Enqy Cclmnillion, 1996 P.nenrv Technploa Sll&lll Rpit. 
_.. " to 1991 dollll'l. 

• 011140410111-A 
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• Tlble 1A6-13 a.. Cyde Power,... 
Perfonnence ad COitl 

Col"'• cial Staaua Development 

Perf'ormlllce: 

Typical Pilat eap.city (MW) 2SO- 6SO 

Net .... a. ... (BtuttWh) 6,500 

c.p.cily PICtar (perca) 60-75 

COltS: 

Clpitll COlt (SitW) 1,02S 

o.tMCOitl: 

..... OBf (SikW-yr) 12 

• VlrilbleoaM (SIMWb) 0.6 

~elillld COlt (CIIIIIIkWh) 5.6- 12.41 

(I) ClllniaEaqyColmilliaa, 1996 Enenrv Tpdpsy Sllllll Rcpon. 
...._ _. to 1991 clallll'l. 

• 



• Tlble1A.6-14 
Supllaidcll Pulwrized COli Powlr ...... 

Plrtbnnance and COlli 

Ccf•••diiS... Cornm.all 

P~: 

Typic~~ Pilat Clplcity (MW) 3SO- 1.300 

Nit .... Hilt ... (Btu/kWh) 9,300 

Capedty PICtOr (perceat) 60-7S 

A.'J 8 tilty (plroeal) 71 

COlli: 

Ctpilll COlt (SikW) 1,230 

OI:MCOIII: 

• F...t OI:M (SikW-yr) 19-23 

Varilble OI:M (SIMWh) 3.3 

Lev.LJ.d Colt(~) 3.7-4.71 

(1) c.lifamiai!Dqyeoa..illion. 1996 F.n.IIV IechnoloJy swu. Reoort.. 
~ "to1991dalln. 

• 



• Tlble 1A6-15 
PCFBPower,._ 

........... COlli 

Cc+••..a.l Statui Dewlopment 

·~= 
TypiciiPIIIIt Capdy (MW) 80- 3SO 

Net Plllllllllt .... (lkulkWh) 8,600 (6. 700 2nd ....,.aioD) 

CapdyP~a~arc.--) 60-7S 

Colla: 

Clpilll COlt (lltW) 1,330 - 2,050 

oaueo.: 
Pilllll OAN (I&W-yr) 40-80 

• VllilllleoaM (SIMWb) 3.5 

~ li ... COlt (OIIIWkWia) 3.S- S.81 

(1) Calbllil a.., 0.' i laa. 1996 ,.,, IstniQa SIM11 Rmort.. adjulted 
tol991 ..... 

• 
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1A.&U ....... .,.,...,..nc. 
v,..a.,.CNI)T I Ia (MilD) poMI' ....... ODIMI1I the ........ enqy ola ..... 

wlodtJ.. ld ... to .. icky. eurr. prolotypiiiDd ~ ... clelipa typically Ule 

the biabl , ..... .,.,...,. ..... ofCXJII to puduce a piltillly ioaized flue pa which C1D be 
pallid dn ... • ... .... W'- this hiahiY c:ondiiCiive pluma-like flue .. is 
aocllla..a ilia_. llld .._,.... dlrouP a chr-wlll .-,-ficul1r to a l1lllftldcleld 
ID eleclricllld ililldlad To MDI I rilly ioailldll .. J11 the caaDIIIion ~ 
11111t be ...a s,ooo•P. A ..tllllllriiiiUCh u pmwa il added to the flue pa low to 

iaaeue ... OCIIIduclivitJ. 
All MilD.,._. ill .... C)de canflpntion oaly COIMftla portion of the flue pa 

__.,to lit DIIW&y. To opelui• the perfbnnance ol• MHD .,.aem, the enqy in the Dol 
............. MilD I I IIOr call be utilized to .... IteM\ for additional power 

paerllioo. 1'llil ClGIIIbiDid CJde CGIIIaunlion can ...at in 111 eliciency inc:reue of I 5 to 

30 ~ OV. ODIIU I l'mll _. plaal tllcieadel" Tile owniJ tt.mli eliciency could 
,......, be ............... 

IH ri1111_. ca11 be e&cliwly coalrolled in MHD ty~~emt. NO. levels ue eontrolled 
by dsris • 1 dar 11 ..,...... ..,.. _.... till ndilnl boiler that promote the 
decaalpati1hlt ofNO.fDng •• ill ... OOIIII:Iuttion procea The.,.,. ......... in the lue ... 
niCtl willa die .... CCJ .. aulldt to produce a IOiid po«•uium IUI&Ie. The tpent ...t is 

......_.. __... ... ~- . . . . a--.:-..... _ . . 
l'll'lf ... _..,_ ..... - OlllftW"-to_..•lrCOi .. I'NI'I po'l-..m 7piCIII .-.--.. ....... 

Clll be caltl+:ltd., ... at ...X. pndpiiiiCif. 

c...dy, MHD .,_. ..-llioe technoloaY is 1tiU in the development llap. 

Ellimltel OGopa...._ performlnc:e. COlli, IDd aYiillbility ue baaed primarily on eor~l 

deejll"· AJthouab variety oftbe iadividull ~ of this technoloaY have .,.. 

dewlloped aad tilted, the opllllioe of a lilly inleBrlted tyltem hu not been demoaltnted. 

The driviai bee behind MHD combined eycle tedtnolosY is improved perfoi'IIIIDCe; 

curremly .._. ilao coam..a.l ~ o~MHD IICimala&Y that demonltratel thlt this 
improved ,_.._ il feeliNe. Tlble IA6-16 .......nz. the ~ of a 

~UII 100 MW MHD pllllt. It is apected thlt MHD plant lizea will be SOO MW or 
.,... for opdmll eoaeomic f'euibility . 



• TlbleiA.6-16 
.... ~ Ccabillld Cycle Pllnt 

CODCipiUII Perfbnnuce IDd Colts 

Comn6cial SUIWI Dewlopma/Conceplual 

Perfbnnuce: 

Pilat Clpecily (MW) 100 

Net ........... (BtulkWh) 10,300 

ClpdyP.,..<Pn-t) 60-75 

Costa: 

c..,aa eo. (IJkW) 1,300 • 2,500 

o.tMColla: 

..... OMt (SikW-yr) 20 · 3S 

• VlrilllleOMf(SIMWh) 1.0-3.1 

Lewbld Colt(~) 6.7- l3.S 

• 



• 

• 
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1A.U.4 Aiel C... 
PUIICIIII .. cllvicll dill CIID oaawrt a h)'droa•n rich ftael clirecdy to electric:ity throuah 

.. ~..... Pull 011 pow8".,...... have the c:iplbiJity ofhiJh ellcilacta 
becaute they an1 not liaaiWd by the Carnot elk:iency thlt limita thermal power tyltanl. 

Coa•••• .-o..,we~~,.... ... llllld bynatunlpa. ne mo1t developed 1111011 
tediDoloay fbr •llb•y poww is the pholphoric ICid W cell (PAFC). CurreMiy PAPC 
plalu haw..._ .. • the order of 40 percent. Puel cells can IUitain bilh eftk:iency 
opendioD .v.. .... pllt lold caMidoalllld they haw • rapid rapoMI to IOid ...... 
The CGIIIWcdall afllll 0111 • ........., ID()deelv, llllkin8 it IU)' to .U. plants ICCCJI'dial 
to JMJMI'....-., Curnat PAPC pllnta nnp &am around 200 leW to 10 MW in lize. 

PAPC car•lllblk .. iel CID llllin eftlcienda lppRIIICIW11 85 percent wt. the thermal 
...., &am the ... eel ......... Allo, the potential developmeat of Aiel celllpa turbine 
c:ombiDed e)dll could ........... ol~ to 70 percent. 

Ia 8dditiaa to tbe ,-.w for low b.t nte1 aad low o.tM COlts, the environmallll 

t.efl•a olW Clll'lllllia .. afdll priawy,...,.. for OCJIIIII*rieliution. With ftiiUrll 
.................. dialdde .... Willer .... the Gilly emilfi.aat. Hiah Clpital COitl 

.... tbe ...... , .If,. ... ol w cell .,...... n.e COitl .... expecled to drop 
aipifieendy ill die lllln • dewlopa.t elbnt contimle. Fuel cell planU are t)~ ._ 

than 10 MW ill lia Tile perfbnnance aad costs of a 200 JeW unit are shown in 

Table 1A.6-17. 

1A.8.3.1 Fflalolt 
Tbeandcaly die poten«W tbr lllioa power is peat. EnaJy is relaled when two liaht 

ra.Jdei lUCia u deuterium IDd tritium underp Aalion to form a heavier mJCiei such u helium. 
TbiJ new JUCiei ._leu mua thaD tbe toll1 of the two <Jriainalrudei, raultina in a releue 

of cnqy. LIIJI_..m of eaqy • nl•led ifthia fiaJion reaction can be IUitainecl, but 

fiaJion a1Jo ... bip illitiation eneray requiranentl. A temperature areater than SO million K 
is required to IUitlia a cleutaiunHritiu reKtion . 



• Table IA6-17 
P-.1 Cell Power,.._ 
Perfbrmlnce and ColtS 

~StiiUI Commercially Available 

Perfonnance: 

,... Clpdy (MW) 0.2 

Net ,._Beet .... (BtulkWb) 9,980 

Capldty Pactar (perceat) 85 

COlli: 

Capilli COlt (SIItW) 4,100 

O&MCOIII: 

Flllll OI:M (SikW.,r) 330 

• Vlrilble OI:M (SIMWb) 0.14 

Levelad COlt (CIIIIIIkWia) 7.0-9.01 

(1) CalifixDia a..av eaa .. hvaa. t996 f4mr tw;bnolgp &•ne• BMoa.ldjulted 
to 1991 clollan. 

• 



• I I f ; 

• 
• ~
 

1 1
N

f1
Jf

f=
 
f
J
j
~
~
~
i
l
l
i
l
!
i
!
 

I 

, 
f•~

 I
Jt

 J
ll 

rf
t~
~ 

J!
Jg

(r
f 

II' 
II'J

 
1 

IIJ
r =

 
Jr

. 

~ r
 f

i .
r• 

·11
lr
~.
 

·::
(r
•t
l~

~ 
~~
~·

;i
ii

.· 
.l!

. 
jr

. 
f 

si
ll.

ll 
rt

-

-1
 ·

 -
E.-

}
·t. 

a. 
,g

ff
rt

l 
.•·

J 
~~

~i
i.r

J.i
~~~

 .lt
 

:Jt
· _

[f
i]

fj
(l

l 
1 

Ji
E.

:{
I 

•'l
"l

f 
•i

r 
.,f:

l 
ls

t"
lf 

ir
1J
IJ
tf
t-~

f1
D;
 

isJ
 .. ·

tl 
~~~

~~~
 

I 
[ 

~ 
P] 

l 
~ 

! 
~ i

 r
 l 

! 
1· 

a 
f 

s·
 •

 
?:

 
I 

• 
f 

~ 



• Tlble1A6-II 
Oceln Waw PoMr Pllnt 
Performlnce ad Colts 

Commen:ia1 StldUI DewlopiMal 

Performlllce: 

Typical Pilat c.p.city (MW) 0.1- 1.0 

Net Pia He.t .... (Btulk\VIa) NIA 

Clpldty PKtor (percllt) 25 

Costa: 

~Colt (SikW) 2,450 

oa:MColla: 

Faxed OI:M (SikW-yr) S0-103 

• VlrilblloaM (IIMWb) NIA 

LeveUed COli (.-IMVII) 6.2. 31.()1 

(1) Cllifanlia..., c.nil'ion. 1996 enn.v TechnoloJv ... Bprt. ....... 
tol991dalln. 
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Tlble IA.6-19 
OoiiD T'ldll Power Pilat 
....._ ... COlli 

Commercial St8IUI 

Performance: 

Typicll Pilat C.,.ally (MW) A...a..., C.,.ally (GWh) 

~ Pactor c.-c-> 
Colts: 

Capilli COli (llkW) 

<laM COlli: 

Fixed oaM (llkW-yr) 

Varilble ODf (SIWWb) 

Lewlized Colt (GIID1tWJa) 

II- 240 

35-500 

20 - 25 

1,030. 4,120 

10-52 

1.5. 5.2 

13.0-23.0 



• 

• 

• 

... ,., ..... -...~ 
Ia 01EC .,.._. dlln'rdnr<y 1111111 tempenaure dilinoce bctwes~ the warm and eold 

...._. nriMin _.1M .... ,....,.. pow. NqUlred combine for 1 Vf1Y low OWIIII 
JYihm efticieDcy. The belt patential for OTEC lites .-e in tropical and aW-ttopical.., 
becau10 of the ...,_ ...........,. -..ace betw_. the -race and the deep water. 

Aldaauah ... poe•k' al••• I • Ilia 180 ........ CDIMI'Iion technoloay iJ ltti'ICtive. the 

lqb capilli 00111•....,... to .way illlplemeatldoa n..e are alto 101ne environmenlll 
quelticJal J1t to be llllwnd nprdiDa the eftict of Wah pumpina 8ow rates lftd local 
tempermn dw'lll -the ..-rouadinl~«plltic enviroalnalt. 

OTEC .,.._.. .-e d iD the development ltlp. A few S0-200 kW demonllntion 
syaema.-e.,.. ....., or tested in Hawaii. Due in pilt to the low cost offouil fiaela 

wbicb ...._OTIC i'll••••etioaa a. coaup«itive, lmdina for OTEC research hu beeft 
limited. Cunllldy, ..., ...... .- conflaur'adoM ....... tated for clol!ld cycle 
OTEC .,._. which could poteatiaDy improve performance and efticiency of OTEC .,...., 
1A.IA Energy...,.....,..,.,. 
1A.I.4.1 l'ulllf*l Sfonl8e 

A.,.....,., 11onp lrjdlclllctlic fldlity requires a reservoir/dun ty1tem limilar to 

comeiJiw.-1 hyllrcll1 ctric 6cility. &c. eneray is Uled to pump water &om a lower 

reservoir to ID upper re.wir lbove I dim. When tJU enef1Y iJ required, the potential 

enqy of the water in the upper l'llerVOir iJ c:oavened to electricity u the water ftowl 
throuab a turbine to the loMr relei'VOir. Capilli cost iJ the primary considenlion in 
;.,.,......;. dlil ..... techno'oaY· W'rth careftal plannina and COillb'UCtion, the 

eaviraum•el ialplct ofdil teclltoloaY wiD be nealiaible- For this Rudy, atimalea of the 

cost IDd pdwmace of1 30 MW pumped 1t0r1p ty1tem hu beal provided. Table 1 A6-20 
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TlblelA6-20 
Pumped Stonee 

Pdwmlnce and Costa 

Co····- StiiUI 
Pdwmlnce: 

POMr ClpiCity (MW) 

EDqy c.- (MWb) 

c.-, ..... (percent) 

COlla: 

Clpital Colt (SJkW) 

OI:MColea: 

Plxed o.tM (SikW-yr) 

Vm.ble O&M (SIMWh) 

LeYeliad COlt (c.lllltWb) 

30 (S hour duration) 

150 

20 

2,0SO 

21 

NIA 

9.4- 12.s• 
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• 

• 

8uppty81deAIIMMIMe 

fA.I-4.2~ ...... 
A t.u.y .......... .,._. conlilta ol the biltely. de IWitchpar, ddt~: 

converta'/c:illra-, ~. IC ~Witdrtear. and I a-n1difta to boule thele ~· 
DuriDa the utility pelk perioda. the battery tyltlm can diJcMrp .c power to the utility 

tyltem for llouM 4 to S baun. 1'111 blateriel are thea recharpd cluriaa nonpeak houn. In 
ldditioa to the IIIah iaidll COlt. I....., syUn wil require repllcement fNerj 8 to 10 yelll. 

Currently. the oaly CC41&J•cillly available bdery tylteml are lad-lcid bued tylteml. 

Releadl to deWIIop ...... pedbrmina t.tterieiiUdl u IOdium-sulfiar and zinc.bromiDe 
bmhrielisCUIRIIdy......_,. eoa...aallyi'Yiillble........adsystemsbavecumndybeal 

installed with~ of up to 21 MW. 140 MWh. The overall eftic:iency of battery 

ty~temt is ODI\WIII 72 PIR*Jl &om charp to clilchqe. The cost and performance of 1 

S MW (IS MWh) .,._ il prcMded iD Tlble IA6-21. 

Coimprt111d lir..., 1tar1p (CABS) JYIIIIIIIIIOI'e f1111JY in the form of compreued 

air in .. ............ CIIYmL Air is compnued clurina ofF-peak houn, stored in Ill 

underpouad cawm and then Uled when needed by expandina the compreaed pa throuah 
1 twbopantiOD .,.cem. Ia combultion technoloay applications, over half the enqy 
procluced by the turtJiDe ... ator is required to drive the COIIp'IIIDR. The ability to 

c:ocapraa tbe WCJIIdlaluid clurial the oft'-peak boun is the ldYIIaae of the CAES sy~tem. 

DuriD8 pelt boun the comprunll air &om the cavern is extracted and preheated in the 
rec:upentar. 0.:. IBted, the air is cambu•ed with oil or ps and the hot exhlult is 
~delltt.aup the CCJII!Ibultiaa turbine. The location of a CAES plam IIUit be a~itable for 
cavern COIIIIniCdaa. To udlze til 1tonp method. a new plant wiD typicaDy be deliped 
arOUDd the CABS .,.._. requinmeaU. 

The tint OM'"• ciiJ ICIIe CAES plult in the world iJ a 290 MW plant in Huntor( 

Germany. Tbilplam bu bela operated Iince 1978. providina 2 howl of pneration with 
8 boun of cbiiJial. In 1991. a 110 MW CAES ficility in Mcintosh. Alabama, bepn 

operation. CABS uaita br/e 1 repdltion for achievina aood availability. Table 1A6-22 

lhowl the pe1 fol"aalace and COlt cblncteriltica of the compreued air enqy Jton&e . 
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Performlllce: 

Poww Clploily (MW) 

Baqy Clploily (MWia) 

Clpldty PICtOr ~) 

COlli: 

Capital COlt (SikW) 

o.tMColll: 

Flllld OBf {MtW_,..) 

Vlrilble OI:M (SIMWh) 

l..ewiiDJ COlt (.alk\Vh) 

..... ., .............. 

5 (3 hour duration) 

15 

20 

2,500 

13.5 

310 (mcludel replac:ement) 

12.0. 14.0' 

<1 > c.lifbraia Eaqy CG • • · aa. '"' Fospy Tetn-i'MY ss•" JWort. ldjulted 
tol9tlclalln. 



..... ,., .......... 
• TlbleiA.6-22 

eo.pr II II~ Air EDqy Stonae 
PtrfonMnce- Colli 

eo. ..... - Commercial 

~: 

Typall'llal ClpMity (MW) 25-300 MW 

A''IPnlilily .._.) 16 

Colts: 

c..-. COlt (SikW) 1,230 

oauec.: 
Piad oaw (llkW.,..) 1-20 

Vllilllle OIM (SIMWII) 6.0- 12.0 

• IA\IJiilld COlt (CIIIIIIkWb) 6.0- 6.s• 

(1) Cllb*S...,Oall?il . aa. 1• e..a Imlii'MI s. .. Rpn. adjusted 
tol991 ...... 

• 
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1A.I.U ,., ............. .._ 

Tbe .,.. ••• pnMdll • - to llore ..., in the Corm of rotation~~ --
Fiywbeelabawa ....... of ........... ..., ..... cleYice. Fn, eompancl to ott. 
1101'111 .... ...,..... ..... leld-ldd blaeriel or P...,..lton&e hydro sy1tem1. they 1re 

very~ due to ....... ...., cleality (WME&). Tbey haw. wry loaa life C)de widl 
towopa-.aad ,.,._,.coa. n.ya11o e~~~lrllllllllarp amounts or...,quicldy. 
n. .............. .,...... ., ... ........., advllapouJ to the tranaporUdioD 

indullry .................. aad quic:keaqy lr ..... (&II~}.,.~ 

.,.,......... Aldu.Jiah teda prototype fJywhella c. aceed 10 pen:e11t eflkiiDcy hiD 
IIGI•to nl•••• ..., .... ladle rttlnllld clevllopma ~tap. In order fora flywheel 
to be _..,Jan'r ...._ for pan~ parpo~e ..., Jtorap. the capital COlt 111111t be 
reduced, the,..,.__ belllhiDoed with new materialt and low 6iaion belrinp. _. 

the motarJ,....ror.-olt .... to ....... to.,.... udJill ~...,under the 

~~way~ :' I' wtynrnllpltd. Currtat rw••nh iJ foc:usi• on the c~ew~opma o1 
.....,.. ._... ••• ' w liP tallplniiUre ~or techftoloay. Al dU point iD 
flywheel clevllop-. tt. price pll' ttond 1D11JY ia wipiflcmly lower for COII'Y•IIioall 
'**->' .,-. ..,. .... curnady CIIIIDOt compete .... blaery ~ .,.nicularty in 
the powll' indullly. 

CUI'I'D to p111 dlrouP a .. aro r r i ••nee" toriodal windin& ltOrina the enerJY in a ,.,.prtic 
field. SMES .,._ IJr power iDdullry ICOrlp applicationl are ltil1 in the reeeudl MCI 

c~ev~~opma .... ne COlt o~.--IIiP tech.,.._. .... be rect.aced lianificantly Wore 
they wiD bemme COIIIII*'CiaDy vilble for llrp enqy stonp. Commercial SMES syana 
are available for eliminatina power IW'pl and dipl in certain indultries where elimination or 

1A.6.5 Nuclear (Fiulon) 
The eavirooawal and ..rety -- (and auociated cotta) inYoiYed with producina 

powu &om macle.r nKton._ kept new ...dear plantl &om beina COftltNCted in the U.S. 

Table 1A6-23 p ovidlla roup estimate of nuclear power plant cotta . 

0111~11-oA 



• Tlble 1A6-23 
~Power ~'~am 
.. fonnlace and Colts 

Coalmnill s ... Coanwcial 

p .rtonalace: 

Typical ,... c.p.city (MW) >600MW 

Net Pilat Hllta.a IO,SOO 

C..,.aty Factor (perceat) 65-80 

COIU: 

c.pital COlt (SikW) 3,300 

o.tMColla: 

FaedoaM(MW.,..) 95 

• Vuilble o.tM (SIMWh) 13.0 

LeYetized COlt (CIIIIIIkWh) 5.8 • 15.0 

• Olt1~71111-A 
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IChieYe if'tbe uait,... to ..... evwy mepwatt-hour it wu availlble to p~llllle. 

1A.I.I.1.J &,ulvaleltl l'otr:ed au..,.,.,. (EFORJ. Equivalent forced outaae rate 

is a reJiebiily iDda which re8ec:tl the problbility that a unit will be capable of providina 

power wt.J called... It ia clet«miDed by dividina the IUID offomld outlp boun, plus 

equivala forced outap boun, by the IUIIl of forced out1p houn plus lei'Vice houn. 

~forced outap baun tab into account the efrec:t of partial outapa and are equll 

to the number of laD IRed Oldlll boun tbat would remit in the same lost pne~ation u 

ICtUIIIy experieaced ......... ~ houn. 
1A.I.I.1.4 ,_ed M1'11....,_ Outage. Bldmata are provided for the time 
required lldl ,_.to perform ....,.led maintenance. 
1A.I.I.1.1 ,..,.. Fuel. ......_ for 1tartUp IIIIIJY, where applicable, in miDiona of 

Btu, are baed Gil die W ....... to briDa the unit &om a cold condition to the speed at 

which .,..c~~w;.,.._ ia b acbievlble UDder normal operation conditions. 

1A.I.I.1.1 ,., ,_, Heat "-fa Ellimatel for net plant beat rata are bued on the 

..._ ..., •• Vllue aldie W. Belt rate lllimatel are provided for IUI1IInel" 95° F .. -..) 
and ISO(S~ F) ~fbrCOI!Ibu.mon turbines and combined cycle units. Allowance for 
.................. CMI' ........ ofllina bu ~included. Heat rates may vary u 
• ,... olllcton IUCb u ....... •ll•ctiaa. fUel propeniea, plant c:oolina method, auxitiuy 

O • --a:.... ol and ·--· 0 
~~!6.:-A power CCJIWII+iptiOa. _. ...--1 COIIII tyltem, ~ lite '""""'~· 

1A.I.I.1.1 ,.,_,.flon. For 11eUn plants, the performanc:e depadea with time due to 

erolioa, COIIlJiiaa, llld iDcreued lelbp. Similarty, the performlnc:e of simple cy~ 

combuldaa ....._.combined cycle planu will depade with time. Put of the deplded 

performance can be recowred by periodic maintenance and overhauls. Howevw, some 
performance cannot be recowred. Approximations for perfornw~Cedepadation, which were 

applied to tbe new cA.D performanc:e eldmatel of the combined cycle and simple cycle 

alt«<lltivea, inclaaded a 2 percent heat rate and 4 percent output degrldation. A 2 percent 

beat rate depiMiadon wu ua~med for the pulva .zed coal and fluidized bed alternatives. No 

capacity ......... wu ......... 

0111~0111-A 
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fA.I.I.J Coet &fl111111 

1A.I.I.J.1 Clip.., eo.fa. Clpilll COlli were deYeloped on the buiJ of the c:unem 
competitive ,........ ......_ IDdirect COlli include the typical items of ena:ifteain& 
CODitrUC:tioa ""N' ._, ...... ildnlct COIU and ~acy. Ill addition, other indirect 
COlts incla .. SCADA inldlce COlli, 1p1n1, ~~ ...... penniuina. trai1ina. llld 
•abltatioD COlli to .....,_ the unit into the Cane IJiaDd IUbltation, in order to place the 
COlts 011 a COIIII*'Ible ._. wilh COlli ..-aJtiDa &om pun:bue power bids. wwe included. 

IDdirec:t COlli for the lqer ~ the SOlO limple cycle IDd combined cycle. the lxl 

SO IF , IDd the 2xl 7EA. iadude a trlnlmillion line ~ to FPC's Inaerceuion 
City Plant. Direct COlli for the combined cycle alteraatiwl include bypaa ltKb with 

dampen. .. willa condnuoul ........ lnOIIitorilw .......... Direct COlli for all 
altenlldvllilcllldt a W oil 1101'111 tlllk. Colu for the collunib to be loclted at a new lite 
include COlli fbr a ..-. ... ac1 IIDd COlli bued on awnae typical .ne requiranentl. anc1 
a lind COlt af$2,000 ptr an. Teal mpital COlt il the IUIIIII1IIion ot direct IDd indirect COlt 

IDd ........ COIIItnlcdOD ... ClGaMrdal openllion in 2001. The constnac:bon period 
il the time hiD -.t ofCOIIIInlcdoa to commercill openlion. The ~on period wu 
wed to win«- COlli for .... clurial construction (IDC). 

Bued 011 djp"'"w by the Dlplltment ofEnYironmental Protection (DEP) in the City 

of I Mlllnd Eleclric IIIII W...-Utililill Tedla Ewluation and Preliminary DeternUiaion 
for the C.D. MclniOib, Jr. Power Plant UnitS, SOlO combultion turbine, u SCR wiD be 
required for the 501G _.. c:ombultion turbines prior to 2002. Bued on the DEP'a 

determiaatioD. ClpitaiiDd opentiDa COlli for u SCR have been included for the SOIG 
c:ombllltioa turbiDe bued altematiYel for 2001 . Beainnina in 2002 these coau are not 

indndecl in the ecoDOmic ewlnetions liDce, bued on the above DEP evaluation, the SOl G 

combultion tulbila wiD be C11*J1e of IChieYina BACT without the ute of SCill. 
fA.I.I.J.J 0&11 eo.ta. o.tM flltimllel are bued on a unit life of 2S yean for 

eombullioa ....,._llld combined cyda. variable and ~ continaency of20 percent. and 
bllebld capiCity &ctor (except liatple cycle wr•.a). The fixed <>Di analysia auumea that 

the fixed COlt will remlin c:on11ant OYer the life of the plant in real doUan. Faxed o&M COlli 

are thoee dill .-e indepeDclent of plane electrical producbon. The Jaraest fixed coltS are 
wapallld -.... rellted OWihMda b the permanent plant ltaft: Fuel coltS typic:aUy are 
determiDed..,...., llld ... DOt iDdnded in either fixed or vlriable o&M coltS. The 04M 

c:oau preeerad in thil npart .-e typically ref• red to u nonNel ODi coltS. Variable ODi 



• 

• 

• 

coltl iDclllde di.-J ol COIIIbultioa wutea. eonaanlblel IUCh u ICNbber additives, 

c:hemic:ala. lubric:Dta, ..._p and ...-.....ce npair plltl. Variable 0.tM COIU vuy u a 
fbncdaD ofpllllt .... llioft. . 
1A.e.I.U Co.r Fueletl 0&11. oaM and ,..._alltimltel for the COII.tbelecl 
alternlti\W WIN bued 011 the IJIIowina UIUIIIptionl. 

F'oced ()AM COlt& ietJMde operatina 111ft' lllary COltS. buic plant IUpplies, and 
ldrniniltrlliw 001t1. Vlrilble operations COitl include Ill auumed lime cost ofS9Siton for 
flue au deadlllizllioa (POD) and limeltone cost or S22lton for the CFB, wute di.,..r 
which ....... tnadEial to .. ODiite landfill. clozilw IDd flattenin& (mobile reclaim 
equipma), ....... W oil. Vlrilble maintaucl COitl are the COIUIMOCilled with the 
inepectioMNI..,MWa olpla oamponentJ bued on the operatina time of the plant. IUCh 
u -.m tulbiDe ........,.. COitl. Stafllna estima&ea provided are bued on recent utility 

..,... widl modern ...... 

All~ wrilble OAM001t oro. 73 SIMWh is inclllded for the sea. which iachMIII 
NH, COlla llld caulylt npieciiMal COIU. For the 5NCR. the additional variable 0.tM cost 

il ippi'O•in-.ly 0.52 SIMWia far NH, COlli. The pulverized coal unit is auumed to require 

SCR, wbiJe the 6ticDed bed uait ilua...med to require SNCil 
1A.e.I.JA ea.tlned and Simple Cycle 0&11. o.tM and performance estimates for 
the coatii.S cycle aad lialple cycle units were bued on the following uaumptiona: 

e ra· I yiiii-NIIunipa. 
• NO. OOIIIrol method-Dry low NO. combulton. 
• ClpiCity and heat 111te clep'adation of 4 and 2 percent, rapeaively, hu been 

iaclllded in the perfonDIDce eltimata. 

• CG~DIIIioa turtiDe ..-~~« (CTG) maintenance estimated coct• provided by 

"""d'ac:nnn. 
• CTG ..,..,Wtiact llbor cost estimated at $38/man-hour for WestiJlahouae and 

S35lmln-bour for o...J E1ecUic (provided by III&.OO!aauren). 

• CI'G opentionll ..,.,.. combultion ..,.,., and hot pa path aparea are not 

inclllded in the oaM cost. 1'hele colll are included in the capital coat. 
• Hell recovery-.... IIOr (HRSG) anrua1 inspection colll are estimaled bued 

on muu&c:tanr input ad Blade & Veatch data . 
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• 
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• a._ turtiDe -•. miDor, IDd njor ...,_ion COlli are tllima&ed bued on 
Bilek A VIllela dMa. Alnlal inlpecliona occur fNfli'J 8,000 houn of openlion. 

minor owrbaJis OCQU' wery 24,000 houn of opalliori, and major overblula occur 

fNfrJ 41,000 ...... ol operation. 
• 1'111 COitlb' ......._.cycle makeup water and coolin& tower raw water are ........ 
• Two lddidall ............. 
• 1'111 wrilble OIM _.,. ia bued on a repeatina maintenance IChedule for the 

CTG IDd indt"'lll ......,_ llld refilrbi.._ COlli. The arnaa1 •venae cost 

it die ... ;. ........ COlt OWl' the 25 ,.,. cycle life. 
• oa.MGOIII .. .._ ....... LM6000 IDd 7EA.,.. bued on aS pii'CIIII Clll*iiY .... 
• o.tM COlli Ill' the limple cycle SOl G and 1F A are bued on a 10 percent capKity 

llctor. 

• oaM COitlllr • dlelimple cycle combuldon turbiMiare bued on 200 1ta1t1 per ,.. . 
fA.I.U ,.,.,.., Coal 

AlSO MW .,...__..COli uait with dry ICI\Ibber, electtoiWic precipitator, and aelective 
catalytic........_ (SCil) wa•ected u aiOiid fbelecl alternative. The unit ia aaumed to 

be dleb uait It a, ... " ' rd MW lite in Central Florida. Coal il auwned to be deiYnd 
by ...OIDd cooliai iiM:IIiewd with mec:hanic:a1 draft ClOOiilw towen. Table 1 A. 6-2~ pr1111111U 

the •inllled COlt IDd perfbnalla of the 2SO MW pulverized coal unit. 

fA.I.U FIIMintl8fltl 
A 250 MW 11•..,...._;c circ:ulltina fluidized bed unit (CFB) with Jelec:tive noncatalytic 

rect.ldioa (SNell) wu lelected u IIIOtber solid Nel alternative. The CFB ia capable of 

bumilw a wide ... offilela. For expansion PWWna purpo1e1, the CFB is usumed to bum 
c:o.l. Lib the pulverized CCM1 uait, the CFB ia uuned to be the first unit at a undetermined 

new lite in c.nl Florida. COli il aaumed to be deiMred by rail and coolin& iJ achieved 



• 

• 

• 

with ......... ~ ..,...., 

~ oltbe 250 MW CD Ullit 

1A.I.I.I COIIIblned C)de 

..... ., ............ 

Four CCNaiJined cycle uaila wae 1elected u ..-~Dna unit alternltivea: 
e 1 X 1 Geanl Electric 7EA (Table 1A6-26) 

(Table 1 A6-27) 

• 1 x 1 w•••w.50tPC (Tible tA6-21) 
• 1 x 1 w••;a .... 5010 (Table 1A.~29) 

The ca.an.t c,dll Ill Ulilize conventional, t.vy-duty indultrial type c:ombultion 

~ 1'111 cc.ltllltd c,clll would be dual ftaelld. Spedlcationl for perfon11111011Dd 
............... c. ............ and buelold opention. The combined cydel 

••nne dill • ' ·ce ...... •••• wiD be met with dry low NO. combulton. SCRa are oaly 
iriMIId tbr tbe 5010. Tile .... wculd be located It the Cane bland lite and would utilize 
..... «*"''h]li fidliriel to ...... poaible. Adequate naturalpa preaure is ......... 
1'henfare. -.a pa comprrrr n are not inchaded . 

1A.I.I.I ....,.,. C)de Co.,.,.,_ Tutlllne 
Pour limple cycle caalbullion tulbinel were aelected u pne1 atina unit altemltivea: 

• a-.1 Eleclric lM6000 (Tible 1A.~30) 

• o-'11 Elec:lric 7EA (Table 1 A6-31) 

• w .. ~ 501G (Tible tA.~32) 

• o.enl Elec:lric 7F A (TIIble 1 A.~ll) 

The 7BA, 501G, IDd 1FA CGIIIbllllian turbines are t.vy-duty iDdultria1 c:ombultion 

tlllbila. Tllel.M6000 il• ..odlriYIIiw combultian turbine. The c:omhultion turbine~ are 
dual fbeled with ......... tbr performance and opentina cosu baaed on natural au 
opentioD. 



• 
Tlble IA6-24 

S.i.....a COlt IDd '-fonnlnce of250 MW Pulverized COil Unit 

Item 
Stella Pr1111:0, P* 2,535 

Ste~a~T ......... F 1,000 

Rebelt S...T............_ •p 1,000 

Direct Clpilll Colt, 2001 SI,OOO 194,115 

IDIInct Clpilll Call. 2001 11,000 14,951 

Totll Clpilll Colt, 2001 SI.OOO 279,0731 

o.tM COl& ····-Duty 
F_..oaMColt, IRSikW-y 30.96 

v.-... GAM eo.. tM SIMWh 4.31 

~A" Prtllty,,...... 14 

• Equivllllllfcnld OlltiJf .. percent 9 

Pl...t Mr· ..... a. .... weebly 4 

StRip Pull (oald -.t). MBtu 1,7SO 

~w .... 36 

kW Output, Net"-Belt Rate (NPHil), HHV, 
BtulkWia 

100 .... olPul Lold 240,749/10,1 S7 

75 ..... olPul Lold 110,S62/l 0,21S 

SO P«caat ofFuD Load 120,374/10,967 

25 Perant ofFuD Lold 60,187113,302 

(1) llldudeliatenlt duriM COftltiUction . 

• 



lupptrlkiiMI ........ 

• 
Tlble1A6-25 

lllillltld COlt ... PlrfbriiMct ol250 MW ftidized Bed COli Unit 

Item 
s .................. 2,S3S . ._,............,., 1,000 

Jt-.S.....T ............ F 1,000 

Direct Clpiall Colt. 2001 $1,000 110,415 

ladillat C.,hll Colt, 2001 Sl,OOO 11,710 

TOIII Clfhll Colt, 2001 S1,000 262,1251 

oaM Colt-BIIIIa.d Duty 

Fllld oaM Colt, 1991 SJkW-y 26.26 

Vlrilllle oaM Colt. 1991 SIMWh 4.46 

P.quivlleat AvnPrtilily. perCIIIt 84 

• BquiYIIIat Porced Olautit Rile, pii'C8It 9 

,........ ~ Outap, WfJIJlaly 4 

sc..., Pull (cold 11111), MBtu 4,800 

CGellnlcdoD Period, ....... 36 

kW Oulput, Net Plaat Belt Rate (NPHR). HHV, 
B1ulkWia 

100 Perceat alPull.-d 242,794/10,250 

7S..,_.otPult.o.d 112,095/10,353 

so ...... otPul 1.-d 121,397/11,025 

25 ...... otPuD 1.-d 60,698/13,295 

(1) 'adlldel il.,... cluriaa coniiiUCtion . 

• 



auppiJ aide AIIIJM~Ma 

• 
Tlble 1A6-26 

O..atial Uait a..cterildcl 
7BA I x I Codil .. Cycle 

I1all 
S-.nPtniUII,P* 1,250 

s-.T.....,..,., 940 

R-.S...t.........._•p -
Direct Cipilll Colt, 2001 $1,000 56,981 

IDdilec:t C1Jhll Colt, 2001 SI,OOO 20,923 

Toal Clpilll Colt, 2001 Sl,OOO 77,9041 

o.tM eo. ...... Duty 

Pllld OMC eo.. 19M Mew., 3.29 

Vlrilllle oaM Colt, 1991 SIMWh 2.37 

• EquiVIIeat Awilllilty, percall 92.1 

EquMieat Pcned 0. .... a.te, pei'CIM 3.7 

P~.....s~ona.,.,.,., 2.25 

Sa.rtup Fuel (cold -.t). MBtu 59 

Coallnlc:daa Period, IDOIIdw 20 

kW Oulput. Net Plamllllt a... (NPHR), HHV, 
BtulkWh 9S°F S~F 

100 PWCIIIt ~PuB Lold 109,939/8,114 124,16617,849 

79 ,.,.. ~PuD Lold 86,85218,4S4 98,091/8,100 

59 Pwca ofPuD Lold 64,16419,219 73,25818,738 

35 ...... ofPuD Lold J8,479/11,288 43,458/10,478 

(1) Jacinda illlerllt duriiW c:onltrUCtion . 

• 



• 
TlbleiA.6-21 a..-. u• a.r.aerildc:l 

'7EA 2 X I Combillld Cycle 

1-. 
s._ Pnn•n. plia 1.250 

5*-lT ........... P 940 

Rdiii..._T....,......•P -
Dnct etplll C.. 2001 Sl,OOO 95,069 

IDdiniCt Clpilll C.. 2001 SI,OOO 39,114 

TOCII Ontltll Coli. 2001 SI,OOO 134,1141 

o.tM ec.t-BIIIIMI Duty 

PiDd o.tM Call. 1991 SlkW-y 2.24 

v.-..o.tMC..t991SIMWb 2.16 

• Equiwi•A-v 2 'lily,,._. 94.1 

~ Pcned Orty ._perc~~~~ 1.7 

...... HnfSIAI a() .... , Wflfla/y 2.25 

Sllrtup Pull (cold -.t), MBtu 119 

Coallnlcliaa Period, ..... 22 

kW Oulpul. Nit .... IIIII Rate (NPHil), HHV, 
Btu/kWh 95°F 5S)O F 

100 ,_.. oiPuD Lo.d 222,09617,938 250,41617,791 

75 .... oiPuD Lo.d 166,57211,258 117,81211,025 

so ..... afPul Lo.d 111,04811,178 125,20817,869 

2S P8CIIII oiPul to.d SS,S2419,86S 62,60419,309 

(1) Incbldel I••• ..... ODIIIb'UCiioiL 

• 0111~11-A 



• 
Tlble1A6-21 a._-. Uait a.r.c:teri~tica 

W .. i .... 1 x 1 SOIP Combined Cycle ... 
5'-l ......... 1,100 

5*-DTe~~~p~~_..,., 1,050 

,.._._T ........... P 1,050 

Direct C.,hll Colt, 2001 $1,000 13,622 

IDdirect C~pihl Colt, 2001 S1,000 33,945 

TOIII C~thel Colt, 2001 SI,OOO 117,5671 

ODf 0111 ....... Daly 

Pillld OBf Colt, 1991 SlkW-y 2.01 

Vlrilbll OMI Colt, 1991 SIMWh 2.51 

• ~Av8t8},,.._. 91.1 

~·-- 0. ....... Plft*ll 4.1 

PI- rd I'' , I n fktr., WflllaJy 2.25 

s.._ ..... (cold ltllt}. MBtu ... 
ec-uadaa Period, ....... 20 

kW Oulput. Net Plllltllllt Rite (NPHR), HHV, 
BtultWil 9S0 f 5~F 

100..,.. oiPuD LoM 236,63016,945 261,792/6,81 5 

75 PII'CIIIt oiNI LoM 175,10617,413 196,34417,141 

52 PWCIIIt afNI Lold 123,048/1,011 138,75017,699 

27 ...... oiPuD LaM 63,890/10,474 73,30219,894 

(I) llldlldel ...... ~ CXJ~~~tn~C&,on . 

• 



lupptr lldl MIIIIIIIMI 

• 
Tlble1A6-29 

O..lliac Unit Cblncleriltic:a 
W•illhoule1 x 1 S01GCombinedCyde 

ltaD 
S....Prtlrute.JIIia 1,115 

steun r....,......, ., l,OSO 

..._s.-r...........,·• 1,050 

DiNct Clpltll Calt. 2001 SI,OOO 107,316 

Jndilect Clpltll Call. 2001 11,000 39,976 

Teal Ctpbl Calt. 2001 11,000 147,36312 

OBf Colt·Barllll!ld Duty 

FIDel o.tM Colt. 1991 SlkW·y 1.95 

Vlrilllll OIM CGit. 1991 SIMWh 2.27' 

• ~ Arv 2 tility, per0111t 13.0 

~· ... O.ltl8f .... pil'c:eat 13.3 

............. a. .... wettlaly 2.25 

SUrtup .... (oald ltllt), MBcu 92 

Coaltnac:doD w maaths 22 

kW Output. Net Pllll& a.t a.. (NPHil). HHV, 
BaulltWh 9S°F S91' F 

100 Percent ofFuD to.d 294,96017,062 333,4S6/6, 784 

75 ,._. ofFuD to.d 221 ,2201'7 ,437 2S0,09217,083 

so .... ofFuD to.d 147,41011,190 166,728n,714 

25 P.- ofFuD to.d 73,740/10,718 83,364/9,967 

(1) IDcllldll .......... COIIIIrUCiioo. 
(2) M. 2001, sea il DOt iDdnded lftd total capital COlt il reduced to S 14S, 1 S7 in 

2001 ..... 
(3) After 2001, sea il DOt included and Ylriable o.tM il reduced to $2.14/MWh in 

1991 dollln. 

• 
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.... ., ............. 
Tlble1A.6-30 

O..ltiat Uait ChlncUrillicl 
o.a..J Electric LM6000 Simple Cycle 

Item 
s-.Prnrure.,. -
s--r~,.._,., -
Rebelt S... T...,......., •p -
Direct Clpitll Coli. 2001 $1,000 16,210 

....... Ci!pilll Colt. 2001 $1,000 5.956 

TOIII c.pitll COli, 2001 $1,000 22,1651 

o.tM Colt..Jiue&o.d Duty 

F..ct o.tM Coli. 1991 SlkW-y 5.45 

Vlrilble OBt Colt. 19911/MWh 6.92 

Equivlllal Awillbility, Plft*lt 95.8 

Equiv111a1 Forald O.lllp a-. percent 2.3 

,...... t.flintawlce Outlp, Wf/IJaly I 

s....., Fuel (cold -.t), MBtu 6 

Coallnlcdca w .... 13 

kW Output, Net .... Belt Rate (NPHR). IDfV, 
8UIItWb 95•p 

100 Perceat olFuD Lold 33,36019,893 

75 ,__ ofPul Lold 25,020/10,475 

SO Ptrcllll olFul Lold 16,680/11,639 

2S ,__ ofFul Lold 8,340/15,136 

(11 ·~ _.._ _. ·~ ..:. 
II_ • 

S~F 

41,664/9,417 

31,24819,806 

20,832/10,650 

10,416113,183 

1-12 



lupptylldeA .. ......,_ 

• 
TlbleiA6-ll 

Ollwldaa Uait a.r.ct.rildcl 
a....l ElecUic 7EA Simple Cycle 

Item 
SteiDl Prn•n.,. -
StelmT ............ F -
llelllll Ia-T....-.. •p -
Direct Clpitll Colt, 2001 Sl,OOO 22,527 

IDdiNct c.pilll Colt, 2001 SI,OOO •. ~ 
TOIII Capilli Colt, 2001 S1,000 31,4511 

o.tM Colt-BIIIIOIId Duty 

FIXIId o.tM Colt, 1991 SltW-y 3.32 

v.-... oaM eo., IM IIMWh 23.56 

• ~A~ Pn'ilty, Plftlllll 95.6 

EquiYIIIal Farald Outi8r· Rate, percent 2.1 

......._ w .... o...,.. Wflllllaly 1.25 

Sr.rtup Fuel (cold art). MB1u 12 

Coallrucdaa Period, _. ... 13 

leW Output, Net Pllllt Belt bte (NPHR), HHV, 
BtulkWb 95°F 591' F 

100 Perceat ofPuD Lold 72,432/12,335 81,SS2111,9S9 

75 .... ofPull.old S4,324/13,S04 61,164113.050 

SO Perea of'FuD Lold l6,216/IS,844 40, n611 S,JOO 

2S PeiCIIII ofFuD Lold 18,108123,515 20,388122,097 

(I) ladaldea .......... COIIItnaclion . 

• 



• 
Tlble1A6-l2 

O..llbre Unit Cbancteriltic:a 
WeltinabouJe SOlO Simple Cycle 

It. 
Steam Prnllft, plia -
Steamt ............ ·F -
a-.s...r....-...•p -
Direct Clpilll Colt, 2001 SI,OOO 51,171 

Iadirect Ctpilll Colt, 2001 11,000 22,823 

Toul c..-. Colt, 2001 11,000 74 69412 
• 

O&:M Coii..JIIIIIaM Duty 

YIXId OAM Colt, 1998 SlkW-y 2.13 

v ..... oaM Colt. 1991 SIMWh 11.61, 

• l!cplivaa. Aw1eWiity, percent 14.2 

EquiYIIIIt Fcned 0....,. Rate, perolllt 13.3 

........ Mliii•IIPCI O.ltlp, M#JaJy l.S 

StRip Pull (cold art), MB1u II 

~Period,IIIOI!dll IS 

kW Oulput, Net Pilat Hilt ... (NPHR). HHV. 
BtulkWb 9S0f S~F 

100 .... ofFuDLoM 197,040/10,502 223,872/10,047 

75 Perea ofFuD LoM 147,780111,377 167,904110,854 

SO PeR8Il ofFuD LoM 98,520/13.128 111,936112.470 

25 Pen=ent ofFuD r..o.d 49,260111,757 55,968117,322 

(1) IDcludll iatenlt durin~ COIIIINC:Iion. 
(2) After 2001, SCil il DOt iaduded lftd toW capital cost iJ reduced to $72,522 in 2001 

dollln. 
(3) After 2001, SCR il not included and variable O&M iJ reduced to S 1 0.24/MWh in 

1991 clollln . 

• 



• 
Tlble 1A6-33 

a..atiD1 Unit Cbancaeriltica 
Glnenl Elec:lric 1F A Simple Cycle 

Item 
StelmPriFMftt ... -
Stelm T...,.IIUrc, ., -
...._Sc.mT...,.....•F -
Dinct c_. eo.. 2001 11,000 :15,301 

Indirect Ctpilll eo.. 2001 $1,000 13,457 

Total Ctpilal Colt, 2001 11,000 48,7571 

oaM Colt-Bueloed Duty 

FIXIId oaM Colt, 191111kW-y 2.47 

Vlrilllll GaM Call, I,_IIMWh 10.37 

• BquiYalelc Ani tility, ,_. 94.S 

EquiYIIIal Forced Oullp ltaae, ptreent 2.7 

PllaDed MM.-....ce 0.,., Wfllllaly 1.5 

Stlnup Fuel (cold -.t). MB1u 3S 

Coallrucdoa Period, ..... l3 

kW Output, Net Pllllt lt.t Rite (NPHR), 
IDIV, BtulkWia 9S0 f S~F 

100 Percent ofFuD Lold 147,161/11,063 165,312110,698 

75 Perea olPuD Lold 110,376/12,030 123,984111,S46 

SO Perceat ofFuD Lold 73,514114,090 82,656/13,400 

2S Perceat oCFuD Lold 36,792120,339 41,328/19,122 

(1) lndudel ---cluria8 COIIIIniCtioft . 

• 
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1A.I.7 Requ.t for Prapaella to Pun:hae Power 
ICUA IDd PMPA con&ltlcted a two-phue evlluaaion fl purdlued ~ altemltivel 

buec1 011 bids..._. e... a ....... fbr prG~~G~~It for purchuecl power illued May 21, 
1997. Tile ~ ol pur ct 111 power lidt iDcludld lpplicable trlnlmiuion ,.... 

trueniref.oa ...... 00111, _.loll,.. ...... CenUt nonprice items were aiJo included 
ia the ew•eeticw ..... pridlw .... ad flexibility, aapply availability for economy 
tlw-*-, dilptllc+....,, 1111 rirb. .....,;llioa pGh, commercial vilbility oftec:hnoloaY, 
ad pM¥14ial ..... I 14e' llilcll Deteih fltbe RPP proceu for KUA and FMPA are 
PI naed in~ 18.9.0 ..S IC.9.0, ...,.c:tiwly. 

1A.I.I SuppiJ llde lcNenl .. 
ICUA IDd PWA COF • .._. illdMduaiiCI'IIIiat .....,_to determine the leal COil 

alaerDIIiYe far ctpedey lddiliae to tlllir ty~tem~. The tc:reaw analyliJ wu conducted in 
two ..... Tbe lnt ..... o( die ....... procell, ~ delcribed in Sublectioa 

1A.6.1.1, W11 ~ lllllcl 011 a blold-bllld coalplritoft of the COlt, COIIIIa.cial 
feeetbDky, ... ., • .., oleiCh ...... tec:hnoloaY . 

The _.... ............ ..ay.it of the remaiNna .. aeratina alternatives wu 
pedbnned ..... 011 a ~ottbetolll CU~N~~~Uve pr111ent worth COlt or 8ldl ClpiiCity 

MdkioD llteraiiM. EGEAS, ••i•• ,....aioaexplftlion model, wu Uled to daenaine 
the ._. CIOit ar•""dw pr11111t worth expanlion .,a- for both utilitiea. The economic 
....,. iDcluded. 0011, ........... IDd economic .,.........lilted in Seclionl IA.3.0, 

18.4.0, IDd 1C.4.0. Tile__. pilate ....... ~ n pru-.1 in Sec:tiont 18.9.0 
ad 1C.9.0. 

1A.I.I.1 ...... One Scn•'*'ll 
1A.I.I.1.1 Ren-ble TechltOiogle& R1:newab1e tec:hnolo8iet evalualed u capKity addition.....,.... included wind lllqY, IOiar thermal and phoiOYOIWca, wood chip Ired, 

podalllll, llld ta,dlo eh ctric. W'llld eoqy, solar themaal, and pbotowltaica were deleted 
tom coGiideuldc. .._. on liah Clpilal COlli (t\''0 to three timet that of Cane bland 3) and 

low caplldty &clar. Wood chip 8nd pMiabna alternatiYel wwe deleted baed on hiah 
capital COlt, 81Viro1111Wal ..,;..- concema. and a.dc of raw mal«iab for blleiOIId 

operatioo. Geolbermal and bJdra 111 Ctlic ..-atina alurnlliYes were deleted baled on hiah 
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capital COlt- lldt ofiiiiUrll I'IIOUI'CII. COlt ... pllfonnance data for .... alta'nlliYel 

il prueated ia Tlblel IA6-I dnuP IA6-6. 
1A.I.I.1.2 W...T~I. WIDeaqy~evahlllldindude_. 
bum wUta. Reftale DIIMd ..... (RDP), ................... lftd Ulld tire fbeled 
aenenbna uaita. AD Wille,...._,........,_ were eliminated baed on hiah capaJ 
COitland illlldlcieatW awiYMvPs'ilky. COitllld perfonnlncedatafor.,_ ............ 
ia pnunted iD Tlblll IA6-7 ....... IA6-IO. 
1A.I.I.1.J Adt!M-.1 Tedm..,_.. Advanced tedweolosiel evaluated include 
lunid air turbine (HAT). x.Jina IIIII Cbq cyclea, ~ coal tecbnolotPel. 
mepetobyclrodynamica 1111 0111. lllioa.lllll OCIIII waw IIIII tidal .,...... Only lael cell 

andaaperaitiCIICOIItechdaJI•• .. oan8*ndcas••.a.llyvilble. HoweY., probllidve 
capital ad opalti4 COIIIIM .... .._tam~...,... COlt and performance data 

far tbele ~ il Pflllllled ia T .... IA6-II dlrouah IA.6-19. 

1A.I.I.1.4 .,..,., .... II••••& s-ay ..... .,.._ ftllultld indude 
pumped ltOrlp, bllllly .... COIIIprlllld air .......... flywheeiiiOrlp, and...,. 
conductina ,.....-eaqy IIOrlp. Eaqy lt0n8el)'lteml were eliaWted &om fUrther 

analylia baed Oil low "'* .... ~ &ctor and hiP capital and operlltilw COib. In 
additioG, alllfjority of..._ *-nlliwl .. CDIIIidered expel intental. COlt and performance 
data for tbele alternltivel il Pflllrtld in Tablel IA6-20 throuah IA.6-22. 
1A.I.I.1.1 Nuclear. N.-r power pilaU ~~eQPital ilaalive. which require~ that larp 

unita be built to bllllfit tum IODDCIIIIill of ... The hiP capital COlt and ...... 
requirements of a ma-r 6clity eliuinata it u an altlrallive. Coli and performance data 

for a typical mldear power plllll il PfUeated in Tibia IA.6-23. 
1A.I.I.1.1 Convwlllollal Tech,.,.,_. Convenlionll ...-atina unit ahernatiYel 
CODiidered for capacity trXpMiion include puiYaized co.1, 8uiclizecl bed, COCIIbined cycle and 
simple cycle combuJaion ~. Tbele altematiWI were included in the ..-xxld phue 

EGEAS saeaq lftllylia. COlt llld perfbrmance data for thae alternatiwl il pre1ned in 

Tabla 1A.6-24 throuab 1A6-33 . 

Olt140-070111-A 
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1A.7.0 FMPP NlldforC.nelalancl3 

KUA and the FMPA All Requiremea11 Project are both members of the Florida 

Municipal Power Pool (PMPP) aloDa with Ortudo Utilities Commiuion (OUC) and the City 

of'Libland Electric~ w .. (Liblad). AD oftbe.....-. um. for eiCh ofthememben 

are ec:onomiallly ~ed IDd ditpatcbed by OUC to meet the combined loads ofFMPP. 
Savings &om the CCJGtined commitment a dilpl'ch, CMII' what eldl utility would have 
spent if they had met their loldl iDdividuaDy with their own pnention, are then shared 

IIDOIII the Pool......-. by pr-=ribed fomlllu. 'I1UI, tbe addition of Cane llland 3 will 
not ODly reduce COlli b KUA IDd PMPA, but willllo reduce COltS for OUC and Lakeland. 

To project the laviDp to FMPP tom tbe addition of Cane llland 3, the PR.OSYM 
chronoloaical production CXMtina prosram wu Uled to model FMPP with and without Cane 
lllaDd 3. to.d incuta and ,.._.aioD expiDiion plana for the FMPP memben were bued 
on informatioa coe••irN ill the 1997 T• Ye~r Site Piau. 

FMPP ism ...., pool Gilly llld requires the memlwn to IUpply their own capacity . 
Tlua, for the cue without Cane &land 3, KUA and FMPA would d be required to inltaU 
or obtain capacity in 2001, Iince without Cme Island 3, both KUA and FMP A could not 

maintain a 1 S pen:alt r..w IIIIIJin. For evaluation purpo1e1, it wu auumed that KUA and 

FMP A would inltd a simple cyde GealnJ FJectric 7P A IDd 7EA u dacribed in Section 

1 A6.0 for a totaliUIIUII« ClpKity of220 MW, wbich MUiy equals the IUJIUilel' capKity of 
Cane bland 3. SiDce tbele UDitl are limple cycle combultion turbinea, they would not require 

lil'Allins UDder the Florida Electrical Power Plant SitiDa Act. Table lA 7-1 presents the 
FMPP amual and aunnlative preMIIt worth AVinp in total production COlli. Anmlal COIU 

listed include all system COlli for 1997 tbrouab 2006. Allhown in Table 1A.7-l, the 

projected cumulative present wonh produclion cost savinp to FMPP &om the inJt•llltion 

ofCme IJland 3 is esrinwted to be $26,633,000 &om only the first 6 yean of operation . 

0111~0111-A 7·1 



• Tlble 1A7·1 

PMPP SaWtp Wdb Cane lllaDd 3 

Total AIBIII PMPP Producdon Total AIBIII PMPP Production 
COlt COitSavinp 

Cum dative 
With Cane Without Cane Anlual Prelalt Worth 

lllaDd IJIIDd Savinp Savinp 
($1000) (SIOOO) ($1000) (SIOOO) 

1997-2000 0 0 0 0 

2001 260,970 267,314 6,3 .... 5,403 

2002 275,005 211,402 6,397 10,567 

2003 287,116 293,S7S 6,389 15,455 

2004 301,123 306,762 5,639 19,545 

• 2005 309,142 312,936 3,794 23,131 

2006 326,205 331,579 5,374 26,633 

TotalCPW 26,633 

• 0111~0111-A 
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1A.8.2 Authority to Conatruct 
The C..llllad PowlrPIIk ........ to COIIIply with the a.n Air Act .... the curreM 

Florida lir qullity .......... ... I I tom tM lv:t. An IUdlority to COIIItrUCt (A TC) 

permit IIIUit be l'fJ«wwd prior to die CDIIIIrUCdoa ofUnit 3. 0. upect of' the ATC permit 
iJ the ddea "M"'ioa ofBell ArB Ne Coalrol TecbaoloaY (BACT). Mljor criteria pollutanU 

included ill theBACf....,. .. NO., VOC, CO, and PMIPM ... Unit 3 wiD achieve BACT 
for NO. throuah the U18 of «ky low NO. cambulton which will limit die NO. eaUsionl to 12 

to IS ppm wlile. lria8 ......a ... WIIID Irina No. 2 oil, water iliedioa wiD be Ul8d to limit 
NO. emi..a. to 42 J1P111. Uak 3 • .WrveBACr for CO, VOC.. and PMIPMae throuP 
the Ule of aood CCJI!DIIIioa COIItlol prKticel Limited opll'llioa while 8rina No. 2 oil 
(apprmrimetely 30 c1aya,.. ,_.> wil keep Unit 3 below the tlnlhold level ror s~. 

1A.8.3 Title v OpiNing Pennlt 
A1oaa with the ATC, the C.. llllad Power Park will be required to obtain an opll'llbw 

permit under Tide V of die 0.. All Act. AD three unitJ of the Cane IJ1and Power Park wiD 
ultimately be included ill alinlle Tade V permit. Requirements under the Title V permit for 
Unit 3 wiD require limilar ......_ eontrol.nd operations to thole required under the ATC 
BACT cletel nMNtioa 

1A.8 • .t Title IV Acid Rain Permit 
In addition to the COIIIbUCtion and operatina permit requirements of the Cane Island 

Power Park, the r,.eletjons implementina the Acid Rain provisions of the Clean Air Act 

amendmeatl require 1blt a.:..ic utility units obtain acid rain permits. Unit 3 will be a Phue 

n unit requirint ~allowiDCII for emiaions. Volumes IB and IC praatt KUA'a and 
FMPA'a plus for IUpplyilra the~ aUowancea nec:aury for operation of Unit 3. The acid 

rain permit recpDr-. them..netioft ofc:caiaiOUiemiuions monitorina equipment (CEM) and 

fuel flowmet8'l. wbich 1re included in the daip and cost of Unit 3 . 
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Aaalvsis of Uttlltv Fuel Prices • • 
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