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18.1.0 Overview and Summary 

1 8.1.1 Ovwvlew 
Cane IIIIDd Unit 3 is planned u a new combined c:ycle addition to the exiJbn& Cane 

blind lite, located in Olceola County. Cane IJiand Units I and 2, a combustion turbine and 

combined cycle bunliai IIIIUrll pa. are currently operatina. The Cane llland Site wu 
liCIMid fbr • uM' z P'c ~ of approximately 1,000 MW. Cane Island Unit 3 will 
provide VfrJ ecoDOIIIicll power for the Kiuimmee Utility Authority (KUA) with a minimal 
~ impect. CIDe bland Unit 3 will be a lxl "F" clus combined cyde unit. The 

.aua1 output oldie Ulit wDI depend upon the combultion turbine vendor lelec:ted and the 

delip - .. aldie - turbine. Output wiD a1lo VII')' with dearadalion and ambient 
c:onditi0111 KlJA will be a 50 percent joiat owner in CIDe bland Unit 3. KUA' 1 portion of 

the nomiDallSO MW of ........ tom Cane Iliad Unit 3 will be approximlldy 12S MW. 
Details ..,.me to the project ae pruented in Volume lA This volume, Volume 18, 
c:ontaina iaf'ormllioo specific to KUA's need for the project. 

KUA ..W. to meet ila nlpODiibility to IUpply ita c:ustomer' • loads in a reliable manner 

It the lowell IChieYible COlt wlile maintainins a concern for the environment. KUA' • rata 

are IIDOft8 the loMIIt in the ate due to ltratelic Plannin& and ability to provide economies 

of ICale to ita cu~to~Da. 

KUA is cuminecl to meet ita CUitOmer' s needs and identify projects that will provide 

ec:oaomical poww throuah the combination of demand-side and supply-aide raoun:a. KUA 
has been a strona supporter of ~on and demand-side propama where cost eft'ective. 

With KUA's ability to punue vwy economical supply-aide resources, it is difficult for 

demand-aide proaraml to be COit-cft'ective. 
A diwnified mix offbels for pneration provides methods to reduce risk usociated with 

fuel price volatility and supply rille. Cane Island Unit 3 provides the best altemativ~ for fuel 

divenific:ation for KUA with the price of natural su projected to remain low and ~ 

availability of DltUnl SU to remain hiah throuabout the Plannins horizon. 
KUA achieYel savinp throuah economy interchange and central dispatch which are 

obtained throuah participation in the Florida Municipal Power Pool (FMPP) which consists 

ofOUC, Lakeland, Kiuimmee, and the FMPA AU-Requirements Project . 

0691~70188-A 
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KUA'a miuioa to provide low coat power while striving to meet or exceed 

envirol~me~ltal .., ....... will COIIIiJaM with the Cane llland Unit 3 project. Cane laland 

Unit 3 wiD bum llltLnl pa U the primary fuel with dry low NO. burners providina a very 

clean ............ dc:iency unit. 
M dilcu11111 in the remainder of this Volume, KUA has evaluated appropriate 

altemltiYII to C.. WIDd Uait 3 to determine if they are lower in cumuJatjve present worth 
reverue............. /u put oftbe evaluation proceu, KUA together with FMPA, iaued 

a jon reque1t for propopla (RFP) for power supply u an alternative to Cane bland Unit 3 

in May 1997. N...wa bidt wwe received and evaluated. All bids received that were feuible...., ~ JIIIMMn ia Florida raulted in hip costs than Cane bland Unit 3. 

/u a naalt. JCUA n;ected aD lorw-ttnn bids and is punuing the construction of Cane laland 
Unit 3. 

KUA tlllilwldllt C..llllad Unit 3 reprana the minimal c:ost and performance risk 

to itJ cuatomn clue to tbe proven perfonnanc:e of the F dau combined cydc tedlnology. 

M demoallnad ia this lpptication. Cane Island Unit 3 repraents KUA'a least cost 

altemative dllt ._ .,._ demoaatrar.cl through exhlultive evaluations as well u a thorough 

teat oldie .......... 

1 8.1.2 Summary 
KUA biltorically hu been one of the fUtest growing utilities in the United States with 

a 6. 7 perceat ....al powth file in peak demand over the last ten yean. Rapid growth is 

projec:ted to contimle with a 4.2 percent annual growth rate in peak demand projected 

throup tbe end of the 20 yell' plannina period. The development of the proposed World 

Expolition Center (Expo Center) on KUA's service territory is projected to contribute 

significaady to KUA'sload powth. The Expo Center is projected to begin operation in 

2000. KUA a.. iDc:orporated lllimalel of the direct loads &om the Expo Center into KUA' s 
fonalt. IDdiiect lolda &om the Expo Center are likely to be significant and currently are 

only COftlidered in ...mvity projeclionl. 
KUA is cumady Ulina a IS percent reserve margin for planning purposes. In 2000, 

KUA's raerve 1D11Jin dips to 11.9 percent including projected loads from the Expo Center 

requiring an additioal1 8 MW to maintain a 1 S percent reserve margin. Without the Expo 

Center, KUA'a ....w maiJin is projected to be 18.2 percent in 2000. KUA has a 

051140-070188-A 1-2 
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IUpplemnal nllle caabiCl widaPiorida PowerColponlion which allows KUA to purchue 

the capecity DIC 1 ry to ....,lin a 15 percent reMrW 1D11Jin with the Expo Center's ao.dt. 
While tiD puad rn ._DOt b-. explicitly included in KUA'1 expansion plans, KUA can 
irnplenaem it u the Expo C... to.dl develop. In 2001, KUA'1 reserve mqin it projected 

to be neptiw with IDd widlout the Expo Center requirina the addition of capacity. 
KUA ._ evallllled ....-oua demand and supply-aide alternatives to meet capacity 

~ Tbe low COlt ofCae bland Unit 3 precludes demand-side alternative~ &om 
beiDa COlt I&Acdve. KUA iluld a requat for propolllt (RFP) for purchue power on May 

28, 1997. DJA ~ 22 PfOPOII'• tom 13 ..._ll bidden. After 111 atenliw 
evahllfior\ the loMit COlt pun:hue power proposal wu almoll 30 percent more eotdy than 
Cane llland 3. KUA evallllled 10 different aeneratina unit alternatives usina the EG£AS 
optioall ... lllliun.,..... model. Cane bland 3 wu found to be the leut cost alternative 
under both t.. IIIII ....mYity conditions . 
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DIUrlpeion of .......... ,aclt•n 

18.2.0 Dlecrlpllon of Exlltlng Facilities 

1 8.2.1 KUA ltructuN 
KUA bu.,_ a Dllllicipll udlty, owned by the City of'Kiaimmee, Iince 1901. In 1915, 

votm approved tM a.rw lwlilllniMe UtWty Authority. KUA now operates u an 

independent utility llltbority owned by the City of Kiuimmee and operated by a S-member 
Board ofDirecton plua the ...,ar of the City ofKiuimmee u a not YOCinl mmar. Since 

becomiaa• ........ udlityiUdlority,ICUAhuenjoyed llablelftiiiiiiii'RIIId hu been 
operated by die Boii'CI olDINcton in 1 wry buliMa like environment. 

1 8.2.2 GIMilllkwllyltlm 
ICUA ow. _. opallei or .., ~P inlerelt in aeneratina units compriJed of 

leYWII ........ iaclufna ...... COli fired, dielel, limple cycle. combullion turbine, 
and COIIIIJil_. c,dl. T .... 18.2-1 providll 1 1U11111WY of ICUA'a aiJdna ...... ina 

l"eeiUUWW. The llllowiaa .........,... clelcribe KUA'I pMI'Itina UIIU and ownership 
interau in cteuil . 

JCUA ow. and operate~eiaht dielel pnen&ina unitl ransinl in 11e &om 1 S to 39 yeua. 

All ofthele cliellluaa .-eloclt.t Ill the Roy B. Hlalel Generatina StMion in IWiinUMe. 
Six of thele dillll Ulita .. lllllcl by naiUrll pa with No. 2 oil u pilot oil while the 

remainina two bum No. 2 oil oaly. The tolll nameplate capldty of the ciaM dielels is 
18.35 MW. In lddilioii, KUA 0WD1 and operates a naturalpa &red (with No. 2 oil u 
backup) c:ombiDed cyde pia, which it allo located It the Hanlellite. This pin conailtl of 

a 3S MW (,...lie) combuldon turbine which provides wute heat for two 10 MW 

(nameplate) Ileal tur-.e ..-.un. The tocal nameplate generltina capability It the Hansel 
site iJ approximately 73.35 MW. 

KUA and FMPA~re both SO percent joint ownen of Cane Island Uniu 1 and 2. Unit I 
i• a simple cycle Genen1 Electric LM6000 eeroderivative combultion turbine with a 

rwneplate ratiDa of 42 MW. Unit 2 iJ a 1 x 1 GenenJ Electric Frame 7EA combined cyc:Je 
with a ,.,.,.lte ratiaa of 120 MW. KUA's SO percent ownership share of the Cane Island 
Unitt is 81 MW (namepllte) . 
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Tlble 18.2-1 

Kh. • Utility Authority £xiDa Generllina F.alities 

.... Ulll .... ....... '* .... ....11 I I I c .. ....... c .... NllCVD"t 
~ .... .. a Ill ....., ....... ,_._, --- ...-,y.., 

~- N I s ~ = ..., ..., .... I a... c.., IC 110 111011 ... 'lit ., .... J.OO J J 

•• 27.~ IC 110 111011 ... 'lit ozm OUQl 1.07 2 2 
IS IC 110 111011 ... 'lit tam OUQl 1.07 2 2 
16 IC 110 111011 ... ft ozm 01181 2.07 2 2 
17 IC 110 102 ... ft ozm 01181 2.07 l 2 
II E ... 102 ... ft cam 01181 2.07 1 1 
It IC 111011 - 'lit - cwa OIIIJ 2.50 , J 
20 IC 102 - ft - cwa OIIIJ 2.50 J J 
21 Cl" 110 F02 ... ft IZIIJ 01/IJ JS.OO tl n 
22 IT .. - - - IZIIJ OIIIJ 10.00 10 10 
lJ IT .. - - - OWl 01/IJ 10.00 10 10 

l,._T_. n..u " 71 

a,-... , a.. e.., .. .. - ft - ., u ..... 190.46 ,. ,. 
U,Tt1lal • 

.... T_. 110.46 6 6 ..... ...., I a.. c.., IT - - .. - (17/U "'*-- 464.51 21. u• 
c... IJ,I4,2J,M 

laJIM'DI ... 
II, It 
~ 

.... TCIIII 464.51 21 21 ....... A ..... c-., Cl" NO F02 ... ft (1118 "'*-- 41.40 .. ., . ,.,. 
• 12n'DMJSB Cl" NO F02 ... ft (1118 .,..... 41.40 .. .,. ,.,. 

PIIIIITCIIII 12.10 9 II 

059140-070198-A 2-2 
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D11artpllen of !llltfte P11._ 

ICUA 0W111 a 0.6754 percent u.a.r., or 6 MW (nameplate), in Florida Power 
Corporatioll'a (JIPC) Cryllal·lliwr NudlrUait 3, loclled in Citrul County, Florida. KUA 
abo hu a 4.1193 peroeat ow.llip iatenlt, or 22.3 MW (IIIIMplate), in Orlando Utilities 
Commiuioa't (OUC) StalliOn Enqy Cent« Unit 1 and a 12.2 percent, or 10 MW 
(nameplate), ofOUCaiDdiaa River Combustion Turbine Project Unitt A and B. 

11.2.3 Purct.e ,_., RIIOUrclllnd !ntlllement 
ICUA is a Jl611ber ofdle Florida~ Power ApN;y (FMPA), alepl entity 

orpnivod in 19711Dd ••ill under the laws ofPiorida. Durin& 1913, FMPA acquired an 
8.1060 ...-. (73.9 MW) ....wild 0WM111ip interelt in St. Lucie Unit 2 on behalf'oCKUA 
and 14 ocher_...,.. olFMPA ICUA'1 eatitJement share of this unit. bued on a power 
purchue c:outaacl, il 0.1212 percent (6.9 MW). FMP A hu allo aured into a Reliability 

Exchanp ~ wilb FPL under wbicb llalf ofKUA'J entitlement share of capacity and 
energy wiD be aupplild hal St. Lucie Uait No. 1 and hllffiom Unit No.2. 

In ldditioatodlelbove~ KUA.,...a-elecuic power and enqyfiom otba' 
utilities. JCUA bu one conbiiCt to purchue 20 MW of finn capacity &om OUC through 
o....nber 2003. This COilbiiCt lllo proYidea Cor IUJ)plemental purchuea up to an ldditional 
SO MW if the all*itY is awillble &om OUC. ICUA hu a MCOnd contract with OUC for 

Stanton 2 unit power purchua. KUA is purchuina 30 MW of this capacity for 1998 and 

1999, ad 40 MW ill 2000. KUA bu a 1.80725 percent (7.9 MW) entitlement share of 
Stamoa 1 ttnup die FMPA Stanton Project and a 7.6628 pen:ent (33.3 MW) share of 
Stanton 2 dlrouP die FMP A Stanton 0 Project. The Stanton 2 percentaae includes recently 

acquired ~- IDd Lake Worth .._. which total 3.8314 percent. Tlble 18.2-2 

1 B.2.4 Tranamlulon System 
ICUA is a ma.._ of the Florida Reliability Coonlinating Council (FRCC). The FRCC 

hu eatabliJhed an enqy broker system which provides economic interchange of electric 
energy between member utilities, inducfina KUA KUA has purchased and sold eneray 

throuah this broker system, and intends to c:ontWae such tranaactiona whenever conditions 

0611~701118-A 
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Table 18.2·2 

ICUA'a Purchue Power 

U_jiljty/UIIit (NW) 

A-a 
y., St. Lw:ie IA2 ....... (I) s....2'» OUCO' Total 

IM 6.9 7.16 33.3 50 91.1 

1999 6.9 7.16 33.3 50 91. 1 

2000 6.9 7.16 33.3 60 101.1 

2001 6.9 7.16 33.3 20 61.1 

2002 6.9 7.16 33.3 20 61.1 

21003 6.9 7.16 33.3 20 61.1 

2004 6.9 7.16 33.3 0 41.1 

2005 6.9 7.16 33.3 0 41.1 

2006 6.9 7.16 33.3 0 41.1 ., 6.9 7.16 33.3 0 41.1 

• 2001 6.9 7.16 33.3 0 41.1 

200J 6.9 7.16 33.3 0 41.1 

2010 6.9 7.16 33.3 0 41.1 

2011 6.9 7.16 33.3 0 41.1 

2012 6.9 7.16 33.3 0 48.1 

2013 6.9 7.16 33.3 0 41.1 

2014 6.9 7.16 33.3 0 41.1 

2015 6.9 7.16 33.3 0 41.1 

2016 6.9 7.16 33.3 0 41.1 

2017 6.9 7.16 33.3 0 41.1 

Not.: 
No,_ v. ... ll;;W by .. ..ua, utility. XUA provide~ for 15 perCMt .-vee. 

(I)ICUA ....... of S...... I ......... PMPA S.... I ~ ia 1.1072$ pwc:eat. 
(2)DJA .._.of S...... 2 ~ PMPA SllaloD 2 Projecc ia 7.6621 pcwceol Tocal peroea11tp 

•• 

2 

DJA'•on.-a.-.a.- ,..cnuee,... ... of....a1yacquiNdHo• 2 hDdl..ab 
Wadla,_ t pli'C 

2 

........ 103.1SI4pero~at, 
(3)20 NW finD ,~..._ 30 MW S..... 2 ..ut ill 1991 1999 ...t 40 MW ill 2000 . 

• 011140-0701-.A 2·6 
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are &wnble. Cunwldy; tt.e ICODDUIY tnnacdonl are coad~acted throup the Florida 
Municipll Power Pool (PMPP). 

ICUA ... &INc:t ll'llllmiaioa ~anectioal with: (i) FPC, delivaed at 69 leV ftom 

the FPC Lib Blyla •Me«Gi llld It 230 leV at OUC's Taft IUbstation; (li) OUC delivered 
&om two 230 kV liMI ftom C..llllnd, one 230 kV line fi'om the Taft substation, and a 
230169 kV ~It r• •lbltation .W. KUA's 69 kV line~ (aii) the City of St. 
Cloud, Plorida aow .... opll'lted by OUC, at KUA's 69 kV b-rconnection with St. 
Cloud's trw...;._ ~ lad (IV) TECO, oae 230 kV c:iraait throuah the 

inten:onaMICtioa wida the Olclola ..... Lab Jewell cin::uita. 
Electric power IIIII -v IUpplied &om KUA-owned pneration and pun:bued 

e~p~city ia ..._... tJnup 230 kV lnd 69 kV tnnaillioa tina to eiaht diltn'bution 

.......... DIA provideiii1Diric ..W. to retail CUitOinm primarily by 13.2 leV feeder 

cin:uita tom the cliltrb.dioD ........... 

18.2.1 Service~ 
KUA ..w.a 10111 .. ofippi'OXimately IS ~quare milia, which indudel the City of 

KillimiMeiDd IUI'I'OUidlri-ofOiceola County. M of J....ary 1, 1998, KUA serwd 

approximately 42,743 tlec:tric cu...._ Of thele. 34,662 were relidential. 7,403 were 
geneni..W.IIOIHiemlnd,llld the r.llliniDa 678 were ,..era~ seMc:e demand customen. 

KUA'1 electric .-vice area. lhown on F.,ure 18.2-1, is entirely located in Osceola county • 

0581~118-A 
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Thiltee:daa providlla ...... cl-.iption of the mecbodoloaY UMd to lllllyze the Cane 
Island Unit 3 ........ tbr IWA and iiiiiiDpl accordina to the aequence of the nmainina 
leCiions of til--- Tile purpoee of the power supply pllnnina study and determination 
of need is to clewlop IYMMnn criteria, a nnp of load and fuel forecuts, and potential 

capacity~-·-...... -colt pov.w ...... needlofitJCOIIIUmll'l wNie 
providiDa CNIYIIIdou fbr l'lliability, fUel divenity, eavirolmentaJ implcta, 1tn1te8ic aoaJa, 
lnd nv•WoryftlqUirel-.. To thia end, KUA hu provided in-depth analysis and evaluation 

of aapply-lide aad cllnwd IIi de I'IIDUI'Cel to determine the leut-co• plan which is in the 

co8eciM .......... ot• ..... inYolwd. 

1 B.3.1 Ewluatlon Crbrta 
Tbe fint..., .......... aapply ,.. .... proceu is to eabliJh eva1uation critH. thlt 

is, to idealify die ......... lbout inlport.-.,.,.......... UMd in the analysis. EVIIuation 

criteria P'.-.d ill Section 18.4.0 include the foUowing: 
• Economic forecut uaanpeiona . • y.....,;,,.,. • ....,.. 
• N.....a paavaillbility ~· 
• Fuel price projectioal. 

1B.3.2 Fcncaat of Electrical Power Demand and Energy 
eon.umpUon 

The load &neat for tbe KUA electric l)'ltan isiUIIIIIIIrized in Section 18.5.0 end 
lbown in detail in Appendix 18.16.1. The Appendix delc:ribel the development of the 

econometric models whidl forec:ut system peek demends and enqy requirements. The loed 
forcast takea into eccount KUA's exiJtina conservetion plena. Demend-lide progrem 

reductions ere forec:ut .,.,.aely . 

068140-070111-A 3·1 
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1 8.3.3 Coneervatlon and Demand.Side Management 
IWA'a _..VIIioD llld cllmand-lide ,..,.,._ proanms are diiCUIIId in Section 

18.6.0. Etdmat•afelpdyawideclbytheclemand-lide~DU~~p~nent proaram iaprovided. 

18.3.4 Reliability Crbrll 
SecdoD 18.7.0 pnta•• die rtlllbility criteria Ulld to identity timina of capldty 

ldditioal. KUA- a 15 ,..._....-...am nMrW marain u the reliability c:riteria. 

1 8.3.1 Supplr llde All8matlvel 
Supply licle lllit.-i~ that are -.didates for medina the KUA capiCity expansion 
~ are OUIIDecl in Secdon lA.S.O. A variety of plant aizes, capital coltS, and 

opentina ............ af COIMIIIioaal llternativa u well u advanced and renewable 

temadosielarecoalidelld. 

18.3.1 • ......., lldelcnenlng 
Tbeecaaa• oldie..,., licle alta'nativa were evaluated on aiCI'eellina level before 

mocletina in clltd in proclucdon COlt proarams. The .creenina analysis providea a method 

to eliminate altematiwl that poua1 no potential of beina economicaiJy viable under any 
opentina.,.......... Cor IWA. The cJelails of the acreenina analysis are provided in Section 

IA.6.0. 

18.3.7 Economic~ 
In Section 18.10.0, the economica afthe expanlion alternative~ are evaluated fiom the 

charKterilticl in Section IAS.O. The plana are evaluated on a comparative buil. 
Comparative COitl include only thole COitl which are afl'ected by clift'erenca in the plana. 

Theeconomic...,_determinetheiiDIAI reYeNJe requirements ofitema which are affected 

by the alternative plana. AnmJal compantive revenue requirementJ include the foUowifts 
components: 

• Fuel coati. 

• Pun:hued power coati. 

• Operation and ....ma..nce (o&M) colt£ 

058140-070118-A 3-2 
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• C..,al COlli fbraew ......-,... 
• y.....,;Mjon COitl&rnew units. 
An nprimiarion ~ BOEAS, is UIICI to model the KUA system for the expMiion 

11ternatiYe1 cleYeloped ia Secdoa 18.10.0. Alnlal tyltem fbel and o.tM eo1t1 are clewloped 
for each pllft. Producdon COlt linulation is nece111ry to incorporate the eft'ect upon the 
operation of the aieti'W uaita due to the new unit additiona. 

The objectM oldie ICCaiiDic analylia is to determine tbe toW praent worth of the 
....W CCIGJIICidM...,......_.... This refm to the IUIII of the UIIUII c:omparative 
rewaae requireD-......,.. to 1998 Ulina KUA'a JX111111111 worth discount rate. 

18.3.1 Senaltlvlty AnalyHI 
Several....aivity ...,_were conduc:ted to verify the robultneu of the leut-cost plan 

to lltiRd COIIditi&D The ...-w, .....,_ indllde 1 hiP load and enqy forecut, low 
load and eaeqy &.-. liP W price fbncut, low fUel price forecut, ad 1 cue where 
the d&eadll W pricll ol COli wra. DIIUra1 paloil are held constant over the plannina 
horizon. The r.dta oltbe ....,_ .... iacllldecl in Sedion 18.11.0 . 

18.3.1 Sbat.glc COMidelllllona 
Section 18.12.0 CJUI6n. the lb'lleaic c:ontideralionl involved in the alternative power 

aupply pllna. Such Ol)!llidenlioaa iachlde fUel nD, fi.ld supply, and availlbility of lites. The 

ltl'lte8ic conaidellliona fictor iato tbe IMiyaia of the leut-colt pllft. While the leut-cost 
plan miaht provide the leut-coat under the applied usumptions, the "bat" plan may be 
different dependina on aanteaic conaiclerlbonJ. 

18.3.10 Coneequencea of Del8y 
Section 18.13.0 addreuea the ldvene conaequences of not building or delaying Cane 

Island Unit 3. 

18.3.11 Financial Analysis 
Section 18.14.0 addreuea the financial feasibility of coruuuctins Cane IJland 3 with 

KUA'a curra financ:ial position. This section hitddipu KUA'a strona ltandina unona 
Florida Utilities and hiah outlook for fUture powth . 

061140-070118-A 3-3 
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18.3.12 Analysla of t• Clean Air Act Amendmenta 
Section 18.1 S.O lddr.- the implct of the 1990 a.n Air Act Amendment~ on the 

Cane llland 3 project. 

069140-070118-A 
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lwtmran Cltelrll 

11A.O Evaludon Criteria 

TbiJ--. pi' II "' .... _...,....applied fbr economic panmeten and projecbona 
of prices Uled in ewh .... die aeecl fbr CD ltllnd Uait 3. The -"''p1ioaalllled in thiJ 
ICICtion are lpplied eomi .... ly dlrolflhaut Ecoaomic evelnetjon is c:oaduc:aed owr. 20,..,. 
period ftom 1998 tbnJuab 2017. 1'111 ecoDOIIIic eYiklllioa is bued on the aune•'l&ive pr:e1:en1 
worth of ....a COlli fbrCIIpilll co-. ...... ClAM COitl. ... co-. ..... purchue power 

ctan.d, enqy, and trw-nilliaa 00111. COlli tblln COIIIDOft to aD expueion ahemltiva, 

such u demaad .......... firm ~ c:on~afttioa - demlnd licle 
.,..,......., aietiaa 1r r'll'oa llld clittributioa ty1t1m cotta. llld ldminillndYe lnd 
pneral COlD .. DOt ......... 

18.4.1 EconomlcPara......,. 
18.4.1.1 IK .. IIIIon Rain 

A 2.5 perceat ........... .._rate is ......S. A 3.0 percem .....a eec:a'ericMt rate is 
UJed fbr operlliou llld ......... (<>aM) COlli. A 2.S percent annual eec:alation rate is 
UJed for Clpilal COlli. 

18.4.1.2 llond ........ ..... 
The bond ..... rile._..,., to be s.s pergent. 

18.4.1.3 llond ......... Fee 
A bond--fee of2.9 perca il....-1 to lpply to KUA bond iuuel. 

18.4.1.4 P1111nt Worth Dlecowlt Rille 
The bue cue prltll!l worth dilcoullt rate is equal to the bond interela rate of 

S.S perc:ea 
18.4.1.1 ........ During Conetructlon 

lnterat duriDa COIIIInlcliaa is .....S equal to bond interest rate ofS.S peree~lt. 

18.4.1.1 Flud et.ge Ralll 
The fixed c:barp rate is 1.2 peramt. Tbe fixed c:harp rate wu developed bued on a 

30 year bond term inc:luctitw principal and interwla, a I ,_,.debt .vice retene fUnd. interest 
aminp credit baed on the bond aere. rate, a 2. 9 percent bond iuuanc:e fee, IDd 

I. 0 percent for property inanace . 



• 

• 

• 

1 8.4.2 Fuel Price Projectlona 
A detliled dimwjon oldie W price projections it in Secbon IA3.2. 

1 8.4.3 Fuel Availability 
NIIUrllpa il cunady cllliwqd to KUA'a Hanlel Plan& and Cine bland Power Park 

under two Inn trllllpOI1Idaa ..W. ......-u with Florida Gu Trauniuion Company 
(FGT). 1'hele two Ina trllllpOitllioa .-vice~ are commonly referred to u FTS..I and rrS-

2. KUA hu coabiCted with FGT for FI'S-1 and FI'S-2 and hu finn f'iahts to deliver the 

foUowiDa Mninum Dlily TrllllpOrtation Quntiel (MDTQ) (Mbtu/day): 

October li~-March 4mil Yu-Scsztcmbcr 
FTS-1 2,310 3,340 ... 360 6,-MI 

No.j --April MaY-October 

FTS-2 10,9M 8,781 

The FTS-1Ipllllllllt tenniallel Ani'• I, 2005 and KUA hu the riaht of'fint reNu1 to 
extend the......_ Tbe FTS-2..,....... wu eft'ective March I, 1995 and bu a term of 
21 yean. 

KUA ilall'lllli« of Florida Gu Utility (FGU) which is an ~ of naanicipal 
utilities which manaps and ICbeclulea member' 1 tnnJponation entitJemenb and pun:hua 
gu for memben. 

KUAcaa deliver lddidoaaJ volumes of natural au to Hansel and Cane llland by utilizina 
the firm tranlpOrtllliaa fiabta of other member cities of' FGU when available. KUA can 
releue its wued finn tnnlpOitabon ripU to other member cities ofFGU u needed. When 

available, interruptible triDipaltation can be utilized under KUA's intemapdble c:ontnct 

throu&b FGU. 
KUA bu alto c:oabacted with FGU which 1Ct1 u aaent to KUA and other member cities 

to make bulk pun:hua of natural ps which c:onsiJt of a combination of spot market 
pur~ IDd firm lllppliel. FGU conlr'lctl for approximately one third of ita supply 
requirements on a finn bail . 

011140-070111-A 
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18.1.0 Forecaat of Electrical Power Demand 
and Energy Consumption 

1 8.5.1 lnboductlon 
KUA's delailed, Joaa-ttnn elecuic &o.d and enqy forecut is praentecl in the foUowins 

Sublectionl. ICUA.'s system wide forec:ut wu developed in two componenU, which were 
summed to develop the total .,.... &o.d forec:ut. 

The &nt CCGipOGIIIt lathe bulk 1Y1tem forecut, wbidl KUA deYeloped for Plannina 
purpo~e~UJial ~ tadliquel to forecut CUitoll.-cluaenqy sales. The dDiect 
~ eoeray salel f'orecut is deYeloped on a monthly buis. The model is reviewed 

amaaaDy IDd reviled, if nee r r ry. 
The IICOIId lnc:llt oaGipOIIB il the propolld World Expolition Cemer (Expo Celhr) 

forec:ut. The Expo Ceater fbrecut, fbrther delaibed in Section 18.5.4, pruaa KUA's 
detailed IDIIylis of a tipiflnnt, planned &o.d lddition to the l)'ltCm. which is the rault of 
a major c:ommercial development on an 800-Kre site in the northwest comer of KUA' s 
service territory . 

1 8.5.2 Econometric Energy Sal• Forecast 
Econometric forecast models were Uled to project monthly energy sales for each 

customer clua. Tbe econometric models and usociated statiJtical relationlhips were 

developed for forecutina monthly c:hanaes in customer class electricity UJIIe u a function 

of demoanPiic iaflllenCina llc:lon IUdl u temperature, population and income. The models 
UJed were developed baled on identifiable, statistical relationlhips between historical, 
economic, weather and electric system data. 

18.1.2.1 Forecut llethodology 
The Patilrical estimating technique used in the development of the models wu multiple 

leut squares nn.r reareuion. This method wu used to determine the linear relationship 
between the dependent van.ble, eneraY UJIIC, and nultiple independent econometric 

variables based on chlrwel in the values of the variables through time. Implicit in the modt.! 

development is the auumption that aastomer clus energy uage will be affected by the same 

011140-0701 II-A 
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key f'actGn in the ....... u in the put. 

relationship: 

n 
Y = a + E (b1 • X1] • e 

i-1 

where: y - dependent variable (predicted) 
a • c:onst.m term 

~ - coe8icient terml 

"' - inclependem wrilblea 
e • error term 

The calculated equllian aililna. the un of the squared errors between the actual and 

predicted Ylluel of the dependent variable. 
An importaal c:o.;llider8tion in .....,_.on analysis ia the selection of variables. 
~ Vllilblel ar·• c:hanpa in the dependent variable. Therefore, IUflic:ient 
hiltoricaldlla llr boda .,_._. inclependeM vuiablea IIUil be available to produc:e a 

nUble np1rr· cxn .. .._ Allo. to forecut values of the dependent variable, the 

independent vlrilblelnaut haw the potential to be projecced into the fUture. 
AD npurion •qntrionl were telted uJina five primary ltatistic:aJ measures. The first 

maaare ia tbe ldjulted R.2• tbe coefticient of determination c:orrected for reduc:ed depees of 

hedam clue to D:lulion oi~M~ditic-a iDdepenclent vuiablea in the repeuion equation. The 

coefticient ot ......... (petfect- 1.0) il the proportion ofvarilbility in the~ 

Vlriable that is explained by the iDdepeDdeat variables. The second meuure ia the F rtltil*ic, 
which is a tat of whett. then ia a aipific:ant linear relationship ~ the dependent 
wrilble IDd tbe entire let of independent variables. The F-test is performed by determinina 
the c:alnel..., P lllliltic (Fc:Md IDd ~this value with the c:onapoftdina value of the 

F diJttibutiml (F..,.). The third ......,. il the T ltltillic, which ia a test for nalticollineari 
of Lhe independent variablel. This test ia performed by ddenninina the eak:ul1ted T ltatildc 
(T c.w:) IDd comparina this value with the correapondina value of the T diJtribution (T DIIT ) . 

The fourth meuure ia the Durbin-Watson (DW) llatiltic, which is a test for aerial correlation 

of ldjiCellt error terms. The fifth. md finll, measure is the Abike Information Criterion 
(AIC). The AIC serves u a auide to the relec:tion of the number of terms in an equltion by 
pllc:ina a penalty on additional c:oeftic:ienta . 
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18.1.1.1 ~,.,. Mfl l'lc}Ktlon• 
Tbia alblectioa cleiCiibel the dlla IOUI'Cel UJed in the dewlopment of the econometric 

variable projecboas for the rona. period. AI in previous forecuta, oconomic and 
population forecuta tom the &ur.u of Economic and 8ulineu Raearch (BEBR) were 

included in the IDIIylia u ICDDOmetric varilbles. 

18.1.2.2.1 H,..,_, 0Ma. A Clnl6al compilaaion ofliltorical data wu developed to 

fomadate a relilllle ........ model fbr forecutina elec:uicity Illes. Mondlly hiJlorical 
sales data were compiled for IICb lllljor CUICOmlr c'111iftcttion for the period of January 

1985 tbrouP Sept.- 1997. Addition~~ data indlldilfl temperature, population, 

employmeat, houllllalda, .. penonll iacome and total houlinlltlrtl wu 1110 compiled. 

The ecoDOmllric dlla were obtained tom BEBR data applicable to the MSA in which 

Kiuimmee is located. MSAJ n Metropolitan Statiltical Areal deftned by the CCIIliUI bur-.a 

for Vlriout ftlioaa widliD IICb ~tate. ICilliiNMe is located widin the Orlando MSA The 
Orlaado MSA includes Onlwa, Lab, Seminole and Otceola Counties. AJthouah 10111e 

van.nce in,._.. MSA wr.-ICiuillllaee data can be expected, the homopneoua DIIUre 

of the IUI'I'OUIIdiaa l'fllioa provided well aliped trend relationlhipa between historical 

electliaty Ule llld the ecoDaiDIIric Ylrilbles lelec:ted for the forecut. A complece liltina of 

all biJtoric:ll data evaluated ill the development of the load forecast. ~ projections of 
aelec:tad Vlriablea, il cont•iNd in Appendix 18.16.2. 

18.1.1.1.1 &cMMafrlc l'llojecflon& The BEBil hu estimated that. durin& the next 

fifteen yean, employment wiD pow at an awnp anrual rate of 2.2 percall, down from 

3. s percent &om 1980 throuah 1995. Real penonal income is estimated to arow at an 

•venae anrua1 rate of2.9 pen:8ll, down &om 4 .1 pm:em ftom 1980 ttvouab 1995. In 

general. the llowerpen:enllp ~ n1e1 of employment and income for Florida are rdated 

to a alowina ..... poptletion JrOWth rate. Florida' I avenp annual population p-owth rate 

is forecut to be 1.5 perpent tom 1995 through 2010, down &om 2.S percent &om 1980 

throuah 1995. Altho..p Osceola County economic and population forec:utl show alower 

growth, Osceola County' 1 amual arowth rate continlel to exceed the aurroundina counties. 

Osceola County is currently the third Cutest arowina county in Florida, and all but nine 

counties in Florida are growiDa &Iter than the national aver~~e . 
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f8.1.2.J Fotw:aaflntl A-..... 
The finl key , ........ iacllldld in the lold forec:ua .....,. is rellled to ,..,.... 

weedier pGteml. S.... ...... i ...... weMJ. ... is DOt potlible. normal weather 
conditioat were ••IIDid b1be IOid fanc:alt model. Monthly._.......,...... for the 

lut I 0 ye1n were UJed u ••lllltlll•lliaa ol aormal weather. For welther projectiona. the 

weather iJr Wfll'J month of the fcncalt period wu let equll to thtl month't I 0-yeer avenp 

of dlily .......... for the lillorical period. The 11111e metbodoloaY wu lpplied uniformly 

to all othlr' 111111'--l'lllled Ylrilblel Ulld in the lllllylia. 

The leCODd by •• ".U. otliali&cance to the 1991.a. forec:ut is the inc1u1ion of 
an ellimated IIIIUII rite dlcnue of2.5 percent for Ill rate cle II to be implernelud cbirw 
1 6-yeer period • aw Ocloblr 1997. This uunpbon it bued on KUA'• pi of 
•acma rata by._., ts pii\Wit durinc tbe next • yeers10 a.cr..e COIIIIpdia••••• m 
the dwtP'I utility .. eletory IIIYironmn. In pnenl. the rate decreue wiD act 10 oftMit 
economic tlowdown by incr 111i11a eaqy u. per CUIIOmer ia both the RetidenliaJ and 

a...nl Service Noa-Demlnd CU1t0mer m... The Vlrilblel PRICERES tDd PRICEGSN 
were ialroduced COITelpOiildiaa iMo the modcll to estinWe the impac:u of this rate 

rdactiaa. 

18.1.3 Energy ..... Forecaat 
f8.1.J. f Realdwltlal s.IM 

To forec:ut pejcletjel elec:uicity 111e1. 11n111 forec:uu or relidelltYI elec:tric:ity ute per 
cuttomer llld • ....._ ol a .. omm were cleYeloped UJina nultiple leut-tquarea repeuion 

models. The proclucl of retidenaial tavice CUilomcn and elec:tric:ity ute per CUitomel' 

forecutl yielded "*' ...... Rllidential electl ic:ity ula. 
fB.I.J. f. f Reaklanflal ~. In the cleYelopmalt of the econometric model for 
ptjdetjal cu•omen. 1 important economic data teries is included to the forecall u 1 

poteatill cqWwla.y Vlrilble. The new data --. total boutina~tart~ (TS), repre1..U the 

..unber oft.ou.. fbr wtich COIIItrUCtion beaint clurina the year. Bued on KUA' 1 •eritric:al 
eva1uerion, TS man accurately rep1 11ents 6ec»wriont in hiltorical Illes data compand 10 
Olceola County pop elation lllinllt•. For thit reuon, TS is Ulld for the projection or annual 
mamber of l"ftidendaa cultO'IWI. Autoreareslive corTeCtion (All) facton are included to 

minimize the eft"ecb ol..W cornlltioll. In e8ect, the AR Vlrilble incorporate~ the raidual 

from previous ~ into the repeuior. model for the current ~on. The 
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resultina ecpaation illhown in Table IB.S-1. Reaaltl of ltltildcalteltl for the equation are 
listed in AppeMix IB.l6.1. 

1B.I.J.1.J RealdMIIaJ Enelw Clae Pw C..fOIRr. Raidential electricity u.e per 
CUitOIDM' WU bued OD the f"''INtllhip betwe. hiltorical iacome per hoUiehold ud the 
previous,_. •• ,.. price ~electricity. In lddiliaa. a~~rq relllionabip betweat the HEA n 
varilble, which ......... the caabil.t e&ct olt.tint ..... .,. ... the IIIUntion of 
large electric ..,......_, ad l'llidelllitl electricity ue per customer wu dilcowred. The 

aipificance of the BEAn ... iD the moc1e1 ottelidelltill .... per customer wu .a.o very 

hiP, 
1B.I.J.1.J W..therlmpKf& Tempenture and bi11ina dlta were adjusted to compen11te 

for diBiiM reportina periods. The depee days were shifted &om Cllendlr rnondl to bi1lina 
moath to more ICCUI'IItlly n&ct the nlationahip betweat temperature and enqy 

~ AD ..... of tWa llli"i• il delaibed u followa: 

A c:uo•• 11tJr lrb •l«::ric ,.,.. NtMI on blUing cycle 2. In F•bnltlry. IN/ling 

cyck 2 ~ wltlt a ,.,.1Wiflbrg dt:a of F•"'-"Y 2nd. StiJa to this 

t:WIOIINr tii'W bllW bt F•llrwtty. btlt prllllilrlly occw In .klnMtlry. If IMI'UIIIintlu 
ofF•btwlry u IH,_Iyc:ol( 1M~-,.. day.f t~n not r.fl«*dln 1M 
~·• F~ bill. b a I'UIIIt, mY1I' Is~ 

By aJiani1w the lila ud ..,_days, the model became more responsive to chanps in 

templl'ltUre. The r-.ekina •qultion, lhowina the raulta of ndtiple repeuion on the 

indepe&leat Vlrilblel, illilled in Tlble IB.S-1. ReiUitJ of llatiltical te1t1 for the equation 
are listed in Appendix 18.16.1 . 
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18.1.1.2 Genelal s.Mce,.,.,.,.,. Fotwcut 

Tile model for the ...... ..vice.,........_, nae daalification compriles forecuta for 

a lllllllher of aaatomen and enqy Illes and incildea temporary laVice and ICUA rate 

cltssificatioaa. 

18.1.1.2.1 Genelw1 Ser*e Non-Demand Cu.,.,.,.. Osceola County population 

wu Uled u tbe buia for forec:utin8 the IUI1ber of pnenl ..vice non-demand CUIIOmen. 

The ..... f'!CIIIItioa, dlvlloped to foreGut the ........ of ...... .-vice non-demand 
cuatoma, illbowa in Tlble 18.5-1. ReUta of etetietjcal te1t1 b the equation are lilted in 

Appendix 18.16.1. 

1B.I.J.U Genetal Sernce ~ Dlcltlt:lty SMI. The pneral .-vice 
IIOit-HmaM modellbr __. elec:u icity lllea is primarily driven by goocb-procluc:ia llld 
terVice-nlated employment and the real price of electricity. In addition. a BMC _TIME term 

wu added u a proxy for the saturation of coolina-related equipment in the commercial 
-=tor. Tile n..U,. .......... Uled to forecut the enqy .... in kiloWIIt-boun for the 
pnenl ..W. ~cu.._ dua. is shown in Tlble 18.S-l . Readta ofstatiltical 

• te1t1 for the equation are lilted in Appendix I 8.16.1 . 

• 

18.1.1.1 Gentn/ S...Ace ,.,.,d Fotet:ut 
The poenl tervice deiMnd model aurendy in u.e is proareaiwly beilw improved. For 

the purpoee of this forecut, pnnl .-Yice demaod comprilel: GSD, GSDT, GSLD, and 
intenupdble n1e daui&ltiolll. The pnenlleiVice demand customer forecut wu derived 
by auumiDa that the ute per c:uatomer would be constant dwouah the study period, and wu 
divided into the encraY sales forecut to estimale the lUmber of customers. 

The equation raultina &om the model for pneral terVice eneray sales is shown in 
Table 18.S-1. Rau1tJ ofatltietjcal te1t1 for the equation are lilted in Appendix 18.16.1. 

1B.I.J.4 Outdoor Ughllng Fotee~~_, 

Street liptina, vapor liahtina. and outdoor liahtina were combined into one dul for 
forecutiDa purpoaa. A nadtiple f'CIII"'Iion model wu developed for outdoor liahtina ~ 
aalea Ulina OICeOia County population u the explanatory variable The multiple .....,.euion 
pnented the equation shown in Table 18.S-l . Retu1U of statistical testJ for the equation are 
lilted in Appendix 18.16.1. 
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18.1.4 World Expoellon Cent8r LoiMI Fcncut 
18.1.4.1 l'toject D•~ 

The cleYelopen of the World Exposition Center (Expo Center) are plannina 1 major 

~-__,_ OD • 800cre lite in the northwaa comer of KUA's service 

territory ill OICIOia Couaty. The COftlb'UCdon of tiU wortck:lua, mixed-uM fdity il 
already in the.,....... ..... and il expected to be operational in.2000. 

Pbue I of the QIITB plan. to be c:ompieted by tbe finl part of 2000, includes 

1 2.4 miJiima 1111 apolitiollblll. 1.3 miDion 1q ft outlide plltina area, and 1 0.6 million 1q 

ft p..tilla J11111. ,._ IA. to be completed by the fint p11t of2001, indudel1 1.0 million 
1q ft bocll, 1.3 million 1Q I County conwntion center, and 79,000 1q ft of commercial oftice ..... 

Pbue Dol coniiiUCdoa wiD be c:ompietec1 durilw 2002-2004 in 1tap1 after Phue I and 
lA are opentioaal. Pbue D lwililiel include tine raort holds toUlina 1. 6 million 1Q ft, two 

alice builclhwltoca~Uw 0.5 million IQ I, • 1.0 IN11ion IQ ft nail and entertainment complex. 

a public llfety &cility, IDd 2.0 ft1lioD 1C1 ft of additional parkin&. 
Complele buiJd.out of this ficiJity will require an estimated S 1. 1 billion. Total 

employmaJt projeclioDI for the project and aapportina industria is nearly 30,000 jobs with 
an catin.ated ...a payroll of$700 lllillion. 

Once completed, the piK demand and enqy requirements of the Expo Center will 

lipificantly impKt KUA't c:urnnt system demand and leut-colt plannina methodology. 

Aa:oldiaeiJ,IWA ._ c:ondaiC:Ied a detailed conaamption analysis to delennine the po«entW 

pelt......., .. enqy-olthe ficility. 

18.1.4.2 I'Nk o.mend and Enetrw ConumpUon &tlmate 
Elec:tric demand of the Expo Center wu cabmated Ulina data compiJed by the Enqy 

Information Administration (EIA) contained in the molt recent Commercial Buildinp Energy 
Couwnption (CBEC) survey. The survey ia conducted every three yean by the E1A for the 

purpo1e ofdevelopiDa ad~n~tca ofanrual peak demand and eneray uuae, per sq. ft., for 

variouJ lxaildiai ICdvitiea. The 1ut aarwy c:onducted wu compiled durin& 1996. The taraet 
popdatioa btheCBEC surwy consiltJ of aU commercial buildinp in the United States with 
more tbiD 1,000 sq. ft. of 8oonpace. A commercial buiJdina ia defined u any enclosed 

IUUcture with more than SO percent of its floonpace devoted to activities other than 

residential. industrial or agricultural UJes. Majur cateaoriea of commerc:ial buildinp tabulated 
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in the report iaclllde education. food Illes, food ler'Yic:e, hellth care.lod&irw. mercantile Mel 
service, oftice, public 111embly. public order and safety. refiaious worship. warehouiC and 

llonp, other llld VICIIIt. 

Tlble 18.5-2 preunts the I* 1q. ft. pelk dlnud and tniiJY colliUIIIpdon ll&imatel 
derived &om the auwy. Survey cilia wu statiltically lnllyz.t lftd divide into 2s• percentile, 
medien.llld 75* ,...ale catepwiel. For forecutina purpose~, the 2s• percentile data wu 
UIIICI b the low demand forecut. the median wu UMd for the bue demand forecut. lftd the 
7$6 percentile ... wu Ulld for the hiP demand forecut. 

To develop the lold foncut ICIIIIrioa, the coaaunption estimates lilted in Table 1 B. S-2 

were •dtiplied by die •il•llllell ..,. footep of ..ch Expo Center buildina and IUIIIIMd 

to cllwlop the to~~~ ....a pllk demand and enqy requirements for the entire Expo Center. 

It ile•IIDICI tt.t the Expo Center"• peak clemend is coinciclent with KUA's sy1tem peak 

~. Pelt ..._.IIIOCillld willa the ,..tcinl.,.. are excluded &om the llliml&e of 

tolll pllk .._lid ..a bMid on the .......,uon thea tt.e demenda wiD occur after KUA"s 
~ syllem pelk clemlad. 

Tllble IB.S-3 pruents the ~ltina hiP, low and bue forecuta of peak demand and 

meray coaaunption for Pbuc I. Pllue lA lftd Phue 2 of the Expo Ccnler. Total annual 

ntjmetes are bued on the foDowinl buildina expansion plan supplied by the developer. 

• 2000 - Exposition Hall. Parkin& Area. Pulcina Ganac. 
• 2001 - Hotel Rooms, Coawuion Center. Oflices. 
• 2002 -lfolelllooml, Olicel, letli1 Stores, Public Safety Building. 
• 2003 - Hotel RDoma, Oflica, hrkina Area. 

• 2004 -Hotel Rooms. 
The proposed fM:ility layout is pruenled on Figure IB.S-1. 

The Expo C.. forecut only includes the projected direct la.dt of the Expo Center. 
Additional loads will occur &om the relaled jobs and developrnent. These additional loads 
may be KCOUnted for. to some extent. in the hip band forecut . 

061140-0701-.A 6-10 



• 
Tlbltl8.5·2 

CBEC ComaaniiiBuildillp Suiwy 
Aaaual PeK Demlnd lftd EnerJy Eltimalel (IQ. Ft.) 

...... ... .,._.... (WIIq. Pl) EMraY (kWbllq. Pl) ...... 
~ 7,. ~ 7,. AdMty ...... ....... ..... ""-dde Mdu Pwaldc 

Balli us 4.19 1.33 6.5 11.7 lO.I 

......... Sentce* 2.36 4.91 1.10 3.0 6.9 12.1 

alGI 3.40 6.00 7.99 6.1 12.2 20.2 

~AI ur 3.33 5.52 1.29 2.7 5.1 10.0 

~Onllr ... ...., 2.24 5.00 5.14 3.3 3.9 9.1 

..... a.. 1.77 5.50 1.19 2.6 6.2 10.9 

"'-

• ·~-.mce.,;-s-lppliedeollllil.t ......... hdldinp . 
2PIIIIic .,; I I ..... IOCOMI lioeOIMef"- _,. 
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• Table 18.5-3 
World Expolitioa Cemer Lold Forecut 

A-..1 Pllk Denwi41Dd Enqy 

......... _,... .. HIPF~ ... -- ... -- ,.. ...., 
y., (YW) (NM) (WW) (NM) (MW) (MWII) 

2000 1.0 11,420 13.2 25,'700 19.9 44,710 

2001 15.1 21,912 25.1 45.~ 39.6 79,406 

2002 19.1 30,031 34.9 62.320 SS.l 101.319 

2003 22.0 40,451 39.1 94,490 61.6 146,796 

201M 24.1 47,601 44.5 97,360 '70.1 161.906 

lOOS-2017 24.1 47,601 44.5 97,360 '70.1 161.906 

• 
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18.1.1 Syst8m Net Energy for Load and Peak Demand Forecaat 
18.1.1.1 Net Enetrw FfN Load 

Durina the ,.. IMrll )'1111, tyltlm net ... for lold (NEL) wu projected by 

applybra an.mcieDcy 8lctor ot95 peroeat to the projecdon ottotal ...... Durina 8ICI1 year 
1997-98, an attempt wu IDide to develop an econometric model for NEL usina the 
relationlbip ofNEL to totalulellftd certain monthly vvilbles. After further review, it wu 
decided thlt tbe ecaDOIIIIIric IDOclel did not provide lipificant ICCW'IC)' to the projection of 
NFL IDd ICUA ...._.to die 95 percent efticiency fictor metbodol08)'. 

Tlblel JB.s-4 ........ 18.5-6 pnuna ICUA'a bue-, hiah-, and low-cue-NEL forecuta. 
The total NEL fonalt iDcWel enqy .-ciated with the Expo Qner load liatecl in Table 
1B.S-3. Bued on the~ forecul, NEL il projected to pow at an •venae arnaal rate 

of3.9 pergeat &om 1998 tbrouab 2017 compared to 6.S percent &om 1988 throuah 1997. 

f •••••• J .,. ... ,.. ,.. • ., ,.,..., 
The forecut of.,._ pllk load wu prepared UJina averaae winter and IUIIUnCI" load 

facton of S2 perceat and SO percent, reapeccively. Previous attempts to model peak la.d 

have beal tiDII~Ifbl due to allele of data. The eslimate of peak load conditions il very 

depeadeat oa w e rtMriDd cuatomer equipment. AJthouah relatiwly reliable temperature data 

is availlble, pelk lold is alriiDely ..aitiw to other variables lUCia u cloud COYW, tumidity 

and barometric prn•n. ICUA is oontim'IPy inveltipting new methods offoreculina J*k 
la.d to improve acc:uncy. 

Tibia IB.S-7 tbnJuah IB.S-9 pnnnt KUA•s aammer low-, buo- and high cue peak 

demand forecutl. Tile total pelk demand forec:ut equalJ the aun of the Expo Center and 

l)'ltcm-wide .,.t .......... ; ...... Buld oa the current Corecut. a 4.2 perceat •venae 
annual aammer pelk demand powth rate is projected for 1998 throuah 2017. This powth 
rate la aianlftcandy lower than KUA•s hiltoricalaveraae annual arowth rate of6.7 percenl 

durin& the lut 10 yean. 

1 8.5.6 High and Low Sensitivities 
In addition to die bue-cue load forecut, projections were deWIIoped for hiah- and low­

system peak demand and customer dau sales and ...ming NEL load powth scenarios. The 

Mlllitivity analyles exdude the effects of' spin-ofr loads raulting &om the conatruc:tion of 

the Expo Center. SpiD-otrloada are ct;ftio.aJt to est:.mate; however, the addition ofteVeral 
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tho.••ncl joiM lad new CG~~~macill bulineu establilhments will rault in additional ayllem 

load lfOWib within KUA'a .vice territory. 

1B.I.I.1ay.,.,Na~ 

The hiah and low bulle ayatem lila lad rauJtina NEL forecut Mftlitivities were 
cleveloped baed on.._ in the independeDt economic variables, specific:ally, the 8EBR' 1 

hiab llld low pop11atioa fbrec:aal TbeecDIIOIIK forecllt provided by 8EBR il projected to 

2010, llld BEBR'a ~population fcncut ia projected to 2020. The BBBil econoaic 
fcncut wu Ulld dlrouah 2010. To dewlop economic data beyond 201 o, the economic data 
were adjulted by uaina thlir nae of chanae with rapecc to population an the bue cue, and 

maintainina that ratio in the ..... - low ca.~. 
ThebiP ... IDwllpo C..NBL 11tim1a11 were bued on the 75• and 2s• percemiJe 

data lilted in Tillie 18.5-2 a "-::ibed in Section 18.5.4.2. 

18.1.8.2 5)'8•••,... Demand~ 
The lqh llldlow ayatem peak clemaad ftncut ....mYities were cleveloped bued on 

lpplyiDa the .,._lold &ctor lilted in Section 18. 5. 5.2 to the f'orecut o( ty11em NEL. 

The liP llld low Expo Center pelk denwncl eatimatea were bued on the 75• and 25• 
perceadle data lilted in Tlble 18.5-2 u delc:ribed in Section 18.5.4.2. 

Pipre 18.5-2 pr11..U a anphical repraentation ofKUA's peak demand and eneraY 
forecuu. The bue, hiP, and low peak demand f'orec:uta are preeented in Tables 18.5-7 

throuP 18.5-9 . 
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TlbleiB.S-4 

1991a..-Cue Nd EDqy fbr Lold Fonc:at 
AIIIIUII s. ... y olHiltoricalllld Projected 0.. 

o-.as.na o-.as.mc. ........ ~ 
.,_. 

A .... A\111111 A-. .. .. Toe.l Toe.IKUA NdE.IJ 
~ Accolllll Wei AA I .... AA I .... ~ o-.- .... farLc.l 
v- BiDed MWil Billed .... .... .... LiiiiiMM AA I WWil .,...m ·- 21.511 151,211 2.963 lt.CW 169 135.,611 1.501 l6.llO Sli.4Jl . S".7l0 

1- 25.W 219,411 3.641 41.425 Ill 255,167 1.m 19.6'6 SM,.tt7 6Sl.05l 
1910 21.002 W,416 4,071 55)9) Ill 277,121 1.696 ll.~ 6SI,3J3 691.045 
.,1 19.014 325.)17 5.17l 77,ts4 115 m.m 4,616 l5,.o71 611,112 720.749 
1992 ]0,121 )41.)41 5,912 tl.l06 744 210.110 4,962 36.714 '701.710 144,.554 
I ttl ,._,, 361.612 6.270 I QUit 7lO 213.911 5.«M6 li,.S53 •.em .1.114 
19M ll.69t 316.179 1/X» n5.-. 719 195,446 5,.546 40.411 m.61' ... ,., ., l!t.OS3 42S,453 , .. 126.551 711 2tt.l55 6,2)7 41.051 157.50) 915,221 
1"' l5.015 447,161 7,Jtt lll.209 141 liM,911 6.725 43,155 192.GI4 M3,«M 
ltt'7 )5.,61) ....,~ 7.,61t l42.llS .,. DU43 7,173 4).t62 919.lD .1.406 
1991 16,193 463,.tiS 1.121 .._ - D4,'717 7,4)9 ..,.., M1,77t ttl,ltt 
1999 31,221 491,509 "" '"·- Ill ll4,0lt 7,77t 41,/JM t92,D 1,045,061 
lOOO )t,.S22 SIS.C ..,.. . ..... an 34),456 1.171 49,297 IJ»6,J111 1,117,0'76 
2001 40,116 ,..,., 9JOI 17t,nt 155 352.199 1.565 50,t'71 1,CIII,IIO l,lll,91S 
2002 42.12A 565.727 ·- lto.172 m 361,261 a.m 52,669 1.126.140 l,u7,7l0 
200) 43,453 Stl,411 1(1,.046 21D0.661 Itt m• 9)94 5Utl 1,1'72JDJ l.lll.l• 
201M .... .., 617,1a 10.416 210..154 m 379,964 9,121 ".161 IJI7,134 1)79J91 ., 46.114 6G.GI5 1o.at 221,1a M5 319.551 1G,267 57,MI 1.26l.OSI 1,426,a7 
2aD6 n~ I&M.1B 11.111 nll197 "' Jta.U7 lQ.67l w.m UOUI5 U~.661 
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• ....... _., ___ ... _~· 
Tlble IB.S-4 (ContDwd) 

1991--C-Net Enqy for Lold Forec:lll 
Allllllll s.nn.y mftistoriQI and Projected o.aa 

o..as.mc. o...lllnille ........... Nca.o--a 0... 
A .... A ... A-.. ....... Talll Tallll UJA ......, 

c..... Ac~a•• .. Ate I .. A..- s.lll ~ o-t-- .. bl.-11 
Y• BiW MM BiW MM .... MM LiiiiiMM Ac~ I MWil .... (I) 

2007 ..... 697,321 11,.561 -.sa .. «n,m 11.014 61,410 1,]56.6'71 1,.s2S,440 
2001 50.1tl 71S,I10 u.m a.su 1,012 417,GII 11,.505 63,)M 1,40C,917 1,622,100 

l009 51.'67 ,.. .... ll.D' 260,711 1,035 426.673 11,931 6S,Q21 1,454,119 1,621.an 
2010 53,842 714.211 12,711 m.ost 1.059 436)94 12,375 66,119 1,504,cMt 1,610,569 

lOll 54,427 113,161 13,G93 211,019 •• 445,159 12,7M 61,603 IJSUGZ ~ .~nr 
2012 55,151 144,491 13,414 291,262 1,105 4SS.466 13,219 '70.430 1 .... 445 1,716,230 
2013 57.319 I'IUIS IU63 101.651 1.129 465.216 IUS3 72.311 1.656.112 1.141.446 
2014 51.131 Q,.267 14,JU )12,214 1,154 .m.us 14,G91 'M,)46 1,71UM 1....., 
lOIS 60,)67 MJ,OS2 IUM m.au 1,171 ...,.. 14,547 1UII I,,... l,t56JM 
2016 61,.1)3 m.- .,..., m.J6S l,l02 495,297 IU72 ,.,., l,llt,J14 2,GI2,GI 
2dl7 61..Ut lftlllla.AU U .4116 )IM.oJ7 U26 m.111 IHIO 79.997 . .,. ..... 'JMnta 

(I)....._ Bllpoc.llr2GG0-»17 _._......._ .... ill T .... IB.S-1 

069140-070198-A 5·17 



• ·-~~~---..... -..~• 
Tlble IB.S-S 

19911fiah-Cae Net EaaJy Cor l.olld Forecut 
Arnall s.. .... , ~HiltoricaiiDd Projected Data 

o-.as.mr. o-.as.mc. . .. . .. N.D--1 o-.1 
A .... A .... A,_. ....... TCIIIII TCIIIIIKUA ~t:f cu.llr A;{[ ~ .... Aocollllll 51111 .Aaalllll .... Olldoar ,.__ 51111 

Y• BiW MM Billed .... Billed .... Liii!IMM ,_ ... MWil Mwla(l) 

1911 Z2.SII 1SI.211 2.963 39,013 "' 135,611 UOI 26.113 S11.411 ,~.720 

1919 n.m •••• , .... 41.425 111 1S5.161 l.m 29,415 ,.,, 6Sl.051 
1990 11.001 lll,416 4P71 55.393 Ill 117,121 1,696 31.741 651.111 691.045 
1991 19.014 325)11 5J12 77,954 m m~ 4,616 34.M9 611llJ 720,749 
1991 J0,121 141.341 5,tl1 91.106 144 110,110 4,961 36.695 .. 7l0 144.554 
1993 11J53 ]61.611 6.210 102)14 no 211,911 5,046 11,.511 -.on 101,114 
lftt l1.69t ...., 7111» 115,11M 719 195,446 5)46 40,416 103~ 140,950 
1995 14.053 425,453 7.210 126.551 711 199,255 6.,117 G.OS9 157,501 915.22• 
1996 35.015 447,161 7)99 ll3JOt '741 )04,911 6.71S 43,154 191..014 943,4CM 
1997 35,7S4 449.197 7,617 14J.6)1 '740 326.111 7,200 44.161 916,910 919.314 
1991 11.151 49U10 a.m IQ)e 1]6 144.511 7.115 ~.967 IIW7.647 1,«*».611 
1999 41,.954 545,410 .. , •a.•• m ]60,103 a.m 51 .1M 1,107,.67l I,I65,9'JO 
2000 4C,717 stl.s» 9J15 114.021 916 377.510 9.133 55,111 1,192,114 1,299,'745 -· ~.lf7 a..m ... m.• 9S2 ....., 9,155 51,201 1,269,401 1,415_611 
~ epr 67t,7JO ..... lSI.JOI 919 407,714 10.490 61.,267 1.149.135 1.521.531 ., 52)]2 727.511 ..... 170.156 l.ozt 413.159 11.157 64,491 1,43).453 1,655.6M 
2004 55,152 .,,. li,'MI 291.10 uno ..... 11.157 67,913 •.n•.m 1,770.741 
2005 51.011 -- IUD Jn.m 1,112 451.135 11.519 71,491 1,612.,115 1.165.915 
1006 ..,. ..... , 12,.111 -- 1,1. 4'7J.I39 u.m 74,.Mt 1,'781.596 1.960.060 
1ftR'I ,., .. ~m 11_.17 1M._7Ia UM ... _.92 n----.. .. ,,. 1 'IMCU 1RU01ft 

059140-070188-A 6·18 



., 

• • • ... •t of Electrlclll ..... DelnMd .... Enern c.-.... 

Tillie lB.S-S (Ownwwl) 
19911fiab-c.. Net ~for t.o.d J 'orecut 

Annual Swmwy ofHiltoriallllld Projected D.aa 

a...as.ma. o-.~s.na ......... ,._o_,. o-d 
A ..... A ..... A-. snet .. TCIIII Taiii~UA ':r~ c.... Ali .... ... A4 .... .... Aaltllllt .... ~ ea. .. .... 

v .. 8iW .... Billell .... .... .... uli·ww. IrAn 11 ... .... n l 
lOOI 67,101 l,Ol1.,5Z7 14,019 J6S.8tS 1.211 503,.144 14,731 au~ l,.I95JCM 2.163.1'1 
zoot 10.447 ..... .,, 14,641 ]lotJSI 1,262 520.114 15Jit 16.3S'7 l.OOI,.D44 t.mJ61 
JIUO n.- ... ,.... 15.19' -.- l,.]Ol Sl6,1S3 16)23 tOJlS 2.111.979 z.m,ocz 
lOll 77~ •.m.na IS,tJ4 42l.065 1,341 m.ta 17,105 94,613 ,, .. .-..- un.m 
lOll 10.910 ....... 16J11 4G.m l)IJ 56t,t65 17,909 91.165 2.3l7,4116 U29.«17 
lOll 14.651 ...... 17,)U 463J» 1,425 517,)67 11.747 103,.nt 2.459JD'7 2.7S7 .. 1 
)1)14 ..., l,47JJII) 17.M6 .... 1,469 605,413 19,617 IOI,CUS 2Ja.5lt ~m 
lOIS tlMl •.m.• .... 506,22D5 1.514 62J.IM )I)Jll lll.I'JID 2.723.liD J,cm.al 
)1)16 -.n, 1.,666.495 19)65 S27JJS IJSI 6Q.Ol9 21)11 117,637 US7.4JO J,11i.727 
201'7 IOO..tll l'K§'JM lO.otl SIUY UDJ 660.692 2UI7 lllMM ,_Mil l.Dl..111 

(I) ...... ExpoC....2000-»17...a-.,......_tillldiaT .... 18.s.J. 

018140-070188-A 5-11 



• • ~-·of Electrtcllrow. Denwtdlftd Elww ~ • 

Tlble IB.s-6 
1991 J..ow.Cue Net Eaqy for to.d Forec:ut 

AIIIIUII Sumnwy offliltoriQI llld Projeaed Data 

a...l!lnicl o..llenicll • •• ill ,..0--t o-4 
A .... A-. A...- ..... Talll Taiiii.UA ~~ Col-'• .. 2 s.la AuLDIIi s.la Acloallllll Wei OllldDar c.... .... • v- ... MWia BiiW .... Billed .... Li*MWia ~ .... Mwll{l) 

I- 22.5D 151,211 2."] lt,cm 769 135,.611 UOI 16.113 521,431 556.'720 
1919 15,225 219.411 l,MI 41.415 Ill 155.167 t.m 29.415 594.997 651.052 
1990 ZI.002 m.416 4.071 55)9l Ill 271,.121 1.696 11.741 65Ull 691,v45 
1991 29.014 W.ll7 5,l7l 77.954 115 m.m 4.616 l4.Mt 611,ll2 720.'749 
1992 l0.121 l41.l41 5.911 9l.l06 744 %110.110 4.962 l6.6tS -120 744.554 
199) li.SSl )61.612 6,2'JO 102)14 1lO lll.t11 5.046 )1.512 160.,0Z2 101.114 
ltM l2.6tt ...., 1JJ» 115 ... 719 295.446 5)46 40.416. 10).6116 140.9'0 
1995 l4.0S3 425.453 1.- 126.5$1 711 2tt.25S 6.m 42.059 IS7.50) 91S,l:ZI 
1996 H.OIS 447.161 7.)tt lll,liDt 'MI lCM.tll 6.125 43.154 191.014 .. , ... 
1997 ».411 445,43'7 7.,m 141.455 m llt.IOO 7.147 4l.,ll7 91).140 f14.12t 
1991 JS.OII 436.1• 7.40 IH.I6t ,. lCJI.)6S 7.006 4l.201 116.116 933.)96 
1999 M.'JIDS ..... 7.461 1)5,.172 756 lll.)ll 6.1ll 41.929 ....... ., Ml)lS 
2000 ,...., 445.47) 7.504 137.D61 'JI6l 314.)97 6.761 4l.91S 903.69) 96l.67S 
lOOt ,. .... 4Sl.CIOI 1,5rr 141.465 771 lii.W 6.105 4l.l79 919.40) 919.10$ 
lOQl lS.OSO 461.122 7.611 146.1Ml 111 321.954 6.- 43.509 ,... I.Ots)Ot 
200) lS,ltl 469.292 7.16t 150.451 791 w.m 6.990 41.151 9S2,.SlS 1.041.126 
l004 lS.SSS 476.964 7J/IO IS4ltl 1110 l2t,.641 7.103 44.115 961.012 1.066.561 
lOOS lS.77S 412.606 7.931 157.911 109 lll.)06 7.102 44.513 911.CD6 1.010,.267 
l006 15.'711 414.952 7.Ml 160.406 liS 335.913 7,204 44.547 911.475 1.011.101 
Dt1 _lU7] 416_121 _'l.tl& 162..726 121 ]l&.]'M 7_594 44_5]2 _ftlill ~~ 
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• • fonl:llt of Electrlal ...... o.m.n.llftd EMilY~ • 

Tlble IB.s.6 (Contilued' 
1991 Low-CIIe Net Eaqy for t.o.d Foncut 

Alalal Sw•"• '/ oiHilloric:alllld Projected Data 

o-.as.w. o-.as.mcc 
I ' I •• ,._D--.1 o-1 

A-. A--. A-.e ..... Teal TalllnJA ~~ Cl-r Ace Wilt Wei AcciWII Siki ~ Wei OlldDar c-.-- Siki 
v .. Billid ...... BiiW .... BiW ..... U*Nwtl Ac I NWil MWil 

2001 35,757 4a.Q9 7,9)2 16S.OZS 127 340.D5 7,115 44,517 1,001,673 1,102,001 
21009 35,741 490.375 1,m 167,m an )Q,ltS 7,176 44,502 I.GOI.I51 1,101.119 
2010 35,617 491,)49 7,,. 169,)51 119 MS .. 7,149 44,434 1,013,416 1,!14,)61 
2011 35,4)0 ..,., 7,111 110,.]45 141 346.121 7,024 44,010 1,011.177 1,113,619 
2012 35,141 ...s.m 7,711 171,111 ... )47,954 '-' 43,710 1.011,346 1,111,113 -
2013 34,161 412.045 7,619 172.014 147 349,101 6.7!0 43,)35 I .GOt.- l,ll0,6'N 
2014 34,591 471.741 7,521 172.143 ISO 350.262 6,615 42.963 I.GOI.461 1,109,15) 
2015 34,2'72 414.624 7,401 173,445 152 n1.m 6.451 42,533 l.OOS.749 1,106.191 
2016 33,7Z6 466.309 7,214 172.136 152 )SJ,.OJ6 6.190 41,792 ...,., I,G96.419 
2017 ll_lll 4JI..Jl9 7.mJ 171229 lSI l!U!D Ull 4UI6t 917.D79 ...... 
(l) ...... llpoC..~I7_....._ ............ T .... I8.S-3. 

- ~ -- - -- -----
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• s,.._ .!:'=.I Fcncut 
Low Cue 
(Summer) 

(MW) 

Peak = Total Peak 
Y• Dlmlnd Demand 
1991 213 0 213 
1999 215 0 215 
2000 216 8 224 
2001 220 15.1 235 
2002 224 19.1 244 
2003 221 22.0 250 
2004 232 24.1 257 
2005 235 24.1 260 
2006 237 24.1 262 
'JJXf1 239 24.1 264 
2001 240 24.1 265 

• 2009 242 24.1 267 
2010 243 24.1 268 
2011 244 24.1 269 
2012 243 24.1 261 
2013 243 24.1 261 
2014 242 24.8 267 
2015 242 24.1 267 
2016 240 24.8 26S 
2017 231 24.8 263 

• 0111~70111-A 1·22 



• =IB.~-Ip 
System Demand cnc:ut 

BueCue 
(Summer) 

(MW) 

Peak = TOIIIPeak 
Yilt DlmiDd Demand 
1998 224 0 224 
1999 236 0 236 
2000 247 13.2 260 
2001 257 25.8 283 
2002 261 34.9 303 
2003 279 39.1 311 
2004 290 44.5 335 
2005 301 44.5 346 
2006 312 44.5 357 
2007 323 44.5 368 
2008 335 44.5 310 

• 2009 347 44.5 392 
2010 359 44.5 404 
2011 371 44.5 416 
2012 313 44.5 421 
2013 395 44.5 440 
2014 408 44.5 453 
2015 421 44.5 466 
2016 434 44.5 479 
2017 "' .U.S 492 

• 0691~70198-A 6-23 



• Tlble 18.~-9 
SyUn Pelk o.m.td Porecut 

HiP C.. 
(s.amn-) 

(MW) 

Pllk = Total Peak 
Y• ner.nd Demand 
1991 236 0 236 
1999 261 0 261 
2000 212 19.9 302 
2001 301 39.6 341 
2002 320 55.1 37S 
2003 340 61.6 402 
2004 361 70.1 432 
2005 312 70.1 453 
2006 404 70.8 475 
'liXfl 426 70.1 497 
2001 450 70.1 521 

• 2009 475 70.8 S46 
2010 SOl 70.8 S72 
2011 521 70.1 599 
2012 555 70.1 626 
2013 514 70.8 655 
2014 614 70.8 68S 
2015 647 70.8 718 
2016 679 70.8 750 
2017 713 70.1_ 714 

• 061140-070118-A 6·24 
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DeiMnd ..... ,....... 

18.1.0 Demand .. lde Programs 

KUA COIIIiden ~ llld demand-side llllnlplftlftt (DSM) 1n intepal 

compona ill ........... elldlllcy of ita elec:tric tyllem lftd providina choice to ita 
customen. To IUppOI't this Site Cei1ification Applicltion. KUA performed a COlt· 

e:lfectiwaeu aaalylia of Dellty 70 propoted DSM meuurea. The results of the analylia 

indicated tblt DODe oftbe DSM ...... wae cost-el'ective. A more detailed ditcn.-.. of 
the DSM ....- fti ..... IDd dlemedlod of IYIIultion ia pre1ented in Sec:don IA5.0. 

18.1.1 Cui'Nid Conurvatlon and DSM Programs 
AJthouah the DSM ...,. Wed to identify any cost-eft'ective meuura, ICUA is 

tOIIDiaed to ___. llldlold ............- propam~. ICUA hu eatablitbed IIWrll 

DSM...-IIIdCO'MhlwtoiYIIuatebodaold and newDSM prop~~~~~ on a~­
regular buia ia-... to idaifY cost-el'ective proplllll for the electric .,.... that add 
value btlle alltonW'I. ICUA'I enqy COM8'vation lpf!Cieliat perfonna epproximltely 600 

&ee tudill ..,.,ny . ..mliDa CUitomln on the eppropriate conJerVation prosnma to 

...,._. Additiou .. y, ICUA coadrua to offer a l'elideillilllold meneaement proanm. 

18.1.1.1 lfealdenflal Load,.,.,.,.,, (SA VE'J 
ltUA CUI'I'1IIIIIy o6n al'tllkfe!MW direct lotd conttol propam which hu been in pllce 

lilce 1992. Tbia ~ ia cded Sbiftina Adds Value to Enqy (SAVE). SAVE is 
daiped toC)'dertliM•W *c:oaditionen. elecuic water t.ten. andtlecuic ..,..._... 
to reduce UJA'a ay1tem pelk demtad. The SAVE proaram wu tdminillenld to over 7,000 
cuatOPW'I by the end of 1997. The propun wu oriainaDY mandttory for new c:uatomen, 

but it DOW wluJDry for Ill f"'lidendtl cuatomen. For participltina in the prosrun, 

cu.._. receive a IDODtbly credit on their biDs. KUA inatalls IOid control receiver~ on 

cliaibleequipiiW4,111d ---ndio ...... toc,de equipment forpeakdemtnd redudion. 
The SAVE proanm prcMdea a utility c:oatroUed proceu that en1Ure1 direct ca.,.aty value 
to KUA wiMie minhnizina impacu to the cmtomer'a lifestyle. There ere no aipificant 

rednctioal ia eae1JY conunption from this proaram. Ttble 18.6-1 shows KUA'a hiatorictl 
ad forecalted eatimtte of peak demtnd reductions raultiris from this load meneaement 
proariiiL 



• 
Tlblel8.6-l 

ICUA Lold ~ IIIII** 

A wrap Eltimated Forecut of LoldMpt 
Adiw Partiapltioa Cu.aoa. = y_. CultOIDm IDcnue - .. . 

~-

1993 1,914 . . 3.16 

19M 5,040 . . 1.32 

1995 7,213 - - 11.90 

1996 7,641 . . 12.62 . 
1997 7,261 . . 11.91 

1991 . 100 7,361 12.U 

1999 . 100 7,461 12.31 

2000 . 100 7,561 12.41 

2001 . 100 7,661 12.64 

2002 . 100 7,761 12.11 

• 2003 . 100 7,161 12.97 

2004 . 100 7,961 13.14 

2005 - 100 1,061 13.30 

2006 - 100 1,161 13.47 

2001 . 100 1,261 13.63 

2001 . 100 1.361 13.10 

2009 - 100 1,461 13.96 

2010 . 100 1.561 14.13 

2011 . 100 1,661 14.29 

2012 . 100 1,761 14.46 

2013 - 100 1,161 1<4.62 

2014 - 100 1,961 14.79 

2015 - 100 9,061 14.95 

2016 . 100 9, 161 15.12 

2017 . 100 9.261 15.21 

• 
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• 
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18.8.1.1.1 Delltlwy ...... 'l'lleippiOida bdeliwlinl the...,.... ...... 011 two 

daip ~·: (i)proea~iua the JIIOIP'IIII to CUilamlrl throup biD a-u llld ...... 
media llld (a)...-. bill credits for~· baed on the IUIIIber llld type ofapplianra 
beiDa c::cdlolled. A ICIIedule rt8ert~ biD credill is prn ~•eel in Tlble 18.6-2. 

Tlble 18.6-2 
Cndita • SAVE Propam 

Laid ... CNdit 

Coatrol Monthly WathWaa. . -·· Period Credit<', Heat« Control'') 

Wmerllelter v ... Round Sl.7S -
Cealrll AC (1 5 mjn-per Apil- $3.00 $4.75 
112 hour) October 

Central ..... (15 ....... per Nowa.- $3.00 $4.75 
1/2 hour) Much 

(1\Ba.t Oft .......... 
. 
•soo~. 

18.8.1.1.1 lmplemen .. flon Ac..,_. B«-1u11 KUA hu operated the proaram Iince 

1992 . ·•- . ' ' ' L.-·- ' ' II ' _ __. ' ~--..a , currcat Di ... dlf"DG ICiiYillll ~ 0D oaeomi 111111 abaft -11111111en1nee UIIUMJ 

~Witches. and ~ llld ll!lliRCiili. trliddaa.,..... to monitor puticipllion . 

0111~0111-A 
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18.7.0 Rell8blllty Crlt8rla 

1 B.7 .1 Development of Reliability Crlt8rta 
ODe aldle11101t como-on aiteria Ulld in the utility indultry to evaluate eJecuic system 

reliability iJ JeiiiW mqin. I enrve 11111Jin iJ calculated u the tyltem net ClpiCity Jea 
system net peak demand, divided by tbe.,.... peak demand. 

ICUA iJ a ._.._ oftbe Plarida 'llilbiliay Coonlinldna Council (FRCC). FllCC hu 
lpeCific c:riteriaforclltelmilliDIIIda udlity'aopentinallld ...... rasve requinmenb. but 

doea DOt have ..,.a6c pl .... re1rM requirement~. The •election of apecific pllnnina 

raene requiraDimtl il up to the indMdual utility. 
KUA ... 8dopted a I~ perca ...w 11111Jin for ClpKity p11nnina in ICCOI'dlnce with 

Section 25-6.035, Fla. Admin. Code. A IS peR8It raerve rnqin iJ typical for utilities in 

Florida llld tbrouabaut the Sol~t~a• 

18.7.2 Aval .. bleCapiM:Ity 
ICUA'1 awillble aeneaatina ad pun:hue power capldty are daaibed in Section 

18.2.0. Ia lddition, KUA hu ICbeduled the followina unitJ for retirement. 

Uojt 

llaalell 
Hanlel 14-11 

Hanlel 19-20 

Hanlel 21-23 

Net Sununer Retirement 
Capacity _Date __ _ 

3 01~3 

10 

6 

41 

01/03 

01/13 

01/13 

In 2002, Hanlel Unit I will be 43 yean old and will have exc:eedod iu reliable economic 

li&. KUA may contiaae to operate Rlnlel Unit I until it hu a major failure or untillnlintcna 

nee COlli become probibitive, but for planniDa purposes. the unit iJ no lvuscr co111idcred u 
dependlblecapacityaftertbeyear2002. Similarly, Hansel Units 14-11 will be 31 yean old 
in 2003 and have been ICheduled for retirement bued on KUA'a expectation of their reliable 
economic lifetime. 

Tables lB. 7-11Dd 18.7-2 present the available capacity and purchue power for IUJ1Unef 

Uld winter, respectively . 

059140-070118-A 7·1 
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18.7 .3 Reliability Need for Cane Island 3 
Applyina the bue cue forecut for elecuical demand, KUA wiD need additional capKity 

by the,_. 2000 to maintain a 15 pna ~ IIIIIJin. Table 18.7-1 preuntJ the 
projected r-..w mqias for JCUA'1 tyllem without raource additions for ..,...., wtWe 
Table lB. 7-2 il for wiater. Tlbles 18. 7-llnd 18.7-2 delrty indicate that cap1City il needed 

in 2001. 

059140-070118-A 7·2 



• 
System Peak ~~-!.c. Capldty Balance 

Bue Cue (Summer) 

TCIIII cf:41: 
a-... ..... • .PIIk ...... -· o ..... '*.~!~ ~~ n.-1 DSM WiCMul Widl v- (WW) (WW) (WW) (WW) (MW) (WW) c.. Caller 

1998 172 98 270 224 0 12.2 27.5 27.5 
1999 172 91 270 .236 0 12.3 20.7 20.7 
2000 172 101 210 247 13 12.5 19.4 13.1 
2001 172 68 240 257 26 12.6 (1 .8) 11.1) 
2002 172 61 240 261 35 12.8 (5.9) (17.2) 
2003 153 61 221 279 39 13.0 (16.9) (27.5) 
2004 153 48 201 290 45 13.1 (27.4) 37.4) 
2005 153 41 201 301 45 13.3 (30.1) (39.5) 
2006 153 41 201 312 45 13.5 (32.6) (41.4) 
2007 153 41 201 323 45 13.6 (35.0) (43.2) 

• 2008 153 41 201 335 45 13.8 (37.4) (45.0) 
2009 153 41 201 347 45 14.0 (39.6) (46.7) 
2010 153 41 201 359 45 14.1 _(_41 .7) (48.4) 
2011 153 41 201 371 45 14.3 (43.6) (49.9) 
2012 153 48 201 383 45 14.5 (45.4) (51.3) 
2013 105 41 153 395 45 14.6 (59.8) (64.0) 
2014 105 41 153 «)8 4S 14.8 (61.1) (65.0)_ 
2015 lOS 41 153 421 4S 15.0 (62.3) (66.0) 
2016 lOS 48 1S3 434 45 15.1 (63.S) (67.0) 
2017 lOS 48 153 447 45 15.3 (64.5 (67.9) 

I) DSM it IUblncted &om peak demand . 

• 059140-070118-A 7-3 
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~-- 18.7-!.cs Clpecity System Peak Pcncut Balance 

BlleCue(W"D«) 

r...a ... l:r 
........... 

a...., ,. h I am- o..d DIM .... Willa 
y- (WW) (MW) (WW) (WW) (WW) (WW) c-. c... 
1998 189 98 217 215 0 12.2 41 .6 41.6 

1999 119 91 217 227 0 12.3 33.7 33.7 

2000 119 101 297 237 13 12.5 32.3 2S.O 
2001 119 61 257 247 26 12.6 9.7 (1 .2) 
2002 119 61 257 258 35 12.8 4.9 (1.2) 
2003 170 61 231 268 39 13.0 (6.6) (19.0) 
2004 170 ... 211 279 4S 13.1 (11.0) (29.7) 
2005 170 ... 211 219 4S 13.3 (20.9) (31.9) 
2006 170 ... 211 300 4S 13.5 (23.9) (34.1) 
2007 110 ... 211 311 45 13.6 (26.7) (36.2) 

• 2001 170 ... 211 322 4S 13.8 {29.2) (31.2) 
2009 170 ... 211 333 4S 14.0 (31 .6) (40.0) 
2010 170 ... 211 345 4S 14.1 (34.1) (41.9) 
2011 170 ... 211 356 45 14.3 (36.2) (43 .5) 
2012 170 ... 211 361 45 14.5 .~38.3 ~45 .2) 
2013 Ill ... 166 310 45 14.6 t54.5 ~59.5) 

2014 Ill ... 166 392 4S 14.8 ~56.0 ~60.§) 
2015 118 ... 166 405 45 15.0 ~57.4) ~61 .8) 

2016 118 ... 166 417 45 15.1 ~S8.7) ~62.8) 

2017 118 ... 166 430 45 15.3 ~59.9 ~63 .8) 

(1) DSM illllbtrK&ed fiom peak demand . 
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18.1.0 Supply•lde Altamatlvea 

SIYnl Clpldty llldidooa aitenlltftwMNIIIected for c:onlicleradon in the development 

ofKUA'a ....... plln. The U. ol'the akemativa 1elected couidered KUA'1 need for 

c:apKity and the a of' KUA' I ayllml induclina the implct of the lou of a unit. The 
~ ODNidlnd iDdude..,...., lltlmlaMI that ICUA hu lhldied in the put u well 

u..-Jc ........... a...irw unit aad pun:huepower altemabvea beina conlidcnd fOr 
c:apKity ....... iadude ... followiDa: 

-~~-• w .......... 
• Advlaced -~-• s-av-• .-.. 
• Nuc:J.r (FIIIiaD) . 
• Coll6lelld. 
• Combined cycle. 

• Simple cycle COIIIbllldaa ...... 
• Purdlued poMI'. 

Uncoava•ionll Wft.....,._, iacllldial renewable technoloaia. wute technolosia, 

advulced tecbDololiet, eaqy ~~an~r tyllllnl, IDd 11adelr tecllnoloaY. were reYiewed in 
Sectioa 1A6.0 on a &W••wy llvllbllil to identifY lilY alternatives with l"eUUOIIbbe economic 
and environment~~~. The COil tbeled units and the unc:onventionaJ technolosia 

are auumed to be the lnt units located at new undetermined litea. Combined c:yde and 
simple cycle romiJultion tultJinea were a.......t to be inatalled on the Cane Wand lite to take 

advaattp of aiU. in&ulruc:ture. Combustion turbine alternatives were bued on the liz.e 
and perfonniDce of lpiCi&c rnachila, but were not intended to limit COIIIideration to only 

tho~e "'ldlinea. n.. are a IIUIIIber of c:ombuation turbines available &om clifl'erent 
mm•fadwwa with limilar lizea and performlnce chlncteriltica. Purchued poww wu allo 

inveltipted u an option to conatruction of additional aeneration at Cane bland . 

Olt1.0.070111-A 1-1 
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18.1.1 Unconventional Technolog._ 
tJnca~M~•"--........ vdlld .............. Wille ...... 

ldvancedt ........... --aYitorlll.,-.llldiUdelrfblioetec:IIIIOio&Ywereewluated 
u supply-licle alternativa. Capilli COitl, tecMoloaY lpeCific sitina. and relatively lqe 

footpriata Mre included in the --·ation,.... Ptrformance and COlt information for the 
unconw~•w.i tedlftalaay ......... ftlll .... n cliiCUIIId in more detail in Section 
1A6.0. Section 1A6.1 prenr, the diea•Mim supportina the ICreBna ofthele altemlliWI 
to elimiDate them M pot'liNe expeNioa candidates to meet ICUA's forecuted c:apKity needs. 

1 8.8.2 Coal FUlled AIWnatiYie 
18.1.1.1 ,..,.,.,.., Coal 

A250 MW pulvlrDed co.l uait with dry ICIUbber, electroltatic precipitator llld llleciM 
catalytic reductioa (SCil) wu Mlected • aiOiid fUel alternative. The unit is IIIUIIIed to be 
the fint unit at • ...._ ....... new lite in Central Florida. Coal is auumed to be delivered 

by nil aad ooa'ina iiiDiirl'ld willa •nll1niCIIdrll ODOiina tow1n. Table 1 A6-24 prullltl 

the •''Ntld COlt llld .,...,..._aldie 250 MW puMrized coal unit . 

18.1.2.2 Fluldlllelllled 
A 250 MW l'n"'Opberic circ:ulatiaa tbaidized bed unit (CFB) with lllective ~ 

reducdaa (SNell) wu Mlected • ...... IOiid fbel ~- The CFB is capable of 
burnina a wide l"1llfll oltbell. Por expanlioa plannina purpo1e1, the CFB is UUDid to bum 
coal. Like the pulverized coal unit, the CFB is uuned to be the fint unit at a undcunnined 

new lite in Ccmral Florida. Coal is ... IIDIId to be ddivered by rail and coolin& is ldaicved 
with mechaniral draft coolin& towers. Table IA6-2S presents the estimated cost and 
performaDce of the 250 MW aB unit. 

1 8.8.3 Combined Cycle AltamatlvH 
Four combined cycle units were 1elected for funher evalualion u seneratina unit 

altemativa: 

• I xI Genenl Electric 7EA (Table IA6-26) 
• 2 X I OenenJ m.ctric 7EA (Table 1A.6-27) 
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• 1 X 1 W•ipo.. 501PC (Tillie IA6-21) 

• 1 x 1 W-i~ SOlG (Tible 1A6-29) 
The combined cydel aD utilize conwntionll, a-vy-duty indUIIriaJ type c:ombusbon 

twtJiMI. The combiDed cydel would be dual fUeled. Specifications for performance and 

opentina COllin bued oa ....a 1111111 and buelold operation. The c:ombined C)'del 

uune that emillion requiremenea will be met with dry low NO. c:ombuston. SCRa n not 
incbwled except for the SOl G combultion turbines prior to 2002. The uniu would be located 

at the Cine llllad lite aad would utilize exiJtina common &cilitiel to u.e extent posable. 

Adequate DIIUrll pa ..-.. is uaaned. Thenfore, IIIIUI'II pa compreuon are not 

induded. 

18.8.4 Simple Cycle Altematlv• 
Four limplc cydc combultion turbinal were ldected for fiuther evaluation u pnentina 

unit~: 

• a...& Elec:lric LM6000 (Tible IA6-30) 

• a...l Elec:tric 7EA (Tible 1A6-31) 
• W.-inpou. S01G (Table 1A6-32) 

• Genen1 Elec:tric 7F A (Table 1A6-33) 

The 7EA. SOl G, and 1F A combultion turbine~ are heavy-duty induatrial combualion 

turbines. The LM6000 ia an MI'Oderivalive c:ombuation turbiae. The cornbuation turbines 

would be dual fueled with lpeCitkaliona for performance and operatina coau bued on natural 

su operation. 

18.8.1 Pun:hMed Power 
ICUA condiiCted a two-phue evllulaion ofpurdwed power altemativea tom a request 

for propouls (RPP) for purchued power illued May 28, 1997. The comparison of purchue 

power bids included applicable tranamiuion rates, transmission upsrade costa, and lou 

percentage~. Certain DOD-price items were allo included in the evaluation includin& pricifta 
terma and flexibility,aapply aVIillbilky for economy traniiCtiona, diapatchability, fUel riab, 
tranamiuion path. commercial vilbiJity of technology and potential environmental efrecu. 

A detailed diiCUIIion ot the RFP evaluation ia contained in Section I 8 . 9. 0. The evaluation 
concluded that Cane lllud 3 wu KUA'aleut cost alternative . 

0111~1111-A 
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...,,., ............. 

ID ldditiaa to 19117 RPP, KUA ... a COIIIIICt with Florida Power Corporation (FPC) for 

supplenwDI r-.le ..w,e. UDder tbe COIIbiCt, KUA can obtlin bue, inlermediate. and 
pakina IUpplemenaal-.vice. The COidiiCt term conliJuea irdelnillly; however, .... plft)' 

may tel miDIIe the coatiiCt by aMaa nodce in Ill)' calendar year ... the c.lendar year 1999 

and the contnct wiD tamiDIIe It tbe tad of the fifth fUture c:alendlr year. For example, the 

earliat that the WilbiCt could tel ~~Date is December 31, 2005 by either party givina notice 
in 2000. 

The c.,c:ity is Ina IDd iacWII n11n11. Ally curtailment of the c:apedty nut be no 
more intemaptive thin PPC'1 ..W. to their retail CUJtomcn. 

The capKity is llnlifted into bue, inlennediate, and peaking capacity. KUA must 
lpeCify the fbture c.,.:ity lewlll u deiCiibed below. 

By May 31 oftbe cun.- Y.-, Provide 

Update oftbe Fant Puaure Y• Bue. 
IDtermediate A Pelkial Contract 

Update of the Second Future Y..,. 

Specify Bue. IDtermediate A PaJcina 

Update oftbe Third Fuaure Year Total 
and Fourth Future Ye~r Total Contract 

Demand 

Initial Specification for Ydlh Future Year 
Total Contnct Demandl 

011140-470111-A 

BIDac 
Previoully-Spec:ified Anaaal Contract 

Demands for that year with up to a 

aanaalltive inc:r-..e no peater than 
2SMW 

Sum ofBue, Intermediate lt. Peakifta +/­

the sreater of2()1~ or 30 MW of Total 

Demand For That Year 

Previously-Specified ContriCt Demand 
For That Year + up to the greater of 201.4 

or SS MW Total Contract Demand or 

Previously-Specified Total Contract 

Demand For That Year less up to the 

arater of2()1/t or 30 MW of Previously­
Specified Total Contract Demand 

Previously-Specified Demand For Founh 
Future Year+/- up toSS MW 
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For example, oa or befin May 31, 1999, KUA lhlll provide an initiallpiCification of 
KUA'1 Total Contract Dn-d b the calendar year 2004 and may adjust the previously­
specmed demand ~ iD ICCDI'dance with the lboYe limitations. 

ID addition to the lboYe hilllioal, in no ewnt lhall the total of updated Contnct 

Demands (Buc, ......_..., PllldDa) for any year be more than the peater of 20% or 
SS MW lboYe or the.,..... rl20% or 20 MW below the total initial..,.afied Contract 
Demand for that year. In lddition, the ~ for the Second Future y.,. Bue, 
lntermedilte and PeakiJI8 Coalnc:t Demlndl lhall not exceed the r...,ective perca11 kW 
alloc:atioo of ..a% for bue, iDaermediate, and ~ times KUA'1 most recent historical 
system peak cl.emtnd kW ldjlllted for the Avenp System Growth Rate (ASGR) of 10 

per'CIIIt (for at ... --,_peak demand equals the IDOII recent historical system peak 
makiplied by (1 + ASOR) A2). 

ID tddiliaa to the ...a specification for the fifth fUture year provided for lbove, KUA, 

It ita opdaa. a.y .a a ....._specification for Contnct Demand for the ~ fUture 
ctJeadar year. Such specilaltion b the seventh fUture calendar year lhall not be hiper 
(ualeuFPC ...... iD wriliaathat it may be hiaher) than the lpiCification for the fifth calendar 
year, but may, without limitllioll, be lower than the specification for the fifth fUture year . 
Such lpeCificatioo b the 11¥118 year lbal1 not be subject to c:hanp until the specification 
bec:OIMI the fourth fbture year spedlcation u defined in the required rol1ina five-year 
specification or the specificaaioas for any leuer fUture year, it may be updated but iaiUbject 
to 111 irnilatioas~et out ave. 

ICUA ._ QII'NIIdy specified 0 kW demand for bue, intermediate, and peaking for Ill 
future yean. Bued on apecifications lnlde beainnin& no later than May 31, 1999, KUA can 
obtain up to the following capacity under the contract. 

BIB lnttnnedil&' ~-kiD& ~ 
MW MW MW MW 

2000 10 10 10 2S 

2001 22 22 22 ss 
2002 22 22 22 ss 
2003 22 22 22 ss 

0111~11-A 
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D 
... lnttrnwlil1~ 
MW MW 

2004 44 44 

p-nDI 
MW 

44 

Iillll! 
MW 

110 

200S 44 44 44 II 0 
• Sum ofbue, intermediate, and peekina cannot exceed total. 

The COUIIW lllo contai1111imitatiou on how quickly ICUA c:.n reduce capacity once 

specified. 

The price that KUA payt for the IUpplementaii«Yice is baled on a PERC flied tarift' and 

c:urrendy is u follows. 

Bill lntmzwli•tc PekiDI 

Demand Chirp (SIItW/mo) 14.00 8.94 S.l3 

Non-Fuel Enqy Chirp (SIMWh) 7.38 14.73 2.31 

TnMPillion (SikWimo) l.JS I. IS l.JS 

Cu.,.. Chirp (Simonth) 667.00 667.00 667.00 

TheW cJ.rp is bued on the awnp fbel charae for the month for FPC units assigned 

to each cateaorY. followl. 

Ball 
Crystal River Uaitl Nl-S 

Cogeneration (Seminole Fertilizer) 
rum Southern Company Purchues (20.5%) 

lntrrmmti·~ 
Fum Southern Company Purchuea (79.5%) 

Anclote Units N 1-2 
Bartow Units Ml-3 
Suwanne Units Ml-3 
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HigiDs Unitl N 1-3 

Turner UaitJ N3-4 
Cogeneration (Tamber Eaqy, Dlde Coualy, Bay Coualy) 

Deblry Peakcn N7-10 

,.kina 
All Other Peakina UaitJ 

The fuel charae can vary c:onlidenbly &om month to month. The fbel c:harps for 
September 1996, tbe ... moatb in wWch ICUA wu billed for enqy under tbe 1Upplemental 

.ervice contract, are u follows. 

SIMWb 
13.35 

18.73 

59.76 

M iJ lhown, ~ llld eneray under tbe aapplemental service COIIb ICt iJ expensive. 
compared to c:urraJt mubt pric:a. The a~ppWNntallervice contriCt does. however, ofFer 
KUA low COlt a.nace .... IKk of ClpiCity llld protection by bein& able to pun:bue 

coal and nuclear eoeray if pa lftd oil prices increue. With no capacity specified. u iJ 

currently the <:ae, the only COlt for KUA ofllllintainina the contract iJ the $667 per month 
service charp. The coallact also cn!IIM• proYi1ions for KUA to obtain capKity above tbe 

specified demanda, but at even hiaher rata . 

Oltt40-07ot""" 
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18.1.0 Supply41de ScrHnlng 

18.1.1 GIMIIIIIIII AIWnatMe 
The .......-a uait a1temaaiW1 considered for evaluation include the coal, combined 

C)'de IDd conalllion turbine uaita identified in Section 1A.6.a.t .6. 

18.1.2 Purchaled Power 
18.1.2.11tl7,.,, l'o..,.l'utchuee 

KUA caaduc:l.cla two-pllue eveheetion olpun:bued power altemaliWI ftom a request 

for prapoal1 (RJIP 1004-97) fbr purdlaed power iuued May 28, 1997. Tbe RFP is 

matained in Appendix 18.16.3. Tile ~ilon ofpurchue power bids included lpplicable 

tnNmillion ndelaad ...... COlts, and ao. pa'CIIIIIpl. Catlin nonprice items were lllo 
iDcluded in the .. ....,.. Mil u : pricina tenn1 and flexibility, aapply aVIilability for 
economy D---. dilplltdl QIIPIWiity, fiael rilb, ~path. COIIIII•cial viability 
oftedliJoloay llld pG(IItill ~tl el'ecta. The tntlylia reUtl indictted thtt KUA'a 
lilt-build optioa pnMded COlli loMr thtn all purchue bids . 

KUA'1RPPW11dewloped by aJAIDd ll W. Beck IDd requested proposals for electric 
capldty llld ..._to~ up to 10 MW olKUA'1 projected requirement~ for the period 

from 2001 tbnJuah 2030. The UP requested propou'• for bue, intermediate or peakina 
capKity. The ....... ctrpMily nquired for bicldina wu 10 MW with a mininun term of 
three yell'S. 

KUA rec:cived 22 prof)OMII tiom 13 bidden. 11ac proposals are IUIIliDUized in Tlble 

18.9-1. 

Olt1~0111-A 
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Tlble 18.9-1 

RFP Rlllp()ftlel 

,..... NUIIIIIer 
No. BidderN.e Ot86dl No . ......... OtBidl 

1 c-.ulliaa .... Ia:. 1 I ,...,. .... file. 2 

2 Ciayaii.I' d Elec:lric 1 9 T....a~Putacn, 1 
&W- lac . 

3 LGaE ~ Mllllllilll 2 10 ....... Service~ 2 

4 NP e.q,,lllc. 3 11 ........ ~Corpandoa 1 

' ..... a...,......._ IDe. 1 12 PI!COS... 1 

6 ••hn a 11 le EMr&Y ' 13 EaqyPdlc 1 

7 s.-t& ...... Jwa-'oiMI 1 Tolal NUIIIber al- 22 

• 

• 
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The S..IIYIIIIIIioa focused on the iuue or c:ompleteneu of the bid peckapl and 
utia&cdon or mininun requiremenla, but did not addreu iuuea of price. operatina 

~or pdxmlace. The RFP conlained a MiNnum Requinmenta Form, which 

required the bidder to -..c.nae the a.llowina: 

1. AJthouah capacity is required durin& all months, propoul nmt provide for capacity 
either one or both ofdle followina .,-k load periocb: (i) June through September, or (ai) 

December tbrouab Mlrdl fbr a mininun of three caJendar yean. 

2. The Clp&City and --.y propoted are on a fint call. nonrecaDable buis, i.e .• u lona u 
the unit(a) 60111 wiD die capiCity il purcbued iaavaillble, KUA hu the riaht to the 
OUipUt ~the Ullit(a) lw till clundion of the contnc:t. KUA'1 rilfU nuat be equal to or 
IUpel'ior to any ott. puty'a riahta to IUCh unit( a) output. 

3. The propoul fbr ClpM:ily Illes fbr tenn1 of five yean or a.. nut rwnlin in eft'ect until 
Dec:emt. 31. 1997. or lat.- if the purc:hue is to be finalized pending a tranamiuion 

I8'Yice requllt. AD othw proposalllllllt remain el'ective until March 31. 1998. or later 
if the pun:hue is to be ftneljzecl ....... tnnamiaion service request. 

4. The mjnimum capadty amow1t ofFered to KUA ahall be 10 MW. 

S. AD paendiaa uaita providilw the propoted capadty nuat be in operation at leut two 

IDONha prior to the deliY8y commencement date of the term of the propoted power 

IUpply. 

6. Propollla IIWit identify and include the location of eadl capacity resource, name the 

oriJinatin1 control area, and identify the firm tnnlmillion contract path. 

1. The bidder 11a11t ensure that all emiaiona allowance requirements will be Mtiafied and 

that IUch coltl are included in the propoul . 

0111~11-A 
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8. The bidder nut cledare OWDeRDp or c:ontnctualstatus of unit, plant. or system Clpldty 
u delcribed in Section 1 S of the RPP. 

9. The bidder 11111t compi11e tbe 1p1110pria1e RfP Forma I throuah S ancl provide the 

information requelled in AltldiJ_. 8 of the RFP. All forma requirina alipatwe nut 
be liped by 1 duly authorized oflicial. 

10. Bidden o&riaa ,_.. dllt iq1Ktl aay trll_.uion ilar6ce nust provide a leaer of 

iDteat hal the cnrn.(l) clthe syltlml fonnina the inler&ce llltina that the required 
power tnDifer Clplbility is aVIillble on 1 firm (nonrecallabJe) basis. 

11. The bidder IIIUit be williDI to provide adequate bid leCUrity prior to enterina lhortlilt 
....,a.ao.. 

12. The bidder 11111t DOt include any c:ontnctuallimitl on enqy utilization (u oppoted to 

price) by day, IIIOIIdl or year . 

13. The propoul ..... include ICheduliaa pnwilionl for the sale. 

14. EKb propolllnust coatain the appropriate proposal fee in accordance with Section 10 

oftheRPP. 

Durins the 51l8e I eYIIultion, leuen were lent and respoua received fiom nine of the bidden...,.,..... clarification on JeWral minor iuues. During the Stap I evalualion, 
propoull fiom PECO EnaJy IDd Enqy Pacific were eliminated for &iJina to meet the 

mjnjmagn requirememl oftbe RFP. 
A. a r-* oftbe Stap I evaluation, 11 bidden with 20 propoula totaJiDa 1,600 MW 

were selected for the Stap D evllualion. The 20 propoll1a are IUIDmlrized in Table 18.9-2. 

In the Stap U evaluation, the 11 bidden were sent darifyina questions to enable the bids 

to be compared on an equal buil. The foUowina presents I brief' summary of the propoull 
offered by eldl of the bidden . 
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Tlble 18.9-2 

Sua111t1y of'Sttpl Evaluation 

T)pefl,...a ~ ...... Bidder H.- ~.u..,..,... (MW) 

I o ............. UlitPw..a..... 10.0 

2 aar.n ........ a..toaw- UlitPw..._ 10.0 

3 LOM...,Miii' PLC 
(A) MDIIII" 0111 u.itPs •••• 10.0 
(I) All 1111• r. twtPs.L..' 10.0 

.. -~.-CA> noA-a Ollliaa Uait .... 10.0 
(B) nos-Ollliaa Ulit Pw .1.1'" 10.0 
(C)NJ Opliaa Uaitr. lrr 10.0 

s .... ..., .. II .... Ulitr. I II 10.0 

6 ........ , I I ... 

(A) 5xl611rip S,...Pw I I 10.0 

• (B) 71cl611rip s,-,_ t rr 10.0 
(C)M4a.rip Syllla .... 10.0 
(D) .. ,, ...... s,....Pw.t- 10.0 
(E) ..... Pw.L. s,.._PwL 10.0 

7 ......... I 11111111-.J u.itPs I r:' 120.0 

I y.,_ro-,& 
(A)TPI Uait,..... 10.0 
(B)TP2 tJrlit Pun:a.c I 10.0 

9 T ..... ~,._.,lrlc. tJIIit PwcMie I 40.0 

10 irldlllkl!8qyS.W. 
(A)o,ticaA Uait,..... 10.0 
(B)o,tiaaB UrlitPs I•• 10.0 

II ...... Paqy CoiJ ...... UaitPwa.. 10.0 

lOTAL 1,600.0 

(l)UIIit,. t cerlr' frd ...... flwltUAow.nlaip. 
(2) Ullit ,.ctart OlllyG8nd.........., opdoaa. 
Nail: Of ... 22 plllf-1. •••• 16 _.. ..,.,._ (IDOft &baa S )'Cin) IDd 6 were..,._ 

... (5 ,_.or a-; S were.,_ pan:ltan1..t 17 were Ullit or plul pun:Ma; fltbc 
17 _.or,._ pa~da urr, Ill were MW uait or pluJ COIIIIniCtioaa; prapoal9 is bUiillly 
40 MW _.._.to 10 MW by 2011 . 

• 



• 

• 

• 

CM...,.M Ptlwr, lac.. CGIIIt.Uition o&red 11110 MW, 20 ye~r power purchue &om 
a 700 MW 2xl W•hfll'oule 5010 combblld cycle ,._ to be built in Hardee County, 
Florida. 

at, tJ/ L,..._lll«:ftk. w.-. The City of Lakeland Elec:uic A Water (Lakeland) 

offend 11180 MW, 10 ,_-Ullit poww purchue tom a coal-fired ABB preuized ftuidized 
bed (PFB) repoweriaa ofMda&olh Uaitll and 2. 

LGU BII&D Ma.... J...GU J!Deray Mlrbcina propoled to .U KUA iO MW of 

capKity and..,.._ -aY b a tenn ol'betw- Sand 30 yeas. The c:apiCity would be 
ctilplltehlble betw- a ....,._. lold of 41 MW and a maxinaam load of 10 MW. The 

power would come tom a unit to be built on a c:onfidentiallite in Central Florida. The power 

would be deiMnld hal the FPC caalrOI.,.. and would be IUpplemn.ed by LG.tE EneraY 
Mlrbcina'• .,..... .,.,_. podJiio to ..... it 100 percent availlble. LOti Enqy 
Marbtiaa'• propoalllllba two ip8Cilc often. The &nt is joim ownenhip in a 500 MW 
&cility. The IICODd cda b KUA to build, own. and operate alarpr unit and leU LG.tE 

Enqy Mlrbcina die--C'.lptdty ... ...,. 
NP & »• 1.:. NP Eaqy, IDe. IDide tine propollla. The &nt propoaa1 called for KUA 
and FMPA to C0111bUCt a 240 MW u* • Cue bland. KUA would retain the 80 MW 
req1lelted in the RPP and PMPA would nlllin the Jona-tenn 120 MW requested in FMPA'a 
RFP. Tbe ,. ...... 40 MW would be IOid to NP EnerJy, Inc. for a 10 yell' period. The 
MeOIId propolll wu to .. KUA 11110 MW Sxl61trip on an arn&a1 buiJ for 10 yean. The 
third propolll Wll to IIIIICUA 11110 MW Sxl61Uip on a ICUOOal buia. 
Pu4. Bll•» lafJn.,_l( lac. PlndaEaqy International, Inc. propoted to lell80 MW 

ofpun:buecl capecky and IMriY for a term of'20 yem. The power would be aapplied &om 
a SOO MW 2xl W.....,._ 501F men:blnt pld to be built in Fellsmere, Florida and 

wheeled over Florida Power A I.ipt'a .,.aem. 
S."-- Hoi••" lla o Southml Wholesale Enqy oftired lve 80 MW propollla. 
The fint three-. Sxl6, 7xl6 and 7x241tripa. The other two proposals were tOr pealcina 
and iDtmDediate ClpiiC'ity. Southern Wholesale EneraY" 1 propou1s required transmiuion 

import c:apacity into the State . 

... 
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..... ., lldl kNenlng 

....,_,.Sin -•lA•• ., . .,._Ill Stewllt .t Stewntae IIUniiDoall oft'aed a propoll1 

to provide a tunay poww .--.project at C.. bland. In a phued lppi'Oida. Stewart 

ad Stewlllall ................... to iDIIIII a LM6000PD combined cycle plam ad to 

c:oawrt C..IIIIDd thill ileo 1 UMOOOPD. 
T.,_ ,._., k r.,_ ,_.,lie....._.. two propoaalt for 10 MW for a term ot20 
ye~n. The power would a.. &om.._ a 1,500 or 750 MW project that Tarpon Power, 

Inc. woulcl dewlop in lllnlee County, Florida. The projecu would ute the WestinahoUJe 
SOIGCXIIIIbllldaa tultl• 0.. piOpOIII ilbCipldty hm the 1,500 MW prajlct lftd one 
tomdii750MW ...... 
T•..t• Baa» & , - k T_.. EneraY Pannen, Inc. propoted to provide KUA 
with an cnn.lllip .._. iD 1M T-eb-l.akaand Combined Cyde Project. The Project 

would be a 2xl w .. i ..... 50tGoaaa.lld cycle loc:aaed It the Mdnloth lite. Tlftllb 

S..., ..... Ia 61dto illdlly buy beck 40 MW otiCUA'tiO MW -..tip.._. 
willa • ........... oldie buy blc:k CipiCity throuah the year 2007, wt. KUA would 
then receiw t1111r .aeao MW ows.lllip shire. 

1,_. Bll D S. .._ IDdec:k &.Jy Services propoted to provide KUA with 80 MW 

« CIIPICitY and -aY far a term ol20 ,_.&om a SOO MW combined cycle plant. lndedc 
Eaqy SeMcll .... two ~ One far nanicipal finlnc:ina and one for private 

,.,_ •• *" c.,.• .. ,.._ Bnqy Corporllion propotec1 a 111e orao MW or 
capldty and IMI'IY for • 7 ,., tlnft. The ClpiCity and eneray would be tom • 2x 1 

w .. ...,_ SOIP.-..Scya 
Aftlr ..... tM l'lllpCWII tom the~ questioni.ICUA teleeled II bicb alq 

with KUA'tlllf-build caaWned cydeopdon b modelina with the Stap 0 Saeenina Model 
deYeloped by ll W. Beck. The propoll1a evaluated are shown in Table 18.9-3. 

LGa:E EnerJy Marbti•'• aecond otrer, which called ror KUA to build. own. and 
operate alarpr uait lad IIIII LGaE EI8Jy Marbtina the cxceu Clpldty and enqy wu 

judpd to be DO cl&• thlt KUA'tlllfbuild option and wu not included in the Stap 0 

Saeenina Model. 
NP Enqy, Inc. 'tint propoaal to KUA. which wu for KUA and FMPA to constNct 

a 240 MW combilaed cycle unit at Cane IJiand and .. 40 MW or capKity to NP EneraY. Inc . 

..., 



• 
TIIIIIIB.9-3 

....... IVIIulled at sa.,. D 

Proposal NumiMI' Bidder Name 

I eo.•·• Power, ... 
2 City oflo~bllnd Electric a Water 

3(A) LOU Eaqy Marbtina 
4(A) NP&.Jy,lnc. 

5(A) Plada~MJY ............ Inc. 

7 s..w.n a ~tewn~on ~-.don~~ 
I( A) Tarpon Power, Inc. 

I(B) TirpOII Power, lne . 

• IO(A) .... --Service~ 
10(8) lndeck Enqy Services 

11 - .. _ r, ....... - ·-· 

• Olt1.t0-070111-A 
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wu judpd to be DO ..... tban ICUA'I fi/IIJf build oplion and wu not balded in the 

Stap D Scn.ia&Modll. NP s-ay,IDc. 'aiiCOIId propolll for a 5x161trip of'IO MW for 

lO,_.violllldDIA'abllioiPP,....._. to idlnd~lhlriiOUI'CIIhlt wiD pnMdldw 
ClfiCIIty llld -.,. llutwuiadaMiecl lathe Stlp D Scn.ia&Moclel becalaeiCUA receiwld 
wry few short-term bids. NP EneraY. Inc.'s third propolll of a Sx16 strip ofiO MW for 
10 ,..,. Oil ........ buil allo violated the requirement to identifY the raourc:e that wu 
tupp1yiDa the C1p1tQi1y llld..-ay. Since KUA wu 11111lti .. IIIIUI capiCity llld Iince NP 

EaiiJJ, lac. '1 •liM propolll wu beina evllull8d in the S .... D Sc:r.ifta Model, NP 
Eaqy IDe. 'a dint propolll wu DOt ildaded in the Stap D Screenina Model. 

Southem WbolwlleF.aqy'a ftwpropoaalaimoiYed QPKity and enqythat Ofiainated 
&om OUIIide .... Stile ol Florida. Southern Wholesale EneraY formally requated 

trwPIIioa hDJIJaridl Powtr & IJpt (PPL) and F1oricla Power Corpondon (FPC). FPC 

niPQDded IDd ..... Ioudin Wllalnnh Bnqy'a ...-on the pound~ tblt no 
b•"llioaillpartC~~peC~ty-...•thlirJIIorida.Georaiinta6c:e. NoCOIIIIIUiicatiowu 
received indic•ilw Chit My ocher entitiei were c:aplble of providina the nece111ry 

tmwni'l'ion _..._ n..llln, tbe ftw Soudan Wholesale EneraY propollla were not 

inclllded iD the Stlp D Scnelliaw Model 
r..-s-., ....... IDc. propolll fbriCUA to particip1te in tbeTIIIIIIca-IMeland 

Caalbil.t C)'de Prajec& wu DOt included in the Stap 0 Screeaina Model because Lakeland 
withdrew 6om the Paoject and a replacement participant wu not identified. 

Tbe Staae D Screeaina Model evaluated the cost of each bid on a c:unaalatiYe pre nat 
worth buia. The ev~lnltiaaa wwe conducted over 7, 1 S and 20 yell' perioda. To praerve 
the co.lfidelllill lllltUn of tbe pridaa of the propoula, only the pen:entap clift"c:nc:ea 
betwe. the aelf..IJuild opcion aad the propoaa1l are praented. Tlblel 18.9-4 throush IB. 9-6 

present the readta olthe Stap 0 Screenina Model. 
In addition to the Stap 0 Screeaina Model, KUA conduc:ted a non-price evaluation of 

the propollla. A teal of 40 ICOrina poilU were llliped to the attribute~ considered in the 

nonprice eYIIuldoD. Aaribulll evaluated included the foUowina: 

l!0m: CAll H··-- .faa l.pntll 
• Fixed COlli nmaln COIIItlnt or eecalate at 1 predetermined fixed index. 

• No minimum.,.... provision. 

• Pric:ina terms are market foculed . 

0111-.e701M-A ... 
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• IWA'a IDle opdaa to iller••• or~ c:oa1net pun:huel. 
• IWA'a IDle opdaa to iDcnue or decnue contnct term. 

m.,..,..h'i'fb' H!t' s laa48'**J 
• 100% .......... 

• Supply IVIillble ftw ICGIIOIIIY ti'IMicliona. 
• ScWctt ... pruviliae to allow for chanp within one hour. 

&11./lJii 'Mrtt' 1111 IP*U' .......................... 
• PueliUpply ilftud. 
• Fimltttl of IUpply. 

• lnokad• .......... ,, .. . . ........... .,., .... , 
. "* ........ piOWted. 

&a~tuflttt t sa.~.., 
• S... priadtJ u .,._•alllliw lold or IIIUrance of paranteed availlbility . 
• PnMdelldlquate corporate ....... 

• Propoler providea ldlquate uaannce that it is capable of mitiplina risk. 

ljyp=! .... '¥"' laa~ajngJ 
• Supply ia ca..-to DJA'a tl'lnlmillion system (direcdy. 1 away, 2 away ... ). 

T«CbrJqqqay '¥"' laD ~RQICJ 
• Tbe propoeed tedlnoloaY il COIIIIDWCially proven. 

Em1lqll.,., .... tl.Mrt- .\Sal. RQhriiJ 
• ~y ......,_taken to minimize advene environmental impKU. 

• IDclndea renewlble AIIOUICel. 

The ...au of die ......,nee ew••llioo 1re preaented in Table 18.9-7. Bueo on the 

raulta of the Stile D 5aeenina Model and the non-price evaluation. in whic:h the inat&Uation 
of a lelf-build option of Cane llland 3, tbe 1 xI F-dul combined cycle wu dearly tbe 1eut 

coat Joaa·term altematM and pe6ted lltmllrive in the nonprice evW11ion. KUA decided 
to puraJe the ;n.,Qetion of Cane blind 3 . 

t-to 
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• 
Tlble 18.9-4 

Pel'fonMnce of Stap 0 Bidden 
7-Ytar Om1llliw Prueat Worth 

Percent COlt Difl'tl•a at Capldty FKtor .... llilldlrN.. 50 Perea 75 Percent IOOPerca 

I ICUA Self-Build Opaoa - - -
2 NPs.qy,J& -11.64 -6.71 -3.52 

3 City ofT abla!'ld Bledric a: 13.19 8.02 4.70 

Willi 

.. ,......,Corporation 21.72 15.95 12.17 

5 ~Power. lac. 31.79 29.12 22.83 

• 6 Tll'pOD Power, lac. (TPI) 44.80 35.12 28.85 

7 W EDqy S.W. lO(A) 43.89 35.73 30.44 

8 Tarpoa Power, lac. (TP2) 49.46 38.85 31.92 

9 lndect s.qy Services 10(8) 51.75 41 .95 35.58 

10 LGU EDqy MarbtiDa 56.80 43.97 35.61 

11 Pllllda EDqy lnaemational. Inc. 62.73 49.36 40.65 

Naee: Pllili¥l PlfCIMIIe dilltiwie fDr Ill lillie va. 1ep111 , IIIII- by wlliQa 

111 ..n.- .are Clllllly IIIIa die KUA Self-Build ODiiaa. 

• ..11 
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• 
Tlble 18.9-5 

Perfonnlace ofSttp D Bidden 
15-Y..- Culll11ative Present Worth 

P.-cent COlt Dilirtnc:e at Caplcity Factor 
Rank .Bidder H.. 50 Percent 75 Percent 100 Percent 

1 ICUA Self-Build Opdaa - - -
2 CoalteDition row.. lac. 39.51 29.37 22.83 

3 TllpOil Poww,IDc. (TPI) 41.97 32.98 23.76 

4 Tll'pOII Powlr, lac. (TP2) 46.97 32.98 29.78 

5 ladeck S..., S.W. IO(A) 45.87 36.98 31.26 

• 6 Jadeck..., SenbllO(B) S3.94 43.31 36.45 

7 LGtE EDqy Mlrktlina S9.66 4S.8S 36.92 

8 ..... a-., llamltional, lac. 69.18 53.96 44.11 

~: PaiiiM ........ dillliWblllllllie .... rew-111 'dle-bywllic:* 
Ill ...nw • .... CIOIIiY IIIIa 1M WA Self-Build ODdaD. 

• 
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Tlble 18.9-6 

Perfanalnce of $tip D Bidden 
20-y_. Cunaalatiw Pruent Worth 

Percent COlt Dilirence ll Capldty Factor 
Rank Biddii"N-. SO Percent 7S Percent 100 Percent 

1 ICUA Self-Build 0p1ioD - - -
2 Conllelllioa Powlr, lllc. 39.34 29.07 22.SO 

3 T.-poaPoww, lllc. (TPI) 41.08 31.76 2S.76 

.. T.-poa Pow., IDe. (TP2) 4S.Sl 35.22 21.61 

• s IDdect &.ay S.W. IO(A) 46.17 37.61 31.66 

6 IDdedt i:nqy S.W. IO(B) SS.01 43.9S 36.16 

7 LGe Eaqy Mlrbeilrl 61 .0S 46.7S 37.S3 

• PudaS...,~.Jac. 71.16 SS.78 4S.43 

Nole: PGiitiw 1*CIIMII41, rtllrlll ............. J-1 ......... ., wllida 
lila IIIIMI• _. CIOIIiY IIIIa ... KUA Sllf-BIIild ODdoa. 

• 0111~11-A 
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Tlble 18.9-7 

Non-Price Evaluation RelultJ 

lt.lw w..,... ......... biiiM 
RMk ..... N.I San Score Score Scon 

1 IWA ... IIIIIII~ 29.00 30.00 75.00 -
2 ........ c.. ..... 20.00 21.00 52.50 30.00 

3 c-. ....... - ..... - 17.50 11.34 45.14 31 .• 

4 ,...,_ ..... I& ('IPI) 13.00 14.00 35.00 53.33 

5 ,...,.. ....... ('IPJ) 13.00 14.00 35.00 53.33 

6 O.,GII I I llla..AcAW- 13.00 13.00 32.50 56.6'7 

7 .......... ......... 13.00 13.00 32.50 56.67 

I ............... 0(8) 12.00 12.00 30.00 60.00 

• 9 llldldt-.,S..-JO(A) 11.00 11.33 21.34 62.22 

10 LOea...,a ... ••• 10.00 11.00 27.51 63.33 

11 .. -. ... 7.00 7.67 19.17 74.44 

Naee: ""-·--·-I 2 • ., ..... W ....... Scarebytlle...a....-..-..(40). 
'1111 ......... I I .... 1 I sliM San ildc:lle die .... to wbida die ICUA Self· ........... _._ ... iadle mllllldoll 

• 
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18.1.2.2 Florida,. ... Colpol ..... ,.., Purctt•• AgrMment 

In lddlliaa to tM pur:hra power P"JIIGII'' KUA received &om the RFP, KUA hu a 
contnd with Florida Power CorponDon (FPC) for aapplemental raale •:rvice in which 

KUA can iDcrlue or clec:r-.le Cipldty Ieveli u daaibed in clellil in Sectiolt IB.I.S. KUA 
can purcbue ,.. ................ or but Qplcity Ulldlrthe ............. reale coalbiCt. 
FIIUI'I18.9-1 pr111,.1 a~ otthe supplemelall'elale capiCity o*' and Cine 

Island 3 t..l OD the ............ resale prices coatained in Secaion 18.8.5. No etealarion 

hu been indaaded to inc:nue the....,...._.. resale prices to 2001 dollan. .Eva~ without 
esc~larion of the ....,.._ .... ,.. ,.;c., Cane llland 3 is lower in cost dian either the 
peaJdn& inlamedilae orbue.............., resale .-vice. Thelebe. the FPC,..,.,.._......, 
resale ..W. is not included in KUA's power aapply plana • except in instances where it is 
not po...ae to oiUin odla' Clpldty . 

0111~70111-A t-11 
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18.10.0 Economic Analyala 

18.10.1 Methodology 
A~pbuedecoaomic..ay.iawucaaductedto ....._ICUA'aoptiaum Clpldty 

cxpanaion plan. Tbedne ,.._ iDdnded clamand-lide, aapply-lidelnd ....mYity lftllyMI. 
Raulta of the IUpply-IDd ........-.lide analylea n preMnted in tbia MCtion. Reaalta of the 
ICIIIitivity lllllylea 11'1 pl'lllated in Section 18.11.0. 

The demlnd ... ...,. il prlllllted in Section 1A.5.0. Over 60 demand-lide 
altemativea wen evallllted ..... the PIRE model. No demllld-lide altemativea were 
determiaed to be COlt e&c:tiYe; thaebe, no fia1her analysis wu included in the production 

cost modelina. 
The 1Upply-lide evalualiaa ol ...... unit alternative~ wu performed ...... the 

EGEAS optimal pnerllioa expansion model. EGEAS ia part of the "Reloun:.e P ...... 

Worbtation" suite ofJII'OII'IIIII ciMIIoped by the Electric Power Re•e•da Institute (EPRI). 

The EGEAS proaraail Ulld to dllamit~~e a let ofopdmal ClpaCity cxpanaion plana.linulate 
the operation of each ortt.e .... and telect the molt delinble plan bued on the lowest 

system-wide cuna.datiw prneat worth reveame requirement. EGEAS bu the ability to 

incorporate 1DY one of leYa'll opcimiation techniques induclina Dynamic Proarammin& 
Screenina Audit Ana1ylia or o...Jized Benden Decompolition. EGEAS evaluates all 

combinations of ...-ldlw umt .......Uvea and purchuc power options while mainaainina 
user-defiaed reliability criteria. The reserve criteria utilized incblded a minimum reserve 
margin of 1 S percent and a rnaxinun of SO percent. All Clpldty expansion plana were 

analyzed over a twenty year period &om 1998 to 2017. 

SevenllelllitiYitiel are addreued in Section 18.11.0 to dcmonltrate the robultneu of 
the expansion plan. Senlitivitiea lddreued include: liah lold lf'OWlh, low load powth, high 

fuel prices, low fUel prices and constant differential between natural pa/oil and coal. 

18.10.2 Expansion Candidates 
The expansion candidates for the EGEAS evalultion were talcen direcdy &om the 

screenina analyaia in Section 1 A.6.8. The expansion candidates were developed to be applied 
jointly by KUA and FMPA Tlble 18.10-1 provides a 1W1U1WY of the expansion a1temativel 

considered . 

0St140-e701N-A 10.1 
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18.10.3 ~utta of Economic Analyala 
The ecODOIIIic IYIIa...,. wu 8nt conducted for a bue cue ICCIWio of the tlature, 

which ••ned the bMe cue ICUA load forecut, bue cue fiael price forecut and minina&m 
raerve marp. of 15 .,._.. J••ltl of the bue cue ICelllrio economic eYIIultion are 
IUIIIIIIIrized iD tbia ....,.._ 

a.-1 upaa the COlt llld perbmance c:hlrac:willica clacribed in detail in Section 1 A6.6 

and IUIIIIDirized iD Tlble 18.10-1, the expulion plan outlined in Table 18.10-2 repru enu 
the leut-COit capecily lddidoa plu for KUA under the bue cue tcenario. The unit 

capacitiea lhown 011 Table 18.10-1 are bued on the 111111111« ClpKity and aaume SO perce11t 

KUA owun.ip .._.for. additions except the 5010 combined cycle for which KUA'a 
OWDII1bip ............ to be 37.5 percent . 

Olt1~701~ 11-2 
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Tlble 18.10..1 
SurnmMy ofGeNrlliaa AberalliYa (2001 $) 

~- CMMc..-

c.- MIAM ,.... ....... ftiiiY• .,...... C..." ...... ..... VlliiMt · ..... ... ,.,. ... .... o..w-.... ....... 
...... ... ... ..... aW-Yr ...... ..... ... 

........ cw 279,1'7) .. , .. , 4.'71 J1D Cell lt.tn t .t ... ~ .......... JA.l» MUI JCUI U7 .. Cell 11.2'0 t .O ... .a 

71AI•Ia: n.-. .,. IM.IM Ut ,_, Nil. Oil 1 ... 11 ~ -I 

7!.\2111 a: IM,ll4 m.tt UI.G 2.)6 us Nil. Oil 7,.,, 1.7 ~ -· ...... a: "'"" DUJ ... ., 2.12 U1 Nil. Oil UIS ... ~ -· ••o•••a:- 147,.JA/ .... m.• 2.411 2.1J Nil. Oil 6,714 113 us •u 
14S,IS1 2.M ~ 

UMIOOIC 22.165 D.J6 41.66 7..56 S.M Nil. Oil 9,417 1l IM 211111 

111AIC ,.,..,, 71.0 . ..,, 25.74 s.a Nil. Oil .. , 11 us 2001 

•ao.c- .,.,.., 197M m.l1 ·~ U1 Nil. Oil lt,N7 113 ..,, 20011 
1UD ll.lt ~ 

7PAIC .. , 147.17 l6UI IUJ 2.11 Nil. Oil 1 ... 2.1 ..,. -· •• ., .............. ,1' 

~:·::::.::=:' .!!?.~.. ~u!.;;.,ll:ll .................. 1 

011140-070198-A 10-3 
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Tlble 1B.10-2 
Bue Clle Explnlion Plln 

Annual 
CoiU 

Year Expanlion Plln (SI,OOO) 

1998 37,749 

1999 39,592 

2000 41.565 

2001 Build 501F lxl Combined Cycle (I II MW) • 44.176 

2002 47,819 

2003 S0,480 

2004 Build LM6000 Simple Cycle ( 17 MW)•• S4,321 

200S Build 5010Collllillld Cyde(111)••• S9,446 

2006 62,019 

2007 64,872 

2001 68.078 

2009 71,234 

2010 75.102 

2011 79,019 

2012 Build SO 10 Combined Cycle (111 MW)•• • 84,538 

2013 18,516 

2014 93,191 

2015 97,113 

2016 102,851 

2017 108 379 

•Indicates KUA'a share of 50 percent ownership with FMPA 

•• Auumel SO percent KUA ownership share. 

•uAuumea 37.5 percent KUA ownership share . 

058140-0701 98-A 

Cumulative 
Praent Worth 
(Sl,OOO) 

37,749 

75,277 

112,621 

150.131 

119.431 

228,062 

267,458 

308.323 

341.735 

388,802 

428,6S7 

461,186 

507,681 

547,119 

587,069 

626,749 

666,319 

705,712 

744,946 

7 ... .133 

1()..4 
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18.11.0 Sensitivity Analyses 

KUA performed several lallitivities to meuure the impact of variations in key 

assumptions on the least-cost plan. The sensitivities, wtidl are presented in Sections 18.11.1 

through 18.11.6, indude: low IOid and energy growth, high load and energy growth, low fuel 

price escalation, high fuel price escalation, and constant ditferential between oil/gas and coal 

prices over the Plannina horizon. For each sensitivity presented, the leut-cost capacity 

expanaion plan over the.,...... horizon ia identified. 
The sensitivity anllyla were performed over a 20 year planning horizon, similar to the 

base cue economic evaluation, with a projection of annual coats and cumulative present 

wonh costs. 
The expasion plan tablel indicate the r.ourcea necestery to mtintain a system raerve 

margin above IS percent in Ill yean. All capacities listed in the explnlion plan summery 
tables are the IUIIIIDIIr ntiDp of the units. It wu auumed that KUA would have a SO percent 

ownership lhare of aD uaill sapt for the 501 G combined cyde. A 37.S percent ownership 

share wu auumed for the SO 1 G combined cycle. A. demonstrated in the lelllitivities and the 

base case expansion plans, the construction of Cane bland 3 is the best resource addition for 

KUA 

1 B.11.1 Low Load and Energy Growth 
The low load aDd eneray powtb a:enario provides insiabt into the efrect of resource 

decisions made in Ul economic environment where load Uld energy growth are less than the 
expected bue cue forecast. The low load and energy growth scenario requires less 

generation resources tbiD the bue cue forecut. Table 18.11-1 indicates the need for power 

based upon the low lotd IDd --aJ forecut. Capacity ia atiU required in 2001 for the low 

load and energy forecut. Table 18.11-2 praenU the results of the economic evaluation of 

the least-cost expansion plan for the low load and energy growth lallitivity. With the lower 

load and energy projections, EGEAS selects the 1EA simple cycle in 2001 . 
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Table 18.11-1 

Projected Relilbility Levels with 
Demand-Side Manapment and Conlervation 

&fin E1tpan.Jion Plan - Low Growth 

R..wMqin• 
TCIIII ,.. cr: a-.tioo Pw. ....... o-d DSM WidMiul With 

y~ (MW) (MW) (WW) (MW) (MW) (MW) CCIIIilr Cealer 

1998 172 98 270 213 12.1 12.2 34.5 26.9 

1999 172 98 270 215 11.9 12.3 33.3 2S.9 
2000 172 108 280 224 11.9 12.5 32.4 25.4 
2001 172 68 240 235 11.9 12.6 7.9 2.4 
2002 172 68 240 244 12.0 12.8 3.9 (1 .2) 
2003 1S3 68 221 250 12.1 13.0 (6.7) (11 .2) 
2004 153 48 201 2S7 12.2 13.1 (17.5) (21.4) 

2005 153 41 201 260 12.3 13.3 (18.4) (22.3) 

2006 153 41 201 262 12.3 13.5 (19.0) 122.8) 

• 2007 153 48 201 264 12.3 13.6 (19.6) (23.4) 
2008 153 48 201 26S 12.3 13.8 (19.9J (23.~ 

2009 153 48 201 267 12.3 14.0 (20.S1 (24.1} 

2010 153 48 201 268 12.3 14.1 (20.7) (24.4) 

2011 153 48 201 269 12.2 l4.3 (21.0) (24.6) 
2012 153 48 201 261 12.1 14.5 (20.6) (24.2) 
2013 lOS 48 153 268 12.0 14.6 (39.S) (42.3) 
2014 lOS 48 153 267 11 .9 14.8 (39.2) (42.0) 

2015 lOS 41 153 267 11 .8 15.0 (39.2) (41.9) 

2016 lOS 48 153 265 11.6 15.1 .(38~?1 (41.4) 

2017 lOS 48 1S3 263 11 .5 15.3 (38.1) (40.9) 

(1) DSM iJ subtracted ftom peale demand . 
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• Table 18.11-2 
Low Lold IDd &.IY OrcM1b s-itivity 

AlmuaJ CUINIIalive 
COlli Preeeat Wonb 

Year ExpiDiiaaPIIIl ($1,000) ($1,000) 

1998 36,332 36,332 

1999 37,069 71,469 

2000 38,398 105,967 

2001 Build 1EA Simple Cycle (36MW)1 40,216 140,216 

2002 42,367 174,415 

2003 Build 1EA lxl C•tlbiaa~ Cycle (SSMW)1 45,207 209,004 

2004 46,928 243,039 

200S 48,316 276,301 

• 2006 49,900 308,816 

2007 51,606 340,689 

2001 53,344 371,911 

2009 55,053 402,461 

2010 57,019 432,459 

2011 51,199 461 ,124 

2012 Build 1EA lx1 Combiaod Cycle (SSMW)1 60,117 490,564 

2013 62,500 511,560 

2014 64,258 545,843 

2015 66,094 572,442 

2016 67,636 598,243 

2017 69,328 623,311 

( 1) Assumes SO~ OMIIIIPip lbaR . 
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18.11.2 High LoiMIIIId Energy Growth 
The high load and eneraY arowth tcenario provides inliaht into the eft'ect of resource 

decisiona made in 111 ec:ooomic environment where lo.d and energy powth are greater than 

the expected Corecut. Tbe liP lold and energy powth Kenlrio requires the addition of 
more generation rea~kina in 111 increue in cwrulative pruena worth COlli for the capacity 

expansion plan. The hiah IOid and eneray powth scenario iJ bued upon the high load and 

energy growth fonalt pruemed in Subtection 18.5.4.1. Tlble 18.11-3 inditates the need 

for power bued upon the hiP lold and energy forec:ut. 
As indicated in Tlble 1B.11-3, the need for power to mainlain a 15 percent reserve 

marsin occun in 1999. SiDoe dae.,....... altematives evaluated are not IYiilable until 2001, 

purchue poww ftom 111 exilfina aapplemeatal resale contract with Florida Power 
Corporation iJ ... unect to be mlde to lnliluin l)'ltem reler\'el. The leut-c:olt plan ~elected 

for the biab lold ...nivity iJ the in••llerion of a SO IF 1 xI combined cycle and a 1F A simple 

cycle unit in 2001. Tlble 18.11-4 pru nu the readts of the economic: evaluation for the 

leut-<:Oit capiCity apwMion plan for the hiP lo.d and energy growth lallitivity . 



• 
Table IB.ll-3 T Rllilbility LewiJ with 

JlenncL ~- eon..vation . &p. .Erpu;;; bt -High Lold Growth 

Raerw~l 
T-.1 ,.. 

c~ y., o-lliaD ~~ .... o-d DSM Witbout With 
(MW) (WW) (WW) (WW) (MW) (MW) CCIIIer c... 

1998 172 91 270 236 0 13.0 21.1 21.1 
1999 172 91 270 261 0 14.! 9.4 9.4 
2000 172 138 310 282 20 15.1 16.1 8.1 
2001 172 68 240 301 40 16.0 (15.8) (26.0 
2002 153 68 221 320 ss 16.8 27.1) (38.3 
2003 153 68 221 340 62 17.7 31.4) (42.4) 
2004 153 ... 201 361 71 18.7 41.3) (51.3 
2005 153 ... 201 382 71 19.7 (44.5) (53.6) 

2006 153 ... 201 404 71 20.7 (47.S) (SS.7) 
2007 1S3 ... 201 426 71 21.7 ~50.3) (57.7 

• 2008 153 48 201 4SO 71 22.7 ~52.9) (S9.6 

2009 1S3 48 201 47S 71 23.9 ~SS .4) (61.5 
2010 1S3 48 201 SOl 71 2S. l ~57.7) (63.2 
2011 1S3 ... 201 528 71 26.2 59.9 (64.9) 

2012 153 ... 201 sss 71 27.4 ~61.9) (66.4 
2013 lOS ... IS3 584 71 28.7 ~72.4) (75.5) 
2014 lOS 48 IS3 614 71 30.1 ~73 .8) (76.6) 
201S lOS 48 IS3 647 71 3l.S 7S.l) (77.7) 
2016 lOS 48 IS3 679 71 32.8 (76.3 (78.6) 
2017 lOS 48 153 713 71 34.3 (77.4 (79.6) 

(1) DSM is subtnaed ftom peak delnand . 
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T_..18.11-f 

HiP t.c.d-£May Growth s-itmly 

AIDaal Cumulllive 
COlli PraealWonh 

Year Expftoa Pllll ($1,000) ($1,000) 

1998 39,451 39,451 

1999 42,792 10,012 

2000 46,514 121,103 

2001 Build 501F lxl C ..... d Cycle (111MW)1 52,214 166,261 
Build 1F A Simple c,de (74MW)" 

2002 56,951 212,246 

2003 61,S99 2S9,377 

2004 Build SOIG lxl C•••*11ll c,de (lllMW)' 67,524 301,349 

2005 70,719 357,012 

• 2006 15,095 405,944 

2007 Build SOIG lxl C• .._II c,de (IIIMW)' 12,936 457,161 

2001 18,021 508,702 

2009 93,239 S60,442 

2010 99,773 612,920 

2011 106,617 666,015 

2012 Build SOIG lxl CombiDed Cycle (IIIMW)' 114,2S4 720,068 

2013 121,635 774,SS3 

2014 Build SOIG lx1 Conoined Cycle (111MW)' 134, 191 831,528 

2015 142,647 888,935 

2016 151,952 946,900 

2017 162,578 1,005,615 

(I) Auual SO perUIIl ~lbip are wilb FMP A. 
(2) Aslumel so percall OMICI'sbip ~-

I (3) Assu""'' 37.5 KUA · lbare . 
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18.11.3 Low Fuel Price Eecalatlon 
The low fiael price ICelllrio ippliel the low fUel price forecut. to the pneralion plannina 

assumptions. The low fbel price forec:ut ia provided in Section IA3.2. With the low fiael 
price forecast. the resource pllll indicates inaeued amounts of energy &om generation 
resources and dec:reued reti•nce on purchued power u low c:ost power sources. 
Table 18.11-5 pr-. tbe reUtl of the economic evaluation for the leut-cost Clpldty 

CKpalllion plan for the low 1111 price acalation Mlllitivity . 
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TablclB.ll-5 

Low Fuel Price E~e~lllian Sealitivity 

Aaaual Cumulalive 
COlli Prcleat Wordl 

Year BXJWwmPIID ($1,000) ($1,000) 

1998 37,372 37,372 

1999 31,916 74,325 

2000 41,159 111,304 

2001 Build 501P lxl Ccailld Cycle (111MW)1 43,293 147,173 

2002 45,713 115,129 

2003 47,817 221,715 

2004 Build LM6000 Silllple Cycle (l?MW)l 51,073 251,756 

2005 Build 501G lxl C4lllhiDed Cycle (111MW)' 55,625 296,994 

• 2006 57,512 334,515 

2007 59,664 371,365 

2v01 62,022 407,674 

2009 64,251 443,331 

2010 67,049 478,598 

2011 70,002 .513,498 

2012 Build 50 lG lxl C nhiDDd Cycle ( lliMW)' 74,143 548,536 

2013 76,124 512,948 

2014 79,923 616,812 

2015 12,993 650,212 

2016 86,240 683,179 

2017 19,970 71.5,711 

(I) MP"'W 50 pcRCIIt CMDCilbip lbare widl FMPA. 
(2) MP"'W 50 pcRCIIt KUA owaenbip sblrc. 

I (3) Assumes 37.5 KUA _._. sblrc . 
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1B.11 . .t High Fuel Price Escaldon 
The hiah fUel price anuio lppliel the biah fbel price fOteCUt to the acmntion PllnniDa 

UIUIIIptions. The hiah fbel price forecut is provided ill Section 1A3.2. T!ble 18.11-6 

preiCIItl the results of the economic evaluation for the leut-c:ost capacity expansion plan for 
the high fuel price ete'letion tenlitivity . 
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Tlblcll.ll-6 

lfiP FUll Prioe Eallboa Seaaitivity 

ADaual Clllllllllrive 
COIU PraealWonb 

Year Ex.,_..PIIIl ($1,000) ($1,000) 

1998 38,141 31,148 

1999 40,239 76,219 

2000 42,191 114, 19S 

2001 Build 501F 1xl ComNwrJ C)'de (111MW)1 46,600 IS3,111 

2002 S0,006 194,247 

2003 53,191 234,945 

2004 Build LN6000 Simple Cycle (17MW)l S1,1S6 276,132 

200S Build SOlO lxl CcnlWw rJ Cycle (Ill~ 63,613 320,S62 

• 2006 66,975 364,203 

2007 70,711 407,110 

2008 74,193 4SI,72S 

2009 79,229 49S,690 

2010 14,334 540,00 

2011 19,916 Sl4,176 

2012 Build SO 10 lxl Combi111ed C)'de (li1MW)' 96,915 630,675 

2013 102,124 676,733 

2014 109,S11 723,2SI 

201S 116,615 770,211 

2016 124,315 817,640 

2017 133,129 86S,776 

(I) Assumes KUA ~bare m SO perclllll ~ wi1b FMPA. 
(2) Assumes SO perca KUA OMaibip lbare. 

! (3) Assumes 37.5 .__, KUA . lbare. 
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18.11.5 Constant DltfeNntlal of OIIIGas Price Versu. Coal Price 
This scenario ... ._the di&readll price betw- oiL'pa and COil remains c:onunt 

over the planning horizon bued on cumnt fUel prices. This fUel price ...ruvity is outlined 
in Section IA3.2 with the fUel prices utechhowa in Table 18.11-7. The evaluation raulu 

indicate the foUowiJia plan in Table 18.11-8 . 
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Table 18.11-7 

Delivered Fuel Price Forecast-
Constant Dif&nndal Between Coal venus Natural Gu/Oil 

(SIMBtu) 

Natural Natural 
Gu· Gu2 

Year Coli No. 60il No. 2 Oil Nuclelr Existing Units New Units 

1998 1.10 2.61 4.47 O.SS 2.39 3.20 

1999 1.71 2.69 4.48 O.S6 2.40 3.21 

2000 1.74 2.72 4.S1 0.59 2.43 3.24 

2001 1.17 2.75 4.54 0.62 2.46 3.27 

2002 1.81 2.79 4.S8 0.66 2.SO 3.31 

2003 1.86 2.84 4.63 0.71 2.5S 3.36 

2004 1.90 2.88 4.67 0.7S 2.S9 3.40 

• 2005 1.93 2.91 4.70 0.78 2.62 3.43 

2006 1.97 2.95 4.74 0.82 2.66 3.47 

2007 2.02 3.00 4.79 0.87 2.71 3.52 

2008 2.06 3.04 4.83 0.91 2.75 3.56 

2009 2.10 3.08 4.87 0.95 2.79 3.60 

2010 2.15 3.13 4.92 1.00 2.84 3.6S 

2011 2.20 3.18 4.97 1.05 2.89 3.70 

2012 2.23 3.21 5.00 1.08 2.92 3.73 

2013 2.29 3.27 5.06 1.14 2.98 3.79 

2014 2.34 3.32 5.11 1.19 3.03 3.84 

2015 2.40 3.38 !.l"J 1.25 3.09 3.90 

2016 2.46 3.44 5.23 1.31 3.15 3.96 

2017 2.51 3.49 5.28 1.36 3.20 4.01 

(I) Delivered natural au price._ demand reaervation. 
I (2) Includes dernaDd raervation COitl . 
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• Tlble IB.ll-1 
COUIIUt DiffaMW afOiiiOII V- eo.l Seasdivity 

Aaaual Cuaalaliw; 
Colli Preleat WOI1b 

Year Ex.-liaaPiaD ($1,000) ($1,000) 

1998 37,749 37,749 

1999 39,175 15,545 

2000 41,941 113,233 

2001 Build SOIG 1x1 Combiaed Cycle (111MW)1 44,693 151,294 

2002 47,272 189,453 

2003 50,022 227,727 

2004 Build LM6000 Simple C)'de (l?MW)2 53,671 266,657 

2005 Build S01G 1xl Cmrtillad C)'de (IIIMW)1 56,120 305,7:7 

2006 59,048 344,192 

• 2007 61,545 312,204 

2008 64,095 419,727 

2009 66,756 456,771 

2010 69,620 493,390 

2011 72,767 529,669 

2012 Build 501G 1x1 Combiaed Cycle (111MW)1 75,210 565,211 

2013 78,327 600,296 

2014 81,437 634,173 

2015 85,006 669,083 

2016 88,499 702,842 

2017 92,154 736,163 

(1) Assumes 37.5 pcn:cat KUA owaeaabip share. 
(2) Assumes SO~ KUA -L ' share. 
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........ lc Conlllllradcll• 

18.12.0 8blt8glc Conalderatlona 

In IIIII ct .. I poww IUpply lllemative, I utility nut consider certain stnteaic &cton 
that re8ect .. utility' a lcJaa-termlbility to provide economicllllld reliable electric c:apiCity 

and 11111JY to ita ~. There are I taamber of ltl'ltelic COUMIIItiona that favor the 
iNtaiJation ofc.ne Wad 3 cmr ott. alternatives. The ltl'llelk; conlidentiona include low 
iNI1'1atioD COlt Gill SlkW buia,low ~ COitl, domeaticaDy produced fUel, an exillinc 
lite cWiped to ICCCJimi~ the project capldty. electric induJtry dereplaaion, 
enviroamenlai111N1111Dd etlciency. 

Cane WaDd 3 il 0111 of tbe lowest COil altemltivea on 1 SlkW buis in compariton to 
other raource ldditioal C.. WaDd 3 benefits ttom the lower cost of an exiltina site, 

ecwiOIIIic ~ willie capital COlli for c:ombined cycle F-dua technolo&Y are at the 
lowat price ia biltoly IDd the IVIiJibilily of low COlt fbnda for financiDa. Theil ficton 
coaaribute to C.. llllad 3 ...., aloww illtaDed COlt cmr ott. altemltivea. 

C.. WaDd 3'1 P-cllll ...,.+alo&Y ._the lowest a-t rate ofury of the aaaerltina uaitJ 

~ opll'lled ia the Uaited State~. The propoaed G-dul tedJnolo&y only hu 1 

IMIJinally better I.e rate.._ the P-clul technoloaY and it not yet in commerc:i&l operation 

in the Uaited Sllta Tile elkilacy of the P-dau techdo&Y....,. that Cane bland 3 wui 
produce COIIII..aiWII)' priced ,.....aon for many yan. J( dereplation in the retail market 

occun iD Florida, Cane bland 3'1 low t..t rate would ensure that the unit will remain 1 

competitive l'eiOUR'le. 

The eility to utilize the exitftna C..llllnd lite oft'en many stratesic advantaps. Only 

two additional penoanel will be required for the operation and maintenance of Cane bland 

3, which will...alt iD tipificantly lower fixed o.tM costs. Cane bland 3 will also have the 

advantap of 1 lidDed IDd trained ltlff for operation and maintenance. 

The 111e of the ailtina lite minimizes environmental impacts and reduces the time and 
effort required for licenlina. The low level of emiuions with Cane IJitnd Unit 3 provides 

assurance &om risk fiom fUture environmental replations while reducing emiuions within 

the state. 

Cane bland Unit 3 will utilize domeatic natural au. which minimizes riJkJ from 

interruption or supply often usociated with imported fuels . 
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c.n ......... .,. 

n.e initial~ m delayiaa the propolld ....... plant iJ the risk or rilina 
construction COlli clue to price e:e'etion, the need to IUpply 1ft alternative resource or 
purchase to maintain the -level oftyltml nlilbility, wbidl would have been provided by 

Cane bland 3,111d the~· fbr Cipitll COltS to rile lbove tbe rate ofinlation. 
With the equipnwwt calli fbr F-dua combii.S cydes ll their lowest point in tUtory lftd 

industry experts N»•hc tblt Clpital COltS for new ,....aiDa facilities may be8in to 

increue apia. tbere could be liP"*- implcu to ICUA'a ay11em production coltS and 
readtina reveille requireaaa wltJaout inetelletjon of C.. blind 3 in 2001 . 

Jnstallation ofCine IJIInd 3 wiD pnMdeiCUACOIIIUIIIIrl tbe lowest poaible eneray cost 

with the 1eut pouible eaYirCBJwUI implcll. 11is it becau• CIDe llllnd 3 wiD diipllce 

enqy ...... by .... 001&, ..... ---prodlaw ai ... units with delner, more 
efticieat DIIW'I1 ....-&'eel ~- If C.. lUnd 3 is delayed, KUA will be required to 

obtlin additional purcbued powa' to meet system demand. 11U may result in ldvene rate 

impact~ to OOM"'W'' clue to~ IIIIUil tyltem reYIIUe requiremeatl for capiCiry and 

energy purdlaa IIJIIJifit iDc:naed openliaa of leu efticient units. 
Peninpder Florida's need fDr power is powina at one of the fatelt rates in the nation, 

resuJtins in a Rady decreue in aVIillble ..-atiaa RIICIIWI. To majntein a relilble l)'ltem. 

KUA and FMPP wiD require IKiditioMI reiOW'Cel to meet ct.nand. With a lhortlp of 
available purc:bue power on the market, KUA DUll build new ClpiCity. The conJequenca 
of dclayina the project could have potallidy 11rJe impact~ on syltem reliability. 

18.13.1 Economic Benefits 
If the constructioD of Cane llland 3 iJ delayed or canceled. teYera1 consequences may 

occur includina: rilk of pouible IICIIatinn of capital COlli lbove inflation, the need to 

purchue power on the market or under tme1J1DCY conditions. the higher tbel costs 
associated with runnina older units. lftd the environmental impKtl of the emiuions &om the 

older units. 

Ignoring the very realistic pouibility of increuiaa COlli fbr equipment and the eft'ecu of 
higher emiuions on the erMroament, KUA hu conducted an economic evaluation to 
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....._dleimpKt on ty1tem am"etive pru.-worth revenue requinmeatl if the project 

is CW.,.S by oae ,..r. KUA would, in lieu afbuildina Cane bland 3 in 2001, purc:hue 12S 
MW af <:11-*Y llldiiiOCilted t1W1JY &om an exi1tiDa Unit Power Pun:hue Coatnct with 
OUC. Tbe ClpMity IDd enqy cbups aiiOCiated with the Unit Purchue c:ontnct are 

SS.OOJkW-mo IDd S30.00JMwh ~. In addition to tbe ClpKity lnd encqy charsea. 
a trannillioD c:Mqe ofSI.SOikW-mo il u....t. 

Table 18.13-1 pre1111t1 the reaalta of the economic uaalysia. ~ indicated. KUA will 

experimce • incnue in tocal....U ameletive pnunt worth l)'ltem produc:tion c:osu of 
approxin~ $6,106.000 if C.. bland 3 il not CODIUUCted. ~in any induluy. COlt 

~have detliaw•al eft'ects on both rate ltiUCtUre and ovcnU tempetitiveneu. Bued 
on KUA"s ...,.. of .-vice area lold powtb. lfJiioaal eipKity raoun:a, and capacity 

addition alterMtiwl. C..lllud 3 wiD provide tbe ._.-cost, most CIIYironmerully sound, 

and prcMil ClpMity IMidilioa alteniiiM - in • dyDIIIic iDdultry where competition. 
dereplation. IDd tbe ftnancial ..._, of a utility are dolely lillked . 
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• Table 18.13·1 
KUA Omw"'ive PNICIIl Wordl (CPW) SyUil Production C01t1 

Wilb IDd Without C..C biiDd 3 

A...aCGit A-.~ COlt AIDIIl CPW COlt 
WidlC..w.d3 Witbout C.. lllaDd 3 Dift'ereuce 

Yw (SOOO) ($000) ($000) 

1991 37,749 37,749 0 

1999 39,592 39,592 0 

2000 41,663 41,663 0 

2001 44,176 56,051 9,522 

2002 47,119 47,717 9,496 

2003 52,124 50.455 1,219 

2004 54.139 54.217 7,819 

2005 57,374 59,491 9,279 

• 2006 60.237 62,071 10,474 

2007 63,501 64,924 11,353 

2008 69,294 61,130 10,671 

2009 72,634 71,217 9,924 

2010 76,623 75,155 9,152 

2011 IO,ISS 79,141 8,297 

2012 84,999 84,590 8,104 

2013 19,097 11,631 7,198 

2014 93,711 93,250 7,670 

2015 91,S7S 91,935 7,412 

2016 103,653 102,903 7,126 

2017 109,317 101,431 

• 019140-070198-1 13-3 



• 

• 

• 



• 

• 

• 

11.1•.0 Financial Anllyala 

A portion of the fbadia8 for KUA'a thare of Cane Island Unit 3 ia planned fiom 
approximately S17 miUiola NIDiiniaa proceeda fiom exiJtina reverue bonda for Cane lallnd 

Units 1 and 2. The aa•llinder offbndina for Unit 3 is planned fiom a new bond iuue in the 

year2000. 

KUA is in alti'ODI politioa to finance ita OWialbip lhlrw of Cane laland Unit 3. KUA' 1 

outnncfina reYIIUe boDda .. fbDy inlured and tlua carry a AAA risk ratifta. 
KUA'a debt ..vice c:ovenp ratio for the filca1 year ended Seplember 30, 1997 wu 

2.83, and hu awnpl2.97 owr the put three fliCII )'111'1. While interest covenp ratios 

wiD be IOIIIIwhlt lowlr Ia upcoaina ,_. due to hip interelt expenses, the covenp 
ratios are projected to lipilcandy exceed KUA'a minimum taraet of l.SO. KUA'a aelf. 
impoted mininum tarpt c:ovenp ia in tum hiaher than that defined in the c:umnt revem~e 

bond reiOIIationa, wbich prtiCribe that aanaal net reYeN~a not be leu than 1.2S times the 

bond..W. ......... 
A. of September 30, 1997, KUA'a reinvested eaminp totaled $129.2 million. The 

reinvelted eamiap are equll to lbout JS percent of ovenU lona-term capitalization and 
liabilitiea. Thia is a flnenrillly 1tr0n1 repreaentation of reinvested eaminp in relation to 

ontltaildina debt . 
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18.15.0 Analyala of 1110 Clean Air Act Amendments 

11.11.1 Compliance ltaatiiiJ 
Cane bland Unit 3 will emit .....U IIDOUfttl of IUINr dioxide while runnina on either 

natural gu or fUel oil. AJ an dec:aed unit. Unit l IIUit have aUowancea awilablc for 
emissions of IUUUr dioxide to comply with ita Title IV Add Rain permit. KUA it propolina 
to limit IUUUr dioxideeniaioal to 40 toni per year for Unit 3. The 40 ton per year mainum 
emissions level minimizes pa mittina requRn.u for Unit 3. Forty tons per year of IUiftu 

dioxide emiuions for Unit 3 is equivalent to approximately 720 boun of flail load operation 

on distillate oil (O.OS percent IUifbr) and 8040 houn offWIIoad operation on fiaelpa. The 

CWTCnt operatina plan for the Cane llllad Power Park, includina Unit 3, includes operation 

on tUel oil only durin& IIIWIJIDCi ....... To date Cane bland Units I and 2 haw net hid 
to operate on fUel oil. 

KUA hu identified two pollible IUiftlr dioxide emillionl compliance ~trateaiet. The flnt 
and preferred c:ompliance ltlateiY involve. re-allocation of exceu al1owancel currently 

mainlaiDed by the OUC S1aaa Eaqy Celarto CCMr the Cane Island Unit 3 IUifbr dioxide 
emiuiona. JCUA ow.. appnadiellllly 6.6 ,_. oiStanton Unit I and approximately 7. 7 
percent of Stanton Unit 2. 'l'llerefore, KUA hu entitJemenu to a proportionate amount of 
the exceu allowances of the Stanton EneraY Center. Stanton Unit 1 currently receives 
II, 199 allowanc:a per year while Stanton Unit 2 receives 0 allowances per year. Current 

operation of Stanton Unit I and Unit 2 ....at. in a combined IUlfUr dioxide emiuiona rate of 
approximately 10,200 toni per year, lemna approximately 1000 exc:eu allowancea. 
Therefore, in acc:ordance with the ICUA ownership entitJementa. over 60 allowances per year 

are currently available for reallocation from Stanton to Cane bland by KUA. The leCOnd 

pouible compliance scrateaY involves purchuina allowances. Purchuina allowances will be 

the complianc:e strate&Y urili71ld i( for any r-. rHIIocation proves to supply inlufticient 
quantities of .Uowancea . 
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Appendix 18.11.1 

Reaub of Stldlatlclll Teets 
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• Appendix 18.18.1 

LS II Depeodeat Vlriable is GSNICWHI' 
Sample (adjusted): 1985:03 1996:09 
Inc1udod ~: 139 ... ~ eadpointl 
rJ IChievld der II ilentiona 
Variable Coelkient Std. Error t-Stltiltic Prob. 

PRICESGN( -1) -41914.30 9437.271 -4.441358 0.0000 

GOODSER.V 262002.6 25331 .59 10.34292 0.0000 

BMC_TIME 46.32923 7.723628 5.998376 0.0000 

AR(1) 0.784862 0.053777 14.59470 0.0000 

MA(ll) 0.364201 0.070633 5.156272 0.0000 

MA(12) 0.515291 0.067686 7.612998 0.0000 

ll-IQUIRCI o.m187 Mean dependent var 6092871 . 

Adjulteclll-lqUII'ed 0.976330 S.D. dependent var 3403380 . 

• S.E. of repeuion 523614.9 Abike info criterion 26.37923 

Swn lqUU'ed raid 3.65£+13 Schwarz criterion 26.50590 

Log likelihood -2024.589 F-ltatiltic 1139.420 

Durbin-Watton at 2.021290 Pnlb (F..aatiltic) 0.000000 

Inverted All RooU .78 

Inverted MA RooU .9S-.26i .9S+.26i .68+.71i .68-.7li 
.21+.9Si .21-.95i -.30+.90i -.30-.90i 
-.68-.6li -.68+.6li -.86-.20i -.86+.20i 

• 011140-070111-A 18.11.1·2 



Appendix 18.11.1 

• 
LS /1 Dependlllt Variable is GSNCUSTI 
Sample: 1991:011996:09 
Jnchaded oblervationl: 69 
~r .. ICDeYed .a. 12 itenlionl 

Variable Codcient Std. Error t-Statiatic Prob. 

c -2993.870 1024.119 -2.923363 0.0048 

POPA 73.65239 7.783706 9.462381 0.0000 

AR(1) 0.763106 0.065460 11 .6612.4 0.0000 

MA(2) 0.746141 0.076843 9.710012 0.0000 

R-squared 0.991991 M.ft dependent VII 6478.203 

Adjusted R-IQUIAid 0.991622 S.D. dependeat wr 791.6428 
' 

S.E.ofrflll'lllion 72.46201 Abike info criterion 8.622350 

Sum squared resid 341291.9 Schwarz aiterion 8.751863 

Log likelihood -391.3778 F-•atiltic 2683.690 

• Durbin-WitiOD 1t1t 2.005084 Prob (F-~Itic) 0.000000 

lnver1ed Allllootl .76 

• Olt1~701H-A 18.11.14 



AlP anclbr 1a.11.1 

• 
LS II~ Vlrilble il RSUPC 
Sample (adjusted): 1916:02 1996:09 
Included oblervatiou: 121 aftlrldjullina endpoints 
Converaence IChieYed .a. 5 itenDoaa 

Variable Codcilnt Sad. Error t·Statiaic Prob. 

c 413.2600 252.7277 1.635199 0.1048 

HEAT2 1.039933 0.139833 7.436980 0.0000 

MINTEMP 2.487544 1.143512 2.175355 0.0317 

INCPERHH 17.38039 7.772856 2.236036 0.0273 

PRICERES(-12) ... ms32 0.797516 -6.235022 0.0000 

MAlt -14.22651 20.33522 ... 141906 0.0001 

APil -65.27621 20.45847 -3.190670 0.0018 

JUN 191.1631 25.67054 7.446790 0.0000 

JUL 362.3501 29.90311 12.11747 0.0000 

• AUO 401.2109 30.2303 ' 13.50561 00000 

SBP 4S1.S900 21.4ll60 l5.39477 0 0000 

OCT 213.0730 22.37330 12.65227 0.0000 

DEC -83.1U16 20.94499 -4.005166 0.0001 

AR(l) 0.205994 0.091024 2.263076 0.0255 

ll-tqUIAid 0.917427 Meu dependent var 964.3945 

Adjusted ll-IQUU'ed 0.908011 S.D. dependent var 202.2864 

S.E. of resreuion 61.35286 Akaike info criterion 8.336202 

Sum squared relid 429115.7 Scbwuz criterion 8.648142 

Log likelihood -701.1410 F-ltatiltic 97.43068 

Dwbin-Wataon 1W 1.967069 Prob (F-statiltic) 0.000000 

IDvated Allllootl .21 

• , .. , .. ,~ 



• 
LS II Dep.teat Vlrilble is RSCUS1T 
Sample (ldjulled): 1985:03 1996:09 
Included obtervationa: 139 dcr ldjUJtina endpoiats 
In ldieved .a. 4 itenlioal 

Vlrilble Coemcieat Std. Error t-Statiltic Prob. 

c 7674.448 624.9708 12.27969 0.0000 

TS 537.4033 1S.7750S 34.06666 0.0000 

AR(l) 0.431372 0.078309 5.508612 0.0000 

AR(2) 0.413104 0.078312 5.284067 0.0000 

R-squared 0.997394 Mea dependent var 27282.23 

Adjusted R-aquarecl 0.997336 S.D. dependent var 5384.780 

S.E. ofreanuion 277.9465 Abike info criterion 11 .28321 

SumiQUINdsd 10429325 Schwlrz c:ritlrion 11.36766 

Loa likelihood -977.4157 F-ltatistic 17220.19 

• Durbin-WI&Ion - 2.071771 Prob (f-Utiltie) 0.000000 

lnvened AR Roou .19 -.46 

• Olt1-..70111-A 18.11.1 .. 



• 
LS II Depeadeat Vlrilble is OLSJCWH 
Sample: 1991:01 1996:09 
Included~: 69 
r~- ·--ldlieved after s iteration~ 
V.n.ble Coelicient Std. Error t-Statiatic Prob. 

c -429999.1 173212.2 ·2.482500 0.0156 

POPA 6849.977 1287.725 5.319443 0.0000 

AR(1) 0.568124 0.116598 4.872S09 0.0000 

Al(2) 0.315443 0.117173 2.692111 0.0090 

R-tqUiftld . 0.970393 Mean dependent var 4S6412.2 

Adjusted R-aquued 0.969026 S.D. dependent var S9816.40 

S.E. ofreprni011 10527.33 Abik.e iaCo Criterion 18.S7968 

SumiCpllnCINiid 7.20£+09 Schwarz criterion 18.70920 

Log likelihood -734.9058 F-ltatiltic 710.1322 

• DwiM-WitiOn ltll 2.012227 Prob (F-111liltic) 0.000000 

Inverted All Roou .91 · .35 

• 0111~0111-A 18.11.1 .. 



Appendix 18.11.1 

• 
LS II Dependem Varilble is GSDKWHT 
Sample: 1991:011996:09 
lnduded ~: 69 

Variable CoeBicient Std. Error t-Statiltic Prob. 

c 11631387 1160050. 10.02662 0.0000 

BMC_TIME 73.17016 12.78002 5.725356 0.0000 

GOODSER.V 231556.3 28289.66 8.185192 0.0000 

FEB -904931.3 412473.9 -2.193912 0.0322 

MAR. -1376438. 400371.5 -3.437902 0.0011 

RJN 981953.4 513600.6 1.911901 0.0607 

1UL 1989366. 574625.3 3.462023 0.0010 

AUG 1111365. 608309.7 3.104212 0.0029 

SEP 3911532. 559712.3 7.000975 0.0000 

OCT 1359601. 497343.6 2.733725 0.0083 

• R-squued 0.933308 Mean dependent var 23939290 

Adjusted R-tqUUed 0.923135 S.D. dependent var 3076540. 

S.E.ofrepellioa 152959.3 Alc.aike info aiterion 27.44622 

Sum squared raid 4.29£+13 Schwarz criterion 21.nooo 

Log likelihood -1034.101 F-1tati1ti<: 91.74024 

Durbin-Watton stat 1.836650 Prob (F-Itatiltic) 0.000000 

• Olt140-e70111-A 18.11.1-7 
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Energy and Demand Fcncaat Varlabl• 
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19 Appendix ta. tu 

• Appendix 18.18.2 

m.oric:aliDd Projected Ella&Y llld Demud Forec:llt Vlrilblel 
Year/Moath APil AUG BWC_TIME BM_CDD BM_HDD coo CPI 

1985:01 0.00 0.00 80.19 10.19 130.01 41.00 105.50 
1915:02 0.00 0.00 129.22 64.61 196.25 102.50 106.00 
1915:03 0.00 0.00 422.66 140.19 51.73 166.00 106.40 
1985:04 1.00 0.00 666.13 166.71 17.06 227.00 106.90 
1985:05 0.00 0.00 1,590.74 311.15 1.25 385.00 107.30 
1985:06 0.00 0.00 2,807.31 467.19 0.00 501.00 107.60 
1985:07 0.00 0.00 3,339.12 477.02 0.00 473.00 107.10 
1985:01 0.00 1.00 3,955.23 494.40 0.00 501.00 101.00 
1985:09 0.00 0.00 4,111.46 456.13 0.00 396.50 101.30 
1m:10 0.00 0.00 3,901.17 390.19 0.00 395.00 101.70 
1985:11 0.00 0.00 3,159.53 217.23 11.68 220.00 109.00 
1985:12 0.00 0.00 1,973.37 164.45 75.33 52.00 109.30 
1986:01 0.00 0.00 110.73 16.11 121.68 11.50 109.60 
1986:02 0.00 0 .00 454.66 32.41 164.06 55.00 109.30 
1916:03 0.00 0.00 991.13 66.59 154.91 79.00 101.10 
1986:04 1.00 0.00 1,519.91 94.99 52.32 115.00 101.60 • 1986:05 0.00 0.00 3,429.91 201.76 9.02 294.50 108.90 
1986:06 0.00 0.00 6,964.56 316.92 0.00 452.50 109.50 
1986:07 0.00 0.00 9,057.17 476.69 0.00 501.00 109.50 
1986:01 0.00 1.00 10,019.03 500.95 0.00 505.00 109.70 
1986:09 0.00 0.00 10,072.41 479.64 0.00 441.50 110.10 
1986:10 0.00 0.00 9,062.01 411.91 0.00 321.50 110.30 
1986:11 0.00 0.00 6,211.31 270.06 0.15 275.00 110.40 
1986:11 0.00 0.00 4,391.95 113.04 21.56 80.00 110.50 
1917:01 0.00 0.00 924.60 36.91 176.32 23.00 111.20 
1987:02 0.00 0.00 464.63 17.17 199.95 25.00 111.60 
1987:03 0.00 0.00 965.41 35.76 92.52 51.50 112.10 
1987:04 1.00 0.00 2,126.99 75.96 93.73 101.00 112.70 
1987:05 0.00 0.00 6,611.19 211.21 7.27 317.50 113.10 
1987:06 0.00 0.00 12,112.60 404.09 0.00 415.50 113.50 
1987:07 0.00 0.00 16,260.31 524.53 0.00 536.50 113.10 
1987:01 0.00 1.00 17,377.55 543.05 0.00 545.00 114.40 
1987:09 0.00 0.00 16,775.11 501.34 0.00 463.50 115.00 
1917:10 0.00 0.00 10,214.34 302.41 1.81 154.00 115.30 
1987:11 0.00 0.00 4,166.14 139.05 26.19 125.00 115.40 
1987:12 0.00 0.00 2,634.11 73.19 101.79 60.00 115.40 
1981:01 0.00 0.00 1,597.56 43.11 178.27 11.50 115.70 

• 011140-070111-A 18.11.2-2 



D Appendix 18.11.2 

• Hillaricalllld Projec.tld Eaqy IDd Demtnd Forecall Varilbla 
Y•!Maalh APR AUO a.c_11W! BM_CDD 8W_HDD coo CPI 

1911:02 0.00 0,00 l,OM.I2 27.23 263.01 )().50 116.00 
1988:03 0.00 0 .00 1,094.90 21.07 169.02 66.00 116.50 
1988:04 1.00 0 .00 5,205.01 130.13 54.79 116.00 117.10 
1988:05 0.00 0.00 9,420.17 229.76 1.05 214.50 117.50 
1988:06 0.00 0 .00 14,990.07 356.91 0.00 416.50 111.00 
1988:07 0.00 0 .00 19,359.57 450.22 0.00 471.00 111.50 
1988:01 0.00 1.00 22,611.74 513.90 0.00 525.50 119.00 
1911:09 0.00 0 .00 22,112.59 492.72 0.00 465.00 119.10 
1911:10 0.00 0 .00 16,619.91 362.12 0.00 254.00 120.20 
1988:11 0.00 0.00 9,314.26 191.11 2.42 177.00 120.30 
1988:12 0.00 0.00 5,306.40 110.55 92.51 57.50 120.50 

1919:01 0.00 0 .00 3,651.29 74.52 79.95 65.00 121.10 
1919:02 0.00 0.00 4,2$5.44 15.11 75.57 13.00 121.60 
1919:03 0.00 0 .00 4,934.04 96.75 163.34 151.00 122.30 
1919:04 1.00 0 .00 7,431.44 142.91 43.36 161.50 123.10 
1989:05 0.00 0 .00 14,419.19 273.39 1.21 377.00 123.10 
1989:06 0.00 0 .00 2A.276.91 449.57 0.00 466.50 12A.10 
1919:07 0.00 0 .00 :17,009.11 491.09 0.00 5Z7.50 114.40 

• 1919:01 0.00 1.00 30,751.%3 549.13 0.00 561.50 114.60 
1989:09 0.00 0.00 30,001.19 526.35 0.00 467.50 125.00 
1989:10 0.00 0.00 22,261.60 313.94 10.13 265.50 125.60 
1989:11 0.00 0 .00 9,760.09 165.43 34.25 106.00 125.90 
1989:12 0.00 0.00 2,612.55 44.54 203.11 7.50 126.10 
1990:01 0.00 0 .00 1,110.32 29.61 255.94 61.50 127.60 
1990:02 0.00 0.00 6,411.32 104.65 61.43 117.50 121.20 
1990:03 0.00 0.00 5,771.40 91.72 43.73 101.00 121.10 
1990:04 1.00 0 .00 1,145.65 127.21 13.14 153.00 129.10 
199()·05 0.00 0 .00 19,492.56 299.19 1.20 41150 129 JO 
1990:06 0.00 0 .00 29,205.96 442.51 0.00 450.00 129.90 
1990:07 0.00 0 .00 30,063.66 441.71 0.00 457.50 130.60 
1990:08 0.00 1.00 32,360.32 475.19 0.00 417.50 131.60 
1990:09 0.00 0 .00 33,013.31 479.47 0.00 447.00 132.50 
1990:10 0.00 0 .00 21,023.67 400.34 1.55 311.00 133.40 
1990:11 0.00 0 .00 12,511.04 176.21 19.70 111.00 133.10 
1990:12 0.00 0.00 5,690.17 79.03 77.5-4 101.00 134.10 
1991:01 0.00 0.00 9,102.02 134.27 62.13 91.00 134.90 
1991:02 0.00 0 .00 4,221.17 57.15 116.51 44.00 135.10 
1991:03 0.00 0 .00 4,95-4.71 66.06 116.60 107.00 135.00 
1991:04 1.00 0.00 13,936.07 113.37 37.67 274.50 135.40 

• 0111~70111-A 18.11.24 



~ 
• HiiiOricalllld Projoc:ted EDcqy aDd Dcmeed Fcnca~~ Varilbla 

Yarl).bdh APR AUG BWC_TIWE BM_COD BWJIDD COD CPI 
1991:05 0.00 0 .00 27,"5.41 359.29 1.30 409.50 13~.10 

1991:06 0.00 0 .00 32,163.33 421.32 0.00 461.50 136.00 
1991:07 0.00 0.00 39,119.73 ~.93 0.00 506.50 136.30 
1991 :08 0.00 1.00 42.272.26 521.40 0 .00 525.00 136.60 
1991:09 0.00 0.00 39,222.64 414.23 0.00 443.00 137.00 
1991:10 0.00 0.00 21,662.62 349.~ 0.00 263.00 137.30 
1991:11 0.00 0.00 11,635.71 140.19 60.67 61.50 IJ7.10 
1991 :12 0.00 0 .00 7,591.52 90.31 104.69 65.50 131.10 
1992:01 0.00 0.00 1,672.51 19.61 191.63 1.00 131.50 
1992:02 0.00 0 .00 2,193.79 2~.~1 205.~7 63.50 131.10 
1992:03 0.00 0.00 7,411.05 15.26 76.74 67.50 139.30 
1992:04 1.00 0.00 7.370.57 13.76 69.13 133.00 139.70 
1992:0~ 0.00 0.00 16,712.39 1a.57 J0.57 257.00 139.90 
1992:06 0.00 0.00 JJ,l21.55 361.02 1.02 429.50 140.20 
1992:07 0.00 0.00 45,645.21 501 .60 0.00 567.00 140.60 
1992:01 0.00 1.00 41,344.52 525.41 0.00 471.00 140.90 
1992:09 0.00 0 .00 41,767.95 459.17 0.00 440.00 141.10 
1992:10 0.00 0.00 29,035.44 301.19 0.42 200.00 141.70 

• 1992:11 0.00 0.00 17,405.17 113.21 21.51 156.00 142.00 

1992:12 0.00 0.00 7.215.23 7~. 16 149.6~ 24.00 142.20 
1993:01 0.00 0.00 6,121.29 70.32 11.61 76.00 142.90 
1993:02 0.00 0 .00 2,172.43 22.17 167.09 2.50 143.40 
1993:03 0.00 0 .00 1,310.51 13.95 116.16 51.00 143.60 
1993:04 1.00 0 .00 7,197.26 71.97 52.01 76.50 144.20 
1993:05 0.00 0.00 41,373.67 409.64 11.~ 677.50 144.40 
1993:06 0.00 0 .00 S4,69S.Ot 536.13 0.00 434.00 144.40 
1993:07 0.00 0 .00 41,461.44 470.50 0.00 541.00 144.50 
1993:01 0.00 1.00 56,316.00 541 .50 0.00 ~.00 144 90 

1993:09 0.00 0 .00 49,549.56 471.90 0.00 439.00 144.90 
1993:10 0.00 0 .00 36.213.06 342.29 0.4~ 257.00 14~.50 

1993:11 0.00 0 .00 11.001.1~ 161.31 62.30 95.50 14~.10 

1993:12 0.00 0 .00 5,340.72 49.45 162.56 6 .50 146.10 
1994:01 0.00 0 .00 441.27 4.05 317.21 13.50 146.30 
1994:02 0.00 0 .00 4,371.51 39.11 174.41 62.00 146.70 
1994:03 0.00 0 .00 1,244.56 74.21 74.26 121.50 147.20 
1994:04 1.00 0.00 19.211.09 171.~ 36.14 209.50 1~7.40 

1994:05 0.00 0.00 33,454.10 296.06 0.67 333.00 147.70 
1994:06 0.00 0 .00 41,072.44 369.06 0.00 436.00 141.10 
1994:07 0.00 0.00 53,156.90 462.23 0.00 471.00 141.60 

• 011140.070tii-A 18.11.2~ 



• lliltoriQI .......... _.D 1 POIIC:IIl Vailblel 
y~ APR AUO BWC_lM sw_coo BWJIDD coo CPI 

1994:01 0.00 1.00 54)53.41 461.56 0.00 457.00 149.10 
1994:09 0.00 0.00 50,19t.04 429.05 0.00 376.00 149.40 
1994:10 0.00 0.00 31,140.26 323.22 0.00 213.50 149.50 
1994:11 0.00 0.00 24,955.51 209.71 5.13 151.00 149.90 
1994:12 0.00 0.00 13,176.65 109.11 60.66 56.00 150.10 
1995:01 0.00 0.00 2.1lf1.27 11.24 204.94 6.50 150.60 
1995:02 0.00 0.00 1,163.73 U.21 21l.U 35.50 150.90 
19t5:03 0.00 0.00 6,4,,09 52.6) 91.62 15.50 151.30 
1995:04 1.00 0.00 16,122.00 130.02 22.14 114.~ 151.10 
1995:05 0.00 0.00 ]9,715.11 317.11 1.30 417.50 152.20 
1995:06 0.00 0.00 51.311.59 415.73 0.00 392.50 152.60 
1995:07 0.00 0.00 57,375.19 451.77 0.00 507.00 152.70 
1995:01 0.00 1.00 60,'70'7.10 474.27 0.00 455.00 153.00 
1995:09 0.00 0.00 55,797.15 432.54 0.00 420.00 153.20 
1995:10 0.00 0.00 49,433.06 310.25 0.00 213.00 153.70 
1995:11 0.00 0.00 21.642.12 165.21 46.35 69.50 153.10 
1995:12 0.00 0.00 4,643.06 35.17 134.17 30.00 154.10 
1996:01 0.00 0.00 2.411.95 11.66 312.23 15.50 154.70 

• 1996:02 0.00 0 .00 2.123.10 15.15 160.06 40.00 155.00 
1996:03 0.00 0.00 6.371.91 47.20 221.95 44.00 155.60 
1996:04 1.00 0.00 1,375.19 61.51 101.06 109.50 156.20 
1996:05 0.00 0.00 21,343.31 206.19 10.11 260.50 156.70 
1996:06 0.00 0.00 35,235.70 155.33 0.00 176.50 156.10 
1996:07 0.00 0.00 47,030.13 331.35 0.00 371.50 157.10 
1996:01 0.00 1.00 50,917.10 364.19 0.00 336.50 157.20 
1996:09 0.00 0.00 45,690.14 324.04 0.00 296.50 157.60 
1996:10 0.00 0.00 29,119.01 205.13 5.63 116.00 151.30 
1996:11 0.00 0.00 20,477.52 143.20 57.47 19.00 151.10 
1996:12 0.00 0.00 11.129.01 19.09 67.01 16.00 159.20 
1997:01 0.00 0.00 15,992.10 110.29 109.29 17.50 159.40 
1997:02 0.00 0.00 14,215.54 97.15 94.56 173.00 159.10 
1997:03 0.00 0.00 40,644.40 276.49 9.04 325.50 159.90 
1997:04 1.00 0.00 31,960.52 163.25 0.00 125.00 160.00 
1997:05 0.00 0.00 44,415.39 291.56 0.00 310.50 160.10 
1997:06 0.00 0.00 64,251.55 421.39 0.00 469.50 160.30 
1997:07 0.00 0.00 77,312.14 512.46 0.00 531.00 160.60 
1997:08 0.00 1.00 13,771.61 551.13 0.00 552.00 160.90 
1997:09 0.00 0.00 79,772.64 521.39 0.00 496.50 161.30 
1997:10 0.00 0.00 51,717.37 335.19 2.00 245.70 161.70 

• 0111~70111-A 18.11.2~ 



All, ...... tl.tl.l 

• H*iiall..S ........... Eaerl)' ..S D 1Fonc:.tV8rillllel 
y~ APR AUG BWC_llWE aw_cm aw_HDD CDD CPI 

1997:11 0.00 0.00 26,174.10 161.17 34.31 114.15 161.10 
1997:11 0.00 0.00 11,'799.34 75.64 116.01 49.40 161.50 
1991:01 0.00 0.00 1.209.33 51.19 179.33 44.30 161.90 
1991:01 0.00 0.00 7,751.35 49.06 170.15 M .l5 163.30 
1991:03 0.00 0.00 13,235.19 13.14 115.31 111.70 163.70 
1991:04 1.00 0.00 21,964.71 137.21 43.65 171.30 164.11 

1991:05 0.00 0.00 46,)65.59 217.99 6.32 311.55 164.51 
1991:06 0.00 0.00 65,497.61 404.31 0.10 413.15 164.92 
1991:07 0.00 0.00 75,499.46 463.19 0.00 495.10 165.31 
1991:01 0.00 1.00 11,176.47 499.25 0.00 411.10 165.73 
1998:09 0.00 0.00 76.255.10 462.16 0.00 419.05 166.14 
1991:10 0.00 0.00 55,751.07 335.19 1.00 245.70 166.55 
1991:11 0.00 0.00 21,201.24 161.17 34.31 114.15 166.96 
1991:11 0.00 0.00 11.106.91 75.64 116.01 49.40 167.37 
1999:01 0.00 0.00 1,136.79 51.29 179.33 44.30 167.71 
1999:02 0.00 0.00 1,340.06 49.06 170.15 65.15 161.10 
1999:03 0.00 0.00 14,234.11 13.24 115.32 112.70 161.61 
1999:04 1.00 0.00 23,612.01 137.21 43.65 171.30 169.03 

• 1999:05 0.00 0.00 49,121.41 217.99 6.32 311.55 169.45 
1999:06 0.00 0.00 '70,349.36 404.31 0.10 413.15 169.16 
1999:07 0.00 0.00 11,057.70 463.19 0.00 495.10 170.21 
1999:01 0.00 1.00 17,167.43 499.25 0.00 4U.IO 170.70 
1999:09 0.00 0.00 11,101.67 462.16 0.00 429.05 171.12 
1999:10 0.00 0.00 59,111.7'7 335.19 1.00 245.70 171.55 
1999:11 0.00 0.00 30,221.61 161.17 34.31 114.15 171.97 
1999:11 0.00 0.00 13,614.61 75.64 116.01 49.40 172.39 
2000:01 0.00 0.00 9,464.26 52.29 179.33 44.30 172.12 
2000:02 0.00 0.00 1,921.7'7 49.06 170.15 65.15 173.14 
2000:03 0.00 0.00 15,233.07 13.24 115.31 112.70 173.67 
2000:04 1.00 0.00 15,259.43 137.21 43.65 171.30 174.10 
2000:05 0.00 0.00 53,177.23 217.99 6.32 311.55 174.53 
2000:06 0.00 0.00 75,201.04 404.31 0.10 423.15 174.96 
2000:07 0.00 0.00 16,615.95 463.19 0.00 495.10 175.39 
2000:08 0.00 1.00 93,151.39 499.25 0.00 4U.IO 175.12 
2000:09 0.00 0.00 17,347.55 462.16 0.00 429.05 176.26 
2000:10 0.00 0.00 63,119.41 335.19 1.00 245.70 176.69 
1000:11 0.00 0.00 31.254.11 161.17 34.31 114.15 177.13 
2000:12 0.00 0.00 14,522.26 75.64 116.01 49.40 177.56 
2001:01 0.00 0.00 10,091.72 52.29 179.33 44.30 171.00 

• 011140-070111-A 18.11.2 .. 



D A(tplndla tl.ti.J 

• Hi__. _.,.......,_.l)emnd F~ Vlrilblel 
Y•IMoath API AUG IIWC_'IM BN_CDD 8WJtOO coo CPI 

2001:02 0.00 0 .00 9)17.41 49.06 1'70.15 6$.15 171.44 
2001 :03 0.00 0 .00 16,231.96 83.24 115.32 112.70 171.11 
2001 :04 1.00 0 .00 16,906.79 137.28 43.65 171.30 179.32 
2001:0S 0.00 0 .00 56,733.05 287.99 6.32 38U5 179.76 
2001:06 0.00 0 .00 10,052.72 404.31 0.10 423.25 110.21 
2001 :07 0.00 0 .00 92,174.19 463.19 0.00 495.10 110.65 
2001:01 0.00 1.00 99,149.35 499.25 0.00 411.10 111.10 
2001:09 0.00 0 .00 92,193.43 462.16 0.00 429.05 111.54 
2001:10 0.00 0 .00 67.850.11 335.19 2.00 245.70 111.99 
2001:11 0.00 0.00 34,210.54 168.87 34.31 114.85 182 ..... 
2001:12 0.00 0.00 15,429.90 75.64 116.01 49.40 112.19 
2002:01 0.00 0 .00 10,719.19 52.29 179.33 44.30 113.34 
2002:02 0.00 0.00 10,106.19 49.06 170.15 65.U 113.79 
2002:03 0.00 0.00 17,230.15 83.24 115.32 112.70 114.2~ 

2002:04 1.00 0.00 21,554.14 137.28 43.65 171.30 114.70 
2002:05 0.00 0.00 60,111.17 217.99 6.32 311.55 115.16 
2002:06 0.00 0.00 14,904.40 404.31 0.10 423.25 115.61 
2002:07 0.00 0 .00 97,732.43 463.19 0.00 495.10 186.07 

• 2002:08 0.00 1.00 105,140.32 499.~ 0.00 411.10 116.~3 

2002:09 0.00 0.00 91,439.30 462.16 0.00 429.0S 116.99 
2002:10 0.00 0 .00 71,110.19 335.19 2.00 245.70 187.45 
2002:11 0.00 0 .00 36,306.91 161.87 34.31 114.15 187.91 
2002:12 0.00 0 .00 16,337.54 75.64 116.08 49.40 111.38 
2003:01 0.00 0.00 11,346.65 52.29 179.33 ..... 30 111.14 
2003:02 0.00 0.00 10,694.90 49.06 170.15 65.15 189.31 
2003:03 0.00 0.00 ll,ll9.74 83.24 115.32 112.70 189.71 
2003:04 1.00 0.00 30,.201.49 137.28 43.65 171.30 190.24 
2003:05 0.00 0.00 63,644.69 287.99 6.32 38U5 190.71 
2003:06 0.00 0.00 19,756.01 404.31 0.10 413.25 191.18 
2003:07 0.00 0 .00 103,290.67 463.19 0.00 495.10 191.65 
2003:08 0.00 1.00 111,831.28 499.25 0.00 411.80 192.13 
2003:09 0.00 0 .00 103,915.18 462.16 0.00 429.05 192.60 
2003:10 0.00 0.00 75,911.59 335.89 2.00 245.70 193.08 
2003:11 0.00 0 .00 31,333.42 161.87 34.31 114.85 193.55 
2003 :12 0 .00 0.00 17,245.11 75.64 116.08 49.40 194.03 
2004:01 0.00 0.00 11,974.11 52.29 179.33 ..... 30 194.51 
2004:02 0.00 0.00 11,283.61 49.06 170.15 65.15 194.99 
2004:03 0.00 0.00 19,221.63 83.24 115.32 112.70 195.47 
2004:04 1.00 0 .00 31,141.15 137.28 43.65 171.30 195.95 
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• m.a.ic:aliDd Projected Eaqy IDd D "'f~V.ubla 
Y•IMootb APil AUG awc_ma BM_CDD BW_ID> COD CPI 

2004:05 0.00 0.00 67,100.51 217.99 6.32 311., 196.43 
2004:06 0.00 0.00 M,f07.76 404.31 0.10 423.25 196.92 
2004:07 0.00 0.00 101,141.92 463.19 0.00 495.80 197.40 
2004:08 0.00 1.00 117,122.24 499.25 0.00 418.10 197.19 
2004:09 0.00 0.00 10f,S31.05 462.16 0.00 429.05 191.31 
2004:10 0.00 0.00 79,M2.29 335.19 2.00 245.70 191.17 
2004:11 0.00 0.00 40,359.15 161.17 34.31 114.15 199.36 
2004:12 0.00 0.00 11,152.13 75.64 116.01 49.40 199.15 
2005:01 0.00 0.00 12,601.51 52.29 179.33 44.30 200.34 
2005:02 0.00 0.00 11,172.32 49.06 170.15 65.15 200 ... 
2005:03 0.00 0.00 20,227.52 13.24 115.32 112.70 201.33 
2005:04 1.00 0.00 33,496.20 137.21 43.65 171.30 201.13 
2005:05 0.00 0.00 70,556.33 217.99 6.32 311.55 202.33 
2005:06 0.00 0.00 99,459.44 404.31 0.10 423.25 202.13 
2005:07 0.00 0.00 114,407.16 463.19 0.00 495.10 203.33 
2005:08 0.00 1.00 123,113.20 499.25 0.00 488.80 203.13 
2005:09 0.00 0.00 115,076.93 462.16 0.00 429.05 204.33 
2005:10 0.00 0.00 13,973.00 335.19 2.00 245.70 204.13 

• 2005:11 0.00 0.00 42,316.29 161.17 34.31 114.15 205.34 
2005:12 0.00 0.00 19,060.47 75.64 116.08 49.40 205.15 
2006:01 0.00 0.00 13,229.04 52.29 179.33 44.30 206.35 
2006:02 0.00 0.00 12,461.03 49.06 170.15 65.15 206.86 
2006:03 0.00 0.00 21,226.41 13.24 115.32 112.70 207.37 
2006:04 1.00 0.00 35,143.56 137.21 43.65 171.30 207.11 
2006:05 0.00 0.00 74,012.15 217.99 6.32 311.55 208.40 
2006:06 0.00 0.00 104,311.12 404.31 0.10 423.25 208.91 
2006:07 0.00 0.00 119,965.40 463.19 0.00 495.10 209.43 
2006:08 0.00 1.00 129,104.16 499.25 0.00 488.10 209.94 
2006:09 0.00 0.00 120,622.11 462.16 0.00 429.05 210.46 
2006:10 0.00 0.00 11,003.70 335.19 2.00 245.70 210.91 
2006:11 0.00 0.00 44,412.73 161.17 34.31 114.15 211.50 
2006:12 0.00 0.00 19,961.11 75.64 116.08 49.40 212.02 
2007:01 0.00 0.00 13,156.51 52.29 179.33 44.30 212.~ 

2007:02 0.00 0.00 13,049.74 49.06 170.15 65.15 213.07 
2007:03 0.00 0.00 22.225.30 13.24 115.32 112.70 213.59 
2007:04 1.00 0.00 36,790.91 137.21 43.65 171.30 214.12 
2007:05 0.00 0.00 77,467.97 217.99 6.32 311.55 214.65 
2007:06 0.00 0.00 109,162.10 404.31 0.10 423.25 215.18 
2007:07 0.00 0.00 125,523.64 463.19 0.00 495.80 215.71 

• Olt1~70111-A 18.11.2~ 



Ill 
• HiiiGriC:IIIIId ,.._ Eaqy IDd Deend Fcnc:M Vlrilblll 

Yar/Moatb APR. AUG st.a:_'nME BM_CDO BM_HOO CDD CPI 
2007:08 0.00 1.00 135,195.12 499.25 0.00 411.10 216.24 
2007:09 0.00 0.00 126,161.61 462.16 0.00 429.05 216.77 
2007:10 0.00 0.00 92,034.41 335.19 2.00 245.70 217.31 

2007:11 0.00 0.00 46,439.16 161.17 34.31 114.15 217.14 
2007:12 0.00 0.00 20,175.75 75.64 116.01 49.40 211.31 
2008:01 0.00 0.00 14,413.97 52.29 179.33 44.30 211.92 
2008:02 0.00 0.00 13,631:45 49.06 110.15 65.15 219.46 
2008:03 0.00 0.00 23,224.19 13.24 115.32 112.70 220.00 
2008:04 1.00 0.00 31,431.26 137.21 43.65 171.30 220.54 
2008:05 0.00 0.00 10,923.79 217.99 6.32 311.55 221.09 
2008:06 0.00 0;00 114,014.41 404.31 0.10 423.25 221.63 
2008:07 0.00 0.00 131,011.19 463.19 0.00 495.10 222.11 
2008:08 0.00 1.00 141,716.01 499.25 0.00 411.10 222.73 
2008:09 0.00 0.00 131,714.56 462.16 0.00 429.05 223.21 
2008:10 0.00 0.00 96.065.11 335.19 2.00 245.70 223.13 
2001:11 0.00 0.00 41.465.60 161.17 34.31 114.15 224.31 
2008:12 0.00 0.00 21,713.39 75.64 116.01 49.40 224.93 
2009:01 0.00 0.00 15,111.44 52.29 179.33 44.30 m.49 

• 2009:02 0.00 0.00 14,227.16 49.06 170.15 65.15 226.04 
2009:03 0.00 0.00 2A,223.01 13.2A 115.32 112.70 226.60 
2009:04 1.00 0.00 40,015.62 137.21 43.65 171.30 227.16 
2009:05 0.00 0.00 14,319.61 217.99 6.32 311.55 227.72 
2009:06 0.00 0.00 lli,U6.16 404.31 0.10 423.25 221.21 
2009:07 0.00 0.00 136,640.13 463.19 0.00 495.10 221.15 
2009:08 0.00 1.00 147,'m.05 499.25 0.00 411.10 229.41 
2009:09 0.00 0.00 137,260.43 462.16 0.00 429.05 229.98 
2009:10 0.00 0.00 100,095.11 335.19 2.00 245.70 230.54 
2009:11 0.00 0.00 50,492.03 161.17 34.31 114.15 231.11 
2009:12 0.00 0.00 22,691.03 75.64 116.01 49.40 231.68 
2010:01 0.00 0.00 15,731.90 52.29 179.33 44.30 232.25 
2010:02 0.00 0.00 14,115.17 49.06 170.15 65.15 232.13 
2010:03 0.00 0.00 25,221.97 13.24 115.32 112.70 233.40 
2010:04 1.00 0.00 41,732.97 137.21 43.65 171.30 233.97 
2010:05 0.00 0.00 17,135.43 217.99 6.32 311.55 234.55 
2010:06 0.00 0.00 123,717.14 404.31 0.10 423.25 235.13 
2010:07 0.00 0.00 141,191.37 463.19 0.00 495.10 135.71 
2010:01 0.00 1.00 153,768.01 499.25 0.00 411.10 236.29 
2010:09 0.00 0.00 142,106.31 462.16 0.00 429.05 236.17 
2010:10 0.00 0.00 104,126.52 335.19 2.00 245.70 237.46 
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D 
• Hilloiicalllld ProjecMd bqy .S Drwnepd P~ Vlrilbla 

Ycc/Maalb APR AUG BWC_llWE BM_CDD BM_HDD coo CPI 
2010:11 0.00 0,00 52.511.47 161.17 34.31 114.15 231.04 
2010:12 0.00 0.00 23.591.67 75.64 116.01 49.40 231.63 
2011:01 0.00 0.00 16)66.37 52.29 179.33 44.30 239.22 
2011:02 0.00 0.00 15,4CM.51 49.06 170.15 65.15 239.11 
2011:03 0.00 0.00 26,220.16 13.24 115.32 112.70 240.40 
2011:04 1.00 0.00 43,310.33 137.21 43.65 171.30 240.99 
2011:05 0.00 0.00 91.291.25 217.99 6.32 311.55 241.59 
1011:06 0.00 0.00 121,569.52 4CM.31 0.10 423.25 242.11 
2011:07 0.00 0.00 147,756.62 463.19 0.00 495.10 242.71 
2011:01 0.00 1.00 159,751.97 499.25 0.00 411.10 243.31 
2011:09 0.00 0.00 141,352.19 462.16 0.00 429.05 243.91 
2011:10 0.00 0.00 101,157.22 335.19 2.00 245.70 244.51 
2011:11 0.00 0.00 54,544.91 161.17 34.31 114.15 245.19 
2011:12 0.00 0.00 24,506.31 75.64 116.01 49.40 245.79 
2012:01 0.00 0.00 16,993.13 52.29 179.33 44.30 246.40 
2012:02 0.00 0.00 15,993.29 49.06 170.15 65.15 247.00 
2012:03 0.00 0.00 27,219.76 13.24 115.32 112.70 247.61 
2012:04 1.00 0.00 45,027.61 137.21 43.65 171.30 241.22 

• 2012:05 0.00 0.00 94,747.07 217.99 6.32 311.55 241.14 
2012:06 0.00 0.00 133,421.20 404.31 0.10 423.25 249.45 
2012:07 0.00 0.00 153,314.16 463.19 0.00 495.10 250.07 
2012:01 0.00 1.00 165,749.93 499.25 0.00 411.10 250.61 
2012:09 0.00 0.00 153,191.06 462.16 0.00 429.05 251.30 
2012:10 0.00 0.00 112.117.92 335.19 2.00 245.70 251.92 
2012:11 0.00 0.00 56,571.34 161.17 34.31 114.15 252.54 
2012:12 0.00 0.00 25,413.96 75.64 116.01 49.40 253.16 
2013:01 0.00 0.00 17,621.30 52.29 179.33 44.30 253.79 
2013:02 0.00 0.00 16,512.00 49.06 170.15 65.15 254.41 
2013:03 0.00 0.00 21,211.65 13.24 115.32 112.70 255.04 
2013:04 1.00 0.00 46,675.01 137.21 43.65 171.30 255.67 
2013:05 0.00 0.00 91,202.19 217.99 6.32 311.55 256.30 
2013:06 0.00 0.00 131,272 .• 404.31 0.10 423.25 256.93 
2013:07 0.00 0.00 151,173.10 463.19 0.00 495.10 257.57 
2013:08 0.00 1.00 171,740.19 499.25 0.00 411.10 251.20 
2013:09 0.00 0.00 159,443.94 462.16 0.00 429.05 251.14 
2013:10 0.00 0.00 116,211.63 335.19 2.00 245.70 259.41 
2013:11 0.00 0.00 51.597.71 161.17 34.31 114.85 260.12 
2013:12 0.00 0.00 26,321.60 75.64 116.01 49.40 260.76 
2014:01 0.00 0.00 11,241.76 52.29 179.33 44.30 261.40 
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Appendix 18.11.2 

• Hillaricallllld Prajlc:Md EMil)' ..S D1 d Pcnc:M Vlrilblcll 
YariMoadl APR. AUG at:_llWE BW_CDD BW_HDO coo CPI 

2014:02 0.00 0.00 17,1'70.71 49.06 1'70.15 65.15 262.05 
2014:03 0.00 0.00 29.217.54 13.24 115.32 112.70 262.69 
2014:04 1.00 0.00 41,311.39 137.21 43.65 171.30 263.34 
2014:05 0.00 0.00 101,651.71 217.99 6.32 311.55 263.99 
2014:06 0.00 0.00 143,124.56 404.31 0.10 423.2~ 264.64 
2014:07 0.00 0 .. 00 164,431.34 463.19 0.00 495.10 265.29 
2014:08 0.00 1.00 117,731.15 499.~ 0.00 411.10 265.95 
2014:09 0.00 0.00 164,919.11 462.16 0.00 429.05 266.60 
2014:10 0.00 0 .. 00 120,249.33 335.19 2.00 245.70 267.26 
2014:11 0.00 0.00 f0,624.21 161.17 34.31 114.15 267.92 
2014:12 0.00 0.00 27.229.24 75.64 116.01 49.40 261.51 

2015:01 0.00 0.00 11,176.22 52.29 179.33 44.30 269.24 
2015:02 0.00 0.00 17,759.42 49.06 170.15 65.15 269.91 
2015:03 0.00 0.00 30.216.43 13.24 115.32 112.70 270.57 
2015:04 1.00 0.00 49,969.74 131.21 43.65 171.30 271.24 
2015:05 0.00 0.00 105,114.53 217.99 6.32 311.55 271.91 
2015:06 0.00 0 .. 00 147,976.24 404.31 0.10 423.2~ 272.51 
2015:07 0.00 0.00 169,919.59 463.19 0.00 495.10 273.25 

• 2015:01 0.00 1.00 113,'722.11 499.~ 0.00 411.10 273.93 
2015:09 0.00 0.00 1'70,535.69 462.16 0.00 429.05 274.60 
2015:10 0.00 0.00 124,210.04 335.19 2.00 245.70 275.21 
2015:11 0.00 0.00 62,650.65 161.17 34.31 114.15 275.96 
2015:12 0.00 0.00 21.136.a 75.64 116.01 . 49.40 276.64 
2016:01 0.00 0.00 19.50).69 52.29 179.33 44.30 277.)2 
2016:02 0.00 0.00 11,341.13 49.06 170.15 65.15 271.01 
2016:03 0.00 0.00 31,215.32 13.24 115.32 112.70 271.69 
2016:04 1.00 0.00 51,617.10 137.21 43.65 171.30 279.31 
2016:05 0.00 0.00 101,5'70.35 217.99 6.32 311.55 210.07 
2016:06 0.00 0.00 152,127.92 404.31 0.10 423.25 210.76 
2016:07 0.00 0.00 175,547.13 463.19 0.00 495.10 211.45 
2016:08 0.00 1.00 119,713.77 499.25 0.00 411.10 212.14 
2016:09 0.00 0.00 176,011.57 462.16 0.00 429.05 212.14 
2016:10 0.00 0.00 121,310.74 335.19 1.00 245.70 113.54 
1016:11 0.00 0.00 64,677.09 161.17 3·01 114.15 214.24 
2016:12 0.00 0.00 29,044.52 75.64 116.01 49.40 214.94 
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• 
~ ......... S.V IDd DemeM PONCMt Vlrilbla 

v-/Maada DEC FEB 00005 OOODSERV HOD HEAn HH 

1985:01 0.00 0.00 3.52 23.45 240.50 110.96 21.52 

1985:02 0.00 1.00 3.53 23.61 115.50 167.41 28.73 

1915:03 0.00 0.00 3.54 23.7'7 20.50 50.10 28.94 

1915:04 0.00 0.00 3.55 23.92 6.50 14.55 29.14 

1915:05 0.00 0.00 3.56 14.01 0.00 1.07 29.35 

1915:06 0.00 0.00· 3.57 14.24 0.00 0.00 29.56 

1915:07 0.00 0.00 3.59 24.45 0.00 0.00 29.71 

1915:01 0.00 0.00 3.61 14.66 0.00 0.00 29.16 

1915:09 0.00 0.00 3.63 2.4.17 0.00 0.00 30.01 

1915:10 0.00 0.00 3.65 25.01 0.00 0.00 30.16 

1915:11 0.00 0.00 3.67 25.29 22.00 15.94 30.31 

1915:12 1.00 0.00 3.69 25.50 221.00 64.41 30.46 

• 1916:01 0.00 0.00 3.71 25.71 201.00 195.16 3\.. .61 

1916:02 0.00 1.00 3.73 25.92 101.00 140.60 30.76 

1916:03 0.00 0.00 3.75 26.13 141.50 132.14 30.91 

1916:04 0.00 0.00 3.77 26.34 16.50 44.19 31.07 

1916:05 0.00 0.00 3.71 26.55 0.00 7.74 31 .22 

1916:06 0.00 0.00 3.10 26.76 0.00 0.00 31.37 

1916:07 0.00 0.00 3.13 27.00 0.00 0.00 31.54 

1986:08 0.00 0.00 3.15 27.14 0.00 0.00 31.71 

1916:09 0.00 0.00 3.a 27.41 0.00 0 .00 31.11 

1916:10 0.00 0.00 3.90 27.72 0.00 0.00 32.05 

1916:11 0.00 0.00 3.92 27.96 0.50 0.13 32.22 

1986:12 1.00 0.00 3.95 21.20 74.00 24.63 32.39 

1987:01 0.00 0.00 3.97 28.43 251.00 151.19 32.56 
1987:02 0.00 1.00 3.99 21.67 121.00 172.70 32.73 

1987:03 0.00 0.00 4.02 21.91 72.00 79.96 32.90 

1987:04 0.00 0.00 4.04 29.15 73.00 10.42 33.07 

1987:05 0.00 0.00 4.07 29.39 0.00 6.29 33.14 

1987:06 0.00 0.00 4.09 29.63 0.00 0.00 33.41 

1987:07 0.00 0.00 4.14 29.11 0.00 0.00 33.57 

1987:08 0.00 0.00 4.19 30.12 0.00 0.00 33.73 

1917:09 0.00 0.00 4.25 30.36 0.00 0.00 33.90 
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• ~ IIIII PRijlc:Mdl!8qy 1M D dPOIICIIIVIrilblel 

Y.-!Maadl IEC FI!B 00001 ()()()()SDV HDD REAn HH 
1987:10 0.00 0.00 4.30 30.60 6 .00 1.57 34.06 
1917:11 0.00 0.00 4.35 30.15 53.00 22.71 34.23 
1917:12 1.00 0.00 4.40 31.09 123.50 94.67 34.39 
1918:01 0.00 0.00 4.45 31.33 216.50 155.27 34.55 
1981:02 0.00 1.00 4.51 31.51 125.50 229.JI 34.72 
1918:03 0.00 0 .00 4.56 31.12 99.50 147.44 34.11 
1918:04 0.00 0.00 4.61 32.06 16.00 47.13 35.05 
1988:05 0.00 0 .00 4.66 32.31 0.00 7.03 35.21 
1918:06 0.00 0.00 4.71 32.55 0.00 0.00 35.37 
1988:07 0.00 0.00 4.73 32.79 0.00 0.00 35.50 
1918:01 0.00 0.00 4.75 33.02 0.00 0.00 35.63 
1911:09 0.00 0.00 4.77 33.26 0.00 0.00 35.75 
1911:10 0.00 0.00 4.79 33.50 0.00 0.00 35.11 
1911:11 0.00 0.00 4.10 33.74 9.50 2.12 36.01 
1911:12 1.00 0.00 4.12 33.97 136.50 11.41 36.13 
1989:01 0.00 0.00 4.14 34.21 57.50 '70.37 36.26 
1919:02 0.00 1.00 4.16 34.45 149.50 66.57 36.39 
1989:03 0.00 0.00 4.11 34.69 12.00 144.02 36.52 

• 1989:04 0.00 0.00 4.19 34.92 30.50 31.27 36.64 
1989:05 0.00 0.00 4.91 35.16 0.00 7.32 36.77 
1919:06 0.00 0.00 4.93 35.40 0.00 0.00 36.90 
1989:07 0.00 0.00 4.90 35.53 0.00 0.00 37.14 
1919:01 0.00 0.00 4.11 35.67 0.00 0 .00 37.39 
1919:09 0.00 0 .00 4.15 35.11 0.00 0.00 37.64 
1989:10 0.00 0.00 4.13 35.94 21.00 1.99 37.19 
1989:11 0.00 0 .00 4.10 36.01 53.00 30.45 31.14 
1989:12 1.00 0.00 4.77 36.21 351.00 110.12 31.39 
1990:01 0.00 0.00 4.75 36.35 111.00 221.01 31.64 
1990:02 0.00 1.00 4.72 36.41 60.50 61.03 31.19 
1990:03 0.00 0.00 4.70 36.62 13.00 39.04 39.14 
1990:04 0.00 0.00 4.67 36.76 6.50 11 .74 39.31 
1990:05 0.00 0 .00 4.64 36.19 0.00 1.07 39.63 
1990:06 0.00 0.00 4.62 37.03 0.00 0.00 39.11 
1990:07 0.00 0.00 4.58 36.99 0.00 0.00 40.08 
1990:08 0.00 0.00 4.54 36.96 0.00 0.00 40.21 
1990:09 0 .00 0 .00 4.50 36.92 0.00 0.00 40.48 
1990:10 0.00 0 .00 4.46 36.11 8.50 1.39 40.68 
1990:11 0.00 0.00 4.43 36.15 31.00 17.76 40.11 
1990:12 1.00 0.00 4.39 36.11 14.50 69.97 41.01 
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1991 :01 0.00 0.00 4.35 36.71 90.50 56.13 41.21 
1991:02 0.00 1.00 4.31 36.74 124.00 105.39 41.41 
1991 :03 0.00 0.00 4.27 36.70 17.00 105.60 41.61 
1991 :04 0.00 0.00 4.23 36.67 7.50 34.16 41.18 
1991:05 0.00 0.00 4.20 36.63 0.00 1.11 42.01 
1991 :06 0.00 0.00 4.16 36.60 0.00 0.00 42.21 
1991:07 0.00 0.00 4.15 36.74 0.00 0.00 42.43 
1991:01 0.00 0.00 4.14 36.11 0.00 0.00 42.59 
1991:09 0.00 0.00 4.13 37.02 0.00 0.00 42.75 
1991:10 0.00 0.00 4.12 37.17 0.00 0.00 42.90 
1991:11 0.00 0.00 4.11 37.31 112.50 55.54 43.06 
1991:12 1.00 0.00 4.10 37.45 116.50 95.97 43.21 
1992:01 0.00 0.00 4.09 37.60 l$2.00 175.92 43.37 
1992:02 0.00 1.00 4.01 37.74 110.00 111.91 43.52 
1992:03 0.00 0.00 4.07 37.11 100.50 70.64 43.61 
1991:04 0.00 0.00 • . 07 31.02 34.00 63.73 43.13 
1991:05 0 .00 0.00 4.06 31.17 4.50 11.99 43.99 
1992:06 0.00 0.00 4.05 31.31 0.00 0.94 44. 1S 

• 1992:07 0.00 0.00 4.06 31.55 0.00 0.00 44.33 
1992:01 0.00 0.00 4.07 31.79 0.00 0.00 44.51 
1992:09 0.00 0.00 4.01 39.03 0.00 0.00 44.69 
1992:10 0.00 0.00 4.09 39.27 1.00 0.39 44.17 
1992:11 0.00 0.00 4.10 39.51 14.50 26.63 45.06 
1992:12 1.00 0.00 4.11 39.75 145.50 139.67 45.24 
1993:01 0.00 0.00 4.11 40.00 99.00 76.35 45.42 
1993:02 0.00 1.00 4.12 40.24 203.00 156.45 45.60 
1993:03 0.00 0.00 4.13 40.41 124.00 175.24 45.78 
1993:04 0.00 0.00 4.14 40.72 21.00 41.91 45.97 
1993:05 0.00 0.00 4.15 40.96 0.00 10.96 46.1S 
1993:06 0.00 0.00 4.16 41.20 0.00 0.00 46.33 
1993:07 0.00 0.00 4.16 41.31 0.00 0.00 46.50 
1993:01 0.00 0.00 4.17 41.41 0.00 0.00 46.67 
1993:09 0.00 0.00 4.17 4U2 0.00 0.00 46.13 
1993:10 0.00 0.00 4.17 41.63 14.00 0.43 47.00 
1993:11 0.00 0.00 4.17 41.73 93.00 59.23 47.17 
1993:12 1.00 0.00 4.17 41.84 291.00 154.83 47.33 
1994:01 0.00 0.00 4.17 41.95 247.50 302.67 47.50 
1994:02 0.00 1.00 4.17 42.06 101.00 166.71 47.67 
1994:03 0.00 0.00 4.11 42.16 61.50 7l.ll 47.13 
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1994:04 0.00 0.00 4.11 42.27 13.00 34.67 41.00 
1994:05 0.00 0.00 4.11 42.31 0.00 0.64 41.17 
1994:06 0.00 0.00 4.11 42.41 0.00 0.00 41.34 
1994:07 0.00 0.00 4.17 42.63 0.00 0.00 41.49 
1994:01 0.00 o.oo 4.16 42.77 0.00 0.00 41.64 
1994:09 0.00 0.00 4.16 42.92 0.00 0.00 41.10 
1994:10 0.00 0.00 4.15 43.06 0.00 0.00 41.95 
1994:11 0.00 0.00 4.14 43.21 15.00 4 91 49.10 
1994:12 1.00 0.00 4.14 43.35 132.50 Sl.92 49.26 
1995:01 0.00 0.00 4.13 43.50 266.50 199.36 49.41 
1995:02 0.00 1.00 4.12 43.64 19'7.00 175.92 49.56 
1995:03 0.00 0.00 4.11 43.'79 45.00 19.39 49.71 
1995:04 0.00 0.00 4.11 43.93 13.00 21.63 49.17 
1995:05 0.00 0.00 4.10 44.07 0.00 1.27 50.02 
1995:06 0.00 0.00 4.09 44.22 0.00 0.00 50.17 
1995:07 0.00 0.00 4.10 44.39 0.00 0.00 50.33 
1995:01 0.00 0.00 4.11 44.56 0.00 0.00 50.41 
1995:09 0.00 0.00 4.12 44.74 0.00 0.00 50.63 

• 1995:10 0.00 0.00 4.12 44.91 0.00 0.00 50.71 
1995:11 0.00 0.00 4.13 45.01 101.50 45.42 50.93 
1995:12 1.00 0.00 4.14 45.25 234.50 131.41 51.01 
1996:01 0.00 0.00 4.15 45.42 251.50 305.91 51.23 
1996:02 0.00 1.00 4.16 45.60 251.50 254.16 51.31 
1996:03 0.00 0.00 4.16 45.77 214.00 217.52 51.53 
1996:04 0.00 0.00 4.17 45.94 40.00 105.90 51.61 
1996:05 0.00 0.00 4.11 46.11 0.00 9.91 51.14 
1996:06 0.00 0.00 4.19 46.21 0.00 0.00 51.99 
1996:07 0.00 0.00 4.20 46.47 0.00 0.00 52.14 
1996:08 0.00 0.00 4.20 46.65 0.00 0.00 52.30 
1996:09 0.00 0.00 4.21 46.13 0.00 0.00 52.46 
1996:10 0.00 0.00 4.22 47.01 14.50 5.52 52.61 
1996:11 0.00 0.00 4.23 47.19 63.50 56.32 52.77 
1996:12 1.00 0.00 4.24 47.37 102.00 65.67 52.93 
1997:01 0.00 0.00 4.24 47.55 132.50 107.10 53.01 
1997:02 0.00 1.00 4.25 47.73 30.50 92.67 53.24 
1997:03 0.00 0.00 4.26 47.91 0.00 1.16 53.39 
1997:04 0.00 0.00 4.27 41.09 0.00 0.00 53.55 
1997:05 0.00 0.00 4.21 41.27 0.00 0.00 5)71 
1997'()6 0.00 0 .00 4.21 41.45 0.00 0.00 53.16 
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199'7:07 0.00 0.00 4.29 41.64 0.00 0.00 54.03 

1997:01 0.00 0.00 4.JO 41.13 0.00 0.00 54.19 
1997:09 0.00 0.00 4.31 49.02 0.00 0.00 54.35 
1997:10 0.00 0.00 4.32 49.21 7.20 1.96 54.51 
1997:11 0.00 0.00 4.33 49.40 61.65 33.62 54.67 

1997:12 1.00 0.00 4.33 49.51 172.45 113.76 54.14 

1991:01 0.00 0.00 4.34 49.'77 119.45 175.74 55.00 

1991:02 0.00 1.00 4.3S 49.96 145.2$ 167.43 55.16 
1991:03 0.00 0.00 4.36 50.15 13.35 113.01 55.32 
1991:04 0.00 0.00 4.37 50.34 11.15 42.71 55.49 
1998:05 0.00 0.00 4.31 50.53 0.45 6.19 55.65 
1991:06 0.00 0.00 4.31 50.72 0.00 0.10 55.11 

1991:07 0.00 0.00 4.)9 50.92 0.00 0.00 55.91 
1991:01 0.00 0.00 4.40 Sl.ll 0.00 0.00 56.15 
1991:09 0.00 0.00 4.41 51.31 0.00 0.00 56.31 
1991:10 0.00 0.00 4.42 51.51 7.20 1.96 56.41 
1991:11 0.00 0.00 4.43 51.71 61.65 33.62 56.65 
1991:12 1.00 0.00 4.44 51.91 172.45 113.76 56.12 

• 1999:01 0.00 0.00 4.44 52.11 179.45 1'75.74 56.99 

1999:02 0.00 1.00 4.45 52.30 145.25 167.43 57.15 
1999:03 0.00 0.00 4.46 52.50 13.35 113.01 57.32 
1999:04 0.00 0.00 4.47 52.70 11.15 42.71 57.49 
1999:05 0.00 0.00 4.41 52.90 0.45 6.19 57.66 
1999:06 0.00 0.00 4.49 53.10 0.00 0.10 57.13 
1999:07 0.00 0.00 4.50 53.30 0.00 0.00 51.00 

1999:01 0.00 0.00 4.50 53.51 0.00 0.00 51.17 
1999:09 0.00 0.00 4.51 53.'72 0.00 0.00 51.35 
1999:10 0.00 0.00 4.52 53.93 7.20 1.96 51.52 
1999:11 0.00 0.00 4.53 54.13 61 .65 33.62 51.70 
1999:12 1.00 0.00 4.54 54.34 172.45 113.76 51.17 

2000:01 0.00 0.00 4.55 S4.SS 179.45 175.74 59.04 

2000:02 0.00 1.00 4.56 54.76 145.25 167.43 59.22 
2000:03 0.00 0.00 4.56 54.97 13.35 113.01 59.39 
2000:04 0.00 0.00 4.57 55.17 11.15 42.71 59.57 
2000:05 0.00 0.00 4.51 55.31 0.45 6.19 59.74 
2000:06 0.00 0.00 4.59 55.59 0.00 0.10 59.91 
2000:07 0.00 0.00 4.60 55.77 0.00 0.00 60.01 
2000:01 0.00 0.00 4.61 55.95 0.00 0.00 60.24 
2000:09 0.00 0.00 4.63 56.13 0.00 0.00 60.40 
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I2C FEB oc:xD OOOlliERV HDD HEAn HH 

2000:10 0.00 p.oo 4.64 56.32 7.20 1.96 60.56 
2000:11 0.00 0 .00 4.65 56.50 61.65 33.62 60.72 
2000:12 1.00 0.00 4.66 56.61 172.45 113.76 60.U 
2001:01 0.00 0.00 4.67 56.16 179.45 175.74 61.05 
2001:02 0.00 1.00 4.69 57.CM 145.15 167.43 61.21 
2001:03 0.00 0.00 4.10 .57.23 13.3.5 113.01 61.37 
2001:04 0.00 0 .00 4.71 57.41 11.15 42.71 61.53 
2001:05 0.00 0 .00 4.71 57.59 0.45 6.19 61 .69 
2001:06 0.00 0 .00 4.73 57.77 0.00 0.10 61.1.5 
2001 :07 0.00 0.00 4.7.5 .57.96 0.00 0.00 61.02 
2001:01 0.00 0 .00 4.'76 51.15 0.00 0.00 62.19 
2001:09 0.00 0 .00 4.77 51.34 0.00 0.00 62.36 
2001:10 0.00 0 .00 4.71 51 . .53 7.20 1.96 62.52 
2001:11 0.00 0.00 4.10 51.71 61.65 33.62 62.69 
2001:12 1.00 0.00 4.11 51.91 172.4.5 113.76 62.16 
1002:01 0.00 0 .00 4.12 59.10 179.45 17.5.74 63.02 
2002:02 0.00 .1.00 4.13 .59.21 14.5.1.5 167.43 63.19 
2002:03 0.00 0 .00 4.15 .59.47 13.35 113.01 63.36 

• 1002:04 . 0.00 0.00 4.16 .59.66 11.15 42.71 63.52 
2002:05 0.00 0 .00 4.17 .59.1.5 0.4.5 6.19 63.69 
2002:06 0.00 0 .00 4 .• 60.04 0.00 0.10 63.16 
2002'!)7 0.00 0.00 4.90 60.24 0.00 0.00 64.03 
2002:01 0.00 0.00 4.91 60.43 0.00 0.00 64.20 
1002:09 0.00 0 .00 4.92 60.63 0.00 0.00 64.31 
2002:10 0.00 0 .00 4.93 60.13 7.20 1.96 64.55 
2002:11 0.00 0 .00 4.95 61.02 61.6.5 33.62 64.72 
2002:12 1.00 0 .00 4.96 61.22 172.45 113.76 64.19 
2003:01 0.00 0 .00 4.97 61.42 179.45 175.74 65.06 
2003:02 0.00 1.00 4 •• 61.61 14.5.25 167.43 6.5.24 
2003:03 0.00 0.00 5.00 61.11 13.3.5 113.01 6.5.41 
2003:04 0.00 0.00 5.01 62.01 11.1.5 42.11 6.5 . .51 
2003:0.5 0.00 0 .00 .5.02 62.20 0.4.5 6.19 6.5.7.5 
2003:06 0.00 0 .00 .5.04 62.40 0.00 0.10 65.93 
2003:07 0.00 0 .00 .5.05 62.61 0.00 0.00 66.10 
2003:01 0.00 0 .00 .5.06 62.11 0.00 0.00 66.21 
2003:09 0.00 0 .00 .5.01 63.01 0.00 0.00 66.46 
2003:10 0.00 0.00 .5.09 63.22 7.20 1.96 66.64 
2003:11 0.00 0.00 5.10 63.42 61 .6.5 33.62 66.12 
2003:12 1.00 0.00 .5.11 63.63 172.45 113.76 66.99 
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2004:01 0.00 0.00 5.13 63.13 179.45 175.74 67.17 
2004:02 0.00 1.00 5.14 64.04 145.15 167.43 67.35 
2004:03 0.00 0.00 5.15 64.24 13.35 113.01 67.53 
2004:0. 0.00 0.00 5.17 64.44 11.15 42.71 67.71 
2004:05 0.00 0.00 5.11 64.65 0.45 6.19 67.U 
2004:06 0.00 0.00 5.19 64.15 0.00 0.10 61.06 
2004'117 0.00 0.00 5.21 65.07 0.00 0.00 61.2$ 
2004:01 0.00 0.00 5.22 65.21 0.00 0.00 61.43 
2004:09 0.00 0.00 5.23 65.49 0.00 0.00 61.61 
2004:10 0.00 0.00 5.25 65."70 7.20 1.96 61.10 
2004:11 0.00 0.00 5.26 65.92 61.65 33.62 61.91 
2004:12 1.00 0.00 5.27 66.13 172.45 113.76 69.&v 
2005:01 0.00 0.00 5.29 66.34 179.45 175.74 69.35 
2005:02 0.00 1.00 5.30 66.55 145.2$ 167.43 69.53 
2005:03 0.00 0.00 5.32 66.'76 .,,, 113.01 69.72 
2005:0. 0.00 0.00 5.SJ 66 .• 11.15 42.71 69.90 
2005:05 0.00 0.00 5.34 67.19 0.45 6.19 70.01 
2005:06 0.00 0.00 5.36 67.40 0.00 0.10 70.27 

• 2005'117 0.00 0.00 5.37 - 67.59 0.00 0.00 70.43 
2005:01 0.00 0.00 5.31 67.71 0.00 0.00 70.60 
2005:09 0.00 0.00 5.39 67.97 0.00 0.00 70.77 
2005:10 0.00 0.00 5.41 61.15 7.20 1.96 70.94 
2005:11 0.00 0.00 5.42 61.34 61.65 33.62 71.11 
2005:12 1.00 0.00 5.43 61.53 172.45 113.76 71.27 
2006:01 0.00 0.00 5.44 61.72 179.45 175.74 71 .44 
2006:02 0.00 1.00 5.46 61.91 145.25 167.43 71.61 
2006:03 0.00 0.00 5.47 69.09 13.35 113.01 71.71 
2006:04 0.00 0.00 5.41 69.11 11.15 42.71 71.94 
2006:05 0.00 0.00 5.49 69.47 0.45 6.19 72.11 
2006:06 0.00 0.00 5.50 69.66 0.00 0.10 72.21 
2006:07 0.00 0.00 5.52 69.15 0.00 0.00 72.45 
2006:01 0.00 0.00 5.53 70.05 0.00 0.00 72.62 
2006:09 0.00 0.00 5.54 70.24 0.00 0.00 72.10 
2006:10 0.00 0.00 5.56 70.44 7.20 1.96 72.97 
2006:11 0.00 0.00 5.57 70.63 61.65 33.62 73.14 
2006:12 1.00 0.00 5.58 70.12 172.45 113.76 73.31 
2007:01 0.00 0.00 5.59 71.02 179.45 175.74 73.49 
2007:02 0.00 1.00 5.61 71.21 145.2$ 167.43 73.66 
2007:03 0.00 0.00 5.62 71.41 13.35 113.01 73.13 
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l007:04 0.00 0.00 5.63 71.60 11.15 42.71 74.01 
2007:05 0.00 0.00 5.6ot 71.10 0.45 6.19 74.11 
l007:06 0.00 0.00 5.66 71.99 0.00 0.10 74.35 
2007:07 0.00 0.00 5.67 72.19 0 .00 0 .00 74.53 
2007:01 0.00 0.00 5.61 72.39 0.00 0.00 74.71 
2007:09 0.00 0.00 5.70 72.59 0.00 0 .00 74.11 
l007:10 0.00 0.00 5.71 72.79 7.20 1.96 75.06 
2007:11 0.00 ·0.00 5.72 73.00 61 .65 33.62 75.24 
2007:12 1.00 0.00 5.74 73.10 172.45 113.76 75.41 
2001:01 0.00 0.00 5.75 73.40 179.45 175.74 75.59 
2001:02 0.00 1.00 5.16 73.60 145.25 167.43 75.77 
2001:03 0.00 0 .00 5.77 73.10 13.35 113.01 75.95 
2001:04 0.00 0 .00 5.79 74.00 11.15 42.71 76.12 
2001:05 0.00 0.00 5.10 74.20 0.45 6.19 76.30 
2001:06 0.00 0 .00 5.11 74.40 0.00 0.10 76.41 
2001-§1 0.00 0 .00 5.13 74.61 0.00 0.00 76.66 
2001:01 0.00 0 .00 5.14 74.12 0 .00 0.00 76.14 
2001:09 0.00 0 .00 5.15 75.02 0.00 0.00 77.03 

• 2001:10 0.00 0 .00 5.17 75.13 7.20 1.96 77.21 
2001:11 0.00 0 .00 5.11 75.44 61.65 33.62 77.39 
2001:12 1.00 0.00 5.19 75.65 171.45 113.76 77.51 
1009:01 0.00 0 .00 5.91 75.15 179.45 175.74 77.76 
2009:02 0.00 1.00 5.91 76.06 145.25 167.43 77.94 
2009:03 0.00 0 .00 5.93 76.27 13.35 113.01 71.12 
1009:04 0.00 0 .00 5.95 76.41 11.15 42.71 71.31 
1009:05 0.00 0 .00 5.96 76.69 0.45 6.19 71.49 
1009:06 0.00 0 .00 5.91 76.19 0.00 0.10 71.67 
1009:07 0.00 0 .00 5.99 77.11 0.00 0.00 71.16 
2009:01 0.00 0.00 6.00 77.32 0.00 0.00 79.05 
2009:09 0.00 0 .00 6.02 77.54 0.00 0.00 79.23 
2009:10 0.00 0 .00 6.03 77.75 7.10 1.96 79.42 
2009:11 0.00 0 .00 6.04 77.97 61.65 33.62 79.61 
1009:12 1.00 0 .00 6.06 71.11 172.45 113.76 79.10 
2010:01 0.00 0 .00 6.07 71.40 179.45 175.74 79.99 
2010:02 0 .00 1.00 6.09 71.61 145.25 167.43 10.17 
2010:03 0.00 0.00 6.10 11.12 13.35 113.01 10.36 
2010:04 0.00 0.00 6.11 79.04 11.15 .. 1.71 10.55 
2010:05 0.00 0.00 6.13 79.25 0.45 6.19 10.74 
2010:06 0.00 0.00 6.14 79.47 0.00 0.10 10.92 
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2010:07 0.00 0.00 6.15 79.67 0.00 0.00 11.10 
2010:01 0.00 0.00 6.17 79.17 0.00 0.00 11.21 
2010:09 0.00 0.00 6.11 10.07 0.00 0.00 11.45 
2010:10 0.00 0.00 6.19 10.21 7.20 1.96 11.63 
2010:11 0.00 0.00 6.21 10.41 61.65 33.62 11.10 
2010:12 1.00 0.00 6.12 10.61 172.4~ 113.76 11.91 
2011:01 0.00 0.00 6.23 10.11 179.4~ 175.74 ;;.16 
2011:02 0.00 1.00 6.24 11.09 145.25 167.43 12.33 
2011:03 0.00 0.00 6.26 11.19 13.35 113.01 12.51 
2011:04 0.00 0.00 6.27 11.49 II.U 42./i 12.61 
2011:05 0.00 0.00 6.21 11.69 0.4~ 6.19 12.16 
2011:06 . 0.00 0.00 6.30 11.19 0.00 0.10 13.04 
2011:07 0.00 0.00 6.31 12.10 0.00 0.00 13.12 
2011:01 0.00 0.00 6.32 12.31 0.00 0.00 13.40 
2011:09 0.00 0.00 6.34 12.52 0.00 0.00 13.51 
2011:10 0.00 0.00 6.35 12.73 7.20 1.96 13.76 
2011:11 0.00 0.00 6.36 ll.M 61.65 33.62 13.M 
2011 :12 1.00 0.00 6.31 13.14 172.45 113.76 14.12 

• 2012:01 0.00 0.00 6.39 13.35 179.4~ 175.74 14.30 

2012:02 0.00 1.00 6.40 13.56 14~.2~ 167.43 14.41 

2012:03 0.00 0.00 6.42 13.77 13.35 113.01 14.66 

2012:04 0.00 0.00 6.43 13.91 11.15 42.71 14.14 

2012:05 0.00 0.00 6.44 14.19 0.45 6.19 15.02 

2012:06 0.00 0.00 6.46 14.39 0.00 0.10 15.20 
2012:07 0.00 0.00 6.47 14.61 0.00 0.00 15.39 
2012:01 0.00 0.00 6.41 14.12 0.00 0.00 15.51 
2012:09 0.00 0.00 6.50 15.04 0.00 0.00 1~.76 

2012:10 0.00 0.00 6.51 15.25 7.20 1.96 15.95 

2012:11 0.00 0.00 6.52 15.47 61.6~ 33.62 16.13 

2012:12 1.00 0.00 6.54 15.61 172.45 113.76 16.32 
2013:01 0.00 0.00 6.55 15.90 179.45 17~.74 16.50 
2013:02 0.00 1.00 6.56 16.11 14~.25 167.43 16.69 
2013:03 0.00 0.00 6.51 16.33 13 .3~ 113.01 16.17 

2013:04 0.00 0.00 6.59 16.~ 11.1~ 42.71 17.06 

2013 :0~ 0.00 0.00 6.60 16.76 0.45 6.19 87.24 
2013 :06 0.00 0.00 6.62 16.97 0.00 0.10 17.43 
2013:07 0.00 0.00 6.63 17.19 0.00 0.00 17.62 

2013:01 0.00 0.00 6.65 17.41 0.00 0.00 17.11 

2013 :09 0.00 0.00 6.66 17.63 0.00 0.00 18.00 
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• ~-PIQIDII~IeqyllldD d Forec:att Vlrilblel 
Y..n' t I* PIB ()()(1)5 OOOOIEJtV HDD HEAn HH 

2013:10 0.00 0.00 6.67 17.16 7.20 1.96 11.19 
2013:11 0.00 0.00 6.69 11.01 61.65 33.62 11.31 
2013:12 1.00 0.00 6.70 11.30 172.45 113.76 11.57 
2014:01 0.00 0.00 6.72 11.52 179.45 175.74 11.76 
2014:02 0.00 1.00 6.73 18.74 145.25 167.43 11.95 
2014:03 0.00 0.00 6.74 11.96 13.35 113.01 19.14 
2014:04 0.00 0.00 6.76 19.11 11.15 42.71 19.33 
2014:o5 0.00 0.00 6.77 19.40 0.45 6.19 19.52 
2014:06 0.00 0.00 6.79 19.63 0.00 0.10 19.71 
2014:07 0.00 0.00 6.10 19.15 0.00 0.00 19.91 
2014:01 0.00 0.00 6.11 90.01 0.00 0.00 90.10 
2014:09 0.00 0.00 6.13 90.31 0.00 0.00 90.30 
2014:10 0.00 0.00 6.14 90.$4 7.20 1.96 90.49 
2014:11 0.00 0.00 6.16 90.77 61.65 33.62 90.69 
2014:12 1.00 0.00 6.17 90.99 172.45 113.76 90.11 
2015:01 0.00 0.00 6.19 91.22 179.45 175.74 91.01 
2015:02 0.00 1.00 6.90 91.45 145.25 167.43 91.27 
2015:03 0.00 0.00 6.91 91.61 13.35 113.01 91.47 

• 2015:04 0.00 0.00 6.93 91.91 11.15 42.71 91.66 
2015:05 0.00 0.00 6.94 92.13 0.45 6.19 91.16 
2015:06 0.00 0.00 6.96 92.36 0.00 0.10 92.05 
2015:07 0.00 0.00 6.97 92.57 0.00 0.00 92.23 
2015:01 0.00 0.00 6.91 92.79 0.00 0.00 92.42 
2015:09 0.00 0.00 7.00 93.00 0.00 0.00 92.60 
2015:10 0.00 0.00 7.01 93.21 7.20 1.96 92.71 
2015:11 0.00 0.00 7.02 93.42 61.65 33.62 92.96 
2015:12 1.00 0.00 7.04 93.64 172.45 113.76 93.14 
2016:01 0.00 0.00 7.05 93.15 179.45 175.74 93.3:! 
2016:02 0.00 1.00 7.06 94.06 145.25 167.43 93.50 
2016:03 0.00 0.00 7.01 94.27 13.35 113.01 93.61 
2016:04 0.00 0.00 7.09 94.49 11.15 42.71 93.16 
2016:05 0.00 0.00 7.10 94.70 0.45 6.19 94.04 
2016:06 0.00 0.00 7.12 94.91 0.00 0.10 94.23 
1016:07 0.00 0.00 7.13 95.13 0.00 0.00 94.41 
2016:01 0.00 0.00 7.14 95.35 0.00 0.00 94.60 
2016:09 0.00 0.00 1.16 95.57 0.00 0.00 94.71 
2016:10 0.00 0.00 7.17 95.71 7.20 1.96 94.97 
2016:11 0.00 0.00 7.11 96.00 61.65 33.62 95.15 
2016:12 1.00 0.00 7.20 96.22 172.45 113.76 95.34 
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• 

HiiiDiicll...a Projected EaaJy ud Danncl Fonc:lll Vlrilbla 
Yar/Maadl INCPEitHH JAN JUL JUN MAll MAXTEMP MAY 
1915:01 32.79 1.00 0.00 0.00 0 .00 11.00 0.00 
1915:02 32.13 0.00 0.00 0.00 0 .00 19.00 0.00 
1915:03 32 ... 0.00 0.00 0.00 1.00 11.00 0.00 
1915:04 32.92 0.00 0.00 0.00 0.00 92.00 0.00 
1915:05 32.97 0.00 0.00 0.00 0.00 96.00 1.00 

• 1915:06 33.01 0.00 0.00 1.00 0.00 100.00 0.00 
1915:07 33.11 0.00 1.00 0.00 0.00 97.00 0.00 
1915:01 33.22 0.00 0.00 0.00 0.00 96.00 0.00 
1915:09 33.32 0.00 0.00 0.00 0.00 95.00 0.00 
1915:10 33.42 0.00 0.00 0.00 0.00 94.00 0.00 
1915:11 33.52 0.00 0.00 0.00 0.00 90.00 0.00 
1915:12 33.62 0.00 0.00 0.00 0.00 84.00 0.00 
1916:01 33.71 1.00 0.00 0.00 0.00 10.00 0.00 
1916:02 33.11 0.00 0.00 0.00 0.00 83.00 0.00 
1916:03 33.91 0.00 0.00 0.00 1.00 11.00 0.00 
1916:04 34.00 0.00 0.00 0.00 0.00 95.00 0.00 
1916:05 34.09 0.00 0.00 0.00 0.00 93.00 1.00 
1916:06 34.19 0.00 0.00 1.00 0 .00 95.00 0.00 
1916:07 34.23 0.00 1.00 0.00 0.00 97.00 0.00 
1916:01 34.27 0.00 0.00 0.00 0.00 97.00 v.OO 

1916:09 34.31 0.00 0.00 0.00 0 .00 95.00 0.00 
1916:10 34.34 0.00 0.00 0.00 0 .00 95.00 0.00 
1916:11 34.31 0.00 0.00 0.00 0.00 11.00 0.00 
1986:12 34.42 0.00 0.00 0.00 0 .00 85.00 0.00 
1917:01 34.46 1.00 0.00 0.00 0.00 83.00 0.00 
1987:02 34.49 0.00 0.00 0.00 0 .00 12.00 0.00 
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• Hilllorical.ad Plciec*d Eacqy .ad Demend FONCMC Varilblea 
Ys/Maadl INCPERHH JAN JUl. 1UN WAR MAXTEMP MAY 
1987:03 34.53 0.00 0.00 0.00 1.00 16.00 0 .00 
1987:04 34.57 0.00 0.00 0.00 0.00 91.00 0.00 
1987:05 34.60 0.00 0.00 0.00 0.00 91.00 1.00 
1987:06 34.64 0.00 0.00 1.00 0.00 99.00 0 .00 
1987:07 34.61 0 .00 1.00 0.00 0.00 99.00 0.00 
1987:08 34.73 0 .00 0.00 0.00 0.00 101.00 0.00 
1987:09 34.77 0.00 0.00 0.00 0.00 91.00 0.00 
1987:10 34.12 0.00 0.00 0.00 0.00 11.00 0.00 
1987:11 34.16 0.00 0.00 0.00 0.00 16.00 0.00 
1987:12 34.90 0 .00 0.00 0.00 0.00 12.00 0.00 
1918:01 34.95 1.00 0.00 0.00 0.00 79.00 0.00 
1911:02 34.99 0 .00 0.00 0.00 0.00 17.00 0.00 
1911:03 35.03 0.00 0.00 0.00 1.00 16.00 0.00 
1911:04 35.07 0.00 0.00 0.00 0.00 91.00 0.00 
1911:05 35.11 0.00 0.00 0.00 0.00 96.00 1.00 
1911:06 35.15 0 .00 0.00 1.00 0.00 97.00 0.00 
1911:07 35.21 0.00 1.00 0.00 0.00 96.00 0.00 
1911:01 35.26 0.00 0.00 0.00 0.00 100.00 0.00 

• 1911:09 35.31 0 .00 0.00 0.00 0.00 91.00 0 .00 
1911:10 35.37 0.00 0.00 0.00 0.00 91.00 0.00 
1911:11 35.42 0.00 · 0.00 0.00 0.00 91.00 0.00 
1911:12 35.47 0 .00 0.00 0.00 0.00 17.00 0.00 
1919:01 35.52 1.00 0.00 0.00 0.00 14.00 0.00 
1919:02 35.57 0 .00 0.00 0.00 0.00 19.00 n.oo 
1919:03 35.63 0.00 0.00 0.00 1.00 90.00 0.00 
1919:04 35.61 0.00 0.00 0.00 0.00 91.00 0.00 
1989:05 35.73 0 .00 0.00 0.00 0.00 99.00 1.00 
1989:')6 35.71 0.00 0.00 1.00 0.00 102.00 0.00 
1989:07 35.67 0.00 1.00 0.00 0.00 102.00 0.00 
1989:08 35.56 0 .00 0.00 0.00 0.00 103.00 0.00 
1989:09 35.46 0 .00 0.00 0.00 0.00 99.00 0.00 
1989:10 35.36 0 .00 0.00 0.00 0.00 96.00 0 .00 
1989:11 35.25 0.00 0.00 0.00 0.00 90.00 0.00 
1989:12 35.15 0.00 0.00 0.00 0.00 79.00 0.00 
1990:01 35.06 1.00 0.00 0.00 0.00 85.00 0.00 
1990:02 34.96 0.00 0.00 0.00 0.00 89.00 0.00 
1990:03 34.16 0.00 0.00 0.00 1.00 19.00 0.00 
1990:04 34.77 0.00 0.00 0.00 0.00 95.00 0.00 
1990:05 34.67 0.00 0.00 0.00 0.00 97.00 1.00 

• Olt1.t0-0701ti-A 18.11.2-23 



19 Appendix t8.tl.2 

• ltia1ric:alud Prciec:eld S.0 ..S Oms d PCIIICM Varilblel y..,... 
INCPEitHH JAN M. ruN MAR MAX1EloG' MAY 

1990:06 3-4.58 0.00 0.00 1.00 0.00 100.00 0.00 
1990:07 3-4.45 0.00 1.00 0.00 0.00 102.00 0.00 
1990:01 3-4.32 0.00 0.00 0.00 0.00 97.00 0.00 
1990:09 3-4.20 0.00 0.00 0.00 0.00 102.00 0.00 
1990:10 3-4.07 0.00 0.00 0.00 0.00 95.00 0.00 
1990:11 33.95 0 .00 0.00 0.00 0.00 91.00 0.00 
1990:12 33.13 0.00 0.00 0.00 0.00 90.00 0.00 
1991:01 33.71 1.00 0.00 0.00 0.00 11.00 u.oo 
1991:02 33.59 0.00 0.00 0.00 0.00 92.00 0.00 
1991:03 33.47 0.00 0.00 0.00 1.00 90.00 0.00 
1991:04 33.35 0 .00 0.00 0.00 0.00 95.00 0 .00 
1991:05 33.23 0.00 0.00 0.00 0.00 99.00 1.00 
1991:06 33.12 0 .00 0.00 1.00 0.00 100.00 0.00 
1991:07 33.14 0 .00 1.00 0.00 0.00 101.00 0.00 
1991:01 33.16 0 .00 0.00 0.00 0.00 102.00 0.00 
1991:09 33.11 0 .00 0.00 0.00 0.00 91.00 0.00 
1991:10 33.20 0 .00 0.00 0.00 0.00 94.00 0.00 
1991:11 33.22 0 .00 0.00 0.00 0.00 14.00 0.00 

• 1991:12 33.24 0 .00 0 .00 0.00 0.00 16.00 0 .00 
1992:01 33.26 1.00 0.00 0.00 0.00 10.00 0.00 
1992:02 33.21 0 .00 0.00 0.00 0.00 17.00 0.00 
1992:03 33.30 0 .00 0.00 0.00 1.00 11.00 0.00 
1992:04 33.32 0.00 0.00 0.00 0.00 94.00 0.00 
1992:05 33.3-4 0 .00 0.00 0.00 0.00 96.00 1.00 
1992:06 33.36 0.00 0.00 1.00 0.00 101.00 0.00 
1992:07 33.33 0 .00 1.00 0.00 0.00 101.00 0 .00 
1992:08 33.30 0 .00 0.00 0.00 0.00 102.00 0.00 
1992:09 33.21 0.00 0.00 0.00 0.00 100.00 0.00 
1992:10 33.25 0.00 0.00 0.00 0.00 94.00 0.00 
1992:11 33.23 0.00 0.00 0.00 0.00 19.00 0.00 
1992:12 33.20 0.00 0.00 0.00 0.00 11.00 0.00 
1993:01 33.18 1.00 0.00 0.00 0.00 14.00 0.00 
1993:02 33.15 0.00 0.00 0.00 0.00 11.00 0.00 
1993:03 33.13 0.00 0.00 0.00 1.00 11.00 0.00 
1993:04 33.11 0.00 0.00 0.00 0.00 92.00 0.00 
1993:05 33.01 0.00 0.00 0.00 0.00 199.00 1.00 
1993:06 33.06 0.00 0.00 1.00 0.00 99.00 0.00 
1993:07 33.04 0.00 1.00 0.00 0.00 101.00 0.00 
1993:08 33.01 0.00 0.00 0.00 0.00 100.00 0.00 
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• Hilaicalad PuieCW E8eqy ad Dctmgct ~ V.n.bla 
Yar/Maalb JNCIIDHR JAN M. roN MAR MAX1ENP NAY 
1993:09 32.99 0.00 0.00 0.00 0 .00 91.00 0.00 
1993:10 32.97 0.00 0.00 0.00 0.00 91.00 0.00 
1993:11 32.95 0.00 0.00 0.00 0 .00 90.00 0.00 
1993:12 32.93 0.00 0.00 0.00 0 .00 79.00 0.00 
199-4:01 32.90 1.00 0.00 0.00 0 .00 79.00 0.00 
199-4:02 32.11 0.00 0.00 0.00 0 .00 14.00 0.00 
199-4:03 32.16 0.00 0.00 0.00 1.00 94.00 0.00 
199-4:04 32.14 0 .00 0.00 0.00 0.00 90.00 0.00 
199-4:05 32.12 0.00 0.00 0.00 0.00 97.00 1.00 
1994:06 32.10 0 .00 0.00 1.00 0 .00 91.00 0.00 
1994:07 32.15 0.00 1.00 0.00 0.00 100.00 0.00 
1994:01 32.90 0.00 0.00 0.00 0.00 96.00 0.00 
1994:09 32.94 0.00 0.00 0.00 0.00 91.00 0.00 
1994:10 32.99 0.00 0.00 0.00 0.00 93.00 0.00 
1994:11 33.04 0 .00 0.00 0.00 0.00 17.00 0.00 
1994:12 33.09 0.00 0.00 0.00 0.00 15.00 0.00 
1995:01 33.13 1.00 0.00 0.00 0.00 11.00 0.00 
1995:02 33.11 0.00 0.00 0.00 0.00 14.00 0.00 

• 1995:03 33.23 0.00 0.00 0.00 1.00 17.00 0.00 
1995:04 33.27 0.00 0.00 0.00 0.00 95.00 0.00 
1995:05 33.32 0.00 0.00 0.00 0.00 91.00 1.00 
1995:06 33.36 0.00 0.00 1.00 0.00 100.00 0.00 
1995:07 33.31 0 .00 1.00 0.00 0.00 102.00 0.00 
1995:01 3:UO 0.00 0.00 0.00 0.00 96.00 0.00 
1995:09 33.42 0.00 0.00 0.00 0.00 94.00 0.00 
1995:10 33.43 0.00 0.00 0.00 0.00 90.00 0.00 
1995:11 33.45 0.00 0.00 0.00 0.00 17.00 0.00 
1995:12 33.47 0.00 0.00 0.00 0.00 14.00 0.00 
1996:01 33.41 1.00 0.00 0.00 0.00 13.00 0.00 
1996:02 33.50 0.00 0.00 0.00 0.00 16.00 0.00 
1996:03 33.52 0.00 0.00 0.00 1.00 16.00 0.00 
1996:04 33.53 0 .00 0.00 0.00 0 .00 92.00 0.00 
1996:05 33.55 0.00 0.00 0.00 0.00 92.00 1.00 
1996:06 33.56 0.00 0.00 1.00 0 .00 97.00 0.00 
1996:07 33.51 0.00 1.00 0.00 0.00 95.00 0.00 
1996:01 33.60 0.00 0.00 0.00 0 .00 93.00 0.00 
1996:09 33.62 0.00 0.00 0.00 0 .00 94.00 0.00 
1996:10 33.63 0 .00 0.00 0.00 0.00 92.00 0.00 
1996:11 33.65 0.00 0.00 0.00 0 .00 17.00 0.00 

• 0111a4701N-A 1 • . 1 • • 2-21 



Appendix 18.11.1 

• Hit'Oric:N ud ~ ~ llld D c' Porec:Mt Vlrilblel y..,... 
INCPEitHH JAN JUl. nJN MAR MAXlntP MAY 

1996:12 33.67 0 .00 0.00 0.00 0 .00 16.00 0.00 
1997:01 33.61 1.00 0.00 0.00 0 .00 17.00 0.00 
1997:01 33.70 0.00 0.00 0.00 0 .00 93.00 0.00 
1997:03 33.72 0.00 0.00 0.00 1.00 93.00 0.00 
1997:04 33.73 0 .00 0.00 0.00 0 .00 17.00 0.00 
1997:05 33.75 0.00 0.00 0.00 0 .00 16.00 1.00 
1997:06 33.77 0.00 0.00 1.00 0 .00 90.00 0.00 
1997:07 33.11 0.00 1.00 0.00 0 .00 92.00 0 .00 
1997:01 33.10 0.00 0.00 0.00 0 .00 90.00 0 .00 
1997:09 33.12 0.00 0.00 0.00 0.00 19.00 0.00 
1997:10 33.14 0.00 0.00 0.00 0 .00 92.40 0 .00 
1997:11 33.15 0 .00 0.00 0.00 0 .00 U .10 0.00 
1997:11 33.17 0.00 0.00 0.00 0 .00 13.90 0.00 
1991:01 33.19 1.00 0.00 0.00 0 .00 13.00 0.00 
1991:01 33.90 0.00 0.00 0.00 0 .00 17.10 0.00 
1991:03 33.91 0.00 0.00 0.00 1.00 19.10 0.00 
1991:04 33.94 0.00 0.00 0.00 0.00 93.00 0.00 
1991!05 Jl.ts 0 .00 0.00 0.00 0.00 175.90 1.00 

• 1991:06 33.97 0.00 0.00 1.00 0 .00 91.40 0 .00 

1991:07 33.99 0.00 1.00 0.00 0.00 99.20 0.00 
1991:01 ~.00 0.00 0.00 0.00 0.00 97.90 0.00 
1991:09 ~.01 0.00 0.00 0.00 0.00 97.00 0.00 
1991:10 34.0ot 0.00 0.00 0.00 0.00 91.40 0.00 
1991:11 ~.06 0.00 0.00 0.00 0 .00 U .20 0.00 
1991:12 ~.07 0.00 0.00 0.00 0 .00 13.90 O.Otl 

1999:01 ~.09 1.00 0.00 0.00 0 .00 13.00 0.00 
1999:01 ~.11 0.00 0.00 0 .00 0 .00 17.10 0.00 
1999:03 34.12 0.00 0.00 0.00 1.00 19.10 0.00 
1999:04 34.14 0.00 0.00 0.00 0 .00 93.00 0.00 
1999:05 34.16 0.00 0.00 0.00 0 .00 175.90 1.00 
1999:06 ~.17 0.00 0.00 1.00 0.00 91.40 0.00 
1999:07 34.19 0.00 1.00 0.00 0 .00 99.20 0.00 
1999:01 34.11 0.00 0.00 0.00 0.00 97.90 0.00 
1999:09 34.23 0.00 0.00 0.00 0.00 97.00 0.00 
1999:10 34.24 0.00 0.00 0.00 0 .00 92.40 0.00 
1999:11 34.26 0.00 0.00 0.00 0 .00 11.20 0 .00 
1999:12 34.11 0.00 0.00 0.00 0 .00 13.90 0.00 
2000:01 34.30 1.00 0.00 0.00 0 .00 13.00 0.00 
1000:02 34.31 0 .00 0.00 0.00 0 .00 17.10 0.00 
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• Hillaric:alllld Prajoc:ted Eaeqy ad Demend Fona~~ Vlrilbla 
Y.-!Maada INCPEitHH JAN JUL 1UN MAR MAXlEMP MAY 

2000:03 3-4.33 0.00 0.00 0.00 1.00 19.10 0.00 
2000:04 34.35 0.00 0.00 0.00 0 .00 93.00 0.00 
2000:05 34.36 0.00 0.00 0.00 0 .00 175.90 1.00 
2000:06 34.31 0.00 0.00 1.00 0.00 91.40 0.00 
2000:07 34.40 0.00 1.00 0.00 0 .00 99.20 0.00 

2000:01 3-4.43 0.00 0.00 0.00 0 .00 97.90 0.00 

2000:09 ,..,., 0 .00 0.00 0.00 0 .00 97.00 0.00 

2000:10 34.47 0.00 0.00 0.00 0 .00 92.40 0.00 
2000:11 34.50 0.00 0.00 0.00 0 .00 11.20 0.00 

2000:12 34.52 0.00 0.00 0.00 0 .00 13.90 0.00 

2001:01 3-4.54 1.00 0.00 0.00 0 .00 13.00 0.00 

2001:02 · 34.56 0.00 0.00 0.00 0 .00 17.20 0.00 
2001:03 34.59 0.00 0.00 0.00 1.00 19.10 0.00 

2001 :04 3-4.61 0.00 0.00 0.00 0 .00 93.00 0.00 

2001:05 3-4.63 0.00 0.00 0.00 0 .00 175.90 1.00 
2001:06 34.65 0.00 0.00 1.00 0.00 91.40 0.00 
2001:07 3-4.61 0.00 1.00 0.00 0 .00 99.20 0.00 

2001:01 3.4.'70 0.00 0.00 0.00 0 .00 97.90 0.00 

• 2001:09 34.72 0.00 0.00 0.00 0.00 97.00 0 .00 

2001:10 34.75 0.00 0.00 0.00 0 .00 92.40 0.00 
2001 :11 34.77 0.00 0.00 0.00 0 .00 11.20 0.00 
2001 :12 34.19 0.00 0.00 0.00 0.00 13.90 0.00 
2002:01 34.12 1.00 0.00 0.00 0.00 13.00 0.00 

2002;02 34.14 0.00 0.00 0.00 0 .00 17.20 0.00 

2002:03 34.16 0.00 0.00 0.00 1.00 19.10 0.00 

2002:04 34.11 0.00 0.00 0.00 0 .00 93.00 0.00 
2002:05 34.91 0.00 0.00 0.00 0 .00 175.90 1.00 
2002:06 34.93 0.00 0.00 1.00 0 .00 91.40 0.00 

2002:07 34.95 0 .00 1.00 0.00 0 .00 99.20 0.00 
2002:01 34.91 0.00 0.00 0.00 0.00 97.90 0.00 

2002:09 35.00 0.00 0.00 0.00 0.00 97.00 0.00 

2002:10 35.02 0.00 0.00 0.00 0 .00 92.40 0.00 
2002:11 35.05 0.00 0.00 0.00 0 .00 11.20 0.00 

2002 :12 35.07 0.00 0.00 0.00 0 .00 83 .90 000 
2003 :01 35.09 1.00 0.00 0.00 0 .00 13.00 0.00 
2003:02 35.12 0.00 0.00 0.00 0.00 17.20 0.00 

2003:03 35.14 0.00 0.00 0.00 1.00 19.10 0 .00 
2003:04 3H6 0.00 0.00 0.00 0.00 93.00 0.00 

2003:05 35.11 0.00 0.00 0.00 0.00 175.90 100 
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• Hillarica1 aDd Prqec:f.ed EaaJy IDd DeauiDd Foreca~t Vlrilblel 
Y ear/Mallllla INCPEitHH JAN JUL JUN MAR MAXTEMP MAY 
2003:06 35.21 0.00 0.00 1.00 0 .00 91.40 0.00 
2003:0'7 35.23 0.00 1.00 0.00 0 .00 99.20 0.00 
2003:01 35.26 0.00 0.00 0.00 0 .00 9790 0.00 
2003:09 35.21 0.00 0.00 0.00 0 .00 97.00 0.00 
2003:10 35.30 0.00 0.00 0.00 0 .00 92.40 0 .00 
2003:11 35.33 0.00 0.00 0.00 0.00 11.20 0 .00 
2003:12 35.35 0.00 0.00 0.00 0.00 13.90 0.00 
2004:01 35.37 1.00 0.00 0.00 0 .00 13.00 0 .00 
2004:02 35.40 0.00 0.00 0.00 0 .00 17.20 0 .00 
2004:03 35.42 0.00 0.00 0.00 1.00 19.10 0.00 
2004:04 35.44 0.00 0.00 0.00 0.00 93.00 0 .00 
2004:05 35.46 0.00 0.00 0.00 0 .00 175.90 1.00 
2004:06 35.49 0.00 0.00 1.00 0.00 91.40 0.00 
2004:0'7 JJ.Sl 0.00 1.00 0.00 0 .00 99.20 0.00 
2004:01 ,s.u 0.00 0.00 0.00 0 .00 97.90 0 .00 
2004:09 35.56 0.00 0.00 0.00 0 .00 97.00 0.00 
2004:10 35.58 0.00 0.00 0.00 0.00 92.40 0.00 
2004:11 35.61 0.00 0.00 0.00 0 .00 11.20 0.00 

• 2004:12 35.63 0.00 0.00 0.00 0.00 13.90 0 .00 
2005:01 35.65 1.00 0.00 0.00 0.00 13.00 0 .00 
2005:02 35.61 0.00 0.00 0.00 0 .00 17.20 0.00 
2005:03 35.70 0.00 0.00 0.00 1.00 19.10 0.00 
2005:04 35.72 0.00 0.00 0.00 0.00 93.00 0.00 
2005:05 35.75 0.00 0.00 0.00 0.00 175.90 1.00 
2005:06 35.77 0.00 0.00 1.00 0 .00 91.40 0.00 
2005:07 35.12 0.00 1.00 0.00 0 .00 99.20 0 .00 
2005:01 35.16 0.00 0.00 0.00 0 .00 97.90 0 .00 
2005:09 35.91 0.00 0.00 0.00 0 .00 97.00 0 .00 
2005:10 35.96 0.00 0 .00 0.00 0.00 92.40 0.00 
2005:11 36.01 0.00 0.00 0.00 0.00 11.20 0.00 
2005:12 36.05 0.00 0.00 0.00 0.00 13.90 0.00 
2006:01 36.10 1.00 0.00 0.00 0.00 13.00 0.00 
2006:02 36.14 0.00 0.00 0.00 0 .00 87.20 0.00 
2006:03 36.19 0.00 0.00 0.00 1.00 89.10 0.00 
2006:04 36.23 0.00 0.00 0 .00 0 .00 93.00 0.00 
2006:05 36.21 0.00 0.00 0.00 0 .00 175.90 1.00 
2006:06 36.33 0.00 0.00 1.00 0 .00 98.40 0.00 
2006:07 36.37 0.00 1.00 0.00 0 .00 99.20 0.00 
2006:08 36.42 0.00 0.00 0.00 0 .00 97.90 0.00 
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• m.aricllllld Projec:M s-ay _.Deewl Fonc:lll V..._ 
Year/Maalb INCPEitHH JAN JUL JUN MAR MAX1'ENP MAY 

2006:09 36.47 0 .00 0.00 0.00 0.00 91.00 0.00 
2006:10 36.52 0.00 0.00 0.00 0.00 92.40 0.00 
2006:11 36.56 0.00 0.00 0.00 0.00 11.20 0.00 
2006:12 36.61 0.00 0.00 0.00 0.00 13.90 0.00 
2007:01 36.66 1.00 0.00 0.00 0.00 13.00 0.00 

2007:02 36.70 0.00 0.00 0.00 0.00 17.20 0.00 
2007:03 36.75 0.00 0.00 0.00 1.00 19.10 0.00 
2007:04 36.10 0.00 0.00 0.00 0.00 93.00 0.00 
2007:05 36.14 0.00 0.00 0.00 0.00 175.90 1.00 
2007:06 36.19 0.00 0.00 1.00 0.00 91.40 0.00 
2007:07 36.94 0.00 1.00 0.00 0.00 99.20 0.00 
2007:01 36.99 0.00 0.00 0.00 0.00 91.90 0.00 
2007:09 37.04 0.00 0.00 0.00 0.00 91.00 0.00 
2007:10 37.01 0.00 0.00 0.00 0.00 92.40 0.00 
2007:11 37.13 0.00 0.00 0.00 0.00 11.20 0.00 
2007:12 37.11 0.00 0.00 0.00 0.00 13.90 0.00 
2001:01 37.23 1.00 0.00 0.00 0.00 13.00 0.00 
2001:02 37.27 0.00 0.00 0.00 0.00 17.20 0.00 

• 2001:03 37.32 0.00 0.00 0.00 1.00 19.10 0.00 
2001:04 37.37 0.00 0.00 0.00 0.00 93.00 0 .00 
2001:05 37.42 0.00 0.00 0.00 0.00 175.90 1.00 
2001:06 37.46 0.00 0.00 1.00 0.00 91.40 0.00 
2001:07 37.51 0.00 1.00 0.00 0.00 99.20 0.00 
2001:01 37.56 0.00 0.00 0.00 0.00 91.90 0.00 
2001:09 37.61 0.00 0.00 0.00 0 .00 91.00 0.00 
2001:10 37.66 0.00 0.00 0.00 0.00 92.40 0.00 
2001:11 37.71 0.00 0.00 0.00 0.00 11.20 0.00 
2001:12 37.76 0.00 0.00 0.00 0.00 13.90 0.00 
2009:01 37.11 1.00 0.00 0.00 0.00 13.00 0.00 
2009:02 37.15 0.00 0.00 0.00 0.00 17.20 0.00 
2009:03 37.90 0.00 0.00 0.00 1.00 19.10 0.00 
2009:04 37.95 0.00 0.00 0.00 0.00 93.00 0.00 
2009:05 31.00 0.00 0.00 0.00 0.00 175.90 1.00 
2009:06 38.04 0.00 0.00 1.00 0.00 98.40 0.00 
2009:07 38.09 0.00 1.00 0.00 0.00 99.20 0.00 
2009:01 31.14 0.00 0.00 0.00 0.00 91.90 0.00 
2009:09 31.19 0 .00 0.00 0.00 0.00 97.00 0.00 
2009:10 38.24 0.00 0.00 0.00 0.00 92.40 0.00 
2009:11 38.29 0.00 0.00 0.00 0.00 11.20 0.00 
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• Hilloricalllld Projected EaaJy llld DemiDd FONCIII Vlrilblcs 
Yar/Maatb INCPERHH JAN nn. JUN MAR MAXrnMP MAY 

2009:12 31.34 0.00 0.00 0.00 0.00 13.90 0.00 

2010:01 31.39 1.00 0.00 0.00 0.00 13.00 0.00 

2010:02 31.44 0.00 0.00 0.00 0.00 17.20 0 .00 

2010:03 38.49 0.00 0.00 0.00 1.00 19.10 0.00 
2010:04 31.54 0.00 0.00 0.00 0.00 93.00 0.00 
2010:05 31.59 0.00 0.00 0.00 0.00 175.90 1.00 
2010:06 31.63 0.00 0.00 1.00 0.00 91.40 0.00 
2010:07 31.61 0.00 1.00 0.00 0.00 99.20 0.00 
2010:08 31.73 0.00 0.00 0.00 0.00 97.90 0.00 

2010:09 31.77 0.00 0.00 0.00 0.00 97.00 0.00 
2010:10 31.12 0.00 0.00 0.00 0.00 92.40 0.00 

2010:11 31.17 0.00 0.00 0.00 0.00 81.20 0.00 
2010:12 31.91 0.00 0.00 0.00 0.00 13.90 0.00 

2011:01 31.96 1.00 0.00 0.00 0.00 13.00 0.00 

2011:02 39.00 0.00 0.00 0 .00 0.00 17.20 0.00 
2(... 1:03 39.05 0.00 0.00 0.00 1.00 19.10 0.00 
2011 :04 39.09 0.00 0.00 0.00 0.00 93.00 0.00 
2011:05 39.14 0.00 0.00 0.00 0.00 175.90 1.00 

• 2011:06 39.11 0.00 0.00 1.00 0.00 91.40 0.00 

2011:07 39.23 0.00 1.00 0.00 0.00 99.20 0.00 
2011:01 39.21 0.00 0.00 0.00 0.00 97.90 0.00 
2011:09 39.32 0.00 0.00 0.00 0.00 97.00 0.00 
2011:10 39.37 0.00 0.00 0.00 0.00 92.40 0.00 

2011:11 39.42 0.00 0.00 0.00 0.00 81.20 0.00 

2011 :12 39.46 0.00 0.00 0.00 0.00 13.90 0.00 
2012:01 39.51 1.00 0.00 0.00 0.00 13.00 0.00 
2012:02 39.56 0.00 0.00 0.00 0.00 17.20 0.00 

2012:03 39.60 0.00 0.00 0 .00 1.00 19.10 0.00 
2012:04 39.65 0.00 0.00 0.00 0.00 93.00 0.00 
2012:05 39.69 0.00 0.00 0.00 0.00 175.90 1.00 
2012:06 39.74 0.00 0.00 1.00 0.00 91.40 0.00 
2012:07 39.79 0.00 1.00 0.00 0.00 99.20 0.00 
2012:08 39.13 0.00 0.00 0.00 0.00 97.90 0.00 
2012:09 39.11 0.00 0.00 0.00 u.oo 97.~ 0.00 
2012:10 39.93 0.00 0.00 0.00 0.00 92.40 0.00 
2012:11 39.91 0.00 0.00 0.00 0.00 81.20 0.00 
2012:12 40.02 0.00 0.00 0.00 0.00 13.90 0.00 
2013:01 40.07 1.00 0.00 0.00 0.00 13.00 0 .00 
2013:02 40.12 0.00 0.00 0.00 0.00 17.20 0.00 
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• 11-.aa ud Projec:led EDerJy ad Demend Fona~t Van.bla 
Yar!MaDth INCPERHH JAN nn. JUN MAR MAXTEMP MAY 

2013:03 40.16 0.00 0.00 0.00 1.00 19.10 0.00 
2013:04 40.21 0.00 0.00 0.00 0 .00 93.00 0.00 
2013:0~ 40.26 0.00 0.00 0.00 0 .00 17~.90 1.00 
2013:06 40.30 0.00 0.00 1.00 0 .00 91.40 0.00 
2013:07 40.35 0.00 1.00 0.00 0 .00 99.20 0.00 
2013:01 40.40 0.00 0.00 0.00 0 .00 97.90 0.00 
2013:09 40.45 0.00 0.00 0.00 0 .00 97.00 0.00 
2013:10 40.50 0.00 0.00 0.00 0 .00 92.40 0.00 
2013: 11 40.54 0.00 0.00 0.00 0 .00 11.20 0.00 
2013:12 40.59 0.00 0.00 0.00 0 .00 13.90 0.00 
2014:01 40.64 1.00 0.00 0.00 0 .00 13.00 0.00 
2014:02 40.69 0.00 0.00 0.00 0 .00 17.20 0.00 
2014:03 40.73 0.00 0.00 0.00 1.00 89.10 0.00 
2014:04 40.71 0.00 0.00 0.00 0 .00 93.00 0.00 
2014:05 40.13 0.00 0.00 0.00 0 .00 175.90 1.00 
2014:06 40.87 0.00 0.00 1.00 0 .00 91.40 0 .00 
2014:07 40.92 0.00 1.00 0.00 0 .00 99.20 0.00 
2014:01 40.97 0.00 0.00 0.00 0 .00 97.90 0.00 

• 2014:09 41.02 0.00 0.00 0 .00 0 .00 97.00 0.00 
2014:10 41.07 0.00 0.00 0.00 0.00 92.40 0.00 
2014:11 41.12 0.00 0.00 0.00 0 .00 11.20 0.00 
2014:12 41.17 0.00 0.00 0.00 0.00 83.90 0.00 
2015:01 41.22 1.00 0.00 0.00 0 .00 83.00 0.00 
2015:02 41.26 0.00 0.00 0.00 0 .00 87.20 0.00 
2015:03 41.31 0.00 0.00 0.00 1.00 19.10 0.00 
2015:04 41.36 0.00 0.00 0.00 0 .00 93.00 0.00 
2015:05 41.41 0.00 0.00 0.00 0 .00 175.90 1.00 
2015:06 41.45 0.00 0.00 1.00 0 .00 91.40 0.00 
2015:07 41.50 0.00 1.00 0.00 0 .00 99.20 0.00 
201S:08 41.S4 0.00 0.00 0.00 0 .00 97.90 0.00 
201~:09 41.59 0.00 0.00 0.00 0 .00 97.00 0.00 
201S:10 41.63 0.00 0.00 0.00 0 .00 92.40 0.00 
lOIS: 11 41.61 0.00 0.00 0.00 0 .00 88.20 0.00 
201S:12 41.72 0.00 0.00 0.00 0 .00 13.90 0.00 
2016:01 41.77 1.00 0.00 0.00 0 .00 83.00 0.00 
2016:02 41.11 0.00 0.00 0.00 0 .00 87.20 0.00 
2016:03 41.16 0.00 0.00 0.00 1.00 19.10 0.00 
2016:04 41.90 0.00 0.00 0.00 0 .00 93.00 0.00 
2016:0S 41.94 0.00 0.00 0.00 0 .00 17~.90 1.00 
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• llilrariQI_. Prajecled l!aer&Y ad l)emend Fcnc:a~t Varilblcs 
v .. /Maalh INCPEitHH JAN JUL JUN MAll MAXTEMP MAY 

2016:06 41.99 0.00 0.00 1.00 0 .00 91.40 0.00 
2016:07 42.03 0.00 1.00 0.00 0 .00 99.20 0.00 
2016:01 42.01 0.00 0.00 0.00 0 .00 97.90 0.00 
2016:09 42.12 0.00 0.00 0.00 0 .00 97.00 0.00 
2016:10 42.17 0.00 0.00 0.00 0 .00 92.40 0.00 
2016:11 42.21 0.00 0 .00 0.00 0 .00 11.20 0.00 
2016:12 42.26 0.00 0.00 0.00 0 .00 83.90 0.00 

• lu.a.ical_. Prajecled EDqy ad Dcmend Fcnc:M Vlrilblel 
Yar/Moada NIN1EWP NOV OCT POPA PlliCPAlSD PRICEGSN PRJCERES 
1985:01 19.00 0 .00 0.00 76.76 1,703.95 139.11 82.65 
1985:02 32.00 0 .00 0.00 17.35 1,695.91 131.53 82.26 
1985:03 37.00 0 .00 0.00 17.93 1,619.53 138.01 81.95 
1915:04 45.00 0.00 0.00 71.52 1,714.00 139.99 83.13 
1985:05 59.00 0 .00 0.00 79.11 1,707.61 139.46 82.12 
1985:06 67.00 0 .00 0.00 79.70 1,702.14 139.01 12.59 
1985:07 66.00 0 .00 0.00 10.13 1,699.69 131.12 12.4-4 
1985:08 61.00 0 .00 0.00 10.56 1,696.54 131.56 82.29 
1985:09 61.00 0 .00 0.00 10.99 1,691.14 131.11 82.06 
1985:10 SI.OO 0 .00 1.00 11.43 1,719.31 140.42 83.39 
1985:11 4-4.00 1.00 0.00 81.16 1,714.57 140.03 83.17 
1985:12 26.00 0 .00 0.00 12.29 1,709.87 139.65 82.94 
1986:01 24.00 0 .00 0.00 12.73 1,705.19 139.27 82.71 
1986:02 36.00 0 .00 0.00 13.16 1.~87 139.65 82.94 
1916:03 31.00 0 .00 0.00 13.59 1,717.73 140.29 83.32 
1916:04 4-4.00 0 .00 0.00 14.03 1,716.06 135.71 78.64 
1986:05 52.00 0 .00 0.00 14.46 1,711.33 135.34 78.42 
1986:06 67.00 0.00 0.00 14.19 1,701.95 134.60 77.99 
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• HillorkaliDd Prajlc:lld I!MrJy .SDnunc! Farec:M Varilbla 
Ye./Moalb MIN1EMP NOV OCT FOPA PltJC£OSI) PRJCEOSN PRJC£RES 
1986:07 66.00 0.00 0.00 85.31 1,701.95 134.60 77.99 

1986:08 61.00 0.00 0.00 15.17 1,691.15 134.35 77.15 
1986:09 66.00 0.00 0.00 86.36 1,691.14 133.74 77.50 
1986:10 56.00 0.00 1.00 86.15 1,513.86 120.72 77.43 
1986:11 51.00 1.00 0.00 17.33 1,512.49 120.61 77.36 
1986:12 47.00 0.00 0.00 17.12 1,505.47 114.14 / 1.63 

1917:01 29.00 0.00 0.00 11.31 1,495.99 114.12 71.11 

1917:02 34.00 0.00 0.00 11.10 1,490.63 113.71 70.92 

1987:03 40.00 0.00 0.00 19.29 1,413.91 113.20 70.61 
1987:04 35.00 0.00 0.00 19.77 1,476.01 112.60 70.23 
1917:05 53.00 0.00 0.00 90.26 1,477.52 118.86 76.64 
1917:06 65.00 0.00 0.00 90.75 1.472.31 118.44 76.37 

1917:07 67.00 0 .00 0.00 91.23 1,461.43 111.13 76.17 
1917:01 67.00 0.00 0.00 91.71 1,464.49 121.27 79.53 

1917:09 66.00 0.00 0.00 92.11 1,456.15 120.63 79.11 

1917:10 50.00 0.00 1.00 92.66 1,453.05 120.32 71.91 

1917:11 41.00 1.00 0.00 93.14 1,451.10 120.22 71.14 
1917:12 36.00 0.00 0.00 93.62 1,451.10 120.22 71.14 

• 1911:01 33.00 0.00 0.00 94.10 1,441.03 119.90 71.63 

1911:02 35.00 0.00 0.00 94.51 1,444.29 119.59 78.43 

1911:03 36.00 0.00 0.00 95.05 1,431.09 119.01 78.09 

1911:04 43.00 0.00 0.00 95.53 1,430.72 111.47 77.69 
1988:0S S4.00 0.00 0.00 96.01 1,419.47 111.69 71.06 

1911:06 61.00 0.00 0.00 96.49 1,413.46 111.22 70.7S 

1988:07 66.00 0.00 0.00 96.17 1,407.50 110.75 70.46 

1988:08 67.00 0.00 0.00 97.25 1,401.51 110.29 70.16 
1981:09 59.00 0.00 0.00 97.63 1,392.22 109.55 69.69 

1981:10 51.00 0.00 1.00 91.00 1.317.59 109.18 69.46 

1911:11 47.00 1.00 0.00 91.31 1,391.14 113.10 74.11 

1911:12 29.00 0.00 0.00 91.76 1,311.13 113.61 73.91 

1989:01 41.00 0.00 0.00 99.14 1,311.95 113.05 73.62 

1989:02 25.00 0.00 0.00 99.52 1,376.27 112.58 73.31 

1989:03 39.00 0.00 0.00 99.90 1,368.39 111.94 72.89 
1989:04 45.00 0.00 0.00 100.21 1,359.50 111.21 72.42 
1989:05 Sl.OO 0 .00 0.00 100.66 1,341.77 107.S4 68.97 
1989:06 62.00 0.00 0.00 101.04 1,345.51 107.21 61.11 

1989:07 6S.OO 0.00 0.00 101.75 1,342.27 107.03 61.64 

1989:08 66.00 0.00 0.00 102.46 1,344.34 111.01 72.7S 

1989:09 66.00 0.00 0.00 103.18 1,340.03 110.72 72.S2 
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• HiiiDric:al aDd Projec:ted EaerJy aDd Dcmad FORall VuUblel 
Y~/Moatb NINIEWP NOV OCT POPA PIUCEGSD PRICEOSN PRJCERES 
1919:10 39.00 0.00 1.00 103.19 1,333.63 110.19 72.17 
1919:11 42.00 1.00 0.00 104.60 1,330.45 109.93 72.00 
1989:12 11.00 0.00 0.00 105.31 1,328.34 109.75 71 .89 
1990:01 36.00 0.00 0.00 106.03 1,312.73 101.46 71.04 
1990:02 42.00 0.00 0.00 106.74 1,306.59 107.96 70.71 
1990:03 44.00 0.00 0.00 107.45 1,300.50 107.45 70.31 
1990:04 42.00 0.00 0.00 101.16 1.297.41 107.20 70.22 
1990:05 55.00 0.00 0.00 101.11 1.295.47 107.04 70.11 
1990:06 60.00 0.00 0.00 109.59 1,219.49 106.54 69.11 
1990:07 66.00 0.00 0.00 110.13 1,212.57 105.97 69.41 
1990:01 65.00 0.00 0.00 110.67 1.275.11 107.45 71.16 
1990:09 62.00 0.00 0.00 111.21 1,266.45 106.72 70.61 
1990:10 46.00 0.00 1.00 111.74 1,231.92 104.45 69.19 
1990:11 45.00 1.00 0.00 112.21 1,235.63 104.55 69.39 
1990:12 31.00 0.00 0.00 112.82 1,235.20 106.65 71.57 
1991:01 35.00 0.00 0.00 113.36 1,227.17 106.02 71.15 
1991:02 29.00 0.00 0.00 113.90 1,226.05 105.16 71.04 
1991:03 36.00 0.00 0.00 114.44 1,226.96 105.94 71.10 

• 1991:04 49.00 0.00 0.00 114.91 1,220.56 102.15 68.11 
1991:05 62.00 0.00 0.00 115.52 1,211.52 104.10 69.46 
1991:06 63.00 0.00 0.00 116.06 1,219.29 106.51 71.93 
1991:07 66.00 0.00 0.00 116.47 1.216.18 105.84 71.34 
1991:01 61.00 0.00 0.00 116.19 1,209.33 101.43 67.00 
1991:09 61.00 0.00 0.00 117.31 1,205.12 100.46 66.13 
1991; 10 41.00 0.00 1.00 117.73 1,202.22 99.97 65.72 
1991:11 37.00 1.00 0.00 118.15 1,197.97 99.72 65.S9 
1991:12 31.00 . 0.00 0.00 118.57 1.194.52 91.66 64.61 
1992:01 29.00 0.00 0.00 118.91 1,193.12 100.43 66.47 
1992:02 35.00 0.00 0.00 119.40 1,111.66 91.32 64.44 
1992:03 40.00 0.00 0.00 119.82 1,113.50 97.01 63.32 
1992:04 44.00 0.00 0.00 120.24 961.53 83.74 55.93 
1992:05 44.00 0.00 0.00 120.66 962.16 85.63 57.86 
1992:06 65.00 0.00 0.00 121.08 961.11 16.52 58.11 
1992:07 66.00 0.00 0.00 12l.SI 958.31 86.15 58.51 
1992:01 60.00 0.00 0.00 122.01 955.92 85.61 51.03 
1992:09 66.00 0.00 0.00 122.51 953.94 14.86 57.33 
1992:10 53.00 0.00 1.00 123.01 949.50 14.10 56.68 
1992:11 36.00 1.00 0.00 123.S8 947.82 14.25 56.89 
1992:12 36.00 0.00 0.00 124.08 946.97 14.62 57.30 
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• HiiiDricalllld Pnl;eaed £aer&y llld Demud Porec:aa Vlrilbla 
Y.-IMGadl MINTEWP NOV OCT POPA PIUCE08D PRJCEOSN PRICERES 
1993:01 37.00 0.00 0.00 124.59 942.66 84.53 57.34 
1993:02 32.00 0 .00 0.00 125.09 939.24 84.10 , .01 

1993:03 30.00 0.00 0.00 125.59 931.16 84.21 ~7. 16 

1993:04 42.00 0.00 0.00 126.09 934.47 84.08 ~7.14 

1993:05 53.00 0.00 0.00 126.59 933.67 84.45 57.55 
1993:06 62.00 0.00 0.00 127.09 933.09 13.17 56.97 
1993:07 65.00 0.00 0.00 127.54 932.37 83.74 56.86 
1993:08 64.00 0.00 0.00 127.91 930.75 84.47 ~7.65 

1993:09 62.00 0.00 0.00 121.43 930.15 84.56 ~7.75 

1993:10 40.00 0.00 1.00 121.17 916.91 84.11 57.41 
1993:11 34.00 1.00 0.00 129.32 9U.II 13.11 57.17 

1993:12 26.00 0.00 0.00 129.76 922.72 83.38 56.79 
1994:01 33.00 0.00 0.00 130.20 921.3~ 83.16 56.60 
1994:02 33.00 0 .00 0.00 130.65 911.72 82.82 S6.34 
1994:03 37.00 0.00 0.00 131.09 915.13 82.77 S6.31 
1994:04 42.00 0.00 0.00 131.54 914.55 82.62 S6.26 
1994:05 50.00 0.00 0.00 131.91 912.96 82.71 56.41 
1994:06 61.00 0.00 0.00 132.43 914.77 86.77 60.54 

• 1994:07 66.00 0.00 0.00 132.19 910.10 85.59 59.44 
1994:08 66.00 0.00 0.00 133.36 907. 1~ 84.71 ~8.6~ 

1994:09 62.00 0.00 0.00 133.12 903.60 82.80 S6.80 
1994:10 59.00 0.00 1.00 134.11 901.44 81.20 55.21 
1994:11 41.00 1.00 0.00 134.75 197.12 79.06 53.14 
1994:12 39.00 0.00 0.00 13~.2 1 195.91 79.01 ~3 . 13 

199~:01 34.00 0 .00 0.00 135.68 192.55 78.29 ~2.50 

199~:02 25.00 0.00 0.00 136.14 119.33 76.69 50.9~ 

199~:03 42.00 0.00 0.00 136.61 187.61 77.11 51.43 
1995:04 44.00 0 .00 0.00 137.07 114.43 76.61 51.01 
1995:05 61.00 0.00 0.00 137.~3 112.53 76.83 ~1.31 

199~ :06 59.00 0.00 0.00 138.00 lll.S1 77.92 ~2 .46 

199~:07 65.00 0.00 0.00 138.37 111.14 78.08 ~2.64 

1995:08 68.00 0.00 0.00 138.74 871.22 76.74 ~1.35 

1995:09 65.00 0.00 0.00 139.12 876.57 76.14 50.78 
1995:10 ~3.00 0.00 1.00 139.49 872.91 7~.07 49.80 
199~: 11 37.00 1.00 0.00 139.86 171.70 74.39 49.13 
1995:12 25.00 0.00 0.00 140.24 870.10 74.34 49.13 
1996:01 2~.00 0.00 0.00 140.61 166.36 73.68 48.~7 

1996:02 23.00 0.00 0.00 140.98 866.17 7~.03 49.97 
1996:03 29.00 0 .00 0.00 141.35 862.67 74.~8 49.61 

• 0111~0111-A 18.11.2-31 



D Appenclbl11.11.l 

• w.anc.l .S Prajeceed Baqy IDII ()emend Ponall Vlrilb&el 
y~ NINTBNP NOV OCT POPA PIUCBOID PIUCBOIN PIUCERES 
1996:04 41.00 0 .00 0.00 141.73 159.74 74.67 49.80 
1996:05 55.00 0.00 0.00 142.10 157.39 74.83 50.04 
1996:06 56.00 0.00 0.00 142.47 859.71 17.72 52.9-4 
1996:07 61.00 0.00 0.00 142.16 157.97 77.41 52.61 
1996:01 60.00 0.00 0.00 143.24 155.74 75.67 50.95 
1996:09 ss.oo 0 .00 0.00 143.63 151.24 80.15 55.50 
1996:10 43.00 0.00 1.00 144.01 151.52 76.87 52.33 
1996:11 40.00 1.00 0.00 144.40 145.55 73.34 48.11 
1996:12 35.00 0 .. 00 0.00 144.71 144.12 73.85 49.45 
1997:01 30.00 0 .. 00 0.00 145.17 146.72 77.42 53.05 
1997:02 43.00 0 .• 00 0.00 145.55 146.11 71.74 ;4.42 
1997:03 51.00 0.()0 0.00 145.9-4 145.56 71.67 54.37 
1997:04 52.00 0.00 0.00 146.32 143.91 77.49 53.21 
1997:05 63.00 0.00 0.00 146.71 842.97 77.03 52.76 
1997:06 71.00 0.00 0.00 147.09 140.11 75.20 50.96 
1997:07 74.00 0.00 0.00 147.49 137.69 74.13 49.94 
1997:01 72.00 0 .. 00 0.00 147.19 137.34 75.21 51.06 
1997:09 72.00 0.()0 0.00 148.21 133.62 73.38 49.29 

• 1997:10 41.20 0 .. 00 1.00 141.61 111.69 71.81 41.37 

1997:11 40.70 1.00 0.00 149.01 109.69 71.64 41.25 
1997:12 32.00 0 .00 0.00 149.41 107.70 71.46 41.14 
1991:01 33.30 0.00 0.00 149.17 105.71 71.29 48.02 
1991:02 32.20 0.00 0.00 150.27 103.73 71.11 47.90 
1991:03 31.40 0 .. 00 0.00 150.67 1101 .75 70.94 47.78 
1991:04 44.40 0 .00 0.00 151.07 799.78 70.76 47.66 
1998:05 54.10 0 .. 00 0.00 151.46 797.11 70.59 47.55 
1998:06 62.00 0 .00 0.00 151.16 79S.IS 70.41 47.43 

1991:07 66.00 0.00 0.00 152.27 793.19 70.24 47.31 

1991:01 65.60 0.00 0.00 152.61 791.94 70.07 47.20 
1991:09 63.00 0.00 0.00 153.09 719.99 69.19 47.01 
1998:10 41.20 0.00 1.00 153.50 761.17 68.07 45.16 
1998:11 40.70 1.00 0.00 153.91 766.98 67.90 45.75 
1998:12 32.00 0.00 0.00 154.32 765.09 67.73 45.64 
1999:01 33.30 0.00 0.00 154.73 763.21 67.56 45.53 
1999:02 32.20 0.00 0.00 155.14 761.33 67.40 45.41 
1999:03 31.40 0.00 0.00 155.55 759.46 67.23 45.30 
1999:04 44.40 0.00 0.00 155.96 757.59 67.07 45.19 
1999:05 54.10 0.00 0.00 156.37 755.73 66.90 45.01 
1999:06 62.00 0.00 0.00 156.71 753.17 66.74 44.97 
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• w.ric:alad Plajoc:tld e.qyllld l)emand FoncM Vlrilbla 
Y•!Mollla MIN11INP NOV OCT POPA PIUC80ID PIUCEOSN PIUCERES 
1999:07 66.00 0 .00 0.00 157.21 152.01 66.57 44.16 

1999:01 65.60 0 .00 0.00 157.63 750.16 66.41 44.75 
1999:09 63.00 0.00 0.00 151.05 741.32 66.2~ 44.64 

1999:10 41.20 0 .00 1.00 151.41 711.31 64.51 43.41 

1999:11 40.70 1.00 0.00 151.90 726.52 64.)6 4l.ll 
1999:12 32.00 0.00 0.00 159.33 72A.73 64.20 43.27 
2000:01 33.30 0.00 0.00 159.75 722.95 64.04 43.16 

2000:02 32.20 0.00 0.00 160.17 721.17 63.11 43.06 

2000:03 31.40 0.00 0.00 160.60 719.40 63.72 42.95 

2000:04 .U.40 0.00 0.00 161.02 717.63 63.57 42.15 
2000:05 54.10 0.00 0.00 16l..U 715.16 63.41 42.74 

2000:06 62.00 0 .00 0.00 161.17 714.10 63.26 42.64 

2000:07 66.00 0 .00 0.00 162.27 712.34 61.10 42.,! 

2000:01 65.60 0.00 0.00 162.67 710.59 62.94 42.43 

2000:09 63.00 0.00 0.00 163.01 701.14 62.79 42.32 

2000:10 41.20 0 .00 1.00 163.41 619.19 61.15 41.23 

2000:11 40.70 1.00 0.00 163.11 611.20 61.00 41.13 

2000:12 32.00 0 .00 0.00 164.11 616.50 60.15 41.03 

• 2001:01 33.30 0 .00 0.00 164.69 614.11 60.70 40.93 

2001 :02 32.20 0 .00 0.00 165.09 613.13 60.55 40.13 

2001:03 31.40 0 .00 0.00 165.49 611.45 60.40 40.72 

2001:04 .U.40 0 .00 0.00 165.90 679.77 60.25 40.62 

2001 :05 54.10 0 .00 0.00 166.30 671.10 60.10 40.52 

2001 :06 62.00 0.00 0.00 166.70 676.43 59.96 40.42 

2001:07 66.00 0.00 0.00 167.12 674.77 59.11 40.33 

2001:01 65.60 0.00 0.00 167.53 673.11 59.66 40.23 

2001:09 63.00 0.00 0.00 167.95 671 .4~ 59.51 40.13 

2001:10 41.20 0 .00 1.00 161.36 653.50 57.96 39.09 

2001:11 40.70 1.00 0.00 161.71 651.90 57.12 39.00 

2001:12 32.00 0 .00 0.00 169.19 650.29 57.61 31.90 

2002:01 33.30 0 .00 0.00 169.61 641.69 57.53 31.80 
2002:02 32.20 0.00 0.00 170.02 647.10 57.39 31.71 

2002:03 31.40 0 .00 0.00 170.44 645.50 57.25 31.61 

2002:04 .U.40 0 .00 0.00 170.15 643.92 57.11 31.52 

2002:0~ 54.80 0.00 0.00 171.27 642.33 56.97 31.42 

2002:06 62.00 0.00 0.00 171.61 640.75 56.13 31.33 
2002:07 66.00 0 .00 0.00 172.11 639.17 56.69 31.24 

2002:01 65.60 0 .00 0.00 172.54 637.60 56., 31.14 

2002:09 63.00 0 .00 0.00 172.96 636.03 56.41 31.05 
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• Hi11Dric1118d Projlclld £-aY l8d Demaad Foree~~~ Varilblel 
Yeu!Moolh ~ NOV OCT POPA PJtX:EOSD PIJCEOSN PRICERES 
2002:10 48.20 Q.OO 1.00 173.39 619.03 54.94 37.07 
2002:11 40.70 1.00 0.00 173.12 617.51 54.10 36.98 
2002:12 32.00 0.00 0.00 174.25 615.99 54.67 36.11 
2003:01 33.30 0.00 0.00 174.67 614.41 54.53 36.79 
2003:02 32.20 0.00 0.00 175.10 612.96 54.40 36.70 
2003:03 38.40 0.00 0.00 175.53 611.46 54.27 36.61 
2003:04 44.40 0.00 0.00 175.96 609.95 54.13 36.52 
2003:05 54.10 0.00 0.00 176.31 601.45 54.00 36.43 
2003 :06 62.00 0.00 0.00 176.11 606.95 53.17 36.34 
2003 :07 66.00 0.00 0.00 177.25 605.46 53.73 36.25 
2003:08 65.60 0.00 0.00 177.69 603.97 53.60 36.17 
2003:09 63.00 0.00 0.00 171.13 602.49 53.47 36.01 
2003:10 41.20 0.00 1.00 171.57 601.00 53.34 35.99 
2003:11 40.70 1.00 0.00 179.01 599.52 53.21 35.90 
2003:12 32.00 0 .00 0.00 179.45 598.05 53.01 35.11 
2004:01 33.30 0.00 0.00 179.19 596.51 52.95 35.72 
2004:02 32.20 0 .00 0.00 110.33 595.11 52.12 35.63 
2004:03 38.40 0 .00 0.00 110.77 593.65 52.69 35.55 

• 2004:04 44.40 0.00 0.00 111.21 592.19 52.56 3S.46 
2004:05 54.80 0 .00 0.00 111.65 590.73 51.43 3S.37 
2004:06 62.00 0 .00 0.00 112.09 519.11 52.30 35.29 
2004:07 66.00 0 .00 0.00 112.55 517.13 52.17 35.20 
2004:08 65.60 0 .00 0.00 113.00 516.31 52.04 3S.II 
2004:09 63.00 0 .00 0.00 113.45 514.94 51.91 35.03 
2004:10 48.20 0.00 1.00 113.91 513.50 51.71 34.94 
2004:11 40.70 1.00 0.00 114.36 512.06 51.66 34.85 
2004:12 31.00 0.00 0.00 114.11 510.63 5U3 34.77 
2005:01 33.30 0.00 0.00 115.17 579.20 Sl.40 34.61 
2005:02 31.10 0.00 0.00 115.71 577.71 51.21 34.60 
2005:03 38.40 0.00 0.00 116.17 576.36 51.15 34.51 
1005:04 44.40 0 .00 0.00 116.63 574.94 51.03 34.43 
2005:05 54.10 0.00 0.00 117.01 573.52 50.90 34.34 
2005:06 62.00 0 .00 0.00 117.53 571.11 50.77 34.26 
2005:07 66.00 0 .00 0.00 117.94 570.70 S0.6S 34.17 
2005:08 65.60 0 .00 0.00 111.34 569.30 50.52 34.09 
2005:09 63.00 0 .00 0.00 111.75 567.90 50.40 34.01 
2005:10 48.10 0 .00 1.00 119.15 566.50 SO.ll 33.92 
2005:11 40.70 1.00 0.00 119.56 565.11 50.15 33.14 
2005:12 32.00 0 .00 0.00 119.97 563.72 50.03 33.75 
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Year/Moath MINTEMP NOV OCT POPA PIUCEOSD PIICEOSN PIJCP.RES 
2006:01 33.30 0.00 0.00 190.37 562.33 49.91 33.67 
2006:02 32.20 0.00 0.00 190.71 560." 49.78 33.59 
2006:03 31.40 0.00 0.00 191.11 559.57 49.66 3UI 
2006:04 44.40 0.00 0.00 191.59 551.19 49.54 33.42 
2006:05 54.10 0.00 0.00 191.99 556.11 49.42 33.34 
2006:06 62.00 0.00 0.00 192.40 555.45 49.30 33.26 
2006:07 66.00 0.00 0.00 192.11 SSt.OI 49.17 33.11 
2006:08 65.60 0.00 0.00 193.23 552.71 49.05 33.10 
2006:09 63.00 0.00 0.00 193.65 551.36 41.93 33.01 
2006:10 41.20 0.00 1.00 1M.06 550.00 41.11 32.93 
2006:11 40.70 1.00 0.00 194.41 541.65 41.69 32.15 

2006:12 32.00 0.00 0.00 194.19 547.JO 41.57 32.17 
2007:01 33.30 0.00 0.00 195.31 545.95 41.45 32.69 
2007:02 32.20 0.00 0.00 1".73 544.61 41.33 32.61 
2007:03 31.40 0.00 0.00 196.14 541.27 41.11 ll.53 
2007:04 44.40 0.00 0.00 IN.56 SU.93 41.10 32.45 
2007:05 54.10 0.00 0.00 lt6.9'7 540 . .0 4'7.91 32.37 
2007:06 62.00 0.00 0.00 197.39 539.27 47.16 32.29 

• 2007:07 66.00 0.00 0.00 197.12 537.M 47.74 32.21 
2007:08 65.60 0.00 0.00 191~ 536.62 47.62 32.13 
2007:09 63.00 0.00 0.00 191.67 535.30 47.51 32.05 
2007:10 41.20 0.00 1.00 199.10 533.91 47.39 31.97 
2007:11 40.70 1.00 0.00 199.52 532.67 47.27 31.90 
2007:12 32.00 0.00 0.00 199.95 531.36 47.16 31.12 
2008:01 33.30 0.00 0.00 200.31 530.05 47.04 31.74 
2001:02 32.20 0.00 0.00 200.10 521.75 46.93 31.66 
2008:03 31.40 0.00 0.00 201.23 527.45 46.11 31.51 
2008:04 44.40 0.00 0.00 201.66 526.15 46.70 lUI 
2008:05 St.IO 0.00 0.00 201.01 524.16 46.51 31.43 
2008:06 62.00 0 .00 0.00 201.51 523.56 46.47 31.35 
2008:07 66.00 0.00 0.00 202.95 522.21 46.35 31.27 
2001:01 65.60 0.00 0.00 203.39 520.99 46.24 31.20 
2008:09 63.00 0.00 0.00 203.12 519.71 46.12 31.12 
2008:10 41.20 0.00 1.00 204.26 511.43 46.01 31.04 
2008:11 40.70 1..00 0.00 204.70 517.16 45.90 30.97 
2008:12 32.00 0.00 0.00 205.14 SlS.aa 45.78 30.19 
2009:01 33.30 0.00 0.00 205.57 514.61 45.67 3<>.81 
2009:02 32.20 0.00 0.00 206.01 513.35 45.56 30.74 
2009:03 31.40 0.00 0.00 206.45 511.01 45.45 30.66 
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• HilloricaliM ~ E.qy ud l)emand P~ VINbla 
Y•JMaacb MINJl!NP NOV OCT Jl(ltA PRICEOSD PIUCEOSN PRJCERES 

2009:04 44.40 0 .00 0.00 206.19 S10.12 4S.34 30.59 

2009:05 54.10 0 .00 0.00 207.33 509.57 45.22 30.51 
2009:06 62.00 0 .00 0.00 107.76 SOI.31 4S.11 30.44 
2009:07 66.00 0 .00 0.00 201.21 S07.06 4S.OO 30.36 
2009:08 65.60 0.00 0.00 201.66 SOS.I2 44.19 30.29 
2009:09 63.00 0.00 0.00 209.11 5<M.57 44.78 30.21 
2009:10 41.20 0.00 1.00 l09.S6 S03.33 44.67 30.14 

2009:11 40.70 1.00 0.00 210.01 502.09 44.S6 30.06 

2009:12 32.00 0.00 0.00 210.~ 500.16 44.45 29.99 

2010:01 33.30 0.00 0.00 210.91 499.62 44.J4 29.92 
2010:02 32.20 0.00 0 .00 211 .36 491.40 44.23 29.14 
2010:03 31.40 0.00 0.00 211.11 497.17 44.12 29.77 
2010:04 44.40 0.00 0.00 212.2S 49S.9S 44.01 29.70 

2010:0S 54.10 0.00 0.00 212.10 4M.73 43.91 29.62 

2010:06 62.00 0.00 0.00 213.1S 49).51 43.10 29.55 
2010:07 66.00 0.00 0.00 213.57 492.29 43.69 29.41 
2010:01 6S.60 0.00 0 .00 213.99 491.01 43.51 29.41 
2010:09 63.00 0.00 0.00 214.41 419.11 43.41 29.33 

• 2010:10 41.20 0.00 1.00 214.13 411.67 43.37 29.26 
2010:11 40.10 1.00 0.00 21S.2S 417.47 43.26 29.19 

2010:12 32.00 0.00 0.00 215.67 416.27 43.16 29.12 
2011 :01 33.30 0.00 0.00 216.09 41S.07 43.0S 29.05 
2011 :02 32.20 0.00 0.00 216.51 413.11 42.94 21.97 
2011:03 31.40 0.00 0 .00 216.93 412.69 42.14 21.90 
2011:04 44.40 0.00 0.00 217.35 41l.SO 42.73 21.13 
2011:05 54.10 0.00 0.00 217.77 410.32 42.63 21.76 

2011:06 62.00 0.00 0.00 211.19 419.14 42.52 21.69 
2011:07 66.00 0.00 0.00 211.62 477.96 42.42 21.62 
2011:01 65.60 0.00 0.00 219.05 476.71 42.31 21.55 
2011:09 63.00 0.00 0.00 219.41 475.61 42.21 21.41 
2011:10 41.20 0.00 1.00 219.91 474.44 42.11 21.41 
2011:11 40.10 1.00 0.00 220.34 473.27 42.00 21.34 
2011:12 32.00 0.00 0.00 220.77 472.11 41.90 21.27 
2012:01 33.30 0.00 0.00 221.20 470.94 41.10 21.20 
2012:02 32.20 0.00 0.00 221.63 469.79 41.69 21.13 
2012:03 31.40 0.00 0.00 222.06 461.63 41.59 21.06 
2012:04 44.40 0.00 0.00 222.49 467.41 41 .49 27.99 
2012:05 54.10 0.00 0.00 222.92 466.33 41 .39 27.92 
2012:06 62.00 0.00 0.00 223.35 465.11 41.21 27.15 
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• a.rtc:li.S Prajlclld &.IY IIIII Oensnd Pcnca~~ Vlrilblel 
Y•JNaada NINTBNP NOV OCT POPA PRJCEOSD PRJCEOSN PRICERES 
2012:07 66.00 0.00 0.00 223.79 464.04 41.18 27.79 

2012:08 65.60 0.00 0.00 224.13 462.89 41.01 17.72 
1012:09 63.00 0.00 0.00 224.67 461 .. 75 40.91 17.65 
2012:10 41.20 0.00 1.00 225.11 460.61 40.11 27.51 
2012:11 40.70 1.00 0.00 215.55 459.49 40.71 27.51 
1012:12 S2.00 0.00 0.00 225.99 451.36 40.68 27.45 

2013:01 33.30 0.00 0.00 226.43 457.23 40.58 27.38 
2013:02 31.20 0.00 0.00 226.17 456.10 40.41 27.31 

2013:03 38.40 0.00 0.00 227.31 454.91 40.38 27.14 
2013:04 44.40 0.00 0.00 217.75 453.16 40.11 27.18 
2013:05 54.10 0.00 0.00 221.19 451.74 40.18 27.11 

2013:06 62.00 0.00 0.00 221.63 451.63 40.01 27.04 

2013:07 66.00 0.00 0.00 229.01 450.52 39.98 26.91 

1013:01 65.60 0.00 0.00 229.53 449.41 39.18 26.91 
2013:09 63.00 0.00 0.00 229.98 441.31 39.79 l6.14 
2013:10 41.10 0.00 1.00 230.43 447.20 39.69 l6.11 
2013:11 40.70 1.00 0.00 230.11 446.10 39.59 26.71 
2013:12 l2.00 0.00 0.00 231.33 445.00 39.49 26.65 

• 2014:01 33.30 0 .. 00 0.00 231 .79 443.91 39.40 26.58 

2014:02 31.20 0.00 0.00 132.14 441.12 39.30 26.52 

2014:03 31.40 0.00 0.00 131.69 441.73 39.20 26.45 

2014:04 44.40 0.00 0.00 133.14 440.64 39.11 26.39 
2014:05 54.80 0.00 0.00 133.59 439.56 39.01 26.32 
1014:06 61.00 0.00 0.00 234.04 431.41 31.91 26.26 
2014:07 66.00 0 .. 00 0.00 234.50 437.40 31.12 26.19 

2014:01 65.60 0.00 0.00 234.96 436.32 31.72 26.13 

2014:09 63.00 0 .00 0.00 235.42 435.15 38.63 26.06 

2014:10 41.20 0 .00 1.00 135.18 434.11 31.53 26.00 
2014:11 40.70 1.00 0.00 136.34 433.11 38.44 25.93 
2014:11 32.00 0.00 0.00 236.10 432.04 38.34 25.87 

2015:01 33.30 0.00 0.00 237.27 430.98 38.2S 2S.Il 

2015:02 32.10 0 .00 0.00 237.73 419.92 38.15 25.74 

2015:03 31.40 0 .00 0.00 131.19 428.16 38.06 25.68 

2015:04 44.40 0.00 0.00 138.65 417.81 37.97 25.62 

2015:05 54.10 0 .. 00 0.00 139.11 416.76 37.17 25.55 
2015:06 62.00 0.00 0.00 139.57 415.71 37.78 15.49 

2015:07 66.00 0.00 0.00 140.00 424.66 37.69 25.43 

2015:01 65.60 0 .00 0.00 140.42 423.61 37.60 2S.37 

2015:09 63.00 0 .00 0.00 140.8S 422.57 37.SO 2S.JO 
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• Hi-.iic:ll ... Plajlc:lld Baqy ad De •" Pcnc:111 Vuilblel 
Y•IMaalla NDnDotP NOV OCT PCWA PIDOSD PRJCEOSN PRIC~ 

2015:10 41.20 0.00 1.00 141.21 42U3 37.41 2~.24 

2015:11 40.70 1.00 0.00 141.70 420.49 37.32 2~.11 

2015:12 32.00 0.00 0.00 142.13 419.46 37.23 2~. 12 

2016:01 33.30 0.00 0.00 142.56 411.43 37.13 25.06 
2016:02 32.20 0.00 0.00 142.91 417.40 37.04 24.99 
2016:03 31.40 0.00 0.00 143.41 416.37 36.95 24.93 
2016:04 44.40 0.00 0.00 243.14 415.35 36.16 24.17 
2016:05 54.10 0.00 0.00 244.26 414.33 36.77 24.11 

2016:06 62.00 0.00 0.00 144.69 413.31 36.61 24.7~ 

1016:07 66.00 0.00 0.00 145.13 412.29 36.59 24.69 
1016:01 65.60 0.00 0.00 145.56 411.27 36.50 24.63 
2016:09 Q .OO 0.00 0.00 146.00 410.l6 36.41 24.~7 

2016:10 41.20 0.00 1.00 246.43 409.2~ 36.32 24.~1 

2016:11 40.'70 1.00 0.00 246.17 401.2~ 36.23 24.4~ 

2016:12 32.00 0.00 0.00 147.30 407.24 36.14 24.39 

• 
HiiiDrical_. Prcil*d &.JY ad Deme'MI ror- Vlrilbael 

Y.-INaalb lt.YTOT SA'IUIAT2 SAT_APPL SAT_HEAT SAT_RFRG SEP SERVICES 
1915:01 935.05 610.00 0.61 0.71 0.1~ 0.00 19.93 

1915:02 943.20 611.00 0.61 0.71 0.1~ 0.00 20.01 

191~:03 951.35 612.00 0.61 0.71 0.1~ 0.00 20.13 
198~:04 959.51 613.00 0.61 0.71 0.15 0.00 20.37 

1985:05 967.66 614.00 0.61 0.71 0.15 0.00 20.~2 

1985:06 97~.11 615.00 0.61 0.71 0.15 0.00 20.67 
1985:07 983.86 616.00 0.61 0.71 0.1~ 0.00 10.16 
198~:01 991.90 617.00 0.61 0.71 0.1~ 0.00 21 .0~ 

198~:09 999.94 611.00 0.61 0.71 0.15 1.00 11.24 

198~: 10 1.007.91 619.00 0.61 0.71 0.15 0.00 11.43 
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• Hi• :bl_.,....a..,y IMD tPonc:Mtv.-.. 
y~ llYTOT IAnJIA'IE SAT_APPL IAT_HEAT SAT_ItFilG SEP SERVICES 

1985:11 1.016.02 690.00 0.61 0.71 0.15 0.00 21.62 
1985:12 1.024.07 691.00 0.61 0.71 0.16 0.00 21.11 
1986:01 1.032.11 692.00 0.61 0.71 0.16 0.00 22.00 
1986:02 1.040.15 693.00 0.61 0.71 0.16 0.00 22.19 
1986:03 1.041.19 694.00 0.61 0.71 0.16 0.00 21.31 
1916:04 1.056.24 695.00 0.61 0.71 0.16 0.00 22.57 
1916:05 1.064.21 696.00 0.61 0.72 0.16 0.00 22.76 
1986:06 1.072.32 697.00 0.62 0.72 0.16 0.00 22.96 
1916:07 1.079.39 691.00 0.62 0.72 0.16 0.00 23.17 
1916:01 1,016.45 699.00 0.61 0.72 0.16 0.00 13.39 
1916:09 1.093J2 '700.00 0.62 0.72 0.16 1.00 23.60 
1916:10 1.100.59 701.00 0.62 0.72 0.16 0.00 23.82 
1916:11 1,107.65 702.00 0.62 0.72 0.86 0.00 24.03 
1916:12 1,114.72 '703.00 0.62 0.72 0.16 0.00 24.25 
1987:01 1.121.79 ?M.OO 0.6l 0.72 0.16 0.00 14.46 
1917:02 1.121.15 '705.00 0.62 0.'72 0.16 0.00 24.68 
1917:03 1.135.92 706.00 0.6l 0.72 0.16 0.00 24.90 
1917:04 1.142.99 707.00 0.61 0.72 0.16 0.00 2S.ll 

• 1987:05 l,lSO.OS 701.00 0.63 0.72 0.87 0.00 25.33 

1987:06 1,157.12 709.00 0.63 0 .72 0.87 0.00 2S.S4 
1987:07 1,164.32 710.00 0.63 0.73 0.87 0.00 25.73 
1987:01 1.171.51 711.00 0.63 0.73 0.87 0.00 25.92 
1917:09 1,171.71 712.00 0.63 0.73 0.87 1.00 26.12 
1987:10 1.115.91 713.00 0 .63 0.73 0.87 0.00 26.31 
1987:11 1,193.10 714.00 0.63 0 .73 0.87 0.00 26.SO 
1917:12 1,200.30 715.00 0.63 0.73 0.87 0.00 26.69 
1911:01 1.207.50 716.00 0.64 0 .73 0.87 0.00 26.88 
1911:02 1.214.69 717.00 0.64 0 .73 0.87 0.00 27.07 
1911:03 1,221.19 718.00 0.64 0 .73 0.87 0.00 27.26 
1911:04 1,229.09 719.00 0.64 0.73 0.87 0.00 27.4S 
1988:05 1,236.21 720.00 0.64 0.73 0.87 0.00 27.64 
1988:06 1,243.41 721.00 0.64 0.73 0.87 0.00 27.84 
1988:07 1,249.16 722.00 0.64 0.73 0.88 0.00 28.0S 
1911:01 1,256.24 723.00 0.64 0.74 0.88 0.00 21.27 
1911:09 1,262.61 724.00 0.65 0.74 o.a 100 28.49 
1911:10 1,268.99 72S.OO 0.65 0.74 o.a 0.00 28.71 
1911:11 1,275.37 726.00 0.6S 0.74 o.a 0.00 28.93 
1988:12 1,111.75 727.00 0.6S 0.74 o.a 0.00 29.1S 
1989:01 1,118.12 721.00 0.65 0.74 0.11 0.00 29.37 
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Ill Applndlx tl.tl.2 

• lliacllal_. Projec:M Ea.!)' llldl)emud Ponc:ut Vlrilbla v.,..... RYJ'OT IAroRA1! SAT_APPL SAT_HF.AT SAT_RFJtO SEP SERVICES 
1919:02 l,l94.50 729.00 0.65 0.74 0.11 0.00 29.59 
1919:03 1,300.11 730.00 0.65 0.74 0.11 0.00 29.11 
1919:04 1,307.26 731.00 0.66 0.74 0.11 0 .00 30.03 
1919:05 1,313.63 732.00 0.66 0.74 0.11 0 .00 30.25 
1919:06 1,320.01 733.00 0.66 0.75 0.11 0 .00 30.47 
1919:07 1,314.93 734.00 0.66 0.75 0.19 0.00 30.63 
1919:01 1,329.15 735.00 0.66 0.75 0.19 0.00 30.79 
1919:09 1,334.71 736.00 0.66 0.75 0.19 1.00 30.95 
1919:10 1,339.'70 737.00 0.67 0 .75 0.19 0.00 31.11 
1919:11 1,344.62 731.00 0.67 0.75 0.19 0.00 31.28 
1919:12 1,349.54 739.00 0.67 0.75 0.19 0.00 31.44 
1990:01 1,354.46 740.00 0.67 0.75 0.19 0.00 31.60 
1990:02 1,359.31 741.00 0.67 0.75 0.19 0 .00 31.76 
1990:03 1,364.31 742.00 0.67 0.76 0.19 0.00 31.92 
1990:04 1,369.23 743.00 0.61 0.76 0.19 0.00 32.09 
1990:05 1,374.15 744.00 0.61 0.76 0.19 0.00 32.25 
1990:06 1,319.07 745.00 0.61 0.76 0.90 0.00 32.41 
1990:07 1,310.&3 746.00 0.61 0.76 0.90 0.00 32.41 

• 1990:01 1,312.59 747.00 0.61 0.76 0.90 0.00 32.41 
1990:09 1,314.35 741.00 0.69 0.76 0.90 1.00 32.42 
1990:10 1,316.10 749.00 0.69 0.76 0.90 0.00 32.42 
1990:11 1,317.16 750.00 0.69 0.77 0.90 0.00 32.42 
1990:12 1,319.62 751.00 0.69 0.77 0.90 0.00 32.42 
1991:01 1,391.31 752.00 0.69 0.77 0.90 0 .00 32.43 
1991:02 1,393.14 753.00 0.70 0.77 0.90 0.00 32.43 
1991:03 1,394.90 754.00 0.70 0.77 0.91 0.00 32.43 
1991:04 1,396.65 755.00 0.70 0 .77 0.91 0.00 32 .. 43 

1991:05 1,391.41 756.00 0.70 0.77 0.91 0.00 32.44 
1991:06 1,400.17 757.00 0.71 0.71 0.91 0.00 32.44 
1991:07 1,406.20 751.00 0.71 0.71 0.91 0.00 32.59 
1991:08 1,412.23 759.00 0.71 0 .71 0.91 0 .00 32.74 
1991:09 1,411.26 760.00 0.71 0.71 0.91 1.00 32.90 
1991:10 1,424.29 761.00 0.71 0.71 0.91 0.00 33.05 
1991:11 1,430.32 762.00 0.72 0.71 0.92 0.00 33.20 
1991:12 1,436.35 763.00 0.72 0.79 0.92 0 .00 33.35 

1992:01 1,442.37 764.00 0.72 0.79 0.92 0.00 33.50 
1992:02 1,441.40 765.00 0.72 0.79 0.92 0.00 33.66 
1992:03 1,454.43 766.00 0.73 0.79 0.92 0.00 33.11 
1992:04 1,460.46 767.00 0.73 0 .79 0.92 0.00 33.96 
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D Appenc~~a ta. tu 

• Ju.o.ical..t Projec:eDd Ea.~)' aad Drm 1 Fonc~~t Vlrilbla 
Yf*r/Moalh RYTOT SA lURA 'IE SAT_APPL SAT_HEAT SAT_RFilO SEP SERVICES 

1992:05 1,466.49 .761.00 0.73 0.79 0.92 0.00 34.11 
1992:06 1,472 .. 52 769.00 0.73 0.79 0.92 0 .00 34.26 
1992:07 1,477.44 770.00 0.74 0 .10 0.93 0 .00 34.49 

1992:01 1,411.37 771.00 0.74 0.10 0.93 0.00 34.73 
1992:09 1,417.29 772.00 0.74 0.10 0.93 1.00 34.96 
1992:10 1,492.21 773.00 0.75 0.10 0.93 0.00 35.19 
1992:11 1,497.14 774.00 0.75 0.10 0.93 0 .00 35.42 
1992:12 1,502.06 775.00 0.75 0.11 0.93 0.00 35.65 
1993:01 1,506.91 776.00 0.76 0.11 0.93 0 .00 35.11 
1993;02 1,511.91 777.00 0.76 0.11 0.94 0 .00 36.11 

1993:03 1,516.13 771.00 0.76 0.11 0.94 0 .00 36.)4 

1993:04 1,521.75 779.00 0.76 0.11 0.94 0.00 36.57 
1993:05 1,526.61 710.00 o:n 0.12 0.94 0.00 36.10 
1993:06 1,531.60 711.00 0.77 0.12 0.94 0 .00 37.04 
1993:07 1,536.01 712.00 0.77 0.12 0.94 0.00 37.14 
1993:01 1,540.56 '713.00 0.71 0 .12 0.95 0.00 37.25 
1993:09 1,545.04 714.00 0.71 0.12 0.95 1.00 :t7.35 
1993:10 1,549.51 715.00 0.71 0.13 0.95 0.00 37.46 

• 1993:11 1,553.99 716.00 0.79 0.13 0.95 0.00 37.S6 

1993:12 1,551.47 717.00 0.79 0.13 0.95 0.00 37.67 

1994:01 1,562.95 711.00 0.79 0.13 0.95 0.00 37.71 

1994:02 1,S67.43 719.00 0.10 0.13 0.96 0 .00 37.11 

1994:03 1,571.91 790.00 0.10 0.14 0.96 0.00 :i-:'.99 

1994:04 1,576.31 791.00 0.11 0.14 0.96 0.00 31.09 
1994:05 1,510.16 792.00 0.11 0.14 0.96 0.00 38.20 
1994:06 1,515.34 793.00 0.11 0.14 0.96 0.00 38.30 
1994:07 1,592.73 794.00 0.12 o.a5 0.96 0.00 38.46 

1994:01 1,600.12 795.00 0.12 o.a5 0.97 0.00 38.61 

1994:09 1,607.50 796.00 0.12 0.15 0.97 1.00 38.76 
1994:10 1,614.19 797.00 0.13 0.15 0.97 0.00 31.91 
1994:11 1,622.21 791.00 0.13 0.16 0.97 0.00 39.06 
1994:12 1,629.67 799.00 0.83 0.16 0.97 0 .00 39.22 
1995:01 1,637.05 100.00 0.14 0.16 0.97 0.00 39.37 

1995:02 1,644.44 101.00 0.14 0.16 0.97 0.00 39.52 

1995:03 1,651.13 102.00 0.14 0.17 0.91 0.00 39.67 

1995:04 1,659.22 103.00 0.15 0.17 0.91 0.00 39.12 
1995:05 1,666.60 104.00 0.15 0.17 0.91 0.00 39.91 
1995:06 1,673.99 105.00 0.16 0.17 0.91 0.00 40.13 
1995:07 1,679.90 106.00 0.16 0.11 0.91 0 .00 40.29 
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IB Appendbl18.11.l 

• IMn:ll ... Plcil*ll!-.,y ... Dpz 1 PONCIIl Vlrilbla y..,..,... 
I.YTOT SAnJI.ATE SAT_AJIIIL SAT_HEAT SAT_RFJlO SEP SERVICES 

1995:01 1.~.11 107.00 0.16 0.11 0 .91 0 .00 40.46 
1995:09 1,691.72 107.00 0.16 0 .11 0.91 1.00 40.62 
1995:10 1,697.62 107.00 0.16 0 .11 0 .91 0 .00 40.71 
1995:11 1,703.53 107.00 0.17 0.11 0.91 0 .00 40.95 
1995:12 1,109.44 107.00 0.17 0.19 0.91 (I()() 41.11 
1996:01 1,715.35 107.00 0.17 0.19 0.91 0.00 41.21 
1996:02 1,721.26 107.00 0.17 0.19 0.91 0.00 41.4-t 
1996:03 1,727.17 107.00 0.11 0.19 0.9~ 0.00 41.61 
1996:04 1,733.07 107.00 0.11 0.90 0.91 0.00 41.77 
1996:05 1,731.91 107.00 0.11 0.90 0.91 0.00 41.93 
1996:06 1,744.19 107.00 0.11 0 .90 0.91 0 .00 42.10 
1996:07 1,751.05 107.00 0.11 0.90 0.91 0.00 42.27 
1996:01 1,757.21 107.00 0.11 0.90 0.91 0.00 42.4-t 
1996:09 1,763.37 107.00 o.a 0.90 0.91 1.00 42.61 
1996:10 1,769.52 107.00 0.11 0.90 0.91 0.00 42.79 
1996:11 1,775.61 107.00 0.11 0.90 0.91 0.00 42.96 
1996:12 1,711.14 107.00 o.a 0.90 0 .91 0 .00 43.13 
1997:01 1,711.00 107.00 0.11 0.90 0 .91 0.00 43.30 

• 1997:02 1,79Uo 107.00 0.11 0.90 0.91 0.00 43.48 
1997:03 1,100.32 107.00 0.11 0.90 0.91 0.00 43.65 
1997:04 1,106.41 107.00 o.a 0.90 0.91 0.00 43.12 
1997:05 1,112.64 107.00 0.11 0.90 0.91 0.00 43.99 
1997:06 1,111.79 107.00 0.11 0.90 0.91 0.00 4-4.17 
1997:07 1,125.21 107.00 0.11 0.90 0.91 0.00 44.35 
1997:01 1,131.63 107.00 0.11 0.90 0.91 0.00 44.53 
1997:09 1,131.05 107.00 0.11 0.90 0.91 1.00 44.71 
1997:10 1,144.47 107.00 0.11 0.90 0.91 0.00 44.19 
1997:11 1,150.19 107.00 0.11 0.90 0.91 0.00 45.07 
1997:12 1,157.31 107.00 0.11 0 .90 0.91 0.00 45.25 
1991:01 1,163.73 107.00 0.11 0.90 0.91 0.00 45.43 
1991:02 1,170.1$ 107.00 0.11 0.90 0.91 0.00 45.61 
1991:03 1,176.57 107.00 0.11 0.90 0.91 0 .00 45.79 
1991:04 1,112.99 107.00 0.11 0.90 0.91 0 .00 45.97 
1998:05 1,119.41 107.00 0.11 0 .90 0 .91 0 .00 46.15 
1991:06 1,195.13 107.00 0.11 0.90 0.91 0.00 46.33 
1998:07 1,902.52 107.00 0.11 0.90 0.91 0.00 46.52 
1998:01 1,909.21 107.00 0.11 0.90 0.91 0.00 46.71 
1991:09 1,915.90 107.00 0.11 0.90 0.91 1.00 46.90 
1998:10 1,922.59 107.00 0.11 0.90 0.91 0.00 47.09 
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Ill Appendbl18.11.2 

• a..k:alad PrQjecMd EaerJy ud O...nd Foreca! Varilbla 
Ymr/Moalb R.YTOT SA1UIA1E SAT_.APPL SAT_HEAT SAT_RFilO SEP SERVICES 

1991:11 1,929.21 107.00 0.11 0.90 0.91 0.00 47.28 
1991:12 1,935.91 10'7.00 0.11 0.90 0.91 0.00 47.47 
1999:01 1,942.67 107.00 0.88 0.90 0.91 0.00 47.66 
1999:02 1,949.36 107.00 0.88 0.90 0.91 0.00 47.15 
1999:03 1,956.05 107.00 0.11 0.90 0.91 0.00 41.04 
1999:04 1,962.74 107.00 0.11 0.90 0.91 0.00 41.23 
1999:05 1,969.43 107.00 0.11 0.90 0.91 0.00 41.42 
1999:06 1,976.12 107.00 0.88 0.90 0.91 0.00 48.61 
1999:07 1,913.10 107.00 0.11 0.90 0.91 0.00 41.11 
1999:08 1,990.07 107.00 0.11 0.90 0.91 0.00 49.01 
1999:09 1,997.05 107.00 0.11 0.90 0.91 1.00 49.21 
1999:10 2,004.02 107.00 0.11 0.90 0.91 0.00 49.41 
1999:11 2,011.00 107.00 0.11 0.90 0.91 0.00 49.60 
1999:12 2,017.97 107.00 0.11 0 .90 0.91 0.00 49.10 
2000:01 2,024.95 107.00 0.11 0.90 0.91 0.00 50.00 
2000:02 2,031.92 107.00 0.11 0.90 0.91 0.00 50.20 
2000:03 2,031.90 107.00 0.11 0.90 0.91 0.00 50.40 
2000:04 2,045.17 107.00 0.11 0.90 0.91 0.00 50.60 

• 2000:05 2,052.15 107.00 0.11 0.90 0.91 0.00 50.80 

2000:06 2,059.12 107.00 0.11 0.90 0.91 0.00 Sl.OO 

2000:07 2,066.79 107.00 0.11 0.90 0.91 0.00 51.17 

2000:08 2,073.76 107.00 0.88 0.90 0.91 0.00 51.].4 

2000:09 2,010.73 107.00 0.11 0.90 0.91 1.00 Sl.51 

2000:10 2,017.70 107.00 0.18 0.90 0.91 0.00 Sl.68 

2000:11 2,094.67 107.00 0.11 0.90 0.91 0.00 sus 
2000:12 2,101.65 107.00 0.11 0.90 0.98 0.00 S2.02 

2001:01 2,101.62 107.00 0.18 0.90 0.98 0.00 52.19 

2001:02 2,115.59 i07.00 0.18 0.90 0.98 0.00 S2.36 

2001:03 2,122.56 107.00 0.88 0.90 0 .98 0 .00 52.53 

2001:04 2,129 . .53 107.00 0.18 0.90 0.91 0 .00 52.70 

2001:05 2,136.50 107.00 0.18 0.90 0.91 0.00 52.87 
2001:06 2,143.47 107.00 0.18 0.90 0.91 0.00 53.04 
2001:07 2,150.72 107.00 0.11 0.90 0.98 0.00 S3.21 

2001:01 2,1.57.91 107.00 0.11 0.90 0.91 0.00 S3.39 

2001:09 2,165.23 107.00 0.11 0.90 0.98 1.00 53 . .57 

2001:10 2,172.49 107.00 0.11 0.90 0.91 0.00 S3.74 

2001:11 2,179.74 107.00 0.11 0.90 0.98 0.00 S3.92 

2001:12 2,116.99 107.00 0.11 0.90 0.98 0.00 S-4.10 

2002:01 2,194.2.5 107.00 0.18 0.90 0.98 0.00 S-4.27 
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D Appendix 18.11.2 

• HiiiDricll aad PnljeQed Eaerl)' aad D 1 FoncMI Vlrilblel 
Y-'Maalb RYTOT SA111RATB SAT.,.APPL IAT_HBAT SAT)lPIO SEP SERVICES 

2002:02 1,201.50 10'7.00 0.11 0.90 0.91 0.00 54.4.S 
2002:03 1.201.76 107.00 0.11 0.90 0.91 0.00 .S-4 .63 
2002:0-4 2,216.01 107.00 0.11 0.90 0.91 0.00 54.80 
2002:0.S 2.223.26 107.00 0.11 0.90 0 .91 0.00 54.91 
2002:06 1,230.52 107.00 0.11 0.90 0.98 0.00 55.16 
2002:07 1.231.07 10'7.00 0.11 0.90 0.91 0.00 .S.S.34 
2002:08 l,.U5.61 107.00 0.11 0.90 0.91 0.00 .S.S . .S3 
2002:09 2,2S3.16 107.00 0.11 0.90 0.91 1.00 .S.S.71 
2002:10 2,260.71 107.00 0.11 0.90 0.91 0.00 .S.S.89 
2002:11 2,261.26 107.00 0.11 0 .90 0.98 0 .00 56.01 
2002:12 2,275.11 107.00 0.11 0.90 0.91 0.00 56.26 
2003:01 1.213.36 107.00 0.11 0.90 0.91 0.00 56.45 
2003:02 2,290.91 107.00 0.11 0 .90 0.91 0.00 56.63 
2003:03 2,291.45 107.00 0.11 0.90 0.91 0.00 56.81 
2003:04 1,306.00 107.00 0.11 0.90 0.91 0.00 57.00 
2003:05 2,313.55 107.00 0.11 0.90 0.91 0.00 S7.18 
2003:06 2,321.10 107.00 0.11 0.90 0.98 0.00 S7.36 
2003'!YI 2,321.96 107.00 0.11 0.90 0.91 0.00 57.56 

• 2003:01 2,336.81 107.00 0.11 0 .90 0.91 0.00 .S7. 75 
2003:09 2,344.67 107.00 0.11 0.90 0.91 1.00 57.94 
2003:10 2,352.52 107.00 0.11 0.90 0.91 0.00 58.13 
2003:11 2,360.38 107.00 0.11 0.90 0.98 0.00 51.32 
2003:12 2,361.23 107.00 0.11 0.90 0.91 0.00 58.51 
2004:01 2,376.09 107.00 0.11 0.90 0.91 0.00 58.70 
2004:02 2,313.94 107.00 0.11 0.90 0.91 0.00 51.89 
2004:03 2,391.10 107.00 0.11 0.90 0.91 0.00 59.09 
2004:04 2,399.65 107.00 0.11 0.90 0.91 0.00 59.21 
2004:05 2,407.51 107.00 0.11 0.90 0.91 0.00 .S9.47 
2004:06 2,415.36 107.00 0.11 0.90 0.91 0.00 59.66 
2004:07 2,423.54 107.00 0.81 0.90 0.91 0.00 59.86 
2004:08 2,431.71 107.00 0.81 0.90 0.91 0.00 60.06 
2004:09 2,439.11 107.00 0.81 0.90 0.91 1.00 60.26 
2004:10 2,441.06 107.00 0.81 0.90 0.91 0.00 60.46 
2004:11 2,456.23 107.00 0.11 0.90 0.91 0.00 60.65 
2004:12 2,464.41 107.00 0.11 0.90 0.91 0.00 60.85 
2005:01 2,472.51 107.00 0.81 0.90 0 .91 0.00 61.05 
2005:02 2,410.75 107.00 0.11 0.90 0 .91 0.00 6Ll5 
2005:03 2,.fll.93 107.00 0.11 0.90 0.91 0.00 61.45 
2005:0-4 2,497.10 107.00 0.11 0.90 0.91 0.00 61.65 

• 0111~70111-A 18.11.~ 



D Allf*MIIx 11.11.2 

• Hi..alllld PlojeciDd Eaqy IDd Demanct foreclll Vlrilbla 
Yelr!Moadl RYTOT SATUIAT£ SAT_APPL SAT_JIEAT SAT.JlfllG SEP SERVICES 

2005:05 2,505.28 107.00 0.11 0.90 0.91 0.00 61.15 
2005:06 2,513.45 107.00 0.11 0.90 0.91 0.00 62.05 
2005:07 2,522.19 107.00 0.11 0 .90 0.98 0.00 62.22 
2005:08 1)32.14 107.00 0.11 0.90 0.98 0.00 62 . .t0 

2005:09 1,541.41 107.00 0.11 0.90 0.91 1.00 62.57 

2005:10 1.550.13 107.00 0.11 0.90 0.91 0.00 62.15 
2005:11 1.560.17 107.00 0.11 0.90 0.98 0.00 62.92 
2005:12 1.569.52 107.00 0.11 0.90 0.98 0.00 63.10 
2006:01 1.5'71.16 107.00 0.11 0.90 0.98 0.00 63.28 
2006:02 1.511.21 107.00 0.11 0.90 0.91 0.00 63.45 
2006:03 1)91.55 107.00 0.11 0.90 0.91 0 .00 63.63 
2006:04 1.606.90 107.00 0.11 0.90 0.98 0.00 63.10 
2006:05 1.616.24 107.00 0.11 0.90 0.91 0.00 63.91 
2006:06 1.625.59 107.00 0.11 0.90 0.91 0.00 64.15 

2006:07 1,635.35 107.00 . 0.11 0.90 0.91 0.00 64.34 
2006:01 1.645.11 107.00 0.11 0.90 0.91 0.00 64.52 

2006:09 2,654.17 107.00 0.11 0.90 0.91 1.00 64.70 

2006:10 2,664.64 107.00 0.11 0.90 0.91 0.00 64.11 

• 2006:11 2,674.40 107.00 0.11 0.90 0.91 0.00 65.06 
2006:12 2,614.16 107.00 0.11 0.90 0.91 0 .00 65.24 
2007:01 1.693.92 107.00 0.11 0 .90 0.91 0.00 65.43 
2007:02 1.103.61 107.00 0.11 0.90 0.91 0.00 65.61 
2007:03 1.713.45 107.00 0.11 0.90 0.91 0.00 65.19 

2007:04 2,723.21 107.00 0.11 0.90 0.91 0.00 65.97 
2007:05 2,732.91 107.00 0.11 0.90 0.98 0.00 66.15 

2007:06 2,742.73 107.00 0.11 0.90 0.91 0.00 66.33 

2007:07 2,152.93 107.00 0.11 0.90 0.91 0.00 66.52 
2007:08 2,763.13 107.00 0.11 0.90 0.91 0.00 66.71 
2007:09 2,773.32 107.00 0.11 0.90 0.91 1.00 66.90 
2007:10 1.113.52 107.00 0.11 0.90 0.98 0.00 67.08 
2007:11 2,793.72 107.00 0.11 0.90 0.98 0.00 67.27 
2007:12 2,103.92 107.00 0.11 0.90 0.98 0.00 67.46 
2008:01 2,114.11 107.00 0.11 0.90 0.91 0.00 67.65 
2008:02 l,I2A.31 107.00 0.11 0.90 0.98 0.00 67.84 
2008:03 2,134.51 107.00 0.11 0.90 0.98 0.00 68.02 
2001:04 2,144.71 107.00 0.11 0 .90 0.91 0.00 68.21 
2008:05 2,154.90 107.00 0.11 0.90 0.91 0.00 68 . .t0 
2008:06 2,165.10 107.00 0.11 0.90 0.91 0.00 68.59 
2001:07 2,875.75 107.00 0.11 0.90 0.98 0.00 68.78 

• 0111~70111-A 18.11.1~1 
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• Hi11Gric:11.SI'Iajec:lld Eaqy ad [>emend foncast Varilb&es y..,.... RYTOT IA'J\JIA11 IAT,..APPL IAT.)IEAT IAT_RFku SEP SERVICES 

2001:01 2.116.40 107.00 o.u O.to 0.91 0.00 61.91 
2001:09 2,197.06 101.00 0 .11 0.90 0.91 1.00 69.17 
2008:10 2,907.71 107.00 0.11 0.90 0.91 0.00 69.36 

2008:11 2,918.36 107.00 0.11 0.90 0.91 0.00 69.~ 

2008:12 2,929.01 107.00 0.11 0.90 0.91 0.00 69.75 

2009:01 2,939.67 107.00 0 .11 0.90 0.91 0.00 69.95 
2009:02 1,950.32 107.00 0.11 0.90 0.91 0.00 70.14 
2009:03 l,N0.97 107.00 0.11 0.90 0.91 0.00 70.34 
2009:04 1,971.62 107.00 0.11 0 .90 0.91 0.00 70.53 
2009:05 1,912.21 107.00 0.11 0.90 0.91 0.00 70.72 

2009:06 2,992.93 107.00 0 .11 0.90 0.91 0.00 70.92 

2009'J17 ),004.06 107.00 0.11 0.90 0.91 0.00 71.12 

2009:01 ,,015.11 107.00 o.u 0.90 0.91 0.00 7J .:U 

2009:09 3,026.31 107.00 o.u 0.90 0.91 1.00 71 .Sl 
2009:10 3,037.44 107.00 0.11 0.90 0.91 0.00 71.72 
2009:11 3,048.57 107.00 0.11 0.90 0.91 0.00 71.92 
2009:12 3,059.69 107.00 o.u 0.90 0.91 0.00 72.12 
2010:01 3,070.12 107.00 0.11 0.90 0.91 0.00 72.32 

• 2010:02 3,011.95 107.00 0.11 0.90 0.91 0.00 72.52 
2010:03 3,093.01 107.00 0.11 0.90 0.91 0.00 72.72 
2010:04 3,104.20 107.00 0.11 0.90 0.91 0.00 72.93 
2010:05 3,115.33 107.00 0.11 0.90 0.91 0.00 73. 13 
2010:06 3,126.46 107.00 0.11 0.90 0.91 0.00 73.33 
2010'J17 3,137.05 107.00 0.11 0.90 0.91 0.00 73.52 
2010:01 3,147.65 107.00 0.11 0.90 0.91 0.00 73.71 
2010:09 3,151.24 107.00 0 .11 0.90 0.91 1.00 73.19 
2010:10 3,161.14 107.00 0.11 0.90 0.91 0.00 74.01 
2010:11 3,179.43 107.00 0.11 0.90 0.91 0.00 74.27 
2010:12 3,190.02 107.00 0.11 0.90 0.91 0.00 74.46 
2011:01 3,200.62 107.00 0.11 0.90 0.91 0.00 74.65 
2011:02 3.211.21 107.00 0.11 0.90 0.91 0.00 74.14 
2011 :03 3,121.11 107.00 0.11 0.90 0.91 0.00 75.03 
2011 :04 3.231.40 107.00 0.11 0.90 0.91 0.00 7S.2l 
2011:05 3,242.99 107.00 0.11 0.90 0.91 0.00 75.41 
2011:06 3,253.59 107.00 o.u 0.90 0.91 0.00 75.60 
2011 :07 3,264.61 107.00 0.11 0.90 0.91 0.00 75.79 
2011 :08 3.275.64 107.00 0.11 0.90 0.91 0.00 75.99 
2011 :09 3,216.66 107.00 0.11 0.90 0.91 1.00 76.18 
2011 :10 3.297.69 107.00 0.11 0.90 0.98 0.00 76.38 

• 011140-070111-A 18.11.2~ 



Ill Appendix 18.11.2 

• y..,..... I.Y"'IT SAlUIA'IE SAT_APPL SAT_HEAT SAT_RFRG SEP SERVICES 
2011:11 3,301.71 107.00 0.11 0.90 0.98 0.00 76.~7 

2011:12 3,319.74 107.00 0.11 0.90 0 .98 0.00 76.77 
2012:01 3,330.76 107.00 0.11 0.90 0 .91 0 .00 76.96 
2012:02 3,341.79 10'7.00 0.11 0.90 0 .98 0.00 17.16 
2012:03 3,352.11 10'7.00 0.11 0.90 0.98 0.00 77.35 
2012:04 3,363.14 107.00 0.11 0.90 0.98 0.00 77.5~ 

2012:0~ 3,374.16 107.00 0.11 0.90 0.98 0.00 77.7~ 

2012:06 3,31$.19 107.00 0.11 0.90 0.98 0.00 77.94 
2012:07 3,397.36 107.00 0.11 0.90 0.98 0.00 71.14 
2012:08 3,401.13 107.00 0.11 0.90 0.98 0.00 71.34 
2012:09 3,420.31 107.00 0.11 0.90 0.98 1.00 71.J.t 
2012:10 3,431.71 107.00 0.11 0.90 0.91 0.00 78.74 
2012:11 3,443.25 107.00 0.11 0.90 0.91 0.00 78.94 
2012:12 3,454.72 107.00 0.11 0.90 0.91 0.00 79.14 
2013:01 3,466.20 107.00 0.11 0.90 0.91 0.00 79.H 
2013:02 3,477.67 10'7.00 0.11 O.to 0.91 0 .00 79.55 
2013:03 ,, .... 14 10'7.00 0.11 0.90 0.91 0.00 79.7~ 

2013:04 3,500.62 107.00 0.11 0.90 0.91 0.00 79.9~ 

• 2013:0~ 3,512.09 107.00 0.11 0.90 0.91 0.00 10.15 
2013:06 3,523.56 107.00 0.11 0.90 0.91 0.00 10.3S 
2013:07 3,535.50 107.00 0.11 0.90 0.91 0.00 10.56 
2013:01 3,547.44 107.00 0.11 0.90 0.98 0.00 10.77 
2013:09 3,559.31 107.00 0.11 0.90 0.91 1.00 10.97 
2013:10 3,571.32 107.00 0.11 0.90 0.91 0.00 81.18 
2013:11 3,513.26 107.00 0.11 0.90 0.91 0.00 11.39 

2013:12 3,595.20 107.00 0.11 0.90 0.91 000 11.60 

2014:01 3.607.14 107.00 0.11 0.90 0.91 0.00 81 .10 
1014:01 3,619.01 107.00 0.11 0.90 0.91 0.00 12.01 
2014:03 3,631.02 107.00 0.11 0.90 0.91 0.00 82.22 
2014:04 3,~2.96 10'7.00 0.11 0.90 0.91 0.00 82.43 
2014:05 3,654.90 107.00 0.11 0.90 0.91 0.00 8:l.63 
2014:06 3,666.14 107.00 0.11 0.90 0.91 0 .00 12.84 
2014:07 3,679.26 107.00 0.11 0.90 0.91 0 .00 13.0~ 

2014:01 3,691.69 107.00 0.11 0.90 0.91 0 .00 13.27 
2014:09 3,704.11 107.00 0.11 0.90 0.91 1.00 83.48 
2014:10 3,716.54 107.00 0.11 0.90 0.91 0.00 83.69 
2014:11 3,721.96 107.00 0.11 0.90 0.91 0.00 83.91 
2014:12 3,741.39 107.00 0.11 0.90 0.91 0.00 14.12 

201~:01 3,753.11 107.00 0.11 0.90 0.91 0.00 14.34 

• 0111~11-A 18.11.1-11 



• 

• 

• 

D 
HiiiOricll ad Projoc::led Baeqy ad Demwl Forecut Varilbles 

Y•IMaalh lYTOT SA'IVRATE SAT_APPL SAT _HEAT SAT_RFRG SEP SERVICES 

2015:02 

2015:03 
201~:04 

201~:05 

2015:06 
201~:07 

2015:01 
201~:09 

201~:10 

201~:11 

201~:12 

2016:01 

2016:02 

2016:03 
2016:04 
2016:05 
2016:06 
2016:07 

2016:ol 

2016:09 
2016:10 
2016:11 
2016:12 

Y..-IMaatb 
198~ :01 

198~:02 

3,'M6.~ ,101.00 0.11 0.90 0.91 

3,171.66 107.00 0.11 0.90 0.91 

3,791.09 107.00 0.11 0.90 0.91 
3,103.~1 107.00 0.11 0.90 0.98 
3,115.94 107.00 0.11 0.90 0.91 
3,127.63 107.00 0.11 0.90 0.98 

3,139.31 107.00 0.11 0.90 0.98 
3,151.00 107.00 0.11 0.90 0.98 
3,162.69 107.00 0.11 0.90 0.91 
3,874.37 107.00 0.11 0.90 0.98 
3,116.06 107.00 0.11 0.90 0.91 

3,197.74 107.00 0.11 0.90 0.98 

J,t09.43 107.00 0.11 0.90 0.91 

3,921.12 101.00 0.11 0.90 0.91 

3,932.10 107.00 0.11 0.90 0.91 
3,944.49 107.00 0.11 0.90 0.98 
3,956.11 107.00 0.88 0.90 0.98 
3,96:.29 107.00 0.11 0.90 0.91 
3,910.41 107.00 0.11 0.90 0.91 
3,992.52 107.00 o.a 0.90 0.91 
4,004.64 107.00 0.11 0.90 0.91 
4,016.76 107.00 0.11 0.90 0.91 
4,021.17 107.00 0.11 0.90 0.91 

H-.icaliDd Pnljeceed Eaqy ad Demwl Fcnc:ut Varilbles 
SPIICEI9 TIME TS YTOT HOOOOS HOOODSERV 

0.00 1.00 11.72 157.51 3.52 23.54 
0.00 2.00 18.1~ 867.71 3.~3 23.70 

011140-0701 II-A 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

1.00 
0.00 
0.00 
0.00 

HHH 

21.52 
21.73 

1B.1t.J.aJ 

14.55 

14.76 
14.91 

85. 19 
85.40 
85.60 
IS.IO 
86.00 
86.20 
86.40 
86.60 

86.10 
87.00 

17.l0 
17 . .0 
87.60 
87.79 
88.00 

ll.lO 
88.41 
88.61 
88.12 
89.02 



~ 
Appendix 1a.1t.J 

• Hillaricalllld ....... bqy IDd .......... FCJI'ICIII Vlrilblcl 
Y•IMaalb SPIICBI9 mm Tl YTOT HOOODS HOOODSERV HHH 

1915:03 0.00 3.00 11.91 177.15 3.54 23.16 28.94 
1915:04 0.00 4.00 19.11 117.91 3.55 24.02 29.14 
1985:05 0.00 5.00 19.25 191.11 3.56 24.11 29.35 
1985:06 0.00 6.00 19.31 901.14 3.57 24.34 29.56 
1985:07 0.00 7.00 19.51 911.34 3.59 24.55 29.71 
1985:08 0.00 1.00 19.77 911.44 3.61 24.76 29.16 
1985:09 0.00 9.00 19.96 931.54 3.63 24.98 30.01 
1915:10 0.00 10.00 20.16 941.63 3.65 25.19 30.16 
1915:11 0.00 11.00 20.35 951.73 3.67 25.40 30.31 
1915:12 0.00 12.00 20.55 961.13 3.69 25.61 30.46 
1916:01 0.00 13.00 20.74 971.93 3.71 25.12 30.61 
1916:02 0.00 14.00 20.93 919.03 3.73 26.03 30.76 
1916:03 0.00 15.00 11.13 999.13 3.75 26.25 30.91 
1916:04 0.00 16.00 21.32 1,009.23 3.77 26.46 31.07 
1916:0S 0.00 17.00 11.51 1,019.33 3.71 ~.67 31.22 
1916:06 0.00 11.00 21.71 1,029.43 3.10 26.11 31.37 
1916:07 0.00 19.00 21.95 1,CM0.07 3.13 27.12 31.54 
1916:01 0.00 20.00 11.19 1,050.71 3.1S 27.36 31.71 

• 1916:09 0.00 21.00 11.43 1,061.35 3.11 27.60 31.11 
1916:10 0.00 11.00 11.67 1,071.99 3.90 27.14 32.05 
1916:11 0.00 23.00 11.90 1,012.63 3.92 21.01 32.22 
1916:12 0.00 14.00 13.14 1,093.27 3.95 28.32 32.39 
1917:01 0.00 15.00 23.31 1.103.91 3.97 28.S6 32.S6 
1917:02 0.00 26.00 13.61 1,114.55 3.99 28.10 32.73 
1917:03 0.00 17.00 13.16 1,115.20 4.02 29.04 32.90 
1917~ 0.00 21.00 14.10 1,135.14 4.04 29.28 33.07 
1917:05 0.00 19.00 14.34 1,146.41 4.07 29.52 33.14 
1917:06 0.00 30.00 14.51 1,157.12 4.09 29.76 33.41 
1917:07 0.00 31.00 14.95 1,161.69 4.14 30.00 33.S7 
1917:01 0.00 31.00 15.32 1,110.27 4.19 30.2S 33.73 
1917:09 0.00 33.00 15.70 1,191.14 4.2S 30.50 33.90 
1917:10 0.00 34.00 26.07 1,103.42 4.30 30.75 34.06 
1987:11 0.00 35.00 26.4S 1,214.99 4.3S 30.99 34.23 
1987:12 0.00 36.00 26.12 1,226.57 4.40 31.14 34.39 
1911:01 0.00 37.00 17.19 1,231.14 4.45 31 .49 34.55 
1988:02 0.00 31.00 27.57 1,149.72 4.S1 31.73 34.72 
1911:03 0.00 39.00 27.94 1,261.29 4.S6 31.98 34.11 
1911:04 0.00 40.00 28.32 1,212.11 4.61 32.23 3S.OS 
1911:0S 0.00 41.00 21.69 1,214.44 4.66 32.48 3S.21 

• Olt140-0701ti-A 18.11.2-A 



D Appendix 18.11.2 

• lf*ricllad ........ s-aY .. Demend Pcnc:M Vlrilblel 
Y•IMaalh SPIICEI9 TD4 TS YTOT HOOODS HOOODSERV HHH 

1988:06 0.00 42.00 29.06 1,296.02 4:/1 32.72 35.37 
1988:07 0.00 43.00 29.39 1,301.15 4.7J 32.96 35.50 
1988:01 0.00 44.00 29.72 1,321.69 ... 7~ 33.20 35.63 
1988:09 0.00 45.00 30.05 1,33-4.52 4.77 33.44 35.75 
1988:10 0.00 46.00 30.31 1,347.36 4.79 33.67 35.11 
1918:11 0.00 47.00 30.71 1,360.19 ... 10 33.91 36.01 
1911:12 0.00 41.00 31.04 1,373.03 4.12 34.15 36.13 
1989:01 0.00 49.00 31.37 1,315.16 4 .14 34.39 36.26 
1989:02 0.00 50.00 31.70 1,391.70 ... 16 34.62 36.39 
1989:03 0.00 51.00 32.03 1,411.53 4.1i. 34.16 36.52 
1989:04 0.00 52.00 32.36 1,424.37 4.19 35.10 36.64 
1919:05 0.00 53.00 32.69 1,437.21 ... 91 35.34 36.77 

1989:06 0.00 54.00 33.02 1,450.04 4.93 35.57 36.90 
1989:07 0.00 55.00 33.35 1,461.21 ... 90 35.71 37.14 

1989:01 0.00 56.00 33.68 1,472.52 ..... 35.14 37.39 
1989:09 0.00 57.00 34.01 1,413.76 ... as 35.91 37.64 
1919:10 0.00 51.00 34.34 1,494.99 4.13 36.11 37.19 

1989:11 0.00 59.00 34.67 1,506.23 4.10 36.25 31.14 

• 1989:12 1.00 60.00 34.99 1,517.47 4.77 36.31 31.39 
1990:01 0.00 61.00 35.32 1,521.71 4.75 36.52 31.64 

1990:02 0.00 62.00 :55.65 1,539.95 4.72 36.65 31.19 
1990:03 0.00 63.00 35.91 1,551.11 4.70 36.79 39.14 
1990:04 0.00 64.00 36.31 1,562.42 4.67 36.92 39.31 
1990:05 0.00 65.00 36.64 1,573.66 4.64 37.06 39.63 
1990:06 0.00 66.00 36.97 1,514.90 4.62 37.19 39.11 
1990:07 0.00 67.00 37.15 1,592.52 4.51 37.1S 40.01 
1990:01 0.00 61.00 37.33 1,600.14 4.54 37.12 40.21 
1990:09 0.00 69.00 37.51 1,607.76 4.50 37.01 40.41 
1990:10 0.00 70.00 37.69 1,615.31 4.46 37.04 40.68 
1990:11 0.00 71.00 37.17 1,623.00 4.43 37.00 40.11 
1990:12 0.00 72.00 31.05 1,630.62 4.39 36.97 41.01 

1991:01 0.00 73.00 31.23 1,631.25 4.35 36.93 41.21 

1991:02 0.00 7 ... 00 31.41 1,645.17 4.31 36.19 41.41 

1991:03 0.00 75.00 31.60 1,653.49 4.27 36.86 41.68 
1991:04 0.00 76.00 31.71 1,661.11 4.23 36.12 41.11 
1991:05 0.00 77.00 31.96 1,661.73 4.20 36.71 42.01 
1991:06 0.00 71.00 39.14 1,676.35 4.16 36.74 42.21 

1991:07 0.00 79.00 39.37 1,611.17 4.1S 36.19 42.43 

1991 :08 0.00 10.00 39.61 1,699.99 4.14 37.03 42.59 

• 0511~70111-A 18.11.2-14 
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Appenc~x ta. ti.J 

Year/Moath 
1991:09 
1991:10 
1991:11 
1991:12 

HiiiGric:a1 ad Projected Eaal)' ud Demaad Porec:llt Varilblel 
SPIICEI9 11NE TS YTOT HOOODS HOOODSEllV 

0.00 11.00 39.14 1,711.11 4.13 37.17 
0.00 12,00 40.01 1,723.63 4.12 37.31 
0.00 13.00 40.31 1,735.45 4.11 37.45 
0.00 14.00 40.54 1,747.27 

1759.09 

Olt1~701tu 

fmH 
42.75 
42.90 
43.06 

111.11.2-U 
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• H*ric:IIIDII Piciee*d EDqy IDd .......... Porec:lll Vlrilblel 
Y-'Maalla SPIICEI9 TIWE TS YTOT HOOOOS HOOODSI!JtV HHH 

1994:12 10.00 120.00 47.14 2~132.41 4.14 44.37 49.26 
1m:01 ~.00 121.00 47.99 2146.24 4.13 44.64 49.41 
1m:02 10.00 122.00 41.13 2.160.02 4.12 44.90 49.56 
1m:o3 0.00 123.00 41.~ 1173.79 U1 45.17 49.71 
1995:04 0.00 124.0 41.43 117._~ 4.11 45.44 49,17 
1995:05 .00 1:15.0 41.57 ..,..,, 4.10 45.71 50.02 
1995:06 .00 126.0 41.12 15.11 4.09 45.91 50.17 
1m:01 .00 121.00 ... 17 2.221.3~ 4.11 46.32 50.47 
1m:01 0.00 121.00 49.03 2,241.59 4.12 46.67 50.76 
1995:09 .00 129.4 49.11 US4.13 4.14 47.01 51.06 
1995:10 00 no.~ 49.)4 2.261.0'7 4.15 47.J6 51.35 
1995:11 .00 13l.OCI 49.4t UIU1 4.17 47.70 51.65 
1m:12 .00 132.00 49.64 2.294.55 4.11 41.04 51.94 
1996:01 o.oo 133.00 49.10 2.307.79 4.20 41.39 52.23 
1996:02 .00 134.00 49.95 2.321.03 4.22 ... 73 52.53 
1996:03 .00 135.00 50.11 2.334.21 4.23 49.01 5112 
1996:04 .00 136.00 50.26 2.347.51 4.25 49.42 53.12 
1996:05 .00 131.00 50.42 2.360.75 4~ 49.77 53.41 

• 1996:06 D.OO 131.00 50.57 2 373.99 4.21 50.11 ~3.71 

1996:07 D.OO 139.00 50.74 2.3M.11 4.2, 50.49 54.02 
1996:01 10.00 140.00 50.90 2.402.37 4.31 50.16 54.34 
1996:o9 0.00 141.00 51.06 1416.~ 4.33 51.24 54.65 
1996:10 ~.00 142.00 51.23 1430.7~ 4.34 51.61 54~ 
1996:11 ~.00 143.00 51.39 1444.94 4.M 51.99 55.21 
1996:12 lOO 144.0C 51.55 2.459.13 4.37 52.37 55.60 
1997:01 ~.00 14S.OC 51.72 2 473.32 4.39 52.74 55.91 
1997:02 0.00 146.0C 51 .• 2417.51 4.41 53.12 56.23 
1997:03 .00 147.00 52.05 2 501.70 4.42 53.49 56.54 
1997;04 .00 1CI.OCI 52.21 2.515.19 4.44 53.17 56.16 
1997:05 .00 149.00 52.37 2 530.01 4.46 54.25 57.17 
1997:06 0.00 150.00 52.54 2,544.27 4.47 54.62 57.49 
1997:07 0.00 151.00 52.71 2.559.41 4.49 55.03 57.12 
1997:01 ~.00 152.00 52. It 2.574.69 4.51 55.44 51.16 
1997:09 ~.00 153.00 53.06 2,519.90 4.52 55.1' 51.50 
1997:10 10.00 154.00 53.23 2.605.10 4.54 56.26 51.14 
1997:11 0.00 155.00 53.41 2.620.31 4.56 56.67 59.17 
1997:12 0.00 156.00 53.51 2.635.52 4.57 57.01 59.51 
1991:01 0.00 157.00 53.75 1650.73 4.5~ 57.49 59.15 
1991:02 ~.00 151.00 53.93 2.665.93 4.61 57.90 60.19 

• Olt1~70111-A 18.1t.J.a 
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• 0111~70111-A 111.11.2-17 



Appenclbc 18.11.2 

• 

• 

• Olt1.eo.G70111-A 18.11.2-11 



Appendix 18.11.2 

• ltilaiclliDd Projecled Eaeqy ud !)emend POI'IICIIt Vlrilblel 
Y•INoalla SPIDI9 11WE TS YTOT HOOODS HG()()[)Sf.RV HHH 

2004:09 ~.00 2J1.01l 69A,3 ~1. ~ 6.34 93.13 11.12 
2004:10 ~.00 2JI.Oil 69.13 tm.n~ 6.31 93.64 11.51 
2004:11 0.00 239.0CI 10. 4309.4 6.~ 94.14 11.90 
2004:12 0.00 240.00 10 4 335.97 6.42 ~.65 19.29 
2005:01 0.00 24LOO 10.41 4362.03 6.45 95.16 19.61 
2005:02 0.00 242.00 70.61 4.311.01 6.4., 95.67 90.07 
2005:03 0.00 243~00 70-lt 4414.14 6.~ 96.11 90.46 
2005:04 0.00 m.oo 71.11 4440.U 6.53 96.69 90.15 
2005:05 0.00 245. 71.32 4 oM6.25 6.~ 97.20 91.24 
2005:06 0.00 246. 71.53 4492~ 6~ 97 ...... . IV 91.63 
2005:07 ~.00 247. 71.75 U22.3 6.61 91.1_(1 92.00 
2005:01 ~.00 2AI. 71.9CI 4 552.3-4 6.63 91.4, 92.37 
2005:09 ~.00 249. 12.1 4 512.35 6.&1 91.11 92.75 
2005:10 o.oo 250.0G 12.3t 4612.3., 6.6S 99.27 93.12 
2005:11 Q.OO 25lJMI 12.M 4.642.3S 6.71 99.66 93.49 
2005:12 ~.00 H2'1111 12.11 ~612_M 6.74 100.05 93.16 
2006:01 0.00 25J.l 73.02 4102.42 6.7~ 100.45 ~.14 

2006:02 0.00 254.0CI 73.2A 4 732.44 6.7S 100.14 ~.61 

• 2006:03 {)_.00 255.00 73.4~ 4762.45 6.12 101.23 ~.91 

2006:04 10.00 256.00 13_M 4792.4, 6.14 101.62 95.35 
2006:05 10.00 251.00 73.11 4122.41 6.17 102.01 95.13 
2006:06 10.00 251.00 74.ot 4152.50 6.19 102.40 96.10 
2006:01 10.00 259.00 74.3G 4114.92 6.92 102.11 96.49 
2006:01 10.00 ~.00 74.51 4 917.35 6.95 103.23 96.11 
2006:09 10.00 261.00 74.73 4~9.n 6.97 103.64 97.27 
2006:10 10.00 262.00 74.94 4 912.19 7.0CI 104.05 97.66 
2006:11 10.00 263.00 7S.IS t_014~~ 7.03 104.46 91.05 
2006:12 10.00 2.6f.OC "~ 5047.04 1.~ 104.11 91.44 
~:01 0.00 265.0C 7S.5t 5079.~ 7.011 105.21 91.13 
2007:02 0.00 266.0C 15.~ 5 111.19 7.11 105.69 99.22 
2007:03 0.00 267.00 76.00 5 144.31 7.~ 106.10 99.61 
2007:04 o.oo 261.00 76.22 5 176.73 7.141 106.51 100.00 
2007:05 0.00 269.00 76.43 5.2()9.16 7.~ 106.92 100.39 
2007:06 o.oo 210.00 76.64 5.141.51 7.22 107.33 100.79 
2007:07 o.oo 271.00 76.16 5.276~ 7.25 107.76 101~ 

2007:08 o.oo 272.00 11.01 5.311.63 7.21 101.19 101.60 
2007:09 0.00 213.00 17.21 5.346.65 7,1g 101.62 102.01 
2007:10 o.oo 274.00 17.49 5 311.67 7.33 109.06 102.42 
2007:11 o.oo 275.00 77.71 5 416.69 7.36 109.49 102.13 

• 0111~70111-A 18.11.1 ... 
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• Hilforic:l1 ad~ EllaJy ad Dpmencl Fonalt Vlrilblcl 
Y.-/Waada SPIICEI9 TINE TS Y10T HOOCXlS HGOODSERV HHH 

2007:12 0.00 276j)O 17.92 5 451.72 7.39 109.92 103.24 
2008:01 o.oo 217.00 71.13 5416.74 7.42 110.35 103.65 
2008:02 0.00 271.00 71.35 5 521.7(i 7.45 110.71 104.06 
2001:03 ~.00 279.0 71.56 5 556.7t 7.47 111.21 104.47 
2001:04 10.00 210.0 11.'77 '591.11 7.50 111.64 104.11 
2008:05 ~.00 211.0 71.99 5626.13 7.53 112.07 105.29 
2008:06 ~.00 212.00 79.20 5661.15 7.5(i 112.50 105.70 
2001:07 .00 213.()0 79.41 5699.69 7.59 112.95 106.13 
2001:01 .00 2M.OO '79.62 5.'737.52 7.62 113.40 106.56 
12001:09 o.oo 215.00 79.14 5,'775.35 7.65 113.16 106.99 
2008:10 Q.OO 216,~ 10.05 5,113.11 7.61 114.31 107.42 
2001:11 0.00 217.0Cl 10.2(1 5151.01 7.71 114.76 107.15 
2008:12 0.00 211.0Cl 10.41 5Dt.l4 7.74 115.21 101.21 

~· 0.00 219.00 10.69 5,926.61 7.17 115.66 101.71 
2009:02 0.00 290.00 10.90 5 964.50 7.10 116.12 109.14 
12009:03 o.oo 291.00 11.12 6002.33 7.13 116.57 109.57 
12009:04 o.oo 292.00 11.33 6040.11 7.~ 117.02 110.00 
~:05 0.00 293.00 ··~54 6,071.00 7.19 117.47 110.43 

• 12009:06 ~.00 294.00 11.75 6115.13 7.92 117.92 110.16 
12009'!¥1 10.00 295.00 11.97 6156.69 7.95 118.40 111.31 
12009:01 ~.00 296.00 12.11 6 197.5(i 7.91 118.17 111.76 
2009:09 o.oo 297.00 12.39 6.231.42 1.01 119.34 112.21 
12009:10 0.00 291.00 12.61 6.279.29 1.04 119.12 112.66 
12009:11 0.00 299.00 12.12 6 320.15 1.07 120.29 113.11 
12009:12 o.oo 300.00 13.03 6 361.01 1.1(] 120.76 113.56 
~10:01 o.oo 301.00 13.25 6401.11 1.13 121.24 114.01 
~10:02 0.00 302.00 13.46 6442.74 1.17 121.71 114.46 
~10:03 0.00 303.00 13.67 6413.61 1.2(] 122.19 114.91 
2010:04 0.00 3CM.OO 13.19 6524.4, 1.23 122.66 115.36 
~10:05 0.00 305.0Cl 84.10 6,565.34 1.2(1 123.13 115.81 
2010:06 0.00 306.0Cl 84.31 6ti06.20 1.29 123.61 116.26 
2010'!¥1 0.00 307.0Cl 84.53 6646.43 8.32 124.06 116.69 
2010:01 0.00 308.00 84.74 6616.66 8.35 124.51 117.12 
~10:09 0.00 309.00 84.95 6726.19 8.38 124.95 117.55 
2010:10 0.00 310.()(] 15.17 6,767.12 1.41 125.40 117.91 
2010:11 0.00 311.0Cl 15.31 6107.35 1.44 125.15 118.41 
2010:12 Q.OO 312.0Cl 85.60 6847.51 1.47 126.30 118.84 
2011:01 10.00 313.0Cl 15.11 6117.11 1.~ 126.75 119.27 
2011:02 10.00 314.00 16.02 6,921.04 8.53 127.20 119.70 

• 0111~0111-A 18.11.2..0 
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• 

• 

• 1a.11.2~ 



• 

•• 
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Appendix 18.1t.J 

• 

• 

• 0111~70111-A 18.1 •• 2 .. 7 



• 

• 

• 011140-070111-A 18.11.2 ... 



• H-.alllld . bnY lid Dl-rd Pone .. Varilblel 
y~ HINCPEaHH BP(I»A HllY10T HilER VICES HTS HYTOT LOOODS 
2004:04 37.09 225.7C5 3 197.5'7 11.13 19.71 6,613.02 4.14 
2004:05 ~7.13 2216.65 3.214.D 11.545 90.23 6745.74 4.15 

2004:06 ~.17 227.!' 3.231.61 lUI 90.69 6101.4(1 4.15 
2004'117 37.21 221.49 3.2A9.71 11.44 91.17 6178.97 4.25 
2004:01 37.15 229.43 3.267.95 11.19 91.66 6 949.49 4.15 
2004:09 37.29 lJ0.3'7 3.216.1 13.34 92.14 7010.00 4.16 

2004:10 37.33 231.32 3 :JCM.2~ 13.10 92.63 7090.51 4.16 
1004:11 ~.37 232.216 3.322.441 14.15 93.11 7 161.03 4.16 
2004:12 ~7.41 233~ 3 340.63 14.71 93.60 7.131.55 4.16 

2005:01 ~7.45 234.14 3 351.10 15.16 94.01 7,302.06 4.27 

2005:02 ~.49 235.01 3.37C5.9'7 15.61 94.5'7 7,3'72.51 4.27 

1005:03 l37_.53 236.02 3.395.14 16.07 95.05 7443.09 4.27 
2005:04 ~'7.57 236." 3 413.31 16.52 95.54 7,513.60 4.17 

2005:05 3'7.61 uua 3431.41 16.,. 96.01 7 514.11 4.21 

2005:06 l37.65 fta .. 3449.65 17.43 96.51 7654.63 4.11 

2005'117 l37.73 239.r.l 3 471.4_t 17.15 96.96 7741.72 4.11 
2005:01 ~7.11 240.60 3 493.33 a .l7 97.42 7,121.11 4.11 
2005:09 trl.90 2At4 3 515.1'7 • . 69 97 .• 7 915.90 4.11 

• 2005:10 l37.tl 2A2.M 3.53'7.01 19.12 91.34 1001.99 4.11 
2005:11 31.07 2A3.2A 3.551.14 19.54 ••• 1090.01 4.11 
2005:12 31.15 244.12 3_.seG.§II 19.~ . 99.15 1177.17 4.21 
1006:01 31.23 2AS.OO 3.602.52 90.31 99.71 1.264.16 4.21 
2006:02 31.31 2A5.a 3624.~ 90.10 100.17 1.351.35 4.11 
1006:03 131.39 2A6.'M 3646~ 91.22 100.63 1,431.44 4.21 
1006:04 131.47 2A'7.64 3 661.04 91.64 101.01 1525.53 4.11 
1006:05 31.55 2AI.S2 3619M 91.07 101.54 1611.61 4.11 

1006:06 31.62 2A9.39 3,711.'72 92.49 102.00 1.699.71 4~ 

~'111 ll-71 250.31 3.735.21 92.93 101.41 1.'791.61 4.11 
2006:01 .... 151.23 3.'751.'71 93.31 101.97 1,197.66 4.11 
l006:09 .... 152.15 3 711.21 93.12 103.45 1996.64 4.21 
~:10 1_1.97 153.Cl7 3._105.71 94.~7 103.93 9095.62 4.11 
~:11 39.05 153.91 3,129.21 94.71 104.42 9,194.60 4.11 
~: 12 39.14 254.90 3.152.71 95.16 104.90 9.193.51 4.11 
2007:01 39.22 155.12 3.176.20 95.61 105.31 9 392.56 4.11 
2007:02 39.30 156.74 3.199.70 96.05 105.17 9491.54 4.11 
~:03 39.31 257M 3 923.20 96.50 106.35 9590.52 4.11 
~:04 39.47 251.5'7 3,946.70 96.95 106.14 9,619.50 4.11 
~:OS 39.55 259.49 3.970.20 97.39 107.32 9,711.41 4.11 
~:06 39.63 160.41 3 993.69 97.14 107.10 9117.46 4.11 

• 18.11.2~1 
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• 

• 

• Olt140-e70111-A 18.11.2·70 
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• 011140~701 II-A 18.11.2-71 
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• 0111~70111-A 18.11.2·72 



• 

~- 1111 m llld n.••d ~ Vlrilblel 
y~ LOOOilii!IV lHH IJNCIIDHH LPOPA L&Y'IOI' LSERVICI!S LTS LYTOT 
1915:01 23.45 21.52 32.79 16.76 935.05 19.93 11.72 157.51 
1915:02 l3.61 21.n 32.13 77.35 943.2CI 20.01 11.15 167.71 
1915:03 23.77 21.94 32.__111 77.93 951.35 20.23 11.91 m.l5 
1915:04 ~.92 29.14 32.92 11.52 959.51 20.37 19.12 111.91 
1915:05 ~.01 29.35 32.91 '79.11 M7.*1 20.52 19.25 191.11 
1915:06 [U.l4 29.~ 33.01 79.70 915.11 20.67 19.31 901.24 
1915:07 ~.45 29.71 33.11 10.13 913.16 20.16 19.51 911.34 
1915:01 124." 29M 33.2 10.56 991.9CJ 21.05 19.77 92IA4 
1915:ot 124.11 JO.OI 33.3 IO.tt "'·" 21.24 19.96 931.54 
1915:10 ~.01 JO.M 33.4 IU3 I 001 •• 21.43 20.16 941.63 

• 1915:11 25.29 30.31 33.52 11.16 1016.02 21.62 20.35 951.73 
1915:12 ~.50 30.46 33.62 12.29 1024.07 21.11 20.55 961.13 
1916:01 ~.71 30.61 33.71 12.73 1.032.11 22.00 20.74 971.93 
1916:02 ~.92 30.~ 33.11 13.U 1.MU5 22.u 20.93 919.03 
1916:03 ~.13 30.91 33.91 13.5t 1011.19 22.31 21.13 999.13 
1916:0. ~.34 31.07 34.00 14.03 1~056.24 22.57 21.32 1009.23 
1916:05 126., 31.22 34_.01 14.46 l.OM.21 22.76 21.52 1019.33 
1916:06 ~.76 31.37 34.U 14 . ., 1072.32 22.te 21.71 1029.43 
1916:07 ~.00 31.54 34.23 15.31 1 0'79.39 23.17 21.95 1040.07 
1916:01 27.24 31.71 34.27 15.17 1016.45 23.39 22.19 1050.71 
1916:09 27.41 31 .• 34.31 16.36 l._093.52 23.60 22.43 1061.35 
1916:10 '/,7.72 32.05 34~ 16.15 1100.59 23.12 22.67 1071~ 

1916:11 27.96 32.22 34.31 17.33 1.._107.65 24.03 22.90 1012.63 
1916:12 21.20 32.39 34.42 17.12 1114.72 24.25 23.14 1093.27 
1917:01 21.43 32.56 34.46 11.31 1121.79 24.46 23.31 1103.91 
1917:02 21.67 32.73 34.49 11.10 1121.15 24.61 23.62 1114.55 
1917:03 21.91 32.90 34.53 19.29 1135.92 24.90 23.16 1125.20 
1917:0. 29.15 33.07 34.57 19.77 1._142.99 25.11 24.10 1135.14 
1917:05 29.39 33.24 34.60 90.26 1150.05 25.33 24.34 1146.41 
1917:06 29.63 33.41 34.64 90.75 1157.12 25.54 24.51 1157.12 
1917:07 29.88 33.57 34.61 91.23 11M.32 25.73 24.95 1.161~ 

• Oltt.0.0701 ti-A 18.11.2-n 
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• 18.11.2-77 
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• Oltt~70111-A tB.tt.J-71 
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• 0111.0.070111-A 18.11.2-71 
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• 

• 011140-e70111-A 18.11.2-10 
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• 

• 

• 011140-070111-A 1B.tl.2~1 



• Ht• ...... li!Mra _. J)o -""11 POIICIII Varilbla 
Ye./Naalb LOOOOSERV LIB UNCPERHH LPOPA UlYTOT LSERVICES LTS LYI'OT 
2013:01 ~5.46 51.24 33.21 140.73 1,701.49 41.30 49.93 UIC).I3 
2013:09 ~5.42 51.10 33.19 140.6f 1699.60 41.26 49.19 2.276.27 
2013:10 f45.31 51.17 33.11 140,55 1,697.71 41.23 49.15 2)71.71 
2013:11 45.35 51.13 33.17 140.4d 1,695.12 41.19 49.11 2,267.15 
2013:12 ~5.31 51.ot 33.15 140.31 1693.93 41.16 49.77 1.262.59 
2014:01 45.27 51.06 33.14 140.2tl 1692.04 41.12 49.73 2~.03 

2014:02 45.23 51.02 33.13 140.19 1690.15 4' .09 49.61 2.253.47 
2014:03 ~5.19 50.91 33.11 140.09 1611.26 41.05 49.6f 2.241.90 
2014:04 145.16 50.95 33.1CI 140.00 1,616.37 41.02 49.60 2,24ot.34 
2014:05 145.12 50.91 33.CMI 139.91 1614.41 40.91 49.56 2.239.71 
2014:06 145 •• •. .., 33.01 139.12 1.612.59 40.95 49.52 2,235.22 
2014:07 45.04 .... 33.06 139.73 1610.73 40.92 49.41 2.230.17 
2014:01 45.01 50 .• 33.05 139.6f 1671.16 40.11 49.44 2,226.32 
2014:09 44.97 50.77 33.03 139.55 1,617.00 40.15 49.39 2.221.16 
l2014:10 144.93 S0.73 33.02 139.4d 1.675.13 40.11 49.35 U_17.41 
2014:11 144.19 ••• 33.01 139.31 1.673.27 40.71 49.31 1.112.96 
2014:12 144.16 !OM 32.99 139.21 1~671 .40 40.74 49.27 2201.51 
2015:01 144.12 50.62 32.91 139.19 1669.54 40.71 49.23 2,204.05 

• 2015:02 ~.71 50.51 32.97 139.10 1,667.67 40.67 49.19 2,199.60 
12015:03 144.71 50.55 32.95 139.01 1,665.11 40.6f 49.15 2,195.15 
2015:04 ~.71 50.51 32.94 131.92 1663.94 40.60 49.11 2190.70 
2015:05 ~.67 50.41 32.93 131.13 1662.01 40.57 49.07 2116.24 
2015:06 144.63 50.144 32.91 131.74 1,660.21 40.54 49.02 2.111.79 
2015:07 ~.55 50.36 32.19 131.55 1._656.21 40.46 41.94 2.172.51 
2015:01 ~.47 50.29 32.16 131.36 1652.35 40.39 48.15 2.163.23 
2015:09 144.40 50.21 32.13 131.17 l-_641.42 40.32 41.76 _1.153.95 
2015:10 ~.32 50.13 32.10 137.91 1.644.49 40.14 41.61 2,144.67 
2015:11 ~.24 50.06 32.77 137.79 1.640.56 40.17 41.59 2.135.39 
2015:12 ~.16 49.tl 32.75 137.60 1636.64 40.10 41.50 2126.11 
2016:01 144.01 49.90 32.72 137.40 1632.71 40.02 41.42 2 116.13 
2016:02 144.00 49.13 3l.69 137.21 1L621,71 39.95 41.33 2 107.55 
2016:03 143.92 49.75 32.66 137.02 1.624.15 39.11 41.14 2,091.27 
2016:04 143.14 49.67 32.63 136.13 1~620.92 39.10 48.16 2.011.99 
2016:05 143.76 49.60 32.60 136.64 1616.99 39.73 48.07 2.079.71 
2016:06 ~3.61 49.52 32.57 136.45 1613.06 3!1.66 47.91 2070.43 
2016:07 143.61 49.45 32.55 136.26 1.609.24 39.59 47.90 2.061.62 
2016:01 143.53 49.37 32.52 136.07 1,605.42 39.52 47.11 .2.052.12 
2016:09 143.45 49.29 32.49 135.19 1601.61 39.44 47.73 2 044.01 
2016:10 43.37 49.22 32.46 135.70 1597.79 39.37 47.64 2 035.20 

• 0111~0111-A 18.11.2-12 
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• Hilmcllad ii!DqyadD Ill PCIIICIII Varilblel 
Y..-IMaada I..OOCDIBI.V Lilli UNCPBitHH LPOPA UlYTOI' LSfJlVICES LTS LYTOI' 

2016:11 143.30 49.14 32.43 135.51 1.J93.97 39.30 47.56 2.026.40 
2016:12 143.12 49.07 32.41 135.32 159CUS 39.13 47.47 2.011.59 

• 
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KISSIMMEE UTn.ITY AU11101UTY 
Request for Power Supply Propoub 

RFPM004-97 

May28, 1997 
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Potential Power Supply Requiraneru ............ . ... ... .... .. ... . .. . . . S 
Proposals for ClpiCity/Eneqy Sales .. .. . .. .. . . . . . . . . . . . . .. .. . . . . . .. .. . 6 
Propo .... for Construction and/or Joint Ownenhip in Ge:lention . . . . . . . . . . . . . ·1 
Cane IJiaDd Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
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I. htrocl•cdo• 

KISSIMMEE UTILITY AU'IliORITY 
llequelt for Power Supply Propoull 

May 28, 1997 

The Kissimmee Utility Authority ("KUA" or "Authority") is iuuina this Request for Propoula 
("RFP") u an invitation to qn•lified compania to submit proposaiJ for the supply of electric capacity 
and energy to satisfy up to 80 MW ofiCUA'a projected requirement~ for the period 2001 ·2030. 
Details ofKUA's tyltem requirement~ fortbe period are shown in Section 3. 

KUA will consider propollla for bue, intennectiate and/or peakina pneratina resources and will 
accept bids that propote a mininaun capacity of1 0 MW and an ....-nent term of at 1eut three yean. 
The power supply commenoement dlaell June I, 200 I. Propollla received in reaponM to thia RFP 
will be evaluated in c:ompuilon with (I) the opdona that are IYiillble to KUA und• exiltina pow. 
aupply arranpnwata; and/or (li) a lilt-build alternative that may be developed jointly by KUA and 
Florida Municipal Power AaaJy ("PMP A"). 

The deadline for receipt ofpropollla by KUA ia Wednelday, AupJt 6, 1997. 

2. KUA Delcripdlll 

The KUA is a public body corponte and politic, duly organized and lepDy exiltina u pan of the 
government of the City of1Ciuimmee (" City"), Florida, under the Constitution and laws of the State 
of Florida, panicullrty the Cblner of the City. At a lpeCial referendum election held in the City on 
March 26, 1985, tbe qnatifiect electon reaidina in the City approved Amended City Ordinance No. 
1285 (the" OrdinaDce"), .mendirJa the cbarter of the City to create the Authority with powers and 
immunities let forth in the Ordinance. On October I, 1985, the City transferred to the Authority 
ownership md openDonal control of the e1ec:tric paeration, tranlmiuion and diJtribution S)'llem (the 
" System"), indnclina Ill pneration, trlnlmiuion, interconnection, and distribution facilities thereof 

3. The SYSTEM 

KUA's peak demand, wbich occurs durina the summer months, is projected to be 209 MW for 1997 
and the net system --sY requirement is expected to be 985 GWh in calendar year 1997. 

The Authority's power aapply needa are c:url'aJy lltidied by a combination of KUA-owned 
generating resources and c:ontncted power supply resources. Details of the annual capacity 
nominations for each exittina resource avai1lble to KUA under exiJtina arnnaementa are shown in 
Table I . Partial Requirements Service ("PR. ") iJ provided by Florida Power Corporation ("FPC") 
under its stratified PR. rate. No nominations have been made for the FPC PR reaourc:e after 2001 . 

Table 2 provides a IU1'DIDII)' ofKUA'a projection~ of annual net eneraY requirement, summer peak 
demand, l)'ltem capKity requiremeat, con1nitted capacity raourca and required capacity resources 
for the period 20()1 tbrouah 2030 which KUA ia seeking to satiJ(y at leut in part through this RFP 
process. 

18.16.3-3 
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TABLE2 

• s,.... Projeedou 

Committed 
Energy Summer System Capacity Capacity Required 

Year Requirements Pelkllemand Requinmenta Resources Capacity Resources 
(GWh) (MOO) (MOO) (MOO) (MW) 

(a) (b) (c) (d) (e) (f) 

2001 1,158 243 279 231 48 
2002 1,205 252 290 216 74 
2003 1,253 261 300 216 84 
2004 1,301 271 312 196 115 
2005 1,349 280 322 196 126 
2006 1,391 288 331 196 135 
2007 1,431 296 340 196 144 
2008 1,473 304 350 196 1~4 
2009 1,514 313 360 196 164 
2010 1,557 321 369 196 172 
2011 1,598 330 380 196 184 
2012 1,641 138 389 154 235 
2013 1,684 347 399 154 245 • 2014 1,729 356 409 154 255 
2015 1,773 36S 420 154 266 
2016 1,806 373 429 154 275 
2017 1,859 383 440 154 286 
2018 1,913 393 452 154 298 
2019 1,968 403 463 154 309 
2020 2,025 414 476 154 322 
2021 2,084 42S 489 154 335 
2022 2,145 436 501 154 347 
2023 2,207 447 514 154 360 
2024 2,271 459 528 154 374 
2025 2,337 471 542 154 388 
2026 2,405 483 555 154 401 
2027 2,475 496 570 154 416 
2028 2,547 S09 58S 154 ~31 
2029 2,621 522 600 154 446 
2030 2,698 536 616 154 462 

• 
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4. RFP Sdaeclllle 

KUA'a timellble for thiallequtlt For Propoul (•RfP proceu ia ahown below. Note that all ti..-nes 
ahown are bued on the prevailina ...e.n time on theiCheduled dates; however, the data shown are 
only estimate~ and may be modifted at any time by KUA. 

Public Notice of RPP 
RFP Avlillble for DiJtribudon 
Noti&ation of Con&nnol Aatndlnce Due 
Pre-Bid Con&nnol 
Notice of ma.. to Bid Form Due to FMP A 
DeldJine lor 8Wden' Qulldonl 
Sealed Propolll(a) Due Dlte 
PubUah Shon Uat/Conwenee NeaotiationJ 
Comple&t N..,U.Uona 
Contnat(a) Approvtd 
C~ of Power Supply StMoe 

s. Poteadal ....... ...., ............. 

May 27, 1997 
May 28, 1997 
June 18, 1997 
June 24, 1997 
June 30, 1997 
July 2, 1997 
Auplt6,1997 
October a, 1997 
December 4, 1997 
December 12, 1997 
June I, 2001 

[ 12:00 Noon EDT] 
(9:30 A.M. EDT) 
(S :00 1-.M. EDT] 
(S:OO P.M. EDT] 
(3 :00P.M. EDT] 

KUA initiated the ciMiopmn of an......,.... Relource Plln (111RP") to enaure that it'a cuatomen 
are provided with I 5 hie and econooic eaqy, both in the abort and lona tennl. In develo~oa the 
IRP, a wide~ of IUpply-aide and daniDd-side altemllivea w.-e considered u a meana of 
lltiJfyina KUA's fblure demand for electricity. KUA'a primary objective wu to develop a plan (or 
pliDs) that bleDds the. lhort-term IDd loai-term objectivetmd fairly and reuonably auisna risks 
associated with the resources Itt forth in the plan( a). In meehW dis objeccive, it wu imponant that 
KUA consider its c:ompditive polition in the industry in order to maintain automer bue while adding 
those resources which minimize prices and total coat to KUA'a customen. 

After evaluatina a variety of diffeleat plus Ulina a risk analysis model, t.'i~ moat robust resources 
were identified bued on the hquency ofHiection of the resource~ in the moat robust plana. A robust 
plan is a plan that conJiJtendy perfonna well over 1 variety of different futures. The lowest c:oat 
arranpment oftbe IDOit robult r.aurca fonned the moll robust plan. KUA's IRP is beina used as 
the basis for this RPP IDd tbe pouible Mlection of the joint project with Florida Municipal Power 
Agency (•FMP A •) at the •eane Ialand Site• u the lelf-build alternative. A copy of the IRP Summary 
Repon dated April. 1996 is included u Attachment C. 

KUA is acceptina propou1s for ClpKily and energy in whole mepwan quantities for pan or all of 
the capacity requirements with a mininun bid amount of 10 MW. As previously mentioned, 

KUA currently hu the option to i.naeue its power purchue amounts under existing purchase 
agreements u well u the option to build and jointly own new generating capacity on the existing 
Cane lJland Site. A.ccorcfinaly, ICUA wiD consider proposals for the ule of ahon-term or long-term 
firm power supply &om (I) existing lpeCified raourcea. (ii) a portfolio of supply raourc:ea with 
appropriate guarlilteel, lltdfor (iii) a generatina facility to be c:onatructed for I unit power sale or 
joint OWDCnhip plrticipllion between ICUA and the bidder at the bidder's location. In any event. all 
proposals nut identify tbe specific resources at a specific site. Proposals that include supply 
resources located OUtlide the State of Florida rmaat also identify the tranamiuion contracts for the 
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trlnlmission path tbat will be \diVed fi'om the resources up to KUA's trlnllniuion network u more 
fully described in Section 9 . 

6. 

Proposals invoJvina a unit or power plaat capiCity/eneray llle lbould include all available data 
includina equivallat &VIilability fictor (II£AF" ),mlintenlnce schedulea. net capacity, heat rate. fbel 
type, and other pertiDent data for the lpiCific unit(s). Proposals involvina a l)'llem or portfolio 
capacity and enerJY 111e to KUA lhould include information for all generatina units and purchue 
contrletl required to make the sale to KUA All proposal~ for a capacity/eneray Ale shall be on a 
non-recallable buiJ equivalent to native lold delivered to the KUA trlnlmiuion grid. Details of the 
information required for eiCh proposal are tpeeified in Attachment B. 

If the capacity/eneqy ll1e proposal ia bued on a pau-tbrou&h fUel cost arranaement. the fuel 
forecast prices pr 11111ted ill AalfftMnt A of this RFP lhal1 be Uled by the bidder to project the cost 
of eneray. A.m opdaa. bidden may also preiSit eneray prices bued on their own forecut of fuel 
prices alona with aat.ble aplanltiona. If the proposal ia baed on a COIIII1ICtullly fixed total energy 
cost. the propollllllllt iDdnde Ill iafonnation pertinent to the priarw and ill ealation. If any of this 
information is Proprietlry Ool6leldial BUiinlu lnf'onnaUon, it lhould be cleuty noted and KUA will 
maintain confidealiality per Seclion 14. 

All proposals lhlll include schedntina provision~ of the llle. For propou1s that include pealdna type 
resourta or P""'w type eneray priciaa. the schedule lhlll be lltlblilhed hourly with the 8VIilability 
to chanp up to 10 minutes before the IChedule COIIIII.al. For all other reiOUR:el. the schedule 
lhould be establilhed no more than I day in advance with the ability to chlnp the schedule within 
2-3 hours before the schedule commences except under KUA emergency conditions when changes 
may be required u soon u pbyliciUy pouible if the retOUrCe is available. The proposallhall not 
include any Wdllaaualljmjhtiom. on eneray uup (MWhs) by day, month or year. A. part of the 
schedulina proYiJions. the IUpptier will be required to fax daily to KUA'a dispatchers (currently 
contracted to the Florida Munic:ipal Power Pool (" FMPP" )) a schedule of estimated pric:es for the 
eneraY to be deliwred for thla day aDd the Dat day. 

7. Prepoulllor Collltnldioll udlor Jolat Ow.enlllp ill Gellendoa 

Proposals that involve the CODIUUC:tioll of a generating unit( a) with KUA u sole owner or a joint 
owner must include all of the iafonnation spec:ified in Attachment B, Section 8-1 . In addition. the 
proposals should include details of the terms and conditions of the ownership offer to KUA KUA 
prefers proposals tbat do not utilize the exiltina Cane Island Site for the construction of generatina 
capacity in exceu of that which will be provided to KUA and/or FMPA. Any proposal that offers 
construction of aenerlltina fidlitiel at the Cane llland Site must include provisions to transfer l 00'/o 
ownership after COGitrUc:tioll to KUA or to KUA and a qualified joint participant ida.med by KUA 
Federal tax law ad State law requinmenb may piau further constraints on eligible ~ or 
specific projects. Proposals involviDa ownenhip by KUA are subject to KUA'a aareement on the 
detailed plant specificltiona and delip. Bidden pre~entinasuch proposals are encou.raged to include 
detailed specifications and pcrformmce guarantees upon which their proposals are bued . 

18 16.3-7 
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I . Cue blucl Site 

The Cane bland Site illocmed in 01c:eo1a County, Florida. The lite comprilell ,027 aaa that il 
owned by KUA and illoc:ated nar tbe ICUA .vice area It il lituated on uplands known u Cane 
Island. 

Currently there are two ...-.. Ullits in operation at the Cane llllnd Site. Tbe fint is a 40 MW 
General Electric model LM6000 combustion turbine (•cr) unit which wu placed into commerc:ial 
operation on January I, 1995. TheiiCOiduaitila120MW combined cyde(.CC") General Electric 
Model 107 EA compriled ofaiO MW CT and a 40 MW -.m turbine unit. This unit entered 
conunercial operation terW:e on November 1, 199S. The Cane IJ1and Site wu daiped for the 
installation of up to a total of 1,000 MW of generatilta capacity. 

KUA and FMPA are joint owna oftbe ailtiDa ·eane bland Project." each with a so percent 
ownership share. Both KUA and FMPA haw joint ownership of the land specific to the uniu 
constructed at the lite; however, KUA will contiJale to own the biiiDCe of the lite with FMP A payi.na 
a user's fee. In ldditioa, JaJA ._ the responsibility for c:onstruction. operation and maintenance of 
the plant. 

The Cane bland Site il beina ..vect by tine new 230 kV tnnaniuion lines. Two of the 230 kV 
cira.tiu rault fiom 1oapi1w OUCs Mdatolh-Td 230 kV tnntmillion line into the Cane Island Site. 
Tbe line has been CC1IIItiUcted oo double c::in:uit towers aJona the 8oaDet Creek Canal. Tbe third 
230 kV transmiuion line ilaliD&Ie cin:uit line which extends .. &om the lite to the new Clay Street 
substation where it ialerconnecu with KUA's 69 kV trmlnUiion l)'ltem. Tbe tranlmiuion lines and 
substation are jointly owned by KUA and FMP A 

If KUA decides to p1rtic:ipate in the lelf-build alternatiw with FMPA, the project will probably 
consist of a 240 MW combined cycle pneratiJia plant located at the Cane Island Site. Tbe main 
equipment wiD comprile one combustion turbine and one heat recovery steam pnerllOr and 
uiOCiated Iteam turbine.......,... Detailed cost estimate~ for the ldf-build project will be prepared 
by a design cona~ltant aDd IUbaiued to JaJA and FMPA prior to the Proposal Due Date. Tn the 
initial~t~~es of the evaluation proce.. dlil COlt 11Cb111te wiD be Uled u a bendunark for ICI"eeftina 
altanatives. DuriDa tbe final evaluation ~tap~ KUA and FMP A may obtain finn •not to exceec~• bidJ 
for the self-build project before '"'kina a final decision to telec:t a proposai venus the self-build 
alternative. The delip c:ooaaltant wiD not have acceu to the proposals submitted in response to this 
RFP. Bidden are encourapd to provide their lowest cost ofl'er on Auplt 6, 1997, since repricing 
is not cumndy anticipated. 

KUA hu included a gu fuel forecut in Attachmem A for use by bidden. However, KUJ\ will seek 
bids to confirm nwbt pric:iDg coincident with this RFP procea and may use the updated pricing in 
evaluating the bids . 

18.16.3-8 
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9. Tn•••iaioa~tl 

Electric power supplied &om KUA-owned pnenlliw and purdlued power aapplied by other entities 
are delivered though 21.9 miles of230 kilovolt and 36.4 mileaof69 kilovolt trlnlmiuion lines to ten 
distribution substations. KUA hu the followina interconnections with area electric ulility companies: 

(I) PPC • One 69 kV oirCluit • PPC'a Lake Bryan Substation 
(ii) ouc -One 230 kV c6ra* • OUC• Taft lubltldon 

- One 69 kV circuit at OUCs Tift IUbltldon 
(iii) City of lakeland -One 230 kV throuah the inteR:onnection with the Taft-Mclntoth 

Circuit 
(iv) City of St. Cloud· One 69 kV with St. Cloud's Transmiuion System 
(v) TECO- One 230 kV circuit tbrouab tbe iacerconnecbon with the Otc:cola and Lake 

Jewell Cin:uitl. 

Where raourc:ea orisiDate outlide tbe State of Florida, propoaalt naast consider the limits and 
aDocation ofinterfice ClpiCity amana tbe owners of the tnnllniuion lines that make up the Florida­
Southern interface. At tJiJ writina,IWA belieYel the total reponed import C1p1City is 3,600 MW. 
All of that ClpiCity may not be IYiillble for lrm u..illion. 

It is KUA'a underltandinl thlt the Gll'l'lmt lllocation ofthia import aplbility it 200 MW to the City 
of Tallahulee, Florida (•tllllhuMe•), 431 MW to FPC, 1,221 MW to the JICbonville FJectm 
Authority (•JEA•) ad 1,734 MW to Florida Pow. " Uaht Compuwy (•FPL•). The firm 
cornrnitmelltl ofFPC llld JIPL .. blliev'ld to be very dole to their rnaxiJNUn allocation and KUA 
does not expect any finn trwwni.._ CipltCity to be avlillble &om thole utilities. 

The bidder sbould confirm this conclusion on ita own. The Tallahulee IIDOUIIt may not be fuUy 
cornmiUed but may not beawilableb'finn tnuwnillion Mrvic:.e lOUth ofTallahauee. JEA reportedly 
has 400 MW of ita import lllocatiaD Qiiill•iUed Imports tbrouJh JEA may have a contrac:t path 
through SeniAOie Electric Coopelltive, IDe. ("Senii+We•) to the Silver Sprinp Nonh station which 
is a tie point for Seui110ie, Ocala Electric Utility and FPC. The exact amount of firm trlnllniuion that 
may be available throup JEA for detivery to FPL's or FPC's trlnlnliuion system will need to be 
established and may require apeement of aD l&cted parties. It it the bidden' responsibility to 
determine that firm triiiiiiUiion ad interface caplbility it available for the raourccs proposed. 
Proposall should include tbe COlt of aD tmwniuion related lei'Yica required to deliver the power 
supply to KUA'I trw'l""iaion ty1tem. 

Bidders should provide backup information that would verify the reuOIIIbleneu of auumptionl and 
cost data usociated with tranamiuion MrVic:e required for delivery of the propoted capacity and 
energy ftom the aourc:e(s) of IUpply to the biah voltaae transmillion arid of KUA KUA prefers 
proposals that include detliled IMiylel wbicb show .a.....,aona. inclucfina, amona other thinp, 
contract paths, coatr.aiDa putie1. iaterflce Clplbility. inter'vcDDa paniea, and transfer capabilities. 
KUA may verify the trlnlmillion ltUcliet provided by the bidder by performina ita own load flow 
studies. Therefore, bidden are encourapd to IIUbmit a hard copy of the trlnlmiuion analylil rauJu 
plus the load flow cuea in raw data ASCU IBM compatible format (i.e., PTI'a PSSIE, (GE's PSLF, 
IEEE common) alona with allllaUIIptionl Uled in aaaDII eiCh cue and any apocial inatructlons for 
reading the data. To the exum unc:atainty exists reprdina whether the bidder hu appropriately 
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accounted for tranlmiaion limitations and uaociated COltS in the proposal. KUA may reflect this in 
its evaluation or n;ect the propolll . 

10. Notice to Bidden 

KUA is coordinatina the.._.. of dis RFP proceu with alinilar proceu that is beina followed 
by FMP A so that the activitiel for both proce11e1 are executed in puallel. In this way, both entities 
are able to maximize the benefits oftbeirexiatina relationship. KUAand FMPA wiDKCept propoaals 
that are made to KUA and FMPAjoindy for capacity 1barina u stipalated by the bidder. Proposals 
that are aubmiUed to ICUA IDII PMP A joiady may be eliminaaed ftom fUrther conaicleration if either 
KUA's or PMPA's ~ Ul not 1111&. To enue that the applicable c:omponenu of the joint 
proposal are eligible to be considered by JCUA ad FMPA llpll'ltlly, bidden lllllt abo IUbmit 
individual proposals to each entity in lddibon to the joint proposal which must be submitted to bglb 
entities. 

KUA hu scheduled a Pre-Bid Cor6a•ajoiady with FMPA for Tuelday, June 24, 1997 at 9:30 
AM. EDT at the KUA ollcea, 1701 W. ClrroU Street, Kiuirnmee, Florida 34742. Only qualified 
bidders will be permitted to attend· the Pr.Bid Conference. The purpote of the conference is to 
answer all questions that bidden may have about KUA's solicitation. Only written questions and 
written relpODiel will be c:ollliclad oflcial. Comp.iea that intend to submit proposals are requested 
to uae this forum to obtain --. about the RFP and the form of the reaponte to the RFP. 
ec:.r.-.lllllt reaister for the Pre-Bid CcJaeace by IUbmittiaa a lilt of attendees via IDiil to the 
addreaasiwniDSection 12, viathellltemettoE-Mail..,_rfP9720@kna.dat.ft.ua, or via ficlimile 
to the attention of Mr. A. K. (Ben) Sharma at (407) 847-0787 [faxJ to arrive, on or before Noon 
EDT, Wednelday,June 18, 1997. After the Pre-Bid Confemac:e, a tour of the Cane laland Site will 
be conducted by ICUA for iDtenlted bidden. The tour poup iJ scheduled to leave KUA offices for 
the Cane Island Site at 2:00P.M. Bidden 11111t iDdicate on their Pre-Bid Conference registrations 
whether or not they wish to participGe in the tour. 

All bidden are required to provide written nodfic:ation of their intent to IUbmit a proposal no later 
than 5:00P.M. EDT on Monday, June 30, 1997. Such notification ahould be lfllt by faclimile or mail 
(not via the...._.) to Ml Bllblra Layton. Conlnct Adminiltrator to the addreu given in Section 
12. A Notice of Intent to Bid Form is included in Section 22 u RFP Form 1. Bidden 11111t complete 
the form in fW1, ICadna the aareemn tam on which their propoul(s) is planned to be bued and sip 
it prior to submittiaa it to KUA. 

Sealed proposal JW*apa will be received umil3:00 P.M. EDT on Wednesday, August 6, 1997 
("Proposal Due Date1 at the olices ofKUA Each bidder iJ required to submit a Proposal Summary 
(RFP Form 2), a checldiat (RFP Form S), and other completed forma u applicable (RFP Form 3 to 
RFP Form 5) u part of the proposal pvbp. The forms are included in Section 22 of this RFP. 
Registered bidden wiD be notified tbrouab the iuue ofRFP addenda of any chanse in the Proposal 
Due Date or other necesury revision to information contained in this RFP. KUA reserves the right 
to Rject all proposals received after the Proposal Due Date . 
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One orisinal and six (6) copies of -=b proposal should be lOlled and delivered to the following 
lddreu: 

Director ofM8ta'illl Mlnlpment 
Kiuimmee Utility Authority 
28SO N. Bernuda Avemae 
J(illilriMI, Plorida 34741 

Phone Number: (407) 933-7777- Ext. 3100 

The name of the company IUbillilldw the proposal should be dearly marked on the outside of each 
package. In addition, -=b pidrlp should be lllllbd u follows: •Proposal for Supply of Electric 
Capacity and Enqy- RFP ~97. • 

An electronic copy of the completed proposal priciaa forma and Ill other spradJheetl included in the 
proposal should be IUbmitted in Microsoft Excel S.0/9S or compatible format on a 3-1/2 inch 
diskette. 

Propoula with..,......_ fJIS ,_.or leu should ...... in diet unlil December 31, 1997 
or later iftbe purchue is to be &Wi.t peaclina 1 .......u.lon _.. l"'qUttt, and 

Propoula oflirina ........- term1 of more than S yean should remain in eft'ect until Marc:h 31, 1997 
or later if the purchue ia to be fiMiired ......... a tnnniuion tervice requell The propoul J*b8a 
will be opeDid ... tile Propolll Due Dlt.e. Each proposal pecbp .... be accornpaDied by. non­
refimdab1e Proposal F• (Ill tbe farm of a culien dleck llllde payable to ICUA) in the amount of 
$100 per proposal per year of the propoMd 18Jeemen1 term or put thereof up to a maxinun of 
S1,SOO per proposal. 

11. IUpt or ReJecdR 

This RFP is not an oftW eltlbliJbiDa any contnctual ri&ftts. This IOiicitation is solely an invitation to 
submit proposals. 

KUA racrves the filM to: 

• Reject any and all proposaiJ received in response to this RFP; 

• Waive any requirement in this RFP; 

• Not disclose the reason for rejecting a proposal; 

• Negotiate an amngement or power IUpply with more than one bidder at a time; 

• Not select the proposal with the lowell price; and 

• Request c:larificationa &om bidden at any time . 
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12. Iaterpretadllll ud Add•d• 

All questions of a tec-Micll nature rep diD& interpnaaion of this RFP nut be aJbmitted in writina 
or by the Internet to the foDCJWiaa: 

By Fax: 

ByE-Mail: 

By Mail or Courier: 

Mr. A K. (Ben) Shlnna 
(407) 147-0787 
dP9720@koa.dst.fl.ua 
Attn: Mr. A K. (Ben) Sharma 

Mr. A K. (Ben) Shlnna 
Director ofPowec Supply 
- · • lt.:tot.. ··~ ........ ..., ..... , I'MAIIUIAJ 

1701 W. Carroll Street 
KiuiiiiiiWl, Florida 34741 

All questions reprdina terms, coaditiaal ud other non-technical matters should be submitted in 
writing or by the Internet to: 

By Fax: 

ByE-Mail: 

By Mail or Courier: 

MI. Bdlra Layton 
(407) 933-2823 

dp9720@b11 dst fi.UI 
Aun: MI. Bdlra Layton 

Ma. a.t.raLayton 
CoubiCt AdmjniMrator 

ICiuimmee Utility Authority 
28SO N. Bemuda Awaae 
Ki..Uamee, Florida 34741 

Only written or Internet tranpnitted 1111p0111e1 provided by KUA to bidden' questions will be 
considered oflicill. A verbll f11P1*8 by ICUA will not be c:onsidered Ul ofticial responte. Written 
respoDiel to all q~lelliaaa ad ,...... for ilurprelalioat wiD be provided only to the company 
posing the quesaion or melrina the.....- ...aeu the quatioD IDd __.are applicable to the RfP 
process in aenenl, in wbida c:ue, at ICUA'1 dilcretion the quation ad answer wiD be provided to 
all bidden. All written q.leltiou 111U1t be NCeived by KUA on or before Wednesday, July 2, {397 
(S:OO P.M. EDT). Inquiries after this date may not receive raponMI. All addenda iuued in 
connection with this RPP wiD be placed in the "'mportant Updates• ptp on the Internet Website 
www.rwb.com/fiDpa-kna at the time ofiJ.Je, ad it sbaJl be tbe relpOIIIibility of thole bidden that 
download the RPP &om the IJurnet to replarty c:t.ck the IIJmporunt Updates• file to receive 
addmda. Copies of aD ilaJed Mdeda wiD allo be lent to Ill companies that directly obtained a copy 
of the RFP iom KUA, by fi'CiimiJe aJt//Jior IDiil, and der June 30, 1997. thole direct purchue 
companies that submitted a timely Notice oflment to Bid form . 
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13. Erron, Mocllftca.._ or WitlldnnnloiPnptlll 

Each bidder should carefiiDy review tbe iiiJrmltion provided in the RFP prior to IUbmittina 1 

response. The RFP contains inltruc:lioDI wllicb lhould be followed by aD bidden. Modifkationa to 
proposalJ already received by IC.UA wiD oaly be ICCepted prior to the Proposal Due Dale. Propou1J 
may be withdrawn by aiviDa written notice (no IDtenllt nodcet) to KUA prior to the Propoul Due 
Date. In such cu., 1 fUll n&ad oftbe Proposal F•wiD be provided by KUA Propouls withdrawn 
after the Propoul Due Date will r.alt in forfeitan ofth~ propou1 feel. 

14. Proprietary Coddeadll ... •laf....._ 
All proposals shall become the propeny of ~UA IC.UA wiD not diJdole to third paniea Ill)' 
information that iJ dearly libeled "Propriewy Confidential BUJineu lnformalion" in 1 proposal 
unless such dildosures are required by law or by order of 1 court or aovemment agency havina­
appropriate jurildidion. EICh p111 oi'Proplilary ConNRial Bulb1111nformation nut be dearly 
labeled "PROPRIET AllY CONPIDENTIAL BUSINESS INFORMATION" at the top of the pap. 
KU A reserves the riaM to dildole ia&Jr«NMa contained ill propoala to ila conaaltant(s) for the sole 
purpo1e of asliltina in the propoiiiiYIIuation proc:eu. KUA will require the consultanl(s) to 

maintain the c:onfideatialit oftbe *""""'· 
15. Bidder Qulillcadolll 

KUA will acccpt bids fiomaay a.ctric utility, iadependeat power producer ("IPP"), qualifyiDa facility 
("QF"), exempt wholeule ..-ator. or DDIHdility ......-, or a.ctric power marbter who hal 
received certification u IUCh by the F....a EDeray Replllory Caell"'illioll ("FEElC"). Bidden 
un&miliar to KUA may be required to provide proof of experience. Bidden that propote to develop 
a power geMIIIIiaa project to provide poMr to ICUA must have developed, and have had in 
operation for a minimum of oae ,_-, • llllt oae curnndy operatiaa power aapply project that iJ 
similar to, or larpr in lize than, the project beiaa propoeed. Bidden propoli"8 to provide KUA with 
power from an exillina pae~ldina l'eiOUI'Ce or 1 portfolio of reiOUrCel IIUit have succesdUUy 
provided similar levels of lavicel to at leut one -.ric utility for 1 minimum of one year. 

Bidders offering capacity/eneqy Illes or OWDIIIIip propou1s &om an aillirw Ullit(s) IIUit own and 
operate the unit. plant or system capacity or IIIUit have the unit( a), plant or system capacity under 
contract. KUA may require proof of IUCh conb"'CCI u well u proof of contrac:U for sales from a 
portfolio of soun:es. Any coab.U lllllmitled wilb the proposal may have the price and other 
sensitive information deleted befOre IUbmiUaJ to KUA 

Bidders offering to COftiUUCt pnentina unit(1) for KUA's sole or joint ownership muat provide 
sufficient details in KC:OrdaDce with Attacbn.- B, Section 1.19. 

Electric power plant openton of 1 Wlit, plam or system capacity proposal must provide proof of 
operating experience u requelted in Attachment B. 

Respondents are encourapd to provide the foDowina inb1DIIion with their proposala: molt recent 
audited financ:ial~tatc~me~~t; Form 10 K of.,.,_ company, where ..,.,.-opriate; molt recall Dum & 
Bradstreet report~ delc:ription ofpendina Jitiaation; IUmmll}' of project experience~ and unaal report. 
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16. C.padty 

Resources providioa the propoiOd capiCity, wbetbcr uM, pllnt or system, or portfolio Ale or 
construction of a joint owa.lllip propolllaust be in c:ommercill operation at leut two months prior 
to the stilt date of the propoiOd poww IUpply. 

17. Bid Seauity 

KUA may require the lbort-lilled bidder(a) to provide ldequlte bid IICUrity prior to short-lilt 
negotiations. Bidden are thealfore requelted to propote an appropriate bid security. 

II. Default ud Paw ... PI orillou 

KUA will negotiate the ~ of cWiult lftd dlmlps with the IUCCellfW bidder( a). Bidders 
should include deftnJt llld damlp provilioal in their proposalJ. 

19. .,... ................... .. 

A bidder's proposal may be djtqnltified at any pod if bribery, conflict of interest. or i.nler&renc:e in 
the evaluation proc:e11 ilcletailikwcl, at ICUA'1 sole cliiCI'etion, to be involved with the proposal. 

20. Ev .... doaPI._. 

The proposal eva1u11ion procaa will be performed on a bid llld nesotiate bail. Information provided 
from each bidder by the Propou1 Due Date will be Uled to develop a short list of proposals from 
which selection( a) could be mlde far c1rec:t ...,aationl. No ldditional data may be considered after 
the Proposal Due Date, except far clarifklli.oaa requested by KUA and pouible tranlmilsion study 
results. KUA wiD evaluate the proposals in tAnDI of price and non-price &cion. The fint atap of the 
evaluation procell for cp"'ified bidden wiD consist of. chec:lc of filCh propoaallpinlt the minimum 
requirements, u lilted in tbilleelion of the RFP. After the mininum requinmenu screenin& initMl 
price saeening of propoaall may be accompli..., by c:ompariDa propou1s Ulina a c:apacity factor 
analysis. Such propoaall may then be taemld by c:omparilon with options that are avai.llble to KUA 
under existing power purchue ..,......,.,..._ Propollls for lorw·tenn arranpmenU may be screened 
by comparison with ICUA'a lelf-build project IJIIJJor other propoula. Both aeeninp will be 
performed on a praent vllue bulbar COlt buil. Detliled price and non-price evaluations may be 
conducted next. From this cletliled lllllyU alhon-lilt ofbidder(s) wiD be aelected and notified for 
panicipation in negotiations. Selection llld rejection of propoula and notification of bidden at all 
stages wiD remain entinly with KUA'1 dilcntion. KUA intends to notifY bidden not selected under 
this solicitation within a reuonable amount of time. 

Each proposal must satisfy certain minimum requiraneata before it will receive any fi.anha' evaluation. 
The bidder must demonstrate in ill aJbmittal that the foiJowina minimum requiremcnb have been met: 

I. Althouah Qpadty ia required durina all moatha, propouliiiUit provide for capacity for either 
one or both of the followilw pelk lold periods: (I) June tbrou&h September; or (ai) December 
through March for a minimum of three (3) calendar yean. 
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4 . 

S. 

6. 

7. 

8. 

The capiCity llld -., prapDMd 1re ODI 8na call, DOIH'ICIIIIble buia, i.e., ulona u the 
unit( s) &om which tbe capeciry is purdlued is av.ilable. KUA hu tbe riaht to the output of 
the unit( a) for the duration of the contnct. KUA's riahh nut be equal to or superior to any 
other pmty's rip&a to IUCh Ullia(s) output. 

Propoull that Mateja ....,... tlnDI ot 5 )WI'I or lell IIUit remain in eft'ect throuah 
December 31, 1997, or later iftbe purc:hue is to be ftnalized pendina 1 transmiuion service 
request. All other proposals nut ranlin eft'ecbve until Mardl 31. 1998, or later if the 
purchase is to be finalited p-tina 1 transmiaion service request. 

The minimum ClpiCity 11D0U11t offered to KUA lhaD be 10 MW. 

Allsenentina Ullita providiaa tbe propoeed ClpiCity DUll be iD operation at 1eut two months 
prior to the delivery~ elate of the term of the propoted power supply. 

Proposals Dill identify llld iadnde the iocation of adl capacity resource, and name the 
OfiainatUw c:oalnJI ..... fdady the firm tnnlmiaaion COIIIrKt padl. 

The bidder DUll .......... ---allowance requinmenta will be satisfied and that 
such costs are ind11ded iD tbe propotal. 

The bidder IIIUit dedln OMWihip or coallldUalltatUI of the UDit.. plant or system capacity 
u delc:ribed iD Sectiaa 15 . 

• . 9. The bidder 1DU1t complete tbe appropriate RFP F011111 1 through S and provide the 
information requelted in~ B. AD forma requiring 1sipature IIILllt be signed by 1 
duly authorized ofticial. 

• 

10. 

II 

12. 

13. 

14. 

Bidden ofreliat power that impecu my tnnlmiuion irarface Dill provide a lener of intent 
fi'om the OWI*(a) of tbe .,._.. f'orniac the inter&ce ltlliDa ~~ the required power 
transfer c:aplbility iJIYiiJible Oft I firm (non-recallable) buil. 

The bidder mult be wil1in8 to provide adequate bid MCUrity prior to entering ahort-list 
negotiations. 

The bidder DUSt not indnde any c:oalrldulllimits on enqy utilization (u opposed to price) 
by day, month or year. 

The proposal must include IChedulina provisions for the sale. 

Each proposal null contain the appropriate proposal fee in ac:cordanc:e with Section 10. 

Price Criteria 

KUA will evaluate the firm power supply proposal(a) u alternatives to increuina the amount of 
purchues for certain period under the t«m1 of iu ex.iatina power purchue arranaementa and/or 
developing a self-build project. Tbe net present value of the totalaystem power cost for KUA with 
each proposal included in tbe reiOWCe mix .eparateJy will be compared to the net present value of 
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the total system power COlt for KUA with iDcreued purchues under exiJiin& amnpmentl and/or 
the self-build optioa inclladed in the l"eeiUR)e mix. Sc:orea wiD then be applied to each proposal to 
reftect the projected COlt clifrerential ...__the propoulllld the benchmark option. 

Noi-Pricc Crltcda 

Each proposal will be evaluated on a lilt of non-price criteria which KUA hu developed. A score will 
be assigned to each criteria bued on the alent to which the proposallalisfies KUA's preferences. 
The total non-price score wiD be ldded to price related score for each proposal to obtain an overall 
ICOI'e which wW be Ulld to ....... tbe ..... of propoula. 

The proposals will be evahllled in ICCOI'dlnce with the foUowlnl non-price crklria: 

Components of 
Power Cost-

Flexibility -

Dispatchability -

Fuel Risk-

Finn Supply -

T ranarniuion-

Technology-

Environmental 
Effects-

To evaluate riJk, KUA prefers bidden that identify the true fixed and varialJle 
COitl for the reiOIII'Cel providina the power (e.g., the bidder should identify 
the IIIIOUIII of fixed COlt in the ClpiCity chirp and the amount of variable 
COitl [fuel, vuilble operation and maintenance expenses. etc. 1 in the enqy 
chap). 

KUA pn6n flexible propoulJ with reiiOftlble notice provisions that give 
KUA sole riaiD (e.g., adjust the contrKt term, the amount of purchues, type 
ofpurdlue. payma provilioaa, price, etc.). 

IWA pn6n provilioal that would permit KUA to clilpltch the raourc:ea off­
line durin& periods when KUA deems it economical .to do 10. Dilpatchability 
may lllo IIICOIIIpUI the concept of schedulina power deliveries for economy 
tnnllelioaa in aiDIIUiel' that contributes favorably to KUA'1 needs. 

KUA pnfen propollla thlt have firm fUel supply contractJ (vs. spot 
purchues). KUA abo pn6n propoaala that improve the dMnity ofKUA's 
fUel mix. Multiple aapplien are preferred. 

Propoaal1 will be evaluated on the availability of generating resources, 
arrangements for firmina or reserved capacity, and penalties for 
nonperformance. 

KUA pnfen location of aeneratina reaourea that minimize the rwmber of 
intermediate trlnDuion l)'lteml. 

Proposals utjlizina commercially proven technolosiea are preferable. 

KUA pre&n propoaa1a that minimize potentiallldvene environmental impacts 
inclucfina water supply and wute water dilc:barae. 

18.16.3-16 



• 

• 

• 

21. Flul C.lraet 

Any final contract(a) that readt ftom the propoul evaluation and negotiation proceues will be 
submitted to the Board of Directon of KUA for approval. The tentative date for approval of 
contract(s) for the purchues is shown in Section 4, RFP Schedule. · 

22. RFPP.,..udA.ttaa••ta 

Form 1 Notice of Intent to Bid Form 

Form2 Propolal Summary Form 

Form3 MiniDmn Requirements Form 

Fonn4 Pricing Propoul Form 

FormS Checklist 

Attachment A P\111 Price Pcncut 

Attachment 8 Required Data 

Attachmeat C IRP Suan~JY Repon 

23. RaervedlliPtl 

The KUA reserves tbe riaht to accept or reject any and/or all proposals, to waive irregularities and 
technicalities, and to request I'HUbmiaion. Also, tbe ICUA reserves the riabt to aa:ept all or any pan 
of the proposal. Ally sole respon1e received the tint IUbmiuion date may or may not be rejected by 
the KUA dependina on available c:omp«ition IDd timely needs of the KUA To be a responsible 
bidder the bidder lbal1 haw the Clplbility in all respect~ to perform fbUy the contract requirement~, 
and the teDICity, perle'fenDCe, experience, iatlaaity, reliability, capacity, &cilities, equipment, and 
credit which will auure good faith perfonnlnce. Also, the KUA reserve~ the riaht to make such 
investigation u it deems neceuary. To make this determination, the information shall be provided 
by the bidder. Such information may include but lha1l not be limited to: current financial statement; 
verification of availability of equipment and penoanel; and put performance records. 

24. Colutioa 

By offering a submission to this request for propoul, the bidder certifies the bidder has not diwlged, 
discussed, or compared his proposal with other bidden and has not coUuded with any other bidder 
or parties to this proposal whauoever. The bidder also certifies, that in connection with this proposal: 

(i) Any prices and/or COlt data submitted have been arrived at independently, without 
consultation, communication, or agreement for the purpoae ofreatrictina competition. 
u to any maner relating to such pricea and/or colt data, with any other bidder or with 
any competitor; 
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(li) Any prices llt/Jior COlt daaa quoted for tbia proposal have not knowinaiY t.e. 
dildoted by the bidder and will not knowinaiY be dildoled by the bidder prior to the 
scheduled opwina directly or iDdirectly to any other bidder or to any competitor, 

(iii) No attempt bu beeD IDide or wiD be IDide by the bidder to induce any other penon 
or firm to IUbmit or not to IUbrnit a proposal for the purpote of restrictina 
competition; 

(iv) The only penon or per10111 interested in this proposal. principal or principals is/are 
named therein and dill DO penon other than therein mentioned hu any interest in this 
propoul or in the~ to be ....S into and~ 

(v) No penon or IIIIIC)' hu bem employed or retained to solicit or sec:urt this contract 
upon an .......- or UDdenaandina for a commiuion, pen:entaae, brokerage, or 
c:ort4i+•• fee ~i• boaa fide employees or establilhed commercial agencies 
mlilt41iNd by ICUA for tbe purpoee of doina buliaels. 

After notificatioo of &Wild, the aaccn&fiJI bidder lball indemnify and save hannleu the KUA &om 
and apinlt all c:laiml, IUita, ~ ........., or caa.. of ICtion ariJiDa durina the tenna of the 
resulrina aareement fbr any penoaa1 iqury, loll oflife, or cl.amtp to property IUitained by reuon 
of a result of the perfora.a ~tbiii!IW. or deMry of pods for wbicb the readtina agreement 
wu entered into, or ita apnt1, ...,ao,-, ~ and all Olber penons, and for and apinlt any 
orders, judplenta, or decrees, which may be entered thereto, and &om and apinlt all coats, 
attorney's feel, ..,.. .. and liabilitiel incun'ed in or by reuon of the defense of any such claim. suit 
or action, and the invelliptinn daeof. Nothina in the award, rau"ina agreement. contract of 
Purcbue OnWiblll be"-"*' to._ tbe rilbla. privilepa and imnmitiea of the KUA u let forth 
in Florida Statute 761.21. 

16. 

The Kiuimmee Utility Authority ofKillimmee, in KCOrdanc:e with the provision of Title v 1 of the 
Civil R.iahta Act of 1964 (78 Stat. 252) and the Replationa of the Depll'iment of Commen:e ( 1 S 
CFR Part 8) iuued punuant to audl Act. hereby notifies all propoten that it will affirmatively ensure 
that in any contnct ent8'ed into pursuant to this adveniJement minority busineu will be afforded full 
opportunity to IUbmit propoaala in reapoue to this ldvertilement and will not be discriminated 
against on tbe grounds of mce, color, or national orisin in COIIIidention for an award . 
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<II k ' · ~I I ,, I ~ UI'Dn'Y Atri'BOIUTY 
UQUIST JOR POWER SUPPLY PllOJIOSALS 

In submittin& this form, we...-to tbe items below IDdlor have provided documenu to attest to the 
information provided u requested below. 

~~dadS~: ______________ ----------------~~ 
~) 

If the bidder is an eadty proposiDa a capacity sale &om exisrina resoun:ea the bidder muJt provide 
sufficient documentatioa to c1emoa1tnte that over time the IOUrce utility. or enlity wiD have IUflicienl 
capacity to lell to FMPA u well u to ..w ita own &old, if appliclble. and other commitn.u. 

All bidders must demoultlate the followiDa by auachins appropriate information to this form: 

1. Although capiCity is required durilw IIIIDDIItba, proposalnust provide for capiCity for either 
one or both of the followilw peak lold periodl: (i) June throuah September; or (ii) December 
throush March for a mjMwwan of3 CIJendar yean. 

2. Tbe capCty llld ...., propolld a oaa b cd. noo-naDable buia, i.e., u lona u the 
unit( a) &om which tbe Clp.aty it pun:hued ia availlble, KUA.., the riabt to the output of 
the unit( a) for the cluratiaD of the eonbiCt. XU A's riahts IIUit be equal to or aaperior to any 
other partyl riPU to IUCb unit(l) output . 

3. The propolll for ClpiCity lllel for UI'JIII of five yean or leu must remain in eft'ect until 
nec.nber 31, 1997, or liter if the purcbue is to be finalized pendina a trlllllniuion aervice 
request. All ott. propoAis nut remain eft'ective until March 31, 1998, or later if the 
purcbue is to be fina6711d ,..,.... • ttwwmiuion lei'Vice request. 

4. The minimum capacity amount offeled to KUA shall be 10 MW. 

5. All generatina unita providina the propoeed ClpiCity must be in operation at lcut two months 
prior to the deliv8y c:omn~ date oftbe tam of the propoled power aapply. 

6. Proposals IIIUit identifY and iDclude the location of each capacity resource, name the 
originating control area and idealify the firm transmission contract p.ah. 

7. The bidder IIIUit ..are that Ill emiuioas aDowance requiranenb will be utiJfied and that 
such costs are included in the proposal. 

8. The bidder IIIUit dedare ownenbip or contr'ICtualswus of unit. plana or system capacity u 
desaibed in Section 1 S . 
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11. 

12. 

13. 
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JaSSDOIIZ 1JTDnY AUTBOUTY 
REQUEST JIOR POWEll SUPPLY PROPOSALS 

MW-_ ...... _ ........ 
(Coatianed) 

The bidder nmt complete tbe lppiOprilte RFP Forma 1 tbroup S and provide the 
infonnation requated in~ B. AU forma requirina alipalure nust be liped by 
a duly authorized oflicial. 

Bidders oft'erina power tblt .....,_any tr'IDimillion inlerface IIUit provide a letter of intent 
from the owner(•) of tbe .,..... formiDa tbe interface ltatina that the required power 
transfer Clplbility is miiiWe Oil • firm (noo-rec:alllble) buia. 

The bidda' II1Uit be williaa to provide ldequale bid MCWity prior to entering ahon-lilt 
negotiations. 

The bidder IIUit DOt iachede _, COIIb'lcluallimita on enerJY •dization (u oppoted to price) 
by day, month or yar. 

The proposallla&lt iachlde ....... proYilioDa for the llle. 

Each proposalnust coatain tbe lppl'opriate proposal fee in acconlance with Section I 0. 
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Propoal PJ:IdDI Form 
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• '· .1 1. 1 .. 1 .. 1JT1UTY A.tJTBoilrrY 
DQUUI'fta!OWI:RSUPI'LY ftOJOSAIS 

Propalll P.i"h ~~c.trorm · 
Dlaiboebec.••J•m , ot••••aLhloiJfar ~~~ "" ' a a.-.,-. 
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• tJTIUI'Y.AtJTIIOIUTY 
DQUarJOA!OWI:RiUffLYJIIIOPOIALS 

RFP Form 2. ,..... .. "'•Y Pora 

RFP Farm 3 • Mmiaun .,..._ • Pana 

BIPI'ona5 
Plpl ofl 

• 
Name of Project: 

(•) RFP Font~ 1 il tJr. Nota of llllaliD Bid FOI"'II wlrldt 16 Mill 1D KU4. pn. to, llltlllqlftlUiy Jrt-. 
1M JI"'OIDMlll poa!hp. 

• 
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AnACDUNTA 

• eo.....ut, o.ly Natanl Gu Price Forecast 
(No Trulportadoa lacWecl) 

X. S/MMBtu 

2001 $2.30 

2002 $2.35 

2003 $2.40 

2004 $2.45 

2005 $2.50 

2006 $2.60 

2007 $2.70 

2001 $2.80 

2009 S2.9S 

• 2010 $3.10 

2011 $3.22 

2012 S3.3S 

2013 $3.49 

2014 $3.63 

201S $3.77 

• 
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ATI'ACBMENT B 

... ....... ..,., .,., .... Dati 

The following is required for Ill aapply proposals u is appliCible. The required data should be 
provided in leCtions numbered in·~ with the specifi' items detailed below. Each section 
should begin on a new p111. IDfonnltion provided, but not in the requested format, may be 
disregarded and the propollll'fjected for inc:ompleteneta. General information (e.a .• promotional 
rnaterW. 'boiler plate', etc.) may be proWled with the propofll. but only the formatted information 
will be conlidend in the evem of ccaftirAina data. Any proposal that llcb requested information may 
be deemed incomplete and may be rejected in KUA's IOie dilc::retion KU A may request additional data 
or clarifying information &om respondents. 

lnfonnation requinmenta n specified llpll'ltely for two typelofpropolll. (i) Section B-1 for thole 
involvina ..._tom lpiCilc ........... unit( a) with or without capacity reserves, separate reserves 
or finnina service COfttrlctl to provide finn power (a "Generatina Unit Sale"), or (ii) 8-2 for a firm 
sale from a utility ay1tem which will provide sufficient system raerva for iu total load, including this 
sale, (a "System Sale"). or (aii)Section B-1 for those involvina sole or joint owncnbip in a generating 
facility. 

B-1 Gellenti8a Ulllt,..,.. Slle ..U• SeleiJ•t o.n..illp 

B-1.1 ldeatity of Bidder C..tact 

Provide the tW1 name, bUiincu addreu, telephone. E-Mail address if available, and faclimile number 
of oontact penon from whom additiaall information can be requelted. 

B-1.2 

(a) Provide a general overall executive IUIIUDU)' of the Supply Proposals. The 
dac:ription must include jctentjfjqtjm of eldt major component of involved electric 
genentiaa unit, incluctina UDit type, unit muufacturer, date of rnanufacturt, 
mam6cturer'sJWDeplale capacity rating, any 1eratmp that have ocaured since date 
of mann&cture, lcx:ation of raources, primary and secondary fuel ~. term of 
COIIb'ICt, sites where similar units have been inJWled for commercial operation, and 
other relevant information. 

(b) Fully daaibe the dispatchability and dependable <:apiCity of the proposed resource, 
how reserves or firmilr8 terW:e, voltlp support, operatina reserves, load following 
caplbility and dispatchiDa will be provided. All limitations on dispatchability mult be 
disclosed. 

B-1.3 Locadoa ofGeMratiaa tJait(a) 

Identify the geographic location of the project and indicate whether or not su~ area is an attainment 
or a non-attainment air quality area. If no apecific location has been identified. so state. Provide a 
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segment of a USGS map showing geoanpbicallocation of each aeneratina unit relative to KUA's 
service territory and IUI'I'OUDdiDa area with imerc:onnectioaa and trlnlmiuion lines indicated . 

B-1.4 Capacity ud Eqtec:ted EJHIV ........... 

(a) Specify the amount of firm capacity offered. Pleue specify net electrical output at 

59 degrees Fahrenheit and 9S degrees Flhrenheit available for four (4) contirwous 
houri It the molt elicient level of openlion. Abo, indicate the additional output (af 
any) wtidl• be obtlilld throulh power~ (i.e., steam injection, water 
injection, duct &ina. etc.). Indicate the amount or ldditioniJ ClpiCity obtained for 
each type of augmentation at 59 degrees and 95 degrees Fahrenheit. 

(b) Indicate the apecud total net kilowatt-houri to be delivered to the interface with 
KUA's ti'Mimillk!a .,._under the contnct, by hour, for a typical day's operation. 
Take into ICCOUIIt 1t1p-up trllllfonner aoa., trllllmiuion loua to the interface, 
capacity ~ and au.dary loads. Identify limitina conditions (if any). 

(c) Show sepll'ltlly, the IIDOUIIt of capacity provided for reserves, or firming service. 
KUA may with to purdlue unreeerved ClpiCity llld reserves, or finnina service, 
separately. 

B-1.5 Schedule 

Specify the time frame when capacity is available. If alpiCity is provided by a new generating facility, 
include a tchedule for ~ permittioa. design, procurement, construction and 
commissioning of tbe project, u appliclble. 

B-1.6 Proposed Ap11•eat Ter. 

(a) Specify propoled contnct term. 

(b) Specify any aDd all propoted provisions for nnewa1 or extension, and c:arallation 
notice, identifying any and all propoled conditions for the above to oa:ur, including 
whetha' IUdl events are propoled to be nwtua1Jy or unilaterally determined. 

B-1.7 Operatilla Paruaeten 

(a) PnMde performanc:ec:hlraaeristics of the proposed facility at most efficient full load 
capacity, includins ClpiCity and heat rate, for operation with the foUowing ambient 
air temperatures: 

8° F, IT' F, 3T' F, S~ F, ~ F, 77° F, 95° F 

(b) Provide heat rate data for the following percentages, u applicable, of the proposed 
contract capacity at (a) s~ lnd (b) 9SOf: 

• 20'1., .we;., 601'/o, so-;., 1 oo %, 11 o % 
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(c) Provide start-up W requiranenta for (I) cold start (off-line 12 boun or longer) and 
(2) warm start (off'-line lea than 12 boun) conditions . 

(d) Provide tat rate performance coefticieats (A, Band C, u shown below) for the 
unit(s) operatiDa It llllbient lir temperature~ of(a) 59" F and (b) 9SO F, u available. 
The preferred format for aiCb equltion ia: 

F • A +B•P + c•Jt2 

where, 

F • fUel Ulld by the unit, in milliona of Btu per hour (MMbtulhr); P • net power 
output by the unit, in mepwlttl. 

(e) If an alternate format for the 1.- rate performance equation iJ uted, provide 
sufficient explanaUon of .u.,.,.... repreMIItCd includina values, units, etc. 

All perfoi'IIIIDCe 11111t be expreaed on a biahet beating value (HHV) buis and 
identified u IUCh. 

(f) lfheat rate ia.........,.. 0\Wtbe propolld contnct term, pleue include depadabon 
and indicate the pemei'CIP ••liNd for clepadation. If the Mit rate ia auannteecf for 
new and deaD 1tate only ad DOt over the COIIIriCt period. pleue 10 Ute. 

(g) Specify: (I) IIRIIIIIYiillbility in boun; (2) UDIII planned maintenance in houn; (3) 
expected uuwal fbD fbrced out1p1 in houn; ( 4) expected anruaJ partial forced 
outages in boun; (5) ftequency, in IIIOIIIba, and duration, in days, of periodic (leu 
frequently thaD -uelly) major owrbalk aadlor recommended boun of operation 
between IDijor CMibaula. 

(h) Specify the expected calendar months for uuaaal planned maintenance to occur. 

(a) If the proposed fKility ia an exiJtina pnerator, provide a narrative cleacribing the 
project's opentiDa biatory. lnebade c:oaatnaction start date, teat operation start 
datecoiDinercial optnlion date, monthly, capacity facton, non-fuel operations ~'lei 
maintenance expeaaea, and net heat rate1 by month,- for at leut three (3) yan or 
since commercial operation date. Also include major equipment additions and 
enhancements and usociated coati. 

(b) If the proposed fidlity ia compriled of an exiJtina pnerator(s), provide: a narrative 
describins the project's maintenance history, includina: (i) monthly and uuual 
scheduled outagea, (Ji) number and duration of forced outapa, (aii) forced and 
planned outage rates, (iv) dates and c:au1e1 of Ill major equipment breakdowns by 
year, etc., and (v) all known equipment deficiencies . 
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Pleue delcribe methodoloaY for clispatchina unit( a) ll1d other resources (if any) to meet KUA'sload 
each hour, provide opentina reserves (andudina lpiDnina raerves ll1d reldy reMrYeS), load 
followins, load rep1ation IDd other Conlrol Ani Service~. Pleue Mpll'ltely identify the cost for 
such aervicea. 

B-1.10 Pnject Dil,.aclteblity 

Please specify: 

(a) maxinun and m:niJm&m net electric:al output at 9S° F; 

(b) time notice required to attain rnaxinllln ll1d minimum operating levels; 

(c) time notice required to IUiin coatrKt capiCity output &om shut-down condition 
<•·nnina uait is &VIillble); 

(d) tedmical or coataiiCtUIIlimitationa with rapect to ability and wil1inpela or project 
to operate at p11t bd condition~, indudina &o.d followin& 

(e) tedmical or ~ .... lilliladonl witb reepect to lbUity ll1d wiUiDpeas of project 
to oplntl Oil ..,_ IUtomatic pneration control (AGC) sipals provided by 
KUA de~ dilpetch computer; 

(f) technic:a1 or COIIb'aCIUillimitatioDt with rapect to lbility ll1d willinpeu to operate 
...... uait(a) •IMIII above coatriiCt capiCity (udude ClpaCity delivery level(s) 
aad durltiaa of opendon at llch indicated level); 

(g) tec:hnical or COIIb'aCIUI1 timitmona with respect to ability and wiUinpess to 
periodicdy cycle elec:trK: production oft'-line; inclucfina limiu on. number and 
ftequeacy of start-ups, mininun duration of on-line and oft'-line periods; 

(h) output level obtainable within I 0-mimJtel &om cold start (quick start Clplbility); and 

(i) is unit cap.ble ofblldc-IW't (caplble of ltartina with no external power available)? 

B-1.11 EavinaiMIItel Couidentiolu 

(a) Provide the apected level of lir emiuions &om the aeneratina unit(a) for the 
foUowina compounds: 

Carbon Dioxide 
Carbon Monoxide 
N'rtrous Oxides 
Sulfur Dioxide 
Ozone 

Lba,/Hour 
(@Max Orllplll) 
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Volatile Orpaic Compounds 
Particulate Matter 

• SolidWute~(ByType) 

• 

• 

(b) Other Envirorlllllllllmpactl 

liellqpeiHgyg QellgDIIYw 
WaterUIIP 
Waste Watfl DiiChlrp 

(c) Other (pleue apecify) 

(d) If the project is an existina ficility, include leYeiJ of emission allowed under existing 
permits ... with aaual erniuion data u delaibed in 8-1.1 l(a)-(c) for the three 
most recent ,.... of operation. 

(e) If the project is Ill exiJtina &cility, include a record of eKh permit violation, notice 
of violation, aw or ~a .wated to environmental pennita, licenlea and 
reaiJtratioas. 

(f) Provide a •••-ofbidder'al'llpOIIIibilit for compliance with all environmental 
,......_ iwtica•i• tbat the owner of the pneratina facility will retain rellpOIIIibilit 
for ~ c:Gq)liance aad ablolve KUA of any and all environmental 
reaponlillilily -IIIOCilled with operation of the unit(a) providina power under the 
propolld ....... 

(g) Provide copiel of aD environmental permita, licentea and reaiJtrationa and related 
~ ueocil&ed with the aeoaatiac unit( a) deaipated to perform under 
the propoal. : 

(h) If a new facility ia to be COIIItnKUd, provide atatus of lite includina pennittina. land 
acquiaition, etc. 

B-1.11 ninl Pany ..,.,.. .. 

Identify any other firm capacity IDd eneraY commitments clurina the propoaed contnct term &om the 
project to adler pRea, and prcMde a delcription ofKUA'a ripta compared to the rights of the other 
parties. KUA may require bidden to provide copies of contracts auociated with aale of power to 
other parties. 

B-1.13 ... .., ..... 

(a) Fully dac:ribe the fUel aource for any propoted pneratina facility, and any fuel supply 
contract~, indudina price and eacalation proviJiona, intenupu'bility, obliption to 
deliver, pcnaltiea for non-delivery, ad diJpltc:habilit. Specify project fuel type( a), 
and auociated W aupply information to the extent known, inducfina raunber and 
deli\wy Clplbility ofaupplien. lfthe fUeiiOUrce requires any emillion allowances, 
the bidder lhaD apecifY if entitlemenU are now held for the required allowanc:ea. If 
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(b) 

(c) 

B-1.14 

.... .....,., to requinld lllowlncea are not held, the bidder sbal1 identify the IOW'ce 
tom which ....._ wiD be obtlined, and any lepll'ate c:harp propoaed to be . ..... ~. 

Specify beclcup fUel amnpments, incbMiina type( a) of bacla.tp fuel and expected 
ability (dunlian llld net eJecuic:al output level) to deliver power when IUpplied IOlely 
by bedn9 IIIIIUpply. 

If the proposal is baed Oft I pau-tbrouab fUel COlt amnaement, the fuel forecast 
prices in Attldlw• A 11111t be Ulld by the bidder to calculate the cost of eneray. 

If a thermal holt ia iDvolwld, idladfy the tbmul bolt and provide a complete dac:ription of 
contractual arranpmenta widl* ......._.holt, IUCh u tmn, ct.aipcion ofwute t.l .-n tlbl, 
quantitiea, delivery pi~tem~.llld priciae IDd credit iaformldon IUftk:ient to permit KUA to evaluate 
project viability Pven the ptap0M power priciaa. If I -.m cyde iJ Uled to increue the efliciency 
of the project, provide..._ bs'nn clilanm lhowiDa -.m requirernenb for the thermal host and 
caJnelaticJn oftbe aet belt ,.olproject Limitations on the operation of the project due to ateun 
holts requirernenb lhould be dllaibed in detail. 

B-l.lS 

(a) Provide a detliled ct.c:.iplion of the propolld &nancina plan, indudina, but not 
limited to, the ida,.iftcatioa of expected IOUrCel of debt and equity, proposed 
parantor, propoled clollar IIDOUIIll, iuuer ud ratina of performance bonds, the 
wft:ipated lewi ........... of equity iDYolwlna by the bidder. and any and all 
CODditioaa (..,.."'iwl'fNOCitioa, expiriDon. etc.), if appticable. Provide a umple of 
.cb propoeed MCUrity inlbument Ilona with the name of the institution propoted u 
the--of the inltrumeat. 

(b) Provide pro forma income 1tatement1. balance lheeta. and after tax cub flow 
•••emeau with applicable debt covenae ratios COIIIiJtent with cost estimation and 
price bid forecalted on an amaaal bues for the life of the proposal. 

(c) ldealify any ad aD bidder aflitiates. 

(d) Provide audited finiDcialltatementl, if available, or other financial statement~ for the 
lut tine yeua. Such information IIIUil be provided for all entities, including affiliates 
involwd ill the tnnllerion. For invator owned utilities, this would include u a 
minimum, PEilC Form ra and SEC IOK Forma. Bidden should also provide where 
appropriate, the molt recent DuM and Bradstreet report. a description of pending 
litiption. ud the most recent annual repon. 

B-1.16 Pridlla...,...... 

(a) Specify on RFP Form 4- Proposal Pricina form all proposed payment components 
and proposed incentive amoun11, if any, and the conditions which enpae such 
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(b) 

(c) 

provilionJ. KUA requires that proposals delrty dilrinaniah enqy and capKity 
pricina componllltl. Pleue include Ill COitl for tranlmiuion lerVicea, l'ellrVel or 
Imina ..... ~ loed ~ lold nplation, telec:omnulicat and 
meterina-

Specify 11111111.,.,._. ~~reD component~, whether explicitly specified or driven by 
IIOIIIlion ficton. If price t10111tion tieton are propoMd, pleue identity what 
IUI'Ibute the~ &ctor iJ to...,.,.._. (e. a .• aenenl inflation, aeneraJ economic 
srowtb, ecc. ), IDd the proposed index or other source data to define the escalator 
(e.a., CPI c:hlnp in GDP, ecc.). Um.a the IICIIItion tieton are contriCtUI1Iy fixed, 
b6dden 11111t 1111 the t.clor lpedfted In Altlchment A. 

Provide jhmjzed iDitiDed COlli for project IDd ancilllry equipment inc1udin& the 
power block, ..... j,oa equipnent, .,.,,.,.. of plant. ..,are pu1l. environmental. site 
COitl. lllld, ltep-up tnnsf0111a, elecUical ~ hiah side breaker), 
tnmchdae .,._........, paliae, pa compreaion, patine barconnection, 
......._ 1111 ltOrl8l tab, mcillary equipmeat to provide Control Area Services, 
CCW~tkar a.. iaanrt duriDa C0111tn1Ction, finlnc:ilw cost~, wortcina capital. owner'• 
.,..._ 00111, ~ r-. .... r... ltlrt-up, tninina. mobiHution, etc. 
Pleue indicete which oftbele inlt.a1led COlli the proposal wi11 cover with paymenu 
indicll.t in ilema B-1.16 (a) and (b), and wbidl will be the raporwihility ofKUA (if 
ay). 

~1.17 P10p111d Fluadal S.C.rity ~~~ 

Pill II I w .. .ti&-IIJ ~---c.,.. a.. fl.pmd .-w. 1111 .. Ill ~. lac" ... 
IIIWI ... , ... IIII,IIC.. 

1..-tlca.ll - tl ..... fllp.I.L.. 1 .... - I, ., -• a • .......... ..... --·· .. .... ... .... , ....... ~ p;opolld ... ...-.;., .. .... • ••• ilclldlla••a lldaa, ........_-.. 

.... 1'1111 ......... UT • I ........... • ..... dleofMilrtpll. 

Odllr ..... diTiilt. a diiJiL 

~1.11 

Any bidder propolioa to wheel power and energy over the &cilities of a third party will be required 
by KUA to provide: 
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B-1.19 

(a) A dUied description of the propoeed wheelina and interconnec:tioll arnnprnents, 
indiMiina. but not limited to, coatnct path and estimated COlt oi IUCh wheeling 
.-vice~. 

(b) Point(a) ofdetiwry of firm ClpiCity and enqy into KUA'a transmiuion ayatem. 

(c) A deacription of inlerc:onnec:tion facilitiea and estimated coat and coat reaponsibility 
for auch facilities. 

(d) A delcription of uPifldea in the third party tranamiuion system which may be 
required to accommodate the project and an estimate of coats. 

(e) Bade-up iaformation that would ~ the reuonableneu of auumptiona and coat 
data IIIOCilted wkh trlnlmiuion ;..W. required for delivery of the propoaed 
ClpKity IDd --aY from the aource of the aupply to the tranamiuion grid ofKUA 
Abo, detailed IDIIyles which ahow all uaunptions, inclndin& amona other thinp, 
contract paths. c:ontnctina plltiea, interfAce capability interwnina parties, and 
tnnlfer Clplbililiea. KUA •Y verifY the tl'lnllniuion studies provided by the bidder 
by pedonlina a owa lold low ltUdiel. Thnfore, bidden are encounaed to aubmit 
a bard copy oftbe tm'lniuion IDIIylia ,_.. plus the load flow cues in raw data 
ASCD IBM coa.,.tille format (i.e., PTI'a PSSIE, GE'a PSLF, IEEE COli• non). Ilona 
with all••"'.-,... used in creltiaa e~e" cue and uy apecial instructions for 
reldina the data 

8-•••'7 t6Bidder'a Qulllkadoa 

(a) Provide a clelcription of the ~~ qualificationa IDd experience applicable to the 
deYe!opina. cleaipina. financ:in& COIIItiUCting, operllina and maintaining of the 
propoeed project. 

(b) ldeatify and dacribe exiatina aeneration ficilitiea currently in commercial service on 
which bidder hu contrKted, includina (i) the name, addraa, telephone number, and 
lpeeific contact of the owner of such fadlitia; (ii) a dac:ription of the &cility and its 
location; (iii) the bidder'a scope of work relatina to the project; and (iv) total contract 
value and duration. 

8-l.lO Addidoaallafonaadoll 

Please provide any additional information which bidder believes will assist KUA in an accurate and 
fair evaluation oftbe proposed project. 

B-1.11 Gunaty Jl'or JI'U. Power 

Describe the fomwla or mechanjpn whereby the power and enerJY will be compenated or replaced, 
and/or the capacity or enerJY paymenu reduced when or if the project fails to provide firm power 
when required by KUA . 
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B-2 Sym. Sale 

• B-2.1 ldeadty of Bidder CHtract 

• 

• 

Provide the fW1 name, bulinels addreu, telephone, and ficlimi1e IUIIber of contract penon &om 
whom additional information can be requested. 

a-2.2 GeaeraJ Daaipdell or s.pp~y Propoall 

(a) Provide a pneral ownll aunmary of the Supply Proposals. The delcription 11111t 

include identi&ation of .a. retOUrCe in the electric ~YUn &om which aale ia beina 
made (the "System"). 

(b) Delaibe the amount of capiCity to be provided, the amount of total resources, and 
projected loads (mcludina the proposal ule) on the System for each year of the 
propolld contnct. Dllcribe the clilpltdllbilit of the riiOUR:e, ad how rela'Yel, 

firm ..W., lold followiaa, IOid l"ttpplation, operadna raerves ad other Control 
Area Senicel wbidl wiD be provided to KUA 

s-u Locatio• or GeMndaa Padlidel 

Identify the poarapbie location of the pnerltina reaourc:es on the System and the trlnlmiuion 
system which interconnect~ tMie reiOUI'Cel. Identify the tranlmiuion path and intervening 
transmiuion l)'lleml required to cleiMr the power to KUA'1 tranlmiuion l)'ltelll . 

B-2.4 

(a) Specify the amount of deliwnd capiCity and maxiJIIUil enqy offered on typical 
• months mel yean, tlkina into ICCOUIIt ICIIOIIIIity of supply (if any) and 
trlnlnliuion loues. 

(b) Pleue indicate the finnneu of the ule (i.e. will KUA have equal priority to the native 
load and other wholesale c:ustomen of the System.). If not, explain. AlJo describe 
limitina conditions (af any). 

B-2.5 Schedule 

Specify the time &arne when capacity will be available (or unavailable). 

B-2.6 Proposed Aane-eat Term 

(a) Specify propoled contract term. 

(b) Specify any and all proposed provisions for renewal or extension, and cancellation 
notice, identifyina .ny and all proposed conditions for the above to occur, including 
whether such events are propoted to be mutually or unilaterally determined . 
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B-2. 'I Dllpltdaa..-., 

Indicate all achedutina. and dilpatdl coDib'lilltl applicable to the piOpOIIId system llle includina but 
not limited to the followina: 

(a) Sc:hedulina requinmeata. 

(b) Notice~ fbr the start-up of units to aupply pun:hued power. 

(c) Minimum up-time requirements for units to supply purchued power. 

(d) MininuD load requinment (if any). 

(e) Ramp-up or nmp-clown limitations and notice requirements. 

B-2.8 Coatrol Ana SerW:el 

Please provide a delaiplion of how thele leiVicea could be provided for KUA'a load. The service 
could include diJpatchina.lold followin& load replation, operati111 reaervea (Spinning and ready 
reserves) and other .-vices. 

(a) Provide the expected level of air emiuiona auociated with the propoaed l)'lttm Ale 
for the foUowina compounds: 

Carbon Dioxide 
Carbon Monoxide 
Nitrous Oxidea 
Ozone 
Sulfur Dioxide 
Volatile Organic Compounds 
Particulate Mauer 
Solid Wute Dildlarp (By Type) 

(b) Other EnvironmentallmpacU 

WaterU11p 
Wute w-Dildlup 

(c) Other (pleue specify) 

Lba,/Hoyr 
(@Max Oupt) 

Galloos/Houris 

ToNIYw 
(AnmKII Awrage) 

(d) Provide a statement of bidder' a responsibility for compliance with all environmental 
replationa and that bidder wUl retain responsibility for envirorwental complia~K:e and 
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B-2.10 

lblolve KUA of any and all environmental relpOftlibil.ity woci1ted with the system 
ule . 

Identify any other firm Clplcity llld eneqy COIIInitmenU durilw the propoled contract term tom the 
system to other putiel. and pnMde I delcription of'KUA'1 riaMa compared to the rights of the otha­
putiea. Provide contnct1 far sale of power to other parties ftom the system. 

B-2.11 F ... laf ... doa 

(a) 

(b) 

(c) 

(d) 

(e) 

B-1.12 

(a) 

(b) 

Primlry and altemlte fuel source for each generatina unit on the system. 

Relllionlhip of encqy pricina for l)'ltem ule to actual fuel costs (show example 
e&lculelioM). 

Hiltoricallllalldlly ~ Aiel priCII in SIMMBtu for IICh aeneratina unit on the 
.,.. fbr thea. ..... (3) yelrl. 

Avenae monthly belt rate by unit includina aeparalely MMBtu's and net generation 
for the lut three (3) yean . 

If the propoal ia baed ooa pau-lbrouab Aiel COil arranaemem. the fuel forecast 
prices ia Aarhment A IIUit be Uled to calculate the projected cost of eneriY. 

Flaaadal lafonudoll 

Identify Ill)' and all bidder dltimes. 

Provide •ldited financialltltementl, if available, or other financial statements for the 
lut tine yean. Such information IIUit be provided for all entities, including affiliates 
involved in the tranaaction. For investor owned utilities, this would include u a 
minimum FERC Forms I'• and SEC IOK Forms. For invator owned utilities, this 
would indude u a miniDun, FERC Form l'a and SEC IOK Forms. Bidden lhould 
alto pnMde wt.e appropriate, the most recent Dunn and Bradstreet' report. 
a•clelciiplion ofpendina litiption.;and the most recent annual repon. 

B-2.13 Prkilll .. , ....... 

(a) Specify on the RFP Form 4 - Propoui.Pricina form. all propoted payment 
componeat1 and propoMd incentive UDOUDta, if any, and the conditiona which enpae 
such proYilions. KUA requires that propoals dearly diltinauiJh energy and capacity 
pricina components. Pleue include all COitl for reservea or finnina service, 
tnnsrnillionaervice, diapatchina,load foUowina,load reaulationa telecommunicationa 
and meterina. 
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B-2.1~ 

(c) Specify ....a.,.,.._ m.m c:oaJPOIM"'•, wbelher aplidtly specified or driven by 
........ tieton. If price eiCIItrim &clan .. propolld. pleue identify what 
lllribute the propoiiCI &ctor is to repr••• (e.a., ..-aJ inftalion, pnenl economic 
powtb, ecc.), llld propoeed iDdex or other IOUia data to define the escalator (e.g., 
CPI, chanp in GOP, etc.). Unleu the ac~lation factors are contractually fixed, 
bidden IIUit U1e the &cton lpeCified in Attadunent A 

............ ., ... ., ..... .. 
CllfiiBIII Clw•Q ......... I 2 • .., .. Ill ...... ........... 

1111 II ............ 
1..-ofCNdlt ..... ollllllr; ,., .. dDIIIr •a• _,-' d 

1111 ... I 1111• .. IWftl ...... lnll .... 

hal• ··-- -fl ................... doUir- -laY ... 
1111!1•••11 lllll•u .. -.-.~ PI ,-. ,..., .......... 11111111 111 .... 11+-•dll••clllolllldl~ 

Oilier .................. 
B-l.tS 

Any bidder propolina to wheel power and enersY over the facilities of a third party will be required 
by KUA to provide: 

(a) A detailed delcriptioa of the propoiiCI wheeliDa and interconnection amnaementa. 
iDcludina. but not limited to, eontr1et path and estimated cost of such wheeliDa 
services. 

(b) Point(a) of delivery offinn capKity and energy into KUA's transmillion system. 

(c) A clelcription ofintercoaDectioa flcilitiea, and atimated COlli and cost raponsibility 
for IUCh fici1iriea. 

(d) A dac:ription ofupandet in third party tranlmillion syatem(s) which may be required 
to accommodate the purchue and an estimale of coau. 

(e) Back-up information that would verify the reuonableneu ofusumptiona and cost 
data auoc:iated with traDimillion service required for delivery of the proposed 
capacity IDd enei'JY &om the soun-.e of the supply to the tranlmiuion grid ofKUA. 
Abo, detailed analylel which show aU usumptiona, including. amona other thinp, 
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B-1.16 

~act piths, coatractina pllties, ilur&ce Clplbility, intervenina parties, and 
tnnlfer mplbilitiel. FMP A may verify the nlllnillion IIUdiel provided by the bidder 
by peafonnina its own load 8ow Rudie~. Therefore, bidden are encouraged to submit 
a hlrd copy of the trannillion ll\llylil readtl plus the load flow cues in raw data 
ASCD IBM compltible tbnalt (i.e., ma PSSIE. G£'1 PSLF, IEEE c:onunon) alona 
with Ill .......,.... Ulld ill Cllldnt each cue and Ill)' spedal inauuctions for 
readiaa the data. 

Please provide 1J1Y ldditional information which the bidder belieYes will assist KUA in an accurate 
and fair evaluation of the propoted project. 

B-2.17 G.anaty For l'lniPower 

Describe the fomada or mechaailm wbenby the power and eneray will be compensated or replaced. 
and/or the ClpiCity or _., ,.,._. reduced when or if the project fails to provide finn power 
when required by KUA 
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I. INTRODUCTION 

The Kiuimmee Utility Authority (KUA) retained the services of Stone&. Webster Management 
Consultants, Inc. (Stone .t W.._) to develop an inteplled resource plan (IRP). This s. ... ., 
Report cont1iDt the by ane•'*-IDd fiDdinp ueocillted with the liP IIUdy. Attlched to thia 
Summary RlpOit • two lddiltoMI wUnll. Vobne I it the .U...pdou Doca._t which 
contlins all tM.........,... cilia~ used for the study. VolumeD is the Tedulical Report 
which contains methodoloay and raults of the acreenina and sensitivity analylea. u well u the risk 
assessment. 

A ........ 

KUA initiated the develapmeat of an IRP to emure that ill aastomen are provided with reliable and 
economic enqy both in the short IDd the looa term. Due pimllily to increued competition. utilities 
now face a multkllde of optioal b' ......... adequate and relilble future aapply of electricity for 
their c:ustomln. 

On the......,......, tt.. optioa1 include conventionl1 fouii-Aael-fired centraliWion generation (in 
botbaltlf-build..tjoaowaaibipstatua),uwelluemqillatecbnologiesexpectedtobeavailable 
in the near fbaure IUCb u lnidized bed, coal plification, and altemative technologiessueh u wind 
and solar. lndepaleat power producen, CClSI'P«IIOn and IIDII1 power produccn are another means 
of supplyina electricity. Purcbued power tom other utilitiel is allo an option. particularly u 
deregulation removes constraiDtl to traaMIMDIII power &om one geoaJapbcal area to another. New 
purcbued power altfmaliwl were aplicicly IOiicited and inYeltipted u pan of thiJ IR.P. 

Utilities allo can 1111 d•a·d llde altemttivel u a means of llliaYina the future demand for 
electricity. In .... m.a it may be lela ecpeMiYe to implement a ~on proaram that reduces 
load than to ldcl new Clpldty to ..w the 11me load. In addition to 1 broad array of colli«V8tion 
progrlllll currently beiDa implemented in the utility industry. load ahiftina. peak shavin& md ltrltegic 
marketing proaruns IDIIt also be CODiidered. If a utility can more efticieatly uae its current generating 
capacity by sel1in& firm .Uor economy eaeray, it can reduce the COlt of electricity to til automen. 
These options have beeD COillidered in KUA' tiRP. 

While consetVItioa, load manapment, and IDII'ketina functiona have exiJted in the utility induJuy for 
many yean, these c:oncepll now called demand-tide manapment (DSM) resource~ have been added 
to the resource mix. The limulaneoua COIIIideration of supply and DSM resources resulted in the 
emergence of integrated raoun::e pltnnina (IRP) u 1 conunon plannins approach. 

Integrated resource plannina (IOIIItDmel niaaed to u least-cost plannina or "value-bued planning") 
involves integratina the activities offorec:utiaa. generation expansion, marketing, and coDJerValion 
into a comprehensive plan. In molt cues, the aotl ia not to achieve a true least-cost plan but to 
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Figure 1-1 shows the various COIDpOG8U that c:omprise a thorough integrated resource planning 
process. 

The IRP proc:e11 for ICUA bepn with a .... forecut (described in Volume 1: Alsumptions 
Document). The forecast wu l1lo perf«med for altcmative scenarios of future economic 
conditions 10 the 8aibility of various raource plana under these conditions could be evaluated. 
The second major COIIIpONIIl ofiRP is den•"41-1ide plaalliaa (di~a.~ued in Volume I, Section 
2.0). The DSM lllllylil adds another dimension to resource planning and KUA considers it 
important in~ the efficiency of ita electric system and providina "choice" to iu customers. 
Cost-etfectiveness of alll'eiOW'Cel is therefore very important, and the IRP proceu undertaken by 
KUA provides a ftamewortc daiped to identifY the most cost-efl'ective resource plan . 

Kun- Utility A.,_., 2 April. 1996 
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S.pply ..... ree .... ...._ ia the third component of the IRP proceu. In this ltep, all available 
technolosiea appropriate to IWA were conlidered in lddition to purc:huea from other utilities. The 
ultimate rumber ofplalmina altlmatiwls ia a sublet of a auch lqer aroup which bu been selected. 

In the fourth major step, •tepadoll, both the supply and demand raourc:ea were evaluated 
together so that they ca C01J11*e baed on cott-dfeaiwneu and IOid-aervina caplbility. 
FoUowina the intearatioD _.,... an•lehity....,. wu performed on a ranae of uncertainty 
variables agrepted in ...ainafb1 combination~ to produce 1 wide range of sc:enarioa. The 
development ofthil wide ranp ofiCenlrios ia the foundation of the sensitivity analyaia. 

The final step of the liP pro0111 ia to IYI1uaae all of the dlcilion varilblel in the rtlk ....,.: 
the objectives and ,._ • brouPt toptber to derive a pre&ned plan. The risk aueument 
approach and methodoloaY are cliiCUued in greater detail in Volume n. 

B. Modell 

The modela UJed forthe..aurce ewlultioD are componen11 of the Reloun:e Plannina Workllation 
(RPW) wbich ia COIIIIDEWiy IUppOited by Stone a: w.._ Mlnlpnm Conlultanta, Inc. The 
EGEAS (Electric GeaeratioGExpl"'ion ADIIysia SystaD) model, aVIilable &om the Electric Power 
R e 1 e treb IDititute (EPIU) IDd the IDijor component oftbe RPW models, Ulel 1 probabiliJtic IOIId 
duration curve baed production COlt methodolOSY limilar to other production coatina models. 
EGEAS ill pl8nnina model with alt&tic aaeenin& module, 1 Bender' 1 decomposition optimization 
module, and a dyDimic PfOII"""'iaa optimization module. 

The demiDd-tide proanms were developed ~the Syneraic Resource Company (SRC) model 
COMPASS*. The reaa1ta oftbe COMPASS prop-am were then UMd by DSMLINK to crate 
the data for the EGEAS prosnm. 

The supply-tide scr.qanal)'lil, the r.aurce~ and the ISIIitivity analysis were carried 
out using EGEAS. The rille malylia wu performed UJina RISICMIN, also developed by EPRI and 
part of the Raource Plannina Workstation. 

C. Objedivea oldie Preferred Plu(a) 

Shon-tam performance ia an impor1lnt part of developing the beat lona-tam plan. KUA's primary 
objective ia to develop 1 plan (or plana) that blcnda the shon-term and lona-term objectives and 
fairly and reasonably uaigna riab auoc:iated with the resources and actions set forth in the plan( a). 
In meeting this objective it il important that KUA consider itt competitive position in the industry 
in order to maintain euttomer bue while addina those resources which minimize prices and total 
costs to KUA c:uatomen . 

Kun-. Utility Alltllortty 3 Aprli, /9H 



• 

• • 

• 

D. Sum__,. Report su.a.re 

Thia Summary ltpon OOIWIIMIMI IIGdonl. In ldclitlon eo dwlnlroducdon. thn are the lollowtna 
l1x eectlonl. 

0 . Core ANumprions 
m. Plannina Altematiwa Retained 
IV. latepllioD ADIIylia 
V. Ri*ADIIylia 

VI. Prefaaedl'llnl 
VO. Recommended Acboa Pllll 

The actualiRP wu developed for ICUA in a non-pool environment. The pool is an operatins pool 
and requires each of ita meniMn to perfof1l' their own ClpiCity expansion analysis. Unleu the pool 
decide~ to punue ajoinl ,._... t&rtXUA il prude~~~ to bue ita fbture apanlion 10lely on ita own 
...S.. The,. ... ...,..... pllll doll not n8ect Ill)' ecoaomy enqy purchues or Illes to the 
Florida Munic:ipll Power Pool (PMPP) memben. The need for capacity and surrounding economic 
impacts are bued IOiely 011 ICUA' s own system needs . 

Ki~ Uti/tty AMIItonty 4 April. 1996 
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D. CORE ASSUMPTIONS 

Load IDd fbel fcncula 1llld to donialte the reUtl of the IRP proceu. Environmental facton can 
also be ltr'onl deteraillialllctan in a.y liPs, but for KUA they do not dominate the proc:eu due 
to the lillillrity offbel types fortbe pllnnina altemalivelad the amount of purchue power available. 
The load forecast in conjunctiOft with the exiltina resource bue defines the timina and need for new 
capacity. The fuel forecuts generally tend to be the decidina factor in the choice of new ~. 

Detailed dilcullion of both the lold and fUel forecuu is found in the Volume I: Auwnption 
Docwnent in llc:lion 3 llld 4, ~· Tlia Medon aummarizea the core auumptiona in order 
to tame the ...... .,.., .... in tlia report. 

A. Load Foncut 

IWA'alold ...,._is ......... pelk driwn. Tlble D·liDd P'apre D-1 provide both a tlbular and 
ptphioll ... ul•lllon otlhelold ..,wlh under ftnoulld but oondhionlln rtladon to KUA '1 
exiatina raourcea. The KUA pelk lold ia forecuted to inc:r-..a a S. S% arnaal rate during the next 
ten yean and then llowto a 3.6% powth rate for the IUblequent ten-year period. 

KUA hu Ill in•cwtiate need b new apcity. In 1997, 3 MW of additional capacity will be needed 
to meet load arowth plus a 1 S% re11rW JD111in. In the lhort term, purchued power ia available 
UDder tbe exiiCina Stadled Purdl11e Aaremm coatnct with Florida Power Corporation. In 
conjunction with tbia IRP ldditioaal lhort-tenn bids for purchued power were requested &om 
felioaal •dilitiea rrhe excella re1p001e to KUA'a reque1t for new purchued power will be 
diiCUued in Section W). Lona-wm capKity can al10 be obtained under the Stratified Purchase 
Aareement or tbrouah a bolt of altemativel. Table 0-1 indicates that, due to conlinued load growth 
and the Mia-of~' a tolll ~373 MW wiD have to be added throuah 2014. The c:omplete 
lilt ofplannilw ~~ternatM~.-... ..ayzed ud .....Sis~ in Section 2 and Section 12 
of the Auumptiona Documeat .ale the plannina llt«nativea retained for detailed evaluation are 
shown in Section m ofthia Summary Report . 

KJul rrUraUy~ s 
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1995 2SI 
1996 251 
1997 257 
1998 234 
1999 231 
2000 231 
2001 231 
2002 231 
2003 221 
200.t 121 
200~ 201 
2006 201 
2007 JOI 
2001 201 

• 2009 201 
2010 201 
2011 201 
2012 201 
2013 152 

• 

T .... IJ.ladl'ipnD-1 

.... c....., 
195 224 
211 243 
226 260 
231 27-t 
251 211 
263 302 
276 311 
290 333 
303 349 
317 364 
330 379 
343 394 

"' 410 
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314 442 
399 .. ,. 
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427 491 
441 507 
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17 
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16 
17 
16 
16 
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New C.,_.., 
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0 
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" 71 
17 

102 
121 
143 
179 
194 
209 
l ... .w 
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274 
290 
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B. Fuel Fol"eCMt 

Table D-2 below-'-lhl 1995 ftall prioll and the lq.-m price ealltion forecua for each 
ofKUA's fbels. Pfaan D·2 .,_.the 1996 KUA 1111 mix (with Stlnton 2 included). On a~ 
buis, naturllpa provide~ just over SO% ofKUA's needs, and with the current projections, fUel 
prices and availability, natunlps contimJel to look attrldive u the primary fuel for expansion. 

In addition to die trldili1Mal IIIII (COil. pa. oil llld madelr), namicipal solid wute wu also 
investipted In the liP. n. ldYinllp of"** naanicipiiiOiicl-. (MSW) i1 itt neptive fUel cost 
(i.e., tippina ,_): IIUiicipllides pay the utility to UM naulicipalsolid wute u the fUel for pneratina 
electricity up to the level or colt that would have been incurred to dispose of the solid wute in an 
approved 18Ddfill. Another advanc.&e of considerina MSW is the fUel diversity it ofl'en to a heavily 
~ed syltem. In the IRP, the initial tippina fee Uled for MSW is $40/ton with a modest 
l.S% Ullllal ~. 

Talllell-2 
S.-•'7 ef FMI A hrdlele Pew•I'Malaton 

A..al 
llcllll'llla(l) 

lfiiiiTwl ...... Jllk ~ 

a. Sl.ll SIMBtu 5.23 
COli 1.94 SIMBtu 1 .7~ 

H.-. 0.63 SINBiu 3.00 .,..., 4.00 lltttBiu 4.51 

PllkOpedly 61.6 14W.,r. 0.74 ·-,.....,. 57.3 SIMWb 2.19 

~--~-ClfKily 
107.3 SlkW.,r. 0.73 ,_ , ,..., 
32.9 $h.fWil 4.03 

BMIDIII~ 161.0 SlkW.,r. 0.79 

B riiiMs.q, 22.3 SIMWb 4.2~ .. .... ., ... -40.0 ~ uo 

7 April. Jn6 
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FU!LTYPEALLOCA~ 
CAMmY IAIB-1-

c~sa 

O~L 

C4D) CQM 

(1.K) Cl&ll 

ONJCLEM 

FUELTYPEALLOCA~ 
.-v'IAI8·1-

0~-

D~L 
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DI. PLANNING ALTERNATIVES 
RETAINED 

After screening the c:omprebeaaive lilt ofaapply-lide plannina alternatives (see Table 12.2 of the 
Assumptions Doo•!!MIIl), a.v.IUpply-lide altematives were Cll'ried forward into the evaluation 
phue of the IRP. Four demeDi' lide ,.._._ altematives were 1110 incorporated into the 
evaluation, IDikina. total offifteeD planniDa altematives. 1be allematives ranae in size &om leu than 
1 MW up to 80 MW and repr! nEll both ICUA telf- and joint-ownenhip alternatives. Table W-1 lim 
the fifteen Plannina altemativa IDd aome of their key parameter~. 

Pl•b&~ 

Commercial Cool .. 

Rc:sidrJCia1 AppliaM: 

R,.,.,.1 Fix-up 

Direct Lo.d COIIIIOl 

Peak Purcbue 

lutcrmodi8ac Purdluc 

Base Parc:bue 

Aao Derivative CT 

CaDelllladCT 

~.argecr 

Coal 

Hansel RcpowaiDa 

CoavallioDal cc 
AdvancedCC 

M 
.. 

SolidWure 

T .... IIJ.I 
........ Alllnaltnl CoMid1nd 18 IRP Opd8dudoa 

(All c... .. 1995 Delan) 

c ....... ..... V...w.le 
Call OAM OAM 

Sile o.-- 1995 1995 1995 
Type (MW sa.. (SikW) SlkW-yr SIMWit 

) 

DSM 2.1 KUA N/A 0 63.2 

DSM 1 KUA NIA 0 1,141 

DSM 0.6 KUA NIA 0 96~ .7 

DSM 41.7 ICUA N/A 0 ~.979 

PURC 10 ICUA N/A 61.56 ~7.31 

PURC 10 KUA N/A 107.S6 32.1S 

PUR.C 10 KUA N/A 161 22.34 

Supply 40 KUA 497 0.~6 9.96 

Supply 10 KUA 33~ 1.03 4 .33 

Supply 77 Joilll 34~ 0.1~ 2.22 

Supply .... Joiat 92S 39.09 8.22 

Supply 51.3 ICUA ·~7 30.0 1.10 

Supply 62 Joilll 600 16.92 1.11 

Supply 10 Joial ~ 10.16 1.01 

Supply 40 KUA S,SOO 140 1Y.84 
• c.st ;., _«t4NF .w 

9 

F.ULud 
Halble 
JkalkWII 

N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
N/A 

10,410 

11.7~1 

11,210 

9,810 

7,370 

1,100 

7,4SO 

16,400 

April. 1996 
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Along with the fifteen danand-lide ad aapply-lide alternatives, additional firm purdwes were 
investigated. Based upon initial findinp of the IRP proceu, KUA invited three regional utilities (Tampa 
Electric Company, Ortmdo Utilities C.oaniejon and Florida Power Corpontion) to provide new bids 
for both short- and lq-term power. The n1p0111e to KUA's request for bids wu excellent and the 
resulting bids have been iDcorponted in the IRP analysis, but, because they are considered confidential, 
have not been illustrated in tbia Summuy Report. 

The size indicated for the demand-side altanatiwl repre1ent1 the maxinum potential for that alternative. 
Tables 2-1 to 2-4 in the A....,aon. Doaunent contain the arowth paUem1 (i.e., penetration rates) 
along with the c:osts for each of the demiDd-side altcmltiva. 

The costs for each of the DSM alternldWI have.,_. modeled u variable o.tM. For each ahernlbve 
the O&M values shown in Table W-llboYe are for the fint year only. The rates decline over time in 
response to obtaining oaaoiDa benefit~ IIIOCiated with one-time prior costs. The year -by-year O&M 
rates usociatect with eiCb of the four lltemltiYel is shown in Table m-2 . 

Kiuu-« Utility Alltltonty 10 April. 1996 
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c 
Year -
1996 

1997 

1991 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2012 

2013 

2014 

2015 

TaMem-2 
Year by Year Rates lor DSM Ptopua 

(SIMWil) 

I dll IIIUIItiJI .......... 
... -•• c...... 

63 1,141 2j,971 

32 391 16,696 

22 201 13,615 

17 12A 12,015 

14 14 11,171 

12 62 10,512 

10 41 10,164 

9 38 9,857 

I 31 9,626 

I 26 9,446 

0 0 1,940 

0 0 1,141 

0 0 1,776 

0 0 1,711 

0 0 1,631 

0 0 8,612 

0 0 1,593 

0 0 1,510 

0 0 1572 

I Jfillltlll 
na ... 

965 

491 

339 

262 

216 

116 

164 

141 

135 

12j 

0 

0 

0 

0 

0 

0 

0 

0 

0 

All of the fixed and variable O&M coltl for the supply-side units were escalated at 3o/o annually. 

Four supply-side altemllivea are lilted u bavina a joint ownenbip IWUJ. To investigate the 
efficiencies oflarpr units, Stone .t Weblter uted the price and heat rue panmetcn for larger uniu 
and allocated a ponion of the capacity to KUA. For example, the 44 MW coal alternative is bued 
on an actual unit lize of 440 MW. The UIUIDption is that KUA can obtain a Joe~ lhare of the 
440 MW coal unit. Table W-31hows each ofdle joint p1annina altematives and the ac:tuallize unit . 

II April, JIH 
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.. I I " I ... KVAO...,~, Actulllle 
Allenllhe (MW) {%) 1MM_ 
~ 

LqeCT 77 50 l~S 

a- .... cc 62 50 12~ 

~cc 10 32 250 

Call 44 10 440 

Jointly-owned ..m Clllllip r.oun:e additioaa more clolely with load growth at a lower cost. 
The larpruaita Ulld ujoaly-OWIIICI plaanioallta'natiwl have lower capital COlli, loww fixed 
and vlrilllle OBf, .S _.. ... l..a rate~. The *-bide to jointly-owned units iJ the 
need to find a aWble ...,..llld the time neceuary to neaoUate the contrletl. Given KUA's 
ongoina nlatio:Jihip with PMP A. however, joint ownenbip iaua may not be IUbstaiitial . 

12 April, 1996 



• 

• 

• 

IV. INTEGRATION ANALYSIS 

Vutually Ill of the underlyina economic panmeten 1110ci1ted with the resource options 
considered by the IRP analysis are to some depee uncertain. An optimal resource strateaY 
therefore depends on a discrete let ~ auumptions. That is, whj1e aliftlle plan nQht be optimal 
for a aiven let of aaumpdaaa, the introduction of uncertainty could reaalt in a drastically 
difFerent optimal plan. Tbenlore, the integration ..tysil dynamically considers 1 spectrum of 
likely scenarios for key variables and determinea optimal resource straaeaies for each scenario. 
To take ICCOUJlt ofthele conditions the analysis wu performed usina the foUowina proceu. 

S,•cflk•• ·~ Jf.wla 
It is imponaat to idealify the Vlriablca that lipific:andy influence optimizaaion resulta. For 
example, if the opdmal plan under bue auumptions indicates 1 pref'erence for gu-fired 
combustion turbine~, the intesrmon analyliJ lhould consider natural gas prices u an 
uncertaialy Vlliable, Iince c:Nnaa in pa prices will likely rault in chanpa to the optimal 
resource plaa. On tbe other biDd, becau.e variable o.tM typically repraentaa hction of 
the total prodlldioa QOita of. combustion turbine, the uncertainty in variable o.tM costs 
molt likely will DOt diet tbe optimized l'eiOUICe plan, and therefore need not be 
considered. The uncertainty Ylriables Uled in the IRP were developed jointly by KUA 
manapment and Stone& Webster and are shown in Table JV-1 . 

~·-•u........,...., 
Ulina the lilt of uncertaiaty Ylriablea. the ranae of values to addreu the uncertainty 
govemina each variable wu developed. Definina ranaes involved the definition of 
unceruinty boundariel around tbe bue value. Each ofthele values (bue, mid-high. high. 
mid-low IDd low) for 1 panicullr vlriable is defined u an ••certaiaty IU~e . 

13 Aprtl, 1996 



• Tallie IV-I 
Kll•l••• UdltJ A•.._.., lttS IRP 

"' , •• ~~;/·~ ·4~u _ - --4~,,-,. ·::~""- ~-/--.. ry~~M~ 

. . ~ ""~-'-- . :-
- . - . 

UIICel'taladel [d~GJ[;][;] 
1 Load Growth I 2.401" I S.60% 8.00't4 

l Cost of MaDly I S.SO% I 6.SO'Ie 1.00% 12.0CW. 

3 Combultion 1'ulbine ~ Costs ~ 33S 400 

4 CombiDed Cyde c..-. COlli I S40 I 600 720 

1 s.23% 1 S.23% 7.00'/e 

• 6 Gu Supply AVIillbility (80%) 1 ... 4216 1 UaJjmi"'CC Ualimiled 

7 Pure Power Prices (Peak) -&c. ~B 
0.74% l.SO't4 2.2S% 

Pure EDerJy Pricea (Pelk) - &c. 2.19% 3.2S% 4.SO'/e 9% 

·I Pur<: P..--(1111)- Eoc. I O.OO't4 B 0.74e;. J.SO'/e 2.2S% 

2.SO't4 4.03e;. S.OO'/e 6.00't4 Pure EnerJy Pric:el (lnt) - Elc. 

9 Pure Power Prices (Bue) - Esc. ~B 0.79-t4 1.SO'/e 2.2S% 

Pure Energy Prices (Bue)- Esc. 4.2se;. 4.SO'/e S.OO'/e • 

10 I Pure Power Availlbility (PIIk) II 7S% II 90'..4 II tJalimiled II II Ualimi"'CC I 

• K~ Utility AlltltM1ty 14 April. /996 
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The next step in the proceu is the combination of uncenainties into IMIIinaful 
combination~ which Npnunt poaible "ftatun1.'• Table IV-2 defineiiiCh of the MYen 
futures which KUA and Stone &: Webster jointly decided were applicable and ippi'Opriate 
to consider. Each fUture reprea.enu a realiJtic poaibility, and not simply an exhaustive 
permutation of all combinations of variable uncertainty IWCS. 

When clevelotlina 1 future. each uncertainty variable is auiped one ofits uncertainty values 
which re8ects how the Vlriable is expected to perform under the specified let of conditions. 
For enmple, the underlyina auumption behind Future N4 (the over-subscribed pa market 
case) is tblt due to the beldloaa switch to natural pa in the U.S. supplies will not be able 
to keep up with demlnd and, c:omspondinaly, pa prices will ri.e while availability will 
deaeue. lJad« this pnmile. I related auumption ia that peak and intermediate pun:hue 
pcw.w COitl wiU ila1 m bec:lu• tt.e types oftnniiCtionlare normally mlde tom pa­
fired units. By dMiopbfl reuaaable fUture~, the entire lit of uncertainty variables ia 
chanpd in 1 coa.M IUIDir to reprtlelll the expected impact usociated with that future. I,.,... 
The a.lliou ..,.. oplinUel raource options for eldl of the fbturea. with the 
objec:tiw of..._ aininirq pnnat value of reveraae requirelneml or minimiziDa the 
leYelized system awnp ra over the IIUdy period. The intepation analysis derives 
optimal and IUb-oplimal reeoun::e ltrate8iel for -=It of the firturea clefined above. For each 
of the MMD fidurel. the top two to three plana were initially reWned and analyzed, which 
prcMded a total of..,_, plus. It ia important to note, however, that some of these 
plana mipt be duplicates. For example, the belt reeoun::e plan under Future ##I might be 
the tbinl-belt plan under Future ##S . 11U plan would be relecaed twice in the tilt of plana 
and it would be,..,. ..... to contitue anatyzina it. Ac:cordinaiY. the 1ut 11ep in the 
intepatioo procell detlnlliMIIUIIfu,.,.. by eliminatina duplicate plana from the lilt. 
A plan is defined u beina unique if either the amount of each resource options and/or the 
timina of inJtell•rion of these options ia different from all other plana. Two plans are 
duplicatea if the followiJia three conditions bold: (I) the ume types of I"'OIUJ'ce options are 
selec:ted, (2) the ame number of adl of the raource options ia selected, and (3) the timing 
of tbele .aun:e options ia the sune. Due to the llrp raunber of purchued power 
tltemativelbeilw ltudied, all of the eipteen plana retained were determined to be unique. 
Seven additional plana w.-e later incorporated in the ll\llylis framework to test for different 
timing and reiOUrCe mix c:Mncteriltica. 

The iJ1tetp'llion IDIIylis ,.... in a rumber of unique resource strategies that consider the 
full tpeCUUm of uncertaialiel. However, each of these plana was derived bued on an 
optimization of a *'6k fr*re. In the next step, the Risk Analysis, each unique plan is 
simulated under till of the futures. This proceu expo1e1 the consequences of implementing 
each plan in the event that a different future than the one for which the plan wu derived 

IS April, /996 
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lnugralion Analysis 

occun. The rilk lnllyli1 idlntiftea the unique plan( a) which perform belt over 1111 futurea 
and il the poa. in the llP proceu where the majority of the analysis is involved. 
Thnfore, a total of twenty-five plans were carried forward to the risk analysis . 

Kismaw Utility~ 16 April, /996 
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htllra , ...... M.cy 

1.) Exiltiq CoaditioDI 8 8 

2.) IDipiCII of Wbolaalc B Mil 
Wbeelina 

J .) Florida Limited Trulfer B B 
~ity 

4.) CMHublcdbed Ou 8 B 
Marb& 

S.) Iacra1rd Rql•llrim of B H 
MniPI'• 

6.) RqioDal Hip Ec.oacaic H WH 
Growth 

~ LowEcDiomic L L 

• Kiu~ Utility Alllllorlty 

TableiV·2 
Dllaldola ., ....... 

---~· 

.......... cc 
c.,kal Clfllal GM 

Cell Cell Prtce 

8 8 8 

B B B 

B B B 

L L H 

B B B 

H H MH 

8 B B 

17 

/'*gratiOt• Analysts 

..Letela 
Pall ... ... 
r.ra IWdl r.ra Pak 

GM ..... ..... ..... ........ 
AvaiL ,.... .... ..... Awll. 

B B B B B 

B L L L ML 

B L L L L 

L H H MH L 

B B B B B 

B Mil Mil B B 

B L L L H 

A,rll. JH6 
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V. RISK ANALYSIS 

The rilk analylia is a critical upect of the IRP proceu becau~e it pays particular attention to the 
strategic implications of implementina the I'IIOUJ'Ce plana derived in the Intepation Anllylia, and 
highlights the situational tradeo8i betw_. each of the plana. In ahort, the rilk lftllyaia u•• 
the robvata•• ofeech of the unique I"'IIUU'CC piau, linin& to identifY the plan( a) which belt meet 
the IRP objecdwa over the brOidelt pouible 8peCtnlm of likely futures. In this step. we defined 
the attributes by which compebna reiOW'Ce stnteaiea are ranked. An ~ is a performance 
measure for • particular plan m•••ted under. pll1iaalar future. Attributes are selected such thai 
the subsequent ranlciDa of plus accurately re6ectJ the lbility of each pllll to meet the IRP 
objectives. Tlble V-1 cc.wfM•tbe lilt of attributes Ulld in the IRP and the objective for using it. 

.. Ill VIII llllu 1• 

Le\oelired AWDII S,.. ._ 

NO.aad~pcr...cpWIIlllaar 

Praeal WOldt af..,_ • ...,.._. 
Gllaapply Cl-..i •• 

KUA4nld .. 11 MW c-. ..S 
-~ =..,..c-.... ..... 

SilftallllltM tl/ Sea ... 

Tallie V-I 
Lilt ol AUrlblltel 

0.~ 

Low~•rR.-

~ C4llnpliiDCC 

Low Tolll Eleclric Power COlli 

Efllcdw-ol61111 

au..ce ClpiW llld purdulle 
DOWUClDIII 

In this step. each of the UDique pllna derived in the intearation analysis is systematically 
simulated under each of the fidures defined. This expands the number of scenarios 
considered to a number equal to the muDber of unique plana times the number of futures 
(i.e., 2S x 7 • 17S scenarios). For each oftbele scenarios, the values for the attributes 
defined in the previous step are tracked and then compared to dilc:em which plans perfonn 
best over aD fUtures. 

SpeclJbliiM II/ AllriiJIIa T,.._ 
In this step, tolermc:ea are eltlblilhed for the attributes defined above. These tolerances 
establish cutofti by which a liven plan may be deemed "not lipificantly better" or "wone 
than" an alternate plan. Thele tolerance levels are modeled u two inputs to the 
RISKMIN model. and by eatlbliabina them, the beat plans can quickly be highlighted &om 
the lilt of unique plana . 

Kiullf/lllfH UttiJty Adlorlty 18 April, 1196 
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A,.,.,.,._ ia a pa. tbat ~ performs well over all of the fUtures. This step 
of the rilk analyliJ Ullll• the r*tive robultneU of the unique raource attategies. 

A plan's robultneU is determined by the llllllber off\durea which "IUppon the plan." A 
fUture is llid to aappart a plan only if the plan's attributes are within the tolerance levels 
of the correspondina lttributea for all the other plans sinaalated for that same future. 

The IDilysia of plan robuatneu il aystematicaDy ~CCGmpliahed u follows: 

I) Examialthllttributea for each plan under fUture M 1. 

2) ldealifY the plana for which each attribute is lowest under fUture Ml . It is likely 
tblt two diliiall pllna wiD have the lowat values for the clifrereut attributes. 

3) CaJa•llte the inc:reene111tal deltas in attribute values between the plans identified in 
step 2 and other piiDI for fiature MI. n.e cleltu meuure the .. inferiority" of 
IICb plan u COIIIpll"'d to the piiDI ki&MiAed in step 2, IIIWIIina future M 1 were 
to occur. If die deltat for all attributes of a liven plan are within the defined 
toienDce lewis. 1hen fbture t#) IUpportl that plan . 

4. llepelt llepll-3 for 8ldl of the remainiDa fbtures. 

The more kunl thiiiUppOrt a plan. the more robust that plan is deemed . 

Kun- Utility A~ty 19 April. 1996 
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VI. PREFERRED PLANS 

A total oftv:anty-five pia wn evaluated in the ri*IDIIylil, aeven of which were the optimal (i.e. 
the lowest cost plan &om -=b of the aeven fbturel) llld the remainina eiptesl beina alb-optimal 
plana (Np' cost plant). The IUb-optimal pllna w.e IYIIuated to investipte timina lnd resource 
mix COMidntiona. n.e pia w.e conlidered in order to cover a wide spectrum ofreiOW'ce pllns 
that were not •tirely baed .,. the lowelt preeent worth rew~~~e requiremeru over a fifty year 
period. For nalllfle, die nairipeiiOiid wute unit wu never chosen in any of the seven optimal 
plans, ho'We\W, it 1111)' haw hid advlntaaes to KUA due to fuel divenity c:oncems. Volume 2: 
TechnK:al a.part (s.ioa IV) diacu ... the methodolo8Y lnd reaaltl of the Mnlitivity and rilk 
analylia in detail. 

The delired outcome of the rilk IDIIylis is to obtain the preferred plan or plana for KUA The 
preftl'l'ed plaa(s) wiD be the 01111 wllich support the moat fbturel (i.e. are the most robust) usina the 
defiDed lllrilutel wllidl .. cxaai.t in Table V-1 ofdia report. In clelerminina the molt robuat 
plan. cer-.r'" •• ......._ ....... wkh.,._ npllritythan the othen. The resources that 
are lllected tbe moat hqulady iD tbe moat robult ,._ are the most robust resources. This result 
provides judic:aUon far tba to be prefer• ed over ad.- reiOUI'Cel. The most robust raourcea are 
shown in Table VI-1. 0... tMD purc:huel, the IDOit favored reiOUrCel acrou all pam. are: HaNel 
refiJrbisbiDa. C.. lllllld COIIIbultioa turbine, llld 80 MW combined-cycle, the residential appliances 
DSM proanm, llld tbe ODi"'wdal coolina DSM proarun. 

Capacity 
1- _ .. 

AMirudn {MW) , .. 
eomm.dal Coolin& DSM 2.8 

Relidenlial Applianc:e 1.0 

ouc Bue Purcbuel (1997-2000) 10-40 

lfaDiel cc Rlpower S8 

C.. blind CT 80 

cc 80 MW (32% Ownership) 80 

FPC Bue Purcbuel (2001-2010) 10 

TECO Pelk Purcbuel (2001-2007) 10 

FPC Bue Purcbue1{2007-2010) 10 

20 April. 1996 
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Bued upon the lUSKMIN evaluation, there were ten plana which were 1Upponed in I 00'/e of the 
fUtures. The pia OOMainect iD dia poup 11'1 COftlidered to be the moll robuJt plans. The lowell 
cost plan within ........ poup •• ,._ cllrMd fbr the .. ~ Jeplation" fUture and i• 
described in Table VI-2. 11U pllll is c:hlrlcterillld u the molt robult plan. 

TableVI-2 
....,_MdldlllttltMM .... IMIItPia 

(Pi lftuftd .... l) 

1- ··- A.._.lldft C'· _... (MW) 
& 

DSM Ccmi!W'Cill cooaq Vlrilble 
DSM 1..-•ial App1i1ncet Varilble 
DSM lllidllllill Lold Coalrol Varilble 

Bile ......... (OUC) 30 

HIDiel cc Repower sa 
Bue Pun:bue (OUC) 30 

Bue ..... (OUC) 40 

CombiDed Cyde (32% O..llip) 10 

Pelk Purdlue (TECO) 30 

Peek ....... (TECO) 40 

Peek Purdlue (TECO) so 
COIIIbiDed Cyde (32% OwDenhip) 80 

... Purcftl• (TECO) 10 

Pelk Pun:hue (TECO) 20 

T.al C.pMiiJ Addad 211 
T.aiM••I -a..--DSMAdded " 

Year 

1996 

1991 

1999 

2000 

20()1 

2004 

2005 

2006 

2007 

2009 

2010 

This plan C'AJ'M•i"' many of the moll robust plannina demativet contained in Table Vl-1 . One 
important clilinnce between tbiJ moat robust plan and the other plant ia that it incorporates the 
residential direct lold control in lieu of'increued purchuea and a combultion turbine at Cane bland. 
By improvifta JCUA•a fbel mix. the addition oftbe direct load control progrun helps offset the impact 
usociated with the over-subscribed au market fUture. 

The implementation of the direct told conttol propam does not effect the near tam capacity 
expansion alternatives being propoted for the Hanlel repowerina in 1999 or the Cane Island 
Combined Cycle in 2001 . The impact ofthe direct load control program ia to reduce the near-tam 
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and mid-term level of purdluea required; and, to alJo avoid addina a combultion turbine in tho 2004 
timeiame. If the leYel of l'elicleaCial direct lold control doea not materialize then preferred Plan 2 
deloribed in Table Vl-3 lhould bt implemented. 

TallleVI-3 
a.o.n:e Addidolll tl Pnlernd 11aa 2 

,_ 
.......... e r_j ...t.~ Year ,. 

DSM CGDIIWCill Coolin& Variable 1996 
DSM Rlliderdill Appliances 

Bue Purc:MM (OUC) 10 1997 

BaePurci.-(OUC) so 1991 

a. Purdlul (OUC) 40 1999 
HlnlellepoMrina S8 

Bue Purchue (OUC) 60 2000 

Coalbillld c,cle (32% Ownmhip) 80 2001 

....... Purchue (TECO) 10 2002 

PelkiDa Pun:bue (TECO) 30 2003 

Cine lllaad CT 80 2004 

PeUina ..... (TECO) 10 200S 

Bue Pun:bue (PPC) 20 2006 

CaalbiDed Cyde (32% Ownerlhip) 80 2007 

Bue Purchue (FPC) 10 2010 

CIDe Island CT 80 2011 

Bue Purcbue (PPC) 20 2015 

X~ Utility Alllllorlty 22 April. 1996 
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VII. ACTION PLAN 

As a result of the IRP proceu, it is l'eCOIIUNIIMfte that KUA pursue the following short-term action 
plan: 

• Develop the implementation plan for the new residential direct load control program 
wbic:h providea up to 78 MW (winter) and 41 MW (1Ummer). 

• Punueclewlopll*ll ofthe implementation plan for the residentialapplianca program. 

• Fmalize the purdue power aareemeat with OUC and negotiate the contract to extend 
throuab tbe ,_. 2000 ialteld of the currendy proposed date of 1999. 

• Jaitilte a ......_ltUdy to reline the cost of repowerina the HanJel combined 
cycle. Repowerina of the unit needs to be completed in early 1999. 

• S... in&o cti~a~lliou with FMPA or another party to build 1 2SO MW combined 
cycle It Cue llland fbr inltallation in euty 2001 ' 

• 

• 

Initiate competitive bid evaluation for the 250 MW combined cycle unit. 

Coaduc:t CUIIO'Nr IUI'Yeyl at both the residemial and commercial levels to gather 
information to develop end-use forecuu. 

In addition to the reconuneaded short-term action plan. the foUowing intermediate-to-long-term 
action plllllbould be undertaken: 

• ContiJued monitorina of the purchue power marlcet for the 200 I and onward time 
hme. 

• Review and perioclally auess nunic:ipalsolid wute tipping fees. As tipping fees 
approKh SSO/ton this alternative bec:omes economic to KUA and also provides fuel 
clivenity. 

• Review after 1-2 yean the results of the residential direct load control program to 
clet«mine if the proaram is being accepted at the level modeled. If the program is 
smaller than expected then that program will need to be reevaluated and possibly 
eli.tninated. Prefmed PIID 2 dacribed in Table Vl-3 can quickly be implemented if 
the direct load control program does not meet expectations . 
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• 

VID. RECOMMENDATIONS FOR KUA 
IRPPROCESS 

The developmeat of Ill IRP il not a one-time eva, in fact it naast be alivina proceu. In today' a 
utility ..woa.nn tbe key to maiatainina a hlllthy computy ia the ability to quickly recognize and 
adapt to rJwnairw caaditiou. The IRP proce11 lhould be used to take the pulae of the utility 
environment on 1ft CJDo1oiDa buia in order to auure the oontimaed health ofKUA The IRP proceu 
provides tbe ~ medllnilm by which future power purchase bida, capldty bida and epecial 
projecta will be evaluated. To this end Stone .t Webster recornmenda that KUA implements the 
foUowina ICiioll to aapport and improve the IRP proceu. 

• Conduct customer IUrveyl to provide the necetllry information to develop end-uM 
ror..a. 

• Obtain necetlll')' rnodelina toola to effectively analyze DSM. COMPASS, 
DSMiftlpr or R.eeource Pllnnina Guide are candidate~. 

• Obtlift the DICIIII'Y modclin& toola to be able to dynamic:ally evaluate the financial 
Dplct IIIOc:ieted with the plans developed under the IRP. Stone & Webster 
reccnmel!lds Fmance+ be obtained . 

• OblliD deleblte for in-boule inveltiption of the cost and performance of the fia11 
raae ofplw•qllltemaliwl. Stone .t Weblter'a Colt & Performance Dltabue or 
EPRI's Tec:baical AJielnent Guide (TAG) are aood examples. 

• lDcreued KUA lldinvolvema in the cqoina IRP proceu. In sddition to increased 
involvement by Plannina stat: involvement of Finance and Operations is desirable . 
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