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BEFORE 'THE FLORIDA PUBLIC SERVICE COMMISSION 

IB RE: PETITION FOR DETERMINATION OF NEED 

BY PANDA MIDWAY POWER PARTNERS, L.P. 
FOR AN EL.ECTRKCAL POWER PLANT IN ST. LUCJX COUNTY 

FPSC DOCKET NO. 000289-EU 

DIRECT TESTIMONY OF PAUL A. ARSUAGA 

1 Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

2 A, Paul A. Arsuaga, 800 North Magnolia Avenue, Suite 300, Orlando, Florida 

3 32803-3274. 

4 

5 Q. WHAT IS YOUR OCCUPATION? 

6 A. 

7 

8 Q. PLEASE DESCRIBE R. W. BECK, INC. 

I am presently employed as a Principal and Senior Director by R. W. Beck, Inc. 

9 A. R. W. Beck, Inc:. is a corporation of engineers and consultants founded in 1942 for the 

10 purpose of rendering professional engineering and consulting services in planning, 

1 1  financing, operating and designing facilities for utilities and energy users. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Exhibit PAA- 1 provides information about the firm's experience and qualifications. 

Q. PLEASE SUMMARIZE YOUR EDUCATIONAL BACKGROUND ANI) YOUR 

EXPERIENCE IN THE ELECTRIC UTILITY INDUSTRY. 

1 received a Bachelor of 'Science degree in Electrical Engineering in 1969 from Tulane 

University, Nr:w Orleans, Louisiana. I also received a Master of Business 

Administration degree in 1975 from the University of Hawaii, Honolulu, Hawaii. I am 

a registered engineer in the states of Florida, Mississippi, and Missouri, 1 have over 30 

years of expe:rience in planning utility infrastructure, which includes 23 years 

A. 
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18 Q. 

19 A. 

20 

21 Q. 

22 

23 

24 A. 

associated with planning electric power facilities. Exhibit PAA- 1 provides a brief 

description of m.y employment history and professional experience. Exhibit PAA-2 is 

a description of RW Beck’s history and qualifications. 

ON WHOSE BEHALF ARE YOU APPEARING IN T€US PROCEEDING? 

I am appearing on behalf of Panda Midway Power Partners, L. P. (“Panda Midway”). 

WHAT IS T€UZ PURPOSE OF YOUR TESTMON?’ IN THIS PROCEEDING? 

My independenit analysis will show the following: 

1. The addition of the Panda Midway Power Project (the “Project”) in 2003 will 

increase t h a  reliability of power supply in peninsular Florida by increasing the 

level of electric generating capacity reserves. 

2. The Project is currently the most cost-effective alternative available to Panda for 

supplying wholesale power. 

In addition, 1 will summarize the results of Mr. Davis’ analysis of wholesale electric 

energy costs and discuss the consequences of delay. 

HAVE YOU PREPARED EXHIBITS TO SUPPORT YOUR TESTIMONY? 

Yes. Exhibits PAA-3 through PAA-8 were prepared by me or under my supervision. 

DID YOU ALSO PREPARE EXHIBITS CONTAINED IN THE PETITION FOR 

DETEl?MlNA,TION OF NEED FOR THE PANDA LEESBURG POWER 

PROJECT, D.ATED MARCH 6,2000 (THE “PETITION”)? 

Yes, I prepared Attachments Need-A through Need-F, and pages 1 through 7 of the 
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narrative entitled “Consistency of the Panda Leesburg Power Project with the Power 

Supply Need of peninsular Florida.” Exhibits PAA-3 through PAA- 8 supersede 

Attachments Need-A through Need-F of the Petition. 

PLEASE IDENTIFY THE SOURCES FOR 

THE EXKIBU’S. 

The sources of data include the following: 

1. The Florida Reliability Coordinating Council (“FRCC”) “2999 Regional Load & 

Resource Plan,” dated July 1999, (“1 999 Regional Plan”). 

2. Utilities Commission, City of New Smyrna Beach, Duke Energy New Smyrna 

Beach Power Company LTD., L.L.P., Joint Petition for Determination of Need for 

the New Srnyrna Beach Power Project, dated August 19, 1998 and filed with the 

Florida Public Service Commission (“FPSC”) (FPSC Docket No. 98 1042 -EM). 

3. Petition for Determination of Need for an Electrical Power Plant in Okeechobee 

County by Okeechobee Generating Company, L.L.P (FPSC Docket No. 99 1462- 

DATA USED TO PREPARE 

EU) 

4. U. S. Department of Energy, Energy Information Administration, “Annual EnergV 

Outlook 2000,” containing projections to 2020 and dated December 1999 (“AEO 

2 0 00”) 

5 .  Site Certi:Fication Application by Kissimmee Utility Authority (“KUA”) and 

Florida Municipal Power Agency (“FMPA”) for the addition of Unit 3 to the Cane 

Island Power Park (FPSC Docket No. 980802-EM) 

6.  “Florida Department of Environmental Protection Air Resources Management 

System Peivnib Report” Dated February 2 I ,  2000. 
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7. Individual Ten-year Site Plans prepared by Investor Owned Utilities and other 

en ti ties. 

8. Industry Publications. 

HAS PANDA SUBMITTED A PETITION FOR DETERMINATION OF NEED 

RELATING TO ANOTHER POWER PLANT IN FLORIDA? 

Yes. Panda Leesburg Power Partners L.P. (“Panda Leesburg”) has submitted a petition 

of need for an electrical power plant that will be located in Lake County, Florida. 

Collectively, I have referred to both the Project and Panda Leesburg as (the “Projects”). 

IN YOUR EVALUATION OF THE PROJECT, DID YOU HAVE REASON TO 

REFLECT PANDA LEESBURG? 

Yes, in evaluating the reserve margins in the FRCC and in evaluating the impact on 

wholesale electric energy prices in the FRCC, Panda Leesburg was included. 

WHY DID YOU INCLUDE PANDA EEESBURG? 

In evaluating the reserve levels in the FRCC, including Panda Leesburg results in 

higher reserve Isevels with or without the Project and thus is moce conservative from the 

standpoint of establishing capacity need. With respect to the evaluation of wholesale 

electric energy prices, dividing the total impact of both Projects by to arrive at an 

average impact on a per Project basis results in a conservative estimate of the benefit 

derived from the first Project to be placed in service. 1 believe the first Project will 

have more benefit than the second Project if each is considered incrementally. I 

believe that calculating the average benefit of both Projects is the appropriate way to 
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A. 

consider each of these Projects since the Projects are making simultaneous 

applications. 

PLEASE EXPIAN EXHIBIT PAA-3. 

Exhibit PAA-3 shows a list of the Uncommitted Resources and additional Committed 

Resources that were considered in the analysis to calculate electric generating capacity 

reserves during the summer in peninsular Florida. This list is shown for the years 1999 

through 2008. The list of Uncommitted Resources was primarily taken from 

information prepared by the electric utilities in Florida as reported in the 1999 

Regional Plan. The list of additional Committed Resources was taken from 

information filed before the Florida Public Service Commission (“FPSC”), the, Florida 

Deparhent of IEnvironmental Protection (“FDEP”) and industry publications. 

The summeir capacity rating for each generating resource is first shown for the year 

of the announced in-service date and then every year thereafter. Although many 

parties have announced plans to construct electric generating resources in peninsular 

Florida, I believe that because of varying circumstances, only a portion of the 

announced electric generating resources will actually be constructed when planned or 

constructed at all. To distinguish between these announced resources I have defined 

two terms: Cclmmitted and Uncommitted Resources. A Committed Resource is a 

resource with one of the following characteristics: 

1. The entity planning the resource has filed a Petition for Need Determination before 

the FPSC. 

2. The resource has a capacity rating of less than 75 MW or is not a steam or solar 

generating facility and the entity planning the resource has been issued an air 
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construction permit from the FDEP. 

All other announced resources were considered Uncommitted Resources for the 

purposes of this analysis. 

The firs,t part of Exhibit PAA-3, lines 1 through 30, shows a list of the 

Uncommitted Resources which were not used in the analysis. As shown on line 30, 

Uncommitted Resources total to 453 MW in 2001 and 6,512 MW by 2008. The second 

part of the table shows the additional Committed Resources not reported in the 1999 

Regional Plan. Total Additional Committed Resources, as shown on line 41, total to 

2,801 MW by 21002 and 6,643 MW by ZOOS. Only Committed Resources were used in 

the analysis to calculate electric generating reserves. 

ARE THE TERMS COMMITTED RESOURCES AND UNCOMMITTED 

RESOURCES GENERIC, WELL DEFINED TERMS THAT ARE COMMONLY 

USED IN THE ELECTRIC INDUSTRY? 

These terms or similar terms are commonly used in the industry. However, I am not 

sure that each od these terms is commonly defined that everyone would agree with my 

definition. I believe that the exact definition may be moot. The most important aspect 

is that the terms are used consistently for all resources within my analysis, which has 

been done. 

IS EXHIBIT PAA-4 S I M I L A R  TO EXHIBIT PAA-3, EXCEPT THAT IN 

PRFJAlUNG EXHIBIT PAA-4 YOU USED W m E R  CAPACITY RATINGS 

AND LOAD INFORMATION IN PLACE OF SUMMER CAPACITY RATINGS 

GND LOAb IIYFORMATION? 
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Q. 

Yes. 

PLEASE EXPLAIN YOUR EXHIBIT PAA-5. 

Exhibit PAA-5 shows for the FRCC a projection of summer peak capacity, demand and 

capacity reserve: margin for peninsular Florida for the period 2003 to 2008, which is the 

period commencing with the proposed on-line date of the Project and ending the last 

year covered b y  the 1999 Regional Plan (the “Study Period”). This information is 

shown for three different cases: 

1. Case 1 : This case is based on the information contained in the 1999 Regional Plan. 

2. Case 2: This case is also based on the 1999 Regional Plan, but includes the 

additional Committed Resources summarized in Exhibit PAA-3, less the capacity 

associated with the Projects, and less the Uncommitted Resources, also 

summarized in Exhibit PAA-3. 

3. Case 3: This case is the same as above, but includes the Projects. 

The infomation in this exhibit was prepared generally using the format shown on 

page 22 in the 1999 Regional Plan. 

IS EXHIBIT PAA-6 SIMILAR TO EXHIBIT PAA-5, EXCEPT TFIAT IN 

P R E T A W G  EXHXBIT PAA-6 YOU USED WINTER CAPACITY RATINGS 

AND WINTIER LOAD PROJECTION DATA IN PLACE OF SUMMER 

CAPACITY IUTINGS AND SUMMER LOAD PROJECTIONS? 

Yes. 

ARE MERCHANT PLANTS RECOGNIZED IN THE RESERVE MARGIN 

Page 7 



1 CALCULATIONS? 

The treatment o.f merchant plants and other purchased power is addressed in FPSC 2 A. 

3 Rule 25-6.03 5 which states: 

“Only film power agreements may be included as a resource for 
purposes; of calculating planned or operating reserve margin. A 
utility may petition for waiver of this requirement based on the 
very higlh availability of specific non-firm purchases.” 

Also, Order PSC-99-2507-S-EU issued December 22, 1999, Docket No. 98 189-EU, in 

re: Generic Investigation into the aggregate electric utility reserve margins planned for 10 

peninsular Florida, which refers to the calculation of reserve margin by IOU’s, states in 11 

c- 12 part: 

13 
14 
15 
16 
17 

“Total fiirm capacity will be based on generating capacity owned 
by the IOU’s or capacity from which there is a firm commitment 
to these IOU’s.. .” 

c 

IOU’s are defi:ned as Florida Power & Light Company (“FPL”), Florida Power 

Corporation (“FPC”), and Tampa Electric Company (“TECO”). 18 

19 

WITH REGAID TO FPSC RULE 25.6.035, HOW IS THE TERM “VERY HIGH 20 Q. 

21 

22 A. 

23 Q. 

AVAILABILITY’’ DEFINED? 

That term is not defined. 

WOULD TRE, MERCHANT PLANT BE REPORTED BY A UTILITY AS A 

24 

25 

26 

FIRM RESOURCE? 

If the price offered by Panda Midway for output from the Project is competitive with 

other potential generating alternatives, there is no reason to believe utilities in the 

FRCC would not enter into firm contracts to purchase the output of the Project. Also, 

as previously stated in FPSC Rule 25-6.035, utilities may petition for a waiver of the. 

A. 

27 

28 c 
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requirement to h.ave a firm contract based on the very high availability of specific non- 

firm resources. 

WHY WOULD T€IF, MERCHANT PLANT DEVELOPER NOT SELL ITS 

OUTPwr OUTSIDE TJ3E FRCC? 

To transport power out of the FRCC, into the Southeastern Electric Reliability Council 

(“SERC”) for example, additional transmission charges and losses would be incurred. 

With the added wheeling costs and losses to transport capacity and energy out of the 

FRCC, it is more likely that the capacity and energy will be sold to utilities within the 

FRCC. Based on our regional dispatch analysis we project that 98% of the energy 

from the Project will be sold in the FRCC over every year evaluated. 

WHAT OBSERVATIONS DID YOU DERIVE FROM YOUR REVIEW OF 

EXHIBIT PAA - 5 AND E-IT PAA - 6? 

1 have several observations: 

1. 

2. 

The genemting capacity reserve margins in peninsular Florida with ioad 

managemerit and interruptible capabilities, as reported in the 1999 Regional Plan, 

(Case 1, Exhibit PAA-5 and Exhibit PAA-61, are projected to range between 20% 

to 17% over the Study Period at the time of the summer peak demand and between 

19% and :18% during the time of the winter peak demand. These projected 

amounts, talken from a document that was prepared in the spring of 1999, are lower 

that the minimum reserve margin planning criteria of 20 percent which FPL, FPC 

and TECO have adopted in the previously mentioned Docket No. 98 1890-EU. 

The generating capacity reserve margins with load management and interruptible 
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capabilities in peninsular Florida, less Uncommitted Resources, plus additional 

Committed 'Resources and excluding the Projects (Case 2, Exhibit PAA-5 and 

Exhibit PAA-6), are projected to range between 27% and 12% over the period 

2003 through 2008 at the time of the summer peak demand and between 24% and 

13% during Ithe time of the winter peak demand. 

3 .  The generating capacity reserve margins in peninsular Florida with load 

management and interruptible capabilities, less Uncommitted Resources, plus 

additional Committed Resources including the Projects, Case 3, Exhibit PAA-5 

and Exhibit PAA-6, are projected to range between 33% and 18% over the period 

2003 through 2008 at the time of the summer peak demand and between 30% and 

18% during the time of the winter peak demand. 

WHAT CONCLUSIONS CAN YOU DRAW FROM EXHIBIT PAA-5 AND 

EXHIBIT PAA.-6? 

Even taking into account load management and interruptible capabilities, the summer 

and winter reserve margins are projected to fall below the 20 percent level without the 

Project by the winter of 2005/2006. 

IF THE UTILITIES IN FLORIDA HAVE PLANS IN PLACE TO MEET THE 

CAPACITY NEEDS OF THE FRCC THROUGH 2008, WHY IS THERE A 

NEED FOR THE PROJECTS? 

As previously discussed many of the planned projects in the 1999 Regional Plan are 

uncommitted projects in the early planning stages. Panda is willing to commit now to 

build generatiqg projects that will be needed according to the 1999 Regional Plan by 
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the winter of 2005/2006. Having additional projected reserves during the year 2003 

through the summer of 2005 will also be beneficial to the FRCC since historically, 

actual peak demands in the FRCC have generally been higher than predicted in 

previous FRCC regional planning documents. Since Panda will be financing this 

Project and placing no financial commitment on Florida rate payers, these additional 

reserves will not place an additional financial burden on Florida rate payers. 

HOW DID YOU EVALUATE THE COST EFFECTLVENESS OF THE 

PROJECT? 

The cost effectiveness of the Project was evaluated in two ways. First, I prepared a 

generic screening type comparison of the projected costs of combined cycle 

technologies (the technology used by the Project) to other major cornmercially- 

available geneniting technologies. The first method did not use specific information 

about the Project. Second, I compared the reported costs and efficiency of the Project 

to other generating projects planned or proposed by others. 

WITH REGARD TO TJZE FIRST METHODOLOGY, WHAT COSTS WERE 

CONSIDEREIb? 

The first methodology involved a comparison of total “all-in,’’ levelized life cycle 

costs. These costs include projected capital, fuel, non-fuel OkM, and readily- 

quantifiable costs associated with environmental compliance. The costs, which were 

adjusted for inflation to year 2000 dollars, were levelized over the useful life of each 

type resource iising the levelization methodology that is described in the Electric 

Power Research Institute (“EPRI”) “Technical Assessmenl Guide, Electric Supply 
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1993 ” (“TAG”). The levelized costs were calculated for various assumed capacity 

factors, including 10 percent, 50 percent, and 90 percent. to represent the peaking, 

intermediate, and base load usage categories of resources. 

WHAT WERE THE SOURCES OF THE COST DATA USED IN DEVELOPKNG 

THE COST PROJECTIONS FOR THE VARIOUS GENERATING 

TECHNOLOGIES? 

The data used in the andysis was based on information from publicly-available sources 

including the “Murht Bused Advanced Coal Power System Report” dated May 1999 

from the U.S. Department of Energy (“DOE”), “Renewable Energv Tecknologv 

Characteruafioiw” dated December 1997, a joint project of the office of Power 

Technologies, Ehergy Efficiency and Renewable Energy, DOE, and the EPFU, “Gas 

Turbine World Hmdbook” (1 999-2000), “ I  996 Energy Technolom Stam Report” 

from the Ca1ifo:mia Energy Commission as reported in Kissimmee Utility Authority’s 

Need for Power Application, Georgia Power Company’s 1998 Integrated Resource 

Plan, Title V riir permits in Florida from year 2000 applications, and the Federal 

Energy Regulatory Commission’s (“FERC”) 1998 Form 1 ’s. 

PLEASE EXPILAIN EXHIBIT PAA-7. 

Lines 1 thorough 12 contain the various financial/economic assumptions used for the 

generic screening process. The interest rates, return on equity and debt‘equity rates are 

representative #of merchant plants. Investor owned utilities typically would have a 

higher debt/eqiuity ratio (i.e., higher percentage debt). Information about various 

generation technologies is shown on lines 13 through 49. Columns (a) through (1) 
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1 includes technical and cost data for each type resource. Column (m) contains the 

estimated fixed carrying charge f& each generating resource. Column (n) through (p) 

indicate the levelized cost at assumed capacity factors of IO%, SO% and 90%, 

respectively. These results are summarized below. 

7 Comparison of Generation Alternatives 1 
Levelized Cost 

Type of Techno'logy 

Steam - coal 
Integrated Gasifi 
steam Gas 
Nuclear 
Renewable Ener; 
Combined Cycle 
Combined Cycle 
Combustion Tur 
Combustion Tur c 

5 

e 6 Q- 

7 

8 

9 A. 

IN THE SCREENING ANALYSIS, DID YOU COMPARE THE COST 

EFFECTIVENESS OF TEE PROJECT TO A SIMILAR PLANT BUII;T BY AN 

ENTITY WKTH A DIFFERENT FINANCIAL STRUCTURE? 

No. Xn the screening analysis, the same financial assumptions were used for all 

c 

10 

11 

12 

generating alternatives. The purpose of this analysis was to show that the chosen 

technology type, combined cycle generation, was the most cost-effective technology 

for new generation. 

c 

13 

14 Q. 

15 

c WOULD A WGULATED COST-BASED PLANT BE MORE COST 

EFFECTIVE THAN A MERCHANT PLANT? 

16 A. 

17 

No, not necessarily. No utility or retail customer is obligated to purchase the output of 

a merchant,plaat; therefore, if an owner of a merchant plant wants to sell the output 
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from its generating resource, its price must remain competitive with other available 

generating and purchase power alternatives, including utility self-build options. 

WHAT WERE T€€E RESULTS OF THE SCREENING TYPE ANALYSIS? 

The results, which are contained in Exhibit PAA-7 and summarized below, indicate 

that the gas-fired combined cycle is generally the lowest cost technology in the base 

load and intermediate load categories, which is the intended use of the Project. 

Only the IGCC technology and steam nuclear had levelized costs which fall 

within the rangi: of combined cycle technology costs in the base load category. Only 

the simple cycb gas-fired combustion turbine technology had lower levelized costs in 

the peaking category. The IGCC and nuclear technologies represent a significantly 

greater investment per k W  than the combined cycle or simple cycle combustion 

turbine. Also, nuclear technologies have environmental issues and other risks related 

to decommissioning costs and fuel disposal. 

In comparison to other economical technologies, the gas- fired combined cycle 

units and simple cycle combustion turbine units are projected to have some of the 

lowest air emissions even without selective catalytic reduction (“SCR”) emission 

control equipment. 

When all these factors are considered, the combined cycle technoiogy is 

projected to be the most cost effective technology for base load and intermediate load 

use and the simple cycle combustion turbine technology is projected to be the most 

cost effective technology for peaking load use when compared to the other 

commercially available generating technologies included in the generic screening. 

This is not surprising, since most new electric generating resources currently being 
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turbine generating units. 

WHAT WAS TIFE SECOND METHODOLOGY USED IN EVALUATING THE 

COST EFFECTIVENESS OF THE PROJFXT? 

The second methodology involved comparing the Project to other Committed 

Resources that w e  projected to be placed in service during the period covered by the 

1999 Regional Plan. A summary of these Committed Resources is presented on 

Exhibit PAA- 8. 

WHAT WAS THE SOURCE OF THE INFORMATION INCLUDED ON 

EXHIBIT PAA-81 

The information was based on the respective need determination filings and the Ten- 

Year Site Plans of the utilities associated with the Committed Resources identified. 

WJUT DID 'f0U CONCLUDE FROM YOUR COMPARISONS OF OTHER 

COMMITTEIl RESOURCES TO THE PROJECTS, AS SHOWN ON 

EXHIBJT FAA-8P 

The projected direct construction costs and efficiency of the Project compares 

favorably to other Committed gas-fired, combined cycle generating units planned or 

proposed by otlher utilities in the FRCC. Only the Cane Island Unit 3, a joint project of 

the Florida Municipal Power Agency and the Kissimmee Utility Authority, the Duke 

New Smyrna Project, the PG&E Okeechobee Project, and the Seminole Electric 

Cooperative, 11ic. Hardee 3 Project are expected to have direct construction costs (on a 
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dollar per kW hasis) and heat rates that are comparable to the Project. The other 

combined cyclr: power plants and repowering projects that have comparable 

efficiencies with the Project reflect higher direct construction costs on a dollar per kW 

basis. 

DID YOU PEELFORM AN EVALUATION TO DETERMINE WHETHER THE 

PROJECT WlOULD HAVE A BENEFICIAL IMPACT ON WHOLESALE 

ELECTRIC ENERGY PRICES IN THE FRCC? 

Yes ,  as Mr. Davis will discuss in further detail, we have performed an evaluation 

projecting that wholesale electric energy prices in the FRCC will be reduced as a result 

of the Project. 

PLEASE EXPLAIN THE METHODOLOGY YOU HAVE USED TO ARRIVE 

AT THAT RE8ULT. 

W e  evaluated two sets of cases (four cases in all), both of which indicated that the 

Project would result in a projected reduction in wholesale electric energy costs in the 

FRCC. The first set of cases (two cases), the Basic Analysis, assumes that only 

existing and Co'mmitted Resources are installed over the period 2003 through 2008 (the 

period commencing with the proposed on-line dates of the Projects through the end of 

the period reported in the 1999 Regional Plan). One case includes the Projects, and the 

other case excludes the Projects. Each case involves a generation production cost 

simulation thai projects the total energy-related cost of producing electricity at the 

generation level within the FRCC assuming an FRCC-wide dispatch. The difference in 

total annual energy costs for the FRCC between the two cases represents the impact on 
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total wholesale electric energy costs associated with adding the Projects to the FRCC, 

The projected h e f i t s  per Project were estimated as one-half of the total cost 

difference associated with both Projects. 

WHO WILL 13ENEFIT FROM THESE REDUCED WHOLESALE ENERGY 

COSTS? 

The wholesale lenergy cost reduction which has been projected represents the totd 

potential energy cost benefit resulting from the Project. This benefit will be shared in 

some manner between the merchant plant owner, who receives part of the benefit 

through profits, and buyers in the wholesale energy market in peninsular Florida, who 

enjoy part of tlhe benefit through reduced prices. It should also be noted that no 

capacity benefit.$ were taken into account in Mr. Davis’ economic evaluation. To the 

extent capacity benefits are also considered there would be a greater potential benefit 

to be shared by participants in the wholesale electric energy market. 

DWFEIUZNCES WHY WERE ONLY ENERGY-RELATED COST 

EVALUATED IN YOUR ANALYSIS? 

Only the energy-related cost differences were evaluated since there is no obligation by 

any utility or retail customer to pay a merchant plant owner for the output of the plant 

and there is no guarantee that the merchant plant owner will recover capacity related 

costs. It was assumed that the Project would recover energy-related costs for the 

following reasons. If Panda Midway were to sell the output from the Project as a 

merchant plant, energy from the Project would be made available to the wholesale 

market and dispatched based on the price of energy in the market. In general, the 
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merchant plant would only be dispatched if the merchant plant owner can recover at a 

minimum the plant’s fuel and other variable related operating costs, Le., its energy- 

related costs. Otherwise, it would not be dispatched. 

WOUW) A MERCHANT PLANT OWNER EXPECT TO RECOVER THE= 

FIXED COSTS ASSOCIATED WITH CONSTRUCTING AND OPERATING 

THE PLANT? 

Yes, the merchant owner expects to recover these costs, but as a merchant plant there is 

no obligation b:y any utility or retail customer to make these payments. If there is no 

firm contract with a utility, the merchant plant owner will recover energy revenues 

only. The amount by which energy revenues are greater than the merchant plant 

owner’s energy costs, if any, will be used to pay the owner’s fixed costs and return. 

WILL THE MERCHANT PLANT OWNER RECOVER A RETURN ON 

INVESTMENT THAT SUBSTANTIALLY EXCEEDS WHAT A COST-BASED 

REGULATICB FLORIDA UTEITY WILL RECEIVE? 

Not necessarily. The merchant plant developer will be subject to competitive pressures 

to keep its whcilesale costs as low or lower than other wholesale providers. Otherwise 

it will not be able to sell its energy andor capacity. The price the merchant plant 

recovers will be set by the market. Its return will be based upon the market revenues it 

receives less its operating cost and debt service. This resulting return over any given 

period may be higher or lower than a regulated return, depending on the market. It 

should also be noted that white most utilities in Florida have a fuel adjustment clause, 

the merchant plant does not. The merchant plant must absorb above market fuel costs 
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Q. 

A. 

by accepting a lower return on equity since the total revenues it receives are capped by 

what buyers are willing to pay in a competitive market. This is another reason why a 

merchant plant owner’s return may not exceed a cost-based regulated utility. The 

converse is also possible. 

IF EVERY MERCHANT PLANT, BY ITS NATURE, REPRESENTS A 

REDUCTION IN WHOLESALE ELECTRICITY PRICES IN PENINSULAR 

FLORIDA, DOES THIS MEAN THAT THERE IS NO LIMIT TO HOW MANY 

MERCHANT PLANTS WILL BE BUILT? 

No. As I previously stated, each merchant plant represents some energy savings, which 

can be utilized 1.0 the extent allowed by the market to offset fixed capital-related and 

operating costs. For a given Ioad level, as each successive increment of generation is 

added, the incremental energy savings are reduced, and the potential return to future 

merchant plant owners becomes less attractive. This economic mechanism is expected 

to limit the number of merchant plants in peninsular Florida. 

WHY DID YOU ONLY INCLUDE EMSTING AND COMMITTED 

RESOURCES IN THE FIRST SET OF CASES? 

The purpose was to estimate the impact on wholesale electricity energy prices 

associated with the next increment of generation in the FRCC, the Panda Projects. In 

order to evalua,te the impact on wholesale electric energy prices associated with the 

next increment of generation, I believe that the Basic Analysis should only model 

Committed Res;ources. In this manner the next increment of generation is dispatched 

against all existing and Committed Resources, and any savings will result from the 
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Q. 

A. 

Q. 

A. 

Q. 

next increment ,of generation displacing more expensive resources that either exist or 

are likely to be installed in the FRCC. Each successive project: should show that it 

could dispatch a.gainst previously installed or Committed Resources. 

WRY WERE UNCOMMITTED RESOURCES NOT INCLUDED IN THE FIRST 

SET OF CASEB? 

There are a number of Uncommitted Resources both contained in the 1999 Regional 

Plan and announced by developers. These resources may be delayed or never built. I 

do not believe these Uncommitted Resources are relevant in evaluating the impact of 

the next increment of generation on wholesale electric energy prices. 

WHAT WAS ’IYE SECOND SET OF CASES YOU EVALUATED? 

The second set of cases, the Alternative Analysis assumes that generating units similar 

to the Projects are added in the future, after the Projects, to maintain a 20 percent 

resewe margin. 

IF YOU DO1 NOT BELIEVE THE UNCOMMITTED RESOURCES ARE 

RELEVANT ’WHY DID YOU PREPARE THE ALTERNATIVE ANALYSIS? 

The Alternative Analysis was developed as a Sensitivity Case or a “what-if” scenario 

to represent a tower range or more conservative projection of wholesale electricity 

energy savings. 

WHY DOE8 THE ADDITION OF FUTURE UNITS, S M L A R  TO THE 

PROJECfS, AND AT LEVELS SUFF‘ICIENT TO MAINTAIN A 20 PERCENT 
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RESERVE MkRGIN, REFLECT A CONSERVATIVE OR LOWER 

PROJECTION FOR WHOLESALE ELECTRIC ENERGY SAVINGS IN THE 

FRCC? 

By taking into account the effects of potential future units added after the Project, the 

apparent economic benefits of the Project tend to be diluted, so to speak. When the 

Project is added to the system and economically dispatched, the operation of generating 

resources that we more expensive than the Project is displaced by the lower cost 

Project energy, hence producing energy cost and fuel use savings. With each 

incremental addition of combined cycle capacity similar to the Project, output from 

more expensive resources is reduced further still. However, because the “avoidable” 

costs associated with less eficient resources is reduced with each incremental efficient 

combined cycle addition and because the savings attributable to the Project and the 

additional com’bined cycles are shared due to their similar cost and efficiency, the 

incremental benefit attributable to the Project is less and, therefore, more conservative 

when modeled with the additional combined cycle resources. 

Moreover, by assuming all of the future units added after the Project are efficient 

combined cycle units like the Project instead of a mix of combined cycle and peaking 

units, which have higher energy costs than combined cycle units and the Project, the 

projected reduction in wholesale electric energy costs associated with the Projects is 

expected to have further built-in conservatism. 

WHAT WEXCE TWE: RESULTS OF THE BASIC ANALYSIS AND THE 

ALTERNATIVE ANALYSIS? 

Mr. Davis will discuss the details of the Beck Analysis, but in summary, the Project is 
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projected to have the effect of reducing wholesale energy costs in the FRCC on the 

average of $47 million to $48 million dollars per year per Project over the period 2004 

through 2008. (See Exhibit RLD-3.) The higher of these projected annual benefits 

results from thme Basic Analysis and the lower of these annual average projected 

benefits results :from the more conservative Alternative Analysis. 

WHAT ARE THE CONSEQUENCES OF DELAYING TRE PROJECTS? 

The consequences of delay can generally be categorized with respect to reliability, 

power supply costs and environmental impacts. 

WHAT ARE THE CONSEQUENCES WITH RESPECT TO RELIABILITY? 

The frojects arlz reported by Panda Midway to have availabilities of 94 percent. Even 

assuming a 93 \percent availability, which is a level of reliability typically experienced 

by merchant plant combined cycle resources like the Project, the Project is expected to 

contribute to the reserve margin and reliability of the peninsular power supply system. 

Exhibit PM-5 and Exhibit PAA-4 show that the  Project will improve peninsular 

Florida's summer and winter reserve margins by approximately 2.9 to 2.7 percent each 

beginning withi the Project's in-service date in 2003 and continuing throughout the 

period covered by the 1999 Regional Plan. 

The presence of additional capacity (1,100 MW summer and 1,150 MW 

winter) will improve reliability and reduce peninsular Florida's exposure to outages 

due to extreme weather or unanticipated events such as major generation outages. 

if the Project is not constructed and brought into commercial operation in 2003 as 

planned and sought by Panda Midway, these reliability benefits will be lost and 
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peninsular Florida electric customers will be exposed to a greater probability of service 

interruption than they would experience if the Project was built as planned. 

WHAT ARE TIHE POWER SUPPLY COST CONSEQUENCES OF DELAY? 

Assuming an efficient heat rate of approximately 7,000 BtukWh, which is typical for 

the combined qycle technology utilized by the Project, it is projected that wholesale 

electric energy costs in the FRCC will be reduced with the addition of the Project. This 

is projected to be the simple economic result of an increase in efficient generation 
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displacing higher cost resources and imported energy. If the Project is not constructed 

and brought into commercial operation in 2003 as planned and sought by Panda 

Midway, these economic benefits will be lost and wholesale electric energy costs in 

peninsular Florida will be higher than if the Project was built. 

WHAT ARE THE ENVIRONMENTAL CONSEQUENCES OF DELAY? 

Because of the Project's high efficiency and natural gas fuel supply, the Project will 

have a relativiJy benign environmental profile. For example, average oil-fired 

generators, operating in Florida have SO2 emissions levels of approximately 12 Ibs. 

per MWh; whereas, gas fired units in Florida have SO2 leveis of approximately 0.5 Ibs. 

per MWh. With respect to NOx, average oil fired units have NOX levels of 

approximately 4 lbs. per MWh; whereas, average gas-fired units have averaged 

approximately 1.3 Ibs. per MWh. The Project will displace production from older, less 

efficient and gtmerally more pollution-intensive power plants (e.g., less efficient steam 

and combined cycle generating plants fired by oil or natural gas and combustion 

turbine plants fired by oil or natural gas). This displacement will result in savings in 
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primary fuel consumption for electricity generation and will also result in reduced 

environmental emissions from power production in Florida. 

Based on the projected dispatch of the Project and other generation resources within 

the FRCC, the overall environmental profile of electricity generation in FRCC is 

expected to improve. The Project’s output is projected to displace generation using 

heavy fuel oil, light fuel oil and natural gas. Reductions in light and heavy oil will 

result in reductions in emissions of sulfur dioxide, nitrogen oxide, particulate matter 

and carbon monoxide. Even when the Project displaces gas-fired generation, there will 

still be reductions in emissions due to the Project’s more efficient use of natural gas 

caused by the more efficient: heat rate of the Project. 

Q. 

A. Y e s  it does. 

DOES THAT CONCLWE YOUR TESTIMONY? 
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]Professional Resume of Paul A. Amuaga 

EDUCATIONAL BACKGR.OUND: 

Bachelor of Science Degree in Electrical Engineering 
T u b e  University. New Orleans, Louisiana, June, 1969 

Masters Degree in Business Administration 
University of Hawaii. Honolulu, Hawaii, August, 1975 

PROFESSIONAL REGISTRATION: 

Registered as a Professional Engineer in the States of Florida, Mississippi and Missouri. 

EXPERIENCE: 

1999-Present 

198 1 - 1999 

Principal in the firm of R. W. BecklR. W. Beck, Inc. 
Mr. Arsimga, has been an employee with R. W. Beck, Inc. where his work 
involved planning electric power faciiities. Since joining the Firm in 1981, he 
has prepared or supervised studies and reports which include numerous market 
price assessments, independent engineering reviews, evaluation of stranded 
costs, power supply studies for municipal utilities and joint action agencies, 
consultirig engineer's reports for official statements, financial analyses, 
acquisitions, damage studies, and power purchase contract negotiations. 

1977 - 1981 

1969- 1977 

Employed by Kansas City Power and Light Company. Served as a corporate 
planning engineer for which he performed generation planning studies and 
managed a corporate model. 

Communications Planning Oficer in the United States Air Force. Planned 
ground rmd tactical communications - electronic systems for the Air Force. This 
work involved economic evaluations relating to telephones, microwave and 
other types of telecommunications systems. 

RELEVANT EXPERTISE 

WHOLESALE POWER SUPPLY CONTRACTS AND NEGOTIATION 

Mr. Arsuaga has been involved with evaluating wholesale power contracts for the Municipal Energy 
Agency of Mississippi; the City of St. Cloud, Florida; Alabama Municipal Electric Authority; and 
the Florida Municipal Power Agency. 

Mr. Arsuaga has been involved with developing an appropriate methodology for compensating 
members of a joint action agency for supplying power supply resources to an all-requirements 
project, 
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Mr. Arsuaga has been involved in developing stranded cost analyses for two different joint action 
agencies. 

Mr. Arsuaga has been involved in directing a hold harmless analysis to determine the potential rate 
impact and hold harmless costs associated with making remaining members of a joint action agency 
of Mississippi whole after cenain members terminate their power supply arrangements. 

PLANNING FOR ELECTRIC U'rILITY RESTRUCTURING 

Mr. Arsuaga has directed two recent analyses for industrial clients relating to assisting them making 
capital decisions in a deregulated environment. This work involved developing scenarios for long- 
range sustainable pricing practices in a deregulated electric utility market for generation. It also 
involved preparing projections of both timc-of-day marginal costs and market clearing prices for 
various market regions of thr: United States based on these pricing practices. These analyses take 
into account transmission import and export capabilities between market areas, load and resources in 
several NERC reliability regi'ons, annual economic conditions, market behavior, reliability standards 
and other factors. 

Mr. Arsuaga was also recently involved in assisting a joint action agency with its input to the Public 
Service Commission staffs Proposed Transition Plan for Retail Competition in the Electric Industry, 
and in this capacity, has met with the staff to discuss restructuring. 

MARKET PRICE ANALYSES 

Mr. Arsuaga has supervised numerous projects involving the preparation andlor review of market 
price projections for both industrial and joint action agency clients. These projections have been 
prepared for four market regions in different NERC regions. Some of these projects have included 
developing and using variou:; computer models of electric utility market regions to simulate various 
market pricing structures under a market based restructured electric utility environment. He has also 
reviewed and evaluated numerous market price projections prepared by other consultants as part of 
independent engineering reviews and work related to rate filings for stranded costs. Mr. Arsuaga is a 
member of the Firm's Mrlrket Pricing Task Force through which he has been involved in 
understanding, evaluating and communicating issues related to market pricing in the electric utility 
industry. 

ELECTRIC POWER RFAOURCE PLANNING 

Mr. Arsuaga has an extensive background in preparing electric resource planning studies for 
municipal utilities and joint action agencies. He has either prepared or directed the preparation of 
electric resource planning studies for the Florida Municipal Power Agency ("FMPA"), the Municipal 
Energy Agency of Mississippi ("MEAM"), the Bahamas Electricity Corporation ("BEC"), the City of 
Tallahassee, Florida, the Utility Board of the City of Key West, Florida, the Sebring Utilities 
Commission, the Fort Pieme Utilities Authority, the City of Vero Beach, Florida, and a large 
improvement district. These studies, which make conclusions and recommendations regarding the 
client's participation in specific power supply projects, have included screening type analyses which 
focus on identifying a list sf reasonably attainable potential alternatives, as well as comprehensive 
studies which cover power supply related areas such as load forecasts, reliability, environmental 
impact, economiclfinancial Feasibility, bond requirements, rate impact, and risk analysis. 

Mr. Arsuaga's studies have been utilized by clients in making decisions regarding numerous 
purchased power arrangemtmts. The following are examples of some projects associated with Mr. 
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Arsuaga's power supply studies: MEAM was organized to provide lower cost power to municipal 
participants in eastern Mississippi; Mr. Arsuaga conducted an RFP process which lowered the 
electricity costs to the City of Hagerstown, MD and three other municipals by 15 percent. 

REOUEST FOR mOPOSAL SERVICES 

Mr. Arsuaga has been a lerid team member or project manager on power supply solicitations 
involving the City of Tallahassee; the Florida Municipal Power Agency; City of Hagerstown, MD; 
the Alabama Municipal Elecmic Authority; the City of St. Cloud, Florida; Golden Spread Electric 
Cooperative, Inc. and the Municipal Energy Agency of Mississippi. This process included 
preparation of the Request for Proposal and evaluation manual, evaluation of the proposals and 
negotiations with the potential power suppliers. Mr, Arsuaga has also participated in meetings and 
discussions with state public commission staffs in Florida and Texas, and has testified in a Public 
Utility Commission Hearing relative to the RFP Process. 

RELIABILITY STUDIES 

Mr. Arsuaga has been involved in evaiuating electric system reliability and determining reliability 
criteria for electric utilities. 'These studies have involved estimating various measures of reliability, 
such as loss of load probabiliity (LOLP), loss of load hours (LOLH), and expected unserved energy 
(EUE) for isolated and intercmnected power systems. He prepared a reliability study for the City of 
Tallahassee, Florida that invallves modeling the reliability of the electric system including peninsular 
Florida and Georgia. 

LITIGATION SUPPORT 

Mr. Arsuaga has been involved in litigation support services associated with wholesale electric rate 
filings, territorial disputes, and damage studies. 

He has prepared analyses and testimony for Case No. 87-00103 CIV before the U.S. District Court 
Southern District of Florida, Miami Division, Citv of Homestead vs. Imo Delaval and Transamerica 
Corporation, which was amicably settled. He has also prepared analyses and testimony in cases for 
the Municipal Electric Authority of Georgia, the City of Tallahassee FMPA, the Municipal Energy 
Agency of Mississippi and industrial clients relating to wholesale power costs, territorial issues and 
transmission access and deregulation issues. 

Mr. Arsuaga has testified before the Florida Public Service Commission with regard to territorial 
issues involving the Fort Pierce Utilities Authority and Florida Power & Light; before the Public 
Utility Commission of Texas with regard to the selection of resources through an RFP. 

F'INANCIAL PLANNING AND ANALYSIS 

Mr. Arsuaga has been involved with the preparation of numerous official statements for bond 
refunds, and the financing of new electric generation facilities including the North Carolina Eastern 
Municipal Power Agency ("NCEMPA"), the Utility Board of the City of Key West, the Florida 
Municipal Power Agency ("FMPA"), the Municipal Energy Agency of Mississippi ("MEAM"), the 
Municipal Electric Authority of Georgia (''MEAG"), and the City of Tallahassee. Mr. Arsuaga has 
also assisted financial institutions with the evaluation of a merchant generation project in California; 
Arizona; Nevada; Texas; Mississippi; and Alberta, Canada. Mr. Arsuaga's experience has enabled 
him to analyze the fina&al aspects of municipal projects including proforma results, adequacy of 
liquidated damages, bond indenture requirements, various financing methodologies, tax-exemption 
considerations, arbitrage and. other financial related factors. 
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GAS FUEL SUPPLY 

Mr. Arsuaga has performed various studies relating to gas fuel supply for Florida municipals to 
determine the most economio level of firm gas service and the most economic mix of firm 
transportation versus firm seirvice with the Florida Gas Transmission Company ("FGT"). The 
analysis involved projecting the daily gas usage for the cities electric production facilities and 
determining the level of firm gas transportation and firm service that represented the lowest cost - 
taking into account the cost of generating on alternative fuels, potential curtailments of interruptible 
gas, and take or pay gas supply charges. The Authority and City based nominations for FGT's Phase 
11 and I11 gas pipeline expansions on these analyses. 

COMPETITIVE ANALYSES, MlbRGERS AND ACQUISITIONS 

Mr. Arsuaga has performed analyses associated with determining the economic benefits of mergers 
and acquisitions for electric utilities. One such analysis evaluated the impact of acquiring an 
additional service territory for a municipal utility. This analysis, which was submitted to the Florida 
Public Service Commission, hdicated the impact on the municipal utility's existing and transferred 
customers of the proposed acquisition of an additional service territory. 

Another analysis evaluated thr: impact on a municipal utility's customers of a proposed transfer and 
acquisition of service territori4:s and associated customer accounts between the municipal utility and 
Florida Power & Light. This analysis included an evaluation of equipment value, incremental and 
decremental revenues, and potential load growth for the areas involved. 

Mr. Arsuaga performed an evahation for a municipal utility to address potential future events such 
as the commencement of pumhased power contracts for which the City is committed, power supply 
sales, acquiring additional territory, and potential changes in administration costs. 

W I N I N G  AND INFORMATION PRESENTATIONS 

Mr. Arsuaga has made numerous presentations before utility boards and city commissions relating to 
electric resource planning and was a guest lecturer on Integrated Resource Planning in an IEEE 
Power Generation Seminar lecture series. He prepared technical papers on the RFP process, and 
determining the market valut: of generation capacity in a deregulated utility environment, which 
were presented at technical conferences. 

SELECTED CONSULTING EXPERIENCE 
The Coalition for Choice in Electricity (CCE) - Evaluating analysis performed by witnesses for 
FirstEnergy Corporation and American Electric Power regarding generating asset evaluation and the 
impact of a new electric industry restructuring law on the company (2000). 

Calpine Energy - Independent engineering reviews of six different merchant plant combined cyde 
projects for financial institutions to support financing ( 1999-2000). 

Joint Action Agency - Prepared stranded cost analysis of generation resources and contracts (1999). 

Major Generation Developer - Prepared a power market assessment of the FRCC to determine 
economic feasibility of new merchant plant generation (1999). 
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ATCO Power Canada - Evaluated market price projections and methodology by another consultant 
as part of an independent engineering review of a merchant plant generation project in Canada 
(1 999). 

Major Industrial Clienthl - Prepared market price projections to assist two different industrial 
clients with making capital decisions in a deregulated electric utility market (1998- 1999). 

Municipal Energy Agency of Mississippi - Assisted the Municipal Energy Agency of Mississippi 
with its input to the Misskippi Public Service Commission Staffs proposed Transition Plan for 
Retail Competition in the Electric Utility Industry (1 998). 

L.S. Power - Independent engineering review of a merchant plant combined cycle project for 
financial institutions to support financing (1998). 

Municipal Energy Agency of Mississippi - Request for Proposal preparation and evaluations of 
power supply alternatives to replace existing arrangements (1 997-1998). 

City of Hagerstown, MarJrland - Conducted a power supply solicitation which included the 
evaluation, solicitation and negotiation of power supply alternatives (1997-1 998). 

Golden Spread Electric Cooperative, Inc. - Conducted power supply solicitation, evaluated power 
supply solicitation, evaluated proposals, and testified at the Public Utility Commission hearing in 
support of certificate of need for an exempt wholesale generator (“EWG”) combined cycle project 

City of St. Cloud, Florida - Project manager on power supply solicitation and negotiations for 
replacing the City’s power supply arrangements to be more competitive (1 995). 

City of Tallahassee - Conducted a reliability study for the City of Tallahassee to determine 
expected unserved energy (EUE), loss of load probability (LOLP), taking into account 
interconnections with other utilities (1995). 

(1995-1996). 

c 

SELECTED PUBLKATIONS AND SPEAKING ENGAGEMENTS 

Arsuaga, P. A. and Davis, R. L. - “‘Should You be in the Generation Business, Finding the Hidden 
Value of Capacity, ” Power Cien Conference, Orlando, Florida, December 1998 

Arsuaga, P. A. and Stein, S. -. 
Tuday ’s Compefitive Envirorimenb,” International Joint Power Generation Conference and 
Exposition, Denver, Colorad’o, November 5,  1997 

“Using the Request for Proposal for Procuring Electric Resources in 

Arsuaga, P. A. - “lnregrated Resoume Planning” Guest lecturer in an IEEE Power Generation 
Seminar Lecture Series 1992. 
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FIRM OVERVIEW 

rn Conducted m a k t  assessments, risk analyses and 
mitigation studies; determined stranded inveshent 
exposupe; reviewed and commented on legislative and 
regdatory policies; provided expert testimony associated 
with ~~~~ and developed strategic alliances 
( p h g )  to help clients take advantage o€ a changing 

I Reviewed and monitored over 400 power; cogmeration, 
utility emiromat. 

or indus~d projects in mer 25 countries for more than 70 
Qifkent financial institutions, jrtvdvjng over 60 different 
project owners. Thew projects cover the full range of 
fuels and technologies that have been CQIIII-IIO~Y 

employed h cogeneration, small pow=, resource 
recovery, and alternative energy projects developed, built, 
and operated domestically and intematimally during the 
last decade. 

L 
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FIRM OVERVIEW Prepared independent Consulting Engineer‘s Reports 
used in the financing of billions of dollars of privately and 
publicly funded projects. These reports are prepared 
exclusively for the cbents’ UM in official statements and 
include evaluations of the financial, ~ O E I ~ C ,  technical, 
and environmental conditions of the project being 
funded. 

B Pefmilted and licensed power plants, resource recovery 
falities and industrial site in 42 skates and sewrd US. 
territories, including Guam and the U.S. Virgin Islands. 
Participated in negotiations of power arrangements for 
finn and nm-€irrn, market and casb-of-service priced, 
partial and full requirements, and whole& and retail 
transactions for both utility and ncm-utility clients, as well 
as most of the investorowned utilities in the southeast. 

il 
I 

J 

Planned, engheerd ur provided construction 
management: fur thousands of mil& of high-voltzlge 
trmmissim lim and substation siaingin North and 
South America. 

Our reputation as a multidisciplinary consulting engineering firm 
rests solidly on the background and experience of 6ur enginer~ and 
other staff. It is based &o on our ability to apply OUT experk  to 
h g h g  client needs and mark& conditions. 
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I NTR D U U CTI 0 Ou 
As markets for power and gas become increprsinglr competitive, the 
ability of e l e i c  and mhmd gas utilities and large end-use customers 
to accurately assess their competitive positions and business 
opportunities through forecasts d ma- clearing prices for electric 
power dl become of paramount importance, R. W. Beck pssesses 
the knowledge, tools and experience requfrea to assist its &nts in 
developing rnxket price forecasts that reflect the realities of this 
rapidly changing marketplace. 
l7. W. Beck has b e n  prforming sophistided modeling of the 
long-term projected market price for power in various regions of 
North America under the eudvhg market structures of competition. 
Within h e  last two years, we have performed over 50 market price 
asswmmls on Mal€ of a variety of clients, for such purposes as: 
supporting merchant plant hancings; supporting the financing of 
utility gmmtion divestiture; wpparting @no-go decisions by 
generation dewlupefi; and for the general price awareness of various 
other m a k t  stakeholders. In addition, R W. Beck has extensive 
experiene in rnodelifig transmission systems throughout North 
America, and has integrated this experience and howledge into its 
market p- studies. These studies have enabled our clients to assess 

future market value. 
how pht sithe d 1mtim-W pricins wil l  dfe th& 

Our recently cumpkted and ongoing power market assessment 
analyses indude the modehg of all MERC reliability regions. 
Table2-1, provided at the end of this section, summarizes 
RW.Bedc's representative m k e t  assessment experience across 
North Anerlca. F%ase note that the table is structured around the 
NJ2RC region (or subregion) analyzed and the simulation software 
ukked; a number d these line items rqwesent multiple modeling 
assignments for a variety of different stakeholders and for difkrent 
pu-. The Wtal n u m k  of studies represented in &is table 
exceeds fdty (SO). Tabke22 lists recent market studies that were 
performed by R W. 8eck tu directly support project fimncings. 

PROJECT PROFllES 
Following zm selected examples of our recent experience that relates 
directly to power -kt aswment and re$io.nal. madeling. 

Southwest Power Pool Market Price Assessment 
City of Wichita - WRVKCPL FERC Merger Case 
The City of Wichita hired R W. Beck to assist in preparing its 
argument h the p p e d  merger between Western Resowces, hc. 

REGIONAL MODELING 
AND POWER MARKET 
ASSESS M E NT EXPE R I EN CE 

I 



REGlONAl MOOEllNG 
AND POWER MARKET 

ASSESS M E NT EXP E R I E N LE 

and the Kansas City Power and Light Company befme the Federal 
Energy Regulatory Commission. As part: af the testimony filed by 
R W. Beck in the afguments for the City, it was necessary to perfom 
a market price assessment of the Southwest Power Pool, in order to 
show the arbitrary nature of the wholesale trmsactiom that were 
being proposed between the merged companies when compared 
with market rates that are projected over the next five years. 

In order ta suppart the testimony, an analysis was made of the 
projected hourly market clearing prices for the KFL, KGE and KCPL 
regions of the SPP for the year 1999 through 2003, by running a multi- 
regiun market pricing model. Single stand-alone system models were 
performed for KPL, KGE and KCPt to determine the hourly r n ~ ~  
energy price for each system. A combined model far KPL, KGE and 
KCPL was created to establish the energy exchange between each 
company on an hourly basis. 

To project potential lost revenuB to each of the various operating 
C Q ~ P ~ ~ S ,  the hourly energy exchange between each company was 
multiplied by difference between the hourly market daring price 
and the average of the hourly marginat energy cost of the two 
companies exchanging energy. The average hourly marginal energy 
price represented an approximation of the p ~ c e  for the energy that 
was being exchanged beeween cornpanie5, versus the market ckaring 
price that represents what a partkuh company would be exp&ed to 
achieve on the open market, 
For each model discussd above, a PRQSYM model for the region in 
question was dev@hped. To establish the market clearing price, a 
model for the entire SPP was analyzed, including exchanges of 
energy between those areas that are contiguous to the SPP. 

Marginal and Market Prices far the Enfergy 
Region 
Cdi la t t ia l  Client 
R. W. Beck prepared projections of market prices far elect& energy 
for an hdustrial d h t  that is considering whether to build or buy to 
meet their future requirements. These peujections involved 
developing market prices hr the Enteegy m k e t  regun during an 
assumed market transition perid and under a M y  dwejphted 
generation mark& In preparing these projections, R. W. Beck 
modeled aver 1,ODO seprafe generating resources to serve regional 
loads in excess of l25poO MW. For this assessment, R. W. Beck used a 
rigoruus approach that took into account among other things: 
(i) chmndogid dispatch; (3) multi-aea interconnected market 
regions with kansmissim ronstmints; (fi) multi-block bid price; 
(iv) operatiom1 c d r a i n t s ,  forced outages# maintenance schedule; 
and (v) capaaty cost adders (as appmpriate} w k n  p.esflu~*ces are in 
shwt supply. The results were provided in the form of mpd and 
market prices by be=ofdayt monthly on-peak and off-pak prices, 
p"aj&ed average annual energy prices and projected pdce dwaiion 
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Market Assessment far Appraisal Purposes 
Arkansag E l e d c  CoSperatire cofporatiofi (ARK) 
R, W. Beck was retained by M C  to conduct art appraisal of their 
generating assets. This assessment was perfarmed based on an 
analysis of the power market in the Southwest Power Pool (SPP). 
Market energy and capacity revenues and variable and operating 
costs were modeled for each of AREC's resources. Net market 
revenues were applied to forecast k e d  operating and capital costs fur 
the facilities to determine &e net market vdue of the resouTces. 

Market Value Of Generating Resources i& PPA Op tians 
mlaado uw&s c-n 
R.W.Be& perfarrned a market price assessment and WSRUKE 

valuation analysis br the Orlando Utilities Commission (OUC) to 
assess the market value af its Indian River generating resources and 
purchase pwer  ders that QUC receivd in cmrdinatbn with offgrs 
to buy the Indian River facilities. These studies are based on an 
analysis of pjected burly markt transactions between 40 
interconnected market mas, spanning the entire Eastern 
Interconnected Electric System of the United Stat= and Canada, and 
including relevant hmsmisdon hterface m t r a h t s .  Through h 6 e  

studies, Market d d g  prices were projected for a ten-year period 
through 2€W, which were then used to assess the market value 
Om's resoutces and rank the p p d  FPA's, In addition to the 
market miue malpes, R W . M  provided the client with 
projections of market clearing prices summarized annual, monthly, 
by on-peak and off-peak strip, and burly (in an electronic format) 
for use by the O K  in their own p m g  studies. 

Market €learing Price Projections 
The Energy A u M t y  
R W. 3eck performed market price forecasting analysis f a t  The 
Energy Authority, a powex marketer hated in Jacksanville, Florida, 
for use by the client in waluahng the risk of future long-term power 
d e s  qqmtunities. The market price analysis was spedcdy geared 
ta mimic the extreme price volatility that was experienced during the 
summer of 1998. A letter report, summarizing methodolog and 
market price proj&ions was provide to the &en$, with market price 
projections being summarized anndy ,  monthly, and weekday 
IGhour strip. 

Market Price Pmjectione & Stmnded C Q S ~  Study 
Florida Municipal Power Agency 
R W. Beck performed market price analysis for the Florida Municipal 
Power Agency (FMPA), which f m e d  the basis for a subsequent 
stfanded cost study. The mket price study was based on an andysis 
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Florida Electric Utility Induatzty Restructuring Description 
and Estimated Energy Casts 
Confidential Client 

R. W. Beck prepared an assessment for a large industrial customer af 
the estimated timing of electric industfy restructuring in Florida, as 
well as an estimate of the corresponding market prices of electricity 
pakntMy available ta the customer, For mrnprison purposes, 
projections of m g  e l d c  utility tariffsJ assuming no 
reatmeturing, were also deveIqwd. 

The assessment included the firm's view of the electric utility 
industry's resiructuring status in Florida, a descntption of the driving 
issues, an sverview of regulatory and legislative environment, and a 
projection of the timing and anticipated structure af reregulatiun in 
the State. 

prolected market prices of elecfriuty w e e  developed under different 
acenarioS to demQnstmk how future &&ins to add generating 
rapacity in the Bate could impact ma&& prices a d  b provide a 
potential rage of future market prices available to the industrial 
customer& 

Market Analysis an$ Memhant Plant Review 
Confidential cZlient 
A macro and micro marketing analysis was conducted for a 
confidential client interested devehphg a merchant plant in 
Florida. The macro analysis consisted of a high-level overview of the 
demand for resources assuming the current situation and under a 
deregulated market scenario. Thjs analysis took into consideration a 
statewide minudent peak demand, a statewide capacity reserve plan, 
an optimal rwurc~-.type additions dculakn, economic retirements, 
and transmissiun interface capabihty. 
The micro &pis will take into consideration cross-uMty rate dass 
su'bsidies, a review a€ the needs of different types of electric utilities, 
potential pricing structures for the sale of a merchant facility 
projected revenue for M e r e n t  types of generation facilities, and a 
review uf the charact&stics of an anallary marketplace. 
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Southeastern United States Valuatian af Generating 
Assets Using Market-Priced Power 
Confidential Clients 
As a means for evaluating power suppiy alternatives, several 
Southeast based jo3nt-actiwl municipal pwer agencies have engaged 
R. W. Ek& to study the value of their base-Id generating assets. 
These valuation studies ut&&, among other methodologies, the 
incame sheam approach using pjected market-priced power under 
several different assumptions about the future. RW.Beck‘s 
extensive modeling capaWties and knowledge of utility operations 
in the Southeast proved to be the key ingredients in completing t h e e  
studies in a timely manner. 

Projected Participation in Regional Bulk Power Markets 
MEAG Power 
As part of the preparation of MEAG’s projected operating results for a 
ten-year study period, R W. Beck developed projections of m G ’ 6  
generating resource operations and off-system trar+sactions. These 
projections assumed MEAG would malce sales to and purchases from 
a reregdated bulk p e r  market, The methodoiogy involved 
utduing a regional generatian &patch model that incorporated 
major utilities in Florida, Georgia and South Carolina to produce 
projections of hourly “clearing prEces“ for capacity and energy in each 
in tercorned market. Thee clearing prices indude provisions for 
recovery of transmission wheeling and losses and a margin of profit 
for each transaction between MEAG and the power markets. 

Study of Projected Market Rates in VACAR fer  the Period 
1996-2005 
Cmfidenrnl cuent 
R. W. Beck was engaged by a utility located in the Virginia-Carohs 
region to perform a study of the projected market price of firm power 
delivered to *e Virginia Electric Power Company control area. The 
project involwd the following areas of study: (l}praje&ons of 
mmmt foMrzlrd prices for electric@ (based on a model of the ECAR 
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region) under a range of assumptions about future economic and 
competitive factors; (2) testing fhe reasonableness of the w e n t  
forward prices using available actual bid data and infunnation 
obtained from power marketers; and (3) projections d the regiond 
margind cost Qf power  based on hour€y incremental energy cost 
pmjectiam for the assumed low-mst, benchmark utility in the region 
and based on the capitat costs of a CT unit. The work also involved 
input from several pwer marketers. The results d the study, which 
were provided h a detailed report, were wed by the client as part of 
its overall strategic planning activities. 

Option Value af a Peaking Project 
North Carolina Eastern Municipal Power Agenq 
NCEMPA retained R W. Beck to prepare analyses that would assist it 
in the decision of whether to go forward with Q propwed Peaking 
Project that includes two 115 MW combustion turbines. As part of the 
m d ~ s  conducted, we approached the decision far NCEMPA to go 
forward with building the Peaking Project by viewing the decision 
from the Same perspective as a merchant power plant developer. 
That is, a devebper mnsidering whether to build a combustion 
turbine project would, in addition to performing t deterministic 
analysis of the market value of the output, determine the " d u e  of 
aptiomlity" that can be attributed to the project when treated as a 
"spread ~ption." Generally, a generating unit project can Ix treahd 
as a call option on the spread between fuel (gas or oil) and power. 
When the market price is higher than the dispatch cast of the project, 
the owner of the murces sells the output to the market. The greater 
the amount of volatility in fuel prices and market prices and the lesser 
the degree of corre€aWn, the greater the value of the option. The 
process involves converting the combustion turbine project tu an 
equivalent finanrial derivative, and evaluating the value of that 
financial derivative based on standard finandd m@thOddO@e6 for 
such investments. The option value would be compared to the 
investment associated with developing the Peaking Project. 

In a d e k d n k t i c  evaluation of a project's net revenues and market 
value in a market envimnment, various @ble future scenarios are 
typically represented. In any given hour the market value is 
determined by the projected Uerence (spread) between the cost of 
dispatching the reso~uce (fuel plus variable O&M) and the projected 
hourly market price. Such a spread at an assumed heat rate is 
referred to as the "spark spread," In option modeling of generating 
assets, the uncertainty of the spark spread is captured in fuel price 
volatifity, market price volatility, fuel and market price forward 
curves and the correlation between fuel and market prices. 
To the extent a p d ~ & h t i ~  spread, which takes into account the 
uncertainty and volatility of major underlying assumptions, is greater 
than the spread under the deterministic approach it adds optionality 
value. Projects in which there is a high dispatch cost relative to the 
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market price and which repsent a relatively small spread under a 
deterministic approach are likely to have the greatest potential for 
additional optiodty value, &nee potential events that would 
increase the spread wodd increase the value of the option, but 
potentid events which would Cause the spread to be negative do not 
reduce the value of the option if the project has sufficient operating 
flexibility. 

Various Regional Market Price Assessments 
Evaluation of Generating Opportunities 
Confidentiill client 
R W . W  investigated potential opportunities far siting merchant 
plants in locatiuns where rehtively high-cost existing generation 
currently operates. The scope of the investigation included 
geographic area6 in the northeast, sauth and S Q U ~ ~ W @ S ~ .  The focus of 
the study was to identify existing generating plants that must aperate 
due ta external requirements or coxtsfraints, such as providing local 
voltage support, addressing transmission constraints, providing 
operating reserves and other operathg requirements. In addition, 
the study utilized a customized load-flow power tracing program to 
identlfy impaft zones, which had large power imports and higher 
than average loss factors. These import zones indicated a lack of iocal 
generation and could represent additional sites €or siting merchant 
p h b .  

Market Based Pricing of Electric Reliability Council of 
Texas (ERCOT) Region 
City of Bryan, Texas 
R. W. Beck was retained by the City of Bryan, Texas to conduct a 
review d the wholesale el- mket in Electric Reliability Council 
of Texas (ERCOT) region in order to kvelup estimates of the current 
and future market for various whoksde energy products. The scope 
of work included: 

Regional Bnergy Pricing based on system lambda's, 

Regional Capacity Pricing developed a forecast of the 
mergy dispk-t and combine cyde marginal energy 

market price fur mpcity bawd on the current surpluses 
and transitioning to future competitive pricing 
Full production cost recwery of all ERCOT utilities over 
the study period 
Marginal proctracti~n cost recovery of ERCOT utilities 
Predatory pricing €or a specified period of time that will 
then tfansiition into a combination of the above 
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Develop Whalesale Made1 for the Electric Reliability 
Coancil Q€ Texas Regiofi 
Public Utility Board of BmwnsviIlflexas 
W. W. Beck was retained by the Brom6ville Public Utility Board to 
develop a w h o l d e  marht computer aodel for the "local" Electric 
Reliability Comcil of Texas (ERCUT) market, for use in their selling 
and purchasing decisions. 

Power Market diwessrnen@leetric Reliability Counsel df 
Texas Region 
Confidential CIient - Power Developer 
€4. W. Beck was retained to conduct a power market assessment of the 
Electric ReliabiIity Council o€ Texas [ERCOT) region Our approach 
to this assessment involved an understan- of the historical 
background of ERCOT and its influences &n the market, combined 
with an analysis of how these primary influences are changing in the 
current political environment. The assessment reviewed market 
pmjdms, or mge thereof, of future electricity prices. The specific 
issues reviewed include: transmission constraints; review of firm and 
non-firm price trends; proje&bns 06 WOIIQXIY energy price trends; 
and sensitivity wndysidmn~o planning. This assessment was 
completed through: 

I An analysis of loads and resources in ERCOT and 
surrounding regions and through a review of planned 
capital improvements 
Current "deals* in the market 

rn Casts of "new" units 
Direct discussions with utilities and marketers 
A review d and ccrmpapisOn to other deregulated 

Review of data and studies provided by the power 
industries 

marketer 
The report addressed the capacity situation in Texas, pa&&rly 
within ERCOT, and k s s e d  and  ped a "market picem for 
power that the facility could expect to obtain. 
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Power Market Assessment 
Intmnatiord Netherlands (US.) Capital Corporation 
R. W. Beck was retained by hternationd Netherlands W.S.) Capital 
Copration (INC Capital) to conduct a mer market assessntent of 
the Electric Reliability Council of Texas (ERCQT) region. This 
assessment was done to determine the viability of selling the 
Pasadena Cogeneration Project's anticipated capacity and energy on 
the open market. This project was unique in that it was one of the 
h t  of its kind to be performed in conjunction with an independent 
engineering review in support of non-recourse financing for a 
merchant plant, 
Our approach to this assessment Involved an understanding of the 
historical background of IXCOT and its influences on the market, 
combined ~ t h  an analysis of how these- primary influences are 
changing in the cuffenf politid environment. The assessment 
reviewed market projections, or range thereof, of future electricity 
prices. The specific issues reviewed include: transmission 
constraints; rwiew sf firm and non-firm price trends; projections of 
economy energy price trends; and sensitivity andysidscenario 
planning. This assessment was completed through: 

An analysis of loads and resources in ERCOT and 
surrounding regions and through a review of planned 
capital improvements 
A revim of current trans%seiom in the ERCOT market 

m An analysis of the cost of installing new generating 

Direct discussions with utilities and marketers 
A review of and cornparlssn to other deregulated 

Review of data and studies pravided by the power 

capacity 

industria 

marketer 
R. W. Beck also assessed how changes in the electric industry can be 
dated to changes that have m d  in other deregulated industries; 
the gas, coIIuntLnicationo and &line industries. 

Our final report addressed the capacity situatim in Texas, pgsticularly 
within ERCOT, and dimmed and developed a "market price" for 
power that the facility could expect to OM. 

Market Price Assessmenf-Eaa.stean North America 
confidentid client 
R. W.Beck has performed a detailed market price assessment 
modeling of the eastem portion of North America on behalf af a 
confidential client. The geographic area of investigation consisted d: 
(1) the entire Northeast Power Coordinating Council (NPCC) area 
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hc~ueting the NEW York Power Pd, Ontario Hydro and Hydro 
Quebec; (2) P O ~ ~ Q I I S  of the Mid-Cmtinent Area Power Pod IMApP) 
region including Manibha; and (3) portions of the East Central Area 
Reliability C m d  @CAR} region induding Michigan. The purpose 
of the analysis was to explore the economic effects of pending 
deregulation upon vmious portions of this interconnected electric 
system and to project the resulting differences in the market price for 
power in various subregions. 

New England Market 29,rire Analysis 
Financing of a Merchant Plant 
Icfediehnk 
R. W. Beck performed a detailed nsmsment of the Market price for 
capacity and energy in the New Enghnd market, in supprt of the 
$217 million financing of a m e m t  generating p h t .  Kredieabank 
pm~ided an IS-year note to finance the constmction of a 27o-Mw 
gas-fmd, cambined-cycle merchant generating unit. R W. Beck's 
analysis examined projected projert revenues under a base case, 
downside case and upside case over a 24-year analysis period. 
Separate revenue streams were projected fbr capacity revenues and 
energy revenue& to be obtained via the newly established bid-based 
Power Exchange (PX) instituted by NEPQUL's IS0 New Bnghnd. 
Market Energy Prices were projected based upon a detailed computer 
dispatch simulation of the entire Northeast Power Coordinating 
Council area, including NEIDQLt the New York Power Pd, 
Ontario, Quebec and the Canadian Marihels. 

Power Supply Analysis and Market Assessment 
Ontario H y b  and Goldman Sachdhtari~, Canada 
Goldman Sachs requested that R. W. Beck perfom an analysis of 
Ontario Hydro's generathg systems to determine the effect of 
various alternatives, including unit shutdowns or retirements and 
higher levels of sales or purchases. (1) 
reviewed the planning reserve miteria, availability of generating uni ts  
and benefib of tfansmission intemmwtions and (2) investigated the 
effect that higher reliability clrrpu1d have on system costs. 

R W. Beck's analysis included the development of a lead dispatch 
model of Ontario Hydra's load and generating f d i t h .  Fobwhg 
the submittd of a report demiing the results of the study, 
R.W.Bedr persomeL participated in meetings of a financial 
restructufing committee and met with area power suppzieK to d h s s  
the potential for additional power exchanges. 

In addition, R. W. B e c k  

Subsequent to the initial effort for GoIdrnan %ch,  R W. Beck was 
retained by Ontario Hydro to perform additional analyses of the 
power supply system. For this study, R W. Beck used the load 
dispatch model to investigate the effect of various lev& of load 
reduction and reduction in nuclear generation output. 

2-10 

id 
u 
1 

I: 
D I 



r: 

f" r 

n 

P 
I :  

f 
1 ;  

* 
f i 

m 
t '  

REElOI\IAl MUDElIP36 
AND POWER MARKET 
ASSESSMENT EXPER I EN CE 

24 1 



REGIONAL MODELING 
AND POWER MARKET 

ASSESS M E NT EX PE R I EN C E 

id 
J 
ii 



F 

F; 

kl 

F a 'I 

n 

Fr 
1. I 
r 

Power Supply Manthly Dispatch ahd Planning Mods1 
Desaet Generation and Transmbion Cooperative 
In order to assess the ewnudc potentid of a number of power 
marketing alliances, R. W. Beck dwdopd a monthly dispatch and 
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planning model for Deseret’s generating assets. A detailed five-year 
spreadsheet model was developed, which dispatched Deseret’s units 
considering unit ~ p @ r a t i ~ ~ ~ a l  limitations, member and non-memk 
contractd obliplions, kcremental costs, market priCing and SPeQfic 
power marketing alliance contractual terms and mnditims. 
The computer model included market projeckims €or rnonthiy flrm 
and non-firm crommodity prkes for on-pet& and off-peak energy. 
Additionally, the model hmrporated a sensitivity analysis regarding 
&he price and quantity of energy sold into the market 

The results of the model helped Deseret determine an expected value 
revenue stream, which was used for pl&g purposes in their debt 
restructuring process and was used to select a power marketing 
alliance partner. 
The model was additionally used during negotiations with the 
selected power marketing partner to evaluate and determine 
*ret‘s psitian regarding s-c negotiated terns and conditions. 

New England Market Price Projections 
Energy New &gland 
R. W. Beck perfamed an analysis of the long-term market price for 
power in the New England (NEPOUL) region on b e h d  of a 
consortium of municipal electric utilities in the area. The market @e 
projections were prepped with computer hulation mftwafe, which 
models the entire N Q ~ w ~ s ~  Power Coordinating Council (NPCC) 
area, with price-based interchanges between NEFOOL and the 
surrounding regions. The computer model is rapable d .Lcandling 
dispatch on a bid-based approach, rather than the more typical 
incremenkd heat rate pductiun costing of most other computer 
software md&. 
The arrdysis included base case and sensitivity case sceLivios, 
producing not only regional estimating of howly market clearing 
prices, but dm unit-spe&c revenue streams for selected key 
generating units. 
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Revenue streams were projected for both energy and capacity based 
upon the e x w d  operating rules of the evolving Power Exchange 
(I%) and Independent Systern Operator (EO). The market price 
projections were assessed based upon a detailed computer dispatch 
simulation of the entire NPCE region, including NEPOOL, New York 
and eastern Canada. 

New England Market Price Assessment 
Financing of Utility Unit Acquisitions 
Bank of Montreal 
R. W. Beck has performed a detded regional market price assessment 
for energy and capaaty markets in New England, in support of the 
financing of Sithe Energfs acquisition of the former Boston Edisan 
generating units. Also kine; hanced are two, 7 W - W  merchant 
plants to be located at: the existing facility sites. 

Our analysis involved a pojeciion of revenues for each of the 
portfolio's generating as- for a basle case and ten sensitivi@ cases. 
The projections were based upon a detded computer dispatch 
simuhtiun of the entire N K C  region, including NEPOOL, New Ymk 
and eastern Canada. 

Duquegne Light Company Genera tion Asset Valuation 
Duquesne Light Company 
As part of the transfer of generation assets W e e n  Duquesne Wht 
Company ("DLC') and First Energy Corporation ("FEC"), and as part 
of DLC's divestiture and sale of generation assets to Orion Power 
Holdings, DLC's mortgage d indenture required independent 
engkef s  certifcates regirding the exact value of each DLC and FEC 
asset ineluded in the transfer. DLC retained R W. Beck to be the 
independent engineer required to p v i d e  the certiikate. 

As part of the analysis# R. W. Beck performed a complete appraisal on 
DLCs generation assets. This appraisal induded an analysis of the 
replacement cast of each p h i ,  an analysis of the projected net 
income stream for each plant, and an analysis of the comparable sal= 
for each plant. Each of the assets were reviewed and valued from al l  
three valuation approaches, hciudhg assessments for the age and 
condition of the assets. Under the income analysis, a full market 
pri&ag d e l  of the East Cenkral Area Rdiability Council ("EM") 
region was completed and market sales and operation were projected 
for each DLC/FEC asset, including projected market income, 
generation output and generation -rating costs. 

Additional cerLificates will be prepared to mwt the secured indentwe 
requirement when the assets received by DLC from FEC and the 
remaining DLC generation assets are sold to Orion Power Holdings, 
sometime in early XMM. A report detailing the analysis will be 
presented to DLC. 
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TABLE 2.2 
Markat Pricing Studies 

Supporling Projut  Finanlings 

"2 --3 -3 -3 '-3 

Dec. 1996 ERCOT Cdpine Pasadena I ING Bank Qpemtw3 
Nav. 19% ERCOT LG&E Columbia Gregory ING Bank Financing 
Jan. 1998 NPCC El Paso Energy Berkshire Power Kredietbank (KBC) Under Construction 
May 1998 NPCC Sithe BECO Assets Bank of Montreal Acquired 
Feb. 1999 ERCOT Calpine Pasadena 11 TNG Bank Under construction 
Oct. 1998 NPCC EM1 Tiverton Project Landesbank Hessen- Under Construction 

Nov. 1998 NPCC EM Rumfurd Project MeesPierson Capital Under Construction 
Feb. 1999 NPCC Southern Commonwealth Energy Assets ING Bank On-hold 
Mar 19% NPCC El Paso Energy Milford Project Kredietbank WC) Evaluation 
Apr. 1999 NPCC wisvest United Illuminating Assets Credit Lyonnais Acquired 

Thurington (Helaba) 

Sept. 1999 ERCOT Panda Guadalupe Paw= lNG Bank Financing 
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Since its founding more than 55 years ago, R. W. Beck has been 
providing power supply planning services to electric utilities, 
governmental entities, the private sector and other large energy 
consumers. Historically, W. W. Beck has had extensive mperience in 
performing both long-term and short-term power supply studies 
including developing CQrnpater shulntions of the hourly economk 
dispatch of power supply resources, conducting generatiun 
expansion planning and production costing, and performing 
economic ksibility analyses, As the electric utility industry has 
moved towards a cumptitive market, such studies have included 
projecting market &mhg prices, competitive analyses, assessing 
industry restructuring issues and conducting request for proposal 
processes to obtain market based pufchawd power supphew 
R. W. Beck has had an oflice in Orlando to serve the Florida market 
since 1%5, and has sewed the wholesale market in the state 
continuously since then. W e  have served 28 of the 33 municipal 
electric utilitiesh the state during that mod,  and were hsimmental 
in estabkhig the Florida Municipal Power A p c y  in 1978, and have 
provided consulting &ces to this organhtion ever since. These 
services have included analysis of the transmission grid, rate studies, 
negotiations with investor-owned uEilities, requests for power supply 
pxoposals~ evaluation of power supply alternatives, ownefs 
engineering and competitive assessments. 

PROJECT PROFllES 
The following are seected examples of power supply related studies 
that represent our experience in the Southeast U S  

Formation of an 150 
Seminole Electric Cooperative, Florida 
R W. &ck assisted Seminole Electric Cooperative in developing their 
pasitions an the principb and concepts that should be included in 
implementing a statewide Independent System Opmtor (EO) for 
the Florida transmission grid. Using a series of strategic planning 
metine,  R. W. Beck staff members worked with Seminole's staff to 
accomplish the fallowhg: 

Develap a list of aperational, cost, governance, and other 
IS0 issues that must be addressed; 
Examine ~ Q W  other exis- and pmposed EO'S 
a d d r e d  these issues; and 
I Evaluate alternative optiuns based on the spec& 
technical and bushes requirements in Florida. 
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The above process resulted in a position document to be used in 
helping Seminole management understand and influence the future 
direction of transmission arrangements in the state. 

Florida Regional Transmission Organization (RTU) 
Florida Municipal Power Agency 
Seminole Ekctxic Cooperative 
R. W. Beck is assisting FMPA and SEC in their efforts to promote the 
development of a Regional Transmission Organization in Florida to 
enhance the development of the competitive wholesale power market 
in the stake. Services provided to date have included: 

rn Development of the concepts and principles far a Florida 
RTO 

rn Development ob position papers on Florida RTQ issues, 
such as transmission rate design, for presentation to the 
Florida Public service Cammission {FBC) 
Presentations at the FPSC Workshops on RTOs 

w Development af example RTO agreements and contracts 
Review and comment an the FBRC RTO NOPR 

As part of this project, FMPA and Seminole have now devehped an 
ad hoc working group (the ITA Group) comprised af more than a 
dozen utilities, indepmdent power produces, and power marketers 
that support the development of an RTO in Florida. R.W. Beck, 
through its arrangements with FMPA and SEC, is now assisting the 
ITA Group in developing a "strawman" proposal to be made to the 
PPSC regarding the establishment of an RTO in Florida. 

Merchant Plant Site lYeveIopment/Redevelopment 
Confidential Client 
As a result of the firm's extensive knowledge and experience in 
executing projects involving the Florida dectric grid, R. W. Beck, Inc. 
has been re€ained by a confidential developer to provide engineering 
consulting senices in connection with a power generation program 
that is proposed for development at an existing power plant site in 
%uth Florida. The pragam is comprised of an initial 250 MSJV of 
combined-cycle generation, to be followed by a further 250 MW at a 
future date. Initially, W. W. Be& performed a pdiminary evaluation 
of the infrastruchm at the paver plant site to determine its abjlity to 
accommodate the proposed development. Items evaluated by R. W, 
Beck were: water supply and discharge; gas supply and 
transportation; air emissions and permitting; and, electrical 
interconnection to the State grid. A load flow analysis was also 
perhmed using the Florida Reliabihty Coordinating Council's model 
of the transmission grid to evaluate the impact of the additional 
generation an power flows in the system. R. W. Beck also performed 
a transient stability analysis to determine the response of the electric 
system to such abnormalities as the trip of the grid inter-connector 
and the trip of a large generator. Jn addition, R. W. Beck is evaluating 
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options and providing planning level cost estimates for 
intercowecting the proposed generators to grid and will assist o w  
client in securing an interconnection agreement and any necessary 
transmission services. 

Section 211 TransnisIsion Filing 
Fladda M W p d  Power Agency ( M A )  
R. W. Beck assisted Florida Munkipd Power Agency in the fding and 
negoktions regarding the agency‘s request for network transmission 
service under Sections 211 md 212 of the Federal Power Act. The 
firm was respomibk for the &&pent of the rates, terms, and 
c m d i h s  for network transmission filed before FEBC. The firm also 
submitted affidavit testimony to the FERC in support of the various 
positions being taken by M A .  Contracts developed during this 
effort became the basis of a significant portion of the Pro-Forma Tariff 
issued by the FERC in Order 88a This project a h  represented the 
first ever approval of network bmsmhsi tn  under 211 by 
FERC. 

Load Aggregation Using Network Transmission 
Florida M~&ipd  Power Agency 
In a fmt of its kind project, R W. Beck had a lead d e  in the 
dwehpmeat and implementation of the “DO” Project. The ID0 
h j e c t  consists of integrating the operaiions and p h n h g  of 
geographically &pmed municipzll electric utility systems into a 
single utility t~ improve the system‘ ability ta mmpe#e. Ten of the 
utilities are currently operating on an integrated basis. The project 
repremts the first integrated utility operating under the FERC issued 
pro-forma tarif$ for network semiee. The individual systems are 
located in Bcala, Jacksonville Beach, Leesbw~ Clewiston, Bushnell, 
Green Cove Springs, Ft. Pierce, Vero Beach, Key West, and Stark, 
Florida. These utilities m l~cated in swerd transmission systems, 
s p  a distance of aver 5Qo miles, md represent a mix of generating 
and non-generaring utilities. Sewices involve developing 
transmission arrangements, performing economic analyses, 
evaluating tp;lnsmission alternative, and developing methodologie 
for determining rates and credits, and negotiation of Service and 
Operating Agreements with the transmission providers, 

Florida Power Corporation - Wholede Rate Filings 
Florida Municipal Power Agmcy 
For several years, R. W. Beck has provided consulting services to the 
Florida MunicipEtf Power Agency in connection with the Florida 
Power Corparation (nppClr) wholesale rate increase application 
presented befsre the Federal Energy Regulatory CO&&QXI 
(“FERC”). Services included analyses of the sate filing identification 
and quantification of cost of service issues to the extent data is made 
available by FPC and the client; assistance in negotiations between 
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the client, FPC, he FERC staff, and ather parties; and, if necessary, 
the preparation and &miHal of testimony before the FERC. 

Transmission Rate Services for JrtcksonviIle Electric 
Authority, Municipal Electric Authority of Georgia, and 
South Carolina Public Service Authority 
Jacksonville Electric Authority 
The project consisted of developing proposed transmission r a t s  for 
three large gavemental. electric systems located in three states. The 
proposed rates were developed using FERC order number 888 
guidelines in each of the three interconnected entities. In addition, a 
transmission rate reflecting the combined resources, had, and costs of 
the three entities were developed The rates and study were 
developed in within I week. 

Florida Power Corporation - 1994. Pro-Farma Transmission 
Tariff Filing 
FIorida Municipal Power Agency 
8. W. Beck was ~etained to provide consulking services to FMPA in 
connection with tihe Florida Power C Q I ~ ~ & O I I  (FPC) prdonna 
transmission filing before the Federal Energy Regulatory Commission 
(FERC). Services include analyses of the rate f i g ,  identification and 
quantification of hues; assistance in negotiations between the FMPA, 
FPC, FERC staff, and other parties; and, il necessary, the preparation 
and submittal of testimony before FERC. 

FPL Open Access Transmission Tariff Filing 
Plarida Municipal Pawe$ Agency 
R. W. Beck, Inc. provided consulting services to Florida Municipal 
Power Agency (“FMl?A”) in conjun&m with the Florida Power & 
Light (“PPL”) Open Access Transmissiun Tariff filings before t h ~  
Federal Energy Regulatory Commission (“FERC) which FPL filed on 
July 9,1996 in response to FERC order 888. 
Services provided included analyses of the filing, identification and 
quantifimtiun of the issues which included major issues of 
transmission investment credits, isolated Imds, cost of sewice issues 
and other issues; assistance in negotiations between the Client, FPL, 
the FFAC staff, and other parties; and as necessary, the preparation 
and submittal of testimony before the FERC. 

Avoided Cuet Analysis 
City of Tallahassee, Florida 
The firm assisted the City of Tallahassee in the dewlupment of a 
standard offer contract, intercumdon agreement and standards, 
and transmission agreement for potential cogenerators in accordance 
with the Florida Pub.lic Service Commission cogeneration d e s  and 
regulations. The standard offer contracts provide terms and 
conditions for the purchase Q€ avoided energy, avoided capacity arrd 
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. energy, and the sale of back-up capacity and energy. As part of khe 
analysis, the City short- and long-run avoided cost and avoided unit 
were identified and analyzed. 

Evaluation of an Electric System Planning Reliability 
Index 
City of Talkhassee, Fldda 
R. W. Beck p v i d d  comdthg engineering s e w k e s  to the City of 
Tallahassee relating to the ~ a l ~ a t i ~ n  of an appropriate electric 
system planning r&ab&ty index to be used far the €ity"s Integrated 
Resource Elm (IRP) Study. 
In the first phase, the a n d p i s  initially involved a review of reliability 
criteria and methadofogies used by other utilities such as reseive 
margin, Lws of Luad Probability (LOLP), Loss of b a d  Hours 
(LOLHJ, artd Expted Unserved Energy (EUE). R W. Beck worked 
with the City tu develop a reliability m&odology that was readily 
quantified hut which reflects a probabilistic assessment d the CitJjs 
rebkdity, considering the City's generating resources, transmission 
intmamections and resources from neighboring system. 
In the second phase, R. W. Beek further refined the reliabihty analysis 
to take into amount the value of reliability to customers baed on 
outage costs compiled from various sources. A relationship will be 
developed hetween diahility and the costs to customers associaied 
with maintaining various levels of reiability. 

Florida Power Corporation Avoided Energy Costs 
Canadian Imperial Eadcof Commerce 
R. W. Beck ptovided consulting services to Canadian Imperial Bank of 
Commerce to make projpctions of Florida Power Corpamtirm's 
avoided energy costs and of the dispatch of the avoided coal unit for 
the pefiod 1993 t h g h  2MH. Based an information contained in 
public documents, avoided energy CQSS were prqjected by running a 
monthly peration d e l  with and without the avoided coal unit. 

Competitive Strategies tu Address New Challenges 
Florida Mdtipsnl Electric Ammciation 
R. W. Beck's pMsentation focused on Florida Municipal Utilities and 
began with an overall htmduction desaibhg what municipal utilities 
must do to survive in the competitive electtic market. The next 
portion af the talk compared the progress of hvestor-owned to 
mupliciQal utWes.  The comparison induded a discussion of 
residential and comercial rates for municipal and investor-owned 
utilities, The seminar also presented graphically the hpact on a 
municipal utility of lusing one of its largest customers and the 
necessity uf reducing costs to stay cmpetitive. 

The presentatim covered the fdowing topics: 

Preparing €0~: a competitive enviroment 
B 

POWER SUPPLY b 
DER EGU LATI0 1 
EXPERlEPjCE IN THE 
SOUTHEAST U S .  

R W I I  E C K  



POWER SUPPLY b 
0 ER E6 UlATlO RI 

EXPERIENCE IN THE 
SOUTHEAST U S .  

I Steps the Florida IOUs have taken tu prepare far 

Steps the Florida municipal utilities have taken to prepare 

Status of activities in Florida with regard to competition 

competition 

for competition 

B IOU's 
I Municipal utilitie~ 

Regulatory agencies 
m State legislature 
Rate Comparisons - Florida. municipal utilities, vs. Florid 
IOU's 

Owner's Engineer 

Florida Municipal Power Agency 
Florida Municipal Power Agency install@ ma refurbished 19.7 MW 
GE Frame 5 simple cycle gas turbines at the City of Key West's Stock 
Island Plant. These units are aperat& by City  of Key West personnel 
as peaking and emergency service units. R W. Beck evaluated 
pmpnsds fur refurbished combustion twbhes and pddpated in 
negutiations with the selected firnn, Stewart k Stevenson, for turnkey 
design, procurement, and canstructim of the two units. R W. Beck 
provided ownefs engineer services to Florida Municipal Power 
Agency6 including management of the contract With Stewart & 
Stevenson. This included review of the project design for cmtract 
mmpliance, administration of conbad changes, roadination with 
City of Key West operations pasomel, and chairing monthly psoject 
review meetings. 

stian Tusbine Project 

Integrated Dispatch and Opera t i m s  Study 
Florida Municipal Power Agency 
R. W. Beck performed a series of studies for the Fl~rida Muniapal 
Power Agency ("FMPA") regarding the economic ben&ts of 
integrating h e  generations of certain municipal utilities in Florida. 
The s W e s  invdved twenty-eight municipal systems, twelve of 
which served their load primarily with on-system pnerating 
resuurces and sixteen of which were purhases of all-requirements 
wholesale p w e r  from other utilities, The studies were performed in 
three phases as follows: 

8 Detmninatkm of the overall emnomic benefits of p l e d  

Determination of additional overall benefits that would be 
dispatch of the systems' power supply resources. 

derived from joint capacity planning a5 well as pooled 
dispatch of all reserves, 

economic benefits to each of the pool members and 
determination o€ individuaI system bendits. 

Dwelopment of a methodology for allocating the 
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Assistance in the development of cmtradud 

Analysis of Participation in Cane island Plant 
Florida Municipd Power Agency 
R. W. Beck performed an anal+ of proposed arrangements 
involving the joint ownership af natural gas-fueled generation to be 
cunstructed by the Kishmee Utility Authority W A ’ S  at a site 
owned by KUA. The purpose of the study was tu develop projections 
of the potential ecoflofnic benefits that c d d  be derived by 
participation in the Cane Island Plant. 
The analysis was based on the major concepts established in a 
conceptual frmewurk agreement negotiated between KLJA and 
FMPA. As part of the anztlysis, sensitivity cases were developed to 
evaluate different assumed environmental requirements, fuel 
forecast, plant capital costs, operation and maintenance coats, gas 
transportation costs, and alternative power costs. In addition, the 
analysis evaluated the potentid benefit of having a site available to 
add future generation. 

I, 

amngements necessary to implement the project. 

Tom G .  Smith Power Plant Repowering Project 
Lake Worth Generation LLC 
Based on BUT knowledge of the Florida Electric System, R W. Beck 
was engaged by Lake Worth Generation LLC, the developer of the 
Lake Worth Repowering Project, to provide engineering consulting 
sewices related to: (i} connecting the electrical output of the 
generating plant to the eI&c grid; and (ii) assisting the dwebper in 
securing trammission services from Florida Power and tight 
Company (FPL). The Repowpring Project consists of a General 
Electric frame 7FA combustion turbine with a numirial output of 1863 
MW along with a heat recovery steam generator that will drive two 
existing steam turbine generatam with outputs of 30 and 45 MW at 
the Tom G. Smith Power Plant in Lake Worth, Florida. R W. k k  
will evaluate the available options for intercumecling the generators 
to the grid and provide a recommendation. R W. Beck will then 
paepare en&ineer, procure and construct (EPC) request for proposal 
for the selected option. R. W. Beck will dse assist the developer in 
negotiating with FPL for transmission services. 

Demand-Side ManagemenVIntegrated Resource Planning 
Florida Municipal Power Agmcy 
City of Vem Beach, Florida 
R. W. Beck provided consulting and engineering services to the 
Flusida Municipal Power Agency (“A’? and the City of Vero 
Beach, Florida (Vera Beach’) in connection with the setting of goah 
and the filing of plans before the Florida Public Service Commission 
(the ”PPSC’? dating ta demand-side management (“DSM‘9 activities 
to be pursued by Vero Beach and W A ’ s  All-Requirements 
Participants# and rehting to Integrated Resource Planning (“IW) 
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activities to be conducted by FMPA relating to existing and proposed 
FMPA programs and Participants. 
The project initially includes the following services: 

8 Review of the “SRC Study” developed by Synergistic 
Research Corporation for the Florida Energy Office, to 
determine the applimhility of study results to V m  Ekach 
and FMPA and its All-Requirements PatiUpants. 

residential and commercia1 DSM measures to determine 
the econnmic feasibw of developing and implementing 
DSM progams in the AU-Requirements Participants’ 
service mess. Benefithst evaluations include rate impact, 
total resource cost and participant perspectives. 

The development of tm-yeat projections of energy and 
demand reduction goals based an the results of the 
economic evaluatiun and the tiling of the goals and #he 
results of the economic evaluation with the FPSC. 

An economic evaluatiun of appraximately 100 potential 

rn The production of expert testimony and rebuttal 
testimony on the process and analyses perlormed with 
respect to the economic evaluation and devebpment of 
goals for the FPSC filing. 

Power Supply Evaluation 
Orlando International Airport 
Orlando International Airport (OM) has begun a major expansion to 
keep pace with the growth of air traffic into Cenhal Fl~rida, and 
ineluded in this expansion is the buildout over approximately 20 
yews of a second terminal building and supporting facilities. The 
electfical load is expected to grow hum a b u t  25 MW in 1999 to about 
60 MW in 2020, and chilled water requirements are expected fo 
expand in similar fashion. In March 19Wt the HNTB Cqmation in 
behalf uf the Greater Orlando Airport Authority (Authority) wained 
R. W. Beck to evaluate the ecoaofnia of self-generation a5 compared 
to continued purschases of electrical service horn the Orlando 
Utilities Commission COUC) md to comment on a proposed long 
term agreement being proffered by OUC. 

R W. Beck developed an eilanomic model which evaluated the 
present W O T ~  af costs associated with self-generation using several 
combined cycle configurations, as well as the costs associated with the 
continued supply of electricity by OW. 
R. W. Beck dm developed estimates of the capital and operating cost 
inputs to the model, €or both electrir generation and chilled water 
production. As a part of the assignment, comments were developed 
and provided to the Authority an the ddrimmts and benefits 
associated with the proposed long term agreement. In addition a 
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comparative analysis was prepared setting forth the various 
concessiuns being affurded larger customers in the State by investor 
owned and publicly uwned electric utillties in order to retain existing 
customers as electxic restructuring progresses in Florida with the 
concessions currently offered to the Autharity by the QUC. 

Independent Engineering for Batesvlle Combined-Cycle 
Project 
L.S. Energy Limited Pitrtnwship 
Credit Suhe F b t  Baston 
Batesviile Induskrial Park Mississippi 
R. W. Beck provided comprehensive independent engineering 
sewices to LSP Energy Limited Partnership of East Bnmswick, NJ in 
support of the financing of their project. 
The project will be an 837 MW psfired combined-cycle facility 
located in Batesvllle, Missiisippi. The facility will be dispatchable 
with the output of the facility sold to both V i  Electric and Power 
Company and Aqui3 Enerm Marketing Copration and Utilicorp 
Unlted, he. under two separate power purchase agreements. Electric 
sales wiU be $M,200 kW on an annual average basis. The three 
combustion turbines will be Westinghouse 501Fs and will burn 
nahud gas provided under tolling arrangement$. The three pow” 
trains operate independently and each consists of a combustion 
lmbine, a duct-fired heat recovery steam generator, and a steam 
turbine. 

R. W. Beck’s effarts are focused on providing four phases of 
Independent Engineering Services; The Technical Review to Support 
Financing; Construction Monitoring Perform Test Monitoring; and 
Operation and Maintenance review. 
The Technical Review includes: site visits, evaluating overall 
consistency of the project, reviewing conceptual design, reviewing 
comtrwtiort sewices including the EPC contract, schedule, LDs, cost 
estimate, and drawdown schedule; review performance guarantees 
and tests, review O m ,  &ew &-site supply and transportation 
agreements, review environmental site assessment, develop projected 
aperating rsults pro f o m ,  and prepare the Independent Engineex’s 
Report. 
The Constnzction Monitoring Services indudes: review of the 
execution of the EPC contract, attend monthly review meetings and 
issue construction c d c a t e s  concerning the construction draws, and 
review work p h s  and change orders, and verify mechanical 
completion 
The Performance Testing Monitoring Services includes: reviewing 
testing procedures, witnessing tests, reviewing test reports and 
venfyhg project completeness. 
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The Operation and Maintenance Reviews Services includes:. the 
provisions and requirements af the Bond’s trust indenture, induding 
an annual report, review of changes to the project agreements, and 
certification of payments. 

Independent Engineering for Tenaska Georgia Project 
Tenaska Georgia Parhers, Lap,, Heard County, Georgia 
R. W. Beck provided comprehensive independent engineering 
services to Tenaska Georga Partners, L.P. of Omaha, NE in support 
of the financing of their project. 

The project will be a 936 MW dual fuel eimple-cycle €adity located in 
Heard County, Georgia. The facility will be dispatchable with the 
output of the facility sdd t~ PECO Energy Company under a 29-year 
contract. J3ectric s a l ~ s  to PECQ will k 936,ooO kW an an ann11511 
average basis. The six combustion turbines wiU be General Electric 
Frame 7 FAs and will burn natural gas as primary fuel and low sulfur 
No. 2 fuel oil as back-up. 
R. W. &&‘s efforts are focused on providing three phases of 
Independent Engineering Services; The Technical Review to SuppH 
Financing; Construction Monitorbg and Start-up and Testing. 
The Technical Review includes: site visits, evaluating overall 
consistency o f the project, reviewing conceptual design, reviewing 

construction services including the EFT contract, schedule, LD’s, cost 
estimate, and drawdown schedule; review performance guarantees 
and tests, rwiew O&M, review &-&e supp1y and transportation 
agreements, review mvirmmental site assessment, develop projected 
operating results pro-forma, and prepare the Independent Engineers 

The Cmstruction Monitoring Services includes: review of the 
emcution of the EPC contract, attend quarterly review meetings and 
issue construction certificates concerning the constntcfirm draws, and 
review work p h s  and change orders. 

The Start-up and testing Services includes: reviewing testing 
procedures, witnessing tests, reviewing test report5 and verifying 
proj lec t completeness. 

R@post. 

Analysis a€ IS0 Arrangements 
Municipal Energy Agenq af Mbsissippi, 
Lafayette U W i  System, and Spiegel & M c D i d d  
The Firm was requested by the Municipal Electric authority of 
Mississippi (MEAM) and the Lafayette Utility System (LUS) to work 
with the law firm of Spiegel& McDiarmid to review and investigate 
the rates, terms and conditions a s s b t e d  with the development of an 
Independent System Operatar (EO) for the Southwest Power Pad 
(SPP). Services provided by R. W. Beck included: 
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Entergy GSU Merger, Testimony at the FERC 
Occidental C h d d  C o p a t i o n  
R, W. l3eclc was rewed to dewlap, and present testimony on behalf 
of the O c d m t d  Chemical Carperation regardkg the expected 
bend& asdated with the pmpsed merger of Entergy Srvices, Inc.  
and Gulf States Utilities Company- 

Buyrrut Structuringhtegra ted Resource Planning 
City of New Orleans, bubiam 
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R. W. Beck assisted the City of New Orleans (“City”) in structuring a 
buyout of the New Orleans Public Sewice Company (“NOPSI‘’) and 
Louisiana Power h Light Company (“LP&L”) electric system assets 
seming the City. h t h e  conduct of the study R. W. Beck provided 
services to the City including: 

m Development of a prelimhay Integrated Resourcaeast- 

Review of existing generation plants 
Solicitation of E M  and supply-side proposals 

rn Review and evaluation of DSM and supply-side propods 
a Negotiation of short-term, phase-out power S U P ~ I Y  con- 

Cost Plan 

tracts with NOPSI/LP&L 
In structuring the proposed buyout, R. W. Beck structured a short and 
Iang-term resource strategy €or the City. As part uf this assignment, 
R. W. Beck suliated requests €or qualifications and prehimry 
proposals from potential firms interested in providing t h e  City with: 
power requirements through both supply-side and demand-side 
means; and the operation and maintenance of the distribution 
system. The concept behind the pmposds was to establish a 
publidprivate consortium for the provision of ”low cost” electricity to 
the C i q s  ratepayers. R. W. Beck provided the City with an 
integrated resource plan which was based on least-cost planning 
principals for provhionaf long-term paw=. Thepurpased buyout 
was structured such that the ratepayers would achieve approximately 
a 10% savings in electricity cost for 20 yeam 

Competitive Assessment 
Terrebunne Parish Consolidated Government 
Hounuq Louisiana 
R. W. Beck prepared a competitive assessment for the Terrebonne 
Parish electric utility system (TPEU). WEU is facing competition 
pressures from Entergy and other local utilities. The assessment 
fucused un the stratrzy and action plan necessary far  TPEU to remain 
a competitive force intu the future and addressed are&: 

Strategic planning 
rn Rate design; 

Management: organization; 
rn Generatian ownership issues; 
a Expansion or dissolution of distribution assets; and 

Competitive generation plan. 

Evaluafion uf Contract Prspasals 
M d c i p d  Energy Agency of Mississippi 
R. W. Beck evaIuated fourteen different proposals for bulk power 
supply that were submitted to the Municipal Energy Agency of 
Mississippi (“MEAM”) in response to its request for proposds (“W‘). 
The evaluatiun included a three s t a g  process which included: (i) 
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screening for minimum requirements, (ii) economic analysis to 
determine impact of each proposal an MEAM'S long range power 
costs, and (iii) ranking of pmposals based on a combination of 
economic and 0th- factors such as availability, contract. flexibiiity, 
status of facilities, previous experience with MEAM, technical 
maturity, scheduling and dispatching and potential for negotiatiuns. 
Based on this analysis, two power suppliers were selected for final 
negotiations. 

Cost of Power Evaluation 
Municipal Energy Agency of Mississippi 
R. W. Beck prepared cost projections for the cost of power of the 
transmission level for certain major utilities in the State of Mississippi. 
The projections were to be used by the Energy and Transportation 
Division of the Mississippi Department of Economic and Community 
Development in updating the State Energy Plan. The cost projections 
were prepared for the fouowing utilities which were considered 
representative of the State of Mississippi: 

Municipal Energy Agency a€ Mssissippi 
Mississippi Power Company (MPCO) 
Mississippi Power and Light (MP&L) 

rn South Mississippi Electric Power Association (SMEPA) 
I Tennessee Vdey Authority (TVA) 

The cost projections for MEAM are based on projected purchased 
power costs from suppliers and generating members which include 
operations and maintenance expenses, transmission costs to MPkL,  
TVA, and others, administrative and general costs, and projected 
interest expenses from proposed capital improvements and new 
generation projects. 
The cast projections prepared herein for M€%L and MPCO are based 
upon a projdan of revenue requirements which are based on cost af 
service principles which are currently appbable to invesbr-owned 
utility wholesale rates fled with the Federal Energy Regulatory 
Commission (FERC), which principles include an allowance for 
return on rate base, depreciation expense, ad valorem tax] federal 
income tax, operatims and maintenance expense, administrative end 
general expense and insurance expense, 
The cost projections for TVA are based on TVA's present cost of 
service methodology, which indudes casts for operation and 
maintenance, adminiskative and general expenses, depreciation, 
payments in lieu of taxes, interest expense, allowance for funds used 
during construction (AFUDC), US. Treasury dividend payments, 
ather expenses, and an allowance for margin. 

The cost projdrms far SMEPA are based on SMEPA's pesent cost of 
service methodology, which includes allowances for costs of 
purchased power, transmission charges, operation and maintenance 
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expanses, interest expenses, depmiatian, other expenses, and an 
allowance for margin. 

Analysis of Transmission and Ancillary Service Rates 
MEAG Power and Alston t Bird 
The Finn was requested by MEAG Power to work with the law fum 
of &ton & Bird to review and investigate the Aling made by the 
Southern Company regarding rates and charges for transmission and 
ancillary services. Services provided by R. W. Beck included: 

rn Review terms, conditions, and rates of the filed tariff to 

Assistance in the dwdopment af the intervention at the 
determine if they are just and reasonable. 

FERC, including providing affidavits h ~ m  expert 
witnesses. 
Assistance ijn settlement negotiations, and econurnic 
evaluations of settlement P T O ~ O ~ S .  

Development of Reciprocal Transmission Tariff, 
Transmission Rates, and Ancillary Service Rates 
MEAG Power 
The Firm was quested by MEAG Power to develop a transmission 
agreement and assodated rates and charges far transmission and 
ancillary sewices that would &ow MEAG Power to offer transmission 
Service that would meet the reciprarity requirements of Order 888. 
Services provided by I?. W. Beck included 

I Rwelopment of a MFAG Power tranmissim tariff, based 
on the Order 888 ProFama Tariff, that would meet 
reciprocity requirements while addressing the special 
requirements of a non-jurisdictional entity. 

rn Assistance in the functional unbundling of MEAG Power 
production, distribution, and transmission costs. 
Development of MEAG's 1997 rates for ~ T ~ I - I I ~ S S ~ Q I I  and 
ancillary services, and dew€qmenf of the methodologies 
to be used by MEAG for determining subsequent rakes. 

under the new open access tariff arrangements. 

Transmission System Ownership Negotiations 
MEAG Power 
MEAG Power (MEAG) is a joint owner of transmission facilities that 
comprise the Southern Companies transmission system. MEAG 
retained the sewices of R. W. Beck to assist in developing and 
negokiating revisions to the Integrated Transmission System (ITS) 
omership and operation agreement with Southern Compmi- to 
incorporate the chmges caused by new open access requirements. 
Services induded: 

Assistance in the implementatim of providing service 
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Evaluating the functionality of facilities to determine if 
they are transmission M distribution related. 
Developing methods for crediting MEAG for its 
investment in transmission facilities. 
Developing proposed k n n s  and conditions for joht 
ownership and use. 
Economic analysis of negotiafing positions. 

Analysis of Transmission and Ancillary Service Rates 
North C a d h a  Eastern Municipal Power Agency and Spiegel $t 
McDiamid 
The Firm was quested by the North Camha E b t m  M d d p d  
P Q W ~  Agency to work with the law fjrm of Spiegel Q M c D i a d d  to 
review and investigate the rates for transmission Gentice and anallmy 
sewices fled by Carolina Power & Light, Sedcm provided by R W. 
Beck inducted: 

Review terms, conditions, and rates d the filed tariff tQ 

rn histance in +he dw&pent  of the intervention at the 

rn Evahatims of the proposed transmisshn and anday 

Evaluations uf the terms and conditiuns far ancillary 

determine if they are just and reasumbk. 

FERC. 

service rates, 

services, including the proposed treatment of customer 
supplied ancillary services. 

evaluations of settlement p p s a l s .  
Assistance in settlement negotiations, and economic 

Analysis of Transmission and Ancillary Service Rates 
North Carolina Municipal Power Agency No. 1, Wedmant 
Munidpal Power Agency, and Spiegel L M c l X a d d  
The Firm was requested by the North Carolina Muniapd Power 
Agency No. 1 and Piedmont Muflicipal Power Agency ta work with 
the Iww firm of Spiegel McDhrdd to review and investigate the 
rates for transmission service and ancillary services filed by Duke 
Power Company. Services provided by R W. Beck included: 

FERC, including pmviding affidavits horn expert 
witnesses. 

determine if they are just and reasonable. 

service rates. 

services, includmg the proposed treatment of customer 

rn Assistance in the develupment of the intervention at the 

I Review terms, cmditiuns, and rates of the filed tariff to 

Evaluations of the prqm5ed transmission and anallary 

Evaluations of the terms and condidms for ancillary 

SllppEd ancillztry SerViCeSL 
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Assistance in settlement negotiations, and economic 
evaluations of setflement proposals. 

Power SuppIy and Related Services 
North Carolina Eastern Municipal Power Agency 
R. W. Beck was inkidly seleded as Consulting Engineer to conduct 
pre- power supply studies with respect to the development of 
the North Caraha Eastern Mtanicipal Powm Agency (NCEMPA) as a 
buIk power supplier, and to assist in negotiations with Carolina 
P o w  and Light Company regarding the purchase of generating 
capacity and interconnection services in the early 1980's. As 
Consulting Engineer, a. W. Beck has provided services in the areas of 
finmdngs, budgem& rates, load furecasting, contract administration, 
litigation support and ongoing power supply studies. 

Over the years, R. W. Beck has supplied the fallowing types nf p w e r  
supply related services to NCEWA; 

Power supply planning studiGii 
Assistance with short- and lag-term finanehgs 

rn Assessment of specific demand side resourca and supply 

rn Long-term power C Q S ~  projections 
.I Sensi~vity analysis 
I hterronnectim agreement and power supply contract- 

Development of central load monitoring and dispatch 

Rate analysis wing probabilistic techniques 
Risk ~ I y s i s  using probabilistic techniques 

Power Supply and Related Services 
No* Carolina Mmidpal Poww Agency Number 1 
R. W. Beck was hitially selected as Consulting Engineer to conduct 
prehninary power supply studies with respect to the development of 
the North Carolina Municipal Power Agency Number 1 ( A p q  1) as 
a bulk: power supplier, and to assist in negdadorw with Duke Paver 
Company regarding the purchase d generating capacity and 
interconnection services in the early 1980's. As Consulting Engineer, 
R W. Beck has provided services in the areas of hm&g~, 
budgetirrg, rates, laad forecastin& contract addnistmtion, lifigahon 
support and ongoing power supply studies, 

Over the years, R. W. has supplied the followhg types of power 
supply dkted services to Agency 1: 

side rmurces 

related negotiations and expert testimony 

coordination system 

II Power supply pl;anning studies 

Assessment of specific demand side resources and supply 
H as sigh^^ with shod- and 1OIIPtem finan&@ 

side rewurces 
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Long-term power cost projections 
Sensitivity analysis 
htercomedion agreement and power supply contract- 
related negatiations axla expert keestimnny 
Rate analysis using probabfistk techniques 
Risk analysis tlslng prdbWtic t e h i q w s  
Studies, market analyses and negotiations regarding the 
d e  or exchange of surplus base-load apdty 
Studies, market analyses and negotiations regarding the 
purchase of seasonal capacity by the Power Agencies 

Projected Pwticipation in Regional Bulk Power Markets 
M U G  Power 
As part of the preparation of MEAG Power's projected operating 
results for the perid 1997-=, R W. Beck devehped projections of 
MEAG Powet's generating resource operations and off-system 
trmsactio~~~~ These projections assumed MJ2AG Power would make 
sales to and p m b  from a reregulated bulk power market. The 
methodology involved utIliaing a +anal generation dispatch model 
that incorporated major utilities io Florida, Georgia and South 
C a r o b  to produce prcje&um of hourly "ckarirtg prices" for 
capacity and energy in ea& htemnn&ed market. These clearing 
prices include provisions for recovery of transmission wheeling and 
losses and a margin of profit h r  each transaction between MEAG 
Power and the power mark&. 

Stranded Cost Calculations 
North Carolina udlities 
In connection with preparing for legislative proceedings regarding 
the restructuring of the electric utility industry, on a confidmtial 
basis, R.W. h k  prepared varium stranded cost calculations for 
generating assets of several Power Agenae~, Cooperatives, and 
investor-owned utilities in North Carolina. Calculations were 
performed using several methods hduding the two generally 
recognized approaches: [i) the "revenues lost approach", and (ii) the 
"income approach* (book less market value of assets). 

In addition to performing order-d-magnitude calc&tiuns under 
Merent input assumptions, RW. Beck compared and contrasted 
each of the various stranded cost calculations performed by others 
(e.g., Mmdfs, Resource Data hternatimd). Comparison of stranded 
mst caledations made by others revealed very different results and 
hconsistencies in m t b d u b p ~  that were explained and reconciled. 

Competitiveness Assessment and StratQic Planning 
Piedmont Municipal Power Agency/South Carolha 
R. W. Beck was retained by the Piedmont Municipal Power Agency 
(PMFA) to assist it in its Sbategic Assessment The p ~ p e  of 
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PMPA’s assessment was to develop a plan for enhanang the 
competitive position of its member systems. 

Generally the consulting services pruvided by R. W. Beck included: 
(1) working with representatives of PMPKe Board of Directors, staff, 
legal counsel, fhmcial advisor, and other members of the project 
team in conducting PMPA‘s strategic assessment process; (2) 
gathering information and preparing analyses regarding the potentid 
effects on PMPA and others of the scenarios, alternativesy and action 
plans identified through the process, (3) assisting with preparation of 
documents, materials and reports that would be used to present the 
results of PMPA’s strategic assessment efforts; and (4) meeting with 
W A ’ a  Board of Directors, city utility managers, appointed and 
elected city officialst and athers t~ receive input for, and discuss 
results of, the work 

More specifically, during this extensive assignment, R. W. Beck 
assessed FMPA’s and its members competitive situation, assisted in 
identifymg alternative scenarios to be cansidered during PMPAs 
planning, and consulted regarding the planning process to he used. 
R. W. Beck dm performed studies regarding the p&ential market 
price of electricity, value of assets, and effects of hanCin&. power 
supply, And other optiuns on the member systems’ revenue 
requirements. Scenario planning, systems thinking, and probabUtic 
analyticill techniques were used in assessing the competitive situatiun 
and the potential impacts of alternative swategies. 

Power Supply and Related Services 
Alabama Municipal Electtic A u t h d ~  
Alabama Municipal Electric Authority (‘‘AMTiA’? is a public 
corporation of the State of Alabama which was incorporated in 1981. 
M A  consists of eleven municipal utility systems, each of which 
owns and operates a distribution system. 

As the Cunsdthg Engineer to AMEA, R W. Beck was retained to 
help negotiate and analyze a proposed purchase of long-term, firm 
system power from the A h h a  Power Company (“APCW) by 
AAAEA as its initial supply project, and to wahate the establishment 
by AMEA of its Power Supply System. The analysis included 
preparing a description of the project; projected financing costs; and 
projected annual power COS@ under the existing and alternative 
arrangement. Sensitivity cases were also prepared to evaluate 
changes in major assumpfions. Power cost projections for purchases 
fron APCO were a b  prepared to evaluate AMEA’s projected power 
c ~ s t  under the existing and alternative arrangement. 

As part of its sesvices, the Firm assisted AMEA in dweloping the 
required contract documents between the participants and AMEA 
and between AMEA and K O .  In addition, the Firm worked with 
AMEAk staff and other consultants on activities necessay to finance 
the pufchase prepayment. As part of the financing R. W. Beck 
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developed the Consulting Engheds Report that was included in 
AMEW's official. Statement.. The firm has assisted AMEA in the 
development of several request for proposal (RFB) processes that led 
to a second power arrangement with APCO and a 10-year peaking 
power pupchase from a subsidmy of Entergy, hc. 

Duke Power Open Access Transmission Filings 
North Carolina Municipal Power Agency (NCMPA No. 1) and 
Piedmont Municipal Power Agency (PMPA) 
R. W. Beck was retained by NCMPA No. 1 and the W A  regarding 
the open access trans&sim filings by Duke Power Company. 
Services provided by the Firm induded 

m Review of the terms, conditions and rates for transmission 
and ancxUary services to determine if they are just and 
reasonable. 

rn Development of positions and economic analyses for use 
in the hkerventhn filing at the FERC. 
Develop of negutiation positions, economic analyses of 
alternatives, and assisting in settlement negotiations. 

Stranded Cost Calculations 
Georgia Utilities 
R. W. Be& conducked a the-phased study of the stranded cost 
e x p u r e  of utilities in Georgia, hduding MEAG Power, Georgia 
Power, and O@&orpe. In the first phase, stranded cost calculations 
that had been prepared by others were summarized, categorized 
(with regard to methodology and major assumptions), and cumpared. 
On a confidential basis, Phase 11 and Phase IlI were conducted to 
develop stranded cost estimates and stranded investment estimates 
for the major electric utilities in Georgia, and to develop 
represenbtive levels of possible Competition Transition Charges 
based on assumptions with respect to the fuhm treatment of 
stranded coat recovery in Georgia. Analyses were performed to 
estimate the sensitimty of results to factors such as Market price 
projections and the assumed year of open competition and full 
customer choice in Georgia. 

Strategies to Prepare far Competition 
MEAG Bower, (3- 
R. W. Beck has worked with MEAG Power since 1997' to develop 
strategies to prepare for cumpebtion. In 1997, R. W. Beck assisted 
MEAG Power in the development of its new power supply 
arrangement with Georgia Power Company, which provided MEAG 
Power with greater cuntrol with respect to commitment and 
dwptching of its generating fadities and more flexibility to make 
purchases and d e s  in external markets, Also in 1997, R. W. Beck 
prepared a letter repopt summarizing its findings on the potential 
benefits af MEAG Pswefs participation in The Energy Authority, an 
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alliance mang MEAG Puwer, Santee Cooper, and J&onVille 
Electric Authority that began aperatiaris May 1997. 
Beginning in early 1998, R. W. B x k  has helped MEAC Power develop 
and evaluate potentid strategies to reduce the stranded costs of the 
Authority and the member Participants. The goal d the strategies is to 
provide equity funds that would be used to reduce stranded costs by 
retirement of bonds and/or estabhhing funds to offset fume above 
market costs. Strategiw that were emsidered include a combination 
of Agency and Participant initiatives involving rate strategia, use of 
tertaih reserves, asset sales, use of Participant equity funds, and 
distribution eale/lease arrangements (to replace generation debt with 
"wits" debt). R W. Beck performed various analyses tu evaluate 
initiatives with respect to the bond resolutions, the power d e s  
contracts, sellback agreements and Participant budgeting and bjlhg 
processes. MEAG Power is currently presenting to its member cities 
the Participant Equity Program, which outlines strategies and 
conveys the potential effects MI an individual Participant basis. 

Stranded Cost Assessment 
Piedmont Municipal Power Agency (PMPA) 
R, W. Beck was retained by PMPA to assess MA% exposure tu costs 
related to its share of the Catawba Nuclear Station becoming sbanded 
in the event retail wheeling is implemented in South Carolina. P W A  
used the r e d t s  of the study during discussions of potential industry 
restruckwing P M ~ O S ~ S  with State legislature and regulatory affielals 
and the South Carolina Public Service Authofity. 

The analyses performed iiwluded: 

Projedng the d u e  of PMPAs share af the nutput from 
Catawba based on projections of future market prices for 
whalesale energy; 
Projecting costs of the Catawba Project; and 

m Computing PMPA's stranded cost exposure under vwious 
scenapicps s f r u h e d  to evaluate uncertainties regarding: 
(1) the methods that may be specified by regulators for 
projecting stranded costs; (b) futuro project ownership; (c) 
future fuel prices (roaI, ail, gas, and nuclear); and (d) 
future operating expense levels. 

Stranded Cost Assessment 
North Carolina Eastern Municipal Power 

8. W. E& was retained by NCEMPA to perform a preliminary 
analysis of the exposure of NCEMPA to t h e  potential level of 
stranded costs asmiated with the potential loss of certain wholesale 
customers. The analytical approach adopted mdtiple-ma~io 
analyses involving high-, mid-, and low-range estimates uf stranded 
costs based upun a revenues lmt methodology. For the high-end 
stranded cost range, regional marginal energy costs (without a 
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capacity cornpent) were devehped as a proxy for the lowest 
practical market price for power. The mid-range estimate utilized this 
marginal energy cost plus a capacity component reflecting the costs of 
c o m W n  turbines. Far the low-end range fot stranded cmts, the 
market price for pwer was assumed equal to the prevailing estimates 
of wholesale power casta from cmnpeting regional investor-owned 
utilities. Stranded costs were assessed over a variety of assumed 
applicable recovery time periods, spanning from 5 to 20 years. 

Southern Companies Open Access Transmission Filing 
Municipal Tra~sntission Usm 
R W. Beck was retained by a p u p  of five municipal utilities that use 
the Southern Cornpnies transmissbn system to perform the 
following services: 

Review the terms and conditions of the filed tariffs to 

Evaluate the filed rates for transmission and axlcilzafy 
determine if they are just and reawnable. 

services and develop adjustments necessary to correct 
potential ovwchwges. 
Develop points and issues t~ be used in inntenrentions by 
each of the crustomers. 
Develop negotiation strategies and pesitium. 

Doswell Combined-Cycle Facility 
Credit Suime, Ashland, Vhginia 
The facility was designed and built to deliver el& pwer to the 
Virginia E l M c  and Power Company using two gas&ed combined- 
cycle units. Each unit is ccpmprkd of two Siemens VM.2 gas turbine- 
generators with waste heat movery boilers, one ABB steam turbine- 
generator with an &-coded condenser, and assodated auxiliary 
equipment. The faaCitity is one of the largest independent pwer  
projects in the United States, with a capacity of over Too M W .  

As part of an independent aginmring review of the project, R. W. 
Beck reviewed p e r  purchase agreements, utilities and fuel 
suppbes, engineering prwurement and construction, operation and 
maintenance, permitting and environmental asperts, performance 
testing, and long-term phrmmce potentid. 
Sentices included 

Review of t h o l o g y  
Fuel supply and composition analysis 

rn Review of power purchase contract 
I Review d Engineering, Procwmenf, and Construction 

Permitting and environmental review 
rn Review of Operations and Maintenance Agreement 
rn Pmjettim of operating results 

Agreement 

POWER SUPPLY fj 
DER EL U 1ATl D Iu 
EXPERIENCE IN THE 
SOUTHEAST U S .  



POWER SUPPlY 6 
DEREGULATION 

EXPERIENCE IN T H E  
SOUTHEAST U.S. 

rn Construction monitoring 
m Start-up and performance test monitoring 

Analyzed performance test results 
Annual r e v i a v s  of operation and maintenance 

VEPCo Generating Asseta - Stranded Cost Evaluation 
Christian and Barton, L.L.P. 
R. W. Beck was engaged by Chfistian & Barton, L.L.P. to perform a 
limited evaluation of the stranded costs associated with Virginia 
Electric and Power Company's ("VEPCo") gerierahg assets, 
assuming divestiture of such assets. More ~pecifically, we were asked 
by Christian & Barton to apply sales price-to-bok value ratios 
associated with recent sales of fossil and nuclear plants ta the book 
value of the VBPCo assets in order to produce a range of the 
estimated market value for each generating asset p u p .  The 
estimated market value range was then compared to the book value 
of the VEPCo generahg assets in aggregate in order to determine a 
range of potential "net" stranded costs under a divestiture scenario. 
The results were summarized in a letter report ta the client. 

Phase €1 - Power Supply Study 
Louisiana Energy and Power Authority 
R. W. Beck conducted a power supply study for the Louisiana Energy 
and Fuwer Authority ("LEPA')), This study was a continuation of the 
work petfomed in the Econometric toad Model, Capacity and Fuel 
Study - Phase I. This study included the following services: 

rn Agenq and Member Load Forecasting 
rn Least Cost Planning Analyses 

Development of Computer Models 
m Fuel Forecasting 

LEPA is a joint action agency of I6 municipalities throughout 
Louisiana. In conducting this study, the Consulting Engineer 
(i) updated the computer-$ased emnometric load model initially 
devehped in Phase I; (3) reviewed existing member-med 
generation capacity; ($1 forecasted future fuel costs for gas, coal and 
lignite; (iv)developed computer mod& for existing and future 
purchased power contracts; (v) developed future t ransmissim costs 
based on txansrnissian expansion plans of LEPAs transmission 
providers; (vi] screened potential resource options using a strategic 
planning generating resowce computer model; (vii) developed 
alternative power supply plans based on the production cmts for 
each resource option in the LEPA system and for the entire LEPA 
system using a capacity expansion and production cost computer 
model; and (viii) examined the costs and benefits associated with each 
alternative resource expansion plan, resulting in the selection of a 
plan, based on least cost planning principals, which optimized the 
benefits received by LEPA. 
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Ancillary Service - Definition, Pricing, and Rationale 
S~lsthwestern Power AdInini&aion 
To CQ- to Order mandates, the Southwestern Power 
Administmtion ( S W A ]  was developing new  pen amesss 
transmSsbn mtes. S W A  lacked sufficient infarmation for 
developing rates far m d a q  s&ces and retained R. W. Beck to 
develop alternative pridng methodology for (1) schedulin-g kystem 
mntrol and *Etch, {2) reactive supply and voltage control, (3) 
regulation and heqwnq response, (4) energy imlralance, (5) spinning 
~esemes, and (4) supplemental reserves, R. W. Beck developed a 
mzrnual for pricing options o€ their services, including the pros and 
cum af specific methods, the rationale for parthlar approaches, and 
our experience with particular issues at FERC proceedings. We also 
adwed S W A  0x1 potential transmission rate terns and conditions 
that m y  be applicable ta meillmy service rafes for S W A .  
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R W. Beck has extensive experience in performing transmission 
system load flow and stability analyses far transmission systems 
throughout the U S  We have also been responsible for reviewing 
and developing transmission and mdky service tarifh and have 
assisted with several interventions an open access transmission filings 
before FERC. In fact, R W. Be&s work in the area of obtaining open 
access to transmission systems helped lead to FFXC's development 
and issuance of Order 888. 

R. W. Beck has k e n  engaged to perform over 100 transmission 
analysis studies since 19% These studies have included generator 
siting analyses, transmission constraint analyses# f a d  flaw load flow 
analyses (used to examine the impact on the system of integrating a 
new generating plant.), and transmission evaluations relating to 
congestion management. We have a multi-faceted approach to 
transmission evaluation, Le., a mixture of technical analyses and 
theoretical evaluation, that we believe provides a more rounded 
useful work product. We supplement technical analyses with 
discussions on issues pertaining to bulk transmission flows (e.g., what 
causes transmission constraints and what impact new generation may 
have on existing limitations). 

R. W. Beck has provided a full range of transmission related 
consulting services associated with the locatim of generation 
resources. Such studies have included the fobwing: 

Site Selection and Evaluation 
Fatal Flaw Transmission Analyses 
Development of Interconnection Alternatives 
Determination uf Transmission Upgrades 
Trmsdssion Consbaht Evaiuatims 
Market PriceKangestion Management Rispatch Analyses 
Analyses of the impact on the system af Transmission 

Planmng and Feasibility Studies 
Technical Review of System Impact Studies 
Cost Estimates for Trmsmission Upgrades 

rn Generator htemnnwtiun Procedure Assistance 
Trammission Loss Analyses 
FERC ExpW Witnes Testimony 

Upgrades 

GLIENT LIST 
Below is a padial client list for the more than 100 transmission 
anal- we've perfarmed since 1%: 

Amerkan National Power 
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m Arizona Public Service 

Calpine Eastern Corp 
Cogentrix Energy 

Competitive Power Ventures 

1 Lea ccrunty 

S p w e  Energy 
Westcoast Power, Inc 

Western Kenmcky Energy 

PROJECT PROFILES 
B ~ Q W  are selected project profiles dernonstrahng R. W.Bmk'S 
relevant experience in F l d d a  and SEK. 

Generation Sitinflransmissian Requirements Study 
Confidential Power Developmi V h u s  Locatrorrs 
R. W. Be& has been rrontrackd by I n d v d m t  Puwer kodurers to 
perform system wide fatal flaw load flaw analyses to determine the 
impact of proposed merchant plant generation resources on the 
W @ O I I ~  and bulk transrriission systems in SERC. Additionally, 
R. W. Bedc has worked with de~&pels to coordinate generator 
interconnection re~pirernmts~ mewed the results of the host utility 
performed Syskm Impact a n d  Facilities Studies, and when netxsmry 
worked to dewlap alternative intermmtion or plant configuration 
to minimize the impact an the transmission grid. R. W. Ekck has a b  
performed extensive evaluations of the regiuns surrounding SEBC 
including SPF, MAIN, F K O T  and FRCC. In evaluating these ~@sns 
it is aftm necessary to examhe the ability to transfer power between 
these regions 3s well as explore transmission wnsbaints. 
The evaluations have included (i) prelhiriary design of 
intercomectims to interconned 270 to 2Hl M W  generating stations 
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m Creation of Base Case load flow models from the FERC 
715 filing -base of ases which reflect planned 
improvemats to the &anmion  -kern and ather 
publicIy announced generation projects not included in 
the FERC model. 

generation lev& and system configurations and 
interconnection alternatives. 

Development of power flow case models for v&ms 

I Contingency analysis of all alternatives* 
Codination of trmmhim line routing. 
Development of cast estimates for each alternative. 

rn Outline of system improvementsnecessq to integrate 
the remuFce. 

rn Discussion of factors relaking to integration of the projed 
at various locations such as historical and/or potential 
bulk system trmsmission constraints, 

Transmission Fatal Flaw Analysis 
Con&kmtial client 
R. W. Beck pdormed a fatal flaw load flow analysis for a confidential 
developer in the State of Florida. The analysis was per€o& to 
determine if upgrades to the existing transmission system would be 
required to ixlcorpora3e the added generation in the ~egion. Thee 
sites were studied that included regions d three different investor- 
owned utilities, The plant sizes ranged from a few hundred to nearly 
a thousand megawatts. Load flow cases fled under FERC Form 714 
were used and modified for the analysis using GE's PSLF software. 
The study included a review of propused future generating plants, 
rt@mal planning criteria, end s i n e  contingency load excursions on 
trmsmbion Lines and power transformers. 

Transmission and Distribution System Study 
City of Tallahawee, F ldda  
The study scope included distribution primary analysis of the existing 
and short-term (3-5 years) distribution system configuration, dong 

TRANSMISSION 
MODELING EXPERIENCE 



TRANSMISSION 
MOOEllNG EXPERIENCE 

with rarnmenchtium for circuit reconductor@ load balancing and 
line capacitor additions. Also included was exishg, short and long- 
range (10-year) transmission load fiow analysis. The load flow 
analysis foeused m solutions and recommendations for improvement 
of the bulk. t~mrnissiorr sysfern. All fAconunendatians hehided cost 
estimates for budgeting purposes and the d w e l u p m  of a long- 
range phn. Also included in the study scope was a fault study of the 
transmission md distribution systems. 

Transmission and Distribution System Study 
City of Vero Beach, Florida 
R. W. Ehxk analyzed existing trammission and Mbutiun systems 
for the City of Vero Beach based on the ut+ had projections and 
developed recommendations for system expansion for 5 and 10 year 
planning horizons. The pmject also included a prutedve device 
coordination skdy and cmstmction cost estimates of the 
recommended improvements. 

Vero BeachDort Pierce 69 kV Tie-Line Study 
City d Vero Beach, Florida 
The project consisted of an analysis of existing 69 kV tie-line between 
the two cities, analysis d impacts of growth on the viability of the 
existing he, and analysis of pssibIe altmtives. The study 
provided three alternatives with associafed cost estimatm and a 
rerommendatiun uf a preferred alternative. The fmd repprt was 
completed in June 3990. 
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c 

c 

c. 
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Summary o f  Committed and Uncommitted Reroumer 
Summer 

Line Uacommltted Rciources''' 1 %  Zoo0 2001 2002 2m3 2004 2005 2006 2007 2038 

1 
2 
3 
4 
5 
6 
7 
8 
B 
10 
11 
12 
13 
14 
15 
16 
I f  
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 

28 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

SEC Unknown 
SIX Unknown 
SEA Brandy Branch 
FKEC Marathon 
JEA BrandyBr8nch 
FPL hnford RP 
SEC Unknown 
SEC Unknown 
SEC Unknown 
SEC Unknown 
SEC Unknown 
SEC Unknown 
TECO Polk 
LAKE Mcintosh 
FPC H ines Energy Complex 
SEC Unknown 
TECO Polk 
E A  Brandy Branch 
SEC Unknown 
FPL Martin 
FPC Hincs Fmergy Complex 
SEC Unknown 
FMPA Cane lsland 
FPL Martin 
TECO Polk 
JEA Unknown 
SEC Unknown 
FPL Unknown 
TECO Polk 

150 
150 
149 

4 

150 
150 
149 

4 
149 
202 

150 
150 
149 

4 
149 
927 
150 
150 
I50 
150 

150 
150 
1 49 

4 
1 49 
927 
150 
150 
150 
150 
150 
150 
15s 
238 

150 
Is0 
I49 

4 
1 49 
927 
150 
150 
150 
1 50 
150 
1 50 
155 
238 
495 
150 
155 
149 

150 
150 
1 49 
4 

1 49 
927 
1 so 
150 
150 
150 
150 
1 so 
155 
238 
495 
150 
155 
1 49 
I50 
419 

150 
150 
1 49 

4 
I49 
927 
150 
IS0 
I50 
150 
I50 
I50 
155 
238 
495 
130 
155 
1 49 
1 so 
419 
495 
1 50 
80 

419 
155 
1 49 

1 so 
150 
149 

4 
149 
927 
150 
1 50 
150 
150 
150 
150 
155 
238 
495 
1 50 
155 
149 
1 so 
419 
495 
150 
80 

419 
155 
1 49 
150 
419 
155 

Additional Commltted Resouices 
TPS - Hardee CT 
Dukemew Smyrna cc 
Thermo Ecotek (Lakeworth Gen) IW 
Reliant - Holopaw CT 
Constellation -Oleander CT 
IPSlAvon Park CT 
PG&E-Okeechobte cc 
Panda - Leesburg cc 
Panda -Midway cc 
FPL Sanford Repoweringl'l RP 

Total Commited Additions 

75 75 
476 
260 
460 
850 
680 

T 

75 
476 
260 
460 
850 
680 
SlO 

1,100 
1,100 
1,132 
0,043 

75 75 75 
476 476 476 
260 260 260 
460 460 460 
850 B50 850 
680 680 680 
510 510 510 

1,100 1.100 1,lW 
1,100 1,100 1,luo 
1,132 1.132 1,132 

75 
476 
2M1 
460 
850 
680 
510 

1,100 
1 , 1 0 0  
1,132 
0,WJ 

75 
476 
260 
46(1 
850 
680 
510 

1,100 
1.100 
1,132 

- 
[ I ]  

[2] 

Projects reported in the FRCC I999 Fkgionrl Load &Resource PSan which have not submitted petitions for certificate ofneed 0 1  

which hava not  boon parmittad for air quality or construction 
Based on inhmntion corltaincd in FPLsTcn-Year Site PSan and recent information made public by FPL, the project to repower units 
3 and 4 has been changed to  reflect a repowering ofunits 4 and 5 ,  

131 

[SI 

Projactswhich were not  i'eported in the FRCC 1999 Rcgiond Load &Resource Plan thBt have submitted petition3 for certificate of 
nacd.or i fnot  required til submit such pctition,projccts that have received air quality andtor construction ptrmits. 
Roflocts ropowering unitr; 4 and 5 .  
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c 

c 

Suimmsry o f  Committed and Uncommitted Resources 
Winter 

Line Uncommitted Rcaourrci"' 1999 2000 2001 ZOO2 2003 2004 2005 2006 2007 2008 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 

za 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

SEC 
SEC 
EA 
JEX 
FKEC 
PPL 
SEC 
SEC 
SEC 
SEC 
SEC 
SEC 
TECO 
LAKE 
FPC 
SEC 
TECO 
JFA 
SEC 
FP L 
FPC 
SEC 
FMPA 
FPL 
TECO 
E A  
S I T  
FPL 
TECO 

Unknown 
Unknown 
Brandy Branch 
Brandy Branch 
Marathon 
Sanford RP ['I 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Polk 
Mcintosh 
Hines Energy Complex 
Unknown 
Polk 
handy Branch 
Unknown 
Martin 
Hincs Energy Complex 
Unknown 
Cane Island 
Martin 
Folk 
Unknown 
Unknown 
Unknown 
Polk 
Total Uncommitted Ad i ition s 

Additional Committed RtsoutceiP1 - 
TPS - Hardee 
Dukemew Smyrna 
Thermo Ecotek (Lakeworth Cen) 
Reliant - Holopaw 
Conatelhtion - Oleander 
IPSlAvon Park 
PG&E + Okeechobee 
Panda - Leesburg 
Panda - Midway 
FPL Sanford Repowering''] 

Totul C o m m i t t e d  Addii.ions 

CT 
cc 
RP 
CT 
CT 
CT 
cc 
cc 
cc 
RP 

- 150 150 150 150 IS0 150 150 150 
- 150 150 150 150 150 150 1SO 150 
- 186 186 I86 186 186 186 186 186 

- 186 186 186 186 186 186 186 
4 4 4 4 4 4 4 

- 182 1,101 1,101 1,101 1,101 1,101 1,101 
- IS0 150 150 150 150 150 
- 150 150 150 150 150 150 
- IS0 150 150 150 150 150 
* IS0 150 150 150 150 IS0 

- 150 150 150 150 150 
- 150 150 150 150 150 
- 180 180 180 180 180 

- 238 238 238 238 
- 587 587 587 587 
- 150 150 150 150 
- 180 I80 180 180 

- 186 I86 186 - 150 150 150 - 448 448 448 
- 567 567 
- 150 150 
- 80 80 
- 448 448 
- 180 180 

- 186 
- 150 
- 448 
- 180 

4m 8311 L , J I I  L,B131 4,VIL 4, IYD O J L I  I,lB13 

75 

Y 

75 

260 
460 
910 

548 

202 
1,4>3 

75 
548 
260 
460 
910 
680 

1,342 
m 

75 

260 
460 
910 
660 
$60 

1.150 
1,150 
1,342 

548 

J I j 3  

75 75 7s 

250 260 260 
460 46Q 460 
910 910 910 
680 680 680 
560 560 560 

1,150 1,150 1,150 
1,150 1,150 1,150 
1,342 1,342 1,342 
I I>> 1 1 3 3  I I > >  

548 548 548 
75 

548 
260 
460 
910 
680 
560  

1,150 
1,150 
1,342 
r;m 

. .. . - . -. .. . 

[ I ]  

[21 

[3] 

141 Keflocrsrcpowcrin# ofSanford units4and 5 ,  

Projects reported in the FRCC 1999 &giossI Load &Resource Plan which have not  submittcd petitions for certificate ofneed or 
which have not been perinitred for 0u quality or construction 
Based on information contained in FPL's Ten-Yair Site Plan 0nd recent information made public by FPL, tho project to repewor units 
3 and 4 has been changctl to reflect B repowering ofunits  4 and 5. 
Prokcts which were not Icportcd in the FRCC 1999 Regional Load &Resource Pian that  have submittcd petitions for curtifieate of 
netd,or  i fnot  requirtd ttrsubmit such petition,projectsthat h i v e  received nir quality andlor construction pannitr. 
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FRCC 
Summary of Capacity, Demand & Reserve MaEin 

SummcrPeak 
(Megawatts) 

Cart 1: ERCC 1999 Regional Load and Resource Plan 

(F ) (d) (01 (0 (I) 011 
Total Total Reserve Mnrgin wlo ntscruo Mlrgin with 

Availablt Peak Load Managamant Firm Peak Load Mmagcmtnr 
Line Year Cnpmuty Demand Percent M W  Dtmnnd Percent MW 

1 LUU3 44,484 w i n  i I 1  8% 4.llJj 3 4 . ~ ~  .?0,3% 1.4% 

cc 

2004 44,921 
2005 45,772 
2006 46308 
2007 47,651 
2008 48,350 

40,593 
4 1,433 
42,398 
43.252 
44,066 

10.7% 4 9 2 8  
10.5% 4 3 3 9  
9.0% 3,810 
10 2% 4 3 9 9  
9 1% 4 2 8 4  

37.804 IW% 7.117 
38,638 i a , m  7.134 
39,597 16.7% 6,611 

41,264 17.2% 7,084 
40,443 17.8% 7,108 

Case 2: Committed Projects Excluding Pandn 
PSU 9 

Additions1 Adjusted Total Rcscrvc Margin wlo 
CDmmitted Available Peak Load MlnagOmUnt 
Rtsourcas Capicity Damnnd Percent M W  

4,443 4b,7YU 3Y,71 I 17.1% 7p17 
4,443 46,542 40.593 14,7% 5,949 
4,443 46,444 41,433 12.1% s.011 
4,443 46,311 42,398 9.2% 3.913 
4,443 46,306 43,252 7.1% 3.054 
4,443 w a 1  44,066 5.0% 2.215 

Total 

Available 
Year Cmpacity 

7 m 3  44+4114 
a 2004 44,921 
9 2005 45,772 
10 2006 46,208 
11 2007 47,6S 1 
12 loo8 48,350 

Lcss 
U n a m r n  iltcd 

Rereurcn!r 

2.822 
3.7f 1 
4 3 4 0  
5,788 
6,5 I 2  

- 

Rarmrvt Margin with 
Load Management 

Pcrcmnt M W  
.?6.5% Y.BIW 
23 1% 8,738 
20.2% 7.806 
l7,0% 6.714 
14.5% 5.863 
12.2% 5.0 15 

Flrm Ptak 
Demind 
36,YM 
37,804 

39.597 
40,443 
4 1,266 

38.638 

c 

Case 3: Committed Projects Including Panda 
Plus 

Total Lass Additbnnl Adjustcd Total Rcstrvt Margin wlo 
Avmilnble Uncnmrnil.tnd Cemrniund Available Peak Lond Managrmont 

Ycsr Capbcity Rcsourwa Resources Capacity Demand Pcrocnr M W  
13 LUUj 44.4114 L , U Y  0,WJ 48,Wll >Y, ’ / * l  L L H 4  Y J I I  
14 2004 44.921 1,822 6,643 48,742 40,593 ZO,IY~ 8.149 
15 2005 45>772 3,771 6.643 48.644 41,433 17.4% 7.211 
16 2 0 0 6  46,208 4.340 6.643 48.5 1 1 42.398 14.4% 6,113 
17 2007 47,651 5,788 6.643 48.506 43.252 12.1% S J S 4  
18 20% 48,350 6.5 12 6,643 48.481 44.066 10 0% 4,415 

Reserve Margin with 

Land Managcmtn t 
P irant  MW 
32.5% IL,UIU 

289% 10,938 
L5.% 10,006 
12.5% 8.914 
19.9% 8.063 
17,5% 7.2 15 

Firm Pink 
Demand 

T b 9 1 1 U  
37,804 
38,638 
39,s97 
40,443 
4 1.266 

c 

‘FRCC 1999 Regional h a d  &Resource Plsn, paga 22. col. 5 
Fxhibit PAA-3,’Total Uncommitted Additions.” 
lmss 7 - 12, Exhibit PALM, ‘Total Committtd Additions” less Panda Projects. gumrncr rating (2,200 M W )  
lmcs 13 - 18. Exhibit P ia-3 .  ’Total Committed Additions.” 

FRCC 1999 Rugional Load & Resourec Plan, pegc 1, col. 2 
C d  (hyCol. (0. 

FRCC 1999 Regional Load &Resource Plan, page 22, col 9 
Col. (k)/Col. (i). 

COI. (b)-Col. (CY Col. (si) 

Col. (c)Eol. (0, 

Ccl (c)-col. (i). 

e 
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FRCC 
Summaty olCapacity, Demand LRerervt Margin 

Winter Peak 
(Megawatta) 

Case 1: FRCC 1999 Regional Load and Reiource Plan 

(C 1 !d ) 0 (0 h) rn) 
Total Total Reserve Matgrrl w h  Rescrvc Margin with 

Avi i l ibk Peak Load Management Firm Peak Load Mansgtmtnt 
Line Year Capncity Demand Ptrcont MW Demand Permnt M W  

I 2 u - p  , o  

2 2004/05 18.125 44.65 1 7.8% 3.474 40,564 18.60/0 7,559 
3 2005m6 48,776 44,553 9.596 4,223 4 1,450 17.7% 7,326 
4 2006/07 50,195 46,600 7.7% 3,595 42,416 18.2% 7.719 
5 2 0 0 7 ~ 8  51,144 47,502 7 70% 3,641 43.374 17 9% 7,770 

Case 2: Committed Proiectrs Exeludine Panda 
- . . . . . 

TOIUl  Larr Additbnnl Adjusted 
Available IJnccrnmittr:d Cornmitied Avnilable 

Total 
Pcak 

Ye41 Cmpacity &source$ Rcreurccr Capncity D t m i n d  
6 -4 41J1J L,83 I 4.W) 4Y,191 43,726 

8 200SM6 48,776 4,796 4.835 48,815 44,553 
g 200Mo7 50,195 6,221 4.835 48,809 46,600 
10 2007lOR 51,144 7,185 4.835 48.794 47,502 

7 2004K)Ii 48,123 4.012 4,835 4 w a  44,651 

Total 
Avnilablc 

Yenr Cupachy 
11 -4 
12 2004/05 48.125 

14 2006M7 50.195 
15 Z O O ~ M S  51,144 

13 2005/06 48,776 

Plus 
Reserve Margin wlo 
Loid Minagarntnt Firm Ptnk 

Pcrccni M W  Dmm hnd 
1L.SYn 5,465 3Y.hbd 

9.6% 4.297 40566 
9.6% 4.262 41.4so 
4.7% 2209 42.476 
2 7% 1,292 43.374 

Case 3 Committed Projects Including Pandn 

Rcaurwe Margin with 
Load ManngUmC111 

Percani MW 
L 4 . W  

20.7% 8,382 
17.g% 7,365 
14,9% 6.333 
12.5% 3.410 

Less Additmnnl Ad]unad 
Uncom m itti:d Corm rniricd Available 

Rtsourcts Resourctr Capachy 
L,MJI 1.135 S1,Wl 
4,012 7.135 5 1,248 
4.1% 7,135 51,115 
6,22 1 7,115 51.109 
7,185 7.135 5 1,094 

Totnt 
Penk 

Demand 
43, lLb 
44.65 1 
44.5s3 
46,600 
47,502 

Plus 
Reserve Mrrgm wlo 

Land Managsmont Firm Peak Load MlnagUmtnI 
Pcrccni M W  Demand Percent M W  

Reserve Msrgin with 

17.8% 7,163 jY,bbJ II.828 
14.8% 6,S97 40,566 26.3% 10,682 
14.7% 6,562 41,450 23,3% 9.665 
9.7% 4.509 42.4'16 10 3% a m  
7.6% 3,592 43,374 I7  8% 7,720 

'FRCC 1999 Regional Loikd &Resource Plan, page 22. EOI. 5 
Exhibt PM4, 'Tota l  Unmmmittcd Additions.'' 
lines 6 - 10. Exhibit PAAm4, Total Committed Additioni"1cia Panda Projects. winterrating (2,300 MW) 
lines 1 I - 15, Exhibit PkC4, Total Committed Additions." 
Col. ( b p h l .  ( c p  Col. (d 1. 
FRCC 1999 Regional L a i d  &Resource Plan. page 1, ml. 7. 
Col. (h)lCol. (0, 
Cd. (e).col. (0- 
FRCC 1999 Regional Load gL Resource Plen. page 11. col. 9. 
Col. (k)/Col. (i). 
Col. (s)-Col. (i). 
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Determination of Need Application 
Panda Energy International Irtc. 

Comparison of Generation Alternatives 

h m a  
1433% 
13B% 
12.16% 
11.46% 
l o . m  

hisaim Corn: 
Hlh; 
so2 

2 m  ylon 

150 ylon 

(a) 

3782 
397.5 

401.8 
388.7 

5132 

3192 
M . 1  
127.7 

Em 

1727 

0 2  

2 
80 

2 5  
2.4 

37.5 

75 
50 
53 

Id) m, 

13 
I4  
15 
16 

17 
18 

+e 
m 

21 

22 

23 
24 
25 
ZB 
27 

18 
29 
m 
31 

0 7  
4 1  
1 4  
1.4 

1 7  

3.1 

1.5 
1.4 

1207 909 
1507 238 
1422 24.4 
1370 244 

2.9 
2.3 
3.7 
2.3 

0.9 #I O ? I M  m 4 2  51.85 35-12 
4 3  30 0.1149 27511 5 8 W  41.85 
t .5 30 0.1149 n o t 4  5aXl M.20 
1.5 30 0114Q 2 1 7 0  5623 38Z4 

1.148 

1281 
1.331 

1.326 

1.471 

1.119 

12fi 

1,Ml 

1 ,wr 

8fl Ill 

42811 
1.831 
2.867 
5 . w  
5.820 

795 
2 . m  
2,610 
3 132 

0.5 

0.1 

D.t 

0.1 

14.15 
12 47 
lt,M 
I f  57 

4.78 

1.08 

28.13 
1n.n 

25.w 

om 
0.m 

1.7 
2.0 
1.7 
1.9 

0.2 
0.2 
0 2  

0 2  

02 3L1 011M 24473 4OW 
0.2 m 0.11w 2w.20 58.62 3-44 
0.2 311 0.1149 185.14 18.78 32.41 
0 2  N o.ti4e 214.w s r n  x.70 

048 -r 440 0.5 2 

3 ms PI 2.82 Qm 0.2 90 0.1149 12356 59-11 45.31 

2 4 . 5  
6.8 

mn 
58.4 

0.4 
t .5 

20 01325 107238 
30 O ? l W  2 u 2 1  
3p 011M 4%!33 
?a 0.1149 731.58 
3p 01149 74528 
rn 0.t149 121.10 
30 07148 W.51 
50 01t49 m.43 
30 0.7149 -48 

147.S 
8 . 1 9  
W h  
#A 

M A  
lFuA 

83-91 
93.73 
107.M 

8 2  
14 7 
#.I3 

13LI 5 
181 7 

3 a  
3 9 1  

3n1  

1 0 , m  
15.500 
17m 



I 

32 
35 
34 
95 
a 

37 
m 
38 
40 
41 

42 
I 3  
44 
45 

16 
47 
4a 
40 

1 1 I 1 I 1 1 1 
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Detemhatton of Need Applleatlon 
Panda Energy International Inc. 

Comparlson of Generation Alternatives 

25.17 
2:; 

21 m 
1,s 
1 4  

z e  m 
24 m 
a m  
1.5 
1.4 

7.2 
246 
10 4 
12.1 

1.0 
25.1 
11 A 
I t ?  

1.6 3l all4Q t9DBD m95 W.92 
2.6 90 0.t149 tU.09 1014  a31 
1.3 3p (L1149 IC462 TI.W 73M 
1.3 30 0.1149 11443 7Uz5 HZS 
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1 

2 

J 

1 

I 

6 

f 

I 

10 

I 1  

I1  

13 

14 

I 5  

16 

I7 

18 

19 

lc 

Panda 
Panda 
Canst. 
PGaE 
Dukt 
FPL 
FPL 
TALL 
FPC 
FPC 
TPS 
GRU 
SEC 
TECO 
TECO 
FMPA 
LAK 
JEA 
JEA 
IEA 

Laburg 
Midway 

Olcandrr 
O k t t c h o h  
Ntw Smyrmi Btezh 
Ft Myers Repowring 
Sanford Repowering 
Purdom 8 
Hincs I 
Inlcrccrsion City 11-14 
Hardee 
JR Kelly 4&8 
Hardee 3 
Polk 2 
Polk 3 
Cane Island 3 
McIntosh 5 
Norihsidc 1-2 
Kennedy C T 7  
Brandy Bran& CT I 

1.100 
I . l a 0  

950 

514 
476 [’I 

926 *I 

1,132 
233 
470 
240 m 

75 
643 P’ 

488 
155 ‘l’1 

I55 ‘‘‘I 

244 
337 
265 
I49 
119 

1.150 
1.150 
950 
%l 1.’ 

1 9  

1,102 16‘ 

1.342 A 

262 
505 m 
tal tR 

75 
6l3m 

572 
180 “t1 

180 I ’ l l  
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