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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 

IN RE: PETITION OF CITY OF LAKELAND TO DETERMINE 
NEED FOR MCINTOSH UNIT S AND THE PROPOSED 
CONVERSION FROM SIMPLE CYCLE TO COMBINED 

: Docket No. _____ _ 

CYCLE. : Filed: _______ _ 

PEDDQN TO DETERMINE NEED 
fOR ILE<.TRICAL POWER PLANT 

Come now Petitioners CITY OF LAKELAND, by and through their undersigned attorney, and 

request that the FLORIDA PUBLIC SERVICE COMMISSION ("Commission") detennine pursuant to 

Section 403.519, Fla. Stat., that 1here is a need for the proposed electrical power plant described herein 

and that the Commission file its report and order making that determination with the Department of 

Environmental Protection ("DEPj pursuant to Section 403.507(2)(a). Fla. Stat. In suppon thereof, 

Petitioners state as follows: 

1. CITY OF LAKELAND is a Florida mWlicipal corporation performing electric utility functions 

through its DEPARTMENT OF ELECTRIC UTILITIES (Lakeland). 

2. Lakeland's C.D. Mcintosh Power Plant is located in Polk County within the city limits of 

Lakeland. The Mcintosh site comprises approximately 530 acres and currently includes six existing 

generating units and support facilities. Unit GTI consists of a simple cycle combustion turbine with a 

nameplate rating of 26.6 MW. Unit I is a natural ps fired steam unit with a nameplate rating of 103.5 

MW. Unit 2 is a natural gas fired steam unit with a nameplate rating of 126.0 MW. Unit 3. a pulverized 

coal (primary fuel) fired unit, has a nameplate ratin, of 363 MW, with Lakeland retaining 60 percent 

ownership and Orlando Utilities Commission (OUC) retainina 40 percent. Unit 3 also fires up to 10 

percent refuse-derived fuel (RDF) and IS percent petrolewn coke. Two small diesel Wlits primarily used 
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for emergency system stanup purposes, with nameplate ratings of 2.5 MW each, round out the existing 

units. 

3. At present Mcintosh Unit S is a 249 MW Westinghouse 5010 simple cycle combustion turbine 

under construction is Lakeland's seventh unit at Mcintosh. The unit will occupy approximately three 

acres of the existing McIntosh site. No new off-site transmission lines or other facilities were required 

for the installation of Mcintosh Unit S. The unit is scheduled for startup by April 1999 and release to 

Lakeland for commercial operation by July 10, 1999. 

4. Lakeland intends to contract for the conversion of Mcintosh Unit 5 from a simple cycle 

combustion turbine to a combined cycle unit with the addition of a 120 MW steam turbine. The 

proposed Mcintosh Unit 5 conversion consists of adding a heat recovery steam generator (HRSG), a 

steam turbine. electric generator, cooling tower and condenser, and associated balance of plant 

equipment. The actual rating of the unit after conversion to combined cycle will be approximately 370 

MW and will depend upon the specific steam turbine selected through competitive bidding. Mcintosh 

Unit 5 will fire natural gas as the primary fuel. No.2 fuel will provide the 5e(:ondary fuel source for 

Mcintosh Unit S. 'The steam turbine and associated equipment necessary for the conversion to combined 

cycle will occupy approximately two acres of the existing Mcintosh site. No new ofT-site transmission 

lines or other facilities are required for the conversion of Mcintosh Unit S to combined cycle. 

5. The Mcintosh Unit 5 project developed when Westinghouse submitted an unsolicited ofTer '0 
Lakeland to host the first 501 G combustion turbine at a substantially discounted price. At the time, 

Lakeland was in the process of eValuating bids from an invitation for proposals (IFP) and comparing the 

bids to Lakeland's proposed self build option of a Pressurized Circulating fluidized Bed (PCFB) coal 

unit under the Federal Clean Coal Program. With the substantial discount and higher efficiency, the self 

built 50 I G combustion turbine constructed initially in simple cycle and then converted to combined 
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cycle was a lower cost alternative than the PCFB which in tum was a lower cost alternative than any of 

the bids from the IFP. Initially constructing the 501 G combustion tmbine in simple cycle also relieves 

Lakeland of the requirement to purchase capacity to meet reserve requirements during a ·time frame in 

which excess capacity is very tight in the state. 

6. With conversion to combined cycle, Mcintosh Unit 5 is subject to the Florida Electrical Power 

Plant Siting Act ("Act"). Sections 403.501 to 403.518, Fl •. Stat. (1997). Pursuant to the Act, and to PSC 

Rules 25·22.080 through 25·22.081, Fla. Admin. Code, promulgated pursuant thereto. the Commission 

has jurisdiction to determine the need for the proposed electrical power plant. applying the standards set 

forth in Section 403.519, Fla. Stat. 

7. As authorized by Rule 25·22.080(1), Fla. Admin. Code, the Petitioner has elected to commence 

this proceeding for determination of need prior to filing the Site Certification Application with the 

Department, for McIntosh Unit S IS a combined cycle unit. 

8. Rule 25·22.081, Fla. Admin. Code. establishes the infonnation required by the Commission to 

support this Petition. This infonnation, which comprises Section 1.0 of the Site Certification 

Application, is attached. 

9. As demonstrated in the Need for Power Application, Mcintosh Unit 5 is needed as a combined 

cycle unit for Lakeland electric system reliability and integrity in 2002 when their reserves would dip 

below the 15 percent margin, without the conversion of Mcintosh Unit 5. 

10. As demonstrated in the Need for Power Application, the 0 class technology used for Mcintosh 

Unit 5 will be the most efficient technology in commercial operation for the state of Florida. Coupled 

with the projected low cost of natural gu, Mcintosh Unit 5 as a combined cycle unit will provide 

adequate electricity at a reasonable cost to Lakeland, the Florida Municipal Power Pool (FMPP), and 

Peninsular Florida. 
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II. As demonstrated in the Need for Power Application. the conversion of Mcintosh Unit 5 is the 

least cost alternative available to Lakeland after considering purchase power proposals from an extensive 

invitation for proposals (IFP) process and considering the different self-build generating unit 

alternatives. As demonstrated in the Need for Power Application. Mcintosh Unit 5 as a combined cycle 

unit is the least cost alternative available to Lakeland. 

12. As demonstrated in the Need for Power Application, 66 conservation measures were evaluated. 

but none were found to be cost effective when compared to the low cost of Mcintosh Unit 5. 

] 3. The foregoing infonnation demons1ratCs that Melntosh Unit 5 as a combined cycle unit merits 

certification under the provisions of Sections 403.501 to 403.518, Fla. Stat.. for construction and 

operation of an electrical power plant. 

WHEREFORE, THE CITY OF LAKELAND respectfully requests that: 

(1) Pursuant to Rule 25-22.080(2), Fla. Admin. Code, the Commission set a date for a hearing on 

this Petition, not more than ninety (90) days after the date of the filing of this Petition; 
>, 

(2) The Commission give notice of the commencement of the proceeding as required by Rule 25- \1 

22.080(3), Fla. Admin. Code; 

(3) The Commission submit a preliminary statement of issues to DEP pursuant to Section 

403.507(1), Fla. Stat.; and 

(4) The Commission detennine that there is need for Mcintosh Unit 5 as an approximately 370 MW 

combined cycle unit, and file its report. inc:ludinS an order making such detennination with the DEP 

pursuant to Section 403.507(2)(a)2., Fla. Stat. 

RESPECTFULL Y SUBMITTED this ~ day of ,~ • J999. 

YOUNG, V AN ASSENDERP &\ 
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V ARNAOOE, P.A. 

BY:~ AlOYC:O 
Fla. Bar o. 09 
225 South Adams Street 
P.O. Box 1833 
Tallahassee, FL 32302-1833 
(850) 222-7206 

Attorney for City of Lakeland 

s 
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Executive'SuR'IIn.ry 

The City of Lakeland (Lakeland) is pl~ to submit this Need for Power 

Application McIntosh Unit 5. MclntQsb ,Uni~ 's is currently under construction as a 

simple cycle Westinghouse SOlO combustion~ine; Lakeland proposes to convert the 

simple cycle to combined cycteunit with __ installation of a heat recovery steam 

generator (HRSG) and a 120 MW steam turbine. With the addition of the 120 MW steam 

turbine, McIntosh Unit 5 is subject tot he Flori" Electrical' Power Plant Siting Act, thus 

resulting in the requirement for this Need for Power Application. The following 

paragraphs present a summary of the Need for Power APPlication contained in Sections 

t .0 through 20.0 demonstrating the need for Mcintosh Unit 5 as a combined cycle unit as 

well as the incremental capacity associated wi1h~ ste.,.. turbine addition. 

Description of the Project 
Beginning in 1995, Lakeland began to address ~ strategy tOltleet load growth and 

maintain system reserve margins for1heI997191~winter period. The original plan was to 

team with Foster Wheeler and the Department of Energy to build a 175 MW ,second 

generation Pressurized Circulating Fluidized Bed (PCFB) for commercial operation in 

2000. Lakeland planned to pun:hase power for capacity shortfalls until the peFB was 

operable, as it was a buyers market. Talks stalled ,on the PCFB construction with Foster 

Wheeler and Westinghouse, therefQre Lakeland issued an Invitation for Proposals (IFP) 

for up to 200 MW of capacity startilll in 2002. Proposals were received from 13 bidders 

and evaluations were conducted. Negotiations, began with the apparent low bidder, 

Tenaska Energy Partners. During these negotiations, Westinghouse subinitted an 

unsolicited proposal to build the first SOlO unit at Lakeland for operation in simple cycle 

for an II-month period. This proposal offered several advantages including capacity in 

1999 versus 2001 or 2002, a highly efficient unit, and a discounted price on the 

combustion turbine. 

The unit, which is currently under consSruction, wUl be located at the Mcintosh 

site located along the northeastem.shore of Lake Parker. The unit will initially operate in 

simple cycle mode for a period of 18 months and be converted to combined cycle for 

January 1,2002 commercial operation. The opportunity to participate with Westinghouse 

in the operation of a highly effICient combustion turbine and begin phasing out older, less 
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environmentally friendly units presented a "win~win" relationship for the 50 I G simple 

cycle installation. 

Sy.tem o.cription 
Lakeland's service area is located within Polk County, Florida. In 1999, 

Lakeland's total installed winter capacity will be 649 MW. Lakeland's existing 

generating units are located at two sites, Charles Larsen Memorial (Larsen) and C. D. 

Mcintosh Jr. (Mcintosh). The Larsen plant has six existing units, which bum natural gas 

and oil. The McIntosh plant also has six existinaunits. Two units are diesels, three units 

bum natural gas, and Unit 3's primary fuel is coal. A seventh unit is under constructioll 

and will be the 249 MW Westinghouse 5010 combustion turbine. Lakeland is 

interconnected with Florida Power Corporation (FPC), Orlando Utilities Commission 

(OUC), and Tampa Electric Company (TECO). Lakeland is connected to 500 kV 

transmission network via FPC. Lakeland is a member of the Florida Municipal Power 

Pool (FMPP) with OUC, Kissimmee Utility Authority (KUA). and Florida Municipal. 

Power Agenc), (FMPA) . 

. 
Evaluation Criteria 

The conversion of McIntosh Unit 5 will be evaluated based on the following: 

• Capital costs. 

• Non~fuel O&M costs. 

• Fuel costs. 

• Transmission costs. 

Also taken into consideration is FMPP's benefit from Mcintosh Unit 5, Peninsular 

Florida's need. and environmental considerations. 

Fuel Forec •• t 
Fuel price projections were developed for coal, high and low sulfur oil, diesel 

fuel, natural gas, nuclear fuel, petroleum coke, and refuse derived fuels. The City of 

Lakeland's Fuel Price Forecast for fiscal year 1997·1998 provided forecasts for fuel 

prices based upon best available information at the time. These forecasts were reviewed 

against industry standard forecasts to compare assumptions and methodologies. 
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prices based upon best avai1abl~ information at the time. These forecasts were reviewed 

against industry standard forecasts to compare assumptions and methodologies. 

Three sensitivities to the base fOJeC8St were also evaluated: high fuel price 

forecast, low fuel pri~ forecast. and a constant differential between the price of coal and 

the price of natural psloil. Tbe·fUel forecast also evaluates the availability of coal and 

natural gas to the Mcintosh site. 

Load Forecast 
Lakeland creates detail~ long-tenn electric load and energy forecasts ona fiscal 

year basis. For this applicati()ll, those forecasts were converted 10 a calendar year basis. 

Lakeland develops forecasts for plp.Iiation, accounts, sales, net energy for load, summer 

peak demand, and winter )at c.IemInd to suppon planning and Ten-Year Site Plan 

production. Section 7.0 describes in detail the variables for each forecast conducted. 

Three load forecasts were developed a base case, a high growth case. and a low load 

growth case. The base case summer demand, winter demand, and net energy for load for 

1999 are 510 MW, S88. MW, ancl2;637 OW" respectively. The annual average growth 

rates of the preceding formuts are L8S, 2.40. and 2.21 respectively for the tOR.-cast 

horizon. The high load growth case assumes annual load growth is 1.5 percent higher 

and the low load growth case ~annual growth is 1.5 percent lower than the base 

case. 

Dem.ndSlde Prog,.ms 
Lakeland has several Demand-Side Management (DSM) Programs from which 

customers can choose. Residential programs inc:lude the SMART load management 

program and a loan program. Commercial programs include a thermal energy storage 

program and a high-pressure sodium outdoor lighting program. These programs have 

already demonstrated quantitative saviPBS for the customers. Lakeland also has several 

other programs. which provide benefits that are not easily quantified. Some of Ihcse 

programs include energy audits, public awareness. and informational bill inserts. In 
addition to current DSM programs, Lakeland is participating in three solar projects. 
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Reliability Criteria 
The Florida Regional Reliability· ·Council (FRRC) has adopted a minimum 

planned reserve margin criteria of 1 5 ~t. Based on a IS percent reserve margin, 

Lakeland will need capacity for the 1998/99 winter season prior to the commercial 
operation of McIntosh Unit S in simple cycle and will need additional capacity in 2002 to 

maintain reserve margins. Conveisionof Mc'ntosh Unit 5 to combilk.""<i cycle will help 

alleviate this deficit. 

Lakeland has also conducted an analysis based upon the probabilistic method of 

forecasting reserve margins presented at the ~99B Ten·Year Site Plan Workshop. The 

methodology was used with small clwlges made to incorporate this method for a single 

util ity. The methodology indicates that Lakel~ would. be required to add generation in 

2002. This methodology. in fact, indicates more of a deficit in 2002 than indicated by the 

15 percent reserve margin criterion. 

Invitdon for Propoula 
Lakeland issued an Invitation for Proposals (IFP) to supply capacity for a 20.year 

period beginning on January I,· 2002 as an alternative to constructing new generation. 

The capacity was to come from identifiable resources and must be countable towards 

reserves in the State of Florida. The bidders also had to meet specific requirements to 

verify their status as a legitimate electric supplier. Lakeland received ] 3 responses, some 

of which did not meet the requirements of the IFP. However, each was evaluated in this 

study, to the extent possible. 

POWROPT, Black & Veatch's optimal generation expansion model, indicates 

that the self-build option, the conversion of SOlO from simple cycle to combined cycle, 
would be the least cost option compared to the bids received. The lowest cost bidder, 

Tenaska Energy Partners was 521 million higher in cost on a cumulative present worth 

basis over the planning period. Table ES-I displays a summary of the bidders responses 
for the IFP. 
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lie ....... , CoIIIbIMd·c,cIe 

Bidder Na.e 

Constellation Power 

CRSS 

Duke Energy 

Enpower 

Enron 

Florida Power Corp 

LO&E 

Panda Energy International 

PECO 

Progress Energy Corp. 

Southern Wholesale 
Energy 
Tarpon Power Partners 

Tenaska Energy Partners 

Table ES-l 
Summ&I)' . of Bidders Proposals 

Type of Pnpotal Capaeily· 
Bid 

(MW) 
UnitPurchase (2 SOlO Ixl - 715 MW) 100-300 II) 

UnitPun:hue (25010 Ixl -715 MW) 301-700 (I) 

UnitPurchase (F class Ixl .240·MW) 100 

Unit Pun:hate (l) (7f A 1 xl - 240 MW) 240 

UnitPurChUe PI (501F 2xl - 470 MW) 50-470 

System Purchue(24x1- 10) 200 11 , 

SystemPurchue (16x7 - 10) 200(1) 

System Purchase (24x7 - 20) 200(1) 

System Purchue(16x7 - 10) 200(1) 

Unit Purchase (501F 2xl ·500 MW) 200 

Unit Purchase ''''(SOlO Ixl - 350 MW) 200") 

Unit Purchase I"(SOtF 2xl - 492 MW) 200-450") 

Unit Purchase (Unit not pro\lided)'J' 350·500 

Unit Purchase PI (501 F 2xl - 525 MW) 200-400") 
Unit Pun:hase 15 

Unit Pun:hase (5010 Ixl - 394 MW) 200") 

Unit Purchase (2) (2 SOlO 2x. - 1426 MW) 200,1, 
Unit Purchase(l)(I 5010 2xl ·713 MW) 200 (I) 

Unit Purchase Il, (5010 Ixl ·390 MW) 200'1' 
Unit Purchase (3) (5010 2xl - 780 MW) 200") 

(1) ( "apacity can increase over contract period -to meet Lakeland load growth needs. 
(2) Includes the option for Lakeland ownership. 
(3) Would require Lakeland ownership. 
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Supply-SIde AlternMlv .. 
Lakeland evaluated numerous OOIlveR~()naI, advanced, and feJk:wable eJk:rgy 

tt.'Chnologies as potential capacity addition alternatives. Some renewable t,,-chnologies are 

wind energy conversion, solar, photovoltaics, wood chip, and geothermal. Most of these 

are prohibited by high capital costs. Waste. technologies include refuse to energy 

conversion and used tire to energy conversion .. Some of these teclmologies can be used in 

combination with coal in a fluidized bed ~bustor. Advanced technologies include 

Brayton cycles and advanced coal technol08ies, with reduced emissions. Most of these 

options are still in the development stage or in testing. Other types of advanced 

technologies evaluated include fuel cells, ocean wave energy, nuclear fusion, and ocean 

thermal energy. Energy storage systems such as pumped storage or compressed air 

energy storage were evaluated but eliminated due to the lack of adequate geological 

conditions. Nuclear fission reactors have not been bUilt recently due to environmental 

and safety issues. 

For this study, the options more carefully evaluated and analyzed were the 

conventional alternatives such as pulverized coal,- fluidized bed, combined cycle, and 

simple cycle combustion turbine. All the generating. characteristics of these technologies 

are known and proven. The alternatives modeled in the study are as follows: 

- 250 MW Pulverized Coal Unit 

- 250 MW Fluidized Bed Coal Unit 

- 238 MW Pressurized Fluidized 

Bed Unit 

- I x I GE 7EA Combined Cycle 

- 2x 1 GE 7EA Combined Cycle 

- I x I Westinghouse 50 I F Combined 

Cycle 

Supply-Side Screening 

Ixl Westinghouse 5010 Combined 

Cycle 

OE LM6000 Simple Cycle 

GE 7EA Simple Cycle 

Westinghouse 501 F Simple Cycle 

Based upon the nwnerous generators identified as supply-side alternatives, a 

screening analysis was conducted to IWI'OW the nwnber of alternatives that were modeled 

in detail in the optimization model. The screening process was a two-phase process. 
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Phase ( screening eliminated alternatives _ were still under development or were not 

technically feasible for Lakeland's resoutUS. Phase II screening was conducted based 

upon a busbar analysis. The busbar analysis considers the capital cost and operating 

performance estimates of thealtematives, and displays a curve indicating which units 

may be options as expansion candidates. 

Economic Evaluation 
Lakeland conducted several detailed economic evaluations to determine the least­

cost supply plan to meet the growing needs of Lakeland's customers. A four phase 

economic analysis was conducted to determine the optimum capacity expansion plan. 

The four phases included supply-side evaluations, demand-side evaluations, proposal 

evaluations, and sensitivity analyses. 

For the supply-side alternatives that passed the two-phase screening analysis. 

detailed optimization modelins was conducted using POWROPT. POWROPT is an 

optimization program that analyzes all combinations of expansion plans available and 

determines the expansion plan that will minimize the cumulative present worth revenue 

requirements for the system. POWROPT selected the expansion plan outlined in Table 

ES-2 as the least-cost expansion plan for the City of Lakeland's system. The conversion 

of Mcintosh S to combined cycle was selected as the first addition in January 2002. If the 

conversion of Mclnt~sh S simple cycle is not an option, it results in an increase of $18.8 

million on a cumulative present worth. This option selects a new 7EA 2x I combined 

cycle for installation in January 2002 while retaining Mcintosh 5 in simple cycle 

operation. 

Based upon the least-cost expansion plan identified in the supply-side 

evaluations, 66 potential Demand-Side Management (DSM) Programs were evaluated. 

The evaluations were conducted using the Florida Integrated Resource Evaluator (FIRE) 

model. The evaluations demonstrated that no new DSM programs are viable options to 

delay or minimize the need for power. 

The proposals received &om the IFP were evaluated in the POWROPT model 

with the proposal as a fixed component and allowing the model to detennine the optimal 
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Table ES.2 (I' 
Base Case Expansion Plan 

Year Expansion Plan 
1999 25MW sale to TEA, Larsen 6 retired (27 MW) 

2000 Mcintosh 5 SC (264 MW), 25 MW sale to 
TEA, 50 MW sale to FMPA 

2001 100 MW sale to FMPA until 1211512010, 2S 
MW sale to TEA 

2002 Conven Mcintosh S to CC (120 MW), Larsen 
7 retired (50 MW) 

2003 Mcintosh 1 retired (87MW) 

2004 Mcintosh 4 PCFB (238 MW) 

2005 Mcintosh 2 retired (103 MW) 

2006 

2007 

2008 

2009 

2010 LM6000 SC (43 MW) 

2011 

2012 

2013 

2014 

2015 

2016 

2017 LM6000 SC (43 MW) 

2018 

(I) Capacity is stated in winter ratings. 

IOIt2·1/51tlll 

Annual Cumulative 
Costs Present Wonh . 
(SI,OOO) ($1,000) 

94,088 85,534 

91,141 160,857 

97,963 234.458 

93,905 298,597 

110,129 366,978 

124,516 437.264 

130,019 503,984 

135,595 567,240 

142,106 627,507 

145,849 683,738 

152,890 731,325 

161,333 788,131 

152,663 832,952 

159,034 874,831 

165,849 9]4,533 

172,878 952,157 

180,885 987.944 

188,938 1,021,926 

200,299 1,054,676 

209,297 1,085,787 
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expansion plan &om that point. ~ upon the proposals submitted. the power 

purchases Lakeland could make would cost more on a cumulative present worth basis 

than the self-build expansion plUl identi~ed from POWRQPT. Tenaska Energy Partners 

was the lowest apparent bidder &om the·IFP. ,Based upon the production cost modeling, 

the Tenaska proposal would cost Lakeland $21 million dollars more on a 20-year 

cumulative present worth basis than the Mc:lntosh Unit 5 conversion to combined cycle. 

Sensitivity An.lys.s 
Lakeland conducted several sensitivity analyses to measure the im~t on the 

reference plan and detennine what c:banges. inight be made if assumptions were allowed 

to vary from the base c:ase. The sensitivity analyses included: high load growth. low load 

growth. minimum reserve margin of 20 pCrtent, high fuel prices, low fuel prices, a 

constant differential between coal vers~ natural gas/oil. a higher discount rate 

assumption. a lower discount rate assumption. a.case where varying the capital cost of the 

conversion until it is not a cost-effective alternative. and cases where a Westinghouse 

50lF simple cycle or a Westinghouse son combined cycle alternative is installed in 

2002 instead of the conversion. Under each of the alternatives, the conversion of 

Mcintosh 5 from simple cycle to combined cycle proves to be the least-cost alternative 

for Lakeland's system. 

FMPP Benefit from Mcintosh 5 Conversion . 
The City of Lakeland is a member of ~ Florida Municipal Power Pool (FMPP) 

with QUC, KUA, and FMPA. As pan of FMPP. Lakeland shares in the savings for the 

combined dispatch of the four municipal utilities. While each munitipal utility must plan 

for system capacity additions for their own system, the benefits of Mcintosh Unit 5 will 

be realized by all participants within the Pool. the savirigs projected from Lakeland 

converting Mcintosh Unit S to combined cycle is $89~75 million on a cumulative present 

worth basis over the 20 year planning horizon. 

Consistency with Penlnsul., Florid. Needs 
Florida is one of the fastest growing states in the United States. Lakeland's 

proposed conversion of the SOlO simple cycle unit to combined cycle represents a viable, 
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cost-effective, environmentally friendly capacity addition that will contribute to fulfilling 

the needs of the state. The unit will add new generation utilizing waste heat to the state 

and contribute to meeting the minimum proposed reserve margins within the state. The 

Florida Reliability Coordinating Council (FRCC) 1998 Ten Year Plan for the State of 

'Florida shows a 17 percent reserv~ margin for the state for 2001/02. This reserve margin 

is after all load management and interruptible load has been exercised and no extreme 

weather conditions or unscheduled outaaes occur. With load management and 

interruptible load being served, the state only has a 6 percent reserve margin projected for 

2001/02. If only projects certified under the Power Plant Siting Act and proposed 

repowered units arc considered, the reserve margin would drop to I J percent in 200 1/02. 

Strategic Considerations 
Lakeland's plan to convert McIntosh Unit 5 from simple cycle to combined cycle 

fulfills several strategic goals. The first strategic consideration the conversi<m will fulfill 

is that it will meet the reliability need of Lakeland's system. This is a very critical 

strategic consideration for Lakeland considering Lakeland's obligation to reliably serve 

its customers 

The second strategic consideration that the unit will fulfill is thai is a very 

efficient unit. The unit will be the most efficient unit operating within the state after the 

conversion. Because of the capital cost and low operating costs of the unit, it serves to 

meet Lakeland's load and provide a very low cost expansion plan. With deregulation 

currently being debated in the United States, Lakeland must remain competitive to meet 

its customers demand. Bec:ause of the efficiency and low conversion costs, the unit will 

be a very competitive generating asset. The unit will operate on natural gas with oil as 

backup fuel. This diversifies Lakeland's portfolio of generating units and will provide 

Lakeland with two baseload units operating on different fuel types, coal and natural gas. 

This will minimize fuel risks for Lakeland's customers. 

There arc no planned personnel additions necessary to operate or maintain the 

conversion from simple cycle to combined cycle. This meets Lakeland's strategic goal to 

keep operating expenses as low as possible. 

Another strategic consideration that Lakeland considers in generation planning is 

the impact on the environment. Lakeland has received the DEP permit to operate the 

simple cycle 50lG combustion turbine. This pennit states that Lakeland is initially 
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pennined to operate the combustion turbine until May I, 2002 with an emission limit of 

25 ppm NO.. By May 1, 2002 Lakeland must demonstrate full load operation with 

emissions not exceeding 9 ppm NO. on a 24-hour averaging time. To achieve the low!o!r 

emissions rate, Lakeland intends to conven the linit to combined cycle and install Ultra 

Low NO~ burners. Since the Ultra Low NO. burners are still under development and 

have not been proven commercially to date, Lakeland has inc:luded costs for an SCR in 

capital cost estimates. In the event Westinahouse cannot accomplish its goal to be at or 

below the 9 dry NOx ppm, Lakeland will install an SCR or equivalent technology to meet 

the permitted levels. 

Consequences of Delay 
There are several consequences of delay if Lakeland could not convert the unit 

from simple cycle to combined cycle operation. The first aspect would be the reliability 

aspect. Lakeland would fall below the minimum IS percent reserve margin if they did 

not convert the unit and stayed with the current plan to retire older inefficient units. If 

Lakeland decided to keep older units available until another capacity addition could be 

brought online, the cost impacts would be $9.35 million. Lakeland's emissions would 

increase on a kWh basis if the unit was to remain in simple cycle operation and older 

generation was required to operate more frequently. 

Financial Analysis 
The City of Lakeland has a very strong financial position and ability to pursue this 

project. The consumers of Lakeland power enjoy some of the lowest rates in the state 

and it is Lakeland's objective to keep rates low for the future. Lakeland plans to use cash 

funds to convert the unit from simple cycle to combined cycle, thus avoiding the cost of 

financing the project with debt. 
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Introduction 

1.0 Introduction 

The City of Lakeland (Lakeland) is pleased to submit this Need for Power 

Application for McIntosh Unit 5. Mcintosh Unit 5 is currently under construction as a 

simple cycle Westinghouse ~O'O combustion turbine unit. Lakeland proposes to conven 

the Westinghouse 5010 combustion turbine into a combined cycle unit by adding a 120 

MW steam turbine, electric generator, heat recovcry steam generator (I-IRSG) with new 

exhaust stack, cooling tower and conde~r, and associated balance of plant equipment. 

The addition of the 120 MW steam turbine requires the unit to be certitied under the 

Florida Electrical Power Plant Siting Act requiring this Need for Power Application. The 

simple cycle unit is scheduled foJ:' commercial operation on July 10, 1999. The unit will 

have a nominal rating of approximately 249 megawatts (MW). Construction on the 

conversion to combined cycle. is proposed to start in June of 2000. Thc convened 

combined cycle will have a nominal rating of approximately 369 MW, with a proposed 

commercial operation date of JanUary I, 2002. No ofT site transmission lines or other 

associated facilities are required for the installation of the Westinghouse 50lG simple 

cycle combustion turbine or conversion to combined c.ycle. 

Lakeland is seeking a detennination of need for the Mcintosh Unit S combincd 

cycle unit consisting of both the combustion turbine and steam turbinc. The need flU 

Mcintosh Unit 5 is demonstrated for both the 120 MW steam turbine and lhe enlire 

combined cycle unit consisting of the combustion turbine and the steam turbine. 

1.1 ApplicamOfftcial Name and Mailing Address 
City of Lakeland - Department of Electric Utilities 
501 E. Lemon S1. 
Lakeland, Florida 33801·5079 

1.2 Bu.i ..... Entity 
City of Lakeland - Department of Electric Utilities (lakeland) is a municipal 

corporation, duly organized, and legally existing as part of the government of the City of 

lakeland, engaged in the generation, transmission. and distribution of electric power. 
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City of Lekeland 
NMCI for Power AppIIcIIIIon 
McJntoeh 5 CombinecI Cycle Introduction 

1.3 OffIcl.1 Rttp ..... nt.tiv. R_ponsible for Nead Application 
AI Dodd 
Manager of New Generation Resources 
City of Lakeland - Department of Electric Utilities 
501 E. Lemon St. 
Lakeland, Florida 33801·5079 
Phone (941) 499-6461 
Fax (941) 4994)344 

1.4 Site Location 
Polk County 

1.5 N ...... t Incorporated City 
Lakeland. Florida. 

1.6 Longitude and Latltud. 
Longitude: 81 degrees. S6 minutes, 59 seconds 
Latitude: 28 degrees, 1 minutes, 48 seconds 

1.7 UTMa (C.nter of Site) 
3106.2 Ian North 

409.0 km East 

1.8 Section, Township. Range 
Sec 4-SI28S/24E 

1.1 Location of Any Directly Associated Transmission 
Faciliti_ 
This is not applicable for this projecl. 
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Introduction 

1.10 N.mepl.te Generating C.,.cily 
The nameplate rating of Mcintosh Unit 5 combined cycle is estimated to be 

approximately 369 MW at ISO conditions (59" F. 6()tI1o relative humidity). The exact 

rating will depend upon the steam turbine vendor selected and cycle configuration. The 

unit will consist of the existing SOlO combustion turbine and the addition of an HRSG 

with new exhaust stack. steam turbine, electric generator. cooling tower and condcnsor. 

and associated balance of plant equipment. 

1.11 Commerci •• Operation 
Mcintosh Unit S combined cycle is proposed for commercial operation on 

January 1, 2002 with a constnlCtion schedule of 18 months. The Mcintosh Unit 5 

combustion turbine will have been installed for over 2Yz years when the combined cycle 

conversion becomes commercial. 

1.12 Need for Power Application Structure 
The following paragraphs describe the general structure of the Need for Power 

Application and preview the contents" of each subsection. 

1.12.1 Dactlpllon of file Ptoject 
Section 2.0 of the Need for Power Application provides details of the proposed 

project. The section describes history of the project, the existing facilities, fuel supply to 

the plant. estimated capital costs, estimated operating and maintenance costs (O&M), heat 

rate, availability, and the anticipated schedule for commercial operation. 

1.12.2 Syatwn Dactlptlon 
Section 3.0 describes and d$ils the existing generating and transmission 

facilities for Lakeland. The section includes a historical overview of lakeland's system, 

description of existing power generating facilities, existing transmission details, and maps 

showing service area and transmission lines. 
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1.12.3 .. thodoIogy 

Introduction 

Section 4.0 describes the methodology applied throughout the Need for Power 

Application to analyze the need for the Mcintosh Unit 5 combined cycle. This section 

provides a framework of how the need and benefits of the Mcintosh Unit 5 combined 

cycle were analyzed. 

1.12.4 Ev.'wtlon C",.". 
Section S.O designates the economic parameters and evaluation criteria applied 

throughout the Need for Power Application. This includes escalation ('dtes assumptions. 

the present worth discount rate, and the evaluation period S\:lected lor the \'Conomic 

evaluation. 

1.12.5 Fuel Fotw:u' 
Section 6.0 illustrates the fuel forecast applied within the need for power 

evaluation. This section details the fuel for«ast methodology, assumptions, and results. 

The fuel forecast consists of a base case forecast, low fuel price forecast. high price 

forecast. and a forecast assuming constant price differential between coal versus natural 

gas/oil. 

1.12.1 Load Foree .. ' 
Section 7.0 details the load forecast utilized. This section indicates the load 

forecast methodology, assumption~ and results. The load forecasts consist of a base case 

forecast with a high growth and low growth case sensitivity. 

1.12.7 OemIInd-Side PlOfIrama 
Section B.O describes the demand-side programs that Lakeland has in place today 

as part of their electric system and identifies demand-side alternatives evaluated in the 

Need for Power Application. 

1.12.' Reliability ~ 
Section 9.0 addresses Lakelan(fs reliability criteria and the reliability need for 

Mcintosh 5 combined cycle conversion. This includes analysis using the standard reserve 

margin method and a new probabilistic reserve margin method. 
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1.12.' Invitation fot' PropouIs for Pure"". Power 
Section 10.0 summarizes Lakeland's Invitation for Proposals (IFP) for purchase 

power. This section reviews and summarizes the responses to the IFP. 

1.12.10 Supply-Side AlNmaIivea 
Section 11.0 describes the supply-side alternatives analyzed for a Icast-cost option 

for Lakeland. Supply-side alternatives considered include renewable technologies. waste 

technologies, advanced technologies, energy storage systems. nuclear facilities. 

qualifying facilities, conventional alternatives. purchase power, and a clean coal project. 

1.12.11 Supply-Side ~"""1IfI 
Section 12.0 sumnwizes the screening analysis conducted to reduce the number 

of supply-side alternatives to consider in detailed modeling. The screening analysis 

considers technical feasibility and busbar economic analysis in a two phase process. 

1.12.12 Economic AnaIpIa 
Section 13.0 details the economic analysis for the base case. The economic 

analysis is based upon the cumulative present wonh of the alternatives over the 20-year 

planning horizon. This section summarizes the least-cost plan and the cost of alternative 

plans. This section also presents the economic analyses conducted to determine if there 

exists cost-effective demand-side management alternative(s) to the identified least-cost 

supply-side alternative. Finally, the IFP bids are evaluated against the Icast-cost 

expansion plan identified from the demand-side and supply-side economic evaluations. 

1.12.13 S .... IfIvIty,.,..".... 
Section 14.0 presents the numerous sensitivity analyses conducted to demonstrate 

that Lakeland has selected the least-cost plan for their customers. Economic analysis for 

each of the following sensitivity analyses was conducted and demonstrates that the 

Mcintosh 5 convenion is the least-cost option. The sensitivity analyses conducted were 

high load grOWth, low load growth. 20 percent reserve margin. high fuel prices, low .ucl 
prices, a constant price differential between coal versus natural gas/oil. higher discount 

rate, lower discount rate, and a capital cost increase of the convenion. 
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1.12.14 FIII'P 8MeIIt from lIe'ntoah 5 Combined Cycle Convemon 
Section 15.0 describes the benefit from converting the Unit for the Florida 

Municipal Power Pool (FMPP) and demonstrates that Mcintosh Unit 5 is the least-cost 

option for the pool. This section addresses the load growth needs of FMPP, the reliability 

needs, and the potential cost savings to Lakeland and FMPP customers. 

1.12.15 Cona;atency wIIh I:'en/nau", Flo,.. NMds 
Section 16.0 indicates that Mclntosh Unit 5 is consistent with Peninsular Florida 

needs. This section demonstrates Peninsular Florida' s need for power based upon the 

1998 Ten Year Plan published by the Florida Reliability Coordinating Council (FReC). 

1.12.1' Strategic eon.JdeIatIou 
Section 17.0 presents the strategic factors Lakeland considered in arriving at the 

selected expansion plan. 

1.12.17 eona..,.,... otDelay 
Section 18.0 presents the consequences if the Mcintosh Unit 5 conversion was 

delayed. This includes the reliability 'consideration, capital cost impacts. and economic 

consequences. 

1.12.1' Finane.' Ana/pia 
Section 19.0 outlines the City of Lakeland's strong financial position and the 

ability to carry out this project. 

1.12.1' Analyala of 1HO Clean AI, Act Amendment. 
Section 20.0 summarizes the 1990 Clean Air Act Amendments and their impact 

on the Mcintosh Unit 5. 

1.12.20 AppentJicea 
Appendices are included for further details about the load forecast, fuel forecast. 

and invitation for proposals . 
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2.0 Description of the Project 

This section summarizes the details of the project including: history of the 

development of the project, a description of existing facilities, the fuel supply. estimated 

capital costs, O&M costs, heat rate. availability. and the project schedule. 

2.1 History of the Pro~ Development 
In 1995 Lakeland projected its generating capacity would rail below the required 

I S percent reserve margin by winter of 1997/98. Lakeland began to address a strategy 10 

supply new generation at that time. Discussions were initiated with Foster Wheeler and 

the Depanment of Energy (DOE) to site a demonstration project at Lakeland under the 

Federal Clean Coal Program for a second generation Pressurized Circulating Fluidized 

Bed (PCFB) coal unit with a capacity of 175 MW for commercial operation in early 

2000. In October 1996 Lakeland was awarded 5195 million under the Federal Clean 

Coal Program by Under Secretary. Patricia F. Godley, at the U.S. Department of Energy. 

To offset the capacity shortfall in 1998. 1999, and 2000. Lakeland's strategy at 

the time was to purchase from the marketplace, as it was generally a "buyer's market". In 

late 1996, bids were solicited for 3 to 5 year capacity purchases and many proposals were 

received. Two contracts were finalized frornthe bids I) ENRON contract for 20 MW 

expiring on December 31. 2001 and 2) TECO contract for 10 MW expiring on September 

30,2006. 

The strategy was to purchase additional capacity in 1999 and 2000 on the short· 

term basis until the PCFB unit was in reliable operation. In addition to the PCFB unit, 

additional capacity was needed, probably a combustion turbine, by 2003/04. This 

strategy was submitted in the Ten~Year Site Plan to the Florida I'ublic Sen'icc 

Commission (FPSC) in April of 1997. 

In December 1996. having just received the DOE funding, the plan was to have 

an Engineer/Procure/Construct (EPC) contract in place by February 1997 with Foster 

Wheeler. The eritiat) path was permitting this unit under the Florida Electrical Power 

1)lant Siting Act including the FPSC Determination of Need. The project also had to 

secure National Environmental Policy Act (NEPA) approval through a Federal pennitting 

process before any DOE funding could be spent on actual construction activities. 

Contracts were negotiated with Golder " Associates for environmental pennitting and 
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Black &: Veatch for the FPSC Need AJJPlication support and a NEPA kickoff meeting 

with DOE, U.S. Army Corps of Engineers. and others was held. 

Based on recommendations from consultants, competitive bids on this capacity 

to support the Need Detennination process were sOlicited. An IFP was issued in late 

February 1991 requestina bids for 200 MW over 20 years for capacity and energy. 

Proposals were received from 13 bidders with approximately 45 different options. 

During this time period Lakeland also had an internal task force evaluate about 30 

different self-build options. A recommendation to build the coal fired peFB unit at II 

cost under 100 S/kW, followed by a natural gas fired combined cycle ala cost under 400 

S/kW, was the result oCthe analysis. 

Negotiations with Fqster Wheeler for the PCFB unit stalled, and in June 1991, 

Lakeland had still not received a finn proposal. The negotiations stalled due to Foster 

Wheeler and Westinghouse not auaranteeil18 perfonnance and installed costs for the unit. 

Lakeland did not want to enter into a contract in which they were unprotected from cost 

ovenuns and perfonnance risks. 

The external bids for 200 MW were evaluated and ranked, and talks began with 

the apparent low bidder. TenasIca Energy Partners. Tenaska proposed building a 414 

MW (winter rating with supplemental firing) Westinghouse 5010 Ixt combined cycle 

unit at ~he Mcintosh Plant for commen:ial operation on January I, 2001. In late June 

1991, an unsolicited proposal was received from Westinghouse for Lakeland to be the 

host site for the first 5010 simple cycle combustion turbine for operation in the summer 

of 1999. This unit represents a new advancement in large frame, higher efliciency 

combustion turbines. 

This event opened up some interesting options for Lakeland. Instead of building 

a gas turbine unit after the PCFB, it could be done before the PCPB. Because of the 

5010'5 larger size, Lakeland could retire some older, less reliable generating units that 

have higher emissions while reducina overall generation costs. 

Oeneral Electric (OE), Asea Brown Boveri (ABB), and Siemens were contacted 

for a comparable proposal. ABB and Siemens had no immediate plans to introduce a "0" 

class machine. GE originally had intentions to introduce a "0" class machine, but 

decided to cancel the "G" machines and unveil an "H" machine model by 2004. GE did 

respond to the request by providing a written bid which consisted of three 1E machines. 
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This bid was not a cost-effective alternative to the Westinghouse proposal based on 

capital and operating CQsts. 

In August of 1997 a proposal ~ finally received from Foster Wheeler on the 

PCFB unit. The EPC price was considerably more than the "budget" price and the in­

service date had slipped to late 2002. It was evident that consummating a deal with 

Foster Wheeler was going to take considerable time an~ effort and may not occur in time 

to meet load growth. The decision was made to recommend to the City Commission that 

purchasing the Westinghouse SOIG should· be the first step in providing for Lakeland's 

future generation needs. During August and September 1997, several "public" City 

Commission meetings were held regarding the project. On October 6, 1997. the Lakeland 

City Commission voted approval (7-0) to buy the Westinghouse 50lG simple cycle unit, 

with an EPC price of $49.189 million and a six-year maintenance contract for 525 

million. 

Lakeland's air permit for the SOlO combustion turbine states Lakeland is 

initially permitted to operate the combustion turbine from commercial operation to May 

I, 2002 with an emission limit of 2S ppm NO". This date has subsequently been extended 

to June 30, 2002. By May 30. 2002 Lakeland must demonstrate full load operation with 

emissions not exceeding 9 ppm NO. on a 24-hour averaging time. The June 30. 2002 

date will allow time for Lakeland to file the modifications to the facility Title V 

Operation Permit. To achieve the lower emissions rate for the period after May of 2002, 

Lakeland intends to convert the unit to combined cycle operation and install Ultra Low 

NO. burners. If the Ultra Low NO. burners do not prove to be effective in reducing 

emissions to permitted levels. Lakeland will employ other technologies to reduce NO~ 

levels to the prescribed levels. The.se tec:bnologies can include but are not limited to 

selective catalytic reduction (SCR) systems for the combined cycle unit. 

Computer modeling conducted by Lakeland simulating how the 50 I G simple 

cycle unit wiIJ dispatch in the system and as a resource in the Florida Municipal Power 

Pool (FMPP). with its full load heat rate of9.684 BtulkWh (HHV at ISO), indicates that 

it will dispatch ahead of several existing Lakeland and oue units. It is generally 

expected to dispatch or startup every day and run 8 to 10 hours on natural gas fuel while 

in simple cycle mode. When the unit is converted to combined cycle mode with the 

addition of an HRSO and steam turbine. the unit will be the most efficient power 

generating unit in the state and will operate at baseload. 
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2.2 Description of Exi.tlng Mcintosh P'.nt 
1be McIntosh plant site is located in the City of Lakeland along the northeastern 

shore of Lake Parker and encompasses S30 acres. The Mcintosh site currently includes 

six existing generating units, and support facilities as shown on the Site Arrangement 

Drawing in Figure 2·1. Unit OTt tonsists of a General Electric combustion turbine with 

a nameplate rating of 26.6 MW. Unit I is a natural gas fired General Electric steam 

turbine with a nameplate rating of 103.S MW. Unit 2 is a natural gas fired Westinghouse 

steam turbine with a nameplate rating of 126.0 MW. Unit 3, a pulveri1A.'tI coal (primary 

fuel) fired unit. has a nameplate rating of 363 MW. with Lali.eland retaining 60 percent 

ownership and Orlando Utilities Commission (OUe) retaining 40 percent. Unit 3 also 

fires up to 10 percent refuse-derived fuel (RDF) and 15 percent petroleum coke. Unit 3 

includes a wet flue gas scrubber for SO, removal and uses treated sewage water for 

cooling water. Two small diesel units primarily used for emergency system startup 

purposes, with nameplate ratings of 2.S MW each, round out the existing units. 

The 249 MW Westinghouse SOlO combustion turbine is Lakeland's seventh unit 

at Mcintosh. 1be unit is scheduled for startup by April 1999 and release to Lakeland lor 

commercial operation by July 10, 1999. The proposed Mcintosh Unit 5 conversion 

consists of adding a heat recovery steam generator (HRSG) with a new stack. a steam 

turbine, electric generator, minor modifications to the combustion turbine to convert the 

cycle from simple cycle to tombined cycle, and associated balance of ,plant equipment. 

Electricity generated by Mcintosh units is stepped up in voltage by generator slep·up 

transformers to 230 kV for transmission via the power grid. 

The McIntosh site has a coal delivery facility capable of delivering I unit train 

per day with approximately 75,000 tons currently delivered per month for the needs of 

Mcintosh Unit 3. The footprint of this area is approximately 25 acres and is shown in 

Figure 2-1. 

McIntosh Unit 5 operating in simple cycle mode will produce very little process 

wastewater. The small quantities of wastewater generated will be collected and routed to 

the Mcintosh Plant Process Water Ponds and disposed of through the existing facilities. 

The three small wastewater streams are oil water separator, inlet air evaporative cooler 

system blowdown, and reverse osmosis unit brine. 
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2.2 Description of Exiatlng·Mclntoah PI.nt 
The Mcintosh plant site is located in the City of Lakeland along the northeastern 

shore of Lake Parker and encompasses S30 acres. The Mcintosh site currently includes 

six existing generating units, and support facilities as shown on the Site Arrangement 

Drawing in Figure 2·1. Unit OTI consists of a General Electric combustion turbine with 

a nameplate rating of 26.6 MW. Unit 1 ~s a natural gas fired General Electric steam 

turbine with a nameplate rating of 103.S MW. Unit 2 is a natural gas fired Westingnouse 

steam turbine with a nameplate rating of 126.0 MW. Unit 3, a pulverized coal (primary 

fuel) fired unit, has a nameplate rating of 363 MW, with lakeland retaining 60 percent 

ownership and Orlando Utilities Commission (OUC) retaining 40 percent. Uni. 3 also 

fires up to 10 percent refuse-derived fuel (RDF) and 15 percent petroleum coke. Unit 3 

includes a wet flue gas scrubber for S02 removal and uses treated sewage water for 

cooling water. Two small diesel units primarily used for emergency system startup 

purposes, with nameplate ratings of2;S Mw each. round out the existing units. 

The 249 MW Westinghouse SOlG combustion turbine is lakeland's seventh unit 

at McIntosh. The unit is scheduled for s..-wp by April 1999 and release to Lakeland for 

commercial operation by July 10. 1999. The proposed Mcintosh Unit 5 conversion 

consists of adding a heat recovery steam generator (HRSG) with a new stack, a steam 

turbine, electric generator, minor modifications to the combustion turbine to conven the 

cycle from simple cycle to combined .cycle, and associated balance of plant equipment. 

Electricity .generated by McIntosh units is stepped up in voltage by generator step·up 

transformers to 230 kV for transmission via the power grid. 

The Mcintosh site has a coal delivery facility capable of delivering 1 unit train 

per day with approximately 75,000 tons currently delivered per month for the needs of 

Mcintosh Unit 3. The footprint of this area is approximately 25 acres and is shown in 

Figure 2·1. 

Mcintosh Unit 5 operating in simple cycle mode will produce very little process 

wastewater. The small quantities of wastewater generated will be collected and routed to 

the Mcintosh Plant Process Water Ponds and disposed of through the existing facilities. 

The three small wastewater streams are oil water separator. inlet air evaporative cooler 

system blowdown, and reverse osmosis unit brine. 
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2.3 o..crlptlon of McIntosh Unit 5 Simple Cycle 
2.3.1 GenwIII ONclfpflon 

The basic power generation cycle for the Mcintosh Unit 5 simple cycle 

combustion turbine consists of a Westinghouse 50lG combustion turbine, once through 

steam generator (OTSO) for steam cooling of critical components and injection for 

further cooling and power augmentation, and an 85 foot tall exhaust stack. 

The 5010 ECONOPACTM is a self-contained nominally rated 249 MW, 6O·Hz 

electric power generating system. The design of the 5010 has evolved from over 45 

years of Westinghouse experience in combustion turbine design. The unit is the world's 

largest, most efficient combustion turbine at both full-load and pan-load conditions. The 

combustion turbine has a 17·stage axial-flow compressor. a combustion chamber 

equipped with 16 combustors. and a 4-stage reaction-type turbine. 

For the base-load market, the 5010 revolulionizes heat recovery applications 

with expected combined cycle full load net efficiency of over 58 percent. The unit also 

operates very efficiently in the intermediate and peaking applications. To lower the lite 

cycle costs .of the so 1 0, 15 percent fewer hot parts are utilized compared to the 50 IF. 

The ECONOPAC is designed and engineered to provide a complete generating 

system. All components and subsystems are carefully selected and optimized to fonn a 

compact plant, housed within enclosures, designed to comply with environmental 

requirements. The ECONOPAC features modular construction to facilitate shipment and 

assembly. The system is pre-assembled to the maximum extent penni1ted by shipping 

1 imitations. Where possible, subsystems are grouped and installed in auxiliary packages 

to minimize tield assembly. These packages are completely factory assembled and 

wired, requiring only interconnection at the site. Pipe rack assemblies arc supplied 

eliminating the need for extensive piping fabrication during construction. 

In addition to the combustion turbine previously de~ribed. the basic bill of 

material for each ECONPAC system includes the following equipment and assemblies: 

• Generator • Gas Fuel System 

• Static Excitation 

• Electrical/Control 
Package 

• Mechanical Packaie 

• Inlet System 
• Exhaust System 
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• Distillate Fuel Package 
• Compressor Water Wash 
• Pipe Packages 
• Fire Protection 
• Surge Equipment and I'oleotial 

Transfonner Cubicle 
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The Once Through Steam Generator (OTSG) is a critical component of the 501 G 

simple cycle combustion turbine. The orso is staged at the exhaust of the combustion 

turbine and mounted to the side. A special blanking plate was constructed for Lakeland's 

50] G turbine so that the plate may be ~oved and a triple pressure HRSG can be 

installed at a later date with only. smalJ impact to operation or cost increases. The 

OTSG receives the hot exhaust from the combustion turbine and converts demineralized 

water into steam. The steam, being .0001« than the combustion firing temperature is then 

sent to the turbine to cool the turbine inlet transitions. The cooling of the twbine inlet 

transitions is required due to the high firing temperature of 2650°F and is the purpose of 

the OTSG. After the steam is used for cooling it is piped back to the inlet area of the 

turbine and reused to increase the mass flow into the turbine rather than venting it to the 

atmosphere. This funher use of tile steam results in an additional ISMW of capacity for 

the unit over the nonnal base capacity of the unit. This technique has been used in older 

gas turbines for years to reduce NO. emissions and also yields an increase in MW output. 

The overall cycle results in a very efficient use of resources and minimizes the impact to 

the environment. 

The turnkey contract for Mcintosh Unit 5 Simple Cycle was awarded to 

Westinghouse Electric Corporation. Westinghouse awarded the subcontracts for 

engineering and construction to Parsons and NEPCO. 

2.3.2 c.pJaI Coat 
The direct capital cost for the simple cycle combustion turbine and associated 

equipment is based upon the EPC price Lakeland ·seewed for the project. The EPC price 

negotiated with Westinghouse was $49,189,226. The capital cost reflects significant 

savings associated with the reduced combustion ·turbine price from Westinghouse and 

sharing of common site facilities and equipment including the engineering costs of the 

buildings and associated facilities. Some of these facilities include the site access road. 

water treatment and waste disposal facilities, and site buildings. The EPC price 

Lakeland secured for the unit was reduced by approximately 5 million dollars because 

Lakeland was willing to operate the unit in simple cycle operation for a period of 18 

months. This presented favorable conditions for both Lakeland and Westinghouse. 

Lakeland would be able to add generation to meet peak demands for the winter of 2000 



and purchase a highly effleientunit at a very low ~osl. Westinghouse would be able to 

demonstrate the Wlit's efficiency and availability for its serial number one SOIG turbine. 

Table 2-1 displays the EPC price for the project as well as budgeted indirect 

costs. In addition, indited costs include owner's engineering oosts, permitting. 

training, and substation costs to integrate the unit into the substation facilities I~aled on 

the Mcintosh Plant Site. Outside engineering. construction management, and 

transmissionlSCADAlsubstation costs are included as pan of the EPC contract. Span­

parts are included in the separate O&M contract negotiated with Westinghouse. General 

indirects for the project are composed of payroll, site preparation, storm water 

modification, initial demineralization rental and setup, permitting for simple cycle, 

emergency 4160V feed, communications, service water line, and contingency. Lakeland 

plans to construct the project with cash funds. therefore no interest during construction is 

assumed. In economic evaluations, interest during construction costs were applied to the 

project to compare against other supply-side alternatives. The project costs are in 1998 

dollars. 

Table 2-1 
Cost Estima1e Mcintosh Unit 5 Simple Cycle .1)(Z, 

EPe Contract 49,189,226 

Indirect Costs 

Generallndirects 3,414,822 

Permitting 100,000 

Contingency 300,000 

TOlallndirect Cost 3,814,822 

Total Project Cost 53,004,048:: 212.9$IkW @ ISO 

(I) All costs are for the simple cycle portion of the project. 

(2) All costs are in 1998 dollars. 

2.3.3 O&M Coat 
Lakeland negotiated a contract with Westinghouse to provide maintenance of the 

combustion turbine until after the sixth year-of the operation, at which point the contracl 

is scheduled to tenninate but may be extended at the discretion of Lakeland and 
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Westinghouse. Under this contract. Westinghouse has agreed to maintain the combustion 

turbine and its associated equipment for all scheduled outages over the contracted period. 

If during the term an URKbeduled outage occurs, Lakeland will hire Westinghouse to 

perfonn the required work on areas of the combustion turbine and will pay Westinghouse 

for its labor. parts. repairs. and ll18tcrial charges other than those provided UJ.lder the 

O&M contract. If during the term of the contract an unscheduled outage occurs which is 

caused by the combustion turbine due to failure of a program part. failure of a 

repaired/refurbished/modernized program part, failure of services provided by 

Westinghouse to confonn to the warranty. or failure of a program part before the end of 

its expected life, Westinghouse will pay Lakeland the lesser of 5250,000 or direct costs 

associated with the unscheduled outage. Liquidated damages for a calendar year are 

limited to 5750,000. Westinghouse will provide a resident engineer to monitor and 

manage the combustion turbine majntenanc~ program throughout the term of the contract. 

The work scope of the scheduled outages is in accordance with the operational 

and maintenance manuals supplied and will include all disassembly, inspections, testing, 

and reassembly as outlined in the manuals or modified by Westinghouse's engineering 

department. The typical maintenance activities include annual inspections, major 

combustion turbine inspections, hot gas path inspection. and major combustion turbine 

inspections. This will include the modified outages at 200 & 400 equivalent starts that 

are planned as part of the SOiG prototype test schedule. 

Fixed O&M costs are those costs that are independent of plant electrical 

production. The largest fixed costs are wages and wage related overheads for the 

pennanent plant staff. Lakeland will m1 need to add staff to operate the unit, therefore 

fixed costs will be a very small component of the O&M costs. Variable O&M costs 

include consumables, chemicals. lubricants, water. and maintenance repair parts. 

Variable O&M costs vary as a function of plant generation. The estimates of fixed and 

variable <>liM are based upon the 04M contract with Westinghouse for the combustion 

turbine. The O&M cost estimates are based on a unit operating life of 25 years and a 30 

percent capac;:ity factor while operating in simple cycle operation. The fixed and variable 

O&M estimates are based upon the payment schedule listed in Table 2-2 and the 

following items: 

• Primary fuel - Natural Gas 

• NO. control method - Dry Low NO. combustors 

z·. 
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Year 

1998 
2000 
2001 
2002 
2003 
2004 
2005 

• Combustion turbine generator (CTG) maintenance estimated costs provided 

by Westinghouse. 

• CTG operational spares, combustor spares. and hot gas path spares are 

included in O&M cost. The cost of the parts used in the inspections and 

overhauls are included in the O&M costs. 

• Turbine annual. minor, ~ major inspection costs are estimated based on 

Westinghouse contract. Annual. inspections occur every 8,000 hours of 

operation or 400 starts, minor overhauls occur every 24,000 hours of operation 

or 1,200 starts, and major overhauis occur every 48,000 hours of operation or 

2,400 starts. 

• O&M costs for water, consumables, chemicals. and general maintenance 

materials are included in the S 150.000 additional O&M overhead. 

• No new Lakeland staff additions are "'Iuired. 

Table 2-2 
O&M Costs for Mcintosh Unit S Simple Cycle 

Payment Fee Additional FixedO&M Variable O&M {I} 

OItMExpense S/kW-yr S/MWh 

7,500000 
2,500,000 150,000 1.004 3.438 
2,500,000 150,000 1.004 3.438 
3,182,000 150,000 1.278 4.376 
3.182,000 150,000 1.278 4.376 
3,182,000 150.000 1.278 4.376 
3,182,000 150,000 1.278 4.376 

(I) Based upon a 30 percent capacity factor. 

The payment fee for 1998 represents the startup of the operations and 

maintenance programs with spares delivered to the site in 1999. The variable O&:M is 

based on a repeating maintenance schedule for the CTG and includes replacement and 

refurbishment costs. Lakeland assumes that the costs will remain under the same pattern 

after the O&M agreement is tenninated if the combustion turbine remains in simple cycle 

operation. The fixed and variable O&M estimates were developed from the payment 

2-10 



City of Lakeland 
Need for Pow..- AppIIcMIon 
Mclntoeh I ConIbIMd Cycle 

schedule with 10 percent of the payment fee allocated to the fixed costs and 90 percent 

allocated to the variable costs. 

2.3.4 Fuel Supply 
Natural gas will be the primary fuel for the combustion turbine, with No.2 oil as 

a backup fuel. Natural gas is a very clean burning fuel in comparison to other I'{lssil fuels. 

At baseload operation, the unit will require 2,529 MBtulhr (HHV) during winter 

operation for natural gas. For operation on oil, 18,480 gallons/hr are required. The unit 

has a 1.05 million-gallon oil storage tank, which equates to approximately 56 hours or 2 

1/3 days of operation at full-load. 

2.3.5 Hea'Rate 
The estimates for net plant heat rate (NPHR) and output for Mcintosh 5 as a 

simple cycle combustion turbine are listed in Table 2-3. Plant heat rate and output 

estimates are for new and clean conditions. 

Table 2-3 

McIntosh Unit 5 Simple Cycle 

Net Plant Heat Rate (NPHR). HHV 

NetP .... Te_peratllre .adRea-tive HUDIidity 

Output 30°F 59°F 97°F 
(perceat) 6O%RH 6O-4RH 90-/_ RH 

kW NPHR kW NPHR kW NPHR 

B.IllkWIl BtulkWh BtulkWh 

100 264,380 9,S65 249,090 9,685 217,507 10,065 

75 196,050 IO,3S0 186,540 10,540 163,130 11,043 

50 131,470 J 1,540 123,770 I J ,785 108,753 12,422 

30 79,314 14,677 74,727 14,988 65,252 15.797 

Based on new and clean conditions. 
Based on natural gas operation. 
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2.3.' Emiulona 
Flue gas is the only byproduct of the combustion process whether burning 

natural gas or No.2 oil. Both arc low sulfur, low ash fuels. Initially NO. levels less than 

25 ppm will be achieved on natural gas without water or steam injection and less than 42 

ppm on distillate oil with water injection for dual fuel capability. 

Lakeland has received the DEP permit to operate the simple cycle SO I G 

combustion turbine. The pennit states that Lakeland is initially permitted to operate the 

combustion turbine from commercial operation to May I, 2002 with an emission limit of 

25 ppm NOx' This date has subsequently been extended to June 30, 2002. By May 30, 

2002 Lakeland must demonstrate full load operation with emissions not exceeding 9 ppm 

NOx on a 24-hour averaging time. The June 30,2002 date will allow time for Lakeland 

to file the modifications to the facility Title V Operation Pennit. To achieve the lower 

emissions rate for the period after May of 2002, Lakeland intends to conven the unit to 

combined cycle operation and install Ultra Low NO" burners. Since the Ultra Low NOx 
burners are still considered experimental and have not been proven commercially to date, 

Lakeland has included costs for a conventional SCR in the event the Ultra Low NOx 
burners do not prove to be effective in reducing emissions to penniUed levels. The SCR 

would be installed during the combined cycle conversion. 

For air emissions, Unit 5 is considered a major stationary emission source and is 

subject to Prevention of Significant Deterioration (PSD) permitting requirements. Unit 5 

is considered a minor stationary emission source with respect to SO! and is permiued 

under a federally enforceable annual S02 emission limit of 40 tons per year. 

2.3.7 Availability 
A vai I ability of the G-class Mcintosh 5 combustion turbine is estimated to be 

approximately 95 percent per year. The availability estimate includes a 3 percent forced 

outage rate and all scheduled maintenance outages levelized over the plant life. Lakeland 

has a guaranteed 92 percent availability from Westinghouse. The 92 percent was used in 

evaluations and analysis. 

2.3.' Schedule 
The schedule for Mcintosh Unit 5 simple cycle is based on an 18-month 

construction period with construction begiMing on July I, 1998. Figure 2·2 outlines the 

10112·1/511_ 2-12 
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schedule for the construction of Mf;lntosh 5 combustion turbine. 

2.4 Description of Mcintosh Unit 5 Conversion to Combined 
Cycle 
2.4.1 ....,., DMcription 

The basic power generation f;ycle for Mcintosh Unit 5 Combined Cycle consists 

of a Westinghouse 5010 combustion turbine. 3 stage heat recovery steam generator, 

steam turbine, and electric generator. The description 'of the 501 G combustion turbine 

and associated equipment is described in Subsection 2.3.1. With the conversion to 

combined cycle, the once through steam generator (OTSO) will n21 need to be removed 

because the design of the OTSG axial exhaust included a blanking plate that can be 

removed. Once the blanking plate is removed. the heat recovery steam generator is 

connected to the axial exhaust. The conversion to combined cycle will require a new 

stack for the flue gas exhaust. The new stack would be approximately 300 feet tall versus 

the pennitted 85-foot stack for the combustion turbine. 

2.4.2 CaplMI Coat 
The capital cost estimate is developed on the basis of the current competitive 

generation market. Indirect costs inClude the typical items of engineering, construction 

management, general indirect costs, and contingency. In addition, indirect costs include 

owners engineer costs, pennittinl. and ttaining costs. Lakeland plans to construct the 

project with cash funds. therefore no interest during construction is assumed. In 

economic evaluations, however interest during construction costs were applied to the 

project to compare against other supply-side alternatives. The project costs are stated in 

1998 dollars and assume the escalation rate in Section 5.1.1 to arrive at installed costs. 

The project cost for Mcintosh Unit 5 Combined Cycle conversion is estimated to be 

$80.5 million. The capital cost refl~s only the addition of the equipment to convcn 

Mcintosh 5 simple cycle to combined cycle. A detailed description of the estimated 

capital cost components is listed in Table 24. 
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Table 2-4 
Cost Estimate McIntosh Unit 5 Conversion to Combined Cycle 

Procurement Contracts 

Mechanical 

Electrical 

Control 

Chemical 

Sublolal 

Furnish & Erect Contracts 

Structural 

Mechanical 

Sublolal 

Construction Contracts 

CivillStructural 

Mechanical 

EI ectrical/Control 

Chemical 

Construction Services 

SlIbwlal 

Total for Direct Costs 

Indirect Costs 

General Indirects 

Outside Engineering 

Construction Management 

Contingency 

Total Indirect Cost 

T olal Project Cost 

(I) All costs are for the conversion to combined cycle. 
(2) All costs are in 1998 dollars. 

2 .... 3 O&MCoat 

39.570,000 

5,360,000 

1,380.000 

360,000 

-16.670.000 

1,240.000 

1.2-10,000 

3.835,000 

3,760,000 

1,810,000 

(Included wI Mechanical) 

7,085.000 

16. 490.0(HI 

64,400,_ 

1,400,000 

7,000,000 

4,700.000 

3.000,000 

16,100,000 

80.-,000 

The O&M cost estimates are based on a. unit operating life of 25 years and a 

baseload capacity factor for the combined cycle. The largest fixed costs are wages and 
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wage related overheads for the permanent plant statT. No new Lakeland staff members 

are anticipated to support the operation.and maintenance of the combined cycle facility. 

Variable O&M costs include consumables. chemicals. lubricants, water. and maintenance 

repair parts. Variable OctM costs vary as a6mclion of plant generation. The estimates 

of fixed and variable O&M are based upon the ·combustion turbine O&M contract with 

Westinghouse and estimated costs for maintaining the steam turbine and aSsociated 

equipment. The operations and maintenance contract with Westinghouse is for only the 

combustion turbine portion of the project; therefore Lakeland will be responsible for 

maintaining the steam portion of the unit adler conversion. The estimated cost for 

maintaining the steam side of the combined cycle is one million dollars a year. This 

estimate includes contributions to a maintenance fund for major maintenance expenses. 

After the unit is converted from simple cycle to combined cycle. it will operate near full 

load for all hours of the year. This will require inspections. repairs, and replacements on 

a more frequent basis, thus increasing the necessary maintenance costs. The O&M 

estimates for fixed and variable, assuming a 92 percent capacity factor and 90 percent of 

the total O&M is attributed to variable costs. The estimates for fixed and variable are 

1.133 SIkW-yr and SJ.266IMWh, respectively. The O&M cost estimates were based on 

the following assumptions: 

• Primary fuel - Natural Gas 

• NOw control method - Ultra Dry low NO. combustors. 

• Combustion turbine generator (CTG) maintenance estimated costs provided­

by Westinghouse. 

• Steam Turbine specialized labor cost estimated at S38/man-hour. 

• CTG operational spares, combustor spares, and hot gas path spares arc 

included in O&:M cost. The cost of the parts used in the inspections and 

overhauls are.included in the OctM costs for the combustion turbine. 

• HRSG annual inspection costs are estimated based on Black &. Veatch data. 

• Steam turbine annual, minor, ~ major inspection costs are estimated to 

occur at the same interval as the combustion turbine inspections to minimize 

scheduled outages. Annual inspections for the combustion turbine occur 

every·8,000 hours of operation or 400 starts. minor overhauls occur every 

24.000 hours of operation or 1,200 starts, and major overhauls occur every 

48.000 hours of operation or 2,400 starts. 
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• The costs for demineralized cy~le makeup waler and cooling tower raw waler 

are included. 

• No new stair additions are required. 

The variable O&M analysis is based on a repeating maintenance schedule for the 

CTG and i~ludes replacement and refurbishment costs. The annual average cost is 

estimated over the 25-year cycle life. 

2.4.4 Fuel Supply 
Natural gas will be the primary fuel for McIntosh 5, with No.2 Oil as a backup 

fuel. The City of Lakeland owns and operates an eKisting 16-i~h high-pressure pipeline 

that serves the Mcintosh Plant. The line is directly connected to the Florida· Gas 

Transmission Company's (FGT) St. Petersburg Lateral and operates at a pressure range of 

650 psig to 950 psig and can deliver sufficient fuel to power in eKCCSS of 800 MW of 
generation. After the combined cycle conversion., the Mcintosh site would utilize natural 

gas to fuel a maximum of 597 MW of pneration. 

2.4.5 lINt R.te 
The estimates for average net plant heat rate (NPHR) and output for Mcintosh 5 

are listed in Table 2-S. 

2.4.' Emlalons 
Lakeland has received the DEP permit to operate the simple cycle 50 t G 

combustion turbine. The permit states that Lakeland is initially permitted to operate the 
combustion turbine from commercial operation to May I, 2002 with an emission limit of 
25 ppm NOx. This date has subsequently been mended to June 30, 2002. By May J, 

2002 Lakeland must demonstrate full load operation with emissions not eKueding 9 ppm 

NOx on a 24-hour averaging time. The June 30, 2002 date will allow time for Lakeland to 
file the modifications to the facility Title V Operation Permit. To achieve the lower 

emissions rate for the period after May of 2002, Lakeland intends to conven the unit 10 

combined cycle operation and insaaJl Ultra Low NO" burners. If the Ultra Low NO.\: 
burners do not prove to be effective in reducing emissions to permitted levels, Lakeland 
will employ other technologies to reduce NOx levels to the prescribed levels. These 
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Table 2~S 

Mcintosh Unit S Combined .Cycle 

Net Plant Heat Rate (NPHR), HHV 

Net Te.pent.re." ~tive H •• idity 

Plant 

Output WF 5fOF' 97°F 
(percent) 6O%RB 60%~ 98-;. RH 

kW NPHIl kW NPHR kW NPHR 

BtWkWIl ",uJIlWIl BtulkWh 

100 384,380 6,249 369,580 ~ 6,442 337,507 6,699 

75 288,285 6,415 277,185 6,613 253,130 6.877 

50 192,190 7,091 184,790 7,311 168,754 7,603 

35 134,533 8,321 129,353 8,579 118,127 8,922 

Based on new and clean conditions. 
Based on natural gas operation. 

technologies can include but are not limited to selective tatalytic reduction (SCR) systems 

for the combined cycle unit. The costs for the Installation of an SCR have conservatively 

been included in the conversion costs. 

2.4.7 Av.i",bi/ity 
Availability of the Mcintosh Unit 5 combined cycle is estimated to be 

approximately 92 percent per year based on the eKpected 9S percent availability of the 

combustion turbine and its 92 percent availability guarantee by Westinghouse. The 

availability estimate includes a 3 percent forced outage rate and a,ll scheduled maintenance 

outages as averaged over the life of the unit. 

2.4.8 Schedule 
The schedule for Mcintosh Unit 5 combined cycle conversion is based on a 18 

month construction period. To meet a January 2002. commercial operation date. 

construction would stan in the summer of2ooo upon re<:eiving site cenification. 
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3.0S,stem Description 

3.1 City of Lak.a.nd Historical a.ckground 
3.1.1 Genenttion Spfem 

The City of Lakeland was incorporated on January I, 1885, when 27 citizens 

approved and signed the City Clw1er. The City's first power plant was buih~y Lakeland 

Light and Power Company at the comer of Cedar Street and Massachusetts A ''Cnue in 

1889. On May 26, 1891, Hany Sloan, the plant manager, threw the switch to light 

Lakeland by electricity with five an: lamps for the first time in history. Incandescent 

lights were installed in 1903. The original capacity ofthe first plant was 50 kW. 

Public power in Lakeland was established over 90 years ago in 1904, when fore· 

sighted citizens and municipal officials purchased the small private 50 k W electric power 

plant from owner BtQCe NetT for 57,500. 

The need for an expansion led to construction of a new power plant on the north 

side of Lake Mirror in 1916. The initial capacity of the Lake Mirror Power Plant is 

unknown. but it probably was 500 kW. The plant was expanded three times. The tirst 

expansion of 2,500 kW in 1922; the second of 5,000 kW in 1925; and in 1938. the final 

expansion progralil was completed with the removal of a 500 k W unit to make room for 

the addition of a new 5,000 kW generating unit, bringing the total peak capacity of the 

plant up to 12,500 kW. 

As the community grew, the need for a new power plant emerged and the Charles 

Larsen Memorial Power Plant was constructed on the southeast shore of Lake Parker in 

1949. The initial capacity of the new Larsen Plant Steam Unit No.4. completed in 1950, 

was 20,000 kW. Steam Unit No.5 was the first addition to Larsen Plant and increased its 

total capacity by 25,000 kW in 1956. Steam Unit No.6 was the second addition to 

Larsen Plant and increased its total capacity again by a nominal 25.000 kW in 1959. 

Three gas turbines, each with a nominal rating 11,250 kW, were installed as peaking units 

in 1962. In 1966. a third steam unit capacity addition was made 10 Larsen Plant. Steam 

Unit No.7 was constructed with a nominal 44.000 kW (;apacity at an estimated cost of 

$9.6 million. This brought the total Larsen Plant nameplate capacity up to a nominal 

147,750kW. 

In the meantime. the Lake Mirror Plant, with its old and obsolete equipment, 

became relatively inefficient and hence was no longer in active use. It was kept in cold 

standby until retired in 1971. 
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As the community continued to grow. the demand for power and electricity grew 

at an even more rapid rate. In the late 19605, the need for a new power·plant ~'Cam~ 

evident. A site was purchased on the north side of Lake Parker and c:onstruction 

commenced during 1970. Initially, two diesel units with a peaking c:apacity of a oominal 

rating 2,500 kW each wen: p~ into commercial operation in 1970. 

Steam Unit No. I, with a nomi'" rating of 90,000 k W. was put into commerdal 

operation on February 24, 1971, for a total cost ofS15.22 million. 

In June of 1976, Steam Unit N(). 2 at Plant 3 was placed in commercial operation, 

with a nominal rated capacity of 114,707 kW and at a c:ostofS2S.77 million. This addi­

tion increased the capacity of the Lakeland system to approximately 360,000 kW. At this 

time, Plant 3 was renamed the C. D. Mcintosh, Jr. Power Plant in r,"'Cognition of a past 

Electric and Water Department Director. 

On January 2. 1979, construction was started on Mcintosh Unit No.3; a nominal 

334 MW coal fired steam generating unit, using low sulfur oil as an alternate fuel, supple­

mented by RDF and utilizing sewage effluent for cooling tower makeup water. This unit 

is jointly owned with the Orlando Utilities Commission (OUe) which holds a 40 percent 

undivided interest. Mcintosh Unit No.3 became commercial on September 1. 1982. 

As load continued to grow, Lakeland has continually studied and reviewed 

alternatives for accommodating the ~itional growth. Alternatives included both 

demand- and supply-side resources. 

A wide variety of conservation and demand-side management programs were 

developed and marketed to Lakeland customers to encourage increased energy efficiency 

and conservation in keeping with the florida Energy Efficiency and Conservation Act of 

1980 (FEECA). In spite of the demand and energy savings from Lakeland's conservation 

and demand-side management pl"Qgrams, additional capacity was needed. Studies indi­

cated that conversion of one of the existing steam units with a new combllstion lurbine to 

a combined cycle unit would result in the. least cost to Lakeland's rale payers. Thcse 

results led to the construction of the Larsen.Unit No.8, a natural gas fired combined cycle 

unit with a nameplate generating capability of 114 MW. Larsen Unit No.8 began simple 

cycle operation in July 1992, and combined cycle operation in November of 1992. 

In 1994, Lakeland made the decision to retire the first unit at Larsen Plant. Sleam 

Unit 4. This unit, which was put in scrvice··in 1950 with a c:apacity of 20,000 kW, had 

reached the end of its economic life. In March of 1997, Lakeland placed Larsen Unit No. 
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6 in cold shutdown. Larsen Unit No .. 6' ,S a 25 MW oil fired unit that was reaching the 

end of its economic life. 

In 1998 Lakeland repined 9 MW(represents .Lakeland·s 60 percent share) from 

the Mcintosh 3 unit after perfonning non-routine maintenance activities. to upgrade the 

turbine steam path. This capacity is reflected in the unit's perfonnance and summer 

capacity. 

Also in 1998, Lakeland had two long tenn power purchase contracts bought out 

by the suppliers. The first contract was with Enron for 20 MW through 12/31/2001. The 

second contract for 10 MW ofbase load power was with TECO through 9/30/2006. Both 

companies paid premiwns to Lakeland for termination of these contracts. As a result of 

the two contracts expiring, Lakeland brought Larsen 6 out of cold shutdown to meet 

reliability needs for generation ~ity. 

Additionally in 1998, the c:onstruction of M~lntosh S Simple Cycle combustion 

turbine was initiated. The unit is currently under construction with the first fire of the 

combustion turbine scheduled for the 5ea)nd quarter of 1999 and release to Lakeland for 

commercial operation on July 10, 1999. 

3.1.2 T,.,..mI .... S,..". 
The first phase of the Lakeland 69 tV transmission system was placed in opera­

tion in 1961 with a step-down transformer at the Lake Mirror Plant. The step-down 

transformer feeds the 4 tV bus; nine 4 tV feeders; and a substation in the southwest 

section of town, with two step-down transfonners feeding four 12 kV feeders. 

In 1966, a 69 tV line was completed from the Northwest Substation to the South­

west Substation, comp1etins the loop around town. At the same time. an old tie to 

Bartow was reinsulated for a 69 tV line and placed in operation, feeding a new step­

down substation in Highland City with four 12 tV feeders. In addition, a 69 kV line was 

completed from Larsen Plant around the southeast section of town to the Southwest 

Substation. By 1972, twenty sections of 69 tv lines, feeding a total of nine step-down 

substations, with a total of 41 distribution feeders. had been completed and placed in 

service. By )998, twenty-nine sections of 69 kV lines were in service feeding twenty 

distribution substations. 

As the Lakeland system continued to grow, the need for additional and larger 

transmission facilities grew as well. In 1981 Lakeland's first 230kV facilities went into 

service to accommodate Lakeland's Mcintosh Unit 3 and to tie Lakeland into the State 
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Transmission Grid at the 230kV level. A 230kV line was built from Mcintosh Plant to 

Lakeland's West Substation. A 230/69kV autotransformer was installed at each of those 

substations to tie the 69kV and 230kV transmission systems together. In 1988, a second 

230kV line was constructed from Mcintosh Plant to Lakeland's Eaton Park Substation 

along with a 230/69kV autotransformer at Eaton Park. That line was the next phase of 

the long range goal to electrically circle the Lakeland service territory with 230kV 

transmission to serve as the primary backbone of the system. 

Early transmission interconnec:tions with the outside world included a 69k V ti~ at 

Larsen Plant with Tampa Electric Company (TECO). This tie was established sometime 

in the mid 1960's. A second tie with TEeO was later established at Lakeland's Highland 

City Substation. A t I SkY tie was established in the 1970's with Florida Power 

Corporation (FPC) and Lakeland's West Substation and was subsequently upgraded and 

replaced with the current two 230kV lines to FPC in 1981. At the same time. Lakeland 

interconnected with Orlando Utilities Commission (OUe) at Lakeland's Mcintosh Power 

Plant. In August 1987, the 69kV TECO tie at Larsen Power Plant was taken out of 

service and a new 69kV TEeO tie was put in service connecting Lakeland's Orangedale 

Substation to TEeo's Polk City Substation. In mid-I 994, a new 69kV line was 

energized connecting Larsen Plant to the Ridge Generating Station, an independent power 

producer. Lakeland has a 30 year finn power wheeling contract with Ridge to wheel up 

to 40 MW of their power to FPC. In early 1996. a new substation, East. was inserted in 

the Larsen Plant to Ridge 69kV transmission line. Later in 1996, the third tie line to 

TECO was built from East to TEeO's Gapway Substation. The multiple 230kV 

interconnection configuration of Lakeland is also tied into the bulk transmission grid and 

provides access to the SOOkV transmission network via FPC. This ultimately provides for 

greater reliability. Lakeland's system has sufficient internal generation to supply its 

requirements in a peak period independent of its ties. At the present time, Lakeland has 

approximately 104.7 miles of the 69kV transmission and 16.9 miles of the 230 kV 

transmission lines in service along with three 1 SOMV A 230/69k V autotransformers. 

3.2 Genera. Description: City of Lake'and, Department of 
Electric & Water Utilities 
3.2.1 Ex;'ting G.".,.tI", Units 

Lakeland's existing generating units are located at the two existing plant sites, 

Charles Larsen Memorial (Larsen) and C.D. Mcintosh Jr. (Mcintosh). Both plant sites 
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are located in Polk County. Florida on Lake Parker. The two plants have multiple units 

with different technologies and fuel types. The tollowing paragraphs provide a summary 

of the existing generating units for Lakeland. 

The Larsen site is located on the southeast shore of Lake Parker in Lakeland. The 

site has 6 existing units with a total winter and summer capacity of 219.0 MW and 

187 MW, respec:tively. Unit I was an 11.5 MW gas turbine that was physically removed 

from the plant in 1998 and sold to General Electric for economic reasons. Units 2 and 3 

are identical units to Unit I, with a ilameplate rating of 11.5 MW that bum natural gas as 

the primary fuel with diesel backUp. Unit S was a steam power plant that had a tx.ilcr ttlf 

steam generation and steam turbine to convert the steam to electrical power. The boiler 

began to show signs of degradation beyond repair so a gas turbine with a heat recovery 

steam generator, Unit 8 was added to the facility. This allowed the gas turbine to 

generate electricity and the waste ~ from the turbine was injected to Unit 5 steam 

turbine for a combined cycle C()nfiguraUon. The Unit 8 combustion turbine is an 88 MW 

unit. Unit 6 is a 25 MW steam turbine burning natural gas that was placed in cold 

shutdown but was returned to service ir,. 1998 due to the termination of the ENRON and 

TECO power purchase agreements. Unit 6 is slated for retirement in March 1999. Unit 

7 is currently Wldergoing signifi~t boi.ler tube replacement to bring the total capacity of 

the unit back up to 50 MW. The unit has been derated for several years due to boiler tube 

problems. The Energy Authority (TEA) has contracted with Lakeland to pwchase a 50 

percent portion (25 MW) of the unit from March 1, 1999 through February 28, 2001. 

Table 3·) summarizes each of tile generating units. 

The Mcintosh site is lo<:ated in the Cit)' of Lakeland along the northeastern shore of 

Lake Parker and encompasses 530 acres." The Mcintosh site currently includes six 

existing units, and support facilities as shown on the Site Arrangement Drawing in Figure 

2·) with a total winter and summer capacity of 420 MW and 417 MW, respectively. Unit 

OTi consists of a General Electric combustion twbine with a nameplate rating of 26.6 

MW. Unit I is a natural gas/oil fired General Electric steam turbine with a nameplate 

rating of 103.5 MW. Unit 2 is a natural gasloil fired Westinghouse steam turbine with a 

nameplate rating of 126.0 MW. Unit 3, a pulverized coal (primary fuel) fired unit, has a 

nameplate rating of 363.9 MW, with Lakeland retaining 60 percent ownership and 

Orlando Utilities Commission (OUC) retaining "40 percent. Unit 3 also fires refuse· 

derived fuel (RDF) and petrolewn coke. Unit 3 i~ludes a wet flue gas scrubber for S02 

removal and uses treated sewage water for cooling water. Two small diesel units with 
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Charles Uncn I 16-17121S124E 
Memorial 2 PolkCOwtty 

3 
6 
7 
I 
5 

PI_lTotaI 

C.D. Mclnlosh, Jr. tel 4·'I2.SI24E 
1C2 Polk COUllI)' 
lOT 
I 
2 
Je 

PI .... Total 

S)'JtenI T oIIf 

TYIM f .. 

rn •• ". 

OT NG 
(iT NO 
OT NG 
ST NG 
ST NO 
CT NG 
CW WH 

te f02 
IC F02 
GT NO 
S1 NG 
S1 NO 
S1 BIT 

Tabid· I 
lakeland El«trii: and Water Utilities 

Existing Generating FatUities 

C .. ..nial EIPft~ 
'.-!ito-a 1ldift_1I 

(MOItlllY,.r. (MOIIN'''ur. 

Alltrult 

F02 10162 Sold. 5191 
F02 11162 V_nown 
F02 12162 Unknown 
F06 12159 03/99 
F06 02166 02101 
F02 07192 Unknown 

04156 UIIknmn 

NA OinO Ulbowl 
NA Olno Unbcnm 
F02 05m Unbown 
F06 02171 01104 
F06 06n6 01104 
NO 09112 Unknown 

·Llkelllld's 60 pm:ent portion of joint ownership with 0rI1ftdo Utililics Commission . 
•• Nel nom1II . 

Gntrator 
Mllli ••• 
N.-",te 

('WI 

I J.j()(J 

11,500 
II,~OO 

25,000 
50,000 
101,520 
26,000 

2,SOO 
2,500 
26,640 
10J,OOO 
126,000 
363,170 

... Docs not inl:lude cfl'ca ofincrcasinl net apability by to PotW from rcl1lbin, boiler: which is sdtcdllied 10 be c:omplclcd 12123191 

SouIce: Llkeland Power Produclion Unil Rllin, Oroup 1130191 
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S~tem DMcrtption 

Net C ... WiIy·- .... Tn ............ 

s.._r Wi •• hi • ..,. AIIInI. 
(MW, fMW, 

10.0 1#.0 PI. TK 
10.0 14.0 PI. TK 
10.0 14.0 PI. TK 
25.0 27.0 PI. TK 
40.0·" 40.0·" PI. TK 
13.0 9J.0 PI. TK 

I 

29.0 31.0 
117.0 219.0 

2.S 2,5 TK .. 
2.S H TK .. 
17.0 20.0 PL TK 
.7.0 .7.0 PI. TK 
103.0 103.0 PI. TK 
205.0 205.0 RR TK 
417.0 420.0 

604.0 639.0 

-.~--
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3.2.4 PlanttedUnit ...",."..",. 
Lakeland plans to retire ·older. less efficient units as new capacity additions 

provide more cost effective generating units. This will provide Lakeland with generating 

units that are more efficien~ more, rel~le. and produce less emissions on a kWh basis 

compared to current generating ·units.This fu.Ifilis all of Lakeland's strategic 

considerations for the future. Analys~s for the economics of retiring the units is provid\.-d 

in Section 13.0. The following units will be retired over the upcoming years based upon 

the expansion plan identified and pending FPSC approval of capacity additions: 

Unit 

Name 

LarsenCTI 

Larsen 6 

Larsen 7 

Mcintosh I 

Mcintosh 2 

Current 

Au 
36 

39 

32 

27 
22 

~ummer 

-Cpcity 

10.0 

.is.o 
·SO.O 
87.0 

103.0 

Anticipated 

Winter Retirement 

Cal!l£ity Date 

14.0 Retired 

22.0 03/1999 

50.0 03/2001 

87.0 10/2002 

103.0 07/2004 

Larsen CT. was retired on May 4, 1998 when the combustion turbine was 

removed from the facility. Larsen 6 was removed from cold shutdown to active duty in 

1998 to replace the lost capacity from the: Enron and TECO contracts. Unit 6 is 

scheduled for retirement after the winter.·~ demand for 1999. Unit 7 recently 

underwent a major maintenalK:e activity to repair boiler tubes to return the unif~ capacity 

from 40MW back to SOMW. The contract wi~ TEA for 50 percent of the unit's output 

and capacity will tenninate on February 28. 2001. This is the date at which the unit is 

slated for retirement. Mcintosh Unit 1 is scheduled for retirement in October of 2002 

after successful demonstration of the SOIG C9mbined Cycle (pending cenification under 

the Florida Electrical Power Plant Siting Act). Mcintosh Unit 2 is scheduled for 

retirement July of 2004 after completion of the DOE Clean Coal Project. The Clean Coal 

Project will replace the older capacity with a cleaner, mOI'e efficient mClhod of 

generation. 
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3.2.5 Total S)'8fem ~ 
As described in the precedina subsections, Lakeland's generating system is very 

diversified and economically beneficial to its customers. Lakeland's 1999 total capacity 

for summer and winter is 614 MW and 649 MW, respectively. The total capacity 

includes the capacity from Larsen 6, which is scheduled for retirement in 1999. This 

capacity reflects the 10 MW addition with the regained capacity of Larsen 7 after the 

boiler modifications. 

3.2.' Load.nd EMclrlcal C~""fIc. 
Lakeland's 10ad and electrical characteristics have many similarities to other 

Peninsular Florida utilities. The City's peak electrical demand has historically occurred 

during the winter months. Lakeland's peak demand was 535 MW, occurring in n:eid-June 

1998. This is the first time in several years the peak demand occurred during the summer 

months for Lakeland. This was the result of the mild winter from the El Nino effect 

Lakeland's historical and projected sUIllIIler and winter peak demands and net 

energy for load are presented in Section 7.0 for the base. high, and low cases, 

respectively. .Further details of Lakeland's load and electrical characteristics are 

contained in Appendix 21.1, Electric Load and Energy Forecast Fiscal Year 1997-1998. 

3.2.7 FMPP """""'''Ip 
Lakeland is a member of the Florida Municipal Power Pool (FMPP), along with 

Orlando Utilities Commission (QUe), the Florida Municipal Power Agency (FMPA) All 

Requirements Project, ad Kissimmee Utility Authority (KUA). FMPP operates as an 

hourly energy pool with all FMPP capacity from its four members committed and 

dispatched together. Commitment and dispatch services for FMPP are provided by oue. 
Each member of the FMPP retains the responsibility of adequately planning for its own 

system needs to meet native load and Florida Reliability Coordinating Council (FRCC) 

recommended reserve requirements. 

3.2.8 T,.namlalon Deactlptlon 
Lakeland's electric system is interconnected with Florida Power Corporation 

(FPC) and Orlando Utilities Commission (OUC) via three 230 kV transmission lines, 

which connect to the West Substation and McIntosh Substation, respectively, and with 
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Tampa Eledric Company (TECO) via three 69 k V ties. In mid· I 994. a new 69 k V tie­

line was energized from the Larsen Plant to the Ridge Generating Station. an independent 

power producer. In early 1996, a new substation. East, was inserted in the Larsen Plant to 

Ridge 69 kV line. Later in 1996. the third tie line to TECO was built from East to 

TECO's Gapway Substation. These ties are sufficient to suppon the electric system in a 

peak period. The multiple 230 kV interconnection configuration of Lakeland is also tied 

into the state bulk transmission grid and provides access to the 500 k V transmission 

network via FPC. This ultimately provides for greater reliability; however, Lakeland's 

system has sufficient internal generation to supply its requirements in a peak period 

independent of its ties. Figure 3-1 shows the Lakeland service territory and transmission 

facilities. 

At the present time, there are a total of twenty 69/12 k V substations, feeding 89 

distribution circuits. Included in ",is total are six 12 kV feeders connected directly to the 

generator bus at the l.arsm Plant. Two of the 69/12 kV substations--West and Eaton 

Park--hav~ a 230/69 kV autotransfonner to tie the 69 kV system to Lakeland's internal 

230 kV transmission system via the North Mcintosh 230 kV switchyard. A third 

230/69 kV autotnmsformer is located at the Mcintosh Plant that also ties the 69 kV and 

230 kV system together. 

3.3 Service Area 
Lakeland's electric service area is shown on Figure 3-1 and is entirely located in 

Polk County. Lakeland serves approximately 246 square miles including 199 square 

miles outside of Lakeland's city limits. 
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4~O Methodology 

This section provides a general description of the methodology used to analyze 

McIntosh Unit S and its conversion to combined cycle for Lakeland's power supply. The 

purpose of the power supply planning stOOy and determination of need is to develop 

evaluation criteria and electric system projections to evaluate potential capacity additions 

that will meet the least-cost power generation needs of its consumers while providing 

consideration for reliability, fuel diversity, environmental impacts. strategic goals, and 

regulatory requirements. To this end, Lakeland has provided in-depth analysis and 

evaluation of supply-side and demand-side resources to determine the least-cost plan 

which is in the collective best interest of Lakeland customers. 

4.1 Economic .P.,. ........ 
The first step in the power supply planning process is to establish economic 

parameters. The economic parameters are developed in Section 5.0 and are applied 

throughout the study. The economic parameters developed include the following: 

• Inflation rate 

• O&M escalation rate 

• Capital cost escalation rate 

• Present worth discount rate 

4.2 Fuel Foree •• t 
The fuel forecast represents a significant factor in the analysis and results for the 

least-cost option for power supply planning analysis. While it is impossible to predict the 

exact prices and availability of fuels in the future, Lakeland has attempted to forecast fuel 

prices over the planning period based upon historical and current information about the 

fuels industry. In an effort to bracket the fuel prices in the future, Lakeland has 

forecasted fuel prices for a high and low fuel price forecast. Lakeland has also conducted 

analysis to detennine the availability of each of the fuels in the future. 



4.3 LOild Foreca.t 
Forecasts of electrical loads for the Lakeland system were developed through the 

year 2018 for use in the assessment of needs and economic analysis. lbe load forecasts 

for Lakeland are summarized in Section 6.0 and detailed in Appendix 21.1. The load 

forecasts consist of a base case foreaut. and two sensitivities to bracket the peak demand 

growth with a high and low fol'CalSt. The forecasts are based upon historical information 

and detailed forecasting methodology discussed in Section 6.0. 

4.4 Demand-8ide prog ... m. 
Lakeland has in place several Demand·Side Management (DSM) programs and 

has actively pursued additional conservation and DSM programs. Lakeland evaluated 

numerous potential DSM programs as discussed in Section 8.0 to delay the conversion of 

Mcintosh Unit 5 Combined Cycle. The evaluations were conducted applying the Florida 

Integrated Resource Evaluator (FIRE) model as described in Section 13.0 

4.5 Reliability Criteria 
Lakeland utilizes the Florida - Reliability Coordinating Council (FRee) 

recommended minimum reserve margin of 15 percent as their planning criteria. The 

FRCe, municipal utilities in Peninsular F'orida. and other regional councils dt.'eOl this 

level of reserves adequate for planning pUrposes. The reliability criterion is discussed in 

detail in Seelion 9.0. 

Lakeland also studied the effect on system reliability if the approach presented at 

the 1998 Ten Year Site Plan Workshop was utjlized for system planning reserves. 

Kenneth Dudley of the FPSC Staff presented· the approach at the workshop. The 

approach and results are presented in Section 9.3. 

4.6 Requ .. for Proposal. for Purcha •• Power 
Lakeland issued an Invitation for Proposals (IFP). IFP No. 7083, to purchase 

power on March] 7. 1997. Lakeland utilized this IFP to analyze the least-.cost option for 

power supply. The ]east-c:ost self build option was analyzed against the proposals to 

determine the most cost-effective power supply stra1egy. 
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4.7 Supply-SIde Alternatlv .. · 
Supply-side alternatives were identified that would potentially meet the needs of 

Lakeland's need for power. The numerous ·aI~ives considered Lakeland's currenl 

system size. potential load growth. and CUl'l'eDt sites. available. Each of these supply-side 

alternatives is discussed in detail in Settion 11.0. The alternatives considered included 

the following: 

• Renewable Technologies 

• Waste Technologies 

• Advanced Technologies 

• Energy Storage Systems 

• Nuclear 
• Qualifying Facilities 

• Conventional Alternatives 

• Purchase Power 

• DOE PCF8 Clean Coal Project 

4.8 Supply-Side Sc .... nlng 
Based on the number of supply-side altemativesconsidered in Section 11.0, a 

screening analysis was necessary to reduce the number of alternatives considered in the 

economic evaluations. This was accomplished by screening alternatives based upon 

technical feasibility and busbar analysis in a two phase process. 

4.9 Economic Ana., ... 
The economic evaluations were performed using a detailed chronological optimal 

generation expansion model, POWROPT, which provides the least~osl power supply 

plan on a cumulative present worth basis. Based upon all the potential combinations of 

expansion plans. POWROPT indicates the lowest cost expansion plans. The analysis 

considers the load forecast, fuel price forecast, existing generating units, potential 

candidates for -expansion. and the reliability. criteria. Lakeland used a 15 percent­

minimum reserve margin, based on standard methods of calculating the reserve margin. 

in the identification of feasible expansion plans. 
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4.10 Sensitivity Analy_ 
Several sensitivity BDI'lyses were perfonned to ensure the expansion plan 

identified in the base case economic analysis is a robust plan. The sensitivity analyses 

included: high load gro~ low load growth, 20 percent reserve margin.. 25 percent 

reserve margin, high fuel price, low fuel price, a constant price differential between coal 

and natural gasloil, and each alternative forced in 2002 versus the conversi\)n. 

4.11 FMPP Benefit from Mclntoah Unit 5 Combined Cycle 
Lakeland is responsible for planning for the needs of its franchised customers and 

is not required to plan for the needs of the FMPP. However, Lakeland evaluated the 

impact Mcintosh Unit 5 Combined Cycle would have on the economics and reliability of 

the FMPP. This was perfonned by applying the POWRPRO. production cost model. 

The data for the FMPP analysis was taken from the 1998 Ten-Year Plan Repon compiled 

by the FRCe. 

4.12 Consistency with Peninsular Florid. Needs 
Lakeland looked at the Peninsular Florida Need and made sure the addition of the 

Mcintosh Unit 5 Combine Cycle was consistent with that need. While Lakeland is 

responsible for planning its own system, it is in the best interest of the state if need is 

fulfilled with efficient generation. 

4.13 Stl1ltegic Conslderdons 
In selecting a power supply alternative, Lakeland considered several strategic 

considerations that reflect long·term ability to provide economical and reliable electric 

capacity and energy to consumers. Strategic considerations include low installation cost 

on a SIkW basis. low operating costs. domestically produced fuel, utilization of e;l(isting 

site, environmental benefits, and electric industry deregulation. 

4.14 Consequences of De", 
The consequences of ~Iay in the installation of McIntosh Unit 5 Combine Cycle 

combined cycle conversion considered the impacts on cumulative present worth and 
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reliability needs if the project was delaye4 by one year and the impacts if the project was 

not allowed to be constructed at all. 

4.15 Financial Analy." 
Lakeland considered the internal ability to finance the conversion of Mcintosh 5. 

This analysis considered Lakeland's c~t financial standing including outstanding 

bonds. cunent cash position, and current c~it rating. 

4.16 Analysis of Clean Air Act Am,endmenta 
Analysis was considered on the i~ts of the 1990 Clean Air Act Amendments 

and the ability of Lakeland to comply with ~ requirements with the conversion of 

Mcintosh 5. The analysis considered the impacts of converting to combined cycle. 
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5.1 a..e C_ Econontlc Parameters 
5.1.1 InIIaIJon Md E.-.1on·RiItN 

Economic ,.,......,. 
& Ev.1uation IIethodalogr 

The general inflation rate applied in ·this Need rOt Power Application is 2.5 

percent annually. which is based upon the US Consumer Price Index (CPI). A 2.0 

percent annual escalation rate is applied to capital costs. Operations and maintenance 

(o&M) expenses are assumed to escalate at a 3.0 percent rate. 

5.1.2 Pta ... , WoIffJ DIacount ~ 
The present worth discount rate assumed for the Need for Power Application is 

10.0 percent. 

5.1.3 Uk_. IlunlcipllllJond I,. .... ' "-
Lakeland's current municipal long-term bond interest rate is assumed to be 5.5 

percent. This is based upon the-historical bond rate for Lakeland. 

5.1.4 ,,,,.,..., Dunltfl COMtnH:IIoItln .... ' Ra. 
The interest during construction interest rate for Lakeland is assumed (0 be 5.5 

percent. 

5.1.5 Fixed Cha". R_ 
Based upon a 2.0 percent issuance fee, a 1.0 percent insurance annual cost, the 

bond interest rate of 5.S percent, and the economic life of the unit additions amonized 

over 25 years; the fixed charge rate for Lakeland in the base case is 8.41 percent. 

5.1.' Pta ... , WoIfII DlaCOUII' "-Ie Senalfivlty 
In Section 14.10 and 14.1 J, sensitivity analysis is performed to test the exp,msion 

plan if the present wonh discount rate is raised or lowered. The higher sensitivity 

assumes a discount rate of 15.0 percent. The low sensitivity assumes that the discount 

rate would be equal to the assumed municipal bond interest rate for lakeland of 5.5 

percent. 



5.2 Economic Evaluation Criteria 

Economic PI ... IMters· 
& EvaluMJon IIeIhodDlotJ, 

Economic evaluations are conducted over a 20-year period from 1999 through 

2018. The economic evaluation is based on the ~umulative incremental present worth 

costs for capital costs, non-fuel OctM costs, fuel costs. purchase power demand and 

energy, and transmission costs. Costs that are common to all expansion alternatives. such 

as existing transmission and distribution system costs and administrath'e and general 

costs are not included.· 
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1.0 F .... Fo~t 

This section presents the analysis of fuel prices and current market projections 

based upon the City of Lakeland Fuel. Price Forecast for the 1997·98 fiscal year. The 

forecast is summarized in this section and piesented in detail in Appendix 21.2. Fuel 

price projections are developed for coal, high and low sulfur No. 6 oil, diesel fuel, natural 

gas, petrolewn coke, and refuse-derived fuels. Fuel price forecasts are applied for abase 

case forecast and three sensitivities; high ~l price. forecast, low fuel price forecast, and a 

forecast in which the differential price between coal and natural gas/oil remains constant 

over the planning horizon. Availability of the ~Is is additionally discussed for the City 

of Lakeland in this section. 

6.1 Bas. Cu. Fuel Price Projections 
The following subsections describe the assumptions for the base case fuel price 

forecast utilized in the expansion planning. 1be forecast was developed for the 1997· 

]998 fiscal year and utilized in Lakeland's 1998, Ten·Year Site Plan. The base case 

forecast was developed from the real fuel price forecasts provided in Appendix 21.2 and 

includes the general inflation rate of 2.S percent discussed in Sections 5. J to provide fuel 

prices in nominal dollars. The forecasts in Appendix 21.2 are in 1997 dollars. Table 6-1 

summarizes the fuel price forecast including inflation for nominal delivered fuel. 

1.1.1 CNI Price Fotec.t 
The coal price forecast encompasses several underlyi~g assumptions of the market 

structure and environmental regulations that will affect coal burning plants. The coal 

industry is currently going through two major changes. The first change will be the 

fluidity of the market with the NYMEX futures contracts in place. This will cause the 

market to be driven by not only supply and demand, but by speculation. The second 

major change is environmental regulations that may occur in the years 2000 10 2005. The 

federal government has considered more stringent clean air act amendments and potential 

carbon taxes for power plants burning coal. The carbon tax was not approved under 

President Clinton's first administration but may possibly be pursued under a new 

administration. If more stringent amendments are passed this will require many utilities 
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Table 1-1: .... c.. Fuel Price Foreelli. Summary (Oellve .. d Price SI"BIu~ 

1999 51.85 53.07 $3.25 54.55 54.76 51.15 (52."2) 
2000 $1.92 $3.15 53.38 54.7" 54.99 51.24 ($2.54) 
2001 $1.99 $3.23 $3.52 54.93 $5.22 $1.29 ($2.67) 
2002 52.06 53.32 $3.67 55.14 $5.45 51.35 ($2.79) 
2003 $2.13 $3."2 $3.83 55.37 $5.71 51.40 ($2.93) 
2004 52.21 $3.54 54.01 55.61 $5.96 $1.46 ($3.07) 
2005 52.29 $3.66 54.19 55.87 $6.25 51.52 (53.22) 
2006 52.37 $3.81 54.40 16.16 $6.56 51.59 (53.37) 
2007 52.46· $3.97 54 .. 61 16.46 16.98 51.65 ($3.53) 
2008 $2.56 54.13 14.85 $6.80 57."1 51.73 (53.70) 
2009 $2.65 $4.29 $5.11 57.17 57.83 51.80 (53.88) 
2010 $2.7" $4.48 $5.39 $7.57 $8.~ 51.87 ($4.06) 
2011 $2.84 $4.82 $5.59 57.84 sa. 56 51.94 (54.21) 
2012 $2.95 $4.n 15.79 $8.13 sa.87 $2.01 ($4.37) 
2013 $3.05 "'.92 16.00 18."3 $9.20 $2.09 (14.53) 
2014 $3.17 $5.07 $6.22 sa. 7 .. $9.53 $2.16 ($4.69) 
2015 $3.28 55.24 18."5 $9.06 59.88 $2.2" ($4.86) 
2016 $3.40 $5.40 18.68 $9.39 510.24 $2.33 ($5.04) 
2017 $3.53 $5.58 18.93 59.73 $10.61 $2.41 ($5.22) 
2018 $3.66 $5.76 57.18 510.08 $11.00 $2.50 (55."2) 

XXI !.~ !.~rr. :I.zrr. :I.zn. ~ ... .: :t'K :I.~ 

MI = Awrage Annual Increase 
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to burn coal that has low sulfur properties, many of which are nol doing so at this time. 

This will increase the demand for low sulfur coals, thus driving up the price. Based on 

the above characterization, Lakeland is foretasting a 3.65 percent average annual increase 

including general inflation for coaJ prices over the planning period. 

'.1.2 Hlflh.nd Low Sulfur No •• OII.ndDIMeI Price FoIK .. Is 
While Lakeland is not a hqe consumer of No. 6 oil or diesel fuel. a small 

percentage is consumed during operations for backup fuel and diesel unit operations. The 

forecasted average annual increase for high and low sulfur No.6 oil and diesel fuel are 

4.27,4.28, and 4.51 percent respectively. 

'.1.3 N.tura' a. PtIce~.., 
'.1.3.1 Commodity. TIle base case natural gas commodity price forecast was 

developed .from cunent market conditions.and speculation of the future supply of natural 

gas in the U.S. While it is no longer feasible to forecast natural gas prices in the short 

tenn based on supply and demand, over the long tenn. U.S. gas supplies are predicted to 

be adequate. Therefore gas commodity prices are assumed to escalate at a 4.02 percent 

average annual increase over the forecast horizon. 

'01.3.2 T,.napotfafIon. Florida Gas Transmission Company (FGT) supplies 

natural gas transportatiQn in Florida. Details of FGr s system are presented in Section 

6.3.1. Natural Gas transportation from FGT is currently supplied under two tariffs, FTS­

t and FTS-2. Rates for FTS-2 are based on FGT's Phase III expansion while rates for 

FTS-I are based on the Phase II expansion .. As discussed in Section 6.3.1, the Phase III 

expansion was extensive and rates for FTS-2 transportation are significantly higher than 

FTS-t . The Phase IV expansion will be less extensive and thus, transportation r~tes 

should be lower. While it is anticipated that Phase IV rates may be lower, the cost for the 

Phase IV expansion may be rolled in with the Phase III costs, and the resultant rate may 

not be significantly less than the current Phase III rates. 

For purposes of projecting delivered ~ prices, an average transportation charge 

of $O.6S/MBtu is assumed. The transportation charge is based upon Lakeland's current 

transportation charges including the effects of relinquished firm transportation and 

purchases of transportation on the secondary market, and projections that FGT will keep 

transportation rates at or below the cunent rates for·the near future. Table 6-2 presents 

80812-1/511'" Black a Veatcht.&.P 



the delivered natural gas price forecast based on commodity and transportation rates. The 

delivered price is applied in the Need fot Power Application for all natural gas burning 

generating Wlits. 

1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 

10112-1/511'" 

TabI •. 6-2 
Deli\8f'8dNatIMal Gas Price Forecast 

52.42 $0.65 
$2.50 $0.65 
$2.58 SO. 65 
$2.67 $0.65 
$2.77 $0.65 
$2.89 $0.65 
$3.01 $0.65 
$3.16 $0.65 
$3.32 $0:65 
$3.48 $0.65 
$3.64 $0.65 
$3.83 $0.65 
$3.97 $0.65 
54.12 $0.65 
$4.27 SO. 65 
54.42 SO. 65 
$4.59 SO. 65 
$4.75 SO. 65 
$4.93 SO. 65 
$5.11 SO. 65 

53.07 
53.15 
$3.23 
$3.32 
$3.42 
$3.54 
$3.66 
$3.81 
$3.97 
$4.13 
$4.29 
$4.48 
$4.62 
$4.77 
$4.92 
$5.07 
$5.24 
$5.40 
$5.58 
$5.76 

... 
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Lakeland has entered into a ten·year fixed rate contract with Natural Gas 

Clearinghouse to supply fifty percent of lAkeland's Phase II finn transponation natural 

gas entitlements. Lakeland plans to enter into long term contracts that will provide 

between 50 and 60 percent .of its natural gas requirements and into one year (spot market) 

contracts for the balance of its requirements. The mixture of contracts should give 

Lakeland stability of pricing while allowing enough flexibility for Lakeland to respond 10 

changing market conditions. 

6.1.4 Nuclear Fuel Price FoNaat 
Lakeland utilized KUA's and FMPA's ~nt need for power application for Cane 

Island Unit 3 forecast for nuclear fuel prices. Lakeland historically does not forecast 

nuclear fuel prices since Lakeland does not have an ownership interest in nuclear units. 

After a review of this forecast, the forecast seems reasonable for analysis purposes. The 

forecast assumes a 1999 nuclear fuel price of $O.56/MBtu with an average annual 

increase 2.5 percent. 

6.1.5 Petroleum Coke Fotw:ut 
The petroleum coke price forecast is based upon current contracts and anticipated 

growth of this fuel's usage for Florida. While the domestic market is a price taker instead 

of a price setter. it is envisioned that usage of this fuel will increase in the future. 

Therefore, petroleum coke prices are forecasted to rise at an average annual increase of 

4.19 percent. 

6.1.6 Refu •• Detived Fuel 
The refuse derived fuel price forecast is based upon current contracts with the City 

for fuel delivery and quality. Lakeland does not consume a large portion of this fuel 

annually and is not considered a primary fuel for Mcintosh Unit 3. The price indicated is 

negative because the City pays Lakeland to bum the refuse instead of placing it in a 

landfill. The forecast assumes the price will escalate at 4.34 percent. 

6.1.7 Mcintosh 3 and IIcIntNh .. Fotwcat 
Mcintosh 3 and the proposed PCFB unit, McIntosh 4, bum a combination of fuels 

during operation. McIntosh 3 bums coal, petroleum coke, and refuse derived fuel. 

t4N112·1/511~ 
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Mcintosh 4 is proposed to bum four types of high sulfur coal for a four-year 

demonstration period and then bum petroleum coke thereafter. The high sulfur coal is 

projected to be lower in cost than the coal for McIntosh 3. Table 6-3 displays fuel price 

projections for Mcintosh Unit 3 and Unit 4 for the fuels associated with these generators. 

Table 6-3 
Mcintosh Unit 3& 4 Fuel Price Forecast 

1999 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 

$1;66 
$1.79 
S1.86 
$1.93 
$2.00 
$2.07 
$2.14 
$2.21 
$2.30 
$2.39 
$2.48 
$2.57 
$2.68 
$2.78 
$2.88 
$2:99 
$3.10 
$3.21 
$3.34 

$1.64 
$1.71 
$1.77 
$1.86 
$1.73 
$1.80 
$1.87 
$1.94 
$2.01 
$2.09 
$2.16 
$2.24 
$2.33 
$2.41 
$2.50 

... 



'.1.' RevIew of Indualry Fof'eca* 
Lakeland concilX:ted a thorough review of industry recognized fuel price forecasts 

for comparison with their forecast. The review analyzed the year 2000 price forecast and 

the year 2015 price. The comparisO~ fo~ts were developed on a real basis (1997 

dollars). Lakeland's fuel pri" fo~ Was placed in real terms to compare the fuel price 

projections. Details of the fuel price forecasts in real terms are provided in Appendix 

21.2. 

The intent of the review of industry forecasts was to provide 8· check to ensure 

Lakeland's view of the future prices of fuel is similar to industry recognized forecasts. 

Lakeland selected the following industry forecasts for comparison to their internal 

forecast: 

• 1998 Gas Resean:h IllStitute 

• 1998 Annual Energy Outlook (U.S. Dept. of Energy. Energy Information 

Administration) 

• 1998 American Gas Association Forecast 

Lakeland's price for fuels are compared against the industry fo~ast for the years 

2000 and 2015 below: 

ForeeBlt 2000 Prke 411 1015 Pri" (II 

GM Oil Coal Gal Oil Coal 
1997 Lakeland 2.32 3.14 1.76 2.94 4.13 2.10 
1998 AGA 2.25~. 74 NA 2.35 3.72 1.05 
]998 GRl 2.24 2.71 NA 2.40 2.71 1.15 
1998 AEO 2.54 3.03 1.20 3.04 3.41 1.03 
(I ) Forecast prices are in t 997 dollars (real basis). 

6.2 Fuel Forecast Sensltiviti .. 
Lakeland attempts to carefully forecast fuel prices based upon information 

available at the time of the forecast. With the uncertainty of the future conditions, 

Lakeland recognizes that the actual fuel prices may vary from the forecasted values. In 

attempt to bracket the variance of the projected fuel prices. Lakeland utilizes a· high and 

low fuel price forecast. Lakeland also presents a case where a constant price ditlercnlial 

is maintained over the planning horizon between coal and natural gas/oil. 
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'.2.1 High Fuel Price Fotet:M 
The high fuel price fORlCUt assumes that higher than expected fuel price 

escalation occurs over the plannina horimn. Lakeland has assumed that a high fuel price 

bracket of 2.5 percent above the base case forecast is a reasonable uppe:r limit. The 

forecast is provided in Table 6-4. 

'.2.2 Low Fuel Price ~ 
The low fuel price forecast assumes that lower than expected fuel price escalation 

occurs over the planning horizon. Lakeland has assumed that a low fuel price bracket of 

2.5 percent below the base case forecast is a reasonable lower limit. The forecast is 

provided in Table 6-5. 

'.2.3 eon.tMt IJIttetatIfW' ........ " Coal Veta". Nafura'GaIOIl 
Lakeland also conducts a sensitivity analysis that assumes a constant differential 

between coal and natural gasloilover the planning horizon. This case uses the 1999 fuel 

cost differential between the fuels and maintains that same dollar value differential 

throughout the planning horizon. Table 6-6 displays the fuel price forecast for this 

sensitivity. 

6.3 Fuel Availability 
'.3.1 Coal At/.labllity 
The City projects that Mcintosh Unit No.3 will burn approximately 850,000 to 900,000 

tons of coal per year. Nonnally a 30 to 3S-day coal supply reserve (90,000 to 110,000 

tons) is maintained at the McIntosh Plant. The City has a one-year coal supply agreement 

with Shamrock Coal Company, Inc for 500,000 tons. The coal sources are located in 

eastern Kentucky, which affords the City a single rail line haul via CSX Transportation 

(CSX). The City still has the capacity to ~hase additional spot market coal for its 

additional needs. The City continually reviews its coal purchasing strategy and currently 

plans to purchase coal based on one year contracts. 
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Tabl. I-t; High Fuel Price Fo .. ca_ Summary (Dellw .. d Price $IMBtu. 

1999 51.90 53.13 $3.33 $4.66 $4.88 51.17 
2000 $2.01 $3.27 53.55 $4.98 $5.24 51.30 
2001 $2.1. $3.43 53.79 55.31 $5.62 51.39 
2002 $2.27 $3.60 $4.04 $5.66 $6.01 51.48 
2003 $2.41 $3.78 $4.32 •. 07 ..... 51.58 
2004 $2.56 $4.00 $4.64 $6.49 $6.89 51.69 
2005 $2.72 $4.22 $4.97 $6.96 57.41 51.80 
2008 $2.88 $4.49 $5." 57.48 57.96 51.93 
aoo7 $3.08 $4.78 1$.73 $8.04 S8.67 $2.05 
2Q08 $3.27 $5.09 16.19 $8,68 $9 .... $2.21 
2009 '3.47 $5.4'1.· 16.67 $9 .. 38 510 .. 21 $2.35 
2010 $3.68 15.78 '1.21 "'0.12 . 511.03 $2.51 
2011 $3.91 $6.10 '7;6& "0.75 511.72 $2.66. 
2012 54.15 $6 .... $8.13 S1'.42 S12 ..... $2.83 . 
2013 $4.41 $6.80 $8.64 S12.13 S13.22 13.01 
201. 54.68 S7.18 $9.17 S12.88 514.04 13.19 
2015 $4.97 57.59 $9.7. 513.88 514.91 $3.39 
2016 55.28 $8.02 510.35 514~53 515.84 $3,60 
2017 $5.61 $8.47 510.99 S15.43 516.82 $3.83 
2018 55.89 S8.87 S1'.55 S18.22 517.68 $4.02 

AAI I.'. I.all I.nll IJII 7."'11 I.~ 

AAI = Awrage Annual Increase 

SOIi2-1/S11'" Black & ·V •• tchu , 
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(12.36) 
(12.42) 
($2.48) 
($2.53) 
($2.59) 
($2.64) 
($2.70) 
($2.76) 
($2.83) 
($2.89) 
($2.95) 
($3.02) 
($3.05) 
($3.08) 
($3.12) 
($3.15) 
($3.19) 
($3.22) 
(13.26) 
(13.25) 

'."11 
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Tabl. U: Low Fuel Price Fenca. Summary (Deliv .... d Price SlllBIu) 

" . ~ ... 

1999 51.90 53.01 $3.17 $4.44 $4.&4 51.12 ($2.48) 
2000 51.92 $3.03 $3.22 $4.51 $4.74 51.18 ($2.67) 
2001 $1.94 $3.05 53.27 $4.58 $4.84 51.20 ($2.87) 
2002 51.96 53.06 $3.32 $4.65 $4.94 51.22 ($3.08) 
2003 $1.98 53.09 $3.38 $4.74 $5.04 51.24 ($3.31) 
2004 $2.00 53.13 $3.45 $4.83 $5.13 51.26 (53.55) 
2005 $2.~ 53.18 53.52 $4.93 $5.25 51.28 ($3.81) 
2008 $2.04 S3.24 $3.60 $5.04 $5.37 51.30 ($4.09) 
2007 $2.06 $3.30 $3.68 $5.17 $5.58 51.32 ($4.39) 
2008 $2.09 $3.36 53.79 $5.30 $5.79 51.35 ($4.72) 
2009 $2.11 $3.42 $3.89 $5.45 $5.98 S1.37 (15.06) 
2010 $2.13 $3.49 $4.00 15.62 sa. 14 51.39 (15.43) 
2011 $2.16 $3~~ $4.05 15.68 $6.20 51.41 ($5.n) 
2012 $2.18 $3.55 $4.09 15.74 18.27 51.42 (16.13) 
2013 $2.21 $3.58 $4.13 15.80 18.34 . S1 ..... (18.51) 
2014 $2.23 $3,82 $4;18 15.87 18.41 51.45 ( •. 82) 
2015 $2.25 $3 .• $4.22 15.93 18.48 51.47 ($7.34) 
2018 $2.28 $l.U $4.27 $6.00 $6.55 $1.48 ($7.80) 
2017 $2.30 $3.72 $4.32 S8.06 $6.62 51.50 (sa.29) 
2018 $2.30 $3.71 $4.31 S8.06 $6.82 51.50 (sa.71) 

A.~ ,.~ .. nil ' . .n. ' . .n. ,.al .... 11 ...... 
AAI = AwrIIgIt Annual Inc,.... 

_12·11111111 Black & Vutc'L' 1·10 



Cltyof ...... nd 
NMcI for Power Applation 
lIc .... h 5 CombIned Cycle 

T.bI. W: eoa.e.n~ Di .... nti •• Fu.1 Price FONCII" Summ." (Deliv ... d Price SlllIeu) 

1999 51.85 53.07 $3.244 544.53 544.69 51.13 
2000 51.92 53.13 $3.30 544.60 544.75 51.20 
2001 51.99 $3.20 53.37 544.67 144.82 51.27 
2002 $2.06 $3.28 53.445 54.74 54.90 51.34 
2003 $2.13 $3.35 $3.52 144.81 54.97 51.42 
2004 $2.21 $3.43 $3.60 144.89 S5.05 51.50 
2005 $2.29 $3.51. $3.68 144.97 $5.13 $1.58 
2006 $2.37 $3.59 $3.76 $5.05 $5.21 S1.66 
2007 $2 .• $3.68 $3.84 $5.14 $5.29 S1.74 
2008 $2.56 '$3.78 $3.95 $5.24 $5.40 51.84 
2008 $2:65 $3.87 "'.04 $5.33 $5.49 $1.94 
2010 $2.74 $3.96 $4.1'3 $5.42 $5.58 $2.03 
20.11 $2.84 $4.08 "'.23 $5.52 $5.88 12.13 
2012 $2.95 $4.18 .... 33 $5.63 $5.78 $2.23 
2013 $3;05 "'.27 "'.44 $5.73 $5.19 $2.34 
2014 $3.17 "'.38 $4.55 $5.85 18.00 $2.45 
2015 $3.28 $4.50 $4.67 $5.98 18.12 $2.57 
2016 $3.40 $4.62 "'.79 18.08 18.24 $2;89 
2017 $3.53 144.74 $4.91 18.21 18.36 $2.81 
2018 $3.66 "'.87 $5.04 $6.33 18.49 $2.94 

~ '.Ift 2.m 2 . .,.. 'Jill .. ,~ !'K 

AAI = Awrage Annual k1crease 
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($2.34) 
($2.28) 
($2.21) 
($2.13) 
($2.06) 
(51.98) 
($1.90) 
($1.82) 
($1.73) 
($1.63) 
($1.54) 
(51.45) 
~1.35) 
(11.24) 
(11.14) 
($1.03) 
(SO.91) 
(SO.79) 
($0.67) 
($0.54) 

.'.4nI 
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1.3.2 No. 2011, No.·, 011, Md ",...,FueI A.labllity 
The City currently obtains all of its ~l oil and diesel fuel through purchases via spot 

market, and has no long.term con~ts. This strategy provides the lowest cost for fuel oil 

consistent with usage, current price "'Uization, and on-site storage. Lakeland's Fuels 

Section continually monitors the cost-effectiveness of spot market purchasing. 

'.3.3 Natural Ga Availability 
'.3.3.1 Florida Gaa T"",.""..,., Company. Florida Gas Transmissi~n Company 
(FGT) is an open access interstate pipeline company transporting natural gas for third 

parties through its S,~mile pipeline system extending from South Texas to Miami. 

Florida. FOT is a subsidiary of Citrus Corporation, which in tum. is jointly owned by 

Enron Corporation, the largest intepated natural gas company in America, and Sonat, 

Inc., one oftbe largest independent prod.~ ofJ18tural gas in the United States. 

The FGT pipeline system acceSses a diversity of natural gas supply regions, 

including: 

• Anadarko Basin (Texas, OklahOma. and Kansas). 

• Mona Basin (Oldahoma and Arkansas). 

• Texas and LouisianaOulf Areas,(GulfofMexico). 

• Black Wanior Basin (MissiSsippi and Alabama). 

• Louisiana - Mississippi - Alabama Salt Basin. 

• Mobile Bay. 

FOT's total receipt point capacity is in ex~ss of 3.0 billion cubic feet per day and 

includes connections with 10 interstate and 1~ in~tate pipelines to facilitate transfers of 

natural gas into its pipeline syS1em. FGT reports a current delivery capability to 

Peninsular Florida in excess of 1.4 billion cubic feet ~r day. 

'.3.3.2 Florida Ga T ........... lIMret AIM Pipeline $.,.,.",. The FGT 

multiple pipeline sys1em corridor enters thC: Florida Panhandle in northern Escambia 

County and runs easterly to a point in southwestern Clay County, where the pipeline 

corridor'tums southerly to pass west of the Orlando area. The mainline corridor then 

turns to the southeast to a point in southern Brevard County, where it turns south 

generally paralleling Interstate Hjghway 95 to the Miami area. A major lateral line (the 

'·12 
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St. Petersburg Lateral) extend$ from a junction point in southem Orange County westerly 

to tenninate in the Tampa, St. Petersburg. Sarasota area. A major loop c:orridor (the West 

Leg Pipeline) branc:hes from the mainline corridor in southeastern Suwann~ County to 

run southward through western Peninsular Florida to c:onnect to the St. Petersburg Lateral 

system in nonheastem Hillsboro. County. Each of the above major corridors includes 

stretches of multiple pipelines (loops) to. provide flow redundancy and transpon 

capability. Numerous ~tcral pipelines extend from the major corridors to serve major 

local distribution systems and industrial/utility customers. 

'.3.3.3 Florida Gaa T,.,..""...,. ",... IV &panaion. On August 15. 1997 

FOT initiated an "open season" for a proposed expansion of mainline transmission 

c:apability to serve new and existing markets. This initiative was structured to gauge the 

potential demand for the prospective FGT Phase IV expansion projec:t with an estimated 

in-service date of mid-year 2000. 

FGT filed for Federal Energy Regulatory Commission (FERC) approvals of the 

Phase IV expansion program December 2. 1998. The filing consists of expanding 

services to Southwest Florida with 205 miles of underground pipelines. Additionally 

FGT proposes to add 48.570 horsepower of compre$sion to its system. The proposed 

additions will add 272,000 MBtu per day of incremental finn transponation service to 

Peninsular Florida. The estimated cost of the expansion is S350 million. FGT anticipates 

construc:tion of this project will begin in March of 2000. and is scheduled for completion 

and placed in service by May 200 I. The Phase IV expansion of the FGT system should 

therefore be capable of implementation at a relatively low incremental cost impact to 

existing and prospective customers. Phase V expansion discussions are currently under 

way. 

'.3.3.4 AIfwnaCIve Natural Gas Supply Plpellna for Peninaul.r ·FloritM. 
Over the years, a number of alternatives for pipeline delivery of natural gas to Peninsular 

Florida have been proposed to provide competition to the existing FGT system. The 

most notable of these initiatives was the "SunShine System" pipeline. proposed in 1993 

by SunShine Pipeline Partners, a subsidiary of the Coastal Corporation. 10 provide natural 

gas from an interconnection to existing pipelines from Texas-Louisiana Gulf Coast 

production regions and from onshore gas processing plants located in the Mobile Hay 

production region. The interstate portion of the proposed system comprised 

approximately 143 miles of new pipeline extending from near Pascagoula, Mississippi, to 
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delivery points in Escambia and Okaloosa COJlllties, florida. A separate proposed 

intrastate pipeline extended from the Okaloosa delivery point eastward and then 

southward for a distance of about S02 miles to lenninate at the Florida Power 

Corporation's Hines Energy Complex. site northwest of Fort Meade (Polk County). 

Florida. The project included a 27 mile 1.ltera! line to enable deliveries to customers in 

the Pensacola (Esc:ambia County) area. 

Florida Power Corporation (FPC) was the intended primary customer of the 

project, and acquired equity position and firm transport conditional commitment in the 

pipeline (January and February 1993). The project subsequently received preliminary 

(non-environmental) approvals for the intrastate and interstate pipelines from the Florida 

Public Service Commission and FERC, respectively. 

The competitive threat to the established pipeline system was countered by FOT. 

which reached agreement with FPC for gas transmission via the expanded FOT system. 

FPC subsequently withdrew as an equity partner in the SunShine Project (September 

1994) and terminated the agreements for finn transmission service (February 1995). The 

project was canceled in April 1995. 

The successor to the SunShine pipeline is the "Gulf Stream" pipeline. which is 

also being promoted by the Coastal Corporation and ANR Pipeline. This pipeline would 

also originate in the Mobile Bay region. cross the Gulf of Mexico to a landfall in Manatee 

County (south Tampa Bay) to service existing and prospective electric generation and 

industrial projects in south florida. This project is in the development stage with the 

prognosis for ultimate completion uncertain. In any case. the proposed routing of the 

pipeline across peninsular florida would appear to be too far to the south to provide 

economic service to the McIntosh site. Another proposal by Wiliiams·Transco is also in 

the initial stage of development. 
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7.0 Forecaatof; Electrical'Power 
Demand & Energy Consumption 

7.1 Introduction 
Lakeland periodically develops a detailed long-tenn electric load and energy 

forecast using econometric techniques for use in long-tenn planning. Lakeland also 

develops a short-term forecast using .time-serics decomposition models for use in shon­

term budgeting and planning. Lake)a,nd's ~Ied long-tenn forecast is developed on a 

fiscal year basis and is contained in Appendix 21.1. This section summarizes the 

methodology. assumptions. and results of the long-tenn load forecast on an annual basis. 

7.2 Forec.stMethodology&A .. ~mptlons 
Lakeland develops f()recasts for the fo~lowing areas: 

• Population. 

• Accounts. 

• Sales. 

• Net Energy for Load. 

• Summer Peak Demand. 

• Winter Peak Demand. 
The preceding forecasts are developed on a fiscal and annual basis. lakeland's 

fiscal year ends on September 30. 

7.3 Forec.st R_ults 
7.3.1 Population Fotwc.t 

lakeland utilized the 1997 Annual Bumw of Economic and Business Research 

(BEBR) forecast for projections of Polk County population. The service territory 

population was derived by using the residential accounts inside and outside the City and 

multiplying by the number of persons per household from the 1994 Appliance Saturation 

Survey. Service territory population projections were based on regression using year and 

Polk County population as independent variables. The projected I'olk County and service 

territory annual populations are presented in Table 7-1. The service territory population 

is projected to increase at a 1.49 percent average annual growth rate (AAGR) from 1998 

through 2018. 
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7.3.2 Accou .... ~ 
Lakeland forecasts the number of accounts in the following categories: 

• Residential. 

--General Service. 

--General Service Demand. 

-.(Jeneral Service Large Demand. 
• Other: 

--Electric. 

··Water. 

--Municipal. 

--Private Area and Lightina. 
For residential. commercial, and industrial accounts, projections are developed for 

inside and outside the City. The following sec:tions describe the projections, which are 

presented in Table 7·2. 

7.3.2.1 Reaidellflal ACCOUIIfa. The residential account projection for inside the 

City was based on a regression model using the number of households as the independent 

variable. The residential aecount projection for outside the City was based on regression 

analysis using the Polk County population as the exploratory variable. The projection of 

the total number of residential accounts was the summation of forecasted residential 

accounts inside and outside the City. The projected AAGR for residential accounts is 

1.36 percent for 1998 through 2018. Fixal year historical and projected residential 

accounts are presented in Table 7·2. 

7.3.2.2 ComIrMn:IaI attd ......",., Accounts. The General Service account 

projection for inside the City was based on a regression model using residential accounts 

as the independent variable. The General Service account projection for outside the City 

was based on the difference between total commercial accounts and inside the City 

accounlS. The tolal General Service account projection is based on historical growth rates 

for the General Service accounts projections for inside and outside the City. 

IIIKII a·yellChu,. 
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Table 7-1 

Forec8M 01 EIecIrIcaI Poww 
DemIIncI &.Energy CoMurnpt{on 

Projected Population.~stimates 
1991 BEBR Polk ·lDItorklilSefviee Foreca.ted Service 

Year Coualy Populatio. TerritorY Pop.lalioa T errilol')' 
Populatio. 

1988 389,720 172,162 
1989 398,938 178,282 
1990 407,717 184,897 
1991 416,149 188;609 
1992 422,129 194,456 
1993 431,654 200,416 
1994 438,528 203;891 
1995 444,870 20 •• 586 
1996 452.873 211,047 
1997 460,876 213,569 

Forecast 
1998 468,880 217.949 
1999 476,883 222,329 
2000 484,886 226,708 
200) 491,804 230,494 
2002 498,723 234,280 
2003 505,641 238,066 
2004 512,560 241,852 
2005 519,478 245,638 
2006 526,166 249,298 
2007 532,854 252,958 
2008 539,54. 256.618 
2009 546,229 260.278 
2010 552,917 263,937 
2011 559,605 267,597 
2012 566,293 271.257 
2013 572,980 274,917 
2014 579,668 278.577 
2015 586,356 282.236 
2016 593,044 285,896 
2017 599,132 289,556 
2018 606,419 293,216 
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The General Service Lqe Demand A,ccount projection for inside the City was 

based on a regression model using population as the independent variables. The General 

Service Large Demand accounts O\$ide the City projection is the difference between the 

total number of General Service Large Demand accounts and the number of General 

Service Large demand accounts inside the City. The projection of the total number of 

General Service Large Demand accounts. is the sum of the General Service Large 

Demand account projections for inside and outside the City. 

The commercial and industrial customer forecasts are presented in Table 7-2. The 

number of commercial and industrial customers is projected to increase at an AAQR of 

0.78 and 1.92 percent, respectively from 1998 through 2018. 

7.3.2.3 Other Accou.... The Electric account proje(.;tion was based on a historical 

growth rate. The Electric accounts are only 0.03 percent of the total accounts. Water 

accounts are any non~lectric account including the water plant. water production. pumps, 

and wells. Water accounts are projected to.grow at approximately one new a(,;(,;ount every 

6 years. 

The Municipal account projection was based on a regression model using labor 

and lagged population as the independent variables. The projections indicate 

approximately ten new accounts a year for the planning horizon. 

The Private Area Lighting accounts projection was based on a weighted average 

of two regression models applying year and residential accounts inside the City as the 

independent variables. The projections indicate approximately 50 new private area 

lighting accounts a year inside the City. 

7.3.3 Ene",y'eleaFotet: .. , 
Lakeland develops energy sales forecasts for each of the account categories 

presented in Section 7.2. The sales forecasts take into consideration future assumed price 

reductions. 

60812·1/511 ... 
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Tlble 7·2 
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Foreeasa ofTOhiI Ac~ts and Sales For Lakeland 

R .... " .. idea ... 1 Co •• ereu" . 

A""." Ave"'lell 
Fisc.1 Popillatioa GWII ot kWWClIl1 GWII of kWh/CUll 
Year C ........ Clillo.en 

1988 172.162 842 67.712 12,435 462 8,432 54,791 
1989 178,282 913 70,696 12,914 498 8,853 56,252 
1990 184,897 941 73,410 12,901 525 9,164 57,289 
1991 118,609 967 76,731 12,602 522 9,517 54,849 
1992 194,456 917 77,163 12,676 526 9,664 54,429 
1993 200,416 1,026 79,731 12,167 542 9,768 55,487 
1994 203,191 1,010 11,542 13,245 574 9,967 57,590 
1995 201,516 1,169 12,616 14,150 594 9,999 59,406 
1996 211,047 1,201 14,019 14,212 519 9.729 6O.~41 
1997 213,569 1,173 14,149 13,940 609 9,816 62,042 
Forecast 
1998 217,949 1,22S 16.222 14,201 623 9,931 62.733 
1999 222,329 1,263 17,656 14,409 639 10,027 63,728 
2000 226,701 1,300 19,091 14,592 655 10,122 64,711 
2001 230,494 1,337 90,408 14,719 670 10,218 65,571 
2002 234,210 1,374 91,727 14,979 686 10,314 66,512 
2003 231,066 1,411 93,047 15,164 702 10,411 67,429 
2004 241,152 1,448 94,369 15,344 717 10,508 68,234 
2005 245,63. 1,415 95,693 15,SIS 732 10,607 69,011 
2006 249,298 1,523 96,997 15,702 747 10,704 69,787 
2007 252,951 1,561 98,302 15,180 762 10,802 70,542 
2008 256,618 1,600 99,609 16,063 178 10,902 71,363 
2009 260,271 1,638 100,918 16;231 793 11.002 72,078 
2010 263,937 1,676 102,229 16,395 109 11,103 12,863 
2011 267,597 1,713 103,552 16,542 824 11,204 73,545 
2012 271,257 1,751 104,896 16,693 140 11,307 74,290 
2013 274,917 1,789 106,218 16,843 155 11,409 74,941 
2014 278,577 1,126 107,:541 16,910 871 11,512 75,660 
2015 282,236 1,165 108,163 17,132 886 11,616 76,274 
2016 285,8% 1,902 110,191 17,261 902 11.720 76,962 
2017 289,556 1,940 111,523 17.3% 917 11,825 77,541 

2018 293,216 1.971 112,151 17,:526 933 11,932 78,193 
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'TIb1e7-2 (Continued) 

Forec:at of Electrical Power 
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Forecast of Total ACCOUIllS IIId Sales For Lakeland 
Street & Other Sales Total Sales Utility 
HiJhwIY to Public to Ultimate Use&. 

Industrial lighting Authorities Consumers Losses NEt 
Fiscal Average # 
Year GWh ofCuS!. kWh/Cus' GWh GWh GWh GWh GWh 

1989 331 41 1,073,171, II 59 1,812 148 1,960 
1990 346 44 7,163.636 1 62 1,889 108 1,997 
1991 344 4S 7,644,444 II 6. 1,905 138 2,043 
1992 356 47 7,574,461 13 65 1,947, 143 2,090 
1993 381 51 7,470,5'1 13 68 2,030 155 2.185 
1994 400 51 7,143,137 14 69 2,137 146 2.283 
1995 427 51 1,372.549 IS 74 2,279 146 2,425 
1996 519 S9 9,913,051 IS 78 2,472 102 2,574 
1997 459 61 7,524,590 16 78 2,335 115 2,450 
Forecast 
1998 476 63 7,SSS,S56 16 81 2,422 138 2.560 
1999 494 6S 7,600,000 11 85 2.497 140 2,637 
2000 511 67 7,626,166 II 88 2,572 143 2,715 
2001 S27 68 7,750,000 18 91 2,644 146 2,790 
2002 543 70 7,757,143 19 94 2,116 149 2,865 
2003 5S9 72 7,763,.19 19 97 2,788 152 2,940 
2004 575 73 7,176,712 20 100 2,860 155 3,015 
2005 591 75 7,110,000 21 103 2,932 158 3,090 
2006 601 76 1,916,842 21 106 3,005 161 3.166 
2007 624 71 ',000,000 22 109 3,079 164 3,243 

2008 640 79 1,101,266 22 112 3,152 167 3,319 

2009 657 81 8,111,1 II 23 115 3,227 169 3,396 

2010 673 83 8,101,434 24 118 3,301 112 3,473 

2011 689 14 8,202,381 24 121 3,372 175 3.5-l7 

2012 705 86 1,197,674 25 125 3,445 178 3.623 

2013 722 87 1,298,851 26 128 3,518 181 3,699 

2014 738 89 1,292,135 26 131 3,592 184 3,776 

2015 754 90 1,377.778 27 134 3,666 186 3,852 

2016 771 92 8,310,435 27 137 3,739 189 3,928 

2017 787 94 8,372,340 21 140 3,812 192 4,004 

2018 803 95 1,452,632 29 143 3,885 195 4,0110 
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7.3.3.1 R .. ,.,."., SaIu. Residential sales projections inside the City were based 

on a regression model using residential accounts inside. population, heating and cooling 

degree-days. and real per capita income as the independent variables. Residential sales 

outside the City were based on the difference between total residential sales and 

residential sales inside the City. Residerltial sales ~ projected to have an AAGR of 2.42 

percent from 1998 through 2018 and are presented in Table 7-2. 

7.3.3.2 Commen:ial and ,,,..,,,., SaIe& General Service sales projections 

inside the City were based on a regression model using General Service accounts inside 

the City. population. and labor as the independent variables. General Service sales 

outside the City were based on a re~ion model using General Service accounts 

outside the City and population as the independent variables. Total General Service sales 

arc the sum of General Service sales inside and outside the City. 

General Service Demand sales projections inside the City were based on a 

regression model using General Service Demand accounts inside and labor as the 

independent variables. The General Service Demand sales outside the City were based 

on a regression model using population and real per capita income as the independent 

variables. The total General Service Demand sales are the summation of the inside and 

outside General Service Demand sales. 

General Service Large Demand sales projections inside the City were based on a 

regression model using heads of households and real per capita income as the 

independent variables. General Service Large Demand sales outside the City arc the 

difference between the Total General Service Large Demand sales and total General 

Service Large Demand sales inside the City. Total General Service Large Demand Sales 

projections were based on a regression model using real per capita income and population 

as the independent variable. 

Commercial and industrial sales have projected AAGR of 2.04 and 2.65 percent. 

respectively for 1998 through 2018, and are presented in Table 7-2. 

7.3.3.3 Municipal S.,... Municipal sales projections were based on a regression 

model using year and real per capita income as the independent variables. I'rivate Area 

Lighting sales were based on a regression model using private area light accounts and 

residential accounts inside as the independent variables. Water sales were projected 

1OI12·11S11t11 IItKk&VutchLLP 7·7 
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based on the historical .trend. UMletered sales are those derived from municipal lighting. 

Projections were based on a historicaluend USing Polk County population. Electric sales 

projections were based on a historical trend of sales and accounts. 

Street and highway lighting and other sales have projected AAGRs of 3.02 and 

2.88percent respectively for 1998 through 2018 and are presented in Table 7·2. 

7.3.4 To",' .... 
The total sales forecast for the City of Lakeland is a summation of the individual 

forecasts provided above. Summation of total sales indicates an AAOR of 2.39 percent 

from 1998 through 2018. This is a lower growth rate than experienced in the past. A 

3.22 percent AAOR was experienced over the last 10 years of historical sales. Historical 

and projected total sales are presented in Table 7·2. 

7.3.5 NetEnet'fIY forLOIId FoIwcaaf 
Lakeland proj~tsnet energy for load based on a regression model using year and 

historical net energy for load as the i.~t variables. The model has an adjusted R· 

squared of 98.0 percent. Lakeland proj~ts the total percentage of system energy losses 

to remain relatively constant in .the shorHerm and begin to decrease slightly in the long­

tenn. Lakeland's projection of net energy for load includes the effect of energy 

conservation programs. 

The forecasted net energy for load, including conservation, for the base case is 

summarized in Table 7-2. The projected AAOR for the base case is 2.36 percent for J 998 

through 2018. The projected AAGR represents a reduction from the historical AAGR of 

2.82 percent for the last 10 years. 

7.3.' Puk Demand Fotwcat 
Lakeland forecasts electric system winter and summer season peak demands for 

each year using regression models. ~ winter season is defined as November through 

March and the summer season is defined as April through October. The regression model 

for the winter peak demand used minimum temperature, day of the week, and prior day's 

average temperature as the independent variables. The regression model for the summer 

peak demand used maximum temperature and population as the independent variables. 
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The minimum and maximum temperatures ~ for projecting peak demand were 30° .' 
and 970 F. respectively. 

Projections of the coincident demand for customers served on the Interruptible 

Rate were developed and applied to reduce the projection of total peak demand. 

Projections of the effect of Lakeland's load management program were likewise 

developed and applied to reduce the projection of total peak demand. 

Projections of the resultant summer and winter peak demand for the ~ case on 

a calendar year basis are included in Table ''''3. The projected AAGR for the summer and 

winter peak demand for the base case for the period of 1998 through 2018 is I.S5 percent 

and 2.40 percent, respectively. 

7.3.7 S.".~ 
Lakeland has conducted two sensi.tivity cases to the base case load forecast, 

reflecting a high load growth case and a low load growth case. These two sensitivity 

cases provide a bracket in which Lakeland can evaluate potential power supply planning 

alternatives and test the robustness oftheM,seC8Se against higher or lower load growth. 

7.3.7. f High Load GIVWfIt. The high load growth scenario assumes that load 

growth for the region will be higher than expected. The high load growth sensitivity 

assumes a growth rate that is 1.5 pen::entgreater than the base case load forecast. The 

base case load forecast has an AAOR of 1.85 and 2.04 percent, for summer and winter 

peak demand respectively. Therefore the high load growth case has an AAGR of 

] .50+2.04 = 3.54. The 1.5 percent was detennined to be an upper limit based on a review 

of historical forecasts and actual growth rates. Table 7-4 displays the summer and winter 

peak demand forecast. and net energy for load for the planning horizon for the high load 

growth sensitivity. 
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Table 7-3 
Summer, Winter, & Net Energy for Load - Base Case 

Yar S ....... Wiater 
MW('· MW" 

Belore'·' AIIe;'.II, Belore(" Afte ... .JJ 

1999 515 510 593 588 
2000 529 524 612 607 
2001 540 535 631 626 
2002 553 548 650 645 
2003 565 S60 668 663 
2004 576 571 687 682 
2005 589 584 706 701 
2006 600 S94 725 720 
2007 613 607 744 739 
2008 624 618 762 756 
2009 636 630 781 775 
2010 648 642 800 794 
2011 660 654 819 813 
2012 672 666 838 832 
2013 684 678 857 851 
2014 696 689 876 869 
2015 708 701 895 888 
2016 719 712 913 906 
2017 731 724 932 925 
2018 743 736 952 945 
(1) Peak demand after oonservatiOn. 
(2) Peak demand before interruptible 
(3) Peak demand after interruptible 

Net Enel'lY 
for Load 

GWh 

2,655 
2,732 
2,807 
2,882 
2,957 
3,032 
3.108 
3,184 
3,260 
3,337 
3,413 
3,490 
3.564 
3,641 
3,717 
3,793 
3,869 
3,946 
4,022 
4,098 
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Table 7 .... 

F ..... of Electriall Power 
DemIInd & EMfIW eo,.eumpClan 

Swnmer, Winter, & Net Energy for Load -High Load Growth 

Year 5 .... er. Wiater Net E.el'l)' 
MW(i)(J. MW1MJI for Load 

GWh 
1999 517 596 2,677 
2000 S39 625 2,796 

2001 SS9 653 2.915 

2002 581 683 3,037 

2003 601 712 3,162 

2004 623 743 3.290 
2005 646 775 3,421 

2006 668 807 3.557 

2007 692 841 3,696 

2008 715 874 3,839 

2009 740 909 3,985 

2010 764 944 4,136 

2011 790 981 4.285 
2012 816 1,019 4.442 

2013 844 1,057 4,602 

2014 870 1,096 4,766 

2015 899 1,137 4,934 

2016 927 1,111 5,106 

2011 956 1,219 5,281 

2018 986 1.262 5,461 

(1) Peak demand after conservation. 
(2) Peak demand after intenuptible exercised. 

7.3.7.2 Low Load Growth. The low load growth scenario assumes that load gro\\1h 

for the region will be lower than expected. The low load gro\\1h sensitivity assumes a 

growth rate that is 1.5 percent less than the base case load forecast. The base case load 

forecast has an AAGR of 1.85 and 2.04 percent, for summer and winter peak demand, 

thcrci"orc the low load growth case has an MORof 2.04 - 1.50 = 0.54. The 1.5 percent 

was detennined to be a lower limit based on a review of historical forecasts and actual 

1OI12-t/5l1'" 
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growth rates. Table 7-5 displays the summer and winter peak demand forecasts; and net 

energy for load for the planning horizon for the I~w load growth sensitivity. 

Table 7-5 
Summer, Winter," Net Energy for Load - Low Load Growth 

Vear s. •• er Willter Net Eaer'l)' 
MWC1J(2t MWIMI) for Lo.d 

GWh 
1999 502 579 2,598 
2000 508 589 . 2.635 
2001 512 598 2,668 
2002 516 607 2,700 
2003 519 615 2.731 
2004 522 623 2.759 
2005 526 631 2,786 
2006 5.28 639 2,814 
2007 531 646 2,839 
2008 533 652 2,863 
2009 535 659 2,887 
2010 537 665 2,909 
2011 539 67. 2,927 
2012 541 676 2,946 
2013 542 681 2,963 
2014 543 686 2,981 
2015 54S 691 2,996 
2016 S46 695 3,011 
2017 S46 699 3,024 
2018 547 702 3,036 
(J) Peak demand after conservation. 
(2) Peak demand after interruptible exercised. 
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The City of Lakeland, Department of Electric &. Water Utilities. is committed to 

reducing system demand and promoting more efficient use of electric energy to the extent 

to which it is cost-effective for aU its consumers. Lakeland has in place several cost­

effective Demand-Side Management (DSM) programs and continues to maintain and 

pursue cost-effective conservation and DSM programs. Presented in this section are the 

existing programs and the description of additional programs. Further details can be 

found in Lakelandts Demand Side Management Plan Docket No. 930556-EG, which is on 

file with the Florida Public Service Commission. 

8.1 Existing Con .. rvatlonprograma 
Lakeland has several existing conservation and demand-side management 

programs that are currently available and address four major areas of demand-side 

management: 

• Reduction in weather-sensitive peak loads. 

• Reduction of energy needs on a per-customer basis. 

• Movement of energy to off-peak hours when it can be generated more 

efficiently. 

• Reduce use of expensive petroleum fuels. 

The programs can be divided into two groups: those programs with demonstrable 

demand and energy savings and programs that cannot measure the impact of demand and 

energy savings. 

'.1.1 Ex.ti"" ProgrMta tIIi", DemotI8tn1ble DelNnd and EMtfly Saving_ 
Lakeland has several programs that demonstrate demand and energy savings for 

the system. The following are programs that are in place currently: 

• Residential Programs 

SMART Load Management Program. 

Loan Program. 
• Commercial Programs. 

Commercial Lighting Program. 

80112-1/111" 1-1 



Thermal Energy Storage Propam. 

High-Pressure Sodiwn Outdoor Lighting Program. 

'.1.1.1 RMIdenIIaI PragIwna. 
'.1.1.1.1 SIIART Load .. ,..,...,., fJroiINm. In· 1981 • Lakeland began the load 

management program. TIle program focused on the direct load control of electric water 

heaters to reduce peak demand. 1be program was changed in 1990 to cyclically control 

heating, air conditioning. and ventilation sy5tem~ combined with continuous control of 

water heating. This change came about as newer more cost effective controlt\.'Chnologies 

became available. This made control of HVAC systems cost-effective along with 

continued control of hot water heaters. 

Lakeland required all new residential construction projects to have mandatory 

controls when the program was expanded. Lakeland has since relaxed the mandatory 

portion of the program for new customers due to diminished cost-effectiveness of the 

program. The program remains as a voluntarY program, wbich is still enjoying good 

response from its customers and continued demand savings. The SMART program is 

projected to reduce winter demand by I kW per account from each water heater control 

and 1.2 kW per account from control of HVAC systems. 

'.1.1.1.2 LNn Ptogtam. The City of Lakeland is the administrator for the Loan 

Program, which provides assistance to customers to improve their home's thermal 

efficiency by upgrading strip heat and split type ~iing systems to more efficient and 

economical heat pumps. This program also covers additional insulation and caulking 

when the customer upgrades their heating system. This is accomplished through a 

secured. utility subsidized, 8 percent low interest loan for 5 years provided through a 

specific local bank. This program is projected to save 795 kWh per account annually. 

'.1.1.2 ComtnelJ:laI ,."..",.. 
'.1.1.2.1 ComrrteteM' LIfIIdInt Ptogtam. The commercial lighting program began 

in 1996 to enhance/maintain customer lighting levels while reducing the facility's 

associated energy needs. Conunercialllndustrial· Account Managers, in conjunction with 

energy consultants, perfonn a thorough lighting audit and provide customers with up·to· 

date lighting efficiency standards from the Florida Building' Code and FederaJ Energy 

Policy Act of 1992. Customers are shown that through the installation of energy efficient 

fixtures these goals can be ralized. AC(X)unt Managers also show how quickly a lighting 

investment can be paid back based on 8SSOCUded energy savings. The commercial 

lighting program is projected to save 0.1 MWand 107 MWh annually by 2007. 
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The Thennal Energy Storage (TES) 

program has provided Lakeland!s commercial and industrial customers an effective 

method of transferring cooling and heatina ~uiremenls to off-peak time periods. This is 

accomplished through TES systems thIt are on par in efficiency with standard systems. 

Lakeland is implementing two rate tarifTsthat are designed for load shin technologies 

such as TES. This provides further economic iJH:entive for customers to switch to TES 

technologies. 

'.1.1.2.3 High-Preuure SodIum OufdooI'LlghfJ,., ProfIram. This program is 

structured to reduce lighting demands with the replacement of mercury vapor streetlights 

with more energy efficient high-presswc sodium (HPS) lights. The HPS lights reduce 

energy consumption while maintaining the same I~vel of lighting. 

Currently. all streetlights within the city limits are now high pressure sodium 

bulbs. Private-area lights will continue to be replaced as time allows while all new 

lighting will use the HPS lights. 

'.1.2 EJclating Prugrama wIfh No lJemonatrable Demand and Energy 
Savlnp 

The programs outlined in this section provide no dem.onstrable demand and energy 

savings that can be ~unted for but are very important for several reasons. The value 

added by each of these programs is an important pan to reducing energy consumption: 

Residential Programs. 

• Energy Audit Program. 

• Public Awareness Program. 

• Mobile Display Unit. 

• Speakers Bureau. 

• Informational Bill Inserts. 
Commercial Programs. 

• Commercial Audit Program. 

'.1.2.1 Ruldentla' Ptogratna. 
'.1.2.1.1 RuIdentMI EIHIIfW AucIts. The Energy Audit Program provides. 

Lakeland with a valuable customer interface and a good avenue for increased customer 

awareness. The program promotes high-energy effieien<:y in the home and gives the 

customer an opportunity to leam about other utility conservation programs. 
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the greatest conservation resource. Public awareness programs provide customers with 

infonnation to help them reduce their clec;tric bills by being more conscientious in their 

energy use. 

'.1.2.1.3 Mob'" ~y Unit. The mobile display unit is presented at a number of 

area activities each year, including the Engineering Expo held at the University of South 

Florida and the Polk County Home Show. ~ display centers on themes of energy and 

water conservation, including electric safety. 

'.1.2.1." S"..".,. au,..". Lakeland provides speakers to local group meetings to 

help infonn the public of new encrgy-efficiency technologies and ways to conserve 

energy in the commercial and resiclentialsecton. 

'.1.2.1.5 InfonrIatIotMI Bill ,,........ Monthly billing statements provide an 

excellent avenue for communicating timely energy conservation infonnation to its 

customers. In this way. the message of better utilizing their electric resources is 

presented on a regular basis in the most cost-effective manner. 

'.1.2.2 Commen:1aI Ptogtama 
'.1.2.2.1 Comman:lal EaetrW AudIta. The Commercial Audit Program includes 

discussions of high-efficiency lighting and thermal energy storage analysis for customers 

to consider in their efforts to red~ costs ~iatcd with their electric usage. 

'.1.3 Demand Side .............. ' Tecltllology "-_n:h. lakeland has made a 
commitment to study and review promising technologics in the area of conservation and 
demand-side management when reso~ allow. 
'.1.3.1 Ditwe' &".naIon Gt'OUfHI.S~ Heat Pump Study. In cooperation 

with ECR Technologies of Lakeland. Lakeland was given the Governor's Energy Award 

for work in the evaluation and analysis of direct cxpansion ground-source heat pump 

(GSHP) technology. A study of the demand and energy savings associated with this 

technology has been completed in an effort to establish its cost-effectiveness for new con­

struction, as well as retrofitting the technology to cxisting homes. This technology will 

reduce weather sensitive loads and promote greater energy efficiency for lakeland's' 

system. 

'.1.3.2 WIto,.Hou .. Demand eon".,.,. Sfucfy. This technology is not cost· 

effective and cannot compete with other alternatives available at this time. A large 

I .. 
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amounl of information is maintained by lakeland for this technology and wilt be 

monitored for changes in the effectiveness. 

'.1.3.3 Tlme-ol-Day ""'--. There has Ix.-cn limited interest by Lakcl.md's cus­

lonters in this demand side naanagement program. Lakeland is currently offering Ihis 

progrmll and will continue. It is the' hope of Lakel;md that Timc-of-day rates will draw 

more auention combined with the TES systems discussed earlier. 

8.2 Additional Con""""on ~nd Demand·side Management 
Programs ,Under Consideration 

The City of Lakeland is considering several ahematives lor futufC conscrvation 

and demand-side management programs. The application of solar tcchnology in 14'kc­

land's system has many promising aspects. Lakeland has lhn.-e solar projects under 

current consideration: 

• Ilislributed Generation Energy using Solar-Theonal Colleclors. 

• Utility-Interactive Residential Photovollaic Systems. 

• Integrated PhOiovoltaics for Rorida Residences. 

'.2.1 SoIM Po""" DI.trlbuted GeMnttlon E'*Vy 
'.2.1.1 So., Po""" 5"..., LII"" 

Distributed generation produces the energy in end usc fom) althe poinl of load by 

the customer, thereby, eliminating many of the costs, wastes. pollutants and 

environmental degradation, and other objections to cenlral stalion generation. 

Solar powered streetlights 

offer a reliable. cosl-cffcctive 

solution to remote lighting needs. 

As shown in Figure 8~ I, the 

streetlights are completely self­

contained. with the abilily to 

generate DC power from 

photovoltaic modules and batteries. 

During daylight hours solar energy is 

stored in the battery hank and is used 

10 power (he lights at night. 

Solar Powered Streetlight 

.. 5 



Lakeland currently has twenty solar powered streetlights that are in service. 

lakeland installed these twenty lights in mid 1994 'in a grant program with the 

cooperation of tile Florida Solar EneraY Center (FSEC). Lakeland is continuing to collect 

operational and maintenance data to further assess the long tenn cost~tTectiveness. 

maintenance needs and reliability of Ibis typeoflighting. 

'.2.1.2 Solar Thermal CoIMceoIa torw...,. HeMlIIfI. Water heating provides the 

most efficient. waste.free, reasonable opportunity to use the sun's energy. The sun's 

energy is stored directly in the energy of the heated water itself. reducing the effect of 

converting the energy to other fonns. 

Lakeland is striving to remove the risk on the capital expenditure of a solar 

heating array with a utility owned solar heating system. By selling the service rather than 

selling the system, Lakeland residents are relieved of investment and obligation. The 

long life unit would not place risk on the consumer in the fonn of installation. 

maintenance. mobility or disassembly. The system will have minimal impaCt on 

customer's structure, be modular, and easily removed or relocated. The only obligation 

of the customer is the use of space on the premises. 

Since the customer is paying for .the service and not the asset. the standard system 

is designed for a family of four with the future possibility of smaller units for retired 

adults. By choosing a family of four, the household should purchase enough power to 

offset the cost of the unit and provide a reasonable return. 

There are three options for the billing of solar energy consumption. The lirst 

option is metered pay in which the Row meter measures the amount of hot water that is 

used by the customer and transmits this information to the microprocessor. The 

microprocessor then calculates the amount of energy used in kWh units and bills the 

customer accordingly. This enables the utility and the consumer to see the immediate 

monthly savings allotted through this service. The second option is an unmetered pay in 

which the customer pays a Oat monthly charge for the rental of the unit. The unit cost 

would be significantly reduced due to the absence of the undeveloped meter. The third 

option is a declining block structure. This structure gives a greater discount for the more 

energy consumed. The discount is controllable but must be set in conjunction with 

providing a minimal acteptabJe participation rate. The hot water must not only be 

consumed. but be able to be provided by the solar water heater. 

. .. 



'.2.2 UIlIIfy-I"""'1Ive ResIdMtIaI.PhofovoltM: S18 .... 
This project is a collabontive effort between the Florida Energy Office (FEO)~ 

FESC, City of Lakeland, and Siemens Solar Industries. The primary objectives of this 

program are to develop approaches and designs that integrate photovoltaic (PV) arrays 

into residential buildings, and to develop reasonable requirements for the interconnection 

of PV systems into the utility grid. 

The program will evaluate the operation and analyses of six residential· photo· 

voltaic systems. All six PV systems will be grid-interactive and will have a nominal 

power rating of approximately 2 kilowatts peak (kWp) at standard test conditions. 

Lakeland will own, operate, and maintain the systems for at least five years. 

FSEC will conduct periodic site visits for testing and evaluation purposes. System 

performance data will be collected via telephone modem line for at least two years. 

Lakeland and FSEC will analyze the results of utility and systems simulation tests and 

prepare recommendations for appropriate interconnection requirements for residential PV 

systems. FSEC will prepare technical repons on system performance evaluation. on site 

utilization, coincidence of PV generation With demand profiles, and utilization of PV 

generated electricity as a demand side management option. 

'.2.3 In_1DId Photo~ _~ RMldenCN 
This program provides research on the integrated phOlovoltaics in newly con· 

structed homes. The two new homes are of the same design and construction except one 

unit contains a 3 kW PV system. The units are being measured for performance under 

two conditions: unoccupied and occupied. Data is being collected for end use load, and 

PV system interface. 

Under President Clinton's 'Million Solar Roofs Initiative', the Department of 

Energy granted five million dollars, in addition to the e~isting privately funded twenly­

seven million dollars. for a total of thirty-two million dollars for solar eledric businesses. 

Through the Utility Photo Voltaic Group, the investment will support 1,000 PV systems 

in 12 states and p.uerto Rico hoping to bring photovoltaics to the main market. The 1,000 

systems are part of the 500,000 commitments received for the initiative to date. The goal 

is to have installed one million roofs by the year 2010. 

The first solar home was unveiled May 2.8, 1998, in Lakeland, Florida. The home 

construction includes a 3kW photovoltaic system, white tiled roof, argon filled windows, 

toI12·1/511_ 
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exterior wall insulation, improved interior duct system. high perfonnancc air condilioncr 

and high efficiency appliances. An identical bome with strictly conventional 

construction features was also built to usc as a control ho~. The homes arc I block 

apart and oriented in the same direction as shown in Figure,8-2. For the month of July 

1998. the occupied solar home air conditioning consumption' was 72 percenl lower than 

the unoccupied control house. With regards 10 total po~er. the solar home used 50 

percent less electricity Ihan the air conditioning consumption of the control home. 

The solar home was designed to provide enough power during the ulility peak 

Ihat it would nor place a net demand on the grid. If the solar home produces more energy 

than what is consumed, lhe pholovohaic cells are connec~ to an inverter sending the 

excess elcctricilY 10 the grid of the local utility for purch~. The objective of the solar 

house 

figu~ 8-2 
Solar House and Control House 

... 
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8.3 Dem.nd-8ide ,..nagement Altem.tlve Ev.'u.tiona 
I n order to ensure that no cost-effective demand-side management (DSM) 

programs existed as alternatives to the least-cost supply-side alternative, Lakeland 

evaluated 50 DSM programs using the Florida Integrated Resource Evaluator (FIRE) 

model. Florida Power Corporation originally developed the FIRE model, and several 

utilities in Florida have applied this model. The results of the analysis are included in 

Section 13.3.2 Economic Evaluation of DSM Programs. 

Synergic Resources Corporation (SRC) compiled the DSM residential and 

commercial program data used in the FIRE model. SRC compiled this data as a first step 

to refine state wide energy policies .and better position Florida in an energy efficient 

economy. The program data includes only ta:hnologies that are currently available and 

based on the use of current data including equipment costs, installation costs and lifetime 

estimates. The DSM program code designations are classified by Residential, 

Commercial and Other Technology Descriptions. 

Code Description 

Residential Technology Descriptions 

RSC HV AC Technologies 

WH Water Heating 

LT Lighting Ta:hnologies 

PP Pool Pumps 

Commercial Technology Descriptions 

SC-D Space Conditioning and Envelope Measures 

V-D Ventilation 

L-D Lighting 

Other Technology Descriptions 

R-D Refrigeration Technologies 

W-D Hot Water Technologies . 

C-D Cooking Technologies 

The infonnation contained in the next section is designed to identify and describe 

the range of the analyzed measures. The infonnation has been divided between two 

categories, new and existing technologies. While Lakeland did nol model all DSM 

programs that SRC compiled. they foc:used on alternatives that have potential in Florida 

and have historicaJlybeen analyzed by other utilities. . .. 



CltyofL ...... 
.... forPow.rAppllc'" 
......... CcIIMInedCycla 

'.3.1 New ConafrucfIon ". ....... andOSM CodIa 
'.3.1.1 RSC-1: High EIfIcIency Air Sou,"""t Pump. This DSM program 

assumes a high efficiency air source ~t pump with a Standard Energy Efficiency Ratio 

(SEER) of 13.0 and a Heat Source Performance Factor (HSPF) of 8.1 replaces a standard 

efficiency heat pump with a SEER of 10.0 and an HSPF of 6.8 in new and existing 

construction. The standard unit has a cooling Coefficient ofperfonnance (COP) of 2.570 

and heating COP of 2.978. The high efficiency unit has a coolint! COP of 3.437 and 

heating COP of 3.540. 

'.3.1.2 RSc-tAI8: Load ConttoI.for ReMdMtl., EIecttIc HNt This measure 

involves the use of remote transmitters. to control residential space heating systems to 

reduce peak load by load shedding (turning units off at the time of the utility peak) or 

cycling (periodically turning units oft). This measure is based on having an existing load 

control program. 

'.3.1.3 RSC.21A: H,." Efficiency CentntI Air Conditioner. A high efficiency 

unit with an SEER of IJ.Oancl a COP of 3.437 replaces a standard unit with an SEER of 

10.0 and a COP of 2.570. 

'.3.1.' RSC2IAIB: DIrect LoIIdCotttrol 01 CentralAlr CondIfJo".,. This 
measure involves the use of remote transmiUers to control residential space cooling 

systems to reduce peak load by load shedding (turning units ofT at the time of the utility 

peak) or cycling (periodically turning units oft). This measure is based on having an 

existing load control program. 

'.3.1.5 WH-10: DLCof Elecfric Water "...,. Utility controlled radio switches 

would be installed on residential electric water heaters, which would be controlled by the 

utility during times of system peak demand. 100 percent of participating water heaters 

would be entirely shut off during system peak periods. 

1.3.1.' PP-3: Diteel Load ConftoI Of Pool Pumps. Utility controlled radio 

switches would be installed on residential pool pumps, which would be controlled by the 

utility during times of system peak deman~. 100 percent of participating pool pumps 

would be shut off during system peak periods~ 

'.3.1.7 Sc;..o.1: HIfIIt Elllclellcy Chl'Ier. This measure consists of comparing 

standard efficiency [Compressor COP = 4.0J reciprocating chillers to high efficiency 

[Compressor COP = 4.75) screw chillers for ~l buildings but hospitals and warehouses. 

For hospitals, standard efficiency [CompressOr COP = 5.0] centrifugal chillers is replaced 
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with high efficiency [Compressor COP =.5.76] centrifugal chillers. This option does not 

apply to warehouses. 

'.3.1.' S(;.I).2: HItIb EttIclency Chlllet: wIASD. This option consists of retro.itting 

an adjustable speed drive (ASD) controller onto high efficiency centrifugal chillers. The 

same assumptions apply here as in the high efficiency chiller option. T\.'Chnical 

feasibility is assumed to be 0 ~nt for restaurant and warehouse, 80 percent tor 

hospitals. and 10 percent for the ~ning buildings. 

'.3.1.' V~: HIfIh Elllclenq VenfIIatIon Motata. This measure assumes high 
efficiency motors in places of standard .efficiency motors, resulting in an average demand 

and energy savings of 5.9 percent. Technical feasibility is assumed to be 85 percent. 

'.3.1.10 L·D-25: C~ FIuot8acfInf u"",.. (15111127W). This measure 

considers replacing a weighted mix of 6OW. 75W, and loOW incandescent lamps ",ilh 

the same mix of ISW, 18W and 27W compact fluorescent lamps in both new and existing 

buildings. The percentage breakdown of the mix varies by building type. Weighted 

average lighting energy and demand savings is 70.7 percent, while maintaining the 

original lumen output. Technical feasibility is assumed to be 85 percent and 90 percent 

for new and existing buildings. 

'.3.1.11 L·D-a: Two-Lamp eomp.ct FIuotucent (1'W). This measure consists 

of two 18W compact fluorescent tubes within a single fixture which replaces one 150W 

incandescent lamp in both new and existing buildings. Estimated lighting encr~y nnd 

demand savings is 76.0 percent. Technical feasibility is assumed to be 85 percent and 90 

percent for new and existing buildings. 

'.3.1.12 "-0-13: ".., Rec:ovaty W ..... "..,.,.. This measure consists of an 

electric water heater which utilizes a .supplemental heat source from the cooling system 

waste heat recovered from a double bundle chiller or condenser heal exchanger. There is 

an assumed 25 percent energy savings based on W APA Guidebook of Commercial DSM 

Technologies, while assuming a summer and winter demand savings of 35 percen. and 15 

percent. The current penetration is assumed to be zero. 

'.3.1.13 C-D-1.: EMIJIY E.1ent Eleclric Ftyeta. This tl.'Chnology was modeled 

as a replacement technology applicable to restaurants, grocery, S(:hool. hospitals and 

lodging. Energy and demand savings were estimated to be 10 percent. 
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'.3.2 bid,." ConafrUcfloll DSII .... u,..·Md OS" Codes 
'.3.2.1 RSC-1: HItIh EffIciency All' SOIIIn ,.., Pump. A high.efficiency air 

source heat pump with an SEER of 13.0 and an HSPF of 8.1 replaces a standard 
efficiency heat pump with an SEER of 10.0 and an HSPF of 6.8 in new and existing 

construction. The standard unit has a cooling COP of 2.570 and heating COP of 2.978. 

The high efficiency unit has a coolinsCOP of3.437 and heating COP of 3.540. 

'.3.2.2 RSC-5A18: Reduced Duct L...... This measure involves the sealing of 

space conditioning ducts to eliminate the loss of conditioned air and/or the introduction of 

attic air into the duct system. 

'.3.2.3 RSc-IAI8: Load CotttmI for Re81de11,., EIectnc Heat. This measure 

involves the use of remote transmitters to control residential space heating systems to 

reduce peak load by load shedding (turning units off althe time of the utility peak) or 

cycling (periodically turning units otl). This measure is based on having an existing load 

control program. 

'.3.2.4 RSC-fOAlS: Cell"", I".",.,.,. (R-O to R-f'). This measure only applies 

to existing dwellings with no ceiling insulation as identified from the 1990 Florida 

Residential survey and involves the addition of insulation with an R-value of R-19. 

'.3.2.5 RSC-f1A18: CellI"",,,..,,,,,.,,, (R-f1 to R-3D}. This measure only applies 

to existing dwellings with R-It ceiling insulation as identified from the 1990 Florida 

Residential survey and involves the addition of insulation with an R-value of R-19 to 

achieve a total R-value ofR-30. 

'.3.2.' RSC.f7A: Low EmIaIvIty Glau. For this measure, double pane glass with 

an argon gas fill and a low emissivity coating on the inner surface of the outer pane 

replaces single and double pane clear glass windows. This measure reduces heat 

transmission through the windows. 

'.3.2.7 RSC-2fA: HIfIh El'llcleltcy C.""., Air Conditio,..,.. A high efficiency 

unit with an SEER of 13.0 and a COP of 3.437 replil£es a standard unit with an SEER of 

10.0 and a COP of 2.570. 

'.3.2.' RSC 24A: HItIh EttIc/ency Room Air CondltJoner. A high efficiency unit 

with an EER of 11.0 replaces a standard unit with an EER of 8.8. 

1.3.2.' RSC 2UI8: Dlt8Cf LNd Control of C.""., AlrCondltioner. This 

measure involves the use of remote transmitters to control residential space cooling 

systems to reduce peak load by load shedding (turning units otT at the time of the utility 

10112·11511111 8IKk .V .... LLP 1-12 



peak) or cycling (periodically turning Wlits off). This measure is based on having an 

existing load control program. 

'.3.2.10 WH-7: DHW PIpe ,,,..,,.,.,,.. This opJion includes the installation of pipe 

insulation to all accessible domestic hot water piping (assumed to be 70 ft. of pipe in new 

homes, but only 20 ft. in existing homes). 

'.3.2.11 WH-10: OLC of Electric W...,.Heatet. Utility controlled radio switches 

would be installed on residential el~tric water heaters, which would be controlled by the 

utility during times of system peak demand. 100 percent of participating waler heaters 

would be entirely shut otT during $Ystem peak periods. 

'.3.2.12 PP-1: H"", EIIIt:IMCY I'0oI Pumpa. Standard efficiency pool pump 

motors are replaced with more efficient motors. 

'.3.2.13 PP-3: 01,., Load ~ of Pool Pu"'fM. Utility controlled radio 

switches would be installed onresi~tial pool pumps, which would be controlk-d by the 

utility during times of system peak demand. 100 percent of participating pool pumps 

would be shut otT during system peak pefiods. 

'.3.2.14 Sc.tJ.1: High StIcItIncy' Chiller. This measure consists of comparing 

standard efficiency [Compressor COP .= 4.0] reciprocating chillers to high eOicicncy 

[Compressor COP = 4.75] screw chillers for all buiidings but hospitals and warehouses. 

For hospitals, standard efficiency [Compressor COP = 5.0) centrifugal chillers are 

replaced with high efficiency [Compressor COP = S.76] centrifugal chillers. This option 

does not apply to warehouses and main~ 

'.3.2.15 SC-D-2: HIfIh EttIolency Chl,,., wIASD. This option consists of 

retrofitting an adjustable speed drive (ASD) controller onto high efficiency centrifugal 

chillers. The same assumptions apply here as in the high efficiency chiller option. 

Technical feasibility is assumed to be 0 percent for restaurant and warehouse, 80 percent 

for hospitals, and 10 percent for the remaining ~uildings. 

'.3.2.1' SC-D-4: HIfIh 8IIclent:y Room AC Un"'. The Florida Energy Efficiency 
shows the following standards for 1992: 

Cooling Cg,pacity JBtuIb) ................................................................... " ......... fER 

< 8,()(M) .......................................... :, ........................................................... 8.9 

~ 8,()(M) <13,000 ................................................................................................ 8.3 

~ 13,000 ........................................................................................................ 7.9 
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An average baseline EER = 8.3 (1.45 kW/ton) is assumed. The OSM EER is 10.9 

based on data provided by Rosek, Gibson & Assoc. This measure applies to all building 

types. 

'.3.2.17 Sc-D-I: 2-Sp •• d Motor frN CooII. Tower. This option consists of 

replacing the single speed motors in die cooling tower with a 2-speed motor. This 

applied only to chiller systems. The energy savings are estimated to be 80 percent of the 

speed control for cooling tower option (SC-D-9). 

'.3.2.1' Sc-tJ.,: S"",, Control trw CooIIIIfI Tower. This includes retrofitting an 

ASD (or VFD) to an existing cooling tower fan. This applied only to chiller systems 

'.3.2.1' Sc.t).1': Roof ,,...,,.,,. Additional insulation is installed raising the R­

value from 2.53 to 10.53 in existing buildings and from 10 to 20 in new buildings. 

'.3.2.20 SC-D-22123: Window FIlm. This option consists of installing window tilm 

on existing and new construction. For existing buildings the shading coefficient was 

reduces from 0.85 to 0.23 and the V-value from 1.06 to 0.69. For new buildings the 

shading coefficient was not changed but the V-value is reduced from 1.06 to 0.69. 

'.3.2.21 V·D-f: .... " FIN Duc:f8. This measure primarily consists of sealing aU 

exterior ductwork for rooftop, OX AC equipment. Cooling and ventilation demand and 

energy savings of 7 percent for existing buildings and J pen:ent for new buildings were 

estimated. 

'.3.2.22 V-D-8II: HIfIh EffIcIIIIcy·VeIJtIIefIon Motors. This measure assumes high 

efficiency motors in plate of standard efficiency motors, resulting in an average demand 

and energy savings of 5.9 percent. Te<:hnical feasibility is assumed to be 85 percent. 

'.3.2.23 V-D-10111: ~ ..... Alr/EJt""t 1I00I*. This technology is 

typically installed in commercial kitchen areas to reduce the energy wasted in pre­

conditioned supply air via exhaust hoods. Cooling energy and demand savings of 80 

percent is estimated within the kitchen areas. This measure is applied to the restaurant, 

school, college, hospital, and lodging market segments. It was assumed the kitchen areas 

with hoods are approximately J percent of school, college and hospital, 10 percent of 

restaurant, and 2 percent of lodging total floor space. It is assumed the current 

penetration is 30 percent for each of these market segments. 

'.3.2.24 L-D-1: .. ·-34W ~ ~ .,,..,. (No.1). This 

measure compares four 4'-J4W fluorescent lamps and two hybrid ballasts with 4'-40W 
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lamps and two EE ballasts in existill8 buildings only. The estimated lighting energy and 

demand savings is 30.2 percent. Technical feasibility is assumed to be 90 percent. 

1.3.2.25 L-D-3: 4' .uw ~ UmpaIEIecfnNlIc Ba,Ia,. (No. f). This 

measure considers the following: 

• Compares 4'·34W fluorescent lamps and two electronic ballast with 4'40W 

fluorescent lamps and two EE ballasts in existing buildings only. Estimated 

lighting energy and demand savings is 30.2 percent. 

• Compares three 4'·34W fluorescent lamps and one electronic ballasts with three 

4' 40W fluorescent lamps and one EE ballast in new buildings, only. E£timated 

lighting energy and demand savinas is 31.6 percent. 

1.3.2.2' L-D-5: I'.eow FIuotNt:Mt UmpaIElectronic Ba'Ia" (No. fl. This 

measure compares two 8'.(i()W fluorescent lamps and one electronic ballast with two 8'· 

7SW lamps and one EE ballast in both new and existing buildings. The estimated 

lighting energy and demand savinss is 31.0 percent. Technical feasibility is assumed to 

be 90 percent. 

'.3.2.27 L-D-7: 11 UmpIJ/EIecftoIIIc Sal,.." (No. f). This measure considers 

the following: 

• Compares 4'·T8 lamps and two electronic ballasts with four 4'40W lamps and 

two EE ballasts in existing buildings only. Estimated lighting energy and demand 

savings is 21.9 percent. 

• Compares three 4'·T8 lamps and one electronic ballast with three 4'·40W lamps 

and one EE ballast in new buildings only. Estimated lighting energy and demand 

savings of 34.6pen:ent. 

1.3.2.21 L-D-.: ~mped No.1: ,,,.,.,, 4'-40W FluolUcent 
umpslEE Ba,lat. This measure oonsists of the installation of an efficient retleclor 

along with a two 4'40W lamp/one EE ballast fixture in existing buildings only. This is 

compared to a four 4'40W lamp/two EE ballast base case fixture. Estimated lighting 

energy and demand savinSS of 50 percent. Technical feasibility is assumed to be 67 

percent. 

'.3.2.2' L-D-10: ~ No.2: Ins.II 4'-UW & 40W 
Fluo,.scent utnp8lEE Ballat. This measure consists of the installation of an 

efficient reflector, and a 20 percent/IO percent mix of two 4' 40W lamps/one EE ballast 

fixture and two 4'-34W lamps/one EE ballast fixture in existing buildings only. This is 



compared to a four 4'-34W Iam~two EE b811.ast base case fixture. The estimated 

combined lighting energy and demand savings is 47.7 percent. Technical feasibility is 

assumed to be 67 percent. 

'.3.2.30 L-~11: ReI'Iec~_. 3: ,,,.,.,, .'-75W Fluotucent 
'--"",.tEE .,/at This measure consists of the installation of an etlicient ret1ector 

along with one 8' -75 W fluorescent lamp/one EE· ballast fiKture. in both new and existing 

buildings (it is assumed one ballast serves two single lamp fixtures). This is compared to 

a two 8' -75W fluorescent lamp/one EE ballast ~ case fixture. Estimated lighting 

energy and demand savings of SO ~t. TechniCal feasibility is assumed to be 60 

percent and 40 percent in new and existing buildings. 

'.3.2.31 L-~12: IWIecIOt'lDelamplng No.4: ,,,.,.,, .'·IOW F'uo,..cenf 
'--IfII»IEE .,lat This measure consists of the i~stallation of an efficient retl,,"\:tor 

along with a one 8' -60W fluorescent lamp/one EE ·ballast fixture for both new and 

existing buildings (it is assumed one ballast serves two single lamp fixtures). This is 

compared to a two 8' -60W fluorescent lamp/one EE ballast base case fixture. Estimated 

lighting energy and demand savings is SO percent. Technical feasibility is assumed to be 

60 percent and 40 percent in new and existing buildings. 

'.3.2.32 L-~21: High",...",. SodIuIII (70110t11150125OW). This measure 
considers a weighted mix of 70W, IOOW. I SOW, and 2S0W high pressure sodium 

lamps/fixtures replacing the same mix of IOOW. 17SW, 2S0W, and 400W mercury vapor 

lamps/fixtures. Estimated lighting energy and demand savings range from 28.6 percent to 

35.8 percent while maintaining or increasing original lUmen output. Technical feasibility 

is assumed to be 90 percent (SRC). The analysis of this mixture does not include heating 

and cooling interactive effects, since the location may be in an unconditional space. 

'.3.2.33 L-D-23:, High Pteuute Sodium (35WJ. This measure considers replacing 

one 150W incandescent lamp with one 3SW HPS fixture in both new and existing 

buildings. Estimated lighting energy and demand savings is 72 percent. Annual 

maintenance costs of replacing both incandesc:ent and HPS lamps during the lifetime of 

the HPS ballast is considered. The technical feasibility is assumed to be 90 percent. 

'.3.2.34 L-D-25: Compact F/UOI'MCeIIf ~ (15111127W). This measure 
considers replacing a weighted mix of 6OW, 7SW, and IOOW incandescent lamps with 

the same mix of ISW, 18W and 27W compact fluorescent lamps in both new and existing 

buildings. The percentage breakdown of the mix varies by building type. Weighted 

60112-1/511_ 



CtlyofL ....... 
NMd for Poww Apple"" 
~ S ConIIIIMct Cycle 

average lighting energy and demand savings is 70.7 percent, while maintaining the 

original lumen output. Techniad feasibility is assumed to be 85 percent and 90 percent 

for new and existing buildings. 

'.3.2.35 L-D-2I: Two '"""'" COfn!pact FIuotNcent (flW). This measure consists 
of two 18W compact tluoreKeDt tubes within a single fixture which replaces one J SOW 

incandescent lamp in. both new and existing buildings. Estimated lighting energy and 

demand savings is 76.0 percent. Technical feasibility is assumed to be 85 percent and 90 

percent for new and existing buildings. 

'.3.2.3' R-D-4IS: llultlplu .. Open DrIve R."..,.tIon Syafema. These 
measures consist of various air-cooled refrigeration systems which are compared to a 

stand-alone compressor system. Includes a multiplex system with or without ambient or 

mechanical subcooling, extemalliquid suction heat exchanger. in addition to an open­

drive (ASD) refrigeration system. Assumed applicable to restaurant. grocery. warehouse, 

and hospital market segments. 

'.3.2.37 W-D-13: IIM'Recovwy w.w Heater. This measure consists of an 

electric water heater which utilizes a supplemental heat source from the cooling system 

waste heat from a double bundle chiller or condenser heat exchanger. There is an 

assumed 25 percent energy savings based on WAPA Guidebook of Commercial DSM 

Technologies, while assuming a summer and winter demand savings of 35 percent and 15 

percent. The current penetration is assumed to be zero. 

'.3.2.3' W-D-f.: DHW HMtlnfI ',...,IafIon. This is a retrofit measure consisting of 
wrapping an existing water tank with additional insulation. Energy and demand savings 

of 5 percent is assumed. The technical feasibility and current penetration are assumed to 

be 50 percent and 20 percent. 

'.3.2.31 W-D-15: OHW Hut Trap. This retrofit measure reduces hot waler energy 

due to backflow through the pipes from natural convection. It is analyzed for aU existing 

market segments and is not analyzed in the new market since the technology is a Florida 

Energy Efficiency Code for Building Construction - 1991 R..'quirement. Energy savings 

is to percent based on the WAPA Guidebook of Commercial DSM Technologies. while 

demand savings is expected to be 2 percent. The technical feasibility and current 

penetration is assumed to be 80 percent and' I S percent. 

'.3.2.40 w-D-1.: Low FIow/V.".,.FIow Showetftead. This retrofit measure 
can easily be installed in place of existing showers and faucets to reduce the flow of hot 
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water. It is assumed there are approximately two showerheads and four faucets per water 

heater. Estimated energy and demand energy savings is 15 percent. This measure was 

only analyzed in all existing market seament. and excluded new buildings since the 

Florida Energy Efficiency Code for Building Construction - 1991 includes this measure. 

Technical feasibility varies by building type based on the following assumed percentage 

of hot water dedicated to showers and faucets: 

80 percent office. retail. school. colleae and lodging 
50 pen:ent gnx:ery, hospital, and miscellaneous 

20 pen:ent restaurant 

Penetration of this measure is assumed to be 10 pen:ent. 

'.3.2.41 Ceo-1.: Energy Ellie,.", Electric Fryers. This technology was modeled 

as a replacement technology applicable to restaurants, grocery. school. hospitals and 

lodging. Energy and demand savings were estimated to be 10 percent. 
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1.0 Rell.blilly Criteria 

This section presents the developme1)t of the reliability criteria used by lakeland 

and the resultant reliability need for Mcintosh Unit S. This section draws from the 

system description in Section 3.0,. the load forecast developed in Section 7.0. and the 

demand·side programs developed in Section 1.0. 

9.1 Development of Rell.bUIly Criteria 
There are several methods used in the electric utility industry to calculate a 

utility's reliability indices. The two basic methods applied are deterministic and 

probabilistic. lakeland has summarized the two methods and provided a summary of a 

new method presented at the 1998 Ten Year Site Plan Workshop. 

'.1.1 TtadItiona' Reaerve .,.""n 
The most often used detenninistic method is the reserve margin method. which is 

calculated as follows: 

s¥stem net capacitY' • system net peak demand 

system net peak demand 
The Florida Reliability Coordinating Council (FReC) has set s minimum planned 

reserve margin criteria of 15 percent. The FIQrida Public Service Commission (FPSC) 

has also established a minimum planned reserve margin criterion of t 5 percent in 25· 

6.035 (1) Fla. Admin. Code, for the purposes of sharing responsibility for grid reliability. 

The 15 percent minimum planned reserve margin criteria is generally consistent with 

practice throughout the industry. Lakeland has adopted the 15 percent minimum reserve 

margin requirement as its planning methodology. 

'.1.2 Loa of LoMI ProbUIIIty 
The probabilistic method of calculating the reliability of a system is the Loss of 

Load Probability (LOLP) method. This method does not provide Lakeland with an 

accurate analysis of true reliability due to several factors. To calculate lOLP on an 

unassisted basis (where Lakeland assumes no generation can come into the system 

requiring them to provide for all loads) severely simplifics the actual system. The results 

indicate that an LOLP of 0.1 (one day in ten years load would not be served) would 
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require approximately a 100 J*"ftt laCl'Ve margin. However, on an assisted basis, the 

Lakeland system is so well integrated into the grid that an LOLP of 0.1 is always 

achieved~ thus driving the reserve margin to .nearly zero percent. Lakeland believes that 

LOLP presents accurate analysis on a statewide basis, but poorly reflects proper system 

planning for smaller utilities. Therefore the probabilistic LOLP method is not applied in 

Lakeland's reserve criteria. 

1.1.3 PnIIMbIIIatIc ReNtw .... n 
The probabilistic laCl'Ve margin method of system planning. as presented al the 

1998 Ten Year Site Plan Workshop. incorporates the two previously described methods 

to calculate the reserve margin. This method addresses the probabilistic uncertainty of 

forecasting generation, peak demand, import energy. interruptibl~ load. and load 

management; and the impacts on reserve margin. The method presented was based upon 

ten Florida utilities forecasting uncertainties and examined the impact on statewide 

reserve margins with a random distribution of calculated uncertainty factors. The PSC 

evaluated several different forecasts for given projections of the future. This ranged from 

two year projections to seven year projections. 

Lakeland has also evaluated their reserve margin with the basic methodology 

presented by the FPSC Probabilistic Reserve Margin at the 1998 Ten Year Site Plan 

Workshop. Lakeland analyzed the probabilistic reserve margin based upon a three-year 

look ahead period. The three-year look ahead method addresses uncertainties in system 

planning by analyzing what Lakeland projected for peak demand, installed generation. 

interruptible load, and load management on a monthly basis; and what actually occurred. 

Lakeland believes that the three year projection encompasses enough of a time ~riod in 

which uncertainties are present in a forecast and does not exceed the time frame in which 

Lakeland could modifY expansion plans to meet reliability criteria. 

Lakeland modified the Probabilistic method of forecasting reserve margin as 

presented at the Ten Year Site Plan workshop to apply the methodology to a single 

utility. This was accomplished by analyzing the J year projected values of system 

capacity, net imports, load llUllUlgement. interruptible loads, and peak demand on a 

monthly basis instead of an annual basis. This provided several more samples to insure 

an ample range of values. After the monthly samples were collected from Ten-Year Site 

Plan filings, uncertainty factors were calculated for system peak demand, available 

generation capacity, load manaaement, and interruptible load. This was accomplished by 
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taking the average of the monthly uncertainty factors for the years 1993 to 1997. After 

this was accomplished, a random distribution of the total system capacity was generated 

based upon 5000 samples by randomly changing the uncertainty faclors of the given 

inputs. Results oftbe analysis are included in Section 9.2.2. 

9.2 Reli.billtyNeed for Mclnm.h Unit 5 
t.2.1 Re/;'bllify Need .... Upon 11PercMt TradIflotMl R .. .,.,. "l'fIln 

Applying the Base Case f~ for peak electrical demand, lakeland will need 

additional capacity by the year 2002 °to maintain a 15 percent annual reserve margin. 

While Lakeland needs an additional 52 MW in 1999 to maintain the I 5 percent reserve 

margin, the time frame is too short ~ i~1 c~ity so they will purchase this capacity 

for the peak season. Figure 9·1 displays Lakeland's capacity before additions over the 

planning horizon. Table 9·1 sumnwizes the capacity additions and retirements planned 

over the first ten years of the planning hori7,Qn before the expansion plan is implemented. 

Table 9-2 presents the projected reserve .margins and System deficit foro Lakeland's 

system for the winter period. Table 9-3 presents the projected reserve margins and system 

deficit for Lakeland's system for the summer period. The winter period is the driver for 

system capacity planning on Lakeland's system. As Tables 9-2 and 9-3 indicate, capacity 

is clearly needed .in the year 2002 to maintain reserve margins. 

t.2.2 ReI.WIIIy NMd8Med Upoft 11 pttant Prol»blilatlc R .. etVe •• l'fIln 
This method demonstrates that instead of needing 6 MW in 2002 to fulfill a 15 

percent reserve margin, 82 MW of capKity is ~uired. This was calculated based upon 

finding the capacity additions required to maintain a weighted average reserve margin of 

15 percent for 2002. The weighted average re~e margin calculated from the 5000 

samples is 6.5 percent. The forecasted reserve margin before the expansion plan based 

upon the standard method of calculating reserve margin is 14.1 percent in 2002. Figures 

9-2 and 9-3 indicate the distribution curves (or the probabilistic reserve margin 

calculations. Table 9-4 indicates the ~uired capacity additions if lakeland were to 

apply the probabilistic reserve margin method. 

'.2.3 Rell.bilily Need" Win"" , ... Ch"."".. LOM" Tempe,.ture Occur. 
During the Christmas week of 1989. Florida e~perienced temperatures that 

deviated from normal winter lows by approximately 20 degrees. This caused a spike in 
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figure 9-1: LakeJand Generating Capacity versus Forecasted Peak Demand before Mclnlosh 5 conwrsion 
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Cltyot"'keland 
..... far p.,.., AppllcMIon 
III:InIwh I CombIned Cycle RelillbHity Crtterill 

LarsenCT2 14 14 141 1;4 14 141 141 14 14 141 14 14 14 14 
LarsenCT3 14 14 14 14 14 14 14 14 14 14 14 14 14 14 
Larsen 6 27 
Larsen 7 40 SO SO SO 
Larsen8CT 93 93 93 93 93

1 
93 93 93 93 93 93 93 93

1 

93 
Larsen SST 31 31 31 II 31 31 31 31 31 31 31 31 31 31 
Mcldosh I 87 87 87 87 87 
McIrtosh2 103 103 103 103 103 103 103 
McImosh3 205 205 205 205 205 205 205 205 205 205 205 205 205 205 
McImtoh IGT 20 20 20 20 20 20 20 20 20 20 20 20 20 20 
McImoshDI 2.5 2.5 2.S 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.S 2.5 2.5 
Mcinstosh D2 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 
Mclmosh5SC 249 249 249 249 249 249 249 249 249 249 249 249 
lFASale -25 -25 -25 
FMPAsa1e ·100 I -100 I ·100 I -100 I -100 I ·100 I -100 I -100 I -100 1-100 

Capacity balance remains the same (before the expansion plan) after 20 II. 
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ReltabMity Crtleria 

Table 9-2 
Projected Reliability I~\'els - Winter I Base Case 

Elcessl (Qeficit) to. Maintain 
System Peak lkmand Reserve Margin lse~ 

Before After Detore After Detore Alter 
Net Net Net Interruptible Interruptible Interruptible Interruptible Interruptible Interruptible 

Generating Net System System System and load and load and Load and Load and Load and Load 
Year Capaeity Pu~hases Sales Capacity Management Management ManageRnt Management Management Management 

11995'99 649 0 ~ 6Z4 593 511 5.23 6.12 (51) (32) 

1999100 116 0 2S 861 612 fIJ7 40.69 41.85 157 163 
2000/01 116 0 125 761 631 626 20.60 21.57 35 41 
2001/02 136 0 100 736 6SO 6015 13.23 14.11 (11) (6) 

2002f03 749 0 100 649 668 663 (2.84) (2.11) (\19) (113) 

2003104 749 0 100 649 617 612 (5.53) (4.84) (141) (135) 

2004105 646 0 100 546 706 701 (22.66) (2211) (266) (260) 

2005106 646 0 100 546 72S 720 (24.69) (24~17) (211) (212) 

2006107 646 0 100 546 744- 139 ' ·(26.61) (26.12) (310) (304) 

2007/01 646 0 100 5046' 761 756 (21.25) (27.71) (329) (323) 

200&109 646 0 . ioo . 5046 780 m (30.00) (29.55) (351) (345) 
2009110 . '. 646 .. 0 100 S46 m 794 (31.66) (31.23) (373) (367) 

lOlQ'11 646 0 0 ~ 118 113 (21.03) (20.S4) (295) (219) 

2011/12 646 0 0 646 .37 132 (22.12) (22.36) (317) (311) 
2012113 646 0 0 646 IS6 lSI (24.53) (24.09) (331) (333) 
2013114 646 0 0 646 '75 170 (26.17) (25.75) (360) (355) 
2014115 646 0 0 646 894 119 (27.74) (27.33) (382) (376) 
12015116 646 0 0 646 912 907 (29.17) (21.71) (403) (397) 
2016117 646 0 0 646 931 926 (30.61) (30.24) (425) (419) 
2017111 646 0 0 646 951 946 (32.01) _ ~ (31.71) (448) (442) 

--
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City of UUIend 
Need for Powr AppHation 
McI ..... h S CombIned Cycle 

Net 
Generating Net System 

Year Capacity Purchases 

I!I'J'J m u 
2000 m 0 
2001 747 0 
2002 660 I) 

2003 660 0 
2004 557 I) 

2005 557 I) 

2006 557 I) 

2007 557 0 
2001 557 I) 

2009 557 I) 

2010 557 0 
2011 557 0 
2012 557 I) 

lOll 557 I) 

2014 557 0 
2015 557 I) 

2016 557 I) 

2017 557 0 
lOll SS7 0 
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Net 
System 

Sales 
25 

25 
100 
100 
HID 
100 
HID 
100 
100 
100 
100 
HID 
I) 

0 
I) 

I) 

0 
0 
I) 

I) 

Reliability Crtten. 

Table 9-3 
Projected Reliability levels· SurmEr I Base Case 

Elcess/ (Deficil)to Maintain 
System Peak Denand Reserve Margin 15'. 
Helon: After He Ion: Alter Ifclon: After 

Net Interruptible Interruptible Intenuptible Intenuptible Interruptible Interruptible 
System and Load andlAlad and Load and Load and Load and Load 

Capacity Management Management Managell¥nt Managell¥nt Management ManagCll¥nl 
772 491 493 55.02 56.59 199 ~ 

m 512 S07 SO.18 52.27 113 119 
647 522 517 23.95 25.15 47 52 
S60 535 530 4.67 5.66 (55) (SO) 
S60 546 541 2.56 3.51 (61) (62) 

457 S56 551 (17.11) (11.06) (112) (117) 
457 S69 564 (19.61) (11.97) (197) (192) 
457 S19 574 (21.01) (20.31) (209) (203) 
457 S92 517 (22..,) (ll.J5) (224) (211) 
457 602 srn (24.09) (23.45) (235) (2.10) 
457 614 609 (25.51) (24.96) (249) (243) 
457 62S 620 (26.11) (26.29) (262) (256) 
S57 637 632 (12.56) (11.17) (176) (170) 
S57 641 643 (14.04) (13.37) (III) (112) 
5S7 660 6SS (15.61) (14.96) (202) (196) 
557 611 666 (16.99) (16.37) (215) (209) 
557 613 678 (IUS) (17.15) (221) (223) 
557 693 6U (19.62) (19.04) (240) (2].1) 

5S7 704 699 (20.11) (20.31) (253) (2·*1) 
557 716 711 {ll.::!I) (21.66) (266) (261) 

-----_. ~ 
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Lakeland Wint.' Res.rve margin Accounting for Uncertainties 
Di.tribution of 5000 Sample. using 3 yea, Look-Ahe.d 

Relillbility Criteria 

o .. -~- ------~.-, ~ •. -~ ~---. ---
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Figure 9-2: Distribution Curve of Probabilistic Reserve Margin for 5000 Samples 
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City of uUllnd 
Need for Power Appliation 
..... h I C ........ Cycle 

Lakeland Winter Reserve Margin Accounting for Uncertainties 
Distribution of 5000 Sam pi .. ullng 3 V .. , Look-Ahud 
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Figure 9-3: Cumulative Distribution Curve of Probabilistic Reserve Margin for 5000 Samples 
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City of uua.nd 
NMd for Power AppIIc8tIoft lie......, • Combined C~c" 

(I) (2) (3) 

..... lIed 
...... led Ge.r ..... 

C..rd_ Certli.1y 
Ve. (MW) f ... 

1"1199 619 O.~2 

1",/00 816 0.~2 

210011. 1186 0.9152 
211.102 816 0.9152 
Z1I2113 749 0.9152 
2113104 749 O.~ 

2"'15 646 0.9152 
JIt5IM 646 0.9152 

J""" 646 0.9152 
2111/11 646 0.91.52 

10112-11511'" 

(4) 

Net Fir. 
f.IpDrII 
(MW) 

0 
25 
125 
100 
100 
100 
100 
100 
100 
100 

TalH9~ 

S ••• ry ofC..-ily. De_d .... Re.erw' Mltrai. 
At ti_ orWi.ter re ...... ProllMlistir Reser. Mlrai. Me""" 

(.5) (8) (9) (10) ( II) (12) 

Net Fir • T .... 
& .... 11 A_lillie Pe" lANId re .. lANId IIltrr. 

Ce,".ty C • .-dly f_ec •• Ce,".'" IIltrr. Cer ... .,. , .... (MW) (MW) , ...... (MW) . flC .... 
1.0000 639.4 S93 0.9211 S 0.010) 
1.0000 147.9 612 0.9211 S O.CXQI 
I.CXQI 747.9 631 0.9211 5 0.010) 
1.0000 723.6 656 0.9211 S 0.0000 
1.0000 637.9 668 0.9211 5 0.010) 
1.0000 637.9 617 0.9211 S 0.0000 
1.0000 .536.S 706 0.9211 .5 0.0000 
1.0000 S16.S 72S 0.9211 .5 0.0000 
1.0000 S16.S 744 0.9211 S 0.0000 
1.0000 S16.S 161 0.9281 S 0.0000 

Black & Ve.chm 

ReHIIbillty C ....... 

(13) (14) (IS) (16) 
C..-ily 

Rese,. Net4Wfo 
M.rti. Meet 

Mili ... Aler Mlai .. _ 

fir.re .. Reserw Cer ... ty C_ed" ...... MIrIil f .... Certlia.,. 
(MW) % % , ....... ) 
6Jl.9 IS.ClOY. 0.011% 95.4 
6S9.4 15.00% 28.S9% NA 
679.9 15.00% 10.01% 33.9 
700.3 1.5.00% l.ll% 11.7 
719.7 1.5.00% -11.31% ,au 
740.2 1.5.QO% -Ilm'. 213.3 
7M.7 1.5.00% -29.41% JJI.3 
111.1 15.ClOY. -31.33% J6t.9 
101.6 IS.OO% -33 . .:.% JIS.4 
&19.9 IS.OO% -34.S7% 406.S 

1-10 



demand to support heating of residential homes and businesses. While the utilities within 

the state had planned with an 18 percent reserve margin for the state, the reserve margin 

was based upon normal winter conditions and did not account for lower temperatures or 

units down at time ofpeak demand. At the time of peak demand on this day. 7,900 MW 

of capacity was unavailable due to planned and fQrted outages. This was approximately 

23 percent of capacity in the stale. As a result, 4,744 MW was not served within the state 

during time of peak demand. Lakeland lost Mcintosh Unit 3 during time of peak demand 

due to instrumentation freeze·up. Thi~ caused Lakeland to interrupt load and scramble 

for emergency purchases. Lakeland has since taken action to prevent unit outages caused 

by this type of freezing weather conditions in the future. While Lakeland does not plan 

for the extreme winter conditions, it;has lowered the temperature for planning purposes to 

30 degrees. The planned conversion~ll boost Lakeland's reserve margin above the 15 

percent criteria and will assist other Florida utilities in the event another 1989 Winter 

Christmas event occurs. 
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10.0 Requ .. t for Propo ••• 

10.1 IFPDescription 
fO.1.1IFP Summary 

Lakeland issued an Invitation·for, Proposal (IFP) on Fehruary 24, 1997. The IFP 

stated that Lakeland foresees.the need for capacity and energy beginning January I, 2002 

for a twenty-year period. The IFP required bidders to include only bids that were from 

identifiable resources. Identifiable re$Ources included specific generating unils, specitic 

plant sites comprised of one or more units, or multiple plant siles comprising multiple 

units. The IFP al$O requires finn capacity and must be countable for reserves in the slate 

of Florida, with delivery to Lakeland~ssystem. The IFP requested a ,minimum of 200 

MW in 50 MW blocks for January'., 2002 through December 31. 2021. The IFP is 

included in Appendix 21.3 for funher details. 

fO.1.2 BIddw QIaIItIcafIona 
The IFP required bidders to be qualified as a legitimate electric supplier. This 

was accomplished by the following criteria. 

10.f.2.1 Eleclltc Enllty. The bidders were required to be an electric utility. 

independent power producer (qualifying facility, exempt wholesale generator, or non· 

utility generator). or electric power marketer who has received cenitication as such by the 

Federal Energy Regulatory Commission (FERC). 

10.1.2.2 Ow".,. of the~. Bidders must be the owners of the unit. plant or 

system capacity or must have the unit, plant, or system capacity under contract. 

10.1.2.3 Opetwtlnll Experience. Bidders must be the electric plant operators of the 

unit. plant, or system capacity under contract. 

10.1.2.4 PetfonJMnce Security. Lakeland requires the bidder to gual"'J.nlce some 

form of performance in the final contract. 

10.2 IFP Respons .. 
Lakeland received proposals from 13 bidders for the lFP issued. Lakeland has 

summarized the responses in the following paragraphs and tables. While several of the 
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Req ..... for Propou" 

bids did not meet the minimum criteria of the IFP, all bids were attempted to be modek-d 

to determine the economic viability of each bid. Subsections 10.2.1 through 10.2.13 

provide a briefsummary of the bids, with Table 10-1 included as an over.dl summary. 

10.2.1 C~ Power Development 
Constellation Power Development submitted a proposal to supply power to 

Lakeland for two levels of generation purchase. The first level was between 100 to 300 

MW with the second level ftom.301 to 712 MW, with respective pricing variances, from 

the Bone Valley Power Plant located south of the City of Lakeland. The plant was a 

proposed 71S MW plant consisting of two Westinghouse 50lG Ix) combined cycles tor 

commercial operation in January 2002. Constellation also indicated that they would 

consider locating the plant at the Mcintosh site with a reduction to Lakeland in capacity 

payments. 

10.2.2 CRSS EnetJIY 
CRSS Energy propoSed to supply power from a 240 MW Ixl F-clas5 combined 

cycle facility from the planned Four County Cogeneration Plant. CRSS would supply 

Lakeland with 100 MW of capacity and energy from the proposed plant for a period of 20 

years at a specified capacity and energy price. The proposal pricing was based on.a fixed 

capacity price with an energy price escalating over time at a specified rate. 

10.2.3 Duk. Enet'fY CotpotafIon 
Duke Energy Corporation's proposal focused on an integrated coal gasification 

combined cycle (IOCC) prqject supplying Lakeland with 240 MW of power from the 

unit. While this unit was under evaluation by IMC Agrico for potential supply of power. 

Duke suggested a joint project between the two parties. The contract period would be for 

20 years. The (OCe project was based upon Duke's recent award of DOE's clean coal 

project funding of the British OasfLurgi gasifer technology. 
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Table 10-1 
Summary of Bidders Proposals 

Bidder Na.e Type ·of Proposal Capacity 
Bid 

(MW) 
Constellation Power Unit Purchase (2 50 I G I x I - 715 MW) 100-300 01 

Unit Purchase (2 SOIG Ixl ·715 MW) 301-700(1) 

CRSS 'Unit PurchaSe (F class Ixl - 240 MW) 100 

Duke Energy Unit PUrchase 12) (7F A I x I - 240 MW) 240 

Enpower . Unit PQR:hase ( .• , (SO I F 2x I - 470 M W) 50-470 

Enron System Purchase (24x7 - 10) 200(1) 

System Purchase (16x7 - 10) 200 (I) 

System Purchase (24x7 - 20) 200 (II 
System Purchase (l6x7 - 10) 200 (I) 

Florida Power Corp UnitPun:~ (SOIF 2xl - 500 MW) 200 

LG&E Unit Purchase 12'(501G hI - 350 MW) 200(1) 

Panda Energy International Unit PurcbaSe ("(50IF 2xl - 492 MW) 200-450 til 

PECO Unit Purchase (Unit not provided)'·" 350-500 

Progress Energy Corp. Unit Purchase I~' (501F 2xl - 525 MW) 200-400 (I) 

Unit Purchase IS 
Southern Wholesale Unit Purchase (SOlO hi - 394 MW) 200(1) 
Energy 
Tarpon Power Partners Unit Purchase (l'(2 SOIG 2xl - 1426 MW) 200(11 

Unit Purchase (21 (I SOIG 2xl - 713 MW) 200(1) 

Tenaska Energy Partners Unit Purchase VI (SOIG Ixl - 390 MW) 200(1) 

Unit Purchase (3)l~OlG 2xl - 780 MW) 200(1) 

(I) Capacity can increase over contract period to meet Lakeland load growth needs. 
(2) Includes the option for Lakeland ownership. 
(3) Would require Lakeland ownership. . 

10.2.4 Enpower IncOTpOlWIed 
Enpower submitted 3 bids to supply power to Lakeland from a Westinghouse 

50 I F combined cycle plant to be located in the Lakeland control area. Lakeland would 

be the owner and operator of the facility with the option to share ownership with other 
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Florida municipal utilities. The two optional proposals offered were structured to locate 

the new facility at an existing Lakeland plant site or Florida Municipal Power Agency 

site. The contract tenn would be for a 2().year period. 

10.2.5 EnlOn Power ".,.etJ"II 
Enron Power Muketing offered four proposals to the I FP. The proposals were 

structured around a system bid with 100 percent availability of the contract quantity of 

energy. The four proposals offered power in the following options at different price 

structures: 

• 24 hours per day, 1 days a week, for 20 years (24x1-20) 

• 16 hours per day (one block), 7 days per week, for 20 years (16,,'-20) 

• 24 hours per day, 1 days a week, for 10 years (24"'-10) 

• 16 hours per day (one block), 7 days per week, for 10 years (l6x1-10) 

Scheduling of ,power would be on a business day prior to the day of schcdulcd 

power delivery. The identified resources of power supply were not provided in the IFI'. 
The proposal requires the bidder to pay based on a specified energy and capacity pricc 

pi us up-front capacity payments. 

10.2.' Flo'" Power CotpOtatlon 
Florida Power Corporation's proposal was a Unit Power Salc out of thc Hines 

Energy Complex located in Polk County, Florida. The Hines Energy Complcx is plamlcd 

as a series of high efficiency combined cycle units. FPC proposed to supply power up to 

the 200 MW capacity with no limit on capacity factor subject to unit availability. The 

contract term was for 20 years with a review in every fifth year by both parties to 

terminate the contract within one year's time. 

10.2.7 LG&E Powe, •• rhtlng 
LG&E Power Marketing (LPM) submitted a proposal (0 supply 200 MW of 

capacity and energy with two alternatives for pricing. Alternative I was a joint 

ownership proposal, in which LPM and Lakeland jointly develop and operate up to a 350 

MW unit plant, with the ability to reclaim capacity as Lakeland load growth requires. 
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Alternative 2 states Lakeland would build, own, and operate a larger unit and selilPM 

the excess capacity and energy. 

10.2.' "'nda EtJeIfIY In"""""" 
Panda Energy International, Inc. provided a proposal to the City of Lakeland that 

structured two options for 200 up to 450 MW of capacity from a 500 MW "Multiple 

User" facility located somewhere in Florida using an F-class combined cycle. The tirst 

option was based upon a fixed ~nergy price over the twenty-year lerm. The second 

option ties the energy price to a '·basket" of gas indexes. 

10.2.' PECO E"."" Compeny 
The PECO Energy Company submitted a proposal for a 350 MW 10 500 MW 

combined cycle facility. PEeO's proposal essentially would form a joint venture 

between Lakeland and PEeo for the construction of the facility by lakeland on its own 

or with other municipal utilities. PECO would buy all excess energy from the plant with 

the option for Lakeland to purchase additional capacity in the future. 

10.2.10 ProfItNa Enerw CotpotatJon 
Progress Energy Corporation (PEC) submitted 2 bids with 3 options for conlrdcl 

terms on the first bid. The tint bid was to fonn a limited partnership between lakeland 

and Progress Energy to develop and own a duel fueled combined cyCle project using F 

technology to supply 525 MW of power to Lakeland. The partnership would qualify as 

an Exempt Wholesale Generator (EWG) with all responsibilities 'or permitting, 

constructing, financing, ownership, operation, and perfonnance guarantees. The lirst 

option for bid one was to enter into a power purchase agreement (PPA) 'or 10 years 

commencing in June of 2001 or 2002, with PEC using the plant as a merchant facility for 

the remainder of its useful service life. The second option for the first bid w~ a PPA 'or 

a 10 year term commencing in June 2001 or 2002 with call-pul oplions for two 

consecutive five year PPA extensions through tl,te twentieth year. The third option was a 

1)1' A for a 20-year period commencing in June 200 1 or 2002. 

The second bid option proposed was to enter into contract negotiations for 

capacity and energy from a nominal 15 MW project owned and operated by PEe with the 
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relocation of the Larsen # 6 steam turbine to the proposed Fannland Hydro site. Two 

options were presented for this bid option. The first bid option would transfer the steam 

turbine and associated balance of plant at no cost to PEC. With the second option, PEe 

would make an up front offer to Lakeland for the asS()Ciated equipinent. The pricing for 

both options takes into account the transfer credit of the steam turbine to PEC. 

10.2.11 SoufIIem WfIoIeuIe E"."" 
Southem Wholesale Energy proposed to serve Lakeland's requested annual 

capacity and energy needs by building a.400 MW combined cycle generator located 

within Lakeland's control area. The proposal offers fixed capacity prices for 200 MW 

of capacity with the option of more upon Lakeland's request. The energy price was 

indexed to the Henry Hub gas price ind.ex, variable gas transponation costs, 

environmental costs, and variable o~tions and maintenance expenses, with a 

guaranteed heat rate. The contract tenn was ~ot twenty years. 

10.2.12 TatpOll Power""""" 
Tarpon Power submitted a bid that contained six alternative pricin~ proposals 

based upon two potential developments of projects. The first option was for Tarpon to 

develop a 1,426 MW combined cycle generating plant at a site in or ncar Hardee County. 

Florida. The second option was to develop a 713 MW combined cycle project around the 

same area. The power blocks would consist of two Westinghouse 501G natural gas fired 

combustion turbines equipped with dry low NO" combustors exhausting into an heat 

recovery steam generator for a 300 MW steam turbine. Both projects intend to develop, 

design, finance, construct, own. and operate a new natural gas pipeline system to serve 

both the project and other markets. 

Three pricing structures were offered for both options. The first structure 

consisted of 200 MW of guaranteed base load capacity and energy prices from the plant 

capacity. These prices were subject to a contingency sale of an additional 900 MW for 

Option 1 or an additional 200 MW for Option 2. The second and third pricing structures 

were the same for both options. The second structure guarantees fixed and levelized 

capacity charges for base load or intermediate load plant capacity inclusive of the costs of 

a direct transmission interconnection; fixed and variable operation and maintenance 
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charges. which escalate with a mutually acceptable index; guaranteed fixed and levelized 

gas transponation demand charges; guaranteed transponation commodity charges and 

pipeline losses; guaranteed heat rates; and fuel commodity costs based upon a mutually 

acceptable index price for purchases at Henry Hub, subject to the sale of an additional 

900 MW. The third otTer was identical to the sec:ond except that it provided for the 

purchase of an undivided interest in lieu of capacity charges. 

10.2.13 renak. Enwrw P."".,. 
T enaska Energy Partners proposed bids to Lakeland with several options. The 

options consist ofthe construction of a Westinshouse SOlO combined cycle facility to be 

located at the Mcintosh or Larsen site. The first two options consist of a single I x I 

configuration while the third option proposed a SOlO 2xl combined cycle. Lakeland 

would be the owner and operator of the units with Tenaska's commitment to purchase a 

portion of the output for a defined period of time. This would allow Lakeland to grow 

into the need for the entire unit. 

10.3 Proposal Evaluation. 
The bids are evaluated strictly from an economic basis for initial screening. The 

evaluations were conducted against the least-cost option identified in the economic 

analysis in Section 13.2 and 13.3. 1be summary of the analysis is provided in Section 

13.4. 

As mentioned previously, several of the bidders did not meet the intent or the 

requirements of the IFP. Most of the bidders submitted proposals that would in fact buy 

power from Lakeland after the construction of the unit. While Lakeland will obviously 

consider sales of additional electricity from a unit or a system sale in the years where 

excess is available, Lakeland's IFP was for securing power for Lakeland's own usc and 

not for the purpose of making Lakeland into a wholesale supplier. 
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11.0 Supply~id. Altem.tives 

This section presents a review of the conventional. advanced, and renewable 

energy resources evaluated by Lakeland as potential capacity addition ahernatives. 

Although many technologies are not commercially viable at this time, COSI and 

performance data were developed ioas much detail as possible to provide the most 

accurate resource planning evaluation. In addition, due to the nature of some 

technologies dependence on site characteristics and resources, it is difficult to accurately 

estimate perfonnance and costing infonnation. For this reason, some of the options have 

been presented with a typical range for perfonnance and cost. For most technologies. the 

performance and costs are based on a specified size. In addition, an overalllevclizcd cost 
range for the general technology type is provided. This levelized cost of energy 

production accounts for capital, fuel, operations, and maintenance costs over the typical 

life expectancy of the unit, assuming municipal ownership and financing. Cosls for the 

alternatives are escalated to 2001 dollars assuming the escalation rates stated in St."Ction 

5.1. The following alternative categories are addressed in the following subsections: 

• Renewable Technologies. 

• Waste Technologies. 

• Advanced Technologies. 

• Energy Storage Systems. 

• Nuclear (Fission). 

• Conventional Alternatives. 

- Coal Fueled. 

- Combined Cycle. 

- Simple Cycle Combustion Turbine. 

11.1 R ..... bIeTechnologl_ 
11.1.1 Wind Energy ComIetaIon 

Wind power is growing significantly in the international market, but domestic 

growth in the United States has been slow. Worldwide installed wind power is over 

5,000 MW, with around 1.700 MW in the U.S. Gennanyand India accounted for almost 

two-thirds of all new installations in 1996-·~y 900 MW. The U.S., on the other hand, 

lagged behind, addin~ only 41 MW of new wind capacity. In the last 10 years, the u.s . 
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share of total world wind energy capacity has dropped from about 90 percent to 30 

percent. Stagnation in the U.S. market.can be attributed to the pending restructuring of 

the electric utility industry. whichhas·made utility power planners hesitant to plan new 

fo:apacityadditions. 

Utility scale wind energy systems consist of multiple wind turbines that range in 

size from IOOkW to 1,000 kW. Multiple turbines are used to supply the desired 

megawatt output. Reasonably sized installations may be 5 to 50 megawatts in size. Wind 

energy provides supplemental power when operating as a stand-alone resource with 

typical capacity factors of I S to 40 percent, depending on wind regime in the area and 

energy capture characteristics of the wind turbine. To provide a peaking resource, wind 

energy systems may be coupled with battery energy storage to provide power when 

required. Table 11-1 provides wind energy characteristics for a 10 MW wind fann with 

average yearly wind speed of20 miles per hour. 

Table 11-1 
Wind Energy Conversion 
Performance and Costs 

Commercial Status Commercial 

Average Wind Speed (mph) 20 

Perfonn8Qf.:e: 

Power Capacity (MW,...J 10 

Power Capacity (MW.-'CQIC) 3.5 

Energy Production (MWhlyr) 29,127 

Capacity Factor (percent) 35 

Costs: 

Capital Cost (SIk W.""J 1,130 

Capital Cost (SIkW ... ...J 3,220 

O&MCosts: 

Fixed O&M (SIkW-yr ... ".) 31 

Variable O&M (SlMWh.-.,c) 5.0 

Levelized Cost (centslkWh) 4.221 

(I) California Energy Commission, 1996 Energy Technology Status 
Report, adjusted to 1998 dollars. 
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11.1.2 Sola, 
Solar energy consists of capturing the sun's energy and converting it to either 

thermal energy (solar thermal) or electrical energy (photovoltaics). Numerous options 

and techniques are used for this purpose. 

11.1.2.1 Sol., ThermaL Solar thennal systems convert solar insolation to high 

temperature thermal energy. usually steam, which is then used to drive heal engines, 

turbine/generators, or other devices for electricity generation. Commercial solar thermal 

plants in the U.S currently generate more than 350 MW. Solar thermal technologies arc 

appropriate for a wide range of intennediate and peak load applications including central 

power station power plants and modular power stations in both remote and grid­

connected areas. 

In order to achieve the high temperature needed for solar thermal systems, the 

sunlight is usually concentrated with minors or lenses. Three concentrating solar thermal 

collector technologies have been developed. The shape of the mirrored surface on which 

the sunlight is concentrated characterizes each. 1bcy are parabolic trough, parabolic dish, 

and central receiver. 

A measure of solar thcnnal plant efficiency is the ratio .of net electric output to 

annual solar energy received by the collector field. The amount of solar energy received 

is a product of annual direct normal solar radiation. in kWhlm2
, multiplied by th~ tolal 

collector area. An 80 MW parabolic trough solar thermal plant is represented in 

Table] ]·2. 

11.1.2.2 Pholovolta/c& Photovoltaic cells convert sunlight directly into ek-ctricity 

by the interaction of photons and electrons within the semiconductor material. To create 

a photovoltaic cell, a material such as silicon is doped with atoms from an clement with 

one more or less electron than occurs in its matching substrate (e.g., silicon). A thin layer 

of each material is joined to fonn a junction. Photons, striking the cell, cause this 

mismatched electron to be dislodged, creating a current as it moves across the junction. 

Through a grid of physical connections, the current is gathered. Various currents and 

voltages can be supplied through series and parallel arrays of cells. 

The DC current produced depends on the materia] involved and the intensity of 

the solar radiation incident on the cell. Most widely used today, is the single crystal 

silicon cell. The source silicon is highly purified and sliced into wafers from single­

crystal ingots or is grown as thin crystalline sheets or ribbons. Polycrystallinc cells are 
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Jable 11-2 
Solar ThetmaI - Parabolic Trough 

Performance and C~sts 
Commercial Status Commercial 

Duty Cycle Supplemental 

Performance: 

Power Capacity (MW) 80 

Energy Production (MWhlyr) 252,238 

Capacity Factor (percent) 36 

Costs: 

Capital Cost (SIkW) 2,870 - 3,600 

O&MCosts: 

Fixed O&M (SlkW~yr) 47 

Variable O&M (SIMWh) 4.1 

Levelized Cost (cents/kWh) 9.8 - 14.61 

(1) CalifomiaEnergy CommisSion, 1996 Energy Technology Status 
Report, adjusted to 1998·doUars. 

another alternative, which ~ inbemltly tess efficient than single crystal solar cells, but 

also cheaper to produce. Gallium arsenide'cells are amoog the most efficient solar cells 

today, with many other advantages. but are also expensi~e. 
Another approach to producing solar .cells that shows great promise is thin films. 

Commercial thin films today are principaUy made from amorphous silicon; however, 

copper indium diselenide and cadmium telluride also show promise as low-cost solar 

cells. Thin film solar cells require very little material and can be easily manufactured on 

a large scale. Manufacturing lends itself to automation and the fabricated cells can be 

flexibly sized and incorporated into building components. 

Current utility grid connected photo voltaic systems are generally below 

I megawatt in size, however, several larger projects ranging from I megawatt to 50 

megawatts have been proposed. Recently, Greece funded 5 megawatts of photovoltaic 

power of a 50 MW proposed plant on the island.of Crete. 

Numerous variations in photovoltaic cells are available such as single crystalline 

silicon. polycrystalline, thin fihn silicon, etc. and,several structure.concepts are available 
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(fixed·tilt, one-axis tracking, two-axis tracking). For representative purposes a fixed-till, 

single crystalline photovoltaic system is characterized in Table 11·3. 

Table 11-3 
Utility-Scaie Photovoltaics 

Pedol'1ll8QCe and Costs 
Commercial Status 

Module Type 

Array Type 

Duty Cycle 

Performance: 

Module Effici~y (%) 

Power Capacity (MW) 

Energy Production (MWhlyr) 

Capacity Factor (percent) 

Costs: 

Capital Cost ($/kW rareJ 
Capital Cost ($/kW ..... ) 

O&MCosts: 

Fixed O&M ($/kW-yr .. --.) 

Variable O&M (SIMWh.-.) 

Levelized Cost (centslkWh) 

Commercial 

Single Crystalline 

Fixed-tilt 

Supplemental 

12.0 

10 

17,S20 

20 

2,000 

10,000 

14 

2.0 

8.4 - 13.01 

(I) California Energy Commission, 1996 Energy Technology Status 
Report, adjusted to 1998 dollars. 

11.1.3 Wood Chip 
Direct wood chip combustion power plants in operation today essentially use the 

same steam-Rankine cycle introduced into ~mmercial use 100 years ago. Pressurized 

steam is produced in a boiler and then expanded through a turbine to produce electricity. 

Prior to combustion in the boiler. the wood chip fuel may require some processing to 

improve the physical and chemical properties of the feedstock. Furnaces used in the 

combustion of wood chips include spreader stoker-fired, suspension-fired, fluidized bed, 

cyclone and pile burners. 
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The capacity of wood chip plants is usually less than 50 MW because of the large 

quantities and dispersed nature oftbe feedstock required. The stoker-fired grate is limited 

to the amount of fuel that can be IWldled. Wood chip plants will commonly have lower 

efficiencies as compared to modem coal plants. The low efficiency is due to the lower 

heating value and higher moisture content of the wood chip fuel compared 10 coal. Also, 

finding sufficient sources of fuel within a IOO-mile radius may also limit the size of the 

plant because of the transpoftation costs associated with low-density wood chip fuel. 

There are around 1,000 wood-fired plants in the country, with a typical size 

ranging trom 10 to 2S MW. Only a third are operated to sell electricily. with the rest 

being owned and operated by the forest-products industry for self-generation. Table 11-4 

provides typical characteristics of a 50 MW wood-tired combustion plant assuming 

spreader-stoker furnace technology using wet wood chips as fuel. 

Table 11-4 
Wood Chip Combuslion 
PerfOlllLlllCe and Costs 

Commercial Status ~ommercial 

Performance: 

Typical Plant Capacity (MW) ~O 
Net Plant HHV Heat Rate (BtulkWh) 12,500 10 17,500 

Energy Capacity (MWh) ~60,OOO 

Capacity Factor (percent) 60 

Costs: 

Capital Cost (S/kW) 1,450 - 1.850 

O&MCosts: 

Fixed O&M ($lkW-yr) ~4 -48 

Variable O&M (SIMWh) 4.0 - 5.0 

lLevelized Cost (centslkWb) 5.8 _ 11.1 J 

"I) Califomia Energy Commission, 1996 Energy Technology Status Report. 
ladjusted to 1998 dollars. 

11.1.' GeofherrrNtl 
The production of geothennal energy in the U.S. currently ranks third in 

renewable energy sources, following hydroelectric power and biomass energy_ In the 

United States, the electrical-generation industry has an installed capacity of 2,900 
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megawatts of elearicity (MWe) from geothennal energy, and direct applications have an 

installed capacity in excess of 2,100 1hermaI megawatts (MWt). Approximately 5,700 

MWe are currently being g~tecnn some 20 countries from geothennal energy, and 

there are 11,300 MWt of installed capacity worldwide for direct·heat applications at inlet 

temperatures above 95°F. 
Geothermal power is limited ~ locations where geothermal pressure reserves arc 

found. In the United States, most of these reserves can be found in the western portion of 

the country. Four types of geothermal power conversion systems are in common use. 

They are dry steam, single.tlash, double-flash,and binary cycle power plants. No known 

geothennal sources are located in the .stateof Florida. For representative purposes a 25 

MW binary.cycle power plant is c~zed in Table 11·5. Capital costs of geothermal 

facilities can vary widely as the drilling-of wells can cost as much as four million dollars 

and the number of wells drilled ~s on success of finding the resource. Variable 

O&M cost will also include the repl~t of production wells. 

Table 11-5 
Gcothennal 

Performance and Costs 
1C0mmercial Status 

.. 
Commercial 

Perfonnance: 

Typical Plant CapKi~ (MW) 25 

Energy Capacity (MWb) 175,200 

Capacity Factor (percent) ~O 
~osts: 

Capital Cost ($IkW) ~,OOO - 4,000 

O&MCosts: 

Fixed O.tM ($lkW·yr) . 105 

Variable O&M ($IMWh1 7.2 
Levelized Cost (centslkWb) ~.4· 12.11 

,I) California Energy CommisSion. 1996 Energy Technology Status Report. 
~justed to 1998 dollars. 

11.1.5 Hydtoeleclric 
Hydroelectric generation is usually· regarded as a mature technology that is 

unlikely to advance. Turbine efficiency and costs have remained somewhat stable; 

however, construction techniques and cost have and are changing. Capital costs are 
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highly dependent on site characteristics and may vary widely. To be able to predict 

performance and cost, site and river I'CSOUIW data would be required. Table 11·6 ~ 

typical ranges for performance and. cost estimates. 

Table 11-6 
Hydroelectric 

Perfonnance and Costs 

Commercial Status Commercial 

Perfonnance: 

Typical Plant Capacity (MW) 10 to 1,500+ 

Energy Capacity (MWb) Resource dependent 

Capacity Factor (percent) !Resource dependent 

Costs: 

Capital Cost (SIk W) 1,300 - 5.,200 

O&MCosts: 

FixedOltM (SlkW-yr) 10 - 30 

Variable OctM (SlMWb) 1.5 - 4.0 

lLevelized Cost (centslkWb) ~.3 - 6.3' 

1) Califomia Energy Commission, 1996 Energy Technology Status RSI!Qr1, 
adjusted to 1998 dollars. 

11.2 W •• te Technologies 
11.2.1 R .... to Enet'fW CoIwwwIon 

A wide variety of refuse types have the potential to produce energy. The use of 

municipal solids waste, used tires, and sewage sludge will be addressed in this section. 

Economic feasibility of refuse to energy facilities is difficult to assess in general. Costs 

are highly dependent on transportation. processing, and tipping fees associated with a 

panicular location. 

11.2.1 .. 1 MSW to E"."" ConvetaIon. Converting refuse or municipal sol ids waste 

(MSW) to energy can be accomplished by a variety of technologies. These technologies 

have been developed and implemented as a means of reducing the quantity of municipal 

and agricultural solid waste. The avoided cost of disposal is primarily what will 

detennine whether a waste to energy facility is economically feasible. 
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The degree of refuse processing determines the method used to convert municipal 

solids waste to energy. Unprocessed refuse is typically combusted in a water wall 

furnace (mass buming). After only limited proce$sing to remove non-combustible and 

oversized items. the MSW is fed on to a reciprocating grate in the boiler. The 

combustion generates steam in the walls of the furnace. which is converted to electrical 

energy via a steam turbine generator system. Other furnaces used in mass burning 

applications are refractory furnaces and ro1ary kiln furnaces, which use other means to 

transfer the heat to the steam cycle or add a mixing process to the combustion. I;or 

smaller modular units, controlled air furnaces, which utilize two stage burning for more 

efficient combustion, can be used in mass burning applications. Table 11·7 has typical 

ranges for performam:e and costs. 

Table 11-7 
Waste to Energy - Mass Bum Unit Performance and Costs 

!Commercial Status .commercial 

Performance: 

Costs: 

Plant Capacity (MW) 

Net Plant Heat Rate (BtulkWh) 

MSW Tons per Day 

Capacity Factor (percent) 

Availability (permit) 

Capital Cost (SIkW) 

O&MCosts: 

~O 
15,500 

2,000 

~.7S 

.2 
2,000 • 3,000 

Fixed O&M (SIkW-yr) 100 - ISO 

Variable OctM (SIMWh) ~5 - 50 

Levelized Cost (centslkWh) ~.O - 12.01
•
2 

I) Califomia Energy Commission, 1996 Energy Technology Status Report, 
~djusted to J 998 dollars. 
2) Excludes tipping fee credit. 

11.2.1.2 RDF to EtHIIfIY COIJWAlcNL Refuse Derived Fuel (RDF) is preferred in 

many refuse to energy applications because it can be combusted in coal fired 

technologies. Spreader stoker-fired boilers. suspension fired boilers, fluidized bed 

boilers, and cyclone furnace units have all been utilized to generate steam from ROF. 



Fluidized bed combustors are often preferred to energy applications for RDF due to their 

high combustion efficiency , capability to handle' RDF with minimal processing, and 

inherent ability to effectively reduee nitrous oxides and sulfur dioxide emissions. In all 

boiler types the combustion temperature for MSW or RDF must be kept at a temperature 

less than 800°F in order to minimize boiler tube degradation due to chlorine compounds 

in the flue gas. Table 11·8 has typical ranges for performance and costs. 

Table 11-8 
Waste to Energy - RDF Unit 
Perfo~'and Costs 

Commercial Status 

Performance: 

lCosts: 

Plant Capacity (MW) 

Net Plant Heat Rate (BtulkWh) 

MSW Tons per Day 

Capacity Factor (percent) 

Availability (percent) 

Capital Cost (SIkW) 

O&MCosts: 

Fixed O&M (SIkW·yr) 

Variable O&M (SIMWh) 

Levelized Cost (centslkWh) 

~ommercial 

~O 

17,000 

2,000 

~-75 

~2 

2,500 • 3,500 

ISO - 200 

~5. SO 

~.O - 13.0'·2 

J) California Energy Commission, 1996 Eriergy Technology Status Report, 
ladjusted to 1998 dollars. 
K2) Excludes tipping fee credit. 

11.2.1.3 Landfill Gu E"."" eonv..Ion. Landfilled waste can be converted to 

energy by collecting the gases generated by the ckoomposition of waste in landfills. To 

reduce smog production and the risk of explosion, many landfills are currently required 10 

collect the landfill gas and either flare or generate energy with the gas. The major 

constituents released from landfill gas wells are carbon dioxide and methane. The 

methane concentration is typically around SO percent. To convert this clean burning low 
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Btu gas to electricity, the gas is piped from wells, filtered, compressed. and usc.-d in 

internal combustion. engioe generation sets. Depending on the scale of the gas collection 

facility. it may be feasible to blend this gas with natural gas and generate power via a 

combustion turbine generator. 

In general, landfills that have over o~ million tons of waste in place. a waste 

depth greater than 40 feet, mo~ than 30 acres available for gas recovery, and the 

equivalent of 25+ inches of annuaJprecipitation are sites at which landfill gas recovery is 

ei:ooomically feasible. In many cases the payback period of landfill gas energy facilities 

is between 2 and 5 years. The capital costs will be highly dependent on the conversion 

technology and landfill charaeteristics. Table 11·9 has typical ranges for performance 

and costs. 

Table 11·9 
Landfill Gas • IC Engine Unit 

(Gas CollectionlProccssing Not Included) 
Pcrfonnanc:e and Costs 

lCommercial Status 

Performance: 

Plant Capacity (MW) 

Net Plant Heat Rate (Btulk Wh) 

Capacity Factor (percent) 

Availability (percent) 

~osts: 

Capital Cost (S/kW) 

O&MCosts: 

Fixed O&M (S/kW·yr) 

Variable O&M (SIMWh) 

Lcvclizcd Cost (centslkWh) 

1) Unstaffed site. 

1C0mmerciai 

10 

~,500 

60· 75 

~3 

~25 

0.91 

6.7 

~.O - 4.02 

2) California Energy Commission, 1996 Energy Technology Status Repon. adjusted 
o 1998 dollars. 

11.2.1.4 Se •• .,. Sludge to Enwgy Converalon. The disposal of sewage sludge 

is a significant environmental problem. The combustion of these materials in order to 

convert them into energy is one solution that has been proposed. Dewatered sewage 
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sludge has a heating value of up to 7,000 Btullb. Typically the sludge has been co· fired 

with coal in a fluidized bed combustor. Some problems of fluidized bed agglomeration 

have been realized when utilizing large· amounts of sludge. In addition to this 

perfonnance problem. the low beating value of this waste has impeded the development 

of sludge combustion. Other wastes to energy methods are cUJTently being investigated 

that involve either digestion or fmnentation. of the sludge to produce a higher grade fuel 

or gas for energy conversion. Also. a nlPDber of sewage recycling methods conven 

sludge to soil. fenilizer. or building materials. These applications compete with energy 

conversion methods. 

11.2.1.5 Uaed TIN to EnetfIY ContIefwIon. The conversion of used tires to 

energy via combustion is attractive due to the high heating value (15.000 - 17,000 Btullb) 

of tire derived fuel (TO F). The co-tiri~g of TOF with coal can be done in either a 

cyclone or conventional stoker boiler without system modification. TOF at co-tiring 

percentages of 2 to to percent has been utilized by eight utilities in the u.s. on a regular 

basis. In cyclone plants. the NO. emissions and trace metal emissions have actually been 

reduced when burning TDF. Sulfur dioxi~ emissions did not change with the co-tiring 

of TOF. On an energy basis, the cost ofTOF (processed to I inch mesh) can be almost 

half that of coal. A new facility designed to co-fire TOF with coal would likely be a 

fluidized bed unit. Fluidized bed systems provide multi-fuel capability, in situ sulfur 

removal. high combustion efficiencies, and low NO. emissions. The estimated cost and 

performance of a 100 MW multi-fuel (10 per«nt TDF co-fire) circulating fluidilA!d bed 

system are shown in Table 11-10. This plant-has the flexibility to process MSW to RDf 

and co-fire up to 40 percent RDF with coal. 

11.3 Advanced Technologies 
11.3.1.myton eye'-

The Brayton cycle is based on an all gas cycle that uses air and combustion gases 

as the working fluid, as opposed to the Rankine cycle that is a vapor cycle. Three of the 

Brayton cycles that are showing promise foi' advanced technologies and discussed below 

include Humid Air cycle. Kalina cycle, and Cheng cycle. 



Table 11-10 
Multi-Fuel CFB 

(-10 pemmt· IDF Co-Fire) 
Performance and Costs 

~ommercial Status 

Performance: 

Costs: 

Plant Capacity (MW) 

Net Plant Heat Rate (BtulkWh) 

TDF Tons per Day 

Capacity F~tor (peJmIt) 

Availability (percent) 

Capital Cost (SIkW) 

O&MCosts: 

Fixed O&M (SlkW-yr) 

Variable O&:M (SlMWb) 

1C0mmerciai 

100 

11,000 

100 

~-75 

.5 

1,650 

40 

3.0 

Loevelized Cost (centslkWb) 4.0 - 8.01 

I) California Energy Commission, 1996· Energy Technology Status Repon. 
~justed to 1998 dollars. 

11.3.1.1 Humid Air. The humid air turbine (HAT) cycle is an intercooled, regencrativc 

cycle burning natural gas with a saturator that adds considerable moisture to the 

compressor discharge air so that the tombustor inlet now contains 20 to 40 percent water 

vapor. The wann humidified air from the saturator is then further heated by the turbine 

exhaust in a recuperator before beins sent to the combustor. The water vapor adds to the 

turbine output while intercooling reduces the compressor work requirement. The heat 

addition in the recuperator redlK:es the amount of fuel heat input required. Table II-II 

presents typical perfonnance and cost characteristics. 

11.3.1.2 KMI". eye". The Ka1ina cycle is a combined cycle plant configuration that 

injects ammonia into the vapor side of the cycle. The ammonia/water working fluid 

provides thermodynamic advantages based on the non-isothennal boiling and condensing 

behavior of tile working fluid's two-component mixture, coupled with the ability to alter 
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Table 11-11 
Humid Air Turbine Power Plant 

Perfol'lll8ll(:e and Costs 

':ommercial Status 

Performance: 

~osts: 

Typical Plant Capacity (MW) 

Net Plant Heat Rate (BtulkWh) 

Capacity Factor (percent) 

Capital Cost (SIk W) 

O&MCosts: 

Fixed O&M (SIkW-yr) 

Variable O&M ($lMWb) 

~evelized Cost (centslkWb) 

!Development 

250 - 650 

~.500 

~O -75 

410 

7-9 

p.IO-0.60 

~.3 - 4.81 

[\]) California Energy Commission, 1996 Energy Technology Status Report, 
~justed to 1998 dollars. 

the ammonia concentration at various points in the cycle. This capability allows more 

effective heat acquisition, regenerative heat transfer, and heat rejection. 

The cycle is similar in nature to the combined cycle process except exhaust gas 

from the combustion turbine enters the heat recovery vapor generator (HRVG). Fluid (70 

percent ammonia, 30 percent water) from the distillation condensation subsystem (DCSS) 

enters the HRVG to be heated. A portion of the mixture is removed at an intermediate 

point from the HRVG and is sent to a heat exchanger where it is heated with vapor 

turbine exhaust from the intennediate-pressure vapor turbine. The moisture returns to the 

HRVG where it is mixed with the balance of flow, superheated. and expanded in the 

vapor turbine generator (VTG). Additional vapor enters the HRVG from the high­

pressure vapor turbine where it is reheated and supplied to the inlet of the intermediate­

pressure vapor turbine. The vapor exhausts from the vapor turbine and condenses in the 

ness. Table 11-12 presents typical performance and cost characteristics. 

11.3.1.3 Cheng Cycle. The Cheng cycle, also known as the steam-injected gas 

turbine, increases efficiency over the gas turbine cycle by injecting large volumes of 

steam into the combustor and/or turbine section. The basic Cheng cycle is composed of a 
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Table 11-12 
Kalina Cy<:ie ·Pl;)wer Plant 

Performance and Costs 

Commercial Status Development 

Perfonnance: 

Typical Plant Capacity (MW) ~50 - 500 

Net Plant Heat Rate (Btulk.Wh) 6,700 

Capacity Factor (percent) 60-75 

Costs: 

Capital Cost (SIk W) 1,025 

O&MCosts: 

Fixed o&M (SlkW:yr) 10 - 12 

Variable OAM (SlMWb) 0.1 - 0.5 

~evelized Cost (centslkWb) ~.2 - 6.3 1 

I) California Energy Commission, 1996 Energy Technology Status Report, 
adjusted to 1998 dollars. 

compressor, combustor, turbine, generatOr, and heat recovery steam generator (HRSG). 

The HRSG provides injection steam to the combustor as well as process steam. The 

amount of steam injection is limited to the allowable loading of the turbine blades. 

The typical application of the Ctt.eng cycle is in a cogeneration plant where 

increased power can be produced during I~w cogeneration demand and/or peak demand 

periods. Since 1984, several small cogeneration plants have applied the Cheng cycle in 

Cali fornia, Japan, Australia, and EW'Ope. Table 11 -13 presents typical perfonnance and 

cost characteristics. 

11.3.2 Adv_need Coal TechnolofllM 
Coal continues to supply a large portion oftbe energy demand in the U.S. Current 

research is focused on making the conversion of energy from coal more clean and 

efficient. Supercritical pulveri~ coal boilers;aDd pressurized fluidized bed systems are 

two systems that have been developed to improve coal conversion efficiency. 
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Table 11-13 
Cheng Cycle Power Plant 

Performance and Costs 

~ommerc:ial Status pevelopment 

Perfonnance: 

Typical Plant Cap.:ity (MW) ~SO-6S0 

Net Plant Heat Rate (BtulkWh) b,SOO 

Capacity Factor (percent) 60 -75 

leosts: 

Capital Cost (SIkW) 1,025 

O&MCosts: 

Fixed O&M (SlkW-yr) 12 

Variable O&M (SlMWh) 0.6 

ILeveJized Cost (centslkWh) 5.6 - 12.41 

1) California Energy Commission, 1996 Energy Technology Status Report, 
~justed to 1998 dollars. 

11.3.2.1 Supen:tltlca' Pulverized eo./8oI1eta. New generation pulverized coal 

boilers can be designed at supercritical steam pressures of 3,000 to 4,500 psig. compared 

to the conventional 2,400 psig subcritical boilers. This increase in pressure can bring the 

overall efficiency of the unit from below 40 percent to nearly 4S percent. This efficiency 

increase coupled with the latest in emissions control technologies is expected to keep 

pulverized coal systems environmentally and economically competitive with other 

generation technologies. Table 11-14 presents typical performance and cost 

characteristics. 

11.3.2.2 P,....utized Fluidized Bed Combuatlon. Pressurized fluidi~d bed 

combustion (PFBC) is a variation of fluid bed technology in which combustion occurs in 

a pressure vessel at 10 to 15 atm. The PFBC process involves burning crushed coal in a 

limestone or dolomite bed. High combustion efficiency and excellent sulfur capture are 

advantages of this technology. In combined cycle configurations PFBC exhaust is 

expanded to drive both the compressor and gas turbine generator. Heat recovery steam 

generators transfer heat from this exhaust to generate steam in addition to the steam 

generated from the PFBC boiler. Overall thermal efficiencies of PfBC combined cycle 

configurations are 4S to 47 percent. 1bese Se<:ond·generation PFBC systems are in the 



development stage. Table It-IS presents typical perfonnance and cost characteristics. 

Lakeland is currently pursuing a PCFB project with Foster Wheeler for the year 2004. 

This project has more defined costs than the generic alternative listed in Table 11-15. 

Table 11--14 
Supen:ritica1 Pulverized Coal Power Plant 

Performance and Costs 
~ommercial Status lCommercial 

~erfonnance: 

Typical Plant Capacity (MW) 350 - 1,300 

Net Plant Heat Rate (BtulkWh) 9,300 

Capacity Factor (percent) ~-7S 

Availability (permlt) ~8 
~osts: 

Capital Cost (S/k W) 1,230 

O&MCosts: 

Fixed O&M (SlkW-yr) 19 - 23 

Variable O&M (SIMWh) ~.3 

l-evelized Cost (centslkWh) ~. 7 - 4.71 

,J) California Energy Commission, 1996 EnerKY Technolo"y Status Report, 
~justed to 1998 dollars. 
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Table 11-15 
,PCFB Power Plant 

Perfonnance and Costs 
~ommercial Status !Development 

lPerfonnance: 

Typical Plant Capacity (MW) 80 - 350 

Net Plant Heat Rate (8tulkWh) ~,600 (6,700 2nd generation) 

Capacity Factor (percent) ~-75 

leosts: 

Capital Cost (SIkW) 1,330 - 2,050 

O&MCosts: 
' , 

Fixed O&M (SlkW-yr) ~O- 80 

Variable OctM (SlMWh) ~.5 

/Levelized Cost (centslk Wh) ~.5 - 5.81 

, , 

I) CalifomiaEnergy Commission; 1296 EnCllY Technology Status Report, 
Futjusted to 1998 dollars. 

11.3.3 ......",ydtodynamIca 
Magnetohydrodynamic (MHO) power generation converts the thermal energy of a 

high velocity ionized gas to electricity. Cunent prototypes and conceptual designs 

typically use the high temperature combustion of coal to produce a partially ionized flue 

gas, which can be passed through a magnetic field. When this highly conductive plasma­

like flue gas is accelerated in a nozzle and'then passed'through a channel perpendicular to 

a magnetic field an electric field is induced. To successfully ionize the flue gas the 

combustion temperatures must be around S;OOO°F. A seed material such as potassium is 

added to the flue gas flow to increase gas conductivity. 

An MHO system in simple cycle configuration only converts a portion of the flue 

gas energy to electricity_ To optimize the ~rformance of an MHD system, the energy in 

the hot flue gases exiting the MHO generator can be utilized to generate steam for 

additional power generation. This combined cycle configuration can result in an 
efficiency increase of 1 S to 30 pm:ent over tonventional stearn plant efficiencies. The 

overall thermal efficiency could potentially be as high as 60 percent. 
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Emission levels can be effectively controlled in MHO systems. NO~ levels are 

controlled by designing time-tempera~ profiles within the radiant boiler that promote 

the decomposition of NOll fonned in the combustion process. The potassium seed in the 

flue gas reacts with the sulfur compounds to produce a solid potassium sulfate. The spent 

seed is regenerated and converted to non-sulfur containing potassium species. IJarticulalc 

emissions can be controlled by electrostatic precipitator. 

Currently, MHO power generation technolo~y is still in the dcvelopnlcnt stage. 

Estimates on operation, perfo~, costs, and availability are based primarily on 

conceptual designs. Although a variety of the individual subcomponents of this 

technology have been developed and tested, the operation of a fully integrated system has 

not been demonstrated. The driving force behind MHO combined cycle technology is 

improved performance. Currendy, no commercial application of MHD technology 

demonstrates that this improved performance is feasible. Table 11-16 summarizes the 

characteristics of a conceptual )00 MW MHD plant. MHO plant sizes are expecled to be 

500 MW or greater for optimal calnomic feasibility. 

Table 11-16 
Magnelohydrodynamic Combined Cycle Plant 

ConceprualPerformance and Costs 

Commercial Status Development/Conceptual 

Perfonnance: 

[costs: 

Plant Capacity (MW) 

Net Plant Heat Rate (Btulk Wh) 

Capacity Factor (percent) 

Capital Cost (SIkW) 

O&M Costs: 

Fixed OctM (S/kW-yr) 

Variable O&M (SlMWh) 

Levelized Cost (centslkWh) 

11.3.4 Fuel Cella 

100 

10,300 

60-75 

1,300 - 2.500 

~O-35 

1.0 - 3.1 

~.7 - 13.5 

Fuel cens are devices that can convert a hydrogen rich fuel directly to electricity 

through an electrochemical reaction. Fuel cell power systems have the capability of high 
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efficiencies because they arc not limited by the Carnot efficiency that limits .hennal 

power systems. Commercial stationary fuel cell plants are fueled by natural gas. The 

most developed fuel cell technology (or stationary power is the phosphoric acid fuel cell 

(PAFC). Currently PAFC plants have efficiencies on the order of 40 percent. Fuel cells 

can sustain high efficiency operation even under part load conditions and they have a 

rapid response to load changes. The ~llSlNCtion of fuel cells is inherently modular, 

making it easy to size plants according to power requirements. Current PAfC plants 

range from around 200 kW to to MW in size. PAFC cogeneration facilities can auain 

efficiencies approaching 85 percent when the thennal energy from the fuel cell is utilized. 

Also, the potential development of fuel cell/gas turbine combined cycles could reach 

efficiencies of 60 to 70 percent. 

In addition to the potential for low heat rates and low O&M costs, the 

environmental benefits of fuel cells remains one of the primary reasons for 

commercialization. With natural gas as the fuel source. carbon dioxide and water are the 

only emissions. High capital costs arc the primary disadvantage of fuel cell systems. 

These costs are expected to drop significantly in .the future as development effons 

continue. Fuel cell plants arc typically less than 10 MW in size. The perfonnance and 

costs ora 200 kW unit are shown in Table 11·17. 

11.3.5 OcMn W • .,. EtHIIfIY 
Wave energy systems conven the kinetic and potentia) energy contained in the 

natural oscillations of ocean waves into electricity. A variety of proposed mechanisms 

for the utilization of this energy source exist; however. most of which are still in the 

demonstration or prototype testing s~e. The optimal regions for wave power 

applications typically occur between 40 and 60 degrees latitude. although seas that 

consistently experience trade winds can alSo produce sufficient wave energy for power 

applications. 1be potential for the utilization of wave energy is the greatest for 

offshore/deep wave plants. but the technical barriers and associated costs arc also 

considerably higher. Surge devices andosciUating water column devices are the primary 

technologies for converting wave energy, Both types of systems convert the oscillatory 

flow of air or water (driven by the waves) to power via a turbine. 

11·20 
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Table 11·17 
Fuel Cell Power-Plant 
Perfonnance and Costs 

.commercial Status - - ~ommcrciillly Available 

Perfonnance: 

Plant Capacity (MW) 0.2 

Net Plant Heat Rate (8tulkWb) 9,980 

Capacity Factor (percent) 85 
Costs: 

Capital Cost (S/k W) 4,100 

O&MCosts: 

Fixed o&M (S/kW-yr) ~30 

Variable O&M (SIMWh) 0.84 

Levelized Cost (centslkWh) 7.0.9.01 

~I) California Energy Commission. 1996 Energy Technology Status Repon, 
~djusted to 1998 dollars. 

The technical problems of dealing with adverse sea conditions. complexity and 

difficulty of electricity interconnection and transmission. and low reliability have kept 

wave energy systems from being developed commercially. The high capital costs of such 

systems have deterred the implementation of wave energy systems. Table 11-18 presents 

typical performance and cost characteristics. 

11.3.' Nuc/H' (Fualon) 
Theoretically. the potential for fusion power is great. Energy is released when 

two light nuclei such as deuterium and tritium undergo fusion to form heavier nuclei such 

as helium. This new nuclei has less mass than the total of the two original nuclei, 

resulting in a release of energy. Large amounts of energy are released if this fusion 

reaction can be sustained, but fusion also has high initiation energy requirements. A 

temperature greater than 50 million K is required to sustain a deuterium-tritium reaction. 



Table 1 1-18 
Ocean Wave Power Plant 

Perfonnance and Costs 

1C0mmerciai Status Development 

Performance: 

Typical .Plant Capacity (MW) 0.1 - 1.0 

Net Plant Heat Rate (BtulkWh) N/A 

Capacity Factor (percent) 25 
~osts: 

Capital Cost ($JkW) ~,4S0 

O&MCosts: 

Fixed O&M ($JkW-yr) ~O - 103 

Variable O&M ($lMWb) N/A 

~evelized Cost (centslkWb) ~.2 - 38.01 

1) California Energy Commission, 1996 Energy Technology Status Report, 
~justed to 1998 dollars. 

The concept of a fusion power plant is appealing not only ~ause huge amounts 

of energy can be produced from relatively small amounts of readily available resources 

(water and lithium), but also because the fusion process has only a very limited impact on 

the environment. In contrast to fission, the fusion power plant is not likely to undergo a 

uncontrol1ed melt-down situation. The minimal amount of radioactive fusion waste does 

not emit strong radiation during its moderate half-life of approximately 12 years. 

Despite the attractive possibilities of fusion, it has yet to yield a net energy output. 

At the current level of development, the energy required to sustain the fusion reaction is 

still over twice the amount produced. Recently, fusion research funding has been cut 

dramatically in the U.S. The Princeton Tokamak Fusion Test Reactor has been 

decommissioned in the spring of 1997 due to cuts in federal funding of the program. 

Alternative basic research on various aspects of fusion continues and the international 

effort to develop a viable fusion power facility is still significant. Nonetheless. it is likely 

to be well into the next century before fusion develops to the point of commercial 

viability. 
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11.3.7 Oceen T~ EnetJIY 
The conversion of ocean tidal cyc:le energy to electricity can be done through the 

creation of a dam and tidal basin. By opening a sluice gate in the dam. the rising tidal 

waters are allowed to fill the tidal basin. At- high tide these gates are closed and the tidal 

basin behind the dam is filled to ~ity. After the ocean waters have n.'Ccded, the tidal 

basin is released through a turbogenerator in the dam. The capacity factor of such a 

facility is around 24 percent. Times and amplitudes of high and low tide are predictable, 

although these characteristics will vary considerably from region to region. As a rule of 

thumb, a 16 foot tidal amplitude is considered the minimum amplitude for an energy 

conversion system to be considered economically feasible. In North America, the 

Northeast and Northwest coasts of Canada are generally considered the only regions 

where tidal energy plants would be ec:onomi~ally feasible. Tidal amplitudes as high as 50 

feet are experienced on the East Coast of Canada in the Bay of Fundy. 

Utilization of tidal energy for power generation has the environmental advantage 

of a zero emissions tec:hnology. At the same time, tlte environmental impact thai the 

facility has on the coastline must.be carefully evaluated. As with many developing 

technologies for energy utilization and conversion, high capital costs are the primary 

obstacle for widespread application. The ~onomic viability of this option is highly 

dependent on the location chosen for application. Table 11·19 presents typical 

performance and cost characteristics. 

11.3.' Ocean Tllennel E"."" 
The temperature of the ocean may differ up to 40 degrees from the surface to a 

depth of 3000 ft. The idea of utilizing this difference for energy production has existed 

for over a century. Ocean ThennaI Energy Cycle (OTEC) concepts have been developed 

using two basic types of cycles. Closed cycle plants use a low boiling point working 

fluid such as ammonia. The working fluid is heated and vaporized by the warm surface 

water, expanded in a turbine generator. and condensed by the deep cold water. Opcn 

cycle plants use seawater as the working fluid. The warm surface water is flashed to low­

pressure steam, expanded in the turbine generator~ and condensed by the deep cold water. 
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Table 11·19 
Ocean Tidal Power Plant 
Performance and Cosls 

~ommercial Status 

Perfonnance: 

Costs: 

Typical Plant Capacity (MW) 

Annual Energy Capacity (OWh) 

Capacity Factor (percent) 

Capita) Cost (SIkW) 

O&MCosts: 

Fixed O&M (SlkW-yr) 

Variable O&M (SIMWh) 

Levelized Cost (centslkWh) 

!Development 

18 - 240 

~5 - 500 

~o- 25 

1,030 - 4.1 20 

10- 52 

1.5-5.2 

13.0 - 23.0 

In OTEC systems, the relatively small temperature difference between the warm 

and cold thennal reservoirs and the large pumping power required combine for a very low 

overall system efficiency. The best potentials for OTEC sites are in tropical and sub­

tropical areas because of the higher temperature difference between the surface and the 

deep water. Although the potential of utilizing this zero emissions conversion technology 

is attractive, the high capital costs are expected to delay implementation. Also, some 

environmental questions remain regarding the effect of high pumping flow rates and iocal 

temperature changes on the surrounding aquatic environment. 

OTEC systems are still in the development stage. A few 50-200 kW 

demonstration systems are being designed or tested in Hawaii. Due in part to the low 

cost of fossil fuels, which makes OTEC implementation less competitive. funding for 

OTEC research has been limited. currently. new beat exchanger configurations are being 

tested for closed cycle OTEC systems, which could potentially improve performance and 

efficiency of OTEC systems. 

10112-1/511'" Black & VMtcftw. 11-24 



City 01 Lakeland 
...... for PowerAppllclllon 
lie ...... Combined Cycle 

11.4 Energy Storage Systems 
11.4.1 Pumped S.,. 

A pumped storage hydroelectric f.:i1ity requires a reservoir/dam system similar to 

a conventional hydroelectric f.:ility. Excess energy is used to pump water from a lower 

reservoir to an upper reservoir above a dam. When this energy is required. the potential 

energy of the water in the upper reservoir is converted to electricity as the water flows 

through a turbine to the lower reservoir. Capital cost is the primary consideration ,n 

implementing this storage technology. With careful planning and construction. the 

environmental impact of this technology will be negligible. For this study, estimates of 

the cost and perfonnam:e of a 30 MW pumped storage system has been provided. Table 

11-20 presents typical performance and cost estimates. 

Table 11·20 
Pumped Storage 

Performance and Costs 

~ommercia1 Status 

lPerformance: 

Costs: 

Power Capacity (MW) 

Energy Capacity (MWh) 

Capacity Factor (percent) 

Capital Cost (S/kW) 

O&MCosts: 

Fixed O&M (S/kW-yr) 

Variable O&M (SIMWh) 

1C0mmerciai 

~O (5 hour duration) 

150 

~O 

~.OSO 

28 
IN/A 

Levelized Cost (cents/kWb) 19.4 - 12.51 

~ I ) Cal ifomia Ener&Y Commission, 1996 Energy Technology Status Report, 
ladjusted to 1998 dollars. 

11.4.2 s.ttery Sto,.,e 
A battery energy storage system consists of the battery. de switchgear. dcfac 

converter/charger, transformer, ac switchgear. and a building to house these components. 

During the utility peak. periods, the battery system can discharge ac power to the utility 

system for around 4 to S hours. The batteries are then recharged during nonpeak hours. 
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In addition to the high initial cost, a battery system Will require replacement every 8 to lO 

years. Currently. the only commercially available battery systems are lead-acid based 

systems. Research to develop better performing batteries such as sodium-sulfur and zinc­

bromine batteries is currently underway. Commercially available lead-acid systems have 

currently been installed with capacities of up to 21 MW, 140 MWh. The overall 

efficiency of battery systems is on average 72 percent from charge to discharge. The cost 

and performance ora 5 MW (IS MWh) system is provided in Table 11-21. 

Table 11-21 
Battery Energy Storage 
Performance and Costs 

~ommercial Status Commercial 

!performance: 

Power Capacity (MW) 5 (3 hour duration) 

Energy Capacity (MWh) 15 

Capacity Factor (percent) 20 

~osts: 

Capital Cost (S/kW) ~,500 

O&MCosts: 

Fixed OctM (SlkW-yr) 13.5 

Variable O&M (SIMWh) 310 (includes replacement) 

levelized Cost (cents/kWh) 12.0 - 14.0' 

I} California Energy Commission, 1996 Energy Technology StalUS Report, 
adjusted to 1998 dollars. 

11.4.3 Comp,...ed Air Enetfly SfOqge 
Compressed air energy storage (CAES) systems store energy in the fonn of 

compressed air in an undergroWld cavern. Air is compressed during off-peak hours, 

stored in an underground cavern and then used when needed by expanding the 

compressed gas through a turbogeneration system. In combustion technology 

applications. over half the energy produced by the turbine generator is required to drive 

the compressors. The ability to compress the working fluid during the off-peak hours is 

the advantage of the CAES system. During~' hours the compressed air from the 

cavern is extracted and preheated in the recuperator. Once heated, the air is combusted 

with oil or gas and the hot exhaust is expanded through the combustion turbine. The 
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location of a CAES plant must be suitable for cavern construction. To utilize this storage 

method, a new plant will typically be designed around the CAES system requirements. 

The first commercial scale CAES plant in the world is a 290 MW plant in 

Huntorf. Gennany. This plant has been operated since 1978, providing 2 hours of 

generation with 8 hours of charging. In 1991, a 110 MW CAES facility in Mcintosh, 

Alabama began operation. CAES units have a reputation for achieving good availability. 

Table 11-22 shows the perfonnance and cost characteristics of the compresSt.~ air energy 

storage. 

Table 11-22 
Compressed Air Energy Storage 

Performance and Costs 
lCommercial Status 

iPerlonnance: 

Costs: 

Typical Plant Capacity (MW) 

Availability (percent) 

Capital Cost ($/k W) 

O&MCosts: 

Fixed O&M ($/kW-yr) 

Variable O&M (SIMWh) 

Commercial 

~S-300MW 

86 

1,230 

• -20 

6.0 - 12.0 

~evclized Cost (centslkWh) 6.0 - 6.5· 

I) California Energy Commission, 1996 Energy Technology Status Report. 
:adj usted to 1998 dollars. 

11.4.4 Fly Wh .. , Energy Storacre 
The flywheel provides a means to store energy in the form of rotational inertia. 

Flywheels have a number of advantages as an energy storage device. First, compared to 

other storage technologies, such as lead-acid batteries or pumped storage hydro systems. 

they are very compact due to a high energy density (Wh/kg). They have a very long life 

cycle with low operating and maintenance costs. They also can transfer large amounts of 

energy quickly. These advantages make flywheel systems particularly advantageous to 

Ihe transportation industry. where weight reciUf;tion and quick energy transfer (fast 

acceleration) arc important parameters. Although high tech prototype flywheels can 
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exceed 80 percent efficiency from storage to release. they are still in the research and 

development stage. In order for a flywheel to be etonomically viable for general purpose 

energy storage, the capital cost must be reduced. the performance must be enhanced with 

new materials and low friction bearings. and the motor/generator controls need to be 

enhanced to better utilize flywheel energy under the always changing flywheel speed. 

Current research is focusing on the development of magnetic bearings utilizing high 

temperature superconductor tethnology. At this point in flywheel development. the price 

per stored energy is significantly lower for conventional battery systems. Flywheels 

currently cannot compete against battery systems, particularly in the power industry. 

11."5 Supw ConducII"" ~ EnetJIY Sfo,...,. 
A superconducting magnetic energy storage (SMES) unit stores energy by 

allowing a current to pass through a "zero resistance" toriodal winding. storing the energy 

in a magnetic field. SMES systems for power industry storage applications are still in the 

research and development stage. 1be cost of these high tech systems must be reduced 

significantly before they will become commercially viable for large energy storage. 

Commercial SMES systems are available for eliminating power surges and dips in cenain 

industries where elimination of these brief discontinuities is essenlial. 

11.5 Nuel •• r (Fission) 
The environmental and safety issues (and associated costs) involved with 

producing power from nuclear reactors has kept new nuclear plants from being 

constructed in the U.S. Table 11-23 provides a rough estimate of nuclear power plant 

costs. 

11.6 Conventional Altem.lives 
Several conventional capacity addition alternatives were selected for 

consideration. The size of the alternatives seletted considered the need for capacity and 

the suitability of the Mcintosh site for installation of the alternatives. The alternatives 

considered include specific alternatives that L~eland has studied in the past as well as 

generic alternatives. Conventional generating unit alternatives considered for capacity 

expansion included the following: 

• Pulverized coal. 
• Fluidized ~. 
• Combined cyde. 
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• Simple cycle oombustiQn turbine. 

Table 11·23 
Nuclear Power Plant 

Performance and Costs 

Commercial Status 

Performance: 

leosts: 

Typical Plant Capacity (MW) . 

Net Plant Heat Rate 

Capacity Factor (percent) 

Capital Cost (SIk W) 

O&MCosts: 

Fixed O&M (SIkW-yr) 

Variable OctM (SIMWh) 

lLevelized Cost (centslkWh) 

~ommercial 

>6OOMW 

10,500 

~5 -80 

~.300 

95 

13.0 

5.8· 15.0 

Combustion turbine based alternatives were based on the si7..e and performance of 

specific machines, but were not intended to limit consideration to only those machines. 

There are a number of combustion turbines available from different manufacturers with 

similar sizes and performance characteristics. The pulverized coal and nuidized bed units 

arc assumed to be located at the Mcintosh' site. Combined cycle and simple cycle 

combustion turbines were assumed to be installed on the Mcintosh site and to take 

advantage of existing infrastructure. 

Performance and O&M cost estimates have been compiled for each capacity 

addition alternative. The estimates provide representative values for each generation 

alternative and show expected trends in performance and costs within a given technology 

as well as between technologies. Degradation is also included. Actual unit performance 

and availability will vary based on site conditions, regulatory requirements, and operation 

practices. Capital costs for conventional technology alternatives are in 1998 dollars. 

11.6.1 Performance Eatl".",.. 
11.6.1.1 N.t Plant Output Net plant output (NPO) is equal to the net turbine output 

less auxiliary power. 
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11.6.1.2 Equlv.,.", A".'1UI11fy (EA). Equivalent availability is a measure of the 

capacity of a generating ~it to produce power considering limitations such as equipment 

failures. repairs, and maintenance activities. The equivalent availability is equal to the 

maximum possible capacity factor for a unit as limited by forced, scheduled, and 

maintenance outages and deratings. The equivalent availability is the capacity tru:tor that 

a unit would achieve if the unit were to generate every megawatt·hour il was available to 

generate. 

ff.I. f.3 Equi".Ien, Forced oue.ge Rate (EFOR). Equivalent forced outage rate 

is a reliability index, which reOec:ts the probability that a unit will be capable of providing 

power when called upon. It is determined by dividing the sum of forced outage hours 

plus equivalent forced outage hours, by the sum of forced outage hours pl.us service 

hours. Equivalent forced outage hours take into account the effect of partial outages and 

are equal to the number of full forced outage hours that would result in the same lost 

generation as actually experienced during partial outage hours. 

1f.6.1.4 P/.nned "'.inten.1tf:e Outage. Estimates are provided tor the time 

required each year to perform scheduled maintenance. 

11.1.1.5 Startup Fuel. Estimates for startup energy, where applicable. in millions of 

Btu, are based on the fuel required to bring the unit from a cold condition to the speed at 

which synchronization is first achievable under normal operation conditions. 

11.6.1.6 Net ~nt 11M' RaM. Estimates for net plant heat rates are based on the 

higher heating value of the fuel. Heat rate estimates are provided for summer (970 F 

ambient) and winter (300 F ambient) conditions for combustion turbines and combined 

cycle units. Allowance for heat rate degradation over time because of aging has been 

included. Heat rates may vary as a result of factors such as turbine selection, fuel 

propenies, plant cooling method~ auxiliary power consumption, air quality control 

system, and local site conditions. 

f1.6.1.7 DegtadMion. For steam plants, performance degrades with time due to 

erosion, corrosion. and increased leakage. Similarly. performance of simple cycle 

combustion turbines and combined cycle plants will degrade with time. Periodic 

maintenance and overhauls can recover part of the degraded performance. However, 

some performance cannot be recovered. Approximations for performance degradation, 

which were applied to the new clean performance estimates of the combined cycle and 

simple cycle alternatives, included a 2.0 percent heat rClte and 4 percent output 
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degradation. A 2.0 percent heat rate degradation was assumed for the pulverized coal and 

fluidized bed alternatives with no tapaCity degradation assumed. 

11.6.2 CoatEd",.,.. 
11.1.2.1 c.pn.1 Costa. Capital costs were developed on the basis of the eUlTent 

competitive generation market. Indirect costs include the typical items of engineering. 

construction management, general indirect costs, and contingency. In addition, other 

indirect costs included were SCADA interface costs, spares, owner's engineer, 

pennitting, training. and substation costs to integrate the unit into the Mcintosh substation 

in order to place the costs on a comparable basis with costs resulting from purchase 

power bids. Direct costs for the combined cycle alternatives include bypass stacks with 

dampers, along with continuous emissions monitoring equipment. Direct costs for 

natural gas alternatives include a fuel oil storage tank. Costs for the coal units to be 

located at Mcintosh site include costs for substation integration. Total capital cost is the 

summation of direct and indirect cost and interest during construction for commercial 

operation. The construction period is the time from stan of construction to commercial 

operation. The construction period was used to estimate costs for interest during 

construction (IDC). 

11.6.2.2 0&11 Coata. O&M estimates are based on a unit life of 25 years for 

combustion turbines and combined cycles, variable and fixed contingency of 20 percent, 

and baseJoad capacity factor of 92 percent (except simple cycle units which assumed a 

capacity factor of 30 percent for the SOlO, 20 percent for the 501 F, and 5 percent for all 

others). Fixed O&M costs are those that are independent of plant electrical production. 

The largest fixed costs are wages and wage-related overheads for the pennanent plant 

staff. Fuel costs typically are detennined separately and are not included in either fixed 

or variable O&M costs. The O&M costs presented in this application are typically 

referred to as nonfuel O&M costs. Variable O&M costs include disposal of combustion 

wastes and consumables such as scrubber additives, chemicals, lubricants, water, and 

maintenance repair parts. Variable O&M costs vary as afun~tion of plant generation. 

11.6.2.3 CuI-Fueled 0&11. O&M and perfonnance estimates for the coal-fueled 

alternatives were based on the following assumptions. 

Fixed O&M costs include operating staff salary costs, basic plant supplies, and 

administrative costs. Variable operations costs includ~ an assumed lime cost of $95/ton 

for flue gas desulfurization (FGD); limestone cost of$221ton for the CFB; waste disposal. 

which includes trucking to an onsite landfill, dozing and flattening (mobile reclaim 
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equipment); and startup fuel oil. Variable. maintenance costs are the costs associated with 

the inspection/maintenance of plant components based on the operating time of the plant, 

such as steam turbine inspection costs. Staffing estimates provided are based on recent 

utility experience with modem facilities .. 

An additional variable O&M cost of 0.73 SIMWh is included for the SCR, which 

includes NHJ costs and catalyst replacement costs. For the SNCR, the additional variable 

O&M cost is approximately 0.52 SlMWh for NH3 costs. The pulverized coal unit is 

assumed to require SCR, while the fluidiZed bed unit is assumed to require SNCR. The 

PCFB unit is assumed to require an SCR. 

Mcintosh 4, a proposed Prcssuri~ Circulating Fluidized Bed unit is currently in 

the design stages. It has not been determined if a scrubber will be required for this unit. 

For the economic analysis, the 04M cost for the scrubber has been included. 

11.'.2.4 Combined Md Simple Cycle.O&ll. O&M and performance estimates for 

the combined cycle and simple cycle units.were based on the following assumptions: 

• Primary fuel-Natural gas. 
• NO. control methode-Dry low NOA combustors. 

• Capacity and heat rate degra¢ltion of 4 and 2 percent, respectively, has 

been included in the performance estimates. 

• Combustion turbine generator (eTG) maintenance estimated costs 

provided by manufacturers. 

• erG specialized labor cost estimated at S38/man-hour for Westinghouse 

and S35/man-hour for General Electric (provided by manufacturers). 

• CTG operational spares, combustion spares, and hot gas path spares are 

not included in the O&M cost. These costs are included in the capital 

cost. 

• Heat recovery steam generator (I-IRSG) annual inspection costs arc 

estimated based on manufacturer input and Black & Veatch data. 

• Steam turbine annual, minor, and major inspection cosls are estimated 

based on Black & Veatch data. Annual inspections occur every 8.000 
hours of operation, minor overhauls occur every 24,000 hours of 

operation, and major overhauls occur every 48,000 hours of operation. 

• The costs for demineralizer cycle makeup water and cooling lower raw 

water are included. 
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• The variable OctM analysis is based on a repeating maintenance 

schedule for the CTG and includes replacement and refurbishment costs. 

The annual average cost is the estimated average cost over the 25 year 

cycle life. 

• O&.M costs for the simple cycle 501 G is based on a 30 percent capacity 

factor. 

• O&M costs for the simple cycle 50 I F is based on 20 percent capacity 

factor. 

• O&M costs for all other simple cycle alternatives are based on a 

5 percent capacity factor. 

11.'.3 Pulverized eo.I 
A 250 MW pulverized coal unit with dry scrubber, electrostatic precipitator, and 

selective catalytic reduction (SeR) was selected as a solid fueled alternative. The unit is 

assumed to be located at the existing Mcintosh site. Coal is assumed to be delivered by 

rail and cooling is achieved with mechanical draft cooling towers. Table 11·24 presents 

the estimated cost and performance of the 250 MW pulverized coal unit. 

11 ••• 4 Fluidized Bed 
A 250 MW atmospheric circulating fluidized bed unit (CFB) with selective 

noncatalytic reduction (SNCR) was selected as another solid fuel alternative. The CFB is 

capable of burning a wide range of fuels. For expansion planning purposes. the CFB is 

assumed to burn coal. Like the pulverized coal unit, the CFB is assumed to be located at 

the existing McIntosh site. Coal is assumed to be delivered by rail and cooling is 

achieved with mechanical draft cooling towers. Table 11·25 presents the estimated cost 

and performance of the 250 MW CFB unit. 
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Table 11-24 
Estimated Cost and Perfonnance of 250 MW Pulverized Coal Unit 

! 

Item 

Steam Pressure, psia 2.535 

Steam Temperature, OF 1.000 

Reheat Steam Temperature, OF 1,000 

Direct Capital Cost, 1998 S 1,000 186,577 

Indirect Capital Cost, 1998 S 1,000 81,658 (1
) 

Total Capital Cost, 1998 SI,OOO 268,235 

O&M Cost-Baseload Duty 

Fixed O&M Cost, 1998 SIkW'-y 23.18 

Variable O&M Cost, 1998 SIMWh 2.46 

Equivalent Availability. percent 85 

Equivalent Forced Outage Rate, percent- 7 

Planned Maintenance Outage, week sly 4 

Startup Fuel (cold start), Mbtu 1,000 

Construction Period, months 30 

k W Output, Net Plant Heat Rate (NPHR), HHV, Btulk Wh 

100 Percent of Full Load 250,000/10,141 

75 Percent of Full Load 187,000/10,317 

50 Percent of Full Load 125.000/10,878 

25 Percent of Full Load . 62.500/13,062 

(I) Includes interest during construction. 
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Table 11·25 
Estimated Cost and Performance of250 MW Fluidized Bed Coal Unit 

Item 

Steam Pressure, psia 2,535 

Steam Temperature, OF 1.000 

Reheat Steam Temperature, of 1.000 

Direct Capital Cost, 1998 $1.000 173,409 

Indirect Capital Cost, 1998 S 1,000 18531 (lJ • 
Total Capital Cost, 1998 S 1,000 251.946 

O&'M Cost·Baseload Duty 

Fixed O&M Cost, 1998 SlkW-y 18.75 

Variable O&M Cost, 1998 SIMWh 1.71 

Equivalent Availability, percent 84 

Equivalent Forced Outage Rate. percent 1 

Planned Maintenance Outage, week sly 4 

Startup Fuel (cold start), Mbtu 4,200 

Construction Period, months 30 

kW Output. Net Plant Heat Rate (NPHR), HHV, BtulkWh 

100 Percent of Full Load 250,000/10.543 

75 Percent of Full Load 187,50011 0,803 

50 Percent of Full Load 125,000/11.593 

25 Percent of Full Load 62,500/14.516 

(I) Includes interest during construc::tion. 
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11.'.5 Praaurind Cln:uIafI", Ruldlzed Sed 
Lakeland is currently pursuing a project utilizing the pressurized circulating 

fluidized bed technology. The flexibility, low cost, and efficiency of this technology will 

provide for low cost generation for many years. The Pressurized Circulating Fluidized 

Bed (PCFB) process is essentially a combined cycle system burning solid fuel; wherein; 

the conventional gas turbine combustor is replaced by a pressurized fluidized bed 

combustor and the turbine section is replaced by a hot gas expander rugg ... ~i7..ed to tolerate 

the dust downstream from the primary and secondary cyclones. 

The project is a Depanment of Energy (DOE) PCFB project that will provide 

baseload capacity for the City. With the participation of DOE, the project will receive 

substantial cost savings and provide low cost energy and capacity for the City of 

Lakeland. The project is panially being funded under the Clean Coal Technology 

Program by the US Department of Energy (DOE) under two cooperati\'c agreements. 

The project is demonstrating Foster Wheeler PYROFLOW PCFB. technology 

integrated with Westinghouse's hot gas filter (HGF) and power generator technologies. 

The time frame for the projcct is approximately 8 years broken into three separate phases: 

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

and construction, and concluding with a 4 year demonstration (commercial operation) 

period. 

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

on the pressurized combustion of solid fuel to generate steam in a conventional Rankine 

cycle combined with the expansion of hot pressurized flue gas through a !las turbine in a 

Brayton cycle. The technology can be subdivided into the basic PCFB cycle and the 

topped PCFB cycle. In the PCFB cycle, hot pressurized flue gas is expanded through the 

gas turbine at a temperature of less tIwll,6S0°F. Topped PCFB cycles ,include a coal 

carbonizer (mild gasifier) to generate a low Btu fuel gas. Char and limestone entrained in 

the syngas are removed by the Westinghouse hot gas filter and transtimcd back to the 

PCFB combustor for complete carbon combustion and limestone utilil.ation. The hot 

clean filtered syngas is then fired in a topping combustor to raise the turbine inlet 

temperature to almost 2.000°F. Both versions of PCFB technology offer high cycle 

efficiencies and low emissions. 

The project will be constructed in two phases. Phase I includes the basic cycle 

and will be operated for approximately 2 years before Phase If adds the topped cycle. 
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The project cost includes the cost estimates for the design and construction of 

Phases I and 11, the 4 year operating demonstration period, and in-kind contributions to 

the project by both Lakeland and the technology providers. A final "not to exceed" cost 

to Lakeland is currently under negotiation. The DOE funding also covers half the 

operating expenses for the demonstration period. Negotiations between Lakeland and the 

technology providers are progressing at the time of this filing. The results of those 

negotiations will determine whether or ~t this proposed unit addition will remain the 

most cost effective capacity choice for. Lakeland after the conversion of Mcintosh 5. 

Table 11-26 presents the estimated cost and perfonnance for the DOE PCFB project. The 

unit will be capable of burning both coal and petroleum coke. 

11 .••• Combined Cycle 
Four combined cycle units were selected as generating unit alternatives: 

• I x 1 General Electric 7EA (Table 11-27) 

• 2 x 1 General Electric 7EA 

• J x 1 Westinghouse 501 F 

• I x 1 Westinghouse SO I G 

. (Table 11-28) 

(Table 11-29) 

(Table 11-30) 

The combined cycles all utilize. conventional, heavy-duty, industrial-type. 

combustion turbines. Several other vendors were analyzed and demonstrated similar 

performance characteristics or perfonnances that were less efficient than the alternatives 

selected. The combined cycles would be dual fueled with natural gas as the primary fuel. 

Specifications for perfonnance and operating costs are based on natural gas fuel and 

base load operation. The combined cycles assume that emission requirements will be mel 

with dry low NOx combustors. The units would .be located at the Mcintosh site and 

would utilize existing common facilities to the extent possible. Natural gas compressors 

are not included in the cost estimates because. natural gas pipeline pressure is assumed 

adequate. 
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Table 11-26 

Generating Unit Characteristics 

DOE Pressurized Fluidized Bed Unit - Phase I 

Item 

Steam Pressure. psia 2.400 

Steam Temperature, of 1.050 

Reheat Steam Temperature, OF 1.050 

Direct Capital Cost, t 998 $1.000 119,383 

Indirect Capital Cost, 1998 $1,000 23,877 ~Il 

Total Capital Cost, 1998 $1 ,~2)() 143,260 

O&M Cost-Baseload Duty 

Fixed O&M Cost, 1998 $/kW-y 27.65 

Variable O&M Cost, 1998 SlMWh 1.73 

Equivalent Availability, percent 74.2 

Equivalent Forced Outage Rate, percent 12 

Planned Maintenance Outage. weeksly 4 

Startup Fuel (cold start), Mbtu 1,200 

Construction Period. months 28 

kW Output, Net Plant Heat Rate (NPHR), HHV, BtulkWh 

100 Percent of Full Load 238,00018,776 

75 Percent of Full Load 173,000/9,03 t 

50 Percent of Full Load 122,000/9,961 

25 Percent of Full Load 83,000/11,687 

(I) Includes interest during construction. 
(2) Total capital cost is reduced by DOE funding including 4 years ofO&M 

contributions applied to the total capital cost. 
(3) This estimate is not finalized and may be lowered if the scrubber is not required and 
contingency costs can be lowered. 
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Table 11-27 
Generating Unit Characteristics 

General Electric 7EA I x 1 Combined Cycle 

Item 

Steam Pressure, psia 1,250 

Steam Temperature, OF 940 

Reheat Steam Temperature, OF --
Direct Capital Cost, 1998 S 1,000 53,695 

Indirect Capital Cost, 1998 $1,000 11.085 (I) 

Total Capital Cost, 1998 $1 ,000 ·64,780 

O&M Cost-Baseload Duty 

Fixed O&M Cost, 1998 $/kW-y 3.29 

Variable o&M Cost, 1998 $/MWh 2.37 

Equivalent Availability, pertent 92.1 

Equivalent Forced Outage Rate, percent 3.7 

Planned Maintenance Outage. weeksly 2.25 

Stanup Fuel (cold start), MBtu 59 

Construction Period. months 20 

k W Output, Net Plant Heat Rate (NPHR), HHV, 
Btu/kWh 97° F 30°F 

100 Percent of Full Load 1 09,939/8, 114 127,53817,642 

79 Percent of Full Load 86,852/8,454 100.75517.928 

59 Percent of Full Load 64,864/9,219 75.248/8,507 

35 Percent of Full Load 38,479/11.288 44.638/10,20 I 

(1) Includes interest during construction. 
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T~Je·l1-28 

Generating Unit Characteristics 
General Electric 7EA 2 x t Combined Cycle 

Item 

Steam Pressure. psia 1,250 

Steam Temperature, of 940 

Reheat Steam Temperature, of --
Direct Capital Cost, ) 998 S) ,000 89,586 

I ndirect Capital Cost. 1998 $1,000 20,779 41 ) 

Total Capital Cost, 1998 S 1,000 t 10,365 

O&M Cost-Baseload Duty 

Fixed O&M Cost. 1998 .SIkW-y 2.24 

Variable O&M Cost, 1998 SIMWh 2.16 

Equivalent Availability, peKent 92.5 

Equivalent Forced Outage Rate, percent 3.0 

Planned Maintenance Outage, weeksly 2.25 

Startup Fuel (cold start). MBtu 119 

Construction Period, months 22 

k W Output, Net Plant Heat Rate (NPHR), HHV, 
BtulkWh 97° F 

100 Percent of Full Load 222,09617,938 

75 Percent of Full Load 166,572/8,258 

50 Percent of Full Load 111,048/8,178 

25 Percent of Full Load 55,524/9,865 

(I) Includes interest during construction. 

1OI12-11S11_ 

30° F 
257,217/7,585 

192,91217,812 

128,60917.661 

64,304/9,063 
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Table 11-29 
Generating Unit Characteristics 

Westinghouse 1 x 1 501 F Combined Cycle 

Item 

Steam Pressure, psia 1,800 

Steam Temperature, of 1,050 

Reheat Steam Temperature, OF 1,050 

Direct Capital Cost, 1998 $1,000 95,370 

Indirect Capital Cost, 1998 S t ,000 22799(1) , 

Total Capital Cost, 199851,000 118,169 

O&M Cost-Base load Duty 

Fixed O&M Cost, 1998 SlkW-y 2.40 

Variable O&M Cost, 1998 SIMWh 2.30 

Equivalent Availability. percent 91.8 

Equivalent Forced Outage Rate, percent 4.1 

Planned Maintenance Outage, weeksly 2.25 

Startup Fuel (cold start). MBtu 8S 

Construction Period, months 25 

kW Output, Net Plant Heat Rate (NPHR), HHV, 
BtulkWh 97° F 

100 Percent of Full Load 236,630/6,945 

75 Percent of Full Load 175,10617.483 

52 Percent of Full Load 123.048/8,0 II 

27 Percent of Full Load 63,890/10,474 

(1) Includes interest during construction. 
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30° F 
268.902/6,635 

201.677/6,952 

142,51917,495 

75,293/9,632 
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Table 11-30 
Generating Unit Characteristics 

Westinghouse I x I 5010 Combined Cycle 

Item 

Steam Pressure, psia 1,815 

Steam Temperature, OF 1,050 

Reheat Steam Temperature, OF 1,050 

Direct Capital Cost, 1998 S 1.000 135,500 

Indirect Capital Cost, 1998 SI,OOO 33.185 (II 

Total Capital Cos~ 1998 S 1,000 165,685 

OkM Cost-Baseload Duty 

Fixed O&M Cost, 1998 SIkW-y 1.133 

Variable O&M Cost, 1998 SIMWh 1.266 

Equivalent Availability, percent 91.6 

Equivalent Forced Outage Rate, percent 4.5 

Planned Maintenance Outage. weeksly 2.25 

Startup Fuel (cold start). MBtu 92 

Construction Period. months 27 

kW Output, Net Plant Heat Rate (NPHR). HHV, 
BtulkWh 97° F 30° F 

100 Percent of Full Load 337,507/6,699 384,380/6.249 

75 Percent of Full Load 253,13016,877 288,285/6,415 

50 Percent of FuJI Load 168,75417,603. 192,19017,091 

25 Percent of Full Load 118,127/8,922 134,533/8,321 

(I) Includes interest during construction. 
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11.'.7 Simple Cycle Combudon Tulfll,.. 
Three simple cycle combustion turbines were selected as generating unit 

alternatives: 

• General Electric LM6000 (Table 11·31) 

• General Electric 7EA (Table 11-32) 

• Westinghouse SOlF. (Table 11-33) 

The 7EA and 50lF combustion turbines are heavy.duty, industrial combustion 

turbines. The LM6000 is an aeroderivative combustion turbine. The combustion 

turbines are dual fueled with specifications for performance and operating costs based ou 

natural gas operation. 
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Table II~31 
Generating Unit Characteristics 

General Electric LM6000 Simple Cycle 

Item 

Steam Pressure, psia --
Steam Temperature. of --
Reheat Steam Temperature. OF --
Direct Capital Cost, 1998 SI.000 15,275 

Indirect Capital Cost, 1998 SI,OOO 3,224 (I) 

Total Capital Cost, 1998 SI,OOO 18.499 

O&M Cost-Baseload Duty 

Fixed O&M Cost, 1998 SlkW-y 5.45 

Variahle O&M Cost, 1998 $/MWh 6.92 

Equivalent Availability, percent 95.8 

Equivalent Forced Outage Rate, percent 2.3 

Planned Maintenance Outage, weeksly I 

Stanup Fuel (cold start), MBtu 6 

Construction Period. months 13 

k W Output. Net Plant Heat Rate (NPHR). HHV, 
Btw'kWh 970 F 300 F 

100 Percent of Full Load 33,360/10.684 42,796/10,051 

75 Percent of Full Load 25,020/11,472 32,097110,462 

50 Percent of Full Load 16,680/13,359 21,398/11,783 

25 Percent of Full Load 8,340119,292 10.699/16,297 

(I) Includes interest during construction. 

10112-1/511'" 11~ 



city of LMeIancI 
Need for Power Apple'" 
Mclntaeh I COmbInecJ Cycle 

Table 11-32 
Gene~ting Unit Characteristics 

General Electric 7EA Simple Cycle 

Item 

S1eam Pressure, psia --
Steam Temperature, OF --
Reheat Steam Temperature, OF --
Direct Capital Cost, 1998 S 1,000 21,228 

Indirect Capital Cost, 1998 SI,OOO 4,917 (II 

Total Capital Cost, 1998 $1,000 26,145 

O&M Cost-Baseload Duty 

Fixed O&M Cost, 1998 $/kW~y 3.32 

Variable O&M Cost. 1998 SIMWh 23.56 

Equivalent Availability, percent 95.6 

Equivalent Forced Outage Rate. percena- 2.1 

Planned Maintenance Outage, weeksly 1.25 

Startup Fuel (cold start), MBtu 12 

Construction Period. months 13 

kW Output, Net Plant Heat Rate (NPHR), ,HHV. 
BtulkWh 97° F 

100 Percent of Full Load 72,432/12,335 

75 Percent of Full Load 54,324/13,504 
, ' 

50 Percent of Full Load 36,216/15,844 

25 Percent of Full Load 18,108123,515 

(1) Includes interest during construction. 

10112-1/111_ 

30° F 
83,767/11,643 

62,825/12,705 

41,884/14,895 

20,942/21,513 
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Tabl~ 11-33 
Generating Unit Characteristics 

Westinghouse SOtF Simple Cycle Combustion Turbine 

Item 

Steam Pressure, psia --
Steam Temperature. OF --
Reheat Steam Temperature, of --
Direct Capital Cost, 1998 51,000 42.585 

Indirect Capital Cost, 199851,000 9,962 (I) 

Total Capital Cost. 199851.000 52,547 

O&M Cost-Base load Duty 

Fixed O&M Cost, 1998 51kW-y 5.50 

Variable O&M Cost, 1998 SIMWh 2.00 

Equivalent Availability, percent 91.8 

Equivalent Forced Outage Rate, percent 4.1 

Planned Maintenance Outage. weeksly 2.25 

Startup Fuel (cold start), Mbtu 85 

Construction Period, months 14 

kW Output. Net Plant Heat Rate (NPHR), HHV. 
BtulkWh 97° F 30° F 

100 Percent of Full Load 156,100/11,216 186.500/10,243 

75 Percent of Full Load 117.075/12,142 139,875/11.089 

50 Percent of Full Load 78.050113,843 93.250/12,642 

25 Percent of Full Load 39.025/17,276 46.625/15.778 

(I) Includes interest during construction. 
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12.0 Supply~lde Screening 

Lakeland has conducted a very thorough search for supply-side ~Iternatives thai 

would best fit the planning needs for future demands. The numerous supply-side 

alternatives identified in Section 11.0 must be reduced by screening methods to arrive at 

an acceptable number of alternatives to model in detail. Lakeland has conducted a two­

phase screening process to reduce the number of alternatives. The first phase of the 

screening process, Phase I, el.iminates alternatives that are not technically or 

commercially viable for Lakeland. The second phase, Phase II, eliminates alternatives 

based upon a busbar analysis. Details of the screening process are outlined below. 

12.1 Ph_ISC .... nlng 
The first phase eliminated alternatives that were not technically feasible or are still 

under commercial development at this time. Alternatives that were eliminated for 

technical feasibility were based upon Lakeland's ability to suppon the proposed 

technology. Instances where Lakeland could not suppon the resources necessary for the 

technology include: wind, hydroloBY, and additional refuse derived fuels. Below is a 

discussion of why each alternative or alternative group was eliminated from the study. 

12.1.1 Renewable Tecltnologle8 
The five renewable technologies identified in Section 11.1, including: wind 

energy, solar thenna! and photovoltaics, wood chip, geothennal, and hydroelectric were 

reviewed to detennine if Lakeland could support the technical feasibility and provide the 

available resources needed for these alternatives. Lakeland could not support the wind 

generation technologies due to the wind conditions necessary for generation. The wood 

generation technologies were deleted from consideration due to environmental emission 

concerns and lack of raw matcrials for baseload operation. Geothermal and hydroelectric 

alternatives were eliminated due to a lack of natural resources to suppon these 

technologies. Solar thermal and photovoltaics were considered for Phase II. 
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Waste technOlogies evaluated include mass burn units. refused deri"ed fuel 

(RDF). landfill gas. sewase sludge; and used tire fueled generating units. All waste 

technology alternatives were eliminated based on insufficient fuel supply availability. 

Lakeland is currently bumina all city-collected refuse and some county refuse. Lakeland 

currently does not have landfill sites where methane gas is being collected. The City 

currently uses all sewage residQals at .established wetlands so\1th of town. There are no 

known tire storage facilities in Polk County. 

12.1.3 Advanced r.llno1of11e8 .. 
Advanced technologies evaluated include humid air turbine (HAT), Kalina and 

Cheng cycles, advanc:edcoal technologies, ~ohydrodynamics, fuel cells. fusion, and 

ocean wave and ocean tidal systems. On~y fuel cell and supercritical coal technologies 

are considered commercially viable at this time. Therefore. the other alternatives were 

eliminated from further consideration. 

12.1.4 EnetJly Storage S...,.".. 
Energy storage systems evaluated include pumped storage, battery storage. 

compressed air energy storage, flywheel storage, and super conducting magnetic energy 

storage. Pumped storage and compressed air are commercially proven resources. but 

Lakeland's natural resources do not provide access to these technologies. Banery 

storage, flywheel storage. and super conducting magnetic storage were eliminated from 

further consideration since the status ofthesc alternatives is experimental, 

12.1.5 Nuclear 
Nuclear power was included for the next level of screening. 

12.1.' Conventional r.hnoIogIN 
Conventional generating unit alternatives considered for capacity expansion 

include pulverized coal, fluidized ~ oombined cycle, and simple cycle combustion 

turbines. These alternatives were included in the second phase of screening analysis. 
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12.2 Ph_ II ScrMnlng 
The alternatives that pused the initial screening analysis of Phase I are included 

in the Phase II screenina analysis, which considers the capital and operating costs of the 

units on 8 busbar level. Supply-Side alternatives that pass the Phase 11 screening will be 

modeled in detail for the etonomic evaluation of supply-side alternatives. Figure 12·1 

and 12-2 displays the busbar screening curve based upon the cOSI and perfonnance 

estimates provided in the tables in Settion 11.0. Details of the screening are provided in 

the following subsections. 

The two remaining renewable technologies, after the Phase I sc:recning analysis, 

are the solar thennal and photovoltaics tethnologies. Lakeland reviewed these 

alternatives as a generating technology for supply lO consumers and found that the capital 

and operating costs to be two to three times the costs of operating a conventional 

alternative. While solar technologies may fulfill-8 potential niche market, as Lakeland is 

researching. for remote generation or conservation devices. the technologies do not 

represent a cost-effective alternative at this juncture. Lakeland is currently promoting 

solar and photovoltaic tethnologies through their involvement in projects discussed in 

8.2.1 through B.2.3. 

12.2.2WMfe T«:h""'" 
No waste tethnologies passed Phase I screening do to insufficient fuel supply f~r 

baseload generation. As an aside. most of the alternatives would be too costly to build 

and operate in comparison to conventional alternatives. 

Advanced !ethnologies that passed the Phase I screening was advanced coal 

technologies and fuel cells. These alternatives were analyzed based on capital and 

operating costs and eliminated from further considerations. 

80112·11311. 12-3 



CttyofUMI ..... 
HIIed for Power AppIicMion 
Iklntoeh 5 combined Cycle SuppIy·S. Scr..nil! 

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

ScrHning An.lv.i. 
Su,ptv·Side Convention.' Altern.tive. 

300 ~»' ~-e 

250 

• 200 
I 

J 

I 
ISO 

100 t ? 7' 

50 

0+1------------------------------------------------------------------------------~ 
1% 100% 

CIPlcity Fletor (perc.nt) 

-250MWPC 250MWFBC ~OOEPFBUllil~7EAIX1CC -e-7EA2X1CC -+-,X1501FCC 
~IXl 501G CC -LM6000 SC - -7EA SC ~ SOIF seCT 

Figure 12-1: Generarion Cost Screening Analysis for Conventional Altemalives 
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Figure 12-2: Generation Cost Screening Analysis for Conventional Alternatives 
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12.2.4E,..,., S..,. S,...,... 
Energy storage systems were eliminated from further consideration in Phase I due 

to lack of resources or the status of these alternatives as experimental. Also the 

alternatives were very costly to build and operate at this point. 

12.2.5 NucINT 
Nuclear power represents a capital-intensive technology and as demonstrated on 

the screening curves, it would not be a cost-effective alternative. Therefore, is 

eliminated from consideration because of the high capital cost and uncertain licensing 

requirements. 1be public concern and environmental aspects also factored into 

eliminating this alternative. 

Conventionaigcnerating unit alternatives all passed the Phase I screening process. 

The alternatives that passed the two-phase screening are included in the detailed 

economic analysis in Section 13.0. 
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13.0 Economic Analysis 

The economic analysis for the cost-effectiveness of the project consists of scwrnl 

evaluations to arrive at the least-cost supply plan to m\.ocl the growing needs of 

Lakeland's customers. The methodology of the analyses, the expansion candidates 

evaluated. and the resu"s of the base case evaluations are discussed in detail in this 

section. 

13.1 Introduction 
A four phase economic analysis was conducted to determine Lakeland's optimum 

capacity expansion plan. The four phases inCluded supply·side evaluations, demand·side 

evaluations, proposal evaluations, and sensitivity analyses. The results of the supply· 

side, demand·side, and proposal evaluations analyses are included in this section and 

discussed in detail. The sensitivity analyses are discussed in Section 14.0. 

13.2 Supply-Side Economic An.lyaia 
13.2.1 Methodology 

The supply·side evaluations of generating unit alternatives were performed using 

I)OWROPT, an optimal generation expansion model. Black & Veatch developed 

POWROPT as an alternative to other optimization programs. POWROPT has been 

bcnchmarked against other optimization programs and has proven to be an efiective 

modeling program. The program operates on an hourly chronological basis and is used to 

determine a set of optimal capacity expansion pl~, simulate the operation of each of 

these plans, and select the most desirable plan base4 on cumulative present wonh revenue 

requirements. P()WROPT evaluates all combinations of generating unit alternatives and 

purchase power options while maintaining user~defined reliability criteria. The reserve 

criterion utilized was a minimum reserve margin of IS percent. All capacity expansion 

plans were analyzed over a twenty·year period from 1999 to 2018. 

After the optimal generation expansion plan was selected using POWROPT, 

Black & Veatch's POWRPRO detailed chronological production costing program was 

used 10 obtain the annual production cost for the expansion plan. 
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13.2.2 Expanalon CandIdaItu 
The expansion candidates for the POWROPT evaluation were taken directly from 

the screening analysis in Sedion t 2;0. Table 13-1 summarizes the expansion alternatives 

considered in the optimization study for supply-side alternatives. 

13.2.3 "-au'" of the Supply-Side Economic Analyala 
The economic evaluation was first conducted for a base case scenario of the 

future, which assumed the base case load forecast, base case fuel. price forecast, and 

minimum reserve margin of 15 percent. The evaluations were based upon the cost and 

performance characteristics described in detail in. Section 11.6 and summarized in Table 

13-1. The expansion plan outlined in Table 13-2 represents the leasl-cost capacity 

addition plan for Lakeland under the base case scenario. The expansion plan units are 

listed in the table according to the first year in which they will serve to meet the winter 

peak demand. For example: Mcintosh 5 Simple Cycle is listed in the expansion plan for 

the year 2000, but actually is scheduled for commercial operation on July 10. 1999. 

Figure 13-1 displays the expansion plan and peak demand with reserves for the planning 

period. 

All units were modeled using the summer and winter capacity rating~ in the 

respective seasons, but are listed in winter ratings because winter capacities and winter 

peak demand drive Lakeland's reserve margin requirements. Table 13-3 displays the 

reserve margins for the base case after the construction of the resources identified. 

Tables 13-4 through 13·6 provide the top three expansion plans that were runner­

ups to the top plan. The plans were ranked based upon the -cumulative present worth 

revenue requirements. These plans were very similar to the base case plan with only 

minor changes after the conversion of McIntosh 5 from simple cycle to combined cycle. 

All of the top plans selected the construction of the combined cycle conversion in the 

year 2002. 

13.3 Demand-Slde Economic Analysis 
Lakeland has performed an extensive analysis of demand·side alternatives to 

determine if any measures are available to delay or mitigate the need for the capacity 

addition. In the following subsections, the methodology of the analysis and the results of 

the DSM analysis are discussed. 
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Table 13-1 
Summary of Generation Alternatives (1998 $) 

Capacily O&MCoslS full 
Desc:ription Capilal 

Summer Winter Variable Fixed 
Fuel Type load Heat 

Costs Rateil ) 

SI,OOO MW MW SlMWh SkW·Yr BlulkWh 

Pulverized Coal 268,235 250,000 250,000 2.46 23." Cdel 10,141 

fluidized Bed 251,946 250,000 250,000 1.77 11.75 Coal 10,543 

PCFB 143,260 238,000 238,000 1.73 27.65 CoallPet ',176 
Coke 

7EA lxl CC 64,780 109,939 127,531 2.37 3.29 Nat. Gas 7,642 

1fA2xl CC IIO,36S 222,096 257,217 2.16 2.24 Nat. Gas 1,SIS 

SOlf lxt CC til, 169 236,630 261,902 2.30 2.40 Nat. Gas 6,635 
I 

'5010 Ixl CC 165,685 337,507 384,310 1.27 1.13 Nal. Gas 6,249 

5010 conversion (ll IO,5()01" 337,507 384,380 1.27 1.13 Nal. Gas 6,249 

LM6000SC 11.499 33,360 42,796 26.92 5.45 Nat. Gas 10.051 

7EASC 26,145 72,432 83,767 23.56 3.32 Nat. Gas 11,643 

50lFSC 52,541 156,100 186,500 2.00 5.50 Nat. Gas 10,243 

( I) At winter conditions. 
(2) Perfonnance is provided for combined cycle operation. 
(3) Capital Cost is for steam side of combined cycle. 
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Forced Planned first 
OUlage Maintenante Year 
Rate Available 

percenl weeks 

7.0 4.00 2003 

7.0 4.00 2003 

12.0 4.00 2004 

3.7 2.25 2002 

3.0 2.25 2002 

4.1 2.25 2002 

4.5 2.25 2002 

4.5 2.25 2002 

? .. _." 1.00 2001 I 
i 

2.1 1.25 2001 

4.1 2.25 2001 
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-Table 13·2 II) 

Base Case Expansion Plan 

Year Expansion Plan 
1999 2SMW sale to TEA, Larsen 6 retired (27 MW) 

2000 McIntosh 5 SC (264 MW), 2~ MW sale to 
TEA, 50 MW sale to FMPA .-

2001 100 MW sale to FMPA until121lS12010, 25 
MW sale to TEA 

2002 Convert Mcintosh 5 to CC (120 MW), Larsen 7 
retired (50 MW) 

2003 McIntosh 1 retired (87MW) 

2004 McIntosh 4 PCFB (238 MW) 

2005 McIntosh 2 retired (103 MW) 

2006 

2007 

2008 

2009 

2010 LM6000 SC (43 MW) 

2011 

2012 

2013 

2014 

2015 

2016 

2017 LM6000 SC (43 MW) 

2018 

( 1 ) Capacity is stated in winter ratings. 

Economic Ana.,." 

Annual Cumulative 
Costs Present Wonh 
($1,000) ($1,000) 

94,088 85.534 

91,141 160,857 

97,963 234,458 

93,905 298.597 

110,129 366.978 

124,516 437,264 

130,019 503,984 

135,595 567.240 

142,106 627,507 

145,849 683,738 

152,890 737.325 

161,333 788,731 

152,663 832,952 

159,034 874,831 

165,849 914.533 

172.878 952.157 

180,885 987.944 

188,938 1,021,926 

200,299 1,054,676 

209.297 1,085,787 
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Economic Anllyail 

Lakeland Generating Capacity II Forecasted Peak Demand 
a. .. C_ Expansion Plan 
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Figure 13·1: Base Case Expansion Plan & Forecasted Peak Demand with Reserves 

_12-11'511_ Bleck" VatchllP 

~ 1,200 

1,000 

: )1 
400 l-

ea. 
200 

0 

2016 2018 

-Mcintosh 01 
-Larsen 7 
DLM600012 

13-5 



Cllyof .......... 
...... for Power Appllcdon 
MclntMh I Combined Cycle 

Net 
Generating 

Year Capac,>, 
l"'~ 1MB 
1999100 886 
2000101 886 
2001102 958 
2002103 .9 
2003104 1107 
2004105 1004 
2OOSIOe 1004 
2008107 1004 
2007/01 1004 
2001lOI 1004 
2OOtI10 1047 
2010111 1047 
2011/12 1047 
2012113 1047 
2013114 1047 
2014115 1047 
2015118 1090 
2018117 1090 
2017118 1133 

• 12·1/511" 
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Table 13~3 
Projected Reliabilly levels ~ Willer I Base Case with Expansm Plan Identified in Table 13~2 

Excess! (DefiCit) to 
System Peak Demand Reserve Margin Manain 15% 
Be tOre After Before After Before After 

Net Net Net Interruptible IrterrupliJle Irterruplible I nccrruplible Interruptible InlerrupliJle 
System System System &. load &.Lood &. load & load &. Load 

" Lclad Pun:hases Sales Capacity Management Management Management Management ManaFment Management. 
~ 2::) ala ow;, :MNS 14.W 14.111 (8) {UJ 

0 25 861 812 807 40.69 4'.85 157 183 
0 125 761 831 628 20.80 21.57 35 . 4' 
0 100 858 eso 845 31.69 . 32.71 109 11 • 
0 100 789 .. 883 '5.12 15.89 1 7 
0 100 1007 817 612 •. 51 47.SS 217 223 
0 100 904 708 101 28.05 28 .• 92 96 
0 100 904 725 720 24.89 25.58 70 78 
0 100 904 7 .... 7311 21.51 22.33 48 54 
0 100 1104 781 758 11.79 19.51 29 35 
0 100 904 780 775 15.90 18.85 7 13 
0 100 947 799 194 18.52 19.27 28 34 
0 0 1047 818 813 28.00 28.78 106 112 
0 0 1047 837 832 25.09 25.84 84 90 
0 0 1047 858 851 22.31 23.03 63 68 
0 0 1047 815 810 19.66 20.34 4' 47 
0 0 1047 894 889 17.11 17.77 19 25 
0 0 1090 912 907 19.52 20.18 41 47 
0 0 1090 931 926 17.08 17.71 19 25 
0 0 1133 951 946 19.14 19.77 39 45 

._- . 
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Table 13-4 
Base Case Expansion Plan - Runner Up #1 

Annual Cumulative 
Costs . Present Worth 

Year Expansion Plan ($],000) (51.000) 
1999 25MW sale to TEA. Larsen 6 retired (27 MW) 94.088 85,534 

2000 Mcintosh'S SC (264 MW)., 25 MW sale to 91.14] 160.857 
TEA, 50 MW sale to FMPA 

2001 100 MW sale'Q FMPA unti112/15f201O, 25 97,963 234,458 
MW sale to TEA 

2002 Convert McIntosh S to CC (120 MW). Larsen 93,905 298,597 
7 retired (50 MW) 

2003 McIntosh 1 retired (87MW) 110.129 366,978 

2004 Mcintosh 4 PCFB (238 MW) 124,516 437,264 

2005 Mcintosh 2 retired (103 MW) 130,019 503,984 

2006 135,595 567,240 

2007 142,106 627,507 

2008 145.849 683,738 

2009 152,890 737.325 

2010 LM6000 SC (43 MW) 161,333 788,731 

2011 152,663 832,952 

2012 159,034 874.831 

2013 165,849 914,533 

2014 172,878 952.157 

2015 180,885 987.944 

2016 188,938 1.021,926 

2017 GE 7EA SC (84 MW) 202,619 I,OSS.OS£) 

2018 212.157 1,086,592 



Table 13-5 
Base Case Expansion Plan - Runner Up #2 

Annual Cumulative 
Costs Present Worth 

Year Expansion Plan ($),000) ($1,000) 
1999 25MW sale to TEA, Larsen 6 retired (27 MW) 94,088 85.534 

2000 Mcintosh 5 SC (264 MW), 2S MW sale to 91,141 160,857 
TEA, 50 MW sale to FMPA 

2001 100 MW sale to FMPA untilI2/IS/201O. 25 97,963 234,458 
MW sale to TEA 

2002 Convert Mcintosh 5 to CC (120 MW), Larsen 93,905 298,597 
7 retired (SO MW) 

2003 McIntosh J retired (87MW) ] 10,129 366,978 

2004 Mcintosh 4 PCFB (238 MW) 124,516 437.264 

2005 Mcintosh 2 retired (103 MW) 130,019 503,984 

2006 135,595 567,240 

2007 142,106 627.507 

2008 145,849 683,738 

2009 152,890 737,325 

2010 LM6000 SC (43 MW) 161,333 788,731 

20t 1 152,663 832,952 

2012 159,034 874,831 

2013 165,849 914,533 

2014 ]72,878 952,]57 

20]5 180,885 987,944 

2016 188,938 1.021,926 

2017 GE 7EA Ixl CC (128 MW) 206,782 1,055,736 

2018 215.653 1,087.792 
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Table 13-6. 
Base Case Expansion Plan - Runner Up #3 

. AMual 

Costs 
Year Expansion Plan (SI,OOO) 
1999 25MW sale to TEA, Larsen 6 retired (27 MW) 94,088 

2000 Mcintosh 5 SC (264 MW). 2S MW sale to 91,141 
TEA, 50 MW sale to FMPA 

2001 100 MW sale to FMPA until 1211512010, 2S 97,963 
MW sale to TEA 

2002 Convert Mcintosh 5 to CC (120 MW),1,.arsen 93,905 
7 retired (50 MW) 

2003 Mcintosh 1 retired (87MW) 110,129 

2004 Mcintosh 4 PCFB (238 MW) 124,516 

2005 Mcintosh 2 retired (103 MW) 130,019 

2006 135,595 

2007 142,106 

2008 145,849 

2009 152,890 

2010 LM6000 SC (43 MW) 161,333 

2011 152.663 

2012 159,034 

2013 165,849 

2014 172,878 

2015 l80,885 

2016 188,938 

2017 West. SOIF SC (186 MW) 207,005 

2018 216,123 

&0112·1/511'" ... &VMlchu.. . 

Cumulative 
Present Worth 
(SI,OOO) 

85,534 

160,857 

234,458 

298,597 

366,978 

437,264 

503,984 

567,240 

627,507 

683,738 

737,325 

788,731 

832,952 

874.831 

914,533 

952,157 

987,944 

1,021,926 

1,055.773 

1,087,898 
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13.3.1 Methodology 
The City of Lakeland utilized the Florida integrated Resource Evaluator (fiRE) 

model to analyze the cost-effectiveness of 66 potential demand·side programs. The ~IRE 

model was originally developed by Florida Power Corporation in 1991, and has been 

adopted by the Florida Public Service Commission as an effective tool in measuring 

DSM programs cost-effectiveness. If a DSM program was a cost-effective alternative to 

the supply·side alternative identified in the Section 13.3.3, Lakeland would include the 

DSM program in the generation plan and reevaluate the supply.side alternatives. As the 

analysis in the next subsection will indicate, this was not necessary since none of the 

DSM programs were cost effective. 

13.3.2 Flo". In,.",.,. R...,,.EtlaluatoT(FlREj Results 
The Florida Integrated Resource Evaluator uses avoided unit costs, DSM program 

costs, operations and itWntcnance costs. rebates/incentives, and other input variables to 

calculate the incremental benefits of a DSM program. These incremental costs are used 

to perfonn three cost-effectiveness tests: the Rate Impact Test, the Total Resources Test, 

and the Participant Test. The DSM programs reviewed are listed in Table 13-7, along 

with the results of the FIRE analysis. Details of the programs are provided in Section 8.3. 

The DSM measures conelate to the SRC codes in Table 13-7 are based on the 

Eledrieity Coa_no_tiM ud Eaero Eftlcieacy ia Florid. study prepared by Synergic 

Resources Corporation for the Florida Energy OffICe. 

Based on the FIRE results, there are no DSM measures that are cost effective 

alternatives based upon the Rate Impact Measure (RIM) to the self-build option identified 

in the supply-side economic analysis. The RIM method provides a measure by which 

Lakeland can see the total impact a DSM altemative might have on rates for their system. 

This allows Lakeland to view the overall effect of DSM alternative. 

13.4 Power Supply Bid Economic Evaluations 
The IFP proposals identified in Section 10.0 were evaluated against the least-cost 

expansion plan identified through the economic analysis in Sections 13.2 and 13.3. The 

evaluation consisted of a detailed 20·year cumulative present wonh production cost 

evaluation using the POWROPT optimization model and POWRPRO production model 

for each proposal. The proposals were then compared against the self-build alternative on 
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Table 13-7 
FIRE Results 

DSM Program 
SRCCodc DSM Pro&ram Description 

New Construction 

RSC-I High Efficiency AirSouIU Heat Pump 

RSC-8A Load Control for Residential Heat 

RSC-88 Load Control for Residential Heat 

RSC-2IA High Eff'~icncy Central AC 

RSC-26A DLC of Central AC 

RSC-268 DLC of Cenlral AC 

WH-IO OLC of Electric: Water Heater 

PP-3 DLe of Pool Pumps 

Se-D-I High EfT~ien<:y Chiller 

SC-D-2 High Efficiency Chiller w/ASD 

V-D-8 High Efficiency Motors - Chiller 

V-O-9 High Effie.)' Motors - OX AC 

L-D-25 Compact Fluorescent Lamps (I 5/1 8/27W) 

L-D-26 Two Lamp Compact Fluorescent (lIIW) 

W-D-13 Heat Recovery Water Heater 

C-D-19 Energy EfTlCient Electric Fryers 

Existing 
Construction 
RSC-I High Efficiency Air Source Heae Pump 

RSC-SA Reduced Duct Lelkage 

RSC-SB Reduced Duct Leakage 

RSC-BA load Control for Residential Heat 

RSC-8B Load Control for Residential Heal 

RSC-JOA Ceiling Insulation (RO.RI9) 

Test 

Total 
Rate Resource: Panicipant 

Impact Cost Costs 

0.37 0.22 0.49 

0.00 0.01 7.13 

0.01 0.0) 7.18 

0.26 0.17 0.52 

-0.30 -0.65 1.00 

-0.30 -0.65 1.00 

-0.23 -0.48 1.00 

-0.70 -0.7) 1.00 

0.7. )0.67 23.72 

0.73 1.73 2.45 

0.43 1.57 7.64 

0.43 1.57 7.68 

0.7) 0.57 0.00 

0.71 0.57 0.00 

0.59 1.36 2.83 

-0.07 -0.10 3.63 

0.37 0.22 0.48 

0.40 0.57 1.86 

0.40 0.57 1.86 

0.01 0.01 7.14 

0.0) 0.01 7.14 

0.44 0.50 1.20 
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RSC-IOB C~iling Insuillion (RO-RI9) 0.42 0.45 1.11 
RSC-IIA Ceiling Insuillion {RII-RJO) 0.34 0.25 0.57 
RSC·IIB Ceiling Insulacion (RII-RJO) 0.26 0.17 0.43 
RSC-17A low Emissivity 0.06 0.02 0.26 
RSC·2IA High Efficiency Central AC 0.32 0.24 0.63 
RSC·24A High EtTltiency Room AC -0.06 -0.05 0.77 
RSC-26A DLC of Central AC -0.38 -1.35 1.00 
RSC-268 OLC of Ccntrat AC -0.11 -0.26 1.00 
WH-7 OHW Pipe Insulacion 0.05 0.06 1.00 
WH·IO OLC of Electric Water Healer -0.23 -0.48 1.00 
PP-l High Efficiency Pool Pumps 0.27 0.37 3.92 
PP-3 OLC of Pool Pumps -0.67 -0.68 1.00 
SC-O-I High Efficiency Chiller 0.74 10.57 22.78 
SC-D-2 High EfTltiency Chiller wI ASO 0.74 1.71 2.39 
SC-D-4 High EfTltienc:y Room A~ Units 0.84 9.89 13.17 
Sc-o-s 2-S~ Motor for Cooling Tower 0.01 0.11 44.70 
SC-D-9 Speed Control for Cooling Tower 0.74 2.23 4.38 
SC-O-19 Roof Insulation - DX AC 0.18 0.S4 4.0() 
SC-O-22 Window Film - Chiller 0.63 2.38 4.34 
SC-O-23 Window Film - OX AC 0.49 1.36 3.-16 
V-D-l Leak free Ducts - OX AC 0.57 1.73 3.84 
V-D-S High Efficient)' Motors - Chillers 0.60 1.59 5.22 
V-O-9 High Efficienc:y Motors - OX AC 0.60 1.58 5.24 
V-D-IO Separate Makeup Air/Exhaust Hoods - Chiller 0.55 0.03 0.05 
V-D-II Separate Mabup AirlExhaust Hoods - DX AC 0.43 0.02 0.03 
L-D-I 4' - 34W Flour. LampsIHybrid Ballasts (#l) 0.70 3.00 0.02 
L-O-3 4' - 34W flour. LampsIElec:tronic Ballasts (II I) 0.70 2.42 0.02 
L-D-5 8' - 60W Flour. Lamps/Elcctronic Ballasts (# I) 0.71 2.32 0.01 
L-D-7 TI LampsIElcctronic ,-lIuts (til) 0.69 1.77 0.0) 

1OI12-1/511t11 BlKk&y.chwo 13-12 
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L·[)"9 RcfllDelunp: Install'" • ..oW Flour. Lamps! 0.71 4.21 0.07 
EE Ball 

L-D·1O Rcfl/Delamp: Inscall 4' - 3 .. and 40W Flour. 0.71 4.02 0.05 
LampsIEE 

L·D·) i RcfllDelamp: Install I' • 7SW Flour. 0.71 3.42 0.04 
LampsIEE RaJI 

L-D·12 RcfllDelunp: Install I' - 60W Flour. lamps! 0.71 3.29 0.03 
EEBaU 

L·D·21 High Pressure Sodium (70JlOOJISOI2S0W) 0.71 0.95 0.00 

L·D·23 High Pressure Sodium (3SW) 0.71 0.35 0.00 

L-D-2S Compact Fluorescent Lamps (1 SflIJ27W) 0.71 0.53 0.00 

L·D-26 Two Lamp Compact Fluoresunt (laW) 0.73 0.26 0.00 

R·1).4 Muhiplex: Air-CoolcdfAmbient and 0.81 1.42 0.00 
Mec:hanic:aI Sub 

R·D-S Multiplex: Air-CooledlExtcmal Liquid Suction 0.76 1.64 0.00 
HX 

W·D-13 Heal Rec:overy Water Haler 0.59 1.36 2.84 

W·D·14 DHW Heacer Insuillion 0.43 0.96 25.67 

W-D·IS DHW Heat Trap 0.53 1.8 102.69 

W·D·16 Low Flow Variable Flow Showerhead 0.51 2.52 212.84 

C·[)..19 Energy Efficient Elec:uic Fryers -0.08 -0.11 3.63 

a 20-year cumulative present wonh basis. The bids received were considered confidential 

and proprietary, thus details·ofthe economics are not provided but Table IJ·8 provides a 

summary of the results of.the economic analysis. Tables 13·9 through 13-22 provide the 

expansion plan for each bidder and the 20·year cumulative present worth. 

13.4.1 EtI.'uation IIeIhodoIofIy 
Evaluations of the power supply bids received from IFP # 7083 were performed 

using the POWOPT and POWRPRO production cost models. POWOPT was used to 

detennine the optimal expansion plan using generating unit alternatives from the 

screening analysis in Section 12.0 where the bids did not provide adequate capacity for 

Lakeland's system throughout the 20 year planning period. Detailed annual costs for the 

expansion plans were obtained usina the POWRPRO chronological production cost 

model. 
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13.4.2 Po..,. Supply Prvpo .... 
All proposals received were mOdeled in the POWRPRO production cost mooel., 

except for the proposal from PECO Energy Company which called for Lakeland to build 

a unit and PECO Energy Company would buy the excess power. The PECO Energy 

Company proposal did not provide any pricing and therefore could not be modeled. 

Furthermore. it represented a self-build alternative, which was counter to the purpose of 

the IFP. While several bids did not meet certain criteria of the IFP. they were considered 

in the economic evaluation. Section 10.2 describes the proposals received. 

13.4.3 RHuIts 0' tile Po.,.,. Supply BId 
Bids were modeled based upon Lakeland's existing generating units. base case 

load forecast, 15 percent minimum reserve margin. and the bidders proposal. The 

proposals are ranked in Table 13-8 in ascending order based on projected cumulative 

present worth revenue requirements over the 20-year period. 

Table 13-8 
Rank of the Power Supply Proposals versus Self-Build Option 

Rank Bidder Name Cumulative Present 

Worth Difference ($1,000) 

I Lakeland Self-Build OptiOn -_. 
2 Tenaska Energy Panners 21,073 

3 Enron Energy 21,600 

4 Progress Energy Corporation 30,891 

5 Tarpon Power Partners 31,903 

6 Panda Energy International 38,220 

7 Constellation Power Development 38.926 

8 Florida Power Corporation 45,355 

9 CRSS Inc. 49,848 

10 Enpower Incorpoqtcd 52,536 

II LG&EPower 74.03J 

12 Southern Wholesale Energy 106,735 

13 Duke Energy 14S,580 

14 PECO Energy Compmy NA - proposal did not meet 

requirements of IFP. 
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Table 13-9 
Expansion Plan for Tenaska Energy Partners 

Annual Cumulative 
Costs Present Wonh 

Year Expansion Plan ($ I.{)()() ($1.000) 
1999 25 MW Sale to TEA, SO MW sale to FMPA 94,088 85,534 

2000 Mcintosh S SC (264 MW). J 00 MW sale to 91,141 160,857 
FMPA untill2lJ512010, 25 MW sale to TEA 

2001 25 MW sale to TEA, Larsen 7 retired (50 MW) 97,963 234.458 

2002 Tenaska B Variable Purchase (200-414) MW, 97,171 300,827 

2003 Mcintosh I retired (81MW) 111,421 370,011 

2004 118.595 436.955 

2005 Mcintosh 2 retired (103 MW) 124,676 500,933 

2006 131,163 562.122 

2007 137,387 620,387 

2008 144,684 676.169 

2009 147,227 727.772 

2010 159,517 778,618 

2011 165.190 826.468 

2012 173.840 872.245 

2013 182,209 915.864 

2014 191,561 957.554 

20]5 201,399 997,399 

2016 - 211,091 1,035.366 

2017 LM6000 (43 MW) 223,632 1,071,932 

2018 234,980 J ,106.860 

10112.11511111 
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Table 13-10 
Expansion Plan for Enron Energy 

Annual 
Costs 

Year Expansion Plan (51,000) 
1999 25 MW sale to TEA, SO MW.sale to FMPA 105,013 

2000 Mcintosh 5 SC (264 MW). 100 MW sale to 91,14J 
FMPA Wltill2115/2010, 25 MW sale to TEA 

2001 25 MW sale to TEA; Larsen 7 retired (SO MW) 79,049 

2002 Enron 24x7 Purchase (200) MW 130,467 

2003 McIntosh 1 retired (87MW) 123,371 

2004 McIntosh 4 (238 MW) 130.727 

2005 Mcintosh 2 retired (103 MW) 131,022 

2006 136,393 

2007 142,423 

2008 145,644 

2009 15J,904 

2010 J57,971 

2011 J47,3 J 7 

2012 154,003 

2013 160,719 

2014 1675 J 5 

2015 l74,841 

20J6 183.242 

2017 LM6000 (43 MW) 190,622 

2018 200,699 

60812-1/511_ 

Cumulative 
Present Worth 
(5J,OOO) 

95,466 

J70,789 

230,180 

319,291 

395,894 

469,686 

536,922 

600,550 

660,952 

717,104 

770.345 

820.680 

863,352 

903,906 

942,381 

918,837 

1,013,428 

1,046,386 

1,077,554 

1,107,387 
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Table 13~ll 
Expansion Plan for Progress Energy Corporation 

Annual 
Costs 

Year Expansion Plan ($1,000) 
1999 25 MW sale to TEA, SO MW sale to FMPA 94,088 

2000 Mcintosh 5 SC (264 MW). 100 MW sale to 91,141 
FMPA until 12/1512010. 25 MW sale to TEA 

2001 25 MW stile to TEA, Larsen 7 retired (50 MW) 97,963 

·2002 Progress Energy Purchase (200·525) MW 97,813 

2003 Mcintosh 1 retired (87MW) 117,271 

2004 125,162 

2005 Mcintosh 2 retired (103 MW) 130.435 

2006 137.226 

2007 144,460 

2008 152,717 

2009 161,832 

2010 168,253 

2011 156,503 

2012 164,88) 

2013 173.241 

2014 181.546 

2015 190,399 

2016 199,566 

2017 210,268 

2018 220,944 

&0112·1/511 ... 

Cumulative 
Present Worth 
($1,000) 

85.534 

160.857 

234,458 

301,266 

374,082 

444,733 

511.666 

575.683 

636,948 

695,827 

752,548 

806,159 

851,492 

894,910 

936.383 

975.893 

1,013,562 

1,049.456 

1.083,836 

1.116,678 
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Table 13·12 
Expansion Plan for Tarpon Power Partners 

Annual 
Costs 

Year Expansion Plan ($1,000) 
1999 25 MW sale to TEA, SO MW sale to FMPA 94.088 

2000 Mcintosh 5 SC (264 MW). 100 MW.sale to 91.141 
FMPA WitH 12/151201Q. 25 MW sale to TEA 

2001 25 MW sale to TEA, Larsen 7 retired (50 MW) 97,963 

2002 Tarpon Energy Purchase (200-713) MW 102,429 

2003 Mcintosh I retired (87MW) 118.906 

2004 126,597 

2005 McIntosh 2 retired (103 MW) 136,493 

2006 142.564 

2007 149.286 

2008 152.136 

2009 158,571 

2010 164.448 

2011 154.028 

2012 162,150 

2013 169.096 

2014 176.239 

2015 183.333 

2016 191,544 

20t7 200,357 

2018 208,631 

BlKk a YMtchu,p 

Cumulative 
Present Worth 
($1,000) 

85,534 

160.857 

234,458 

305.260 

379,091 

450,552 

520.5904 

587,101 

650.413 

709.068 

764,648 

IU 7.046 

861.662 

904.361 

944,842 

983.196 

1.019.-'(,g 

1.053,91') 

1,086.67') 

l,l 17.690 
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Table 13-13 
Expansion Plan for Panda Energy International 

Annual 
Costs 

Year Expansion Plan ($1.000) 
)999 25 MW sale to TEA, 50 MW sale to FMPA 94.088 

2000 Mcintosh 5 SC (264 MW), 1 ()() MW sale to 91,141 
FMPA until 12/1512010,25 MW sale to TEA 

2001 25 MW sale to TEA. Larsen 7 retired (SO MW) 97,963 

2002 Panda Energy Purchase (200-450) MW 93,889 

2003 Mcintosh I retired (87MW) 107.919 

2004 116,822 

2005 Mcintosh 2 retired (103 MW) 130. )43 

2006 136,729 

2007 141,908 

2008 154,901 

2009 167,397 

2010 174,490 

2011 165,482 

2012 173.119 

2013 180,954 

2014 189,455 

2015 199,447 

2016 210.833 

2017 221,814 

2018 236,579 

10112·1/511 ... 

Cumulative 
Present Worth 
($1.000) 

85.534 

160.857 

234.458 

299.427 

366,436 

432.379 

499,163 

562,948 

623,131 

682,852 

741,523 

797.1'21 

845,055 

890,643 

933,962 

975,193 

1.014.652 

1,052.572 

1,088,841 

1,124,007 

13·1. 
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Table 13-14 
Expansion Plan for Constellation Power Development 

Annual Cumulative 
Costs Present Worth 

Year Expansion Plan (SI,OOO) ($1,000) 
1999 2S MW sale to TEA, 50 MW sale to FMPA 94,088 85,534 

2000 Mcintosh 5 SC (264 MW). 100 MW sale to 91,141 160.857 
FMPA until 12/1 512010. 25 MW sale to TEA 

2001 25 MW sale to TEA, Larsen 7 retired (50 MW) 97,963 234.458 

2002 Constellation Bid (100-700 MW) 101.841 304,858 

2003 McIntosh I retired (87MW) 121.750 380,455 

2004 Mcintosh 4 (238 MW) 120.307 448,365 

2005 Mcintosh 2 retired (103 MW) , 133,565 516,905 

2006 140,773 582,576 

2007 147,767 645,244 

2008 155,357 705.141 

2009 162,989 762,267 

2010 168,945 816,098 

2011 156,835 861.528 

2012 164,587 904,869 

2013 172,684 946,208 

2014 180,722 985,539 

2015 189,216 1,022,974 

2016 197,612 1,058,516 

2017 207,279 1,092,408 

2018 217,331 1,124,713 

60112-1/511'" 13·20 
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Table 13·15 
Expansion Plan for Florida Power Corporation 

AMual Cumulative 
Costs Present Worth 

Year Expansion Plan (51,000) (51,000) 
1999 25 MW sale to TEA, 50 MW sale to FMPA 94,088 85,534 

2000 Mcintosh 5 sc (264 MW), 100 MW sale to 91,141 160,857 
FMPA until 12115/2010, 2S MW sale to TEA 

2001 25 MW sale to TEA, Larsen 7 retired (SO MW) 97,963 234.458 

2002 Florida Power Corp. Bid (200 MW) 106.749 307,369 

2003 Mcintosh I retired (81MW) 124,255 384,522 

2004 Mcintosh 4 (238 MW) 131,676 458,850 

2005 McIntosh 2 retired (103 MW) 141,614 531,520 

2006 146,637 599,927 

2007 152.870 664,759 

2008 154,202 724,210 

2009 160,196 780.358 

2010 166,164 833,303 

2011 156,294 878,576 

2012 161,222 921,031 

2013 167,746 961,188 

2014 173,971 999,049 

2015 181,114 1,034,881 

2016 188,695 1.068.820 

2017 LM6000 (43 MW) 196,530 1,100,954 

2018 203,088 1.131.142 

60112-11511_ Black & YMtchLLl' 
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Table 13·16 
Expansion Plan for CRSS Inc. 

Annual 
Costs 

Year Expansion Plan (51,000) 
1999 25 MW sale to TEA, SO MW sale to FMPA 94,088 

2000 Mcintosh 5 SC (264 MW), 100 MW sale to 91,141 
FMPA until 12/15/2010. 25 MW sale to TEA 

2001 25 MW sale to TEA, Larsen 7 retired (50 MW) 97,963 

2002 CRSS Bid (100 MW) 105,555 

2003 Mcintosh I retired (87MW) 105,797 

2004 Westinghouse 5010 CC (384 MW) 127,842 

2005 Mcintosh 2 retired (103 MW) 135.771 

2006 142,430 

2007 149,334 

2008 156,306 

2009 163,709 

2010 171,612 

2011 162,695 

2012 168,971 

2013 180,300 

2014 190,543 

2015 208,127 

2016 217,029 

2017 217,829 

2018 228,239 

60112-1/111'" 

Cumulath'e 
Present Worth 
(51,000) 

85.534 

160,857 

234,458 

300,001 

365.693 

437,856 

507,528 

573,973 

637,305 

697,568 

754,947 

809,627 

856,754 

901,250 

944,412 

985,880 

1,027,057 

1,066,091 

1,101,708 

1,135,635 
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Table 13-11 

Expansion Plan for Enpower Incorporated 

Annual Cumulalive 
Costs I'resenl Wonh 

Year Expansion Plan ($1,000) ($1,000) 
1999 25 MW sale to TEA. 50 MW sale to FMPA 94,088 85.534 

2000 McIntosh 5 SC (264 MW), 100 MW sale to 91.141 160.851 
FMPA until 12/1512010, 25 ,MW sale lo TEA 

2001 25 MW sale to TEA. Larsen 1 retired (SO MW) 91,963 234,458 

2002 Enpower Purchase (200-525) MW 101,884 304,888 

2003 Mcintosh 1 retired (87MW) 119.893 379,332 

2004 133.233 454,539 

2005 Mcintosh 2 retired (103 MW) 131.242 521,887 

2006 138,651 586,569 

2001 146,302 648,615 

2008 155,019 708,382 

2009 165,178 766.276 

2010 171,670 820,975 

2011 158.643 866.928 

2012 166.983 910.900 

2013 175,050 952,805 

2014 186,208 993,330 

2015 195,919 ),032,091 

2016 206,01 I I,D69,I44 

2017 217.286 1,104,672 

2018 226,387 1,138,323 

80112-1/511'" 13-23 
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Table 13-18 
Expansion Plan for LG&E Power 

Annual 
Costs 

Year Expansion Plan ($1.000) 
1999 25 MW sale to TEA, SO MW sale to FMPA 94,088 

2000 McIntosh S SC (264 MW). 100 MW sale to 91,141 
FMPA until 12/IS/2010, 25 MW sale to TEA 

2001 2S MW sale to TEA. Larsen 7 retired (50 MW) 97,963 

2002 LG&E Bid (200 MW) 104.157 

2003 Mcintosh J retired (87MW) 123,394 

2004 Mcintosh 4 (238 MW) 131.840 

2005 Mcintosh 2 retired (103 MW) 139,826 

2006 146,424 

2007 154.033 

2008 158,643 

2009 166,085 

2010 174,170 

2011 164,130 

2012 171,956 

2013 179,964 

2014 188,172 

2015 197.331 

20]6 206,780 

2017 LM6000 SC (43 MW) 216.135 

2018 226,408 

Cumulative 
Presenl Worth 
($1.000) 

85.534 

160,857 

234,458 

306,440 

383,057 

457.478 

529.231 

597,538 

662,863 

724,027 

782,238 

837,734 

885,277 

930,558 

973,640 

1.014,592 

1,053,633 

1,090,824 

1,126,164 

1,159.818 
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Table 13-19 
Expansion Plan for Southem Wholesale Energy 

Annual 
Costs 

Year Expansion Plan ($1,000) 
1999 25 MW sale to TEA. 50 MW sale to FMPA 94,088 

2000 Mcintosh 5 SC (264 MW). 100 MW sale to 91,141 
FMPA until 1211512010,25 MW sale to TEA 

2001 25 MW sale to TEA. Larsen 7 retired (SO MW) 97,963 

2002 Southem Bid (200 MW) 110,324 

2003 Mcintosh I retired (87MW) 130,092 

2004 Mcintosh 4 (238 MW) 138,674 

2005 Mcintosh 2 retired (103 MW) 145,276 

2006 151,879 

2007 159,376 

2008 163,895 

2009 171,209 

2010 178,724 

2011 168,658 

2012 176,349 

2013 184,362 

2014 192,553 

2015 201,287 

2016 210,817 

2017 LM6000 SC (43 MW) 220,263 

2018 232,637 

&0112-1/511_ 

Cumulative 
Present Worth 
(51,000) 

85,534 

160,857 

234.458 

310,652 

391,429 

469,707 

544,256 

615,W9 

682,700 

745.888 

805,896 

862,843 

911,698 

958,136 

1,002,271 

1,044,271 

1,083,999 

1.121,927 

1,157,942 

1,192,522 
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Table 13·20 
Expansion Plan for Duke Energy 

Annual 
Costs 

Year Expansion Plan ($1,000) 
1999 25 MW sale 10 TEA, 50 MW sale to FMPA 94.088 
2000 McIntosh 5 SC (264 MW), 100 MW sale to 91,141 

FMPA until 12/15/2010. 25 MW sale to TEA 
2001 25 MW sale to TEA, Larsen 7 retired (50 MW) 97,963 
2002 Duke Bid (200 MW) 104,391 
2003 Mcintosh I retired (87MW) 121,837 
2004 Mcintosh 4 (238 MW) 138,712 
2005 McIntosh 2 retired (103 MW) , 160,370 
2006 166,285 
2007 172,412 
2008 179,313 
2009 186,498 
2010 192,994 
2011 178.497 
2012 185,737 
2013 192,715 
2014 200,382 
2015 208,298 
2016 216,275 
2017 LM6000 SC (43 MW) 225,169 
2018 235,421 

10812·1/511" 

Economic An_Iy." 

Cumulative 
Present Worth 
($1,000) 

85,534 

160,857 

234,458 

306,134 

381,786 

460,085 

542.380 

619,953 

693.073 

762,229 

827,595 

889,089 

940,793 

989,704 

1,035,838 

1,019.447 

1,120,658 

1,159,557 

1,196,374 

1,231,367 
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14.0 Sen.ltlvlti .. Analy ... 

Lakeland perfonned several sensitivity analyses to measure the impact of 

important assumptions on the least~st plan identified in Section 13.0. The sensitivity 

analyses are presented in Sections 14.1 through 14.10. which include: 

• High load and energy growth. 

• Low load and energy growth, 

• Minimum reserve margin increased to 20 percent, 

• High fuel price escalation. 

• Low fuel price escalatio~ 

• Constant differential between oil/gas and coat prices over the planning 

horizon, 

• Higher discount rate sensitivity, 

• Lower discount rate sensitivity. 

• Capital cost of the Mcintosh Combined Cycle conversion is increased until it 

is not cost-effective, 

• Two sensitivity cases in which a Westinghouse 50lF Ixl combined cycle unit 

or a Westinghouse SOIF simple cycle unit is installed instead of converting 

Mcintosh Unit S to combined cycle in 2002. 

For each sensitivity analysis, the least-cost plan over the planning horizon is 

identified. The sensitivity analyses were perfonned over the 20~year planning period 

used in the base case economic evaluation, with a projection of annual costs and 

cumulative present worth costs. All capacities listed in the expansion plan summary 

tables are the winter ratings of the units. The winter capacity is listed because reserve 

margins are driven by the winter peak demand. The modeling of the units applied both 

summer and winter ratings of the units in their respective seasons. As demonstrated in 

the sensitivity analyses, and the base expansion plans, the conversion of Mcintosh 5 from 

simple cycle to combined cycle is the best resource addition for lakeland customers. 
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City of LIIIceIIacI 
tMd for P-. ApplIcation 
Mclntoeh S ~.CycIe 

14.1 High LOild .nd Energy Growth 
The high load and energy growth sensitivity provides insight into the etlect of rcsmm:c 

decisions made in an environment where load and energy growth is greater than the 

expected forecast. The high load and energy growth requires more generation to cover 

higher energy and demand levels. dlus the increase in supply costs and greater cumulative 

present worth revenue requirements. The high load and energy growth sensitivity is 

based upon the high load and energy growth fore<:ast presented in Subsection 7.3.7.1. 

Table 14-1 indicates the need for capacity based upon the high load and energy forecast. 

As indicated in Table 14-1, the need for capacity to maintain a 15 ~rcent reserve 

margin occurs in 1998/99. The generating alternatives would not be available to meet 

this construction time frame~ therefo~ a purchase was assumed to fulfill load until the 

alternatives were available in 2001. Lakeland is currently working to fulfill this short­

term deficit. Table 14-2 displays the results of the economic evaluation for the least-cost 

expansion plan for the high load and energy growth sensitivity. 

14.2 Low LOild .nd Ene .. Growth 
The low load and energy growth sensitivity provides analysis insight into the 

effect of resource decisions made in an environment where load and energy growth is less 

than the expected forecast. 1be low load and energy growth requires less generation, 

thus the reduced cumulative present worth revenue requirements and resource additions. 

Table 14-3 indicates the need for capacity based upon the low load and energy forecast. 

Table 14-4 displays the result~ of the economic evaluation for the least-cost expansion 

plan for the low load and energy growth sensitivity. With the lower load and energy 

projections. capacity is not required "until 2003/04. The conversion of Mcintosh 5 to 

combined cycle in 2002 results in lower costs than delaying the conversion until 2004. 

14.3 Minimum R_rve _rain Incre •• ed to 20 Percent 
With the growing concern for reliable electric service for Peninsular Florida and 

ongoing discussion if the reserve margin should be increased, Lakeland conducted a 

sensitivity to detennine what the least-oost expansion plan is if a 20 percent reserve 

margin was applied to Lakeland's projected load demands. Table 14-5 indicates the need 

for capacity based upon the 20 percent reserve margin and Table 14-6 displays the results 

tor the least-cost expansion plan for the 20 percent reserve margin. 
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Cllyof .... nd 
...... for Power Application 
Mcl .... h I ComblMd Cycle 

Net Net 
Generatilg System 

Year Capaciy Purchases ,-- ~i. U 
19tt1oo - 0 
2000101 - 0 
2001102 838 0 
2002103 838 0 
2003104' 6ot8 0 
2OOW5 6ot8 0 
2005108 648 0 
200lI07 648 0 
2007/01 648 0 
200II08 648 0 
2OOIlI10 648 0 
2010/11 648 0 
12011/12 648 0 
2012113 648 0 
2013114 &18 0 
2014115 646 0 
2015116 &18 0 
2018117 648 0 
2017/18 646 0 
- -- _ .. _-

80812-1/5111" 

Net 
System 
Sales 
2~ 

25 
125 
100 
100 
100 
100 
100 
100 
100 
100 
100 
0 
0 
0 
0 
0 
0 
0 
0 

s. ... ItJvititsAMIpM 

Table 14-1 
Projected Relitbilly Levels - Wimer I High load 

Excess! (DefICit) to 

System Peak Demand Reserve Marp, Manaill5% 
BetOre After Before After Before After 

Net I rterruptible J rterruptible Interruptible Interrupttie I nte"'4'tible Interruptible 
System & load & load & ltJad & Load & Load "Load 

Capaci)' Management Management Managemert Managemert Managemert Managemenl 
az4 aul :Mt J.U 4JU (Gf, ;:;' 181 830 825 38.67 37.76 137 
181 e5I fS53 15.85 16.54 4 10 
736 - 613 6 .• 7.78 (55) (41) 
736 717 712 2.85 3.37 (89) (83) 
548 748 743 (27.01) (28.51) (314) (308) 
548 780 n5 (30.00) (21.55) (351) (345) 

I 
540 "2 807 (32.78) (32.34) (388) (3112) 
548 .. 141 (35.48' (35.0I) (427) (421) 
548 879 874 (37.18) (37.53) (465) (459) 
548 914 909 (40.28) (39.93) (505) (-) 
548 949 944 (42.47) (42.18) (545) (540) 
648 988 981 (34.41) (34.15) (488) (482) 
648 1.024 1019 (36.91) (38.60) (532) (526) 

&18 1,062 1057 (39.17) (38.18) (575) (570) 
648 1,101 1096 (41.33) (41.08) (~> (6'4) 
&18 1,143 1137 (43.41) (43.18) (668) (662) 
648 1,183 11n (45.39) (45.11) (714) (708) 

648 1.225 1219 (47.27) (47.01) (763) (756) -- 1,267 1282 (49.01) ("8.81) (811) (80S) 
-- -
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Need for Poww Apple'" 
McInIoeh I CombIned. CJc* 

Table 14·2 
High Load and Energy Orowth Sensitivity 

Annual 
Costs 

Year Expansion Plan (51,000) 
1999 25MW sale to TEA, Larsen 6 retired (27 MW) ] 10,301 

2000 Mcintosh 5 SC (264 MW), 25 MW sale to 108,265 
TEA. 50 MW sale to FMPA 

2001 100 MW sale to FMPA untiI12/IS/201O, 25 116,452 
MW sale to TEA, LM6000 (43 MW) 

2002 Convert McIntosh 5 to CC (120 MW), Larsen 7 109,804 
retired (50 MW) 

2003 Mcintosh I ~ (87MW), OE 7EA SC i29,271 
(87MW) 

2004 Mcintosh 4 PCFB (238 MW) 148,536 

2005 McIntosh 2 retired (103 M~) 155.140 

2006 161,831 

2007 169,644 

2008 Westinghouse 5010 CC (384 MW) 193,956 

2009 202,405 

2010 209,751 

2011 199,346 

2012 206,992 

2013 215,170 

2014 223,604 

2015 233,213 

2016 242,877 

2017 253,310 

2018 264,108 

Capacity listed is for winter ratings. 

10112·1/511. 

Cumulative 
Present Wonh 
(51,000) 

100.274 

189.749 

277,241 

352,239 

432,506 

516.351 

595.962 

671.457 

743,403 

818,181 

889,123 

955.956 

1,013.700 

1.068,207 

1.1 ]9.717 

1,168,380 

1.214.520 

1,258,204 

1,299,622 

1,338,880 
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City of LllkefancI 
Need for Poww AppIIcdon 
IIcIntoeh 5 Combined Cycle 

Net Net 
Generating . Sy.tem 

V .. Capacity Pun:haI .. 
1~ MIJ II 

1999100 886 0 
200(1(01 886 0 
2001/02 836 0 
2002103 838 0 
2003104 646 0 
2004105 648 0 
2005108 &48 0 
2008107 648 0 
2OO7/OS 648 0 
2008108 646 0 
200$1'10 646 0 
2010111 . 848 0 
2011112 646 0 
2012113 848 0 
2013114 648 0 
2014115 648 0 
2015/18 848 0 
201&'17 648 0 
2017118 648 0 
----

.12·11111 ... 

Net 
Syltem 
S .... 

:lO 

25 
125 
100 
100 
100 
100 
100 
100 
100 
100 
100 
0 
0 
0 
0 
0 
0 
0 
0 

s. ... IItv .... A ... .,... 

TaDle 14-;5 

Projected Relilblity L ....... Winter I Low load 

Excess! (Deleit) to Maintain 
SYltem Peak Demand Res.,.. Margin 15% 

Before After Before After Before After 

Net I rterruptible Interruptible Interruptible I ntel'1'Uptible Interrupt: ibIe I ntern...,tible 

SYltem & Load &.Load &. Load &. Load &. Load & load 
Capacity Managemert Management . Managemert Management Management Managemert 

DZ4 :MM ::mil D.DO 7.77 l4CIJ (4:l) 

861 594 589 44.95 46.18 178 '$4 
761 603 598 28.20 27.26 68 73 
736 612 607 20.26 21.25 32 38 
736 820 815 18.71 19.67 23 29 
546 828 823 (13.08) (12.36) (176) (170) 
546 838 631 (14.·15) (13.47) (185) (110) 
548 644 e'3t (15.22) (14.55) (195) (1.) 
51118 e52 848 (16.28) (15.48) (204) (187) 
546 esa e52 (17.02) (18.28) (211) (204) 
s4e ee5 859 (17.n) (17.15) (219) (212) 
548 171 885 (18.63) (17.19) (226) (219) 
646 6n 171 (4.58) (3.73) (133) (128) 
&II fS82 878 (5.28) (4.44) (138) (131) 
848 687 881 (5.87) (5.14) (144) (137) 
848 8t2 888 (8.85) (5.83) (150) (143) 
848 697 891 (7.32) (6.51) (156) (149) 
&II 702 895 (7.98) (7.05) (161) (153) 
848 70s 899 (8.50) (7.58) (166) (158) 
648 709 702 (8.89) (7.98) (169) (161) 
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Need for Poww AppIIAIion 
Me ...... S CorMIned Cycle 

Table 14-4 
Low Load and Energy Growth Sensitivity 

Annual 
Costs 

Year Ex.pansion Plan (S 1 ,000) 
1999 2SMW sale to TEA, Larsen 6 retired (27 MW) 89,757 

2000 Mcintosh 5 SC (264 MW). 25MW sale to 86,039 
TEA, SO MW sale to FMPA 

2001 lOOMW sale to FMPA untll12/15/201O. 25 90.990 
MW sale to TEA 

2002 Convert McIntosh 5 to CC (120 MW), Larsen 7 88,136 
retired (50 MW) 

2003 McIntosh I retired (87MW) 101,648 

2004 105,962 

2005 Mcintosh 2 retired (103 MW), Mcintosh 4 119,747 
PCFB (238 MW) 

2006 123,703 

2007 128,536 

2001 130,035 

2009 134,576 

2010 138,726 

2011 126,813 

2012 131,190 

2013 135,591 

2014 139,173 

2015 143.989 

2016 148,626 

2017 152,409 

2018 157,131 

Cumulative 
Present Worth 
(S),OOO) 

81,597 

152,704 

221,066 

281,264 

344,379 

404,192 

465.641 

523.349 

577.861 

627.995 

675,163 

719,366 

756,099 

790,645 

823,105 

853,393 

881.880 

908,612 

933,532 

956,889 
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City of uk.llnd 
Need for Power AppIic8tion 
lIc ..... h • Combined Cycle 

Net Net 
Generatilg System 

Vear Capacily Purchases ._- a4111 U 

1999(00 816 0 
20001'01 816 0 
2001/02 836 0 
2002103 836 0 
2003104 &Ie 0 
2004105 &Ie 0 
200!108 648 0 
200II07 648 0 
2007108 848 0 
200lI08 84e 0 
2OOtI10 841 0 
2010111 848 0 
2011112 848 0 
2012113 848 0 
2013114 848 0 
20141'5 84e 0 
2015118 848 0 
2016'17 648 0 
2017/18 648 0 

to812-1/511111 

SeMiUvItiM Anatpea 

Table 14-5 
Projected Reliability leveh for 20 Percent Reserve Margil 

E,.;cesSi (Oertel!) to 
System Peak Demand Reserve Margin Maiuin Y.4 
Before After Before After Before After 

Net Net Interruptible I nterruplible Interruptible Interruptible I nterruptme Incefl14llible 
System System & Lood & load & Load & Load & Load & Load 
Sales Capacily Management Management . Management Manageme .. Manageme .. Management 
~ ~4 :>Ba :MIa :I::l;' a.l" {Ga) ,IMI 
25 861 812 607 40.69 41.85 127 133 
125 781 631 628 20.80 21.57 4 10 
100 738 650 645 13,23 14.11 ( .... ) (38) 
100 738 Me. es3 10.1' 11.01 (88) (80) 
100 54& 687 882 (20.52) (11.84) (278) (272) 
100 54& 7G8 701 (22 .• ) (22.11) (301) (216) 
100 54& 725 720 (24.81) (24.17) (324) (311) 
100 548 744 731 (28.81) (28.12) (347) (341) 
100 54& 761 758 (21.25) (27.71) (357) (381) 
100 54& 780 n5 (30.00) (21.55) (310) (314) 
100 548 719 794 (31.88) (31.23) (413) (407) 

0 848 811 813 (21.03) (20.54) (338) (330) 
0 848 837 132 (22.82) (22.38) (358) (352) 
0 848 856 851 (24.53) (24.09) (311) (375) 
0 848 875 870 (26.17) (25.75) (404) (398) 
0 848 894 889 (27.74) (27.33) (427) (421) 
0 848 912 907 (29.17) (28.78) (448) ( .... 2) 
0 648 931 928 (30.61) (30.24) (471) (465) 
0 646 951 948 (32.07) (31.71) (495) (489) 
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City of L8keIand 
Need for Power ApplIcation 
IIcIntoeh I CombIned c,de 

Table 14..6 
20 Pemmt Reserve Margin Sensitivity 

Annual 
Cosls 

Year Expansion Plan ($1,000) 
1999 25MW sale to TEA. Larsen 6 retired (27 MW) 94,088 

2000 Mcintosh 5 SC (264 MW). 25 MW sale to 91,141 
TEA, 50 MW sale to FMPA 

2001 100 MW sale to FMPA until 12/1.5/2010. 25 97,963 
MW sale to TEA 

2002 Convert Mcintosh S to CC (120 MW). Larsen 7 93,905 
retired (50 MW) 

2003 McIntosh 1 retired (87MW), LM6000 SC (43 111,314 
MW) 

2004 McIntosh 4 PCFB (238 MW) 126,198 

2005 McIntosh 2 retired (103 MW) 131,649 

2006 137,315 

2007 143,730 

2008 147,360 

2009 154,305 

2010 LM6000 SC (43 MW) 163,029 

2011 154,496 

2012 161,209 

2013 167,927 

2014 174,930 

2015 182,936 

2016 190,817 

2017 LM6000 SC (43 MW) 202,320 

2018 LM6000 SC (43 MW) 214,037 

Cum.ulative 
Present Wonh 
(51,000) 

85,534 

160,857 

234,.458 

298,597 

367,714 

438.950 

506,506 

570565 

631.520 

688,334 

742,417 

794,363 

839,115 

881,566 

921,767 

959,837 

996.029 

1,030,350 

1.063,430 

1,095.246 



14.4 High Fuel Price ESCillation 
The high fuel price scenario applies the high fuel price forecast to the generation 

planning assumptions. The high fuel price forecast is provided in Section 6.2 and 

detailed in Appendix 21.2. Table 14-7 displays the results of the ~onomic e~'alualion for 

the least-cost expansion plan for the high fuel price escalation sensitivity. 

14.5 Low Fuel Price Escalation 
The low fuel price scenario applies the low fuel price forecast to the generation 

planning assumptions. The low fuel price forecast is provided in Section 6.2 and detailed 

in Appendix 21.2. Table 14-8 displays the results of the economic evaluation tor the 

least-cost expansion plan for the low fuel price escalation sensith·ity. 

14.6 Consblnt DIfferential Between Coal Versus Naturai 
GaS/Oil 

This sensitivity case assumes the differential price between natural gas/oil and 

coal remains conSlant over the planning horizon based on the differential in the base year 

for the fuel forecasts. Table 6-4 displays the constant differential fuel price forecast. The 

economic evaluation results of the analysis are included in Table 14-9. 

14.7 Higher Discount Rate (15.0 percent) 
Lakeland looked at a sensitivity c~ in which the discount rate is increase to 15.0 

percent. Table 14-10 summarizes the economic evaluation for the sensitivity case in 

which the higher discount rate is assumed. 

14.8 Lower Discount Rate (5.5 percent) 
Lakeland looked at a sensitivity case in which the discount rate was reduced to 5.5 

percent, equal to Lakeland's assumed municipal bond rate. Table 14-11 summarizes the 

economic evaluation for the sensitivity case in which the lower discount rate is assumed. 
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Need for Poww AppIIc8tIon 
MclntMh S CombIned Cycle 

Table 14-7 
High Fuel Price Sensitivity 

Year E~pansion Plan 
1999 25MW sale to TEA, Larsen 6 retired (27 MW) 

2000 Mcintosh 5 SC (264 MW). 25 MW sale to 
TEA, 50 MW sale to FMPA 

2001 100 MW sale toFMPA until 12/IS/2010. 25 
MW sale to TEA 

2002 Convert Mcintosh S to CC (120 MW), Larsen 7 
retired (50 MW) 

2003 Mcintosh I retired (87MW) 

2004 Mcintosh 4 PCFB (238 MW) 

2005 McIntosh 2 retired (103 MW) 

2006 

2007 

2008 

2009 

2010 LM6000 SC (43 MW) 

201 J 

2012 

2013 

2014 

2015 

2016 

2017 LM6000 SC (43 MW) 

2018 

10112-1/111_ Black & VNtcftw. . 

Annual Cumulaliw 
Costs Present Worth 
(51.000) (51.000) 

95.222 86,566 

93,717 164.017 

102,389 240,944 

98,994 308,558 

118,017 381,838 

131.181 455,886 

138,471 526.943 

147,054 595,545 

] 56,712 662.006 

167,154 726,451 

178,094 788,872 

191,580 849,915 

182.466 902.769 

194,000 953.855 

205,671 1,003,091 

218,363 1,050,613 

233,217 1,096,754 

249,142 1,141,564 

268,240 1.185,424 

283,897 1,227.623 
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Table 14-8 
Low Fuel Price Sensitivity 

Year Expansion Plan 
1999 25MW sale to TEA, Larsen 6 retired (27 MW) 

2000 McIntosh 5 SC (264 MW), 2S MW sale to 
TEA, SO MW sale to FMPA 

2001 100 MW sale to FMPA until 12/IS/201O, 2S 
MW sale to TEA 

2002 Convert Mcintosh 5 to CC (120 MW), Larsen 7 
retired (50 MW) 

2003 Mcintosh I retired (87MW), LM6000 SC (43 
MW) 

2004 Mcintosh 4 PCFB (238 MW) 

2005 McIntosh 2 retired (103 MW) 

2006 

2007 

2008 

2009 

2010 LM6000 SC (43 MW) 

2011 

2012 

2013 

2014 

2015 

2016 

2017 LM6000 SC (43 MW) 

2018 

10112-11511_ 

Annual Cumulative 
Costs Present Worth 
($1,000) (SI,OOO) 

93,013 84,558 

88,580 157,764 

93,788 228,229 

89,360 289,263 

102,999 353,218 

118,185 419,930 

121,720 482,392 

125,320 540,854 

129,491 595,771 

129,069 645,533 

133,358 69~.274 

138,807 736,502 

130,133 774,197 

133,941 809,468 

138,113 842.531 

141,922 873,418 

145,308 902,166 

149,416 929,040 

156,396 954,612 

160,239 978,431 
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Table 14-9 
Constant Differential Between Coal Versus Natural GaS/Oil 

Annual Cumulalh'c 
Costs I'resent Worth 

Year Expansion Plan ($1.000) ($1;000) 
1999 25MW sale to TEA, Larsen,6 retired (27 MW) 94,098 85,543 

2000 Mcintosh 5 SC (264 MW). 25 MW sale to 93,235 162,597 
TEA, SO MW sale to FMPA 

2001 100 MW sale to FMPA until 12/1512010. 25 99,879 237,637 
MW sale to TEA 

2002 Convert Mcintosh 5 to CC (120 MW), Larsen 7 97.614 304,309 
retired (50 MW) 

2003 Mcintosh I retired (87MW), LM6000 SC (43 113.904 375.034 
MW) 

2004 Mcintosh 4 PCFB (238 MW) 131,797 449.430 

2005 Mcintosh 2 retired (103 MW) 136,603 519529 

2006 141,872 585.713 

2007 148,184 648.558 

2008 145.538 704'(,69 

2009 151.699 757.839 

2010 LM6000 SC (43 MW) 158,451 808.326 

2011 150,304 851,864 

2012 156,455 893,063 

2013 162.626 931.995 

2014 169,054 968.786 

2015 176.200 1,003.646 

2016 183,253 1,036,606 

2017 LM6000 SC (43 MW) 156,3% 1.062.178 

2018 160,239 1,085,9% 



CltyofL ......... 
Need for Power AppIicIItIon 
MclntMh • CombIned Cycle 

Table 14-10 
High Discount Rate Sensitivity 

" Annual 
Costs 

Year Expansion Plan ($1,000) 
1999 25MW sale to TEA, Larsen 6 retired (27 MW) 94,088 

2000 Mcintosh 5 SC (264 MW), 25 MW sale to 91. 141 
TEA, 50 MW sale to FMPA 

2001 100 MW sale to FMPA until 12/15/2010, 25 97.963 
MW sale to TEA 

2002 Convert Mcintosh 5 to CC (120 MW), Larsen 7 93,905 
retired (50 MW) 

2003 Mcintosh I retired (87MW), LM6000 SC (43 110,129 
MW) 

2004 McIntosh 4 PCFB (238 MW) 124,5-16 

2005 Mcintosh 2 retired (103 MW). 130,019 

2006 135.595 

2007 142,106 

2008 145,849 

2009 152.890 

2010 LM6000 SC (43 MW) 161.333 

2011 152,663 

2012 159,034 

2013 165,849 

2014 172,878 

2015 180,885 

2016 188,938 

2017 LM6000 SC (43 MW) 200,299 

2018 209,297 

60112-1/511111 Blllck & Vntchu" 

Cumulative 
Present Worth 
($1,000) 

81.815 

150,731 

215.143 

268.834 

323,587 

377,419 

426.297 

470.624 

511.019 

547.071 

579.934 

610.088 

634.900 

657,376 

677.758 

696,232 

713,041 

728.308 

742,383 

755,171 
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Table 14-11 
Low DistOunt Rate Sensitivity 

Annual 
Costs 

Year Expansion Plan (51,000) 
1999 2SMW sale to TEA, Larsen 6 retired (27 MW) 94,088 

2000 Mcintosh 5 SC (264 MW), 25 MW sale to 91,141 
TEA, 50 MW sale to FMPA 

2001 100 MW sale to FMPA until 12/J5/2010, 25 97,963 
MW sale to TEA 

2002 Convert Mcintosh 5 to CC (120 MW), Larsen 7 93,905 
retired (50 MW) 

2003 Mcintosh I retired (87MW), LM6000 SC (43 110.129 
MW) 

2004 Mcintosh 4 PCFB (238 MW) 124,516 

2005 Mcintosh 2 retired (103 MW) 130,019 

2006 135,595 

2007 142,106 

2008 145,849 

2009 152,890 

2010 LM6000 SC (43 MW) 161,333 

2011 152,663 

2012 159,034 

2013 165,849 

2014 172,878 

2015 180,885 

2016 188,938 

2017 LM6000 SC (43 MW) 200,299 

2018 209,297 

10112-11111_ Black & VUlchwo 

Cumulative 
Present Worth 
(51,000) 

89,182 

171,068 

254,495 

330,297 

414,560 

504,864 

594.244 

682,598 

770,366 

855,75. 

940,59. 

1,025,450 

1.101,561 

1.176,716 

1,251,005 

1.324.406 

1,397,202 

1,4()9,276 

1,541.700 

1,613,432 
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14.9 Capital Coat Inc ..... of L ... t-Cost Alternative 
Lakeland analyzed a scenario in which the capital cost of the Mcintosh 5 

conversion to combined cycle was increased un.til this alternative was not the least cost· 

alternative. The analysis predicts that the capital cost of the unit could be increased by 

less than or equal to 535.260 million and still be the most cost·effectivc option tor the 

Lakeland. 

14.10 Conversion Not an Option 
Lakeland analyzed scenario~s in which the conversion to combined cycle was not 

an option and they were forced to choose from the other alternatives to meet capacity 

requirements in the year 2002. Lakeland analyzed two other allernatives to meet the 

capacity requirements in 2002. The Westinghouse alternatives selected were 'he 501 F 

simple cycle and the 50lF Ixl combined cycle. The alternatives were selected based on 

their ability to be in place by 2002 as indicated in Table 13·1. The expansion plan 

installing the Westinghouse 501F Ixl combined cycle in 2002 results in 527.7 million in 

additional costs as indicated in Table 14·12 compared to the base case expansion plan 

which converts Mcintosh 5 to combined cycle. The expansion plan installing the 

Westinghouse 501F simple cycle in 2002 results in $71.9 million in additional costs as 

indicated in Table 14·13 compared to the base case expansion plan. 

10112-11511'" BlKk & VMtch~ 14-15 



Table 14-12 
Westinghouse SOIF Ixl Combined Cycle Unit in 2002 

Annual Cumulative 
Costs Present Worth 

Year Expansion Plan (51.000) (51,000) 
1999 25MW sale to TEA. Larsen 6 retired (27 MW) 94,088 85.534 

2000 McIntosh 5 SC (264 MW), 2S MW ~Ie to 91,141 160,857 
TEA. SO MW sale to FMPA 

2001 100 MW sale to FMPA until 12115/2010, 25 97,963 234,458 
MW sale to TEA 

2002 Westinghouse SOIF Ixl CC (269 MW), Larsen 102,569 304,514 
7 retired (50 MW) 

2003 McIntosh 1 retired (S7MW), LM6000 SC (43 119.772 378.883 
MW) 

2004 113,504 442.954 

2005 Mcintosh 4 PCFB (238 MW), McIntosh 2 135,392 512,431 
retired (103 MW) 

2006 141,357 578,375 

2007 148.081 641,176 

2008 152.040 699.794 

2009 159.335 755,640 

2010 166,304 808.629 

2011 155,624 853,708 

2012 163,089 896,655 

2013 170.594 937.494 

2014 178,089 976,251 

2015 186,464 1,013,142 

2016 195,340 1,048,275 

2017 204,086 1,081,645 

2018 214,563 1,113.538 
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Table 14-13 
Westinghouse SOIF Simple Cycle Unit in 2002 

Annual 
Costs 

Year Expansion Plan ($1,000) 
1999 2SMW sale to TEA, Larsen 6 retired (27 MW) 95,088 

2000 Mcintosh 5 SC (264 MW), 2S MW sale to 91.141 
TEA, SO MW sale to FMPA 

2001 J 00 MW sale to FMPA until 12/1 SI20 10, 25 97,963 
MW sale to TEA 

2002 Westinghouse SOIF SC (lB7 MW). Larsen 7 JlI,905 
retired (50 MW) 

2003 Mcintosh I retired (87MW), LM6000 SC (43 133,435 
MW) 

2004 115,791 

2005 Mcintosh 4 PCFB (238 MW), Mcintosh 2 138,523 
retired (103 MW) 

2006 145,396 

2007 153,302 

2008 158,233 

2009 166,518 

2010 174,677 

2011 161,136 

2012 169,506 

2013 178,153 

2014 186,639 

2015 196,043 

2016 206,249 

2017 216,217 

2018 LM6000 SC (43 MW) 227,887 

Cumulative 
Presenl Worth 
(51,000) 

85,534 

160,857 

234,458 

310;891 

393,743 

459,104 

530,188 

598,017 

663,032 

724,037 

782,401 

838,059 

884,734 

929,370 

972,018 

1,012,636 

1,051,422 

1,088,518 

I, t 23.871 

1,157,745 
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15.0 FMPP a.neftt From Mcintosh 5 Conversion 

Lakeland is a member of the Florida Municipal Power Pool (FMP,P) along with 

Orlando Utilities Commission (OUC), Kissimmee Utility Authority (KUA), and Florida 

Municipal Power Agency (FMPP). Each of the generating units for the members are 

economically committed and dispatched by QUe to meet the combined loads of I;MPI~. 

Savings from the combined commitment and dispatch, over what each utility would have 

spent if they had met their loads individually with their own generation, are then shared 

among the Pool members as mandated under the Pool Agreement. Thus Mcintosh Unit 5 

will not only reduce costs for Lakeland, it will reduce costs for OUC, KUA, and FMPA. 

To project the savings to FMPP from the addition of Mcintosh Unit 5. POWRPRO 

modeled the units within the Pool with and without the conversion of Mcintosh Unit 5. 

Information such as load forecasts and generating unit additions and retirements were 

developed based upon information contained in the 1998 Ten Year Site Plans and the 

Pool Handbook. The expansion plan for FMPP with the conversion of McIntosh Unit 5 

to combined cycle is shown in Table 15-1. Unit additions, retirements, and purchases for 

KUA and FMPA are taken from KUA and FMPA's Need for Power Application for Cane 

Island Unit 3. Purchases and sales shown in Table 15-1 only reflect purchases and sales 

from outside FMPP and do not include purchases and sales by members of I:MPI' 10 

other members of FMPP. Since the Ten- Year Site Plans only go through 10 years into 

the future, loads were extrapolated to the end of the planning period and Westinghouse 

50 I G I x I combined cycle units were added to maintain a 15 percent reserve margin for 

evaluation purposes. 

Lakeland is responsible for supplying enough capacity to meet their customers 

needs and plans on a stand-alone basis. Thus, for the case without the conversion of 

Mcintosh Unit 5 to combined cycle, Lakeland would still be required to add generation in 

2002. For evaluation purposes it was assumed that Lakeland would construct a new 50 IF 

simple cycle in 2002. The projected cumulative present worth production cost savings to 

FMI'P from the conversion to combined cycle operation is estimated to be $89.50 million 

over the twenty year planning horizon. 
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Table 15-1 tl) 

FMPP Benefit from 
IIc ...... UnItS 

FMPP Expansion Plan with Mcintosh Unit 5 

Annual Cumulative 
Costs Present Wonh 

Year Expansion Plan ($1,000) ($1,000) 
1999 Mcintosh S SC (264 MW). lIrsen 6 retired (21 MW) 380,074 345,521 

FMPP export sale (316 MW), FMPP pun:hase (118 
MW) 

2000 FMPP export sale (321 MW). FMPP purchase (153 397,150 673,745 
MW) 

2001 Cane Island 3 (273 MW),FMPP export sate (86 MW), 387,192 964.648 
FMPP purchase (113 MW) 

2002 Conven Mcintosh S to CC (120 MW). Larsen 1 retired 374,387 1.220,359 
(50 MW). Hansel Units 14-11 retired (10 MW). 
FMPP expon sale (75 MW), FMPP purchase (73 MW) 

2003 FMPP export sale (15 MW). FMPP purchase (98 MW) 403,226 1.470,730 

2004 Mcintosh 4 PCFB (238 MW). McIntosh 1 &. 2" retired 463,755 1.732.508 
(195 MW), FMPP expon sale (75 MW), FMPP 
purchase (95 MW) 

2005 FMPP purchase (110 MW) 497.437 1.987.771 

2006 FMPP purchase (120 MW) 536,168 2.237.898 

2007 FMPP purchase (100 MW) 580.217 2.483.967 

2008 FMPP purchase (100 MW) 628,425 2.726,252 

2009 West. 50lG CC Ixl (384 MW) 701,067 2.97\.971 

2010 760.104 3.214.16~ 

2011 813.890 3.449,919 

2012 873.218 3.679.864 

2013 West. 501G CC 1x1 (384 MW), Hansel 19-23 retired 962.404 3.910.256 
(58 MW) 

2014 1,075.654 .'.144.350 

2015 1.125.333 4.366.991 

2016 West. 50lG 1xl CC (384 MW) 1.196.252 4.582.147 

2017 1,214.707 4,780,762 

2018 1.279,019 4.970,880 

( I) Capacity is stated in winter ratings. 

_12-1/511_ 11-2 



The Florida Reliability Coordinating Council (FRCC) is responsible for 

coordinating power supply reliability in Peninsular Florida for the North American 

Reliability Council (NERC). As part of their reliability coordination activities, the FRCC 

provides an annual summary and report of Peninsular Florida T en-Year Site Plans. The 

annual summary is then analyzed by PSC staff and utility members during annual 

workshops. The most recent planning summary cond,-cted by FRCC is the •• t 998 Ten­

Year Plan for the State of Florida." Published during 1998. this Ten-Year Plan 

summarizes utility loads and resources, by type of capacity. through the year 2007. The 

summary aJso includes utility load forecast data and proposed generation expansion 

plans. retirements, and capacity re-rates. The following section summarizes the results of 

the FRCC's reliability analysis in the detennination of future capacity requirements for 

Peninsular Florida according to the State of Florida 1998 Ten Year Plan. auached as 

Appendix 21.4. 

16.1 Peninsular Florida Capacity and Reliability Need 
Table 16-1 presents the peak demand and available capacity for summer and 

winter as presented in the State of Florida 1998 Ten-Year Plan. The available capacity 

consists of existing capacity, capacity which has been certified under the Florida 

Electrical Power Plant Siting Act, and proposed capacity changes not requiring 

certification under the Florida Eledrical Power Plant Siting Act. As Table 16·1 indicates, 

for the winter period of 2001102, there appeU'$ to be slightly more capacity than is 

required to meet a 15 percent minimum reserve margin. However after close inspection a 

large percentage of the 17 percent reserve margin exists because of the assumption that 

load management reduces demand by 2,960 MW (11 percent) and ),193 MW will not be 

served under interruptible load. If all of these loads were served at time of peak demand, 

Peninsular Florida would only have a 6 percent reserve margin. 

Table 16-2 represents the peak demand and available capacity for the summer and 

winter as presented in the State of Florida 1998 Ten-Year Plan. The available capacity 

consists of existing capacities and capacity that has been cenified under the Florida 

Electrical Power Plant Siting Act. Proposed capacity changes and capacity not requiring 
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certified have not been included on the available capacity shown in Table 16·2. As Table 

16-2 indicates. for the winter period of 2001 102. there is insullicient capacity to meet the 

required 15 percent reserve margin if only the capacity certified under the Power Plant 

Siting Act is considered. 

18.2 Im.,.ct to Transmission System 
The addition of the SOlO CT and its conversion to combined cyde operation does 

not have a negative impact on Lakeland's or the State of Florida's Electric Transmission 

System. Lakeland's internal transmission system has sufficient capacity to accommodate 

the addition of the 5010 proj~t without the addition of any new transmission lines. The 

unit is being interconnected to Lakeland's existing transmission system on the Mcintosh 

Plant site. 

The SO I G project was included in the current FRCe Transmission Databank and 

has been analyzed from a statewide perspective through the FRCe Ten Year Bulk 

Transmission Study. The FReC's Transmission Working Oroup (TWG) began this study 

in October t 998. The TWO studied the following years, 2000/200 I winter, 200 1 

summer, 2002 summer, 200212003 winter, 2005 swnmer and 2005/2006 winter. The 

study results did not show any negative impacts to the State Transmission System as a 

result of the addition of the 5010 project. 

Table 16-3 displays the transmission system changes planned tor Lakeland"s 

system over the next 10 years. The expansion or changes are for system improvement 

purposes that result from system growth and are not planned directly as a result of the 

conversion of Mcintosh S. 
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Table 16-3 
Transmission System Expansion Plan 

1998 Socrum Substation in service by 111198. 

1999 North Mcintosh· 230/69kV Substation in service 1/1199. 
ReAroute Larsen East Plant tie into North Mcintosh. 
ReAroute Orangedale 69k V line into North Mcintosh. 
501 GACT tied to North Mcintosh 230. 
Interstate 230/69 Substation in service 6/1199. 
Interstate - Gibsonia 69kV in service 1211199. 
New line from Interstate to Kathleen &. Galloway Road built with 954AAC at 
11Sk V design by 12/1/99. Drop Galloway - Gibsonia line out tlf Galloway 
and tie with new line from Interstate. Conti.enc:y capacitors to he added 
annually as needed at Gibsonia, Sacrum and Hemphill. 

2000 Crews Lake 230/69kV Substation in service 6/1100. 
Crews Lake - Highland City 69kV line reconductored with 954AAC by 
6/1/00. 
Crews Lake - Pebbledale 230kV (TECO) line in service by 6/1/00. 
Crews Lake - Recker 230kV (TECO) line in $CI'Vice by 6/1/00. 

2001 Rebuild remaining 79SAAC segment of Interstate - Gibsonia with 954AAC at 
115kV design by 12/1/01. 
Rebuild remaining 79SAAC segment of Sacrum - Hemphill line with 
954AAC at 115kV design by 12/1101. 
Reconductor Larson - Eaton Park 69k V line with 954AAC by 12/1/0 I. 

2002 Convert 501G~T to CC by adding 120MW stearn turbine to North Mcintosh 
69kV switchyard. 

2003 

2004 238 MW PCFB Unit in service 111/04. Tied to North Mcintosh 230 
Rebuild McIntosh - Hemphill 69kV line with 9S4AAC at 11SkV design by 
12/1/04. 
County Line Road Substation in service 611104. 

2005 

2006 Reconductor Glendale - Eaton Prk 69kV line with 954AAC by 12/01/06. 

2007 

Taken from: City of Lakeland. 1997 Ten Year Transmission Plan. 
·Note: North Mcintosh renamed Tenoroc early 1998. 
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17.0 Sntegle Consideration. 

In selecting a power supply alternative. a utility must consider certain strategic 

factors. which reflect the utility's long-tenn ability to provide economical and reliable 

electric capacity and energy to its consumers. A number of strategk considerations favor 

the conversion of Mcintosh Unit 5 to combined cycle. These include exceptional 

efficiency; low installation cost on a SIkW .basis; low operating costs; domestically 

produced fuel; existing site which can support the project capacity; electric indust~· 

deregulation; and environmental benefits and risks. 

17.1 Efficiency 
Lakeland strives to provide its customers with the lowest rates they can achieve 

while maintaining sound operating principles and environmentally clean units. The new 

"G" class combustion turbines represent the best technology available to achieve this 

goal. With the conversion of tile Mcintosh Unit 5 from simple cycle 10 combined cycle. 

the unit will boast the highest efficiency in the country and provide a vcry clean buming 

solution to meet Lakeland load growth. The effi4.!iency of the "G" technology ensures 

that Mcintosh 5 will produce competitively priced generation for many years. 

17.2 Reliability Need 
Lakeland will not be able to maintain the minimum reserve margin if they do not 

install generation or purchase power for the 2002 time frame. The Mcintosh 5 conversion 

to combined cycle offers the least cost solution for meeting Lakeland's expected load 

growth and reserve margin requirement of 1 S percent. 

Lakeland also analyzed the reliability need based upon the FIJSC probabilistic 

reserve method. This method forecasts that Lakeland has an even greater need for power 

than the standard reserve margin method. 

lakeland has analyzed millions of potential expansion plans using POWROPT 

and the conversion of McIntosh 5 from simple cycle to combined cycle proves to be the 

most cost~effective alternative available to Lakeland. Westinghouse is confident that the 

unit will be a reliable unit and has provided Lakeland an equivalent availability guarantee 

of 92 percent. 
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17.3 Lea.t-Cost Supply Plan 
The complete Mcintosh S project is the least cost alternative lor Lakeland to add 

new generation. The conversion of the combustion turbine to combim .. -d cycle is slightly 

more costly on a SIkW basis in comparison to other resources additions h&..'eause th~ st~all1 

portion of a combined cycle unit has a higher S/kW cost than the CT portion. All 

alternate resource additions that were evaluated were either complete integrated units or 

purchase arrangements. In a conversion of this type. the steam side orthe project requires 

no fuel to operate the steam unit. With no expenses for fuel, the slightly higher 

incremental cost of the capital to convert the unit from simple cycle 10 combim.-d cycle is 

more than made up for in operational savings. 

17.4 Deregulation 
In a deregulated environment, the 5010 combined cycle will be the most 

economical unit in the state due to its high efficiency, high availability, and low heal rate. 

This will ensure competitive generation for Lakeland customers and Florida residents. 

This will also ensure Lakeland remains a competitive and conscious provider of electric 

generation for the future and provides low risk of Mcintosh 5 becoming a stranded asset 

if retail access occurs in the state. 

17.5 Timing 
If Mcintosh S is convened now, Lakeland will experience lower energy costs in 

the next 5-6 years than they would by installing a completely new unit. The better 

operating characteristics of the converted McJntosh 5 will displace older, more cxpensive 

base loaded generation and those savings can be passed along to the consumers. The 

timing also allows the installation for the Ultra Low NO~ burners. In the e\'~nt the Ultra 

Low NOx burners do not provide an effective option to meet environmental compliance. 

another method of environmental compliance will be used. 

17.6 Personnel Required 
The ability to utilize the existing Mcintosh site offers many stratcGic advantages. 

The utilization of existing personnel for the operation and maintenance of the converted 
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Mcintosh unit, which will result in very low fixed O&M costs. Mcintosh Unit 5 will also 

have the advantage of skilled and trained staff for operation and maintenance. 

17.7 Fuel Risk 
Mcintosh Unit 5 will utilize domestic natural gas. which minimizes risks from 

imported fuels. The unit is also capable of burning both natural gas and No. 2 oil for 

generation. thus providing Lakeland with fuel diversity in situations in which natural gas 

supply may be interrupted. 

17.8 Emis.ion Impacts 
The use of the existing site minimizes environmental impacts and rcdu~cs the 

time and etTort required for licensing. The low level of emissions with the Mdntosh 5 

conversion provides assurance from risk of tuture environmental regulations while 

reducing emissions within the state through displacement and retirement of other less 

efficient units. The conversion will also produce capacity and energy for Lakeland and 

the state while reducing emissions statewide. 
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18.0 Conaequence of Delay 

The initial consequences of delaying the proposed combined cycle conversion is 

the need to supply an alternative resource or purchase to maintain the same level of 

system reliability, the potential for supply shonages within the state. potential 

requirement to install a hot SeR to meet environmental compliance. and the risk of rising 

construction costs due to price escalation. 

18.1 Reliability 
The capacity from Mcintosh is needed to maintain Lakeland's reserve margin. As 

actual reserve margins drop below the required reserve margin during peak times, the 

chance for instability in the transmission network increases. Also, as evidenced by this 

past summer's purchase power price spikes and the defaulted power contracts. the ability 

for purchase power to be delivered when needed has become increasingly uncenain. 

Converting Mcintosh S to combined cycle now will help ensure stability in the 

transmission network and increase certainty of power delivery 10 lakeland customers. 

18.2 Economic Bene_ 
If the conversion of Mcintosh S is delayed or cancelled, several consequences 

would occur. Some of the consequences include the need to purchase power on the 

market under emergency conditions, the potential for capital costs to escalate faster than 

innation, higher fuel costs associated with running older units, and em'ironmental 

impacts of higher emissions from older units. 

A sensitivity study was conducted, without considering the very realistic 

possibility of increasing costs for equipment and the effects of higher emissions on the 

environment. The cumulative present worth costs were recalculated for a I-year dchlY in 

project start, which required purchased power to maintain the 15 percent reserve margin. 

With the delay in converting Mcintosh 5 to combined cycle, Lakeland would 

need to reserve capacity either from the market or power purchase contracts. With the 

projections from the Florida Reliability Coordinating Council's 1998 Ten-Year Plan for 

Peninsular Florida's reserve margin for winter of 2002 to be 17 percent after exercising 

all of the load management and interruptible loads and 6 percent if load management and 
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interruptible load was not exercised. it is uncertain if purchase power from the market 

will be available. Assuming that Lakeland could reserve enough capacity to meet reserve 

margins, it might be very costly due to the shortage. Nevertheless, the sensitivity analysis 

assumes that the capacity shortfall will be met by a power purchase agreement for the 

shortfall of capacity at 10.00 $/kW·mo for capacity payments and 30.00 $/MWh for 

energy. Results of the sensitivity are presented in Table 18·1. The consequences of 

delaying the project for one year's time amount to $9.35 million on a cumulative present 

worth basis. This sensitivity ignores potential effects of equipment prices escalating 

faster than inflation and the cost of having less environmentally friendly units generating 

for that period instead of the highly efficient Mcintosh Unit 5 Combined Cycle. 
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Table 18-1 

Consequences of Delay 

Year EKpMsioa Pia. ADaual Costs Cumulative 

(51,000) Present Worth 

(51,000) 

1999 25MW sale to TEA. Larsen 6 retired (27 94,088 85.534 
MW) 

2000 Mcintosh 5 SC (264 MW). 25 MW sale to 91,141 160,857 
TEA, 50 MW sale to FMPA 

2001 100 MW sale to FMPA Wltil 12/1512010. 97,963 234,458 
25 MW sale to TEA 

2002 Larsen 7 retired (SO MW). Market 106.784 307,393 
Purchase for 1 year (25 MW) 

2003 Convert Mcintosh 510 CC (120 MW). 109.661 375.484 
Mcintosh I retired (87MW) 

2004 Mcintosh 4 PCFB (238 MW) 124,693 445.870 

2005 Mcintosh 2 retired (103 MW) 130.197 512.681 

2006 135,773 576,020 

2007 142,284 636,363 

2008 146,027 692,662 

2009 153,068 746,312 

2010 LM6000 SC (43 MW) 161,511 797.774 

2011 152,840 842,047 

2012 159,212 883,972 

2013 166,026 923.718 

2014 173,056 961,380 

2015 181.063 997,202 

2016 189.116 1.031,216 

2017 LM6000 SC (43 MW) 200,477 1,063,996 

2018 209,475 1.095,133 
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19.0 Financial Ana'ysis 

The City of Lakeland is in its 94111 year of operating as an electric munitipal utility 

and supplying low-wst power to its customers. The City has a track record of strong 

financial perfonnance ·and plant operation. Lakeland has reduced annual power supply 

costs by 6.2 percent over the last five years. Lakeland customers enjoy some of the 

lowest rates in the state for electricity and the rates are anticipated to remain below 

regional power costs. Table 19·1 displays Lakeland's average electrical rates for the past 

five years. 

Table 19·1 

City of Lakeland - Average Electric Rates 

Year Average Electric Rates 

(centslkWh) 

1992 7.20 

1993 7.11 

1994 7.28 

1995 6.91 

1996 6.76 

1997 6.78 

Source: RDI POWERdat Database 

Lakeland Bond Ordinances require a minimum coverage ratio of 1.25 to ensure 

sound financial perfonnance. Currently Lakeland has a 5.45 debt coverage ratio for 

senior debt and a 2.53 debt coverage ratio for combined senior and junior debt. 

To eliminate long-term financial responsibility, Lakeland intends to pay cash 

rather than issue bonds for the construction and engineering for the conversion. 
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20.0 Analysis of 1110 ele.n Air Act Amendments 

The City of Lakeland considers the impacts to its community and Peninsular 

Florida a vital portion of its strategic planning. While the Florida Electrical Power Plant 

Siting Act carefully bifun:ates the need for the power plant from the environmental 

impacts of the facility, the Clean Air Act requirements have a great impact on the power 

plant's cost and perfonnance. The conversion of Mcintosh Unit 5 10 combined cycle 

would lower emissions on a kilowatt hour basi.s from the current simple cyde machioc 

and improve fuel utilization. 

20.1 History of the Clean Air Act 
The Clean Air Act of 1970 was designed to protect human health and the 

environment by regulating the amount of pollutants released to the atmosphere. The 

major regulated air pollutants include carbon monoxide (CO). nitrogen oxides (NO,). 

sulfur dioxide (S02)' hydrocarbon compounds (or volatile organic compounds. VOC). 

ozone, lead, and suspended particulates (PM/PM,!). The listed pollutants. commonly 

referred to as criteria pollutants. have been regulated primarily through National Ambient 

Air Quality Standards (NAAQS) and the respective state implemented programs that 

support the NAAQS. 

In the late 1980's. as it came time for Congress to reauthorize the Clean Air Act, 

air quality had improved, but it was clear that continuing the improvement was becoming 

more costly per unit of pollution removed. Under the 1990 Clean Air Act amendments. 

Congress required the EPA to establish an emissions trading program that would cut the 

emissions of sulfur dioxide in half by the year 2000. Under the program established by 

the EPA, existing power plants were allocated sulfur dioxide allowances with a given 

number of additional allowances auctioned each year. An allowance holder can emit 1 

ton of sulfur dioxide for each allowance. Finns holding the allowances can use the 

allowances to emit pollutants, bank the allowances for the next year, or sell the 

allowances to other finns. Total emissions will fall because the sulfur dioxide emissions 

associated with the number of allowances available are less than existing emissions. 
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20.2 Authority to Construct 

ANI"''' of 1_ 
Clean At, Act A1MfICIments 

Mcintosh Unit 5 is required to comply with the Clean Air Act and the current 

Florida air quality requirements stemming from the Act. An Authority to Construct 

(A TC) penni. has been obtained for McIntosh 5 Simple Cycle. One aspect of the ATC 

pennit is the detennination of Best Available Control Technology (BACT). Major 

criteria pollutants included in the BACT analysis are NO., VOC, CO, and PM/PM IO• 

McIntosh 5 Simple Cycle will achieve BACT for NO. through the use of Dry Low NO, 

combustors initially at a level of 25 ppm. Before May I, 2002, Lakeland will retrofit the 

Dry Low NO. combustors with Ultra Low NO. combustors. [kpending on the results of 

the testing. Lakeland will follow one of the strategies: 

• If NO. emissions of 9 ppm or below can be met with Ultra Low NO. 

combustors, Lakeland will conven the unit to combined cycle and employ 

this technology, 

• If NO" emissions of 9 ppm or below £@!.Yl!!1 be met with Ultra Low NO~ 

combustors. Lakeland will canven the unit and install a conventional SCR 

with a 7.5 ppm limit. 

When firing fuel oil the unit is initially limited to 42 ppm with steam injection and 

15 ppm with the installation of either a hot or conventional SCR. The installation of an 

SCR is the most costly option. The cost of the SCR has been included in the capital cost 

for conversion for evaluation purposes. 

20.3 Title V Operating Permit 
Along with the A TC, the unit will be required to obtain an operating permit under 

Tille V of the Clean Air Act. All units at the McIntosh and Larsen sites will be ultimately 

included in a single Title V pennit. Requirements under the Title V permit for Mcintosh 

5 will require similar emissions control and operations to those required under the ATe 

and BACT determination. 

20.4 Title IV Acid Rain Permit 
In addition to the construction and operating ~nnit requirements of the Unit, the 

regulations implementing the Acid Rain provisions of the Clean Air Act Amendments 

require that electric utility units obtain acid rain pennits. 
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20.5 Compliance Strategy 

A....,." of 1110 
ClNn Air Act Amendmenla 

Mcintosh 5 will emit very small amounts of sulfur dioxide while running on 

either natural gas or fuel oil. As an affected unit. Mcintosh 5 must have allowances 

available for emission of sulfur dioxide to comply with its Title IV Acid Rain pcmlil. 

Lakeland is required to limit sulfur dioxide emissions from Mcintosh 5 to 40 Ions per 

year. The 40 ton per year maximum emissions level minimized permitting requirements 

for a Mcintosh 5. The current operating plan for the Mcintosh 5 specifies operation on 

fuel oil only during emergency situations. Lakel~ has identified two different sulfur 

dioxide emissions compliance strategies. The first:and preferred compliance stralegy 

involves re-allocation of excess allowances currently maintained by the City of Lakeland 

to cover the Mcintosh and Larsen plants emissions. Current operation of the Mclntosh 

and Larsen Units result in a combined sulfur dioxide emission rate of approximately 

3.358 tons per year, leaving enough allowances to cover operation of Mcintosh 5 at 

baseload. Lakeland currently has 12y809 allowances available. The sc.~ond possible 

compliance strategy involves purchasing allowances. Purchasing allowances will be the 

compliance strategy utilized if, for any reason, re-a1location proves to supply insufficient 

quantities of allowances. 
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21.0 Appendices 

The following appertdices document additional details of the need for power 
application. The appendices are arranged in the following order separated by gray sheets. 

21.1 Electric Load .nd Energy FONCIIat 

21.2 Fuel FONCat 
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EXECUTIVE SUMMARY 

The 1991 Load and EncrsY Forecast provides imporW'lt informalion on future growth in the service 

tcnitory And on the elcccric system. The forccut dcK:ument is written to provide the reader with the results 

of the forecast. _wnena.aion supportin& the results. and an expianalion of the methodology and 

assumptions that developed the forecast. 

The foreQSt aaempcs 10 predict how certain changes within the electric service area will affect electric 

power usage. This is accomplished by evaluating several variablts such itS: population. economic 

conditions, historical trends, ICCOUIlt types. w9lhcr, usage patterns, prke. and impacts of conservation 

(DSM). Economic conditions are measured by variables such itS: Real Per Capita Income (RYPC). labor 

(E), and Employment (EWS). 

Econometric models, trendina..,Iime-series decomposition were used to generate the forecasts presenled 

in this document. The econometric models used were tested for serial correlation and heleroskedaslicily. 

Serial correlalion ocan when the errors. or raiduls. of. regression are correlated or show some type of 

pattern. Heteroskedasticity c.n be enc:0IUlIered where there exisls some relation between the error and onc 

or more of the explanllOry variables used in the model. 80th occurrences will skew the results of a 

regression model. The Adjusted R·SqUllCd Md the T- Stati51ic is referenced throughout the document. 

These Slati51ics teU us how well the model is fminl fluctuations seeD in the historical data and how 

significant a particular independent variable is. Graphic Icchniques were also used to inspect &he data 

looking closely for trends and die reliability ofhi5loric;al data. 

This forecast document includes pro~ions for EneraY Sales, Net Energy for load, and Demand. Th~se 

forecasts are shown "Wi1b Expected Conservltion" and with "No Conservation". Tha: forecast "With 

Expected Conservation" assumes conscrvltion etrons will continue throughoul lhe twenty-year forecast 

horizon (1998-2011). 
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This year Ihe foreclSt includes two Mditional nIe dasses. The Interruptible (IS) rate class and the Contract 

(GSX-6) rate clus. The PXT nile dati hu been removed as a rate class and has migrated into the ConlraCl 

rate. 

The Interruptible rate class provides the customer a lower rale if the customer chooses to adapl their 

operalions to allow for their power 10 be interrupted during peak usage periods. The customer must hay\! a 

demand of SOO K W or arcater. The accounts under the Interruptible rale class as oflhis forecast are: 

I. Pepperidge Farms 

2. Mid-Florida Freezer 

3. Continental Plastics 

4. Juice Bowl 

5. Mutual Wholesale 

Inside City limits 

Outside Cil)' Limits 

Outside Cil)' Limits 

Inside Cil)' Limits 

Inside City Limits 

The Contract raIe class is for customers who choose to sign a I().year contrad for service. The customer 

must meet the following criteria: demand hi&her thin IMw and a load factor of approximately 60% or 

greater. The .counts under die ConlrlCt nile class IS of this forecast are: 

I. Florida Juice 

2. Florida Southern College 

3. Breed Automotive 

4. Sikes 

5, Owens Brockway 

6. Watson Clinic: 

7. Publix Industrial Center 

8. Publix County Line Road 

9. Publi" Warehouse 

10. Butterkrust Bakery 

II. Lakeland Regional 

Outside City Limits 

IllIide CiI)' Limits 

Inside City Limits 

Inside City Limits 

Outside City Limits 

Inside City Limits 

Outside City Limits 

Inside City Limits 

Outside City Limits 

Inside City Limits 

Inside City Limits 
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• Waler Treabnenl Plant· This account is assumed to be • canIrICI ICcount but will not show up in the 

Contracllotal. This is a water account .... d will be ilKluded in the Walei' llepInmenl's sales and ac:counts. 

The forecasl also assumes, besinning in 1991. IhII the following lIrJe industrial accounts which have met 

or are close to meeting the criteria BeCded 10 be on the ConIrICt rile will sign. contract. The following 

accounts considered to be future contrICt ac:c:ounts In:: 

I. Tampa Maid Food (fonnerly Bee Gee Shrimp) 

2. Ledger 

3. Alpha Chemigl 

4. Discount Auto Pans 

Inside City Limits 

Inside City Limits 

Outside City Limits 

Outside City Limits 

The forecast has complete detail on all rile cluscs, includia& the Intcmlplible and Conlracl me classes. 

by inside and oulside the cil)' limits, This searepSion of daIa has provided a bener underslanding of the 

trends developing within each scsmcnt mel I'IlC class, The fOlCClSlcr worked closely with the AI:~ounl 

Managers in developing the lisa ofbolh Inlemlpdble Mel ContrICt customers. 

The forecast also inc:llldes In exucme wCMher KCMrio forecast for "Winter Peak Demand", and "Summer 

Peak Demand", The minimum ud maximum temperatures were the variables used 10 determine the high 

and low summer and winter peak demand scenarios. 

The increase or decrease in sales or accounts due 10 deregulation was nol fac:torcd rnto this f~ast 

Nel Energy for Load and annual Losses In: also projected throughout the forecast horizon (I99S·20 IS). 
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As of 1994, voltage reduction will not be reRcc:tecl in Ihe fc,ncast IS • mellls of dernll1d reduction or 

conservation. Voltage reduction CII1 be IppfOxirulely S% of the clec:tric: distribution system 10id at lime of 

winter peak. Voltage reduction is used under em~y situllions only. 

In an attempt to better predict the summer IIId winter Pf'ks. h,1torkI1 (1919 • 1997) peaks were adjusted 

for lost capacity due 10 circuits out. IcMd rnInIpIIICIIt (SMART), IDd voltage reduction. l.ooking at lhc 
adjusted system peak gives a truer picture ofw'" wlSexpcrienced on the system the day of the peak. 

Temperature is a significant driver in projectina system demInd. An evaluation was performed to 

detennine if the minimum (30°) and the maximum (97°) telnpenhft5 used to f~t winter and summer 

demand accurately predict what we have seen historicllly. The resuhs of the probability distribution 

supports our dec: is ion to use 30° for the winter peak IIId 97° for the summer peak. With a 95·/. confidence 

interval. the minimum lempcnlUre for winccr peak shoulct be within 21.1" II1d 32.9°. l'he summer 

temperature range at the 95% confldeKe interval is 94.5° to 97.6°. 

On February S, 1996. lAkeland expericnmla record winter peak of 593 MW (579 net integrated + 14 

due to circuit outages). We initialiud load m ..... emen. during the peak which accounted for 

approximately 44 MW. One item that is imponaDt to note about thjs rec:ord peak is that the temperature 

three weeks prior to the peak. never rac:hed above 60". This is an extremely unusual occurrence which 

seems to have had an signifiQl1t influence on the winter peak. 

Forecast Summary 

Total Eacrgy §alB (Wi'. Espedcd CouenatiOll- Table £S.I alld Grape. [8-1) 

Overall, new projections indicate thai total sales will be wilhin 3-/. of last year's forecast This year's 

forecasl was slightly lower than was expected last year. This is mainly due 10 Ihe very mild wealher which 

was experienced during 1997 
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Total eneIJ)' sales (with expected conscrYMion) for fiscal year 1991 is 2.422,011 Mwh's. Projections 

indicale In 1V«IBC incrasc in sales ofllppl'Oximaacly 73.000mwh's/ year throughout the fORCas., 

Currently, energy sales _ comprised of 50% residential. 26.0'/. commercial, 19.6% industrial (including 

IntmupCibtc IIld ConlrK1). with the mnaininc being in municipal sales. Customers representing 52"0 of 

lotal OSLO sales have now sipeel I IO-yell' conlrKt for service. 

Further detail on sales inside Ind outside the ciay and by rate c:115s can be found in the body of this report. 

U ... PerAmMI.' 

Kwh usage per .cc:ounl is curmnly. 22.1 Mwh's/Kcount and gradually increases 10 approximately 27.3 

Mwh's/aewunt in the year 2011. 11Iis is MllUlualavcrlle growth rate (AAGR) of .9,.;,. 

T0t81 AcccMI ... (Table £5.2 .... G ...... £5.2) 

The Total Account Forcc:uI wu lower IhIn last year's projections. The forecast predicts approKimately 

1,738 new accounts • )'CU'. 11Iis is mainly anributabtc 10 the lower than average growlh in lwcr.lll 

accounts over the lui two ynrs. 

lakellllld's customer base is currently 11% residential. 9.5% commercial and industrial with the rcmimkr 

being municipal and private area liahlinc accounts. These pcn:entages remain consistent throughout the 

forecast. 

Further detail on aecounlS inside and outside the city IIIId by rate class can be found in the body of this 

report. 
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TaU_ Net £MI'I)' for lAM a I.-a (W'" £speded c .... "' ..... T • .,., £8.3 nd Gr. .... IS-l) 

Net energy for 10M has chanpd only sliJbtIy &om last year. The current fDrC4:asl predicts approximately 

2.W.less energy thin last re-'s projections. The net energy for load projections for fISCal year 1998 is 

2,560,017 Nwh's. 

losses are averaging lppI'OXilMlcly S.S to 6.0 pateR. of tOlaI sales throughout the (Wenty-year fom;asl 

horizon. System Engincerin& cxpccC$ losses 10 decline within the next few years due to some changes that 

are expeaed to like place on the electric s)'IIem. For insIance, new subslations. shortcr feeders, and larger 

capacitors. Losses for fascal year 199I11'e projected to be 137,9S6 Mwh's. 

Wiater Pak 0nIud (W. E ..... c..en ...... Table ES-4 .. d Gr. .... Es..I) 

The new fOf'CQSt continues 10 inclicIIe daII the utiliI)' is winter peaking and will be Ibroughout the fDrC4:ut 

horizon (1991-2011). The wiDler peak for fiicaI year 1991 is S7S MW (with expectcd conSCf'\'alion al SO 

MW) at • temperaaure of 10". The KCUIl winccr peak for 1997 was SS2 MW's al a minimum temperature 

of 21". This peak ocClllml on • weekend. Most winrcr peaks occur on weekdays. which is what 

assumption the forecast is baed on. 

Historical data prior 10 1919 for informllion such as: cin:uits OUI during peak, and voltagc, reduction is 

limited. Therefore, the last few ye.'s models were based only on the daIa thai could be verified and 

docwnented (1919-1 997}. Adjustments to the peak for Ibese variables provides a lnIer picture of whal the 

system actually experiences It time or peak. 

We are expedencing a decrease in peak demand from 1151 year's forecast to this year's projections. The 

forecast indicates an annual chlllce in demllld of approximately 19 MW's a year al lime of winter peal" 

This is with demand reduced for conservation. 
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S ••• er Peak .... (Willi Elpeded C-.n .... - Table U.S a" GnJ* U.S) 

The summer peak is less volalile and easier 10 project thin abe winter peak due to more prcdil:lable extreme 

temperatures. The forecasllhis year higher than last year's forecast. The summer peak projel:tcd for fiKai 

year 1998 (August @ 91°) is 502 MW (with expected conservation 11.21 MW). The Ktual summer peak 

for 1997 was 509 MW's at. maximum ICIIIpcrature of 91°. to.d Manaaement was not implemented for 

the 1997 summer peak. The forecasl indicates In annual chuge in demlUld of approximately 13 MW' 5 a 

year at time of summer pea. This is with demand l'C<kM:ed for conscrvalion. 

lalerrtlptible Load (T.bIe £S.6) 

This year's forecast predicts abe afTec:IS of In1el'rUJKible accounts on OUt system at time of our summer and 

winter peak. For 1991, we expec:1 appIOximllely S.O MW's at time of summer peak and approximately 4.9 

MW's at lime ofwinlcr peak. 

COIIlervatioil (Table U.'7) 

II is important to note thatlhe imPKIS of conservllion in IennS of demand redudions significantly changes 

me peak forecast. 

Projections in conservation demand reductions for Fiscal Year 1997191 and beyond have been revised 

downward due to major c:hanaes in Lakeland's SMART load Management Program. New elel:lril: 

residential accounts will no longer be required to parlic:ipMe in Ihe SMART Program (remains a voluntary 

program) and as a resullthe demllld usociated with the loss of these accounts has been renected in the 

current conservation estimates. 

Sec .. rio Fo ...... Wu. CelHenratioll (Taw. Es-I) 

The extreme wealher scenario for the winter peak demand (modeled @ 19 degrees) indicates a demand of 

721 MW (reducing for SO MW of c:onservllion). Acc:ording to .me forecast model for the winter peak 

demand our load should increase or decrease appI'Oximllcly 13 MW's for every degree deviation from the 

typical 30" used as the minimum 1cmpenture in the model. 
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The extmne wealhcr scenIrio for 11M: summer peak demand (modeled @ 10]0) indicates a demand of S06 

MW's (reduc;ing for 21 MW's of conservllion). 

The remainder of this document will explain the methodology used for eKh indi\'iduill model (both insilk 

and outside cit)' limits) used 10 IcnmIIe the forecast. The supponing statistics. tables. and graphs can be 

found on die network under Z:\Forec:uclJ997L&:E.xls 

Additional monthly (by rate class) daIa is ayailable for the budget year (1998/99) oflhc forecast. It can also 

be found on the network under Z:\Forec:uc\97monLte.xls 
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Flcal 
V •• r 

1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 1. 
1996 
1997 

Forecall 

1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 

AAGR 

eterofLa .... .... 
Be .... W ... 'IIII ..... 

T_I Ene.., ..... Fc.o..CaM ........ 

...... -
1.294.863 
1.406.592 
1.488.737 
1.605 •• 
1.679.519 
1.781.241 
1.835.528 
1._.067 
1,943 •• 
2.005 •• 
2.117 .• 1 
2.246,130 
2.321._ 
2.330.533 

Will Ex ...... c-rvalloft ...... , 

2,422.081 
2.487.082 
2.571.768 
2.843.117 
2.715,788 
2,787.978 
2,159,144 
2.831.4n 
3.005.279 
3,078.748 
3,152.544 
3.226.354 
3,301.064 
3.371.089 
3,444,9n 
3,518,508 
3,592,081 
3,885,588 
3.739,043 
3,812.194 
3,115.853 

2.3ft. 

uIlV •• .,. 
forecall 

2.412.354 
2 .•. 579 
2.652.805 
2.728,183 
2.105._ 
2.111.529 
2.957,926 
3.034.324 
3.105.801 
3.176,826 
3.248.304 
3.319.335 
3.390,818 
3,461.851 
3.533.418 
3.601.904 
3.675.943 
3.747.429 
3.818.472 
3,889.964 

2.37% 

T.bIe B-1 

·2.82% 
·2.82% 
~.05% 

~.14% 

~.20% 

·3.25% 
~.32% 
~.39% 

·3.24% 
·3.09% 
·2.95% 
-2.80% 
-2.65% 
-2.62% 
-2.50% 
-2.40% 
-2.28% 
·2.18% 
-2.08% 
-2.00% 
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T ..... a-2 
CMr fII LII .... nd 

.. elite & W.ttr UlIII •• 
ToIIIl Maa_ FeNcell CoM ... ,.. 

P .... nta. .... 
LaItY •• .,. ....... 

Fiecli V.lr ....... .... Fcna. FOIHIIl ForeCl'" 
19M 61 •• 
1985 73.622 
1. 78._ 
'987 71._ ,_ 

12 .• ,_ 
.,187 

1890 18.430 
1991 91.788 
1992 95.675 
1993 97.403 
1994 99.446 
1995 101.767 
1996 103._ 
1997 104.708 

Forecell 

1998 108.454 108.491 ·1.88% 
1999 108.297 111.045 ·2.47% 
2000 110.144 113,598 --3.04% 
2001 111,184 115,909 --3.49% 
2002 113.587 118.219 ·3.92% 
2003 115.310 120.530 ~.33% 

2004 117.036 122,842 ~.73% 

2005 118.765 125.151 ·5.10% 
2008 120.471 127,333 .s.39% 
2007 122.179 129,513 .s.66% 
2008 123.891 131.694 -5.93% 
2009 125.605 133.873 -6.18% 
2010 127.324 138.057 -6.42% 
2011 129.052 138.237 -6.64% 
2012 130,808 140,418 -6.84% 
2013 132,537 142,600 -7.06% 
2014 134.268 144,783 -7.26% 
2015 135.999 146.962 -7.46% 
2016 137.738 149,'45 -7.65% 
2017 139.481 151.327 -7.83% 
2018 141.228 

MGR 1.G% 1.77% 
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CIIr of Uiu18nd 
Beclrlc & W.II' WIIIIa 

TOIII ... t Ene.., For Load FONa. Com.,." .... 
Wlltlxpeclld eon.rvaaon 

La_Ve.". Percent a..nge 
..... al .... 'ONCII • FONa. Beaw,.n 

FIcaIV,.r ...... ....... ...... FONeil" 
1987 1.711.738 
1988 1.112.841 
1889 1.887.783 ,. 2.008.381 
1881 2.048.882 
1882 2.071.558 
1993 2.139,917 
1894 2,279.203 
1995 2.380._ ,. 2.447.710 
1887 2.443,482 

FONclllt 

1998 2.580.037 2.616.229 -2.15% ,. 2,837.455 2.695.697 -2.16% 
2000 2.714.858 2.775,185 -2.18% 
2001 2.718.843 2,854.633 -2.28% 
2002 2.184._ 2.934.101 -2.36% 
2003 2.140.127 3,013.570 -2.44% 
2004 3.015.124 3,083.038 -2.52% 
2005 3.089.941 3,172.506 -2.60% 
2006 3.188.442 3.251.974 -2.63% 
2007 3,242,885 3.331.442 -2.68% 
2008 3,319.112 3,410.910 -2.69% 
2008 3.395.8iO 3.480.379 -2.71% 
2010 3.472.887 3.56&,847 -2.72% 
2011 3.548,484 3.84&,315 -2.82% 
2012 3.823.032 3.728.783 -2.84% 
2013 3,69&.323 3.808.251 -2.88% 
2014 3.nS.847 3,887.719 -2.88% 
2015 3,851.818 3.967.187 -2.91% 
2016 3.&28.151 •• 046.656 -2.93% 
2017 4,004.147 4.126.124 -2.96% 
2018 4,080,382 

AAGR 2.31% 2.43% 
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nnu.I~ • 
(106,375) 
(133,122) 
(118,542) 
(173,863) 
(141.795) 
(134.657) 
(134,318) 
(161,512) 
(144.232) 
(125.815) 
(112.928) 

(137.956) 
(140.393) 
(142,891) 
(146.026) 
(149,087) 
(152,148) 
(155,280) 
(158.464) 
(161.163) 
(183.937) 
(166.638) 
(169.336) 
(171.833) 
(175.375) 
(178.055) 
(180.815) 
(183.566) 
(186.332) 
(189.108) 
(191.953) 
(194.729) 
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City of ublllnd 
NHd for p...., AppHation 
IIcIntoeh S Ct.xnblned Cycle 
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c., of LaMlind 
Need for Pow.rAllPllc ....... 
Mcanaoeh 5 CombIMcI Cycle Appendlc .. 

'e"ES~ 
C=-of~"nd 

1Itc*tc& W ..... Wille. 
T_ ............ II ....... ForIceCCoMpe ...... 

.......... c...MlIon 

Annual ........ ........ tH .... FoNcIII u.v ..... ... ,..a. .... 
FI.ee1 Veer , .... ,. ..... ...... .... 'ONeIl. ......nF6reCli • ,. zr .., 

1990 19" 50S 
1991 31· 440 
1992 33- ... 
1993 :u 457 
1994 3r .. 
19B5 27- 538 
19B6 25- 810 
1997 28- 552 

FGIK8. ,. 
3Cr 575 582 -2.96% ,. 
3Cr 583 614 -3.44% 

2000 3Cr 812 EI34 -3.57% 
2001 3Cr 831 656 -3.85% 
2002 3Cr 850 678 ~.11% 

2003 :me - 698 ~.36% 

200t :.v 887 720 ~.58% 

2005 30" 708 741 ~.80% 

2OD6 :me 725 762 ~.88% 
2007 3Cr 744 784 -5.07% 
2008 3Cr 782 805 -5.38% 
2009 3Cr 781 827 -5.55% 
2010 3Cr 800 851 -S.94% 
2011 3D- a1a 873 ~.19% 

2012 3(T 838 897 ~.54% 

2013 3Cr 857 921 -6.87% 
2014 30" 876 944 -7.18% 
2015 3Cr 895 968 -7.48% 
2016 30" 913 991 -7.87% 
2017 30" m 1.015 -a. 13% 
2018 30" 952 

AAGR 2.11% 2.11% 

· ThJ."""'~"''''''''''''''''''''."" 
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City of Lakellind 
NMd for Power Application 
lie ....... I CombIned Cycle Appendic .. 
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City of LaUlind 
Need for Power AppIUtion 
IIcIrttah 5 CombIned eye .. 

_ofu ........ 
. Beata & WI., lIIIJI •• 

ToIIIllutftlMr PNk ............. eo.np. ...... 
Will IxpectIMI c-r.1on . 

".IIn.. ... ....... d .... ,.,... 
Fia:al V.I' Tempera... HlllDftaI • .,. Ii 

1984 93° 212 
1985 1030 338 
1986 94· 334 
1Be7 97· )71 

1988180 380 
1989 87· 401 
1990 103- _ 

1991.· 420 
1992 100° 438 
1993 87· 451 
1994 88· 473 
1995 97· 481 
1996 100° 482 
199791° 508 

FCNKaI. 

1998 8r 502 
1999 97° 515 
2000 87· 528 
2001 97° 540 
2002 87- 553 
2003 97· S85 
2004 97" 578 
2005 97· sat 
2006 97" eoo 
2007 97" 813 
2008 97· 824 
2009 97" 8le 
2010 97" e48 
2011 97· eeo 
2012 97· 872 
2013 97- 884 
2014 87· 8ee 
2015 97· 708 
2016 97" 719 
2017 97° 731 
2018 9r 743 

AAGR 1.11% 
• This,... 11td .... ".""."",,,,. .....,. • 

...... V..tcItu,. 

483 1.72% 
505 1.116% 
517 2.18% 
528 2.41% 
537 3.~ 

547 3.20% 
557 3.39% 
587 3.75% 
577 3.96% 
587 4.33% 
597 4.52% 
607 4.87% 
618 4.87% 
628 5.05% 
639 5.11% 
650 5.27% 
681 5.28% 
672 5.43% 
682 5.44% 
693 5.45% 

1.11% 



CAy of I..aUIancI 
...... for Power AppIiAtIon 
lie ....... S ComIIiMd Cycle 
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CIIr ", u .... ... 
BlctItc & Wattr .. I ... . 

....... 11 .... ,.. .... "ak Dlllla'" 'ONcalt 

Flleal 
V •• r 

1898 1. 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2001 
2008 
2010 
2011 
2012 
2013 
2014 
2015 
2018 
2017 
2018 

MGR 

WI .... r 
.... k 

0. ..... ..... 
4.9 
4.9 
5.0 
5.0 
5.1 
5.1 
5.2 
5.2 
5.3 
5.3 
5." 
5.4 
5.5 
5.5 
5.8 
5.8 
5.7 
5.8 
5.8 
5.9 
5.1 

1.00% 

.......... rP •• k 
Dema ... 
tIIW"ea 

5.0 
5.1 
5.1 
5.2 
5.2 
5.3 
5.3 
5.4 
5.5 
5.5 
5.8 
5.6 
5.7 
5.7 
5,8 
5.8 
5.9 
6.0 
6.0 
6.1 
6.1 

1.00% 



City at UUIend 
NMd for Power Apple ...... 
lie ...... I ConIbIMd Cycle Appenda. 

T.bIe 0·7 

eNr", ....... • 
BecMc& W ... , ....... 

0. ......... -1IucIoae 
WIthoul V ...... Rlctuclon 

.... V •• ,.. 
EMI .... d EIII .... tId EII .... d %CMnge 

FI8I:81 ...... m.r Wi .... ' ....... tICI Ann ... I .tw .. n 
V •• , De •• nd o. •• nd ......... Ene. FaNe.'" 

1M 1M ..".. IMh 
1998 21 50 1,079 1,On 0.21% 
1999 22 52 1,173 1,171 0.19% 
2000 22 53 1,_ 1,265 0.10% 
2001 23 54 1,_ 1,359 0.09% 
2002 23 55 1,454 1,453 0.08% 
2003 24 57 1,548 1,547 0.08% 
201M 25 58 1,841 1,841 0.01% 
2005 25 58 1,735 1,735 0.01% 
2006 26 60 1,829 1,829 0.01% 
2007 26 61 1,822 1,923 ~.04% 

2008 27 63 2.016 2.017 ~.04% 
2009 27 64 2,110 2.111 ~.03% 

2010 28 85 2,203 2,205 ~.07% 
2011 28 66 2.207 2,298 -0.06% 
2012 29 67 2._ 2,308 -0.07% 
2013 29 68 2.316 2.317 -0.05% 
201. 30 at 2.325 2,326 -0.06% 
2015 30 70 2.334 2,336 -0.08" 
2016 31 72 2,343 2,345 -0.10% 
2017 32 73 2,353 2,355 .C). 07% 
2018 32 7" 2,362 2.364 -0.09% 
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City of hie ....... 
...... for Power AppIiC8Ion 
llelntoah S CombIned Cycle Applftdlc_ 

T.1IIeES-l 
C.,of ........ 

EIactrIc&", ~. aw.".,of DeftWld .... en.rgrForeaet 
_CoMe ...... 

• ........ r WI"r 
F"" 

T __ 
.................... far DI .... 1Id Dim. lid 

V •• r AccounII ........ Loa ............. (Mw'" (Mw' • 

FONeII. ,. 108.454 2.422.177 2.581.116 523 625 ,. 1DB.2117 2 ••• 1155 2, •• _ 537 645 
2000 110.14C 2,571 •• 2.715.925 551 665 
2001 111._ 2.843.711 2,781.003 563 685 
2002 113.S7 2.715.183 2 .•• 340 576 705 
2003 115.310 2.711.073 2.141.875 589 725 
2004 117.038 2.".137 3.018._ 601 745 
2005 "8,'785 2.131.171 3.081.878 814 765 
2008 120.471 3.005.373 ~ •. 11".271 826 785 
2007 122,178 3.071,142 3.244.807 839 805 
2008 123 •• ' 3.152.837 3.321.1. 651 825 
2008 125 •• 3,221.447 3.387.800 063· 845 
2010 127.324 3,301.151 3.475.100 876 865 
2011 128.052 3.371.112 3.548.781 6B8 885 
2012 130._ 3 ...... 3,125 •• 70' 905 
2013 132.537 3,518.517 3.701._ 713 925 
2014 134 •• 3.52,011 3.m.m 726 945 
2015 135 •• 3 .••• 3.854.252 138 965 
20'8 137.738 3,738.052 3.830." 750 985 
2017 138,.' 3.812,203 4.001.500 763 1005 
2018 141.228 3 .•.• 4.012.744 n5 1026 

MGR ,.42% 2.31% 2.31% 1.11% 2.51% 
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ely of La ... " 
...... fOr,..., AppIIUIIon 
IIcIntoeh I CoInbIned Cycle 

ACCOUNT FORECAST 
Results of the forecast indicIlc • direct conelllion between the popuillion for Polk County and the 

increase in residentill KCOUDIS for the Llkellnd .... Hence. our first step inlo the forecasting process is to 

develop a population forecMt. 

POPULATION FORECAST 

Polk COIIaty ,."liaII (T'" A-I) 

Our source of inform.ion for the Polk Counl)l PopuIIIion Forecast is the 1997 Annual BEBR (Bureau of 

Economk and Business R~h) FONCIIt which includes projections out to 20 I S. Extrapolation was used 

to project populltion Ihrouah the yar 2026. 

t:ledric Se"ice Territor)' ......... (Table "-') 

The service aerritory popuIMion WII derived by usina rcsidentillaccounts inside Uld outside the (ity and 

multiplying them by the number of persons per household (source: 1994 Appliance Saturation Survey). 

The projections were bIscd on I rqression usina Polk Counl)l population (POPA) as an independent 

variable. The model has an Adjusted R-5quIred of 99.6%. The model was tested and passes aU statistical 

tests. 

RESIDENTIAL ACCOliNT FORECAST 

Residuaial (RS) ACCCMI." ...... o.bIde alld TobIl (T.w. A-l) 

Inside (IS Observations: 1913 - 1991) 

This year's fOl'CClSl for RS accounts inside the city is based on the historical annual average growth rate 

(AAGR) experieneed since 1991. After special review oflbe historical information il was detennined a 

new lrend has been developing sintC 1991. A definite change in growth can be seen for actounts inside the 

city. Therefore, this year's rnocIcl is baed on observations beginning in 1991. The model predicts an 

average increase in RS acc:ounts inside the city limits of approximately 2S0 (600/yr predicted lasl year) 

acwunts per year, signiflClntly lower thu what WI5 predkted last year. 
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CtlyatfL ........ 
..... for Power AppIcIIIDft 
1IcII ...... CaIMInId Cycle 

Foreast ComptrilGft: 

This forecast ranaes from last years projection of -0.59'1. lower in 199110 -14.13".lowcr in 2011. 

Chanlel to Forecast Model 

This year the number of observllions used in Ihc model was decreased. lasl year Ihc histon"1 database 

used was from 1913-1996. Aft« fUfthct' eval~ion, it was determined that using data from 1991-1997 was 

a better base of data for the forecast. This can KCounl for some of the change seen between the two 

forecasts. 

Outside: (6 Observltions: 1991-1997) 

The RS Account Forecast of chose ICCOUnts outside the city was de\'cloped from a regression using Polk 

County populaaion (POPA) as the ~ variable. Forecast results eSlimale approximately 1.100 new 

RS ac:c:ounts outside the c:ity every yar tfIrou&houl the lWenly-year forecast horizon. 

Forecast Comp!rison: 

The year's forec:al for RS ICCOUnIS ~ide indicalCS a ·2.13-;. decrease in accounts for 1998. and 1.46% 

increase in ac:c:ounts out in 20 II. 

ChIRp to Forecast Model 

This year the number ofobsen-.ions used in the model was decreased from 1983-1996 to 1991·1997. 

Total: 

The forecast for lOIal RS ~nts WIS the sum of the indi\'idual forecasts for inside and outside the cit)'. 

Forecast Comparison: 

Overall, the Total RS Account Forecast was IPPfOximaaely -.1.9''''. lower than whal was projec:led in lasl 

year's forecast for 1998. The projections show IPPOximllely 1,3S0 new RS accounts a year throughout 

the twenty-years. 
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CllJofL .... and 
NNd for Power AppIIcMloft 
IIIcIntMh • ComIIIned Cycle 

Changes to Forecast Model 

The variable used in 1151 yar's model was: Heads of Households (HH). Careful ~valuation of the 

statistical relationships between independent variables and dependent variables resulted in new 

independent "milbles being used in the models. Careful c:onsi~ion was given to the sign (+ -) of the 

coefficients. 

COMMERCIAL AND INDUSTRIAL ACCOUNT FORECAST 

Goeral SenD (GS) Aceo.aU ....... o.lIidc .1Id Total (Table A-2) 

Inside: (14 Observations: 1914 - 1997) 

No spetifK: ,,_.Ies could be proved to be sipiflCant in projecting GS accounts inside. The primary 

driver in the model WIS RS ICCOUntS inside. The relalionship between RS accounts insMic to as accounts 

inside was used 10 develop the forecut. 

FOUQst Comparison: 

This year's forecua for inside the c:ity is oO.7W.lower than last year's forecast in 1991 and approximately 

14.67% lower out in the year 20.1. 

Chanles 10 Forecua Model 

Lasl year's model used RS ac:c:ounts inside and Real Per Capita Income (RPCY). This model did not prove 

to be realistic for this yar's forecast. 

Outside 

The projections for GS ~ outside WIS toeal developed by the difference of the individual models for 

inside and Total. 

F orecas! Compuison: 

The change between this yar's projec:tions and last year's is minimal. There is a difference of less that 

1.00,4 throughoulthe twenty-year fOl'CQSt horizon. 
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Changes to Forecast Model 

list yell"s model used RS KCOUDIs outside, Labor (E), and Year (Y) as independent variables. 

TOIaI 

The Tolal OS AW)Uftt Forecast was bucd primarily on the AAOR of histori<:al OS accounts. The 

proje<:lions indi<:atc approximllely 61 new OS ICCounts a year (sjpiftand), less than lasl year's for«ast). 

Forecast Comp!rison: 

Overall, we see approximately -1.74% <:hlnge from this year's for«ast to last year's. 

Changes to FOftCISt Model 

Last year the total OS ~1S (cnc:at w~ the dift"crcnc::e between the inside and outside models. 

Goeni Service DHtud (GSD) Accauts .Bide, o.lIIde .1Id Total (Table A-l) 

Inside: (14 Observlliaas: 1914 - 19!7) 

Variables used in the model to fORQSl GSD _counts inside the city include: RS accounts inside, and Year 

(V). The model passes ,II stltiaical tesCs IDd has an Adjusted R-Squared of 96.9'1.. Resulls indicate 

approximately 20 new GSD ICCOUIlts , yc. inside the city. 

Foretast Comparison: . 

There is a -2.26% deaease in ICCOUIllS between this year's foretast and last year's. This is primarily due 10 

nuclualions seen in the historic:al cilia over the ~ two yean. 

Changes to Foregst Model 

Last year's model used RS ICCounts inside and Employment (EWS) for independent variables. 
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CIIr of L ........ 
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1IcII ..... COIIIbIMd c,cII 

Outside: 

The primary driver used 10 develop GSD. ItalUnts oulside was Polk Count) population (POPA). 

Evaluating his&oricll relationshfps proves GSD accounts oulside are correlated somewhat with the growth 

ofthc COW\ty's population. 

Forecast Comparison: 

The forecast remains lower 1hIn Iu,"yar's Ihrou&houl the twenty-year fOl'C(ast. 

Changes 10 Foreast Model 

Last year's model used Hads ofHouscholds (HH) and Labor (E). 

~ 
The Total GSO Account FOI'CaIIt is Ibe sum of die oulside and inside forecasls. The model projects 

approximately 21 new GSD KCounlS a y_. 

Forecast ComJ!lrison: 

Overall, die Tocal GSD Account FORe'" is lower than last year's. Historical dala shows that the average 

growth has dropped for GSD IICCOWlIS over 1be lISt two years. 

Changes to Foreast Model 

The independent variables used in die inside and outside models differed from last year's. This change 

contributed to the chance seen bctwccn the foretasls. 

GelMral Sen-ice ...... ""alld (GSLD) ACCM ......... o..~,* •• d Total (Table A-Z) 

Inside: 

Polk County population (POPA) was die primary driver for this forecast ofGSL.D accounts. 

forecast Comparison: 

This year's fOlCQSl averages out 10 be less than last yeu's forecast by appro"imately 2.0%. 
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Chillies 10 Forecast Model 

Last year the independent v.-iablcs thIt were UIed were: Elllploymcnt (EWS) IIld Polk County population 

(POPA). 

OulSide: (14 Observations: 1914.1997) 

The OU1side fOfeClSl for GSLD IICCOUftts is the difference between the 10001IIId Inside forecasts. 

Forecasl ComP!rison: 

This year's forecast is IS.SOI/. hi&flcr 1hIn lui ye ... ·s fCJrCCl5t out in 1991. This seems high bur we are 

looking. the difference between 25 new IC:COUnts versus 22 new accounlS last year. 

Total: (14 Observ.ions: 1914 • 1997) 

The tGUlI is the sum of the inside and outside models. The forecast indicates approximately 2 new GSID 

accounts a year throughout the twenty YCll'S. 

Forecast Cocnparison: 

This year's overall forecast IVcrqes out to be 6.WI. hiah« than Il5t year's forecast IhroughouI20 18. 

OTHER ACCOUNT FORECAST 

Elcctrie AmNI." (7." A-2) 

(14 Observllions: 1914 -,1997) 

This year a growth rile (developed from evaJlllling historical trends) was used to develop the electric 

account forecast. Electri&: Kcounts IIIKe up only .03% of the 10la1 account base. 

Forecast Comparison: 

This year's forecast is lower than last year's. This is parrly due to the decrease in electric accounts which 

has been experienced over the last three years. 
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CIIJ 01 LIllI_nil 
.... for Power Appllmllllon 
......... CombIned CWcII 

Changes to Forecua Model 

Last year the independent v..,1es that were used were: Employment (EWS) and Polk County populalion 

(POPA). 

OuISMk: (14 Observations: 1914 - 1997) 

The outsMk forccasl for OSLO accounts is the difference between the total and inside forec:asts. 

ForeQSl Comparison: 

This year's forecast is IS.5Ot.4 hiJbcr 1hIn last year's foreclSt out in 1991. This seems high but we are 

looking at the difference between 2' new ICQMIfds vmus 22 new accounts last year. 

Total: (14 Observations: 1914 - 1997) 

The lOla) is the sum of the inside and outside mockls. The forec:ast indicates appro!(imately 2 new OSlO 

accounts a year Ihrou&hout the twenty ),CII5. 

Foreust Comparison: 

This year's oVCf'lIi forecast ."erapI OUI to be 6.69% hip than lISt year's forecast throughout 2018. 

OTHER ACCOUNT FORECAST 

Electric ACCOII." (Taw. A-l) 

(14 Observations: 1914 -, 1997) 

This year a arowtb rate (developed from evaluating historical trends) was used to develop the electric 

account fom:ast. Elec:bic accounts make up only .03% oflbe total account base. 

F orec:ast Comparison: 

This year's forecast is lower than last year's. This is panly due to the decrease in electric accounts which 

has been experienced over the lISt three years. 

_12-11411'" 21.1-21 



C.,oILIfc ....... 
........... AppIInIIOII 
IIcInIaM I CoIIIbIned Cycle 

ChillIes to FOI'CCISI Model 

Assumptions offururc growth differed. 

W.ter ACCOII." (T." A-2) 

(13 ObservItions: 1915· 1997) 

Water KCOURts are any non~1ectrK KeOUnt including the Wiler plllll, water production, pumps, and wells. 

Water accounts are projected 10 pow MlfIP'Ol{imMely one new IICcount every six years. 

Forecast Comll!rison: 

The forecast remains higher than last year's foreQSt tbroupout the twenty years. 

Clwlacs to Forecast M~! 

LIISI year, the Wiler SCI .. ;;;e territory popuIMion was used as the basis for growth. 

M •• ic". ACCOII." (T." A-2) 

(22 ObservMions: 1976·1997) 

This year, Labor (E) and Populllion (Iaged POPA) were used to develop the Municipal Account 

Forecast. The projections indicate IPP'OximllCly ten new ac:counts a year for the next twenty years. 

Forecast Comparison: 

The diffetenu between this yar's forccasl and last year's is minimal. Oul in 2018, the difference between 

the foreclStS is -2.77%. 

Changes 10 ForeclS( Model 

The same model was used for last year's and this year's model. No change in (or"asl assumptions. 
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lie ....... ComIIInId CydI 

, Priv ... Am ......... Accoua.l ..... 0II1IiIIe .... Toeal (Table A·l) 

Inside: (7 QbserQIions: 199C)..1997) 

A model was developed this Jar usin. • weipted average of two separate regression models. The 

variables used in the models include Year (Y) and per«nllBe to RS accounts inside. They were then 

weighted to come up with the flRll fcncast. Projections indicale approximately SO new private area 

lighting lCaMlnts a year inside the city duoupout the ~enty years. 

Forecast Comparison: 

This is the fim year privllC area lialns ICCOWlts were fOl'CQSled for inside and outside the city limits. 

Cllanp 10 ForKUt Model 

Last year's forecast was hued on. model for tocal private arca lights. 

Outside: (7 Obscrvalions: 199C)..1997) 

A moc:el was developed usinc Yar(Y) ... independent variable. The model has an Adjusled R·Squared 

of97.9'4. This estimlles 1ft avenae new customer IfOWth of24S new accounts a year for outside the city. 

Forec:ast Comparison: 

This is the first year private area liFts .ccounts were fom:asted for inside and outside the city Iimils. 

Chances 10 forecut Model 
Last year's forec:ast was based on • model for total private area lights. 
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SECTION II· ENERGY SALES FORECAST 
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ENERGY SALES FORECAST 

RESIDENTIAL SALES FORECAST 

Res ....... (RS) SaIa ...... o.tIide allCl TGtaI (Ta" S-I) 

Inside: (II Obscrvllions: 1910 - 1997) 

Those ,,1Nb1es that proved to be siJlliflC&l11 in lbis year's model in,lude: RS accounts inside, Popl1la1ion 

(POPA), Helling and Coolinl DeJRe u.ys (HOD/COD), and Real Per Capita Income ( RYPC). The 

primary drivers in 1he model were RS 1CCOWl15 inside and POPA. 

ForeclSt Comparison: 

Out in 2011, there is IppIOximalely a 14.<W. decrease over lase year's forecl5t. This is partly explained by 

lhc dcc:rease in sales seen from 1996 to 1997. 

Chances to Foretasl Model 

Lase year's model used Yar. Polk County popuillion (POPA), Heating .and Cooling Degree Days 

(HDD/CDD), and Real Per Capita Income (RPCY). 

Oulside:(lIObservllions: 1910· 1997) 

This is 1he difference between 1he models for inside and 1oeal. 

Forecast Comparison: 

Minimal differences are reported for the chinges between lbe two forecasts. 

Changes to Forecast Model 

No change. 

Total: (II Observations: 1910 - 1997) 

A model was developed usin, Year (Y), Heating and Cooling Degree Days (lIDO/COO), and Real Per 

Capita In~e (RYPC) as explanatory vlriables. The model has an Adjusted R·Squarcd of 98. 1%. 
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forcc:ur Compuison: 

Total RS Sites was IPPWxinullely ~% lower thin tlSl year's fom:ast. Total sales for 1997 was down 5-/_ 

from the 1996 levels. 

Chanin to Forecast Model 

No change. 

COMMERCIAL AND INDUSTRIAL SALES FORECAST 

G'Hrat Sen-a (GS) Sells ...... o.tIkIe ... Tau. (Table S-I) 

Inside: (II Observllions: 1987 - 1997) 

Variables used in the model include: Employmcnl (EWS) ad Heads of Households (HH). EWS being the 

primary driver for sales in dail mockt. The model passes all st.listicaltests arid has an Adjusted R-Squarcd 

of91.2%. 

Fom:ast Coml!rison: 

Minimal differences un be seen when comparing 1be two forecasts. There was less than a 3% diffe~nce 

throughoul1he twenay years. 

ChillIes 10 FOI'CQSt Model 

last year the ihdependcnl variables that were used were: GS IICcounts inside, Population (POPA) and 

Labor (E). Labor (E) beinl1he primary driver. The number of observations used this year'was from 1992· 

1997 versuslhc 1917-1996 thai to ~ used last year. 

Outside: (II Observ .. ion~ ,,- 1997) 

Those variables thai pro .. ..ct to be sipilkant in this model include: GS IICcounts outside, and Populatior 

(POPA). The Adjusted R-Squarcd is 97.5"'_ for this mocScl. Population (POPA) was the primary driver. 

Forecast Comparison: 

Comparing the two forecasts. we see out in year 2011 II 20.19-/e increase from last year. Ip the short-term. 

it 1.61% higher. 
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Clwtccs 10 Forec:lSI Model 

Last y~ OS KCounts outside, Hcati.nB and Cooling Degree Days (HOD/COD) and Population (POPA) 

were used. The number of observllions also chlll&ed. The data used this year was from 1992·1997. ~ 

year the daIa range used was from 1917. 1996. 

Total: (II Observations: 1917· 1997) 

TOtal sales is the sum of the inside and outside models. The overall tOlaI forecast projects (is sales to be 

approximately 170,141 Mwh's for Fiscal Year 1991. 

Gne,.) Service o..alld (GSD) 51 ........ o.lIide.1Id T ..... (Table S-I) 

Inside: (II Observaklns: 1917 - 1997) 

Variables used include: Employment (EWS), General Service Demand accounts inside and Employment 

(EWS). EWS was the primary driver in die model. The mOlkI pas~ all statistical tests and has an 

AdjUSled R-Squared of91.()II'., 

Foretast Comparison: 

The difference betweeu Iut yar's and Ibis yew-'s forecast. This year's forecast is approximately 4·100/0 

lower throughout the twenty-year forec:lSI. 

Changes to Forecast Model 

Last year Heads of Households (HH) and Labor (E) were used. 

Outside: (II Observllions: 1917 - 1997) 

Real Per Capita Inwme (RPCY) and Populadon (POPA) were proved to be significant in tbis model. 11lc 

model has an Adjusted R-Squared ons.4' 

Forecast Comparison: 

Out in the year 2011, this year's forecast is approximately 1.(>-1. higher than last year's. 
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Chlnles Co Forccut Model 

A model could not be found for Jut y_'s model. 

Total: (II Obsm.tions 19.7 - 1997) 

The Total GSD S.1es Forecut is die IWIl of1he inlide and outside models. 

Forecast Comparison: 

In 1998, the new forecut is -2.5 ",.Iower man last year's. 

Gncnl Stnlce lArp 0. .... (GSLD) Sales ...... O'UIcIe altd Tol.' (Table S-I) 

Inside: (14 Observllions: 1914· 1997) 

The v.-iables thlt have proven co be sipificlnl in chis model indude: Heads of Households (HH) and Real 

Per Capita Income (RPCY). The primm')' driver is HH. The model has an Adjusted R-Squared 0(96.3"" 

ForecUi Comparison: 

In 1998. this year's forecast is 4.3%hiaMUhan last year's. In 2018, it is 1.3% higher. 

Chanles 10 Forecast Model 

Year (Y) and Employment (EWS) were UMd u Ihe independent variables in last year's model. 

Oulside: (14 Observltionl: 1914 - 1997) 

This is the difference between the inside and lOCal models. Projections indicate an annual change of energy 

of6.498 Mwh's a year. 

Forecast Comerison: 

Throughoutlhe foreeul. Ibis year's Jjfi:lions are slipll), hiper than last year's, gradually increasing to 

approximately 10.0-/, in 2011. 
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Chanaes to Forec.t Model 

Nochlnge. 

Total: (14 Observations: 1914· 1997) 

This model used Rea1 Per Capita Income (RPCY) Ind Population (POPA) as Independent variables. 

Population (POPA) was lhc primary driver in the model. The model has an Adjusted R-Squared of91.5%. 

Forecast Comp!rison: 

Overall, there is. O.6S% irK:rase from IasI year's forcc:lI5I in 1998, and 3.91 % increase in 2018. 

Changes to Forecast 

Last year's model used Real Per Capita IKOtM (RPCY) and Population (POPA) as independent variables. 

OTHER SALES FORECAST 

M.aidpel s.1eI (Ta" ~1) 

(13 Observations: 1915· 1997) 

The variables used were: Year, IIId Real Per Capita Income (RPCY). Year being the primary driver with a 

T-Statistic of II.n. The model his an Adjusted R-Squared of91.9-/0. 

Forecast Comparison: 

In 1997, this year's forecast is -2.36% lower and in 2018 a chlnge of -2.35% is evident. 

Changes in Forecast Model 

No change. 
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Inside: (II Observations: 1916 - 1997) 

This year the variables thai were UJed w_: Private area light Kcounts inside and RS accounts inside. 

Private area light ~ts were the primuy driver in the model with a T-Stalistic of 3.19. Th~ model has 

an Adjusted R-SqUll'Cd of91."~. 

Forecast Comparison: 

This is the fltSt year the ftncasl was segregated between inside: and oUlside the city. 

Changes to Forecast Model 

The number of observllions Ihat were used this year changed significantly lrom last y~ar'5 model. This 

will contribute 10 most of the chIncc seen between the two forecasts. This year we used data from 1992-

1997 and last yar data from 1916-1996 was u.sCd. 

Outside: (6 Observllions: 1992 - 1997) 

This year the indcpendenl vlrilblc used WIS Year (Y). The model has an Adju§l~d R-Squared on 99.8%. 

Forecast Comparison: 

This is the first year the forccasl was SCJfCIlied between inside and oLltside the city. 

Changes 10 Foreeast Model 

The number of observltions thIt were used this year changed significantly from last year's model. This 

will contribute to most of &he chanSC seen between the two forecasts. This year we u~d data frolll 1992-

1997 and last year data from 1916-1l"~5 were used. 

Total: 

This is the sum oftbe inside and outside models. 
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W.ter Sales (T.bIe S.I) 

A model using Population (POPA) was used to develop abe water sales projections this y.:ar. The model 

has an Adjusted R-SqIllrCd of99.2-"'. 

Forccut Comp!!Uon: 

In 1998, this year's forecas& was 5.I,./.highcr than last year's. 

Changes 10 ForctISI Model 

Last year a grori I1IIc was used 10 develop the water sales forecast. The number-of observations ""as also 

chanCed to include only dIIa from 1~1997. 

U.llelered SUI (TI" 5-1) 

(10 Obscrv.ions: 19U· 1997) 

Unmctered sales are those sales derived from municipal I ighli ng. For this year's fore~asl an annual averagll 

growth nIe of die Polk County populllion was u~ to develop the forecast. 

Forecast Compuison: 

In 1991, there is • .o$.3S decrease over last year's forecast. In 2018. there was an in~rease of -19.87 

detl'e4lSe • 

Changes to Forecast Model 

Heads of Housebokls (HH) IDd Real Per C8pila Income (RPCY) were used in last year's model to project 

sales. 

[lecllie Sales (T.bIe S.l) 

(5 Observations: 1992· 1997' 

This year's forecast was bas~~ on historical growth rates for sales and accounts. 



Forecast Comparison: 

The forecast for last year Wti sianiflCUllly-lower throughout 20 II compared 10 this year's fon:casl. 

Changes to Foretast Model 

Last year's mocScl used Electric: Accounts, Populltion (POPA) and Emplo)'mcnt (EWS). 
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Appendlcn 

SYSTEM DEMAND FORECAST 

Sy.I.De ..... 

The winter months in Ihc forecast ~ from 'November to March. Summer monlhs are from April through 

Oc1ober. 

Wialer Peak - Wi •• CGUen'." (Table Oot) 

(9 Observations: 1919.1997) 

The new forecast indicllCS Ihc utility is winter pakUla and will be throughoul the forecast hori7.on (1991· 

2011). The winter peak for Fi5C.I1 Year 1991 is 575 MW (II 30e
). 

The variables used in this RIOdeI were: Minimum Temperature (min), Day of Week (weekend vs 

weekday), and Ihe Prior Day's Averaae Tcmperaliue~ The model has an Adjusted R·Squan:d 0"92.5% . 

For~ Comparison: 

We are experienting a changc from last year's forecast to this year's projections of 

·2.96". lower in the fust year to .... 13%oot m 2011. 

Changes to Forecast Model 

Last ycar's model used the folloWing independent variables: Minimum Temperature (min), Year (V) and 

Midnight Temperature. 

S .... er Peak - WHit C .... "'.'iDII (Table 0-2) 

(18 Observations: 1910 - 1997) 

This year's model includes MaximWI' ;emperature (max). and Populalion (POPA) as independ"nl 

variables. This model has an Adjustt" ·Squared of91.~/ •. 

The new summer peak for Fisc:aI Ve. 1991 is 502 MW's (at 97 degrees). 
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FOI"«aSt Comparison: 

In 1998, the new fOl'CQSt is 1.72*~hi&her1han lui year's, and out in 2011 il is 7.2S~. higher. 

Chanles to Forecast Model 

No change . 

• Itcrnlptiltle De •• 1Id 

The amount of peak dcmlllld for 1991 thll is Iltributable 10 the accounts on the IntemJp'ibte Rate is 

approximately 5.0 MW's for the summer peak .rut 4.9 MW's for the winter. The coincident pc:ak demand 

of each customer WIS used 10 calculate their projected peak demand on the system. 

COltrad De ..... 

The amount of pc. demlnd for 1991 that is MUibubblc 10 the acc:ounls on the Contract Rate is 

approximately 44.4 MW's for the summer peak Ind 42.4 MW's for the winter. The coincidtnl peak 

demand of each customer WIS used to calc:ulltc their projec:ted peak demand on the system. 
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NET ENERGY FOR LOAD FORECAST 

Net ElM...,. lor Load (W'" Coaten' .... ) T.1IIe 1--1) 

(24 Observllions: 1974·1997) 

Net energy for load was Senerlled by using a rcpcssion model using Total Reaail Sales. The Adjusted R­

Squared is 99."",. 

Forecas1 Comparison: 

There is a minimal diffel'elK:e between this ycv's fom:lSIlild IISI year's. In 1998.lhis year's was -2.15% 

lower chan last year's, and in 2011 il wu -2.96% lower. 

Changes 10 Forecul Model 

l..asI ycv a srowth I'IIe was used 10 develop the forecast. The number of observations thai wen: used this 

year was c:hlllScd to ~Iudc data from 1974·1997. 

Lones (T.1IIe E-I) 

losses are expected to remain the same in 1he sbon-1enn and begin decreasing slightly out into the fulure. 
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CONSERVATION 

Residential Direc:t to.I Control (SMARD 

The SMART Program rcprcsenlS cyclk control of residential helling. ventilating. and air conditioning 

(HV AC) systems, and continuous c:onb'Ol of wiler· healing to reduce weather sensiliv~ system ~alo; 

demand. Ideally. direc:tload control (DLC) cases a shift of demand from on-peak to ofT-peak peri'Jds. A 

winter demand reduction of approximately I KW per ICcount can be expected from each water healer 

under continuous control. Another 1.2 K W per account an be expected from control of HV AC systems. 

low-Interest Loans 

The low-interest loan proaram provides money to our residential accounts to make energy efficient 

improvements 10 their homes .. • low interest rile. The rcdllCtions associated with the heat pump 

conversions are 0.8 KW demllld rcdllCtion It time of winter peak. Annual energy savings of 795 Kwh per 

account per year can be expccled for energy. 

Thennal Energy Storage (TES) 

Demand reduetions associated with thermal energy an be cstimlled at an average reduction of 5 I K W at 

time of peak. Thennal energy SIOrI&e CfIIbIes our commercial and industrial accounts to move most or all 

oftheir HV AC load to off-peak hours. 
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METHODOLOGY 

ECONOMETRIC MODELS: 

E(()Dometric; modelin& is the SlIIistical ret.lionship dlat expresses die c;hlllges in a dependent variable as a 

funaion of. number of influcncin& flC1ol'S or independent v ... iules. Economctm models assume that die 

dependent variable will be affected by die ame key f!ll;tOlS in the future as it was in the past In order to 

project future values of die dependent variule, proje.:tioos of these factors must be obtained for the 

forecast period. 

An important consideration in repcssion lIIIIysis is the selection of variables. Independent variables 

explain the chanin in the dependent Vlrilblc. Theref~. sufficient hislorical data for both dependent and 

independent variables must be ."Ii .. 1e 10 produce • repession equation. Graphic te.:hniques were also 

used to inspect the dIta. lookina clolcly (or IRnCIs and the reliability of historical dala. All annlaal 

projedions in dlis year's foruast wen: aeftCl'llCd by the use of e.:onometric models. 

All of the models used wen: eumiDed (or hctcroskedasticity " serial correlation in order to verify the 

statistical signifacance of the models. The method used to examine the models for these conditions was the 

Lagrange multiplier (LM) test. Mukicollinarity was not considered 10 be a concern in our models because 

the fore.:asting ability is often not effected and has even been known to improve il. 

TIME-SERIES DECOMPOSITION MODELS: 

Time-series decomposition was used 10 fr ,ast Fial Year 1997198 monthly sales. nel energy for load. 

system peaks and accounts for budgetl > purposes based on the annual forecast. Three factors are 

incorporated in a time-series dec:ompr. ,on model: seuonaS (monthly) factors. trend (annual) factor. and 

the cyclical faclor. Monthly historical dIta for the variable in question is required for this fonn of analysis. 

The seasonal index was calculated by averaging the seasonal factors (the observed monthly value I 

centered moving average) for a given month. Nonnally.this would then be 
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multiplied by the trend component. Since annual forecasts had been completed, these numbers were used 

as oppoS\.>d to a simple trend value. Cyclical factors WCR dclennincd to be insignifICant based on both 

e)(amined graphical data and on theoretical bases. 
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DATA SOURCES: 

University of Florida's Bureau of Economic lAd Business Research (BEBR) Annual forecasl, 1997 

Population Projections 

Customcr StatistK:s Report 

System Planning Historical and Projected DIU Book 

Monthly Peak Record (Reports #SO A. #53) 

Monthly GSLD Report 

Wiler ServK:C Territory Population EslimlteS 

1994/95 Load" Encrgy FORQSt, 1995196 Load &: Energy foretasl 

Appliance Saturation Survey. 1994 

Polk Progress Report 

TemperatUre, Load, and Humidity Filr 

Economic Report 

Municipal Forecast, 1991199 

Historical Billing Information (CIBS Database) 

Municipal8rcakdown Report 

Coincident Peak Infonn.tion - Load Resean:h 
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Appendlc .. 

I. EXECUTIVE SUMMARY 

The City of Lakeland Department of Electric aDd Water Utilities uses many fuels. This 
document will explain some of the assumptions in market trends for coal. natural gas. oil. 
and petroleum coke. The first section of this report quickly highlights the contracts we 
have in place as of publication of this document. In a nutshell, we have a few contracts 
that are characterized in the long term over five year tenn that mainly deal with 
transportation of fuels and one natural au contract. In the intennediate range, one 
through five years, we have a mix of coal, natural ps. and pet coke contracts. Lastly, in 
the short term. we have very few con1rKts since we try to optimize fuel purchases in the 
short tenn by utilizing the spot nwket. 

The coal industry is going through some chanse that might be critical to the coal price 
obtained by the City of Lakeland. The first change is the fluidity of tile market. Next 
year it is expected that Nymex. the New York Mercantile Exchange Commission, will set 
up futures contracts for coal. This is to follow the trend of the natural gas futures 
contracts and the electric futures contracls that the Nymex already has set up. The 
consequence of this will be a market that not only now is driven by demand and supply, 
but will also be driven by speculation. 

The second major point in the coal industry is the environmental regulation that will take 
place in the years 2000 and 2005. If a strong environmental regulation occurs, then we 
will see low sulfur coals be at a much maher premium than ever in the past compared to OJ 

medium to high sulfur coal. Fortunately. because of the flexibility that the City of 
Lakeland has in its fuel bum, this mj~t be more beneficial to us than many other 
utilities. The demand for high Su)I ';" coal is expected to decline and based on that 
assumption, many producers will c' te their mines thereby also reducing the production 
of that fuel. 

The natural gas market is beginning to experiern:e the results of many years of change 
that have occum:d in the market. Speculation has become a very important variable in 
the price of that fuel. It is no longer feasible to forecast natural gas prices in the short 
term based on supply and demand. Over the long term. the supply in the North American 
continent seems to be more than sufficient to cover any foreseen demand scenario in the 
U.S. There is plenty of supply coming down from Canada and it is expected that Mexico 
will begin to export its natural gas to the U.S. if production in the U.S. does not pick up. 

The City of Lakeland does not consume that much oil and for that reason less importance 
has been given to the forec:asting of such price. Overall. the oil market is driven by the 
OPEC nations in their inability to agree and mainwn their quotas. U.S. production 
continues to decline regardless of the improvements in technology. 
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The petroleum coke lI1IJ'ket is mainly driven by foreign demand on that fuel. The 
domestic market mainly becomes a price taker instead of a price setter. But because 
producers consider petroleum coke a residual product, small changes on speculation can 
cause major fluctuations in that market. The City of Lakeland was able to time its 
purchases appropriately so it is expected that in the year 2000 (upon the expected 
expiration of the contract) the City of Lakeland's price would have to increase to narrow 
the gap between our contract price and what the market calls for. . 

The City of Lakeland in its f~t has changed its methodology to reflect prices on a 
real basis not including the effects of inflation. 
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II. CONTRACfS 

The City of Lakeland characterizes tIuee type5 of contracts: shon term (less than a year), 
intermediate (a year to five year term), and long tenn (five years or above). 

A. COAL 

Based on the above c~tcrization, in the coal area, we have two contracts of 
intennediate nature. One contract is with Shamrock (SWl Coal) and this contract 
has the possibility of continuina for two additional years. The other intermediate 
contract is with Consol Coal and at this point in time it is only for a one·year 
term. 80th contrlK:ts are expectecl to ~sfY ~IO of our total need for calendar 
year 1998. . 

B. NATURAL GAS 

The City of Lakeland has one 1011& tenn contract with Natural Gas Clearinghouse. 
The expiration date of thIt contract will be 2002. The amount of the contract for 
Natural Gas Clearinghouse varies anywhere from 5.000 mmblus a day to 9,000 
mmbtus a day c:Iependina on the season. There is a possibility for another IO-year 
contract, a prepaid deal, panicipating with Florida Gas Utilities. If the prepaid 
deal becomes effective, it will be for 2,000 mmbtus a day for 10 years beginning 
in 1998. We also have an intermediate contract with Columbia Gas Services for 
4,000 mmbtus a day all the way up to 5,100 mmbtus per day. All of these 
contrac1s once in effect, will 8CCOWlt for II'OWld 50% of our 1998 needs. 

C. OIL 

At this point in time, :~ City of Lakeland does not have any long term contracts 
or intennediate contraets for the purchase of oil since the purchase is minimal. 

D. PETCOKE 

We have an intermediate contract with Oxbow Carbon for the purchase of 
petroleum coke. This contract expires in 1998 and it is for 100010 of Lakeland's 
needs. This contract is also for the transponation of pet coke. 

E. TRANSPORTATION 
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Under coal we have a contract with CSX that will expire in the year 2000. We 
also have a wntrKt with Florida Gas Transmission that .has long tenn 
clwacteristics. 

Ill. COAL 

The coal market has been very stable. Over the past few years.iitde increase or decrease 
has QCcurred and in real tenns (without inilation) the price has been decreasing. The 
NYMEX Board is expeetins to add a new futures contract in the secoud quarter of 1998. 
This will cause the market to be more volatile. This is believed to be the case mainly 
based on previous commodities. The gas business. for example, used to be somewhat 
stable and after it bepn to get traded at the NYMEX, it became very volatile. So. the 
coal market could have a probability that it becomes more volatile and more speculative 
than ever. This will cause a lot of changes in the market but none of those changes are 
expected to (I) change too quickly (in 1998) or (2) to increase consumption. 

The Clean Air Act and possible Carbon Tax by far will have the greatest affect on the 
coal market. Compliance coal might be the regular traded coal and those utilities that can 
bum higher sulfur content than compliance (less than 0.70/0) will have a competitive 
advantage. So while the enclosed fOJeCaSt is a forecast of the average coal market. which 
in its majority will have compliance coal, it is also believed that the price will be much 
lower for any utility that am bum higher sulfur coal. The higher sul(ur coal, though, 
would be difficult to find since there are only a few utilities lhat can bum it. Many 
producers are expected to close their high sulfur coal mines because they expect low 
demand. 

As mentioned in the contract section, our coal contnK:ts are short tenn (within a year), but 
at least, the Shamrock Coal is expected to continue for a couple of years, if their price 
remains competitive. 

The big impact for the City of L .~Iand will be in blending different lypes of coals and 
thereby reducing the overall Cf· • This fOrealSt does not assume a tremendous blend 
since at this point in time it is unclear what coals can be used. Some of the coals that 
present the greatest opportunities for the City of Lakeland are the Powder River Basin 
coal, the Illinois Basin coal, Indonesia coal, and South American coal. 

8ased on the Department of Energy's Energy Infonnation Administration, coal 
production was a record J.064 miUion short tons in 1996. Production is expected to grow 
by 1.8% in t 997 with annual output teKhing 1,083 million short tons. Production will 
grow by anaddilional 3.2% in 1998. Production in the western regions should continue 
to rise significantly over the forecasted period while production in interior declines, and 
Appalachia production grows slowly. 
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IV. NATVRALGAS 

Since full implementation of financiaJ produtts in the natural gas market. the natural gas 
price has been less sWKleptive to demand and supply and more susc.eptive to financial 
derivatives and overall fmancial transactions. This has caused the market to behave in an 
emttic proportion. For example, this year we have seen October prices to be about a 
dollar higher than December prices. In the past. we have never seen such disparity and it 
is difficult to explain why such clisparity has occurred. 

Because the gas maket has become moreftuid, the gas market trades on an hourly and a 
daily basis without much consideration to long tenn production or demand. 

The gas supply in the U.S., Mexico, and Canada, when combined. produce enough to 
satisfy any conceivable demand by the U.S. market. The dependent variables on natural 
gas are (1) weather in the short term, (2) some production. (3) some demand. (4) storage 
capabilities, and. most importandy, (5) financial speculation. Any forecasts found are 
nonnally modeled using one through four because market speculation is difficult to 
model. For that reason, the enclosed f~·has an average growth rate instead of trying 
to forecast the peaks and the valleys that will.occur in the·market. The short tenn forecast 
is simply based on the Nymex closing numbers for each one of the following 18 months. 

A. TRANSPORTATION OF NATURAL GAS 

As of today, the City of ueland tranSports 100010 of its gas needs through the 
Florida Gas Transmissi, system. The Florida Gas Transmission system has two 
main rates for capacil} What is known as FTS·I is for phases of the pipeline that 
include Phase 1 and Phase 2. FTS-2 rate is to reflect costs of Phase 3 and 
possibly the development of Phase 4. FTS·2 prices are higher than FTS·) and for 
that reason the City of Lucland has embarked on a mission to find as much FTS· 
I as possible and relinquish some of the FTS-2 capacity. Also, it is expected that 
delivered gas (interruptible transportation) is available most of the time. For that 
reason, the City of Lakeland will not purehasc all of the C3pa£ity that it needs for 
aU of the power plants. Instead it will optimize its use to take advantage of 
opportunities in the market of getting cheaper short term capacity prices on FGT. 
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There is a new project proposed that involves a second natural gas pipeline in the 
state. The project is known as Oulf Stram. The proposal has in it an additional 
500,000 mmbtus per day and is expec1ed to be on-line in 200 I. Although the 
likelihood of this pipeliDe is, at this poi~ unknown, it is believed that this will 
bring new competition aDd more opportunities for the end user. 

v. OIL 

As mentioned before. the City of Lakeland does not consume large percentages of oil. 
The use of oil. because of its expense. is usually minimized to a few percentages of the 
total fuel coasumption for the yar. Nevertheless. the City of Lakeland does have to 
pun:hase oil and oil is mainlydiiveD by the foreign countries that have the most supply. 
also known as the OPEC nltiODS. OPEC could conceivably drive the price up or down 
when there is perfect communication among its members. And lJIere have been a few 
occasions where they have been effective in their goal. Most of the time. though. the 
OPEC nations have been driven by their own individual profit margin and thereby 
breaking their quotas and causing the oil prices to remain low. 

The use of residual fuel. espctially the high sulfur residual fuel is being minimized as 
further environmental regulations take effect. Based on a U.S. Depanmenl of Energy 
Energy Infonnation Administration study. all production will continue to decrease 
through year 201 S. Although there are numerous advances in oil discovery technologies. 
this is expected to be iDeffident to offset declining resources. Based on this study, the 
share of petroleum cons'-· .ption met by imports rises from 44% in 1995 to 61% in 2015. 
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VI. PETROLEUM COKE 

The petroleum ~ market is defined by what occurs in the international market. The 
bulk of all pet de production aoes to ~ international market to offset coal in the 
EW'Ope8D and Asian market. Because of this. the price of pet coke will be difficult to 
estimate by itself. A closer look at international market has to be taken to drive the 
assumptions of the domestic pet coke muket. In its majority, the price of coal in Afiica 
has a direct correlation to the pet coke prices that the City of Lakeland obtains. The 
relationship is as follows: If the Afiican coal price increases, the pet coke market for 
EW'Ope increases as well to replace the hip· priced coal from Africa and this. in tum. 
increases the domestic market u more pIOciuction is taken out of the lower 48. The 
reverse also has the reverse conclusion. Jf the So"th African coal market is depressed, 
that will have less demand on the petroleum ~ and therefore lower its prices in the 
domestic area. Because petroleum coke is a residue of what is called cracking oil. any 
strong movement in the downward position stimulates a·great interest from the producers 
of pet coke to sell ofTthe inventory. quickly u possible. The effect causes the pet coke 
market to be very low when it is low and very hish when it is high. Because of this. the 
City of Lakeland has to cardWly opWnize the pet coke prices when the down tum effect 
takes place. It is recommended to go into longer 1CIm contrac:ls when the price is low and 
only a small monthly spot purchases when the price is in an upward trend. Because of 
this the City of Lakeland has been able to purchase pet coke between five to ten dollars 
per ton cheaper than what the market has required. 

Since the Mobil refinery is the City of Lakeland's only source, further developments will 
enhance our opportunity to purchase ~ '''naer tenn contract after year 2000. The fo·recast 
shows an increase after year 2000 f "w Lakeland's prices becoming closer to what the 
market will be at that point in thr. 

There are a few refineries in the southern part ofthc United States that will increase the 

supply of petroleum coke in die upcoming years. 1bere is also an estimated increase in 

consumption by the Florida utilities and other utilities throughout the U.S. in their use of 

pet coke. Utilities such as Jacksonville, Tampa f;lectric, and Orlando Utilities are 

beginning to use ~ pet coke than before. This will have an effect on the Florida 

market and it is believed that it will cause pet coke to become more expensive as demand 

increases faster than supply can be obtained. 
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1. sue $2.30 
2000 S1.78 $2.32 
2001 suo $2.34 
2OD2 S1.82 $2.38 
2003 11.14 12.» 
2004 $1.18 $2.43 
2OD5 S1 .• 12.47 
2008 lur) 12.53 
2007 ·11.82 $2.58 
2008 11.QS $2 .• 
2008 11.87 12..11 
2010 11 .• $2.78 
2011 . 12.01 12.81 
2012 12.04 12.M 
2013 12.08 12.17 
2014 12.08 12.81 
2015 12.10 I2.M 
2018 $2.13 $2.87 
2017 12.15 $3.01 
2018 12.18 $3.04 

DI '.'11 '.4ft 
MI- A ..... Arn* Inc __ 

LI ......... EIecMc & W •• r UIII .... 
AnnuIII ProjectICI COlI of 'uel., T,pe 

... c. • .,. ...... 

$3.09 $4.33 
$3.14 $4.40 
13.19 $4.47 
13.24 $4.54 
$3.30 $4.83 
13.37 $4.72 
$3.44 14.82 
13.52 $4.93 
13.'" $5.05 
13.70 $5.18 
13.'" $5.33 
13.91 15.. 
13.85 15.55 
$4.00 15.a1 
$4.04 15 .• 
$4.08 15.74 
$4.13 15.81 
$4.18 15.17 
$4.23 15." 
$4.28 •. 00 

'.R'RI ,.-
(1) HIla gil price is for commodity cny (no t .... poe1.lan) 

IIKlcaVNtchu". 

AJIPMCIIcea 

$4.53 11.09 (12.30) 
$4.83 $1.15 ($2.38) 
$4.73 S1.17 ($2.42) 
$4.82 11.19 ($2.47) 
$4.12 S1.21 (12.53) 
15.01 $1.23 "($2.58) 
15.13 11.25· ($2.84) 
15.25 S1.27 (12.70) 
15.4S $1.28 (SUB) 
15 .• $1.32 (12.82) 
15.82 S1.34 (12..) 
15.. S1.38 (l2.85) 
I8.OS $1.38 (12.88) 
~.13 $1.38 (13.01) 
.... $1.41 (13.05) 
.~ 11.42 ($3.08) 
•. 33 11.44 ($3.12) 
•. 41 11.4S ($3.15) 
•. 48 $1.47 (13.18) .55 $1.49 (13.22) 

twn. , ..... '.1ft 
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,. 
S1." 12.31 

2000 S1.11 12 ..... 
2001 S1.14 $2.52 
2002 12.01 12.eo 
2003 $2.01 12.10 
2004 $2.15 12.81 
2OD5 $2.23 12.83 
20015 $2.31 13.01 
2007 $2 .• 13.23 
2001 12 .• 13.31 
2008 12.51 13.154 
2010 $2.87 13.72 
2011 $2.77 13._ 
2012 12.17 ".00 
2013 $2.87 ".14 
2014 $3 .• $4.a 
2015 $3.18 14.45 
2018 $3.30 ".11 
2017 $3.42 ".71 
2018 $3.51 $4 .• 

Ui I..,. !wn. 

MI. A ... AMUIIInc-. 

u .. ,.nd Electric & w ... , &llilh. 
AnnuIII Projecttd ColI 01 Fuel" Trpe 

tithe.· -. 

$3.17 ...... 
$3.30 $4.82 
$3.43 $4." 
13.57 15.01 
13.73 15.23 
$3.90 15.. 
$4.01 IS. 71 
14.28 15 .• 
14 .... .... 
$4.12 •. eo 
$4 .• ••• .23 '7.34 
•. 42 '7.11 
.,1 $7 .• .82 .,7 
•. 03 •. 47 
•. 25 ..77 
.47 ••• 
•. 71 •. 42 

••• •. 85 

~'II I'll 

(1) Nlturll gil price il fDr commodity only (no , ... part.lon) 

IIIclla V ...... L, 

Appendlcee 

".84 S1.12 (12.2A6) 

".88 $1.21 (12.24) 
55 .• S1.26 ($2.25) 
15.31 S1.31 ($2.24) 

••• St.37 (12.23) 
IS.IIO 51.42 ($2.22) 
•. 01 SU8 (12.22) 
..31 $1.54 ($2.21) 
•. 78 ".eo ($2.21) 
17.18 $1 .• ($2.20) 
S7 .• $1.75 ($2.20) 
~.OO S1.82 ($2. 18) 
~. $1 .• (12.18) 
SIS •• Sl.I~5 ($2.13) 
SIS.IO $2.02 ($2.10) 
•. 23 $2.10 ($2.07) 

••• $2.17 (SUM) 
..81 $2.25 ($2.01) 
"0.27 $2.33 (Sue) 
$10.52 12.39 (S1.14) 

I.,. lun aM I 
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,. $1.71 12.30 
2ODO $1.71 $2.32 
2001 $1.eo $2.34 
20QZ $1.12 $2.31 
2003 $1:14 a .• 
2004 $1 .• 12.40 
2005 $1 .• a.G 
200IS ".80 $2.44 
2007 .$1.112 $2 .• 
2001 " .. $2.41 
2001 ".87 12.11 
2010 " .• 12.53 
2011 12.01 12.55 
2012 $2.04 12.51 
2013 12 .• $2.eo 
2014 12.08 $2.82 
2015 12.10 12.a. 
2018 $2.13 12.87 
2017 12.15 a .• 
2018 $2.18 $2.72 

DI '.t" I .... 

MI- A .. AMUIIInc ...... 

LI ........ Beclrtc a w ... , &111111 •• 
~I Prajectld CollI of F.I ., Type 

ConIIInt DIfIIlWnI.1 ..... 
$3.08 $&.31 
$3.10 .... 33 
$3.12 ".35 
$3.14 ".37 
$3.18 .... 
$3.18 ".41 
$3.20 ".43 
$3.22 ".45 
$3.24 ".47 
$3.27 S •. 50 
$3.a ".~ 
$3.31 ".54 
13.33 ".58 
$3.» .... 58 
$3 .• $4.81 
$3.40 ".83 
$3.42 $IUS 
$3.45 $4 .• 
$3.47 $4.70 
$3.50 ".73 

I.' PI 1.4ft 

(1) NMtnI g-. pnce II ." commocity only (no transportlltion) 

Black & Vutchu. .. 

AppendlcM 

.... $"'. ($2,23) 
".48 $1.10 ($2.21) 
".50 $1.12 ($2.18) 
".52 $1.14 (12.17) 

".54 $1.18 (12.15) 
.ue $1.18 (12.13) 
".58 $1.20 ($2.11) 
$4.80 $1.22 (12.08) 
".12 $1.24 (12.07) .... ".27 (12.04) 

".87 $1.28 (S2.Q2) .... S1.31 ($2.CXJ) 
".71 $1.33 ($1.111) 
$4.74 S1.3I ($1.85) 
$4.71 $1.31 ($UQ) 
".78 $1.40 ($1.81) 
".eo ".G (S1.I8) 

".83 $1.45 (SU8) 
".85 51.47 ($1 .... ' 
".88 51.50 ($1.81) 

II.~ .. ,. -'.un I 
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