
FROM yiefop 
4/08/08 DATE OF REQUEST: 

REQUEST NUMBER DR-3 

AUDIT PURPOSE: 

REQUEST THE FOLLOWING ITEM(S) BE PROVIDED BY: 
d / 7 l / /  

INCIDENT TO AN INQUIRY REFERENCE RULE 25-22.006, F.A.C., THIS REQUEST IS MADE - 
X OUTSIDE OF AN INQUIRY 

ITEM DESCRIPTION: 

copies of all project planning documents for Levy Units 1 and 2. 
the planning and design documents and/or systems used to support, develop and maintain the project plan 

for Levy Units 1 and 2. 

2. a. Please provide current copies of all project management documents for the Levy Units 1 and 2. 
b. Please list and describe the Droiect management documents and/or systems used to track work completion and schedule status fol . _  - 

Levy Units 1 and 2. 

3. a. Please provide current copies of all contractor evaluation and quality assurance documents for Levy Units I and 2. ECR --- 
'GCL -- 

ssc -- 
ADM- 

5. Please list and describe the contractor evaluation and quality assurance documents and/or systems used to assess contlac 
compliance, work completion and quality assurance for Levy Units I and 2. 

OPC 
1. a. Provide an organizational chart ofthe organizations and work units responsible for completing Levy Units 1 and 2, RCP 7- including the names of key managers in place. 

b. Provide a description of the primary responsibilities for each group involved in the projects' completion. 
c Provide the number of employees in each group. 

SGA __ 

CLK 
5 .  Provide copies of the purchasing, bidding, and contracting procedures applicable to Levy Units 1 and 2. 
6. Provide copies of any project management procedures applicable to Levy Units 1 and 2. - 
7. a. Please list and describe all reporting mechanisms used to provide project status reports and updates to company management, 

corporate Board of Directors and joint owners. 
b. Please provide copies of all Board of Directors and managing committee meeting minutes that pertain to Levy Units 

1 and2. 

8. Provide a list of all internal or external audits of Levy Units 1 and 2 planned for the period 2008-2010. 

9. Please provide copies of all scoping studies and feasibility studies regarding the consbuction of Levy Units I and 2. 

IO. Please provide a recap and description of Levy County Units I and 2 planning, history, and work accomplished to date. 

11. a) Please provide a description of the status of service andlor materials contracts for Levy Units 1 and 2. Please include 
descriptions of any negotiations that have not yet resulted in bids or contracts. 

b) Please provide copies of all executed service &d/or materials contracts and addendums for Levy Units 1 and 2. 
c) Please provide copies of all sole-source or single-source justification.explanations for any applicable Levy Units I and 2 

contracts. 

12. Please provide copies of any FiFPs issued by PEF for Levy Units 1 and 2 and any RFP responses, bids or proposals 
received from potential contractors or suppliers. 
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13. Please provide a description and timeline of planned 2008 Levy Units land 2 activities, events, work and milestones. 

14. Please provide a description and timelme of NRC and other regulatory applications, approvals, and certifications that are required 
for Levy Units 1 and 2 over the period 2008-2010. 

15. Please provide a description of how the company plans to coordinate the activities and workloads for the CR3 uprate project with 
those of Levy Units I and 2 construction projects. Include discussion of whether the management and support organizations may 
be involved in both projects, either simultaneously or phased From one to the other during later stages. 

T O  AUDIT MANAGER C'aM ;ricz sari DATE: Y/ &?/Of 
THE REQUESTED RECORD OR DOCUMENTATION: 

( I )  p6 HAS BEEN PROVIDED TODAY 

(2) 0 CANNOT BE PROVIDED BY THE REQUESTED DATE BUT WILL BE MADE AVAILABLE BY 

(3) ANDMMYOPMION.~TEMS(S) / e  J / b  is (ARE) PROPNETARY AND CONFIDENTIAL 
BUSINESS INFORMATION AS DEFINED IN 364.183, 366.093, OR 367.156 F.S. TO MAINTAIN CONTINUED 
CONFIDENTIAL HANDLING OF THIS MATERIAL, THE UTILITY OR OTHER PERSON MUST, WITHIN 21 DAYS 
AlTER THE AUDIT EXIT CONFERENCE, FILE A REQUEST FOR CONFIDENTIAL CLASSIFICATION WITH THE 
DIVISION OF COMMISSION CLERK AND ADMINISTRATIVE SERVICES. REFER TO RULE 25-22.006, F.A.C. 

(4) 0 THE ITEM WILL NOT BE PROVIDED. (SEE ATTACHED MEMORANDUM) 

SIGNATURE AND TITLE OF RESPONDENT 

I 
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Funding Legal Entity: Progress Energy Carolinas, Inc. and Progress Energy Florida, Inc. 

Date Prepared: August 10, 2007 
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Executive Sponsor, NESD, NGG 
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PGN Business Analysis Package 
New Nuclear Plant COl Development 

Section I - Executive Summary 

1.1 Project Basic Information 

I. 1.1 Description 

In the course of Progress Energy Carolina’s and Progress En 

Proprietary and Confid8nIial 
Section I -.Executive Summary 

rgy Florida’s 
integrated resource planning process, the emerging option for new nudear 
generation Is recebing consideration to address the Company’s need for 
additional generation and improved fuel diversity. Nuclear baseload generation 
offers economkal dispatch and substantial and reliable generation capacity. 
Also, in light of EPA and DEP Clean Air Interstate Rule (CAIR) and Clean Air 
Mercury Rule (CAMR) for fossil generation plants and growing concerns and 
likely new limitations on greenhouse gas emissions, nuclear energy presents a 
viable generation alternative. The company has examined the development 
timeframe far new nuclear generation and has identiffed reliability and economic 
need In the 2016 to 2018 timeframe in Florida and 2018 to 2020 timeframe in the 
Carolinas that would be most cost effectively met wlth new nuclear generation. 
Given the impact of CAIR and CAMR legislation, the continuing need for a balanced, 
diverse e n m y  portfotio, the uncertainty of future natural gas prices. and positive 
support for nuclear generation afforded by the Energy Poky Act of 2005; nudear 
generatian is a viable and economic resource to meet this need. 

The project scope for this Business Analysis Package is development of two 
Combined Operating Licenses (COL) applications for the addition of new 
baseload generation nuclear power plant units in both the Carolinas and Florida. 
The COLs will be developed per the requirements of 10 CFR Part 52, using the 
guidance of NE1 04-01. Industry Guideline for Combined License Applicants Underlo 
CFR Part 52. Under the new 10 CFR Part 52 nuclear power plant licensing process, a 
single license is now issued for both the construction phase and operating phase of a 
new nuclear power reactor. This process provides greater regulatory certainty than - 30 
years ago (when the existing Progress Energy nuclear fleet was licensed) based on the 
fact that under this new process. the operating license will be issued prior to the actual 
start of safety-related construction. Nuclear plants have the longest timeline for 
deployment of any fuel type, requiring activities to start - 10 years before the desired 
commercial in-setvice date. Accordingly, this BAP details the basis and cost 
associated with developing Combined Operating License Applications (COLAS) for new 
nuclear plants in the Carolinas and Florida and will enable the company to preserve 
nuclear as an option for new baseload generation. The current schedule reflects a 
February 2008 submittal for the Harris COLA and July 2008 submittal for the Levy 
COLA. 
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PGN Business Analysis Package 
New Nuclear Plant COL Development 

h p l k t 8 r y  8nd Confidenti8l 
Section I - Executive Summary 

This project identifies suitable sites in both the Carolinas and Florida. The site 
selection process includes detailed evaluations of various site technical parameters 
(geology, seismology, cooling water, environmental, etc.). consideration of business 
strategic considerations (land acquisition/ownership. leveraging existing nuclear sites, 
etc.), and a high level determination of the likely transmission system upgrades 
required. The process is systematic and documented, leading to a preferred site that 
receives final senior management approval. For PEF, the analysis has resulted In the 
ultimate selection of a 3,000 acre parcel in Levy County (the Rayonier Property) as the 
preferred site and for PEC, the Shearon Harris site was selected as the preferred site. 
Approval has also been received to enter into negotiations for adjacent land parcels 
thaf are required for access roads, heavy haul route, and transmission corridor access. 

This project wlll complete a detailed analysls to select an advanced nuclear 
power reactor technofogy type for construction (technologies evaluated included 
the Westinghouse Electric Company, LLC Advanced Passive AP-1000, GE 
Economic Simptiied Boiling Water Reactor ESBWR, GE Advanced Boiling Water 
Reactor A B M ,  and AREVA European Power Reactor EPR). The advanced nuclear 
power plant designs have been signifiantly improved by use of passive design safety 
features that reduce the total number of active components (pumps, motors, and 
valves, etc.) in the plant. This reduces the plant equipment costs, and correspondingly 
reduces future operating and maintenance costs. Afler completing a thorough analysis, 
NGG has selected the Westinghouse AP1000 as the preferred technology for both the 
Levy and Harris sites. 

The COLs wlll be developed assuming the addition of two nuclear units at each 
selected site in the Carolinas and Florida, providing for the future expansion of 
site power generation after the first unit is placed in service. The incremental cost 
for the licensing of a future second unit of the same reactor technology on the selected 
sites is reiatively small in the COL licensing process. 

The two COL applications development will be conducted in two phases: 
o Phase 1 will encompass all tasks necessary to prepare and submit the two COL 

applications to the NRC. induding NRC acceptance review. This phase includes 
detailed on-site characterization for geological and environmental analysis and 
early permitting and land use authorization activities. 

o Phase 2 will involve supporting the NRC review of the two COL applications 
(afler NRC acceptance), including responding to requests for additional 
information (RAls), attendance at licensing meetings (e.9.. ACRS) and hearings, 
review of drafl NRC documents (Safety Evaluation Report, Environmental Impact 
Statement, etc.), and will continue through COL issuance by NRC. 
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PGN Business Analysis Package 
New Nuclear Plant COL Development 

Proptfetery end Confidentia/ 
Section I - Executive Summary 

The two COL applications include, at a minimum, the following documents / 
deliverables (for each selected site): 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

License Application, including general, financial and administrative information 

Final Safety Analysis Report (FSAR) 

Environmental Report 

Plant-Specific Technical Specifications (FSAR Chapter 16) 

Emergency Plan (per FSAR Chapter 13) 
Security Plan (per FSAR Chapter 13) 
Quality Assurance Program (per FSAR Chapter 17) 
Requited program plans and manuals, separate from FSAR submittal 

Report on departures from and exemptions to the generic Design Certification 
Documents (DCD) 
Sie Redress Plan (to allow limited site work prior to the issuance of the COL) 
Plant-specific PRA (in accordance with the most current applicable regulations) 

She-specific structures conceptual design (such as intake structure) 

This project includes site characterizations, research and analysis, engineering 
document preparation, and licensing activities with the Nuclear Regulatory 
Commission. It does NOT lncfude procurement of power producing, permanent 
plant equipment. The only anticipated site work associated with COL application 
development is the on-site geological characterization (Le. surveys, borings, soundings, 
etc.), and the required 2-year mflecfmn of meteorological data, which would require 
construction of a met tower on the selected "greenfield" site. For the purposes of this 
BAP, the term "greenfield refers to a site where no existing nuclear power units exists, 
including no previously NRC issued Construction Work Permits (CWPs) and/or 
Environmental Impact Statements (EIS) pursuant to 10 CFR Part 52. Progress Energy 
has considered both existing nuclear sites and greenfield sites for new baseload 
generation. 

As a result of the work previously authorized and performed under this initial 
BAP, the requirements for design and construction of a new nuclear generating 
facility in Florida have been more dearly defined. The next phase of 
authorization will be outlined in a Second BAP, which is required to proceed with 
design and other pre-constructlon requirements of the new facility. The second 
Business Analysis Package (BAP) is to be developed at the legal entity level (PEF 
l PEC) and encompasses the total project scope. The second BAP will subdivide 
the work scope into key activities and will be structured in a manner that 
facilitates frequent review and approval cycles. Examples of these key activities 
include site preparations, the purchase of long leadequipment (reactor vessel, 
steam generators, etc.), and actual physical construction of the nuclear power 
generating station and associated transmission line direct connectionslupgrades. 
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PGN Bwsiness Analysis Package 
New Nuclear Plant COL Development 

Proprietary and Confidential 
Section I - Executive Summary 

Currently, a new BAP Is being developed and reviewed for New Nuclear Baseload 
Generation - Progress Energy Florida. The overall project structure will be 
discussed in detail In this second BAP. Note that nuclear power plant licensing, 
construction. and start-up activities are estimated to be approximately 10 years in 
duration. Therefore, in order to have a nuclear option available for new baseload 
generation, licensing activities must be commenced well before that required for a 
pulverized coal, gas combined cycle, and/or gas CT power plant. The Business 
analysis Package, the supporting Project Authorization Documentation, and System 
Planning Baseload Study analysis will serve as the approval vehicle for the official 
document which will reaffirm the decisisn to build new nuclear power plant@) starting in 
the 2010 timeframe, and will incorporate the best available information (at that time) on 
projected plant costs, licensing/regulatory climate, alternative power plant options, 
radioactive waste disposal status, costs of the various fuel type options, and refined 
load growth forecasts. 

The project cost fOr the two COLs development will be primarily driven by 
contracted engineerlngllicensing sewices (competitively bid) for the development 
of the application and NRC apptication review fees. Estimates have been updated 
to include FEMA fees for review of the Emergency Plan. This 0AP also includes 
estimated costs associated with land acquisition in Florida for a greenfield site. 
The total project costs also include labor cost associated with a staff of permanent 
Progress Energy personnel that will interface and manage the contracted service work, 
including the all important Owners review of completed documents. Separate 
contracted engineering sewices are also used in the siting studies (geological, 
seismology, hydrology, etc.), early permitting and land use authorization activities, cost 
estimates for site specifi Rems, required transmission deliverability analysis, and 
development of a detailed, resource loaded, work breakdown structure (WBS) for the 
COL project. In addition, contracted legal services are required to support this project, 
particularly for review and defense of the COL application in regulatory hearings. the 
need certification process and the Site Certification Application. This project will require 
the support of pelsonnel from various Progress Energy organizations, including 
Communications, Regulatory and Public Affairs, Legal, Engineering, Licensing, 
Transmission, Power Plant Construction, Finance, Project Assurance and Capital 
Planning. 
This project will closely follow the activities of NuStart Energy Development, LLC 
(which Progress Energy is a member company of) on the DOE awarded COL 
demonstration project to promptly adopt lessons learned and industry 
determined best practices. In addition, Progress Energy is dependent upon certain 
NuStart deliverables associated with standardized sections of the FSAR and first-of-a- 
kind (FOKE) engineering on the advance reactor technologies that is ultimately 
necessary to complete the Progress Energy COL licensing effort. It is expected that the 
COL development can gain some costs efficiencieslsavings via leveraging the NuStart 
projects. 



PGN Business Analysis Package 
New Nuclear Plant COL Development 

Proprietaw and Confdential 
Section I - Executive Summary 

1.1.2 Location 

The COLs will be developed in support of new nuclear generation sites in both the 
Carolinas and Florida. Engineeringllicensing work will be completed in the corporate 
headquarters and vendor offices, and on-site characterization will occur at the selected 
sites. 

1.1.3 EssyPlus Project # 

# 90285 

1.1.4 Schedule 

The major project milestones are as follows: 

. 
m . . . . . . . . . . . . . . 

Start of project 
Carolinas site selected and announced 
Reactor technology selected 
COL preparer selected and starts work 
New nudear plant organization approved 
Florida site selected and announced 
Florida Determination of Need filed 
Submit Carolinas site COLA to NRC 
Submit Florida site COLA to NRC 
Order long lead items for both sites 
Start Florida site preconstruction activities 
Start Carolinas pre-construction activities 
NRC approves Florida COL 
Start Florida safety-related construction 
NRC approves Carolinas COL 
Start Carolinas safety-related construction 

August 2005 
January 2006 
January 2006 
January 2006 
March 2006 
April 2006 
lst Qtr. 2008 
15'Qtr 2008 
3rd Qtr 2008 
2008 (LNP) 2010 (HAR) 

-2011 
-Re&Fd 

qth Qtr 2011 
=Redactel: 

qth Qtr 2013 
41h Qtr 2013 

Dates for pre-construction and construction activities have been adjusted from the initial 
BAP submittal to meet the latest Integrated Resource Plan requirements. COL 
submittal dates have been adjusted to reflect the latest schedule from NuStart to deliver 
standard FSAR Sections. Dates following the COL submittals are best estimates based 
on public NRC statements and expectations concerning review durations. However, the 
regulatory process under 10 CFR Part 52 is new, and contested hearings and/or 
intervention could also affect these later milestone dates. Generally, site pre- 
construction activities would start - 1 year before the COL is expected to be issued. 
Certain pre-construction activities must be authorized by the NRC, and include activities 
such as grading, excavation, backfill, installation of mud mats and module construction. 
Safety-related construction is expected to commence only upon receipt of the COL at 
the specific site. 

~- 
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PGN Business Analysis Package 
New Nuclear Plant COL Development 

Proprietary and Confidential 
Section 7 - Executive Summary 

1.2 Recommendation and Hiah Level Discussion 
It is recommended to Senior Management, that this Business Analysis Package Revision be 
approved for the authorization of multiyear capital funding to complete the technology, siting 
and COL development activities for new nuclear generating unlts in the Carolinas and Florida 
as described in the prior section. 

The purpose of this revisiw to the BAP is to increase the authorized amount from Keaactedio ~- 
Redacted ! (an increase of EehCtedi). 

i Redactd .of the increase is driven by the projected cost of the Levy County land 
acquisition and adjacent land required for access roads, heavy haul route, and 
transmission access corridors. The Rayonier land purchase will cost approximately 
$52.2M ($45M for the purchases, $2.7M for legal and closing fees, and $4.5M due once 
Levy Nuclear Plant COLA is issued). The purchase of required adjacent land is 
estimated at ‘RedactCn The original authorization was completed prior to site selection 
evaluations being completed and assumed the purchase of 2,500 acres @ $10,000 per 
acre for a total cost of $25M. The current projection includes more acreage at a higher 
cost. 

$4.9M of the increase is associated with FEMA fees and Site Certification Application 
requirements. 

o In January 2007, Nuclear Plant Development (NPD) was informed that the 
Department of Homeland Secuiiy would require each new plant applicant be 
subject to an annual FEMA fee of $300,000. This new fee was not included in 
the original BAP. 

o To meet the planned commercial operation date for Levy Nuclear Plant it is 
necessary to start the Site Certification Application process earlier than planned. 
The increase shown in this revision is not an increase to the total project costs. 
It is an acceleration of planned work from a future phase of the project. 

Other adjustments have been made across cost categories to better reflect the actual 
cost of the COLA and the resources required (higher than planned COLA preparation 
costs are offset by lower Westinghouse COLA support and internal Progress Energy 
labor). These adjustments do not impact the overall projection for the project. 

This BAP revision represents the necessary capital investment to ensure that the nuclear 
option is available for senior management consideration. Approval of the BAP revision helps 
to ensure that the Company continues to presewe the ability to meet future generation needs 
with nuclear capacity. It is cost effective, and offers advantages in fuel diversity, stable energy 
prices, the ability to meet capacity requirements, reduces dependence on foreign fuel supply, 
and reduces greenhouse gas and other air emissions. . In preparation for the Levy County 
Needs Determination testimony to be tiled I” quarter 2008, an economic analysis will be 
updated during 4‘h quarter of 2007. 

- 
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PGN Business Analysis Package 
New Nuclear Plant COL Development 

1.3 Fundinn Requirements and Source 

fioprietary and Confidential 
Section 1 - Executive Summary 

characterization 
9 Systematic identification of Florida 

sites 
9 Economic impact analysis of HNP 

site 
= Transmission deliverability analysis 

for Carolinas and Florida 
9 Hams lake level analysis 

Project planning c o n t i i t  - COL 
Development Work Breakdown Structure 
(WBS)' 
Land acauisition in Florida for areenfield 1 25.0 62.7 2006 
site (Rayonier and adjacent land)* -1 - Meteorology tower construction at 
greenfield site 
COL Phase I - Preparation 
COL Phase II - Support NRC Reviews 
Estimated NRC review fees 
FEMA fees 
Westinahouse . Shaw Stone & Webster. 
and otcer Contracted Services 
Progress Energy permanent labor (inc. 
Contractor Augmentation labor) 
Extemal Legal support 
Travel and Lodging 
Office Supplies, and other Misc. Support 
costs 
Site Certification Application Preparation 

Total Estimated Funding 

2007-201 2 

i------l 2005 - 2012 

2006 - 201 2 

I 

* Land acquisition projection is based on the Rayonier land purchase of $52.2M and an 
estimate for adjacent land. The current projection for the adjacent land required for access 
roads, heavy haul route, and transmission corridors is $10.5M. The final cost of the adjacent 
land will be based on land availability and our ability to secure the land through negotiated 
purchase or through condemnation proceedings. 

2005 I 2006 I 2007 2008 I 2009 I 2010+ I Total ] 
Redacted 

~ ~~ ~- 
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PGN Business Analysis Package 
New Nuclear Plant COL Development 

Nuclear Unit 
PEF Scenario 5: One IGCC Unit (Coal) 
PEF Scenario 6: One IGCC Unit (Pet 
Coke) 

Section 1 - Executive Summary 

$59.95 2027 
$476.99 201 5 

The following itemslactivities are specifically not included in this BAP: 
= Purchase of long-lead delivery equipment 

Site Preparations - Permanent power producing plant equipment . Installation of transmission system direct connections andlor upgrades . NuStart Energy Development, LLC related member company fees and expenses 
= Non-capital expenses are not included (examples - standard attire, relocation, general 

training, etc. 

Labor costs associated with level-of-effort support are not included in this BAP. This includes 
functions such as Communications, Regulatory Affairs support, Accounting, etc. Expenses 
associated with these support activities will be monitored over the next two reporting periods 
for consideration of future inclusion in this BAP. 

3.4 Proiect Capital Allocation: Metric Summarv Table 

At this time an update is not being incorporated for the economic analysis portion of this BAP. 
An updated economic analysis is being included with the second Business Analysis Package 
currently being developed for New Nuclear Baseload Generation - Progress Energy Florida. 
Review of the latest economic analysis is ongoing and continues to factor in additional 
sensitivities for C02. 

The table below summariies the results of the economic analysis. For each scenario of 
altemate baseload resources (e.9. one Coal Unit) the numbers shown in the table represent 
the cumulative present value of revenue requirements (CPVRR) versus the all gas resource 
plan. Savings versus the all gas plan are positive numbers and costs versus the all gas plan 
are negative numbers. 
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FGN Business Analysis Package 
New Nuclear Plant COL Development 

fiOPrietaw and Confidential 
Section ? - Executive Summary 

1.5 Cashflow Graph 

The two charts provided below show the cumulative present value of revenue requirement 
savings (cost) versus the all gas base case for the various baseload resource plan scenarios 
in both PEC and PEF. These results are based on the analysis performed in June 2005 using 
the April 2005 GFF data. 

A more detailed description of the economic analysis appmch and results can be found in the 
Economic Analysis Detail section of this document. 

Figure 1 - Cumulative Present Value of Revenue Requirement Savings (Cost) VS, All Gas Resource Plan, PEC 
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Figure 2 - Cumulative Present Value of Revenue Requirement Savings (Cost) Versus AU Gas Resource Plan, PEP 
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PGN Business Analysis Package 
New Nuclear Plant COL Development Proprietary and Confidential 

Section 1 - Executive Summary 
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PGN Business Analysis Package 
New Nuclaar Plant COL Development 

Proprietary and Confidential 
Section 2 - Strafegic Fit 

CnP??FNTIAL Section 2 - Strategic Fit 
During the COUT%B of the integrated resource planning process, the Company examined the 
development timeframe for new nuclear generation and has identffied a reliability and 
economic need for additional baseload capacity which will be needed in Florida in the 2016 - 
2018 timeframe and in the Carolinas in the 2018 and 2020 timeframe. The foal decision on 
generation type will not be made until a later date, but the current Integrated Resource Plan identifies 
nuclear generation as a recommended cost effective option to meet this demand. Investment is 
necessary for the nuclear option beginning in early 2006, to keep this choice of baseload generation 
available for future consideration. The timeline for nuclear deployment is - 10 years, while other 
technologies, such as pulverized coal is less (- 7 years). This requires an eallier investment in 
nuclear. The company has communicated internally that "preparation for new baseload generation" 
and is a significant part of both the PEC and PEF Balanced Plan for 2007 - 2020. 

Based on current assumptions such as load growth, the regulatory environment for nuclear. and the 
cost of various generation fuel types, it is Progress Energy's intent to construct a new nuclear plant. 
Having said that, COL development does not commit Progress Energy to building new nuclear plants 
should any of the current assumptions change or continuing to pursue construction should such 
construction no longer be cost effective or in the best interest of Progress and its customers. 

This project does preserve the option for a deployment of new nudear baseload generation. 
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PGN Business Analysis Package 
New Nuclear Plant COL Development 

Section 3 - Key Risk Analysis 

3.1 Market Risk 

proprietary end Confidential 
Appendix A 

Price risk: 
The ultimate decision to construct a new nuclear plant will be heavily dependent on the final 
cost to build the plant, the costs of key commodity prices (gas and coal), costs for 
environmental compliance, and the availability of production tax credits. See discussion of 
sensitivity analysis in economic analysis section for information on how these key price risks 
affect the economics of nuclear versus other base load alternatives. 

Interest Rate Risk: 
Interest rate risk may be a critical element to the construction program and will be analyzed as 
a part of the business case requesting the funding of construction. 

Hedaes: 
Before embarking on the construdion program, it will be critical to determine if hedging of any 
key commodities that drive the cost ofthe project would be prudent. This could be 
accomplished through the contract with the vendor or could be done independently if the 
exposure was significant. 

3.2 Credit Risk (Summarization of credit review) 

NonPerformance: 
The maiority of the requested funds are for NRC review fees, land purchases, and the 
engineering/licensing services contract with the joint of venture team of Sargent & Lundy, 
Worley Parson, and CH2M Hill. This contract has provisions for termination and suspension 
for non-performance. 

Default: 
In the case of nonperformance termination or default, Progress Energy would contract with 
another capable engineeringhicensing firm to assume this work. Several firms are active in 
the industry, and based on standardization of the COLA documents, transition to a new vendor 
would be practical. 
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PQN Business Analysis Package 
New Nuclear merit COL Development 

3.3 Business Risk 

hpriet8ry end Confidential 
Appendix A 

CONFIDENTIAL 
Fconomv: 
The ultimate decision to build any new baseload generation will be driven by the load growth in 
our service territories. An economic downturn in either jurisdiction may result in a deferral of 
the need to build new baseload generation. Transmission Planning & Operations will continue 
to moniior our resource plan needs based on the latest estimates of load growth and usage 
patterns throughout the COL process. Securing the COL's will provide Progress Energy the 
flexibility to pursue the option to build a nuclear plant if and when it is appmpiiate based on 
changes to current assumptions. Once approved, the COL is good for a period of 20 years to 
build the new nudear plant. 

Weather: 
Not applicable 

Environment: 
Additional environmental reaulations are most likely to imDact fossil based aeneration in an 
unfavorable way, and therehe improve the relative economics of nuclear versus gas or coal. 
See the discussion of the carbon tax sensitivity in the Economic Analysis Details Section 6. 

Other: 
In additon to the business risks listed above, the following risks also apply and must be 
managed as part of this project: 

Potential for significant regulatory changes prior to COL application submittal (such as 
the pending changes in 10 CFR Part 52) 

Intervention and the resulting contested hearings (in addition to the mandatory 
hearings) 

= Lack of locallstate support for re-zoning. permits, licenses, right-of-ways. etc., 
necessary for the selected site 

Dependency on NuStart developed standardized COL sections (as required by the 
NRC for a reference plant submittal) 

3.4 Operational 

Reliabilitv: 
The modeled results assume that the units perform at expected availability factors. 
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PGN Business Analysis Package 
New Nucleer Plant COL Devebpment 

assumed 
Fuel costs April 2005 GFF SPOD 

LAnalysis Horizon 20 Years SPOD 

3.5 Recrulatory Risk 

Described in the Regulatow Impact Analysis Section 6.7. 

Proprietary and Confrfential 
Appendix A 

CONFIDENTIAL 
Section 4 - Key Assumptions 

The current gas price forecast (March ‘06) to be used for long-term analyses shows 
substantially higher prices than the forecast used in the analyses presented in this document. 
An updated analysis of the nuclear option using the current forecast would be expected to 
show improved economics versus the all gas plan, all other factors remaining the same. 
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Section 5 - Project Alternatives Analysis 

5.1 Alternatives considered and basis of selection 

Refer to the Economic Analysis Detail Section 6. 

&oprietary and Confdential 
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CONFIDENTIAL 

5.2 Conseauences of Non- Authorization and Deferral 

If this BAP Revision is not authorized, the nuclear generation option will not be available for 
deployment in the timeframes stated in the current resource plans. Instead, the company 
would be limited to only coal (pulverized or IGCC) and/or natural gas as the only options for 
large scale generation. Based on the Clean Air Interstate Rule (CAIR) changes in S0,and 
NO, limits in the 2015 timeframe, the company's options would be limited. Further, potential 
future regulatory driven COz "taxes" to reduce green house gas emissions (GHG) could also 
limit future baseload decision options without nudear being available as an option. 

In addition, under the Energy Policy Act of 2005 (EPACT), incentives for new nuclear plants 
such as Loan Guarantees, Standby Support (a type of risk insurance), and Production Tax 
Credits would become unavailable if new Progress Energy nuclear generation is not in the 1" 
wave of new nuclear plants across the industry. There are currently 8 utilities with active new 
nuclear plant programs that would instead reap the benefds of the EPACT. Thus a decision to 
not authorize this project disadvantages nuclear generation as a resource option and impairs 
Progress Energy's potential for certain incentives under the EPACT. 
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Section 6 - Economic Analysis Detail 

6.1 Detailed Discussion of Results 
COi\33- rii11IAL 

At this time an update is not being incorporated to the Economic Section of this BAP revision. 
Currently, a new BAP is being developed and reviewed for New Nuclear Baseload Generation 
- Progress Energy Florida. Review of the most current economic analysis is ongoing and 
continues to factor in additional sensitivities for C02.Jhe economic analysis that supports this 
recommendation was performed by the System Planning and Operations Department. This 
analysis was prepared in support of the August 2005 Senior Management Retreat and further 
refined for the September 2005 PGN Board Meeting. The approach to the analysis is 
summarized below: 

Starting with a Base Case resource pian of all natural gas fired generation, alternate 
resource plans with different combinations of Gas, Coal, Nuclear and IGCC plants were 
developed to form Scenarios (See Appendix A - Alternative Resource Plans for PEC and 
PEF). 

For the Base Case and for each S nario, the future annual revenue requirements of the 
resource plan were modeled. This included both production costs (i.e. fuel) and fixed costs 
(Le, return on rate base and fixed OBM). 

The nominal difference between the annual revenue requirements in the Base Case and 
each Scenario was calculated as well as a present value of the revenue requirement 
savings (costs) for each Scenario. These results were summarized into cumulative present 
value of revenue requirement savings (CPVRR) versus the gas only case (See Figures 1 
and 2). 

The CPVRR approach allows for an analysis of how the impact of higher capital costs for 
Coal, IGCC and Nuclear (versus Gas) initially result in higher revenue requirements versus 
the gas plan, and how the impact of fuel savings begins to offset the higher upfront costs 
(the slope of the CPVRR becomes positive and the CPVRR moves toward zero). Once the 
CPVRR curve for a Scenario crosses zero, this indicates that the Scenario is economically 
favorable to the Base Case. 

The final value of the CPVRR curve shows the total present value of the revenue 
requirement savings (if positive) or cost (if negative) of each Scenario versus the Base 
Case all gas plan. In addition to demonstrating whether a Scenario is favorable to the 
Base Case, this also allows for a comparison among Scenarios. For example, Figure 1 
shows that the CPVRR of the 1 Nuclear Unit Scenario in PEC is favorable to the Base 
Case (gas only) by $317 million. It also shows that the CPVRR of the 1 Nuclear Unit 
Scenario is favorable to the 2 Coal Unit scenario by $346 million. 
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The analysis was performed over a 20 year planning horizon. (Note that the study period 
extended through 2034. The study reflected load growth for the first 20 years and held 
constant the last 40 years. Fuel prices escalated the entire study period.) Whde the model 
is capable of evaluating end effects or performing the evaluation discretely for additional 
periods, the 20 year time horizon was chosen due to the fact that 20 years provided 
sufficient time to observe the full impact of the additional capital spending for the alternate 
Scenarios and to assess the relative fuel advantages of each. The end effects that were 
modeled in strategist indicated that the relative advantage of the nuclear scenarios would 
increase going forward. (End effects me a trending of costs and benefits beyond the end 
of the detailed system simulation, and are representathe of how the economics of a given 
alternative might change through time. Because end effects are trended results, they 
should not provide the sole basis for decision making.) 

The CPVRR analysis assumed that the recovery of the investment for each of the various 
baseload resources would begin once the unit is placed in service. 
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Key assumntions 

1 Assumptions concerning the capital and operating costs for new baseload units - 
Used in Economic Analysis (in 2005$) - 

Pulverized Coal 

"Includes pipeline reservation fee 

1 Progress Energy is evaluating three potential designs for a new nuclear reactor. 
The intent is to select only one of the three competing designs for both of the 
proposed plants. The selection of the design will be based on site considerations/ 
constraints, transmission availability. costs, technical issues, and the system 
needs. The economic analysis presented in this Business Analysis Package was 
based on an 11 00 MWe net nuclear, which is most closely linked to the 

.. ~ 
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Westinghouse APIOOO design. However, the intent of the economic analysis was 
not to evaluate which reactor technology to choose for a nuclear plant 
deployment, but rather to compare the relative economics of various baseload 
generation options. The other reactor technologies are comparable to the 
APIOOO in terms of cost (when all system impact considerations are included). 

Other Kev Assumotions: 

Assumptions related to Prosyml Strategist modeling - Emissions costs (S02. 
NOx, ammonia. limestone) were included in dispatch decisions. PEF analysis 
induded Bartow repowering. System dispatch was modified to meet expected 
SO2 and NOx limits. 

Assumptions for transmission upgrades and costs - Transmission upgrade costs 
were included as a sensitivity in the nuclear analysis. An additional cost of 
approximately $600 miUion was assumed for nuclear siting in PEF. No additional 
cost was used in FEC. 

Assumptions related to Clean Air - Analysis was based on the environmental 
compliance strategy current at the time of the study. For PEC, this included 
retirement of small 5 (Weatherspoon 13. Lee 1-2) at the end of 2012. 

$645 M was included in the analysis for decommissioning costs. This cost was 
based on a decommissioning study conducted for CR3. The cost was converted 
to an annual fixed cost for inclusion in the analysis. 

Assumptions for key fuel prices: 

Commodity 
Natural Gas 
($/MCF) 

Coal ($/ton) 

Nuclear 
($/MMBTu) 

Note - Gas t 

2015-2020 I 2020-2025 
$7.60- IS8.57- 
$8.4O(PEC) $9.31(PEC) 

$8.00 PEF $8.00 PEF --I-- $48.62(PEC) $56.44(PEC) 

$7.20- $7.35- 

$42.66- $50.41- 

1$73.751 ; $63.62; ; 
$71.92 PEF $83.40 PEF 

$0.44(PEC) $0.50(PEC) 
$0.40- $0.46- 

$0.43- I$0.49- 

202542030 
Escalated @ 
-2% 

Escalated @ 
-2.5% 

Escalated @ 
-2.5% 

2030-2035 
Escalated @ 
-2% 

Escalated @ 
-2.5% 

Escalated @ 
-2.5% 

$0.47(PEF) 1 $0.52(PEF) 
ces do not include transportation costs. Coal prices are delivered 

for a generic unit. 
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Results of NuStart Economic Analysis 
In addition to the analyses performed internally, Progress Energy is an active member 
of the NuStart consortium. As such, Progress has been involved in the diswslons. 
analyses, and site evaluations surrounding NuStart Energy Development, LLC's efforts 
to obtain a combined Construction and Operating License (COL) for an advanced 
nuclear power plant, and eventually to complete the design engineering for the two 
selected reactor technologies. Progress is participating in NuStart, along with other 
electric generating companies (Constellation Energy, EDF. Exelon Corp, Enbrgy 
Nuclear, Duke Energy, FPL Group, and Southem Company) with assistance from 
nuclear reactor designers (GE Energy and Westinghouse Electric). 

While the focus of NuStart's efforts have been primarily on obtaining the COL's and 
selecting sites that would meet the environmental, safety, and other NRC requirements 
for licensing, a market based financial analysis was performed to support the 
economics of pursuing new nuclear generation. These analyses, performed using 
inputs and assumptions developed by individuals from each of the eight Nustart 
members, produced a number of various cost and retum based metrics. When 
compared to Gost based metrics of other generation types and market based views of 
electric revenues, the results were very strongly in support of the nuclear generation 
altemative. 

While there are a number of differences between the revenue requirements based 
analyses performed internally and the market and cost view economics presented by 
NuStart, (including differences in methodology, assumptions, sites identified. etc.), It is 
signifiint that the eventual results of both studies strongly support the merits of new 
nuclear generating capacity. 

NuStart, in fact, is slightly ahead of Progress's own efforts to pursue and obtain COL's, 
in that NuStart has completed its site selection process and from a group of more then 
35 potential sites selected two upon which to move forward with the COL process. 
These two sites, Grand Gulf Nuclear Station near Port Gibson, Mississippi and 
Bellefonte Nuclear Plant near Scottsboro, Alabama will be used on applications for 
Nustart's combined construction and operating licenses for new nuclear plants. 
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6.2 Scenario Analvsis (recommended alternative) 

Exoected: 
The base case results shown in the table below are based on the assumptions discussed in 
earlier sections of this report. The results shown are the total cumulative present value of 
revenue requirements savings for scenarios with nuclear versus the all gas scenarios. ln 
addition, the chart shows the total cumulative present value of revenue requirements savings 
for the scenarios with nuclear versus the next best resource plan. 

Likelv Best: 
Applies a $20/ton carbon tax 

Likelv Worst: 
Assumes construction costs increase by 20% (for the nuclear plant only) and the natural gas 
prices decrease by 20%. 

6.3 Summarv of Financial Indicators 

1 Coal Plant Versus All 

Plant versus 1 

6.4 Modelina Tool Used/ Description of Changes/ Approval 

Strategist to evaluate the CPVRR for the Scenarios 
Prosym for detailed production costs modeling 
System Planning Excel based model for sensitivities on the CPVRR calculations 
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6.5 Sensitivity Analysis Detail (sample below) 

C02 Tax Sensitivity 
A sensitivity analysis was performed to assess the impacts of a carbon tax on the economics 
of the scenario with 1 nuclear plant. The resufts of this sensitivity can be found in Appendix 8. 
As shown in the charts, every $IO/ ton in C02 tax improves the relative economics of the I 
Nuclear Plant plan versus the all gas plan by $214 million in PEC and by $149 million in PEF. 
In addition, a C02 tax would hurt the economics of the Coal based resource plans, which 
would widen the gap between Coal and Nuclear even further. For example, a $lO/ton C02 tax 
would cause the gap between the CPVRR savings of the PEC 1 nuclear plant scenario versus 
the PEC 1 coal plant scenario to increase from $314 million to $593 million. 

Construction Cost Sensitivity 
A sensitivitv analvsis was oerformed to assess the imoacts of increased consbction costs on 

~ - .... - 
the economics oithe scenario with 1 nuclear plant. The results of this sensitivity can be found 
in Appendix 6. As shown in the charts, a 20% increase in construction costs degrades the 
relative economics of the 1 Nuclear Plant plan versus the all gas plan by about $300 million in 
both PEC and in PEF. 

Gas Price Sensitivity 
A sensitivity analysis was performed to assess the impacts of changes in the gas price 
forecast on the economics of the scenario with 1 nuclear plant. The gas price Sensitivity is 
based on a change in the price forecast for gas only and does not factor in any changein the 
dispatch of the system based on the change in gas prices. The results of this sensitivity can 
be in Appendix 6. As shown in the charts, a 20% decrease in the gas prices forecast 
degrades the relative economics of the 1 Nudear Plant plan versus the all gas plan by about 
$264 million in PEC and by $404 million in PEF. As shown in the charts, the coal and IGCC 
relative economics would suffer similar declines in value relative the all gas plan for the same 
change in gas prices. 

Production Tax Credit Sensitivity 
The Energy Policy Act of 2005 included provisions for production tax credits for the first 6000 
MW of new nuclear power plants to be built. These credits would be valued at $1.8 cents per 
Kwhr of output for the first eight years of operation and would be capped at $125 million 
annually. The sensitivity shown in Appendix B assumes that these plants receive the full value 
of these credits. This sensitivity was performed for the PEC case only; however the relative 
increase in value would be identical for the PEF case. 

6.6 Operational Analysis Detail 

Refer to Section 1.1.1 of this document. 
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6.7 Renulatorv lmoact Ambsis 

Progress Energy has an obligation to ensure that adequate electrical baseload capacity is 
installed in a timely manner to meet the customer electrical demand with necessary reServe 
margins. Based upon current information and forecast and detailed system planning it 
appears that baseload capacity is needed in the 2016 - 2018 timeframe in the Florida service 
territory and 2018 - 2020 timeframe in the Carolinas. 

The various generation technologies have different total deployment times with nuclear being 
the longest at - 10 years, followed by pulverized coal at - 7 years. Natural gas (such as CTs) 
has an even shorter deployment period. In order to best serve Progress Energy customers, 
all generation technologies availabte to the market should be cansidered in baseload 
additions. As noted in earlier sections of this document CAlR impacts, and potential C02 
taxes complicate the decision for extensive fossil deployment. 

At this time, nudear is competitiie with other available generation technologies. Various 
analytical modeis and industry information presented in this document support this conclusion. 
This is particularly supported by advances in the remtortechn6lagydesign that simplify the 
plant (i.e,, reduce the number of components) and by use of a modular construction approach 
to add additional certainty to the construdin process. 

In order to best serve our customers, Progress Energy needs to invest the capital funds to 
start the nuclear licensing process which will allow a nuclear deployment if subsequent 
analysis demonstrates nudear as the best choice. As the nudear generation deployment 
process continues, there exists several decision points *ere nuclear must be re-evaluated 
and determined to be the best overall option for baseload generation addition. The future 
decision points include: 

o NRC COLA Submittal - Once the COL applications (COLA) are completed for each 
service territory (PEC and PEF), a decision to proceed with the submittal of the 
COLA to the NRC should be made by Senior Management This period is referred 
to as Phase I1 of the COL process under Section 1.1.1. and represents the 2"d 
major spending period for the COL effort. This is a decision point where the 
nuclear option should be reevaluated and determined to be the best baseload 
generation choice going forward. 
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o Long Lead Equipment Ordering - In advance of on-site construction of a new 
nuclear plant, several large components must be ordered to ensure their timely 
arrival to support the overall construction schedule. Based on limitations of 
industrial forging capacity in the world. particularly with ultra-large metal forgings 
(600 tons), these long lead orders will likely be placed several years prior to start of 
on-site construction (currently expected to be in 2008). This is a decision poinf 
where the nuclear option should be reevaluated and determined to be the best 
baseload generation choice going forward. 

o Start of On-site Construction, including Module Fabrication - Prior to receiving 
the approved C O L  by the NRC, it is expected that on-site module construction, site 
earthwork grading, and excavation will start. These are considered non-safety 
related activities, but represenf a further capital financial investment. This is a 
decision poinf where the nuclear option should be re-evaluated and determined to 
be the best baseload generation choice gwng forward. 

o Start of Safety-Related Construction - Upon receipt of the COL, safety-related 
construction can commence. This represents the nuciear deployment period where 
the largest financial tmmmitments will be made by the company for new baseload 
generation. This is a decision point where the nuclear option should be re- 
evaluated and determined to be the best baseload genemfion choice going forwad. 

This Business Analysis Package (BAP) includes only the financial expenditures up 
through receipt of the approved COLs. But the informed decision making for continuing 
the nuclear deployment has several major milestones ahead as demonstrated above. 
This allows p h i n g  with an integral ongoing re- evaluation and re-determination 
that a nuclear baseload generation addition is the best decision for our stakeholders. 

Each of theses future decision points will have to consider several factors, including the 
nuclear regulatory envimment, anticipated fuel costs, refined installed capital cost of 
the various generation types, CAIR limitations, CO:! taxes, load growth in the service 
territories, etc. 

6.8 Market Analvsis 

Customer Analvsis 
NA 

Comuetitor Analvsis 
NA 
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6.9 Non-Financial Considerations I lntanaibles / Un-auantified 
Financial Considerations. Others 

There are other relevant considerations in supporting this Business Analysis Package (BAP). 
Progress Energy needs to maintain a diverse generation porffolio as to not be too dependent 
on a particular generation fuel type, If diversity is not maintained, customer rates are subject 
to volatile changes as a particular fuel cost change dramatically with market conditions. 

The Clear Air interstate Rules (CAIR) promulgated in 2005 yields considerable limitations on 
extensive fossil baseload generation deployment This is further complicated by potential 
carbon "taxes" being assessed on fossil CQz emissions to reduce greenhouse gas emissions. 
For these reasons, a nudear option which is not affected by CAIR and/or carbon taxes should 
remain a viable option. 

The Energy Policy Act of 2005 provides specific financial incentives for deployment of 
advanced new nuclear plants that include loan guarantees, standby support (a type of risk 
insurance) and ptoduction tax credits. These incentives are expected to be only available for 
the 1"wave of m nuclear plants constructed in the US. While the financial values of these 
incentives are not the principle basis for choosing nuclear generation, they are nonetheless 
relevant in the final decision of new baseload generation deptoyment, and contribute favorably 
to a nuclear decision. 
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Nuclear Engineering & 
Servlces Department 

Performance Evaluation 

&@)FlD€NT @W and Confidential I AL 

support of procurement activities to purchase-long lead items 
Engineering support for Fire Protection, PRA, Nuclear Fuels, 
and Procurement 
NRC Regulatory affairs and QA support 

Appendix A 

Section and Regulatory 
Affairs Sectlon (PERAS) 

Nuclear Projects & Canst. 
Nuclear Security 

HNP. RNP, BNP , and CR3 

6.1 0 lntearation and Proiect Performance Assessment Plan 

Primary responsible organization for constructing plant site. 
Nuclear specific security concerns. security plans, and Design 
Basis Threat (DBT) support 
Sumort specialized areas technical reviews 

6.10.1 Organizational Requirements/ Integration Issues 

This section details the role of the New Nuclear Deployment Organization which includes 
personnel dedicated to the COL development effort, and additional organizations that will 
provide instiitional support for this project effort. 

I Organhatlon(new) I development I licensing activities. engineerha activities. and 1 

sitinb generation and I 
on support 
Integration. economic 

I analysis. Sales & Use Tax analysis, Property Tax analysis. 
Treasury 8 Rlsk I Financial analysis support 

\ media. 
Project Assurance I Project Assurance Plan (Prudency) 

Audit Services I Overall process compliance 
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6.10.2 Project Objectives/ Goals! Expected Benefits 

The Company’s overall mission is to plan for reliable and cost effective energy supply 
resources for our customers. Presently, the development of new nuclear generation 
represents both a reasonable and cost effective resource to serve customer needs in 
the 2016 timeframe and beyond. 

The primary objective and goal of this BAP is to deliver NRC approved COLs for both a 
Carolinas new nuclear plant and a Florida new nuclear plant. With these COLs, 
Pq ress  Energy will be in a firm position to make a final decision on the type of new 
baseload generation to be added to meet the growing baseload needs. 

6.10.3 Benefits Assessment Methodology, Schedule and Responsibility for 
Assessment 

Methodolow: The success of this project is based on the successful approval by the US 
Nudear Regulatory Commission (NRC) of a Combined Operating License (COL) for both 
a Carolinas and Florida site. 

Schedule: Success of this project will be demonstrated by successful acceptance of the 
COL applications by the NRC per the schedule in Section 1 .I A, followed by a successful 
COL issuance by the NRC 30 -42 months later. 

Responsibilii: The new nuclear plant deployment organization (currently under the 
Nuclear Engineering & Services Department) funded by the project is responsible for the 
successful completion of this COL project. The Nuclear Projects and Construction 
Department is responsible for construction, start up and turnover of the plant. 
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6.1 I Wrap Up Conclusions and Recommendations 

As repeated from Section 1.2: 

It is recommended to Senior Management, that this Business Analysis Package Revision be 
approved for the authorization of multi-year capital funding to complete the technology, siting 
and COL development activities for new nuclear generating units in the Carolinas and Florida 
as described in the prior section. 

The purpose of this revision to the BAP is to increase the authorized amount from e e d a c t e d -  to 
- Rehctc.1 an increase of . RP&C~$ 

Redartedf of the increase is driven by the projected cost of the Levy County land 
acquisition and adjacent land required for access roads, heavy haul route, and 
transmission access corridors. The Rayonier land purchase will cost approximately 
$52.2M ($45M for the purchases, $2.7M for legal and closing fees, and $4.5M due once 
Levy Nuclear Plant COLA is issued). The purchase of required adjacent land IS 
estimated at $Redacted The original authorization was completed prior to site selection 
evaluations being completed and assumed the purchase of 2,500 acres @ $10.000 per 
acre for a total cost of $25M. The current projection includes more acreage at a higher 
cost. 

$4.9M of the increase is associated with FEMA fees and Site Certification Application 
requirements. 

o In January 2007. Nuclear Plant Development (NPD) was informed that the 
Department of Homeland Security would require each new plant applicant be 
subject to an annual FEMA fee of $300,000. This new fee was not included in 
the original BAP. 

o To meet the planned commercial operation date for Levy Nuclear Plant it is 
necessary to start the Site Certification Application process earlier than planned. 
The increase shown in this revision is not an increase to the total project costs. 
It is an acceleration of planned work from a future phase of the project. 

Other adjustments have been made across cost categories to better reflect the actual 
cost of the COLA and the resources required (higher than planned COLA preparation 
costs are offset by lower Westinghouse COLA support and internal Progress Energy 
labor). These adjustments do not impact the overall projection for the project. 

This BAP revision represents the necessary capital investment to ensure that the nuclear 
option is available for senior management consideration. Approval of the BAP revision helps 
to ensure that the Company continues to preserve the ability to meet future generation needs 
with nuclear capacity. It is cost effective, and offers advantages in fuel diversity, stable energy 
prices, the ability to meet capacity requirements, reduces dependence on foreign fuel supply, 
and reduces greenhouse gas and other air emissions. In preparation for the Levy County 
Needs Determination testimony to be filed Is‘ quarter 2008, an economic analysis will be 
updated during 4” quarter of 2007. 

~- 
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Key Cost Data Used in the Analysis 

Baseload Generation Study -June 2005 
Technology Assumptions 

Combined C@e 
Rauna. Mw 

EPRI TAG B u m  B HcDonnell 
Camlfnas FforWa camllnas F W a  

521 512 497 488 
Total-JvernQM Cost VkW 423 432 642 653 
Heal Rate, BtUlkWh 7,040 7,054 6,831 8.835 
 bed oaM (m w h g  -, w), Slkw-yr 26.05 3599 28.87 38 85 
V a M e  08M. YMWh 1.60 1.63 3 24 3.29 
Construtiwn Time. Years 4 4 3 3 

Pulverized Coal (Sub) 
Rating, MW 
Total Ovemaht Cast $kW 
Heal Rate. BhlMWh 
Fixed 08M. UkW-Yr 
Vertable. WM. UMWh 
Conghudi The. Years 

500 5co 500 500 
1,030 1,140 1.540 1,673 
9,283 9,416 9,lW 9.100 
30.30 30.30 18.18 1818 
2.80 3.06 3.76 3.33 
6 8 5 5 

Coal Gasifidon Combined Cycle 
Wcg. MW 499 496 497 488 
Toel OvemQhl Cost W 1.223 1.273 2.033 2,113 
Heal Rate, 6 W W h  8.623 8.637 8,942 8.950 
Fixed O M .  $kW-Yr 35.54 3638 24 66 25.08 
Vanable oaw, UMWh 1.12 1.15 5 98 5.94 
Construdiwn Time. Years 8 8 5 5 

Ratine. MW 1,100 1,100 
Total Over6jgM Cost, S/w 1,512 1.559 
Heat Rate. EtulkWh 10,760 10,300 
Fixed oaw. W - Y r  76 15 78.32 
Varhble OBM, UMwh 156 1.56 
Construclion Tme, Years 11 11 

Nudear 

Notes: 
Costs are in MOS. 
PE Nudear capnal mst based a, 6aM Pc cape l  WI 
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Conoco 
Phillips PE Nuclear 

CBrOllneJ Florida 

502 
1.435 
a822 
60.57 
1.96 
3 

1,100 1,100 
1.540 1,573 
10.760 10,300 
77.63 77.63 
1.56 1.56 
11 11 
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Appendix 8: Sensitivity Tables and Other Results of Analysis 

Sensitivitv of Nuclear Results to CO2 Tax - PEC 
8cmi6vlyd(HrbarS~toMZTu 

UL%POO - ~ ~ P O O  
n 2 1 M P W  
u 
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Q 
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Sensitivity of Nuclear Results to C02  Tax - PEF 

SensIUvity of Nuclear Savings to Carbon Tax Levels 

..-"".--I 
d. - __.. .. 1.200.000 . 

l.aw.000 

,..- .,. ._,- .- <' 

-- 
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- 1 Nuclear Unit + $lOlton 
1 Nuclear Unit + WOImn 

- 1 Nucleat Unit + I2Wm 
..... 1 Nuclear Unll+ $SOlton 

-1 Nuclear Unit 
1 Nuclear Unit + $30lton 
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Sansitivity d Nuclear Savings IO CIprtPl Coat lnCreUer 

2014 2015 2018 2020 2022 2024 2028 2028 2030 2032 20% 

Sensitivitv of Nuclear Results to Increases in CanitaJ Cost - PEF 

SensitMty of Nuclear Savings to Capital CWt Im- 
8W.OW 
700.000 
BoO.oW 
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New Nuclear Baseload Generation Project 
Progress Energy Florida, Inc. 

Business Analysis Package 

~ ~ ~ ~ I ~ ~ ~ T I A L  Section I - Project Overview 
I .I Key Proiect Information 

This Revision 2 to the March 2006 Business Analysis Package (BAP) provides the approval 
mechanism and the official documentation to continue moving forward with development of 
new nuclear generation at the Levy County Site and to specifically authorize funding above 
the amounts approved in the March 2006 BAP as modified by the September 2007 Revision 1 
to the March 2006 BAP. In accordance with [the Major Capital Projects Integrated Project Plan 
(IPP) Policy ADM-SUBS-0080, going forward, the BAP process will be replaced by the 
Company’s new Integrated Project Plan (IPP) process under which all future formal approvals 
will be documented. This BAP represents only the funding requirements necessary for 
generation and does not include funding for transmission. This BAP incorporates the cost 
associated with the Letter of Intent (LOI) dated March 28,2008 authorizing WEC to start supply 
chain activities (Le., Quality Assurance, project management, and engineering services as 
necessary to negotiate and establish manufacturing agreements, etc.) for a limited scope of 
long-lead equipment associated with the API000 reactor technolow. 
limited L e w  site sDecific develomnent activities. 

Redacted Redacted 

As noted above in the March 2006 BAP, the company authorized the development of (1) the 
Combined Operation License Application (COLA), (2) selection of the preferred generation 
technology, (3) review and identification of suitable plant sites, (4) pursuit of required land use 
authorizations and subsequent preparations for acquisition of property. A BAP Revision 1 was 
completed in September 2007 to incorporate additional land costs, the need to start the Site 
Certification Application (SCA) process earlier than planned to support the 2016 commercial 
operation date, new FEMA fee requirements, and additional COLA scope items. 

The purpose of this BAP revision is to segregate the authorization of Progress Energy Carolinas 
(PEC) and Progress Energy Florida (PEF) COLA costs and seek approval to fund additional PEF 
work scope items required to preserve the new nuclear option and preserve the 2016 commercial 
operation date. This BAP Revision 2 incorporates, among other things, the best available information 
known at this time on the ability to permit plants, load forecasts, projected plant cost, available power 
generation alternatives including renewable energy technologies, radioactive waste disposal status, 
projected costs of key commodities including generation fuel options, current and potential 
environmental compliance costs, viable non-generating conservation, renewable energy and 
demand-side management alternatives, and the adverse consequences that will result if the plants 
are not added in the 2016 to 2017 timeframe. The initial economic analysis of the nuclear generation 
option has been reviewed and in view of all of these factors, including those set forth in Florida 
statutes, the analysis supports the continuation of the project into its next key phases of development 
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to preserve the ability to meet the need for power beginning in 2016 with the nuclear generation 
option. 

1.1.1 Nuclear COLA BAP - Establishing the Current Project Scope: 

The following activities and accomplishments have moved the project fonvard to aid in defining 
the project scope and refining the Company's understanding of the timeframe and resources 
required to continue with development: 

(A) In support of pursuing new nuclear generation for PEF, a COLA is-being 
developed for the Levy County Site in Florida. The COLA will be developed per the 
requirements of 10 CFR Part 52, using the guidance of NE1 04-01, Industry Guideline 
for Combined License Applicants under 10 CFR Part 52. Under the new U.S. Nuclear 
Regulation Commission (NRC) licensing process, a single license is now issued for 
both the construction phase and operating phase of a new nuclear power reactor. The 
Levy COLA is scheduled to be submitted to the NRC July 31,2008. The project scope 
for development of the COLA for Florida is encompassed in the work scope approved in 
the initial BAP (1) dated 3/10106. 

(6) The work performed under the authorization of the 2006 COLA BAP identified 
suitable sites in both the Carolinas and Florida for new nuclear generation. In 
Florida, NGG performed a detailed analysis of potentially viable sites within and near 
PEFs service area. NGG performed the analysis consistent with the requirements of 
the NRC. The site selection process included, among other things, detailed evaluations 
of various site technical parameters (geology, seismology, hydrology, cooling water, 
environmental, etc.), consideration of business strategic considerations (land 
acquisition and ownership, leveraging existing nuclear facilities and support systems, 
etc.), and a high-level evaluation of the likely transmission system upgrades required. 
The analysis resulted in the ultimate selection of an approximately 3,105 acre parcel in 
Levy County (the Rayonier Property) as the preferred site. In addition, PEF purchased 
an additional approximately 2,159 acre tract contiguous with the southern boundary of 
the Rayonier site, which secures necessary access to a gulf water supply, as well as 
transmission exits from the plant site. 

(C) Concurrently, under the COLA BAP, the Nuclear Plant Development (NPD) 
organization conducted a detailed review and analysis of potential advanced 
nuclear power reactor technologies. The technologies evaluated included the 
Westinghouse Electric Company, LLC (WEC) Advanced Passive AP-1000, General 
Electric's (GE) Economic Simplified Boiling Water Reactor (ESBWR) and AREVAs 
European Power Reactor (EPR). In addition, the Company reviewed the viability and 
cost-effectiveness of the GE Advanced Boiling Water Reactor (ABWR) design. The 
advanced nuclear power plant designs have been significantly improved by use of 
passive design safety features that reduce the total number of active components 
(pumps, motors, and valves, etc.) in the plant. This reduces the relative plant 
equipment costs, and correspondingly reduces future operating and maintenance costs. 
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After a thorough analysis, PEF has initially selected the Westinghouse APlOOO 
technology for the basis of the COL application. Progress Energy is currently 
negotiating the terms and conditions for an EPC contract for this technology. 

(D) The NPD organization is preparing a Site Certification Application for Levy. 
The SCA is being prepared pursuant to the requirements established in FDEP Form 62- 
16.900. The need for the project, environmental impacts, construction impacts, and 
operational impacts are key components addressed in the SCA application. 

As a result of the work authorized and performed to date, the requirements for design 
and construction of a new nuclear generating facility in Florida have been more clearly 
defined. The next phase of authorization, as outlined in this BAP-revision, is to approve 
funding above the amounts approved in the March 2006 BAP as modified by the September 
2007 Revision 1 to the March 2006 BAP. A new authorization request will be prepared upon 
successful completion of EPC negotiations to transition to the new Integrated Project Plan 
(IPP) Process to proceed further with design finalization, permitting, pre-construction, and 
construction requirements of the new facility. 

1.1.2 PEF Nuclear Project Total Project Scope: 
The current total project scope of the PEF Nuclear Project is defined as: 

WEC and Shaw Stone & Webster (SS&W) will provide services to PEF to design 
and construct a two unit Westinghouse Advanced Passive AP 1000 nuclear 
power generating station at a site selected in Levy County. 

The scope also includes WEC design finalization, SS&W site specific engineering 
(make-up and blowdown systems, cooling towers, plant site preparations, etc.), 
and associated transmission line direct connectiondupgrades. 

All other owner costs and a staffing plan to fully staff the two unit station are also 
included in the project scope. 

The table below describes the overall project activity structure: A detailed project milestone 
schedule is currently being refined to encompass specific control points for key reviews and 
required approval decisions. 
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.pproval I Land Site Selection 
,cquisition (approved in 
le initial COLA BAP 8 
:OM BAP Rev I )  

COLA Preparation and Review by the NRC 
EPC Contract Development 
Site certification 
Project Cost Analysis (Price Certainty) 
Conceptual Design to support COLA prep 
Westinghouse Design Finalization 

Coolina Tower Desion 

2007 - 201 1 lesign 8 Site 
ingineering Site Specific Layout 

Intakeland Discharge Structure Design 
Permanent Facility Design I I 

~~ 

Site Certification Approval 
Federal, State, 8 Local Permit Approval 
Procurement Planning 
Order Long Lead Equipment 
Manufacture 8 Ship Long Lead Equipment 

Project Oversight 

2007 - 2017 

2008 - 201 2 

iite Permitting 

rrocurement of Long 
.ead Equipment 

'roject Management Construction Staffing 2007 - 201 7 

Legal Services I NRC Inspections I I 
Taxes &-Insurance 
Site Clearing 8 Grading 
Site Access 8 Roads 
Remedial Work for Plant Foundation 

3n-Site Construction Warehouses 8 Fab Shops 
Facilities Laydown &Module Fabrication Area 

Temporary Power 
Implement site staffing and training plan Staffingnraining 
Operational/Control Programs 

Construction of AP-I000 Containment Building 
Power Block Auxiliary Building 

Turbine Building 
Diesel Generators 
Construct Cooling Towers 
Construct Intake and Discharge Structures 
Construct Permanent Warehouses 8 Buildings 
Construct Major Linear Facilities 
Initial Core 2015 (UI) 

2016 (U2) ComDlete Pre-Operations Testing 

2009 - 201 2 Site Prep 

2009 - 201 1 

2007 - 201 7 

2012 - 2017 

2009 - 2016 Construction of Site 
Infrastructure (Facilities, 
Rail, Cooling Tower) 

Initial CorelFuel Load 

Transmission 
(Currently under separate 
authorization) 

Power Ascension Testing 
Route Selection 
Survey 8 Appraisals 
Transmission Facilities Design 
Right of Way Acquisitions 
Tower Fabrication 8 Installation 
Substation Construction 8 Commissioning 

2007 - 2015 
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In total, nuclear power plant licensing, construction, and start-up activities are estimated to 
require approximately 10 years for completion. 

The construction duration for a new nuclear facility is longer than for the other generation 
alternatives being considered. PEF will continue to monitor the feasibility of the nuclear 
generation project. Since the approval and construction timeframes for conventional gas 
combined cycle and/or simple cycle combustion turbine power plants are shorter than the 
timeframe for nuclear generation, these options will remain viable alternatives for a period of 
time if conditions warrant reconsideration of continuation with nuclear construction. 

1 .I .3 PEF Nuclear Project Scope of This Authorization Request: 

COLA Phase I Preparation - Additional scope is necessary to complete the COL application 
development for Levy. This includes, but is not limited to, an alternative blowdown pipeline 
route, constructing and testing services for various concrete pads (used as engineering 
backfill), site foundation 8. sub-grade remediation work, and additional environmental 
evaluations. 

Site Certification Application - Additional work has been identified as necessary to support 
the SCA submittal in June 2008. Part of this scope includes the preparation of the 
Environmental Resource Permit (ERP) application package, development of a wetlands 
mitigation plan, and preparation of any Federal Permits required to support the SCA. 

Owner Engineer Support - Owner Engineer support is needed to support ongoing EPC 
negotiations and site-specific engineering, as well as other potential licensing and engineering 
work that requires special technical expertise or supplements NPD resources. 

Limited Work Authorization -The LWA will be developed and submitted concurrent to the 
NRC concurrent with the Levy COLA - An approved LWA will allow work to begin on specific 
items defined in the LWA such as installation of a permanent concrete diaphragm wall, roller 
compacted concrete placement under the nuclear island and installation of foundation pilings 
for the Annex, Radwaste, and Turbine Buildings. 

Price Certainty Update - Price books were developed by the technology vendor to determine 
and document both nuclear island and site-specific project estimated costs. The price books 
also provide insight needed for EPC negotiations, and are a key input to the total project cost 
information update provided in the March 11, 2008 Need Determination filing. 

Letter of Intent (LOI) on Long Lead Equipment - In order to maintain the nuclear option 
available to meet PEFs need in 2016, certain procurement and engineering activities must 
start in early 2008. Specifically, on March 28, 2008, PEF executed a letter nf intent (LOI) with 
WEC and Shaw. Redacted 
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Redacted 

Detailed Design of Site Permanent Structures - Identified site specific develo ment and 
engineering activities not included in the LO1 that need to proceed during 3'* & 4 quarters in 
2008 to ensure the.2016 COD remains viable. Examples of these activities include clearing, 
grading, excavation, subsurface preparation, and site building design and permitting. 

I! 

I .2 Recommendation and High Level Discussion 

It is recommended that this BAP Revision 2 be approved for the authorization of initial long 
lead AP-I000 equipment procurement per the terms of the WEC/SSW LO/, additional COLA 
funding, and other scope for the items provided in Section 1.1.3 of this BAP Revision and is 
also documented on the Project Authorization Revision (PAR). An additional authorization 
request will be prepared upon completion of EPC negotiations pursuant to fhe new IPP 
Process. 

Based upon current capacity and energy forecasts, PEF has identified that additional generation 
capacity will be needed in the 2016 to 2018 timeframe to meet the needs of the Company's 
customers in Florida. The planned nuclear capacity additions of 1092 MW in 2016 for Unit 1 and 
1092 MW in 2017 for Unit 2 will meet the needs identified in the 2016 timeframe. To preserve the 
ability to meet this future generation need with nuclear capacity, PEF must commence the capital 
funding requested in this BAP at this time. If authorization is not provided, the nuclear generation 
option will not be available to PEF in the 2016 timeframe. Instead, PEF will be limited to natural gas 
based generation alternatives to meet the need for generation in that timeframe. Taking into account 
current environmental requirements for fossil fuel emissions, the potential for green house gas (GHG) 
regulations, and the federal legislative incentives for new nuclear generation, among other factors, 
new advanced nuclear generation is the most cost-effective, reasonable alternative to meet this 
need, At this time, additional advantages supporting the commitment to continue to pursue the 
nuclear generation option to meet PEFs future generation needs include: 

The need for continued fuel diversity and security 
The need for improved stability of energy prices 
The need for baseload generating capacity 
The need to reduce PEFs dependence on volatile fossil fuel supplies (particularly oil and 
natural gas) 
The need to reduce GHG and other air emissions, and 
The need to contribute to the long term stability and reliability of our electric grid 
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Applicable 
Spending Years 

1.3 Funding Requirements and Source 

COLA, Technology and Site Selection 8 Land 2005 - 2012 

2005 - 2012 

Table 1.3-2 

2005 - 2012 COLA, Technology and Site Selection and 

2008 - 2017 

(Facilities, Rail, Cooling Tower, etc) 
Staffing &Training 
Project Management 
Initial CorelFuel Load 
Permits, Insurance, Fees, 8 Taxes 
Escalation 8 Contingencies 
AFUDC 

Total Project Cost Estimate 

LUUO - LU I O  1 

2010 - 2017 

2007 - 201 7 
2007 - 201 7 I 

Page IO of I 72 



PEF Business Analysis Package Proprietary and Confidential 
New Nuclear Baseload Generation ProjectSection I - Project Overview 

Redacted 

The previous project authorization did not include a projection for AFUDC. This 
authorization incorporates an estimate for AFUDC to better reflect the total anticipated 
cost for the project. This estimate is subject to change based on actual cash flows and 
the classification of costs as pre-construction versus construction. There is currently 
some outstanding questions which could impact cash flow and total project AFUDC, 
however, that total project estimate is consistent with the estimate provided for the 
Need Determination Filing on March 11,2008. 

1.3.1 Specific Project Cost Items and Clarifications 

Transmission Improvements: Transmission costs of $2.5 billion (excluding AFUDC) 
for the units are included in the economic analysis presented in this BAP based on 
project cost estimates provided by Transmission Department in February 2008. These 
costs reflect full ownership by PEF and support the system requirements for both new 
units at Levy County. As the transmission design and licensing efforts progress, more 
detailed cost estimates will be available for further refinement of the economic analysis. 
It is assumed that transmission work will be completed approximately one year prior to 
the commercial operation date of the plants. 

This BAP represents only the funding requirements necessary for the nuclear 
generating station, and does not include funding for transmission system 
upgrades beyond the Levy switchyard. 

Non- Capital Expenses: The following itemdactivities are considered non-capital 
expenses and are not included in this BAP: 

NuStart Energy Development, LLC related member company fees and 
associated expenses. 

Other noncapital expenses (e.g., standard attire, relocation, general training, 
etc.) for PGN personnel 

lnternal Support Departmental Labor Costs: Internal labor costs (non-incremental) 
for support groups such as Corporate Communications, Regulatory Affairs, System 
Planning, Accounting, etc., are not included in this BAP. NPD utilizes a Baseload 
Generation Charging Matrix, a detailed breakdown of work activities by organization 
which is appropriate to capture capital project costs. Property Plant Accounting, 
Material Accounting, Regulatory Accounting, and NGG Business Operations will 
periodically update this listing as appropriate. 

~- 
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December 2006 

February 2007 

June 2007 

December 2007 

February 2008 

Mid 2008 

1.3.2 Project Cost Update Timeline: 
The schedule below based on the best information currently available, outlines the current 
timeline for establishing and updating project cost as the project progresses: 

submitted by WEC. (Completed) 
Update to CapEx from WEC, Levy Purchase Agreement finalized, initial 
total cost estimate completed (includes Sargent 8Lundy estimate for site 
specific items) (Completed) 
Update to Technology Evaluation completed, GFF input provided to 
System Planning (Completed) 
Updated cost estimate for total project cost at time of approval for BAP 
(Completed) 
Pricing update from WEC addressing the APIOOO Nuclear Island. 
(Completed) 
AP 1000 Price Book Levy Units 1 82. Includes indicative price for a two 
unit AP1000 Plant including site specific considerations. (Completed) 
EPC projected to be signed. 

I 
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1.3.3 Cash Flow Charts: 
The chart provided below shows the current estimated costs included in this BAP for a two unit 
WEC AP-1000 nuclear power generating station in Levy County Florida. The graph shows 
yearly annual estimates as well as the cumulative total cost of the units (excluding 
transmission costs). The charts below are consistent with costs supplied for the Mar 1 lth, 
2008 Need Determination filing , but are adjusted for 2008 funding requirements necessary to 
preserve Levy‘s position in the AP1000 manufacturer’s queue, lock in price quotes on certain 
major components. and continue with limited Levy site development activities. 

Figure 1 -Cash Flow of Current Estimated Total Project Cost (by Year) 

(Note: Transmission Costs are NOT Included) 
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Figure 2 -Cash Flow of Cumulative Estimated Total Project c ~ ~ F I ~ ~ ~ ~ ~ A L  
(Note: Transmission Costs are Not Included) 

1.4 Proiect Scope & Schedule Details 

I .4.1 Long Lead Equipment and Pre-Construction: 
Prior to construction, procurement of large long lead equipment components is a key 
requirement to secure PEF's position in the queue for nuclear generation plant equipment 
necessary to complete the new generating units in Florida in the timeframe needed to meet 
P E F s  need. 

Based on limitations of industrial forging capacity in the world, particularly with ultra-large 
metal forgings (-600 tons), these long lead orders must be placed several years prior to 
construction commencement. The current purchasing assumptions require a significant cash 
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e ~~~~~~~~~~ I A1 
The long lead equipment items identified by WEC for the project include, but are not 
limitnri tn ‘ Redacted 

Based on estimates developed in discussions with WEC, the cost of the second nuclear 
unit is projected to be substantially less on a $1kW basis than the first unit if the second 
unit enters commercial service within 12 to 18 months of the first unit. The projected 
cost savings are based on anticipated efficiencies for concurrent manufacturing of large key 
components and continuous mobilization for on-site construction of both units. As a result, 
PEF is planning to procure the long lead equipment items for both nuclear units concurrently 
to gain these economies of scale and significantly lower the overall cost of the project. 
Senior Management will review and approve the actual terms and conditions for the funding of 
long lead equipment items. 

1.4.2 Sequence and Schedule - Levy County Site Development 
The Integrated Master Plan provides the timeline and the major milestones necessary to 
engineer, procure, and construct the new nuclear units. It is anticipated that the significant site 
pre-construction activities will start roughly 1.5 to 2 years before the COL is expected to be 
issued. Planning activities associated with the new Training Facility is also in progress. 
Certain non-safety related pre-construction activities may proceed following Florida 
Department of Environmental Protection and US. Army Corps of Engineers approval prior to 
NRC authorization. These include activities such as clearing, earthwork grading, excavation, 
subsurface preparations, and on-site module construction. The pre-construction phase also 
includes site specific engineered items such as the intake, discharge, and cooling towers. 
Also included in this phase of the project is putting the staffing infrastructure in place to 
support construction activities for the site. As part of the price certainty work authorization, a 
Levy Integrated project schedule has been delivered by Westinghouse. The schedule 
integrates the AP1000 Engineering, Procurement, Construction, and includes Levy site 
specific activities. NPD is in the process of reviewing the schedule for updating the Integrated 
Master Plan. (Reference Appendix C for the current Integrated Master Plan). 

The planned start of safety related construction is expected to begin after NRC COL 
issuance. Upon receipt of the COL, which is anticipated in early 2012, safety related 
construction can begin. This includes “I” concrete”, and the modules that make up the 
Containment Building, Auxiliary Building, Turbine Building, Radwaste Building, and Diesel 
Generator Building. This starts the nuclear deployment period where the largest financial 
commitments are expected to be made. It is expected that Senior Management will review and 
give final approval prior to commencing safety related construction. NPD is in the process of 
preparing a Limited Work Authorization (LWA) that will be submitted to the NRC at the same 
time the Levy COLA is submitted. An approved LWA should allow work to begin on specific 
items defined in the LWA such as installation of a permanent concrete diaphragm wall, roller 

- _  
Page 15 of 172 



PEF Business Analysis Package 
New Nuclear Baseload Generation ProjectSection 7 - Project Overview 

Proprietary and Confidential 

compacted concrete placement under the nuclear island and installation of foundation pilings 
for the Annex, Radwaste, and Turbine Buildings. This LWA work would commence in 
advance of the COL issuance and allow the excavation and engineered backfill to be in place 
to support I*' concrete upon COL issuance. 

Following the completion of safety related construction, Start-up activities will 
commence. These activities include pre-operational testing, nuclear fuel load, and power 
ascension testing, which leads to commercial operation. 

Progress Energy is a member of NuStart Energy Development, LLC, a consortium 
formed to further develop and license nuclear technologies that will be the "next 
generation" of nuclear reactors. This project will closely follow the activities of NuStart to 
promptly adopt lessons learned and industry determined best practices. In addition, PEF is 
dependent upon certain NuStart deliverables related to first-of-a-kind (FOKE) engineering on 
the advance reactor technologies that is ultimately necessary to complete the Progress Energy 
plant deployment in Florida. 

1.4.3 Project and Plant Staffing, Training and Security: 

Staffinq for Desiqn and Construction Manaqement 

The Nuclear Projects and Construction Department will have primary responsibility for 
development of the site and construction and commissioning of the new units. Most of 
the current activities are being managed in the Nuclear Plant Development area, but plans are 
being developed to transition primary control to Nuclear Projects and Construction when the 
project management and support requirements for construction begin to ramp up. Project 
development and design activities will be performed in several locations, including the WEC 
and Shaw corporate headquarters, the supplier's locations, the Raleigh Corporate 
Headquarters, the Crystal River 3 site, and the Levy County site. As the project progresses, it 
is anticipated that a Florida Project Office will be established. 

Staffinq and Trainina for Commercial Operations 

The Levy Nuclear Plant Staffing & Training Plan will be developed prior to Commercial 
Operation. The initial Operating Plant staffing and training plans for the Levy Nuclear Plant 
were developed within the APIOOO Builders Group (BG) for Plant Operations. The five utility 
members (Progress Energy, TVA. Duke, SCANA, and Southern) reviewed existing plant 
staffing plans, INPO ACAD training and accreditation requirements, NRC licensing 
requirements ( I O  CFR Parts 52 and 55). and APIOOO design and operation attributes to 
determine an appropriate plant staff size. Additionally, a phased staffing timeline was created 
which includes experience needs. 

- 
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Based on current estimates from the AP 1000 Builders Group, plant staffing 
requirements for a two unit site would nominally be approximately 700 utility personnel 
once the plant is in full commercial operation. This staffing estimate does not include 
nuclear security since each site will be staffed per the site-specific security plan. It also does 
not include the personnel used for tasks such as housekeeping, painting, pipe coverers, and 
radwaste handling since each of the 5 utilities in the Builders Group manages these tasks 
differently. 

There are minimal staffing needs for the period 2007 to 2010 to support training program 
development, site engineering and construction planning, long lead component procurement 
activities, and licensing actions. Appendix H includes details for the expected staffing 
requirements during this period. The more significant portion of the staffing build up will be in 
the 2010 to 2016 time period. The staffing timeline reflects training and qualification of 
personnel required to support the major milestones and plant commercial operations which 
are currently projected for June 2016 for Unit 1 and June 2017 for Unit 2. 

Training programs for the Levy Nuclear Plant are required to be in place and accredited 
prior to training commencing in 2011. Both INPO and the NRC are using the current 
training programs as guides and expectations for the new plants' programs. The BG in 
conjunction with NE1 and INPO has developed a template for simulator development, 
Operations Training program development and implementation, and Technical Training 
program development and implementation. These templates show the first Operator license 
class starting in January 201 1 for the Levy Nuclear Plant. 

Plant Securitv Requirements 

Site-specific security plans are being developed to address the construction timeframe and the 
operations timeframe. 
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Section 2 - Strategic Fit 

Based upon current capacity and energy forecasts, PEF has identified through its integrated resource 
planning that additional generation capacity will be needed in the 2016 to 2018 timeframe and 
beyond to meet the needs of the Company's customers in Florida. The objectives of the Company's 
integrated resource planning approach are to: 

Maintain a diverse supply-side portfolio to help manage risk of fuel price volatility and 
minimize the potential for energy supply interruptions in Florida 

Establish a strong and reliable generation fleet to insure cost-effective energy supplies to 
support a strong and growing Florida economy 

Develop and support cost-effective and reliable renewable energy resources to meet 
demand 

Continue to support and pursue opportunities to increase energy conservation and demand 
side management programs 

~~ 

Continue PEFs responsible environmental stewardship. 

By 2025, current PEF projections show significant growth in participation in consetvation, efficiency 
and demand side management programs. An additional 4,500 MWs of new generation capacity, 
however, is still needed to meet forecasted growth. This is based on the 2008 Ten Year Site Plan 
load forecast and Demand Side Management projections included in that study. The planned 
nuclear capacity additions of 11 17 MW (nominal) in 2016 for Unit 1 and 11 17 MW (nominal) in 2017 
for Unit 2 will meet the needs identified in the 2016 timeframe and beyond. New nuclear generation 
is an integral element of PEF's plan to meet the objectives of its integrated resource planning 
approach. New advanced nuclear generation appears to be the most cost-effective, reasonable 
alternative taking into account: 

The need for continued fuel diversity and security 

The need for improved stability of energy prices 

The need for baseload generating capacity 

The need to reduce PEFs dependence on volatile fuel supplies (particularly oil and natural 
gas) 

The need to reduce GHG and other air emissions 

The need to contribute to the long term stability and reliability of our electric grid. 
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PEF’s Energy Mix: 

The PEF Energy Mix Charts below portray the actual reported sources of energy in PEFs 
resource portfolio in 2006 versus the projected mix in 2018, with and without new nuclear 
generation. In the case with new nuclear generation in 2016 and 2017, natural gas utilization 
for energy production is projected to increase from 30% in 2006 to roughly 36% of PEPS 
energy mix in 2018. In a scenario without new nuclear generation in 2016 and 2017, the 
natural gas component in PEF’s energy mix increases from roughly 30% in 2006 to over 
55% by 2018, exposing PEF and its customers to considerably more energy price 
volatility and potentially higher costs related to regulatqd CO2 emissions. 

Chart 2-1 Analysis of PEF’s Energy Mix 

i 2006 Reported PEF Energy Mix 
Y’tolo.n.R(lon W f v d  T m  

2018 Projected PEF Energy Mix 
I”d”di”gLevylB2 -%* o r G M d m B ” F u r ( T ” ~  * 

2018 Projected PEF Energy Mix 
W Gas . x* of G-Wn W Fvd T m  

2. I Potential for Joint Ownership: 
At present, PEF has a retail need for the entire output of both units. The reliability need for the 
entire output may be particularly acute if PEF were to retire the Crystal River Unit 1 and 2 coal- 
fired plants within the planning horizon, which is currently being reviewed by the Company, or 
if renewable energy resources (-270 MW) currently under contract or development do not 
materialize. Co-ownership has, however, several potential benefits to PEF and its customers, 
including spreading the cost risk to non-PEF customers, reducing PEFs and /or Progress 
Energy’s legal risk and if CR 1 & 2 continue operation, and avoiding too much large baseload 
addition to the system centralized in one area. Given these potential benefits, PEF continues 
to negotiate with potential joint owners, including municipal electric utilities, electric co- 
operatives, and other IOU’s. 
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Monitoring Project Cost-Effectiveness: 
PEF will continue to review the Project's feasibility on an ongoing basis to determine whether it 
remains reasonable and prudent for the Company to continue with the project. Should any of 
the key risks materialize to a degree considered to be significant by the Company, and/or new 
risks or information come to light that, when evaluated against the benefits that the nuclear 
project offers, suggests a different course of action in the Company's deliberate, business 
judgment, a decision can be made to discontinue the project. Contracts and purchase orders 
will be developed to the extent reasonably possible with appropriate cancellation clauses 
and/or other exit strategies to support a decision, if made at some point in the future, to 
discontinue the project. 
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Section 3 - Key 

3.1 Market Risk 

Price Risk: 

Risk Analysis 

A key risk factor in the ultimate decision to construct a new nuclear plant is the final cost to 
build the plant and the relative economics and viability of other generating and non-generating 
resource alternatives. The economics of generation resource selection are driven by the costs 
of key commodity prices (gas, coal and uranium), known and emerging costs for 
environmental compliance, emergence of new conservation and renewable technologies and 
resources and the feasibility and viability of those technologies and resources, and the 
availability of production tax credits for nuclear generation. A key driver which is common to 
all generating resource technologies (on a relative basis) is the cost of fabrication and 
construction materials and labor in the future. The sensitivity analysis in the Economic 
Analysis section provides more information on how these key price risks affect the economics 
of nuclear versus other generation supply altematives. Hardware, engineering and 
construction duration will impart higher levels of price risk until Design Finalization is 
completed which is projected to be phased in over the next two years (2009). The NGG 
Project Team will finalize an exit strategy for long lead equipment if a decision is made, at 
some point in the future, to discontinue construction of the nuclear plant. The team will also 
develop a strategy to monitor key indices to track prices for critical resources such as 
concrete, steel, land, and labor cost and availability. 

Interest Rate Risk: 
Because the project will span nearly a decade, the Company is susceptible to an increase in 
interest rates, which could increase the project's overall cost. PEF and our Treasury 
Department will take reasonable steps to mitigate these risks to the extent possible. In 
addition, under the FPSCs recently approved rule on nuclear cost recovery, PEF will seek to 
collect AFUDC for the project on an annual basis. Interest rate risk will be analyzed again as a 
part of the business case requesting construction funding. 

Hedqes: 
Before embarking on the construction program, PEF will determine if hedging of any key 
commodities that drive the cost of the project, including uranium, would be prudent and 
reasonably available. The first phase of project work includes the development of an overall 
strategy for hedging key commodities, which will be reviewed by the Treasury, Risk & 
Transaction MBR Subcommittee, and the PEF LINC. One strategy to hedge pricing has been 
approved. A Letter of Intent dated March 28, 2008 authorized supply chain, Quality 
Assurance, project management, and engineering services as necessary to negotiate and 
establish manufacturing agreements for a limited amount of eauioment associated with the 
APIOOO reactor power islands. -; Redacted 

Page 21 of 172 



PGN Business Analysis Package 
New Nuclear Baseload Generation ProjectSe-+;nn 3 - Key Risk Analysis 

Proprietary and Confidential 

3.2 Credit Risk (Summarization of Credit Review] 

Non-Performance: 
The majority of the requested funds are for WEC and Shaw to provide services to PEF to 
design and construct a two unit WEC AP 1000 nuclear power generating station at a site 
selected in Levy County. The scope includes items identified in Section 1 .I of the BAP. All 
contracts will have provisions for, among other things, termination and suspension for non- 
performance. 

Default: 
In the case of non-performance termination or default, PEF would re-evaluate the cost- 
effectiveness of continuing with the project with, for example, another engineering and 
construction firm, undertaking the work. 

3.3 Business Risk 

Economv: 
A significant economic downturn or regulatoly changes in Florida could result in a deferral of 
the need to build new generation. System Planning will continue to monitor and analyze 
PEFs resource portfolio needs based on ongoing estimates of load growth and usage 
patterns as well as the state of development and availability of alternative generating and non- 
generating technologies. However, proceeding at this time with site engineering, supply chain 
and procurement activities is essential to provide PEF with the flexibility to continue to develop 
the option to build a nuclear plant when it is needed. 

Weather: 
Inclement weather could impact construction. PEF is experienced with large construction 
projects in Florida and will effectively manage project construction activities as it has in the 
past. 

Environment: 
Additional environmental regulations are most likely to impact current and future fossil based 
generation in an unfavorable way, and therefore improve the relative economics of nuclear 
versus gas or coal. See the discussion of the carbon emissions cost sensitivity in the 
Economic Analysis Details. 
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Other: 
In addition to the business risks listed above, the following risks also apply, and must be 
monitored and managed to the extent possible as part of this project, and which could warrant 
terminating the project: 

Disallowance of costs by the Florida Public Service Commission (PSC) 
Federal actions regarding the ultimate disposal of used nuclear fuel 
Ability to timely obtain all necessary permits, including land use comprehensive plan 
amendments and local zoning variances 

9 Ability to obtain financing on favorable terms 
Ability to site and construct necessary associated transmission facilities in a timely and 
cost-effective manner 
Delays associated with any project litigation, license or other conditions imposed by the 
NRC or other regulatory agencies that adversely impact the project 
Supply chain congestion for large forgings with a single major supplier . Equipment and wall type module fabrication off-site in advance of the start of safety- 
related construction 
Shortfall in NuStart I DOE funding for Design Finalization activities 
ITAAC Process - "Operating plant" turnover with ITAAC completion results requires 
an early need for operators and maintenance craft 
Shortage of trained and skilled craftsmen in the construction workforce. 
Significant commodity price increases. 
Significant operational problems at existing nuclear facilities, which have the potential 
to impact public support for new nuclear power projects. - Changes in state and federal executive administrations 

3.4 Operational Risk 

Reliability -The modeled results assume that the units perform at expected availability 
factors. 
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CONFIDENTIAL 3.5 Regulatory Risks 
Regulatory risks exist in any project of this magnitude. Some of the significant risks include: 

Increase in NRC Fees. Part 170 fees are those for licensee-specific services such as 
license renewal, license amendments, new plants, and force-on-force exercises. Based on 
analysis of actual 2006 rates and 2007 rates, the hourly rate for part 170 services for 2007 
has increased approximately 18%. 

Potential delays resulting from litigation in the NRC COL process, the FPSC Need 
Determination proceeding, the DEP Site Certification process and Local Comprehensive 
Plan Amendment proceedings. 

Delays in obtaining necessary permits and right-of-way acquisition for the associated 
transmission facilities. 

Potential challenges or delays in development and implementation of the new cost 
recovery process for nuclear generation projects with the FPSC. 
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Section 4 - Key Assumptions 

I PEF- I Treasury 
WACC 

Tax Rates PEF - 38.58% Treasury 
Capital and Operating See Economic Analysis Section, New Nuclear Plant 
Costs Estimates for the and Amendix A Development Section - .  
- Levy County Plant 
Costs Estimates for New 1 See Economic Analysis Section. Plant Construction 
Gas Fired Generation and Appendix A Department 
Technology Options 
Operating Costs See Economic Analysis Section, Plant Construction 
Assumed and Appendix A Department 
Nuclear Fuel Projections See Economic Analysis Section, Nuclear Fuel Management 

Fossil Fuel and Additive See Economic Analysis Section, Regulated Fuels 
and Appendix A 

I and Appendix A 
I See Economic Analysis Section, I Regulated Fuels for S02, 

- 
Cost Projections 
Environmental 
Compliance Cost and Appendix A NO;, and Hg Strategic 
Projections Planning and External 

Economic Analysis 60 Years. System Planning 
Relations for C02 
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Section 5 - Project Alternatives Analysis 

5.1 Alternatives Considered and Basis of Selection 
The economic assessment of generation alternatives being considered was performed using an 
economic scenario analysis model named “Strategist@’. 

To establish a detailed baseline in Strategist@, PEF incorporates its specific fuel forecasts, demand 
and energy forecasts (including effects of conservation and load management), emissions allowance 
cost forecasts, and corporate capital cost assumptions into the model. PEF also provides the model 
with estimates of capital costs, spending curves, fixed and variable O&M, and generation capacity 
and performance characteristics for each of the resource additions being considered. Within the 
model, PEFs existing generation resources are incorporated to ensure an accurate economic 
portrayal of portfolio performance over time. From the operations simulation and optimizations 
performed, revenue requirements forecast is developed for each portfolio under consideration. 
These results are then compared to establish relative economic performance and general cost- 
effectiveness for each scenario. 

The approach to the analysis and a summary of the results of the analysis are presented in the Need 
Determination Study which is attached as Appendix B to this document. In addition, the following key 
summary points illustrate how System Planning used Strategist@ to create the specific optimal 
alternative portfolios in this study: 

In this analysis, the generation resource mix was established to be the same in all cases 
up through the 2012 timeframe based on the resource mix in the Company’s optimum 
planning base case. These assumptions include the completion of the Bartow Repowering 
Project and the CR 3 Uprate Projects, in addition to other plant and system enhancements. 

With the PEF planning baseline through 2012, Strategist@ was employed to develop, 
assess and compare viable resource portfolio options to meet planning reserves from 2008 
through 2066, the end of the Study Period. PEFs planning reserve obligation is to meet a 
20% reserve margin for the firm seasonal peak loads projected across the forecast 
horizon. 

The Strategist@ analysis portfolio was performed over a 60 year horizon to capture the 
long term effects of the large nuclear generating plants operating over the majority of their 
projected operating life. 

In order to construct the resource portfolios for evaluation, Strategist@ was used to develop 
optimized resource plans supporting Full Ownership of Levy 1 &2, 80% Ownership of Levy 
1 &2 and an All Gas Reference Case. These resource plans are summarized in 
Appendix C. 

~- 
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The All Gas (Reference) Plan: 
CONFIDENTIAL 

~~ 

The All Gas Reference Plan was developed and has been used as a reference point for 
analysis in all of the evaluations to represent a scenario where solid fueled baseload plants 
(e.g. nuclear and coal) are not viable generation alternatives. Gas fired generation. presents 
several underlying issues which detract from its desirability for satisfying future baseload 
generation needs, including, but not limited to: 

Gas fired combined cycle plants typically run most economically in an intermediate 
range due to the relative price of natural gas versus other fuels such as coal and 
nuclear. If, over the course of time, baseload energy is not introduced into the 
generating fleet, the natural gas tired plants are pressed more and more into 
baseload service, putting more demand on the natural gas supply infrastructure in 
Florida and creating even greater potential reliability issues if supplies are curtailed 
or interrupted. 

It is clear, based on most projections of generating resource additions in Florida, 
that natural gas fueled intermediate and peaking units are still going to be built to 
meet ever-increasing needs. This is demonstrated in PEFs resource plans for 
additions before baseload additions being proposed and in the plans of other Florida 
utilities. 

Prudent planning dictates an optimum blend of baseload, intermediate, peaking and 
DSM resources to most effectively meet the Company's and the State's needs. 
Further, as has been echoed in state and federal proceedings, it is essential that 
steps be taken to address energy supply and economic security through fuel 
diversity to present the widest range of secure supply alternatives and to help 
mitigate volatility in energy prices. It is also essential that the diverse new supplies 
of energy be developed to encompass the environmental needs and concerns of 
society that are rapidly evolving. 

Over time, the natural gas supplies in Florida are going to continue to tighten, 
causing more pressure on both the commodity and transportation costs and 
logistics. While potential relief is projected through the addition of multiple proposed 
LNG terminal and distribution locations, over time this will present another significant 
and growing opportunity for dependency on foreign suppliers and fuel market 
dynamics. 

These issues, and others, are discussed in more detail in the Need Determination 
Study, attached as Appendix B to this document. 

Note on Coal Plants: 
It should be noted that during the course of System Planning's development of updated 
alternatives and economic analysis, the FPSC denied FP&L's Need Petition for the Glades 
Coal Plant, which was a proposed 1,960 MW pulverized coal plant with ultra-super critical 
boilers and state of the art emission controls for NOx, SO*, mercury and particulates. 
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The consortium pursuing the 800 MW pulverized coal plant in Taylor County withdrew their 
need petition in light of these developments in the Florida approval process. Tampa Electrtc 
submitted a Need Petition for their proposed Polk 6 IGCC unit on 7/20/07, subsequently 
withdrew their petition on 10/4/07, and have since embarked on an RFP for natural gas fired 
generation. Thus, although “Coal” has been addressed in previous PEF comparative studies, 
it has not been addressed in this study because it is unlikely that PEF could license a new coal 
plant in Florida until further certainty develops with regard to options to mitigate climate 
change concerns with coal. 

Transmission Cost Attributes: 
Each of the generation alternatives studied would have a significant impact on the electrical 
transmission grid. Fully developed, cost effective baseload generation sites for large baseload 
plants or power parks for several smaller intermediate plants like the Hines Energy Complex 
site, require significant parcels of land, substantial buffers, oflen rail, truck and potentially 
barge access, and significant water requirements. As a result of these substantial 
requirements, there are very limited site locations in Florida that would properly support 
operating plant sites of this magnitude and these sites tend to be in remote, rural areas, like 
PEF’s proposed Levy County site. The cost of transmission supporting the two units at Levy 
County was attributed to those plants in the study. 

The cost of electrical transmission facilities for the natural gas generation alternatives was 
modeled with a projected range of cost of $100 to 200 Million for combined cycle plants and 
$25 to $40 Million for simple cycle peaking units, depending on the unit position in the 
construction cycle. These costs are represented as current year (2007) and would escalate 
appropriately over time. Over a long modeling time horizon like that used in this analysis, it is 
not possible to individually assess the transmission cost impacts for each of the potential unit 
additions. In the future, as each generation unit addition is assessed prior to construction 
commitment, these estimates will be refined. Since substantial new natural gas transmission 
facilities will also be required to support the projected needs in Florida, additional fixed gas 
transportation cost is included in the projected fixed O&M estimates for each of the combined 
cycle units. 

Key Modelinq Assumptions: 
Appendix A to this report includes tables and charts listing the key assumptions used in the 
economic analysis. These include the capital, operating cost and performance projections for 
all generation options; transmission costs estimates, forecasted fuel prices and forecasts for 
potential costs of greenhouse gas emissions (primarily C02). The detailed cost, schedule and 
performance estimates for new nuclear generation Mere provided to System Planning by the 
Nuclear Plant Section for the purpose of the economic evaluations performed. The cost, 
schedule and performance estimates for the natural gas based technology alternatives were 
developed by the Project Development Group in Power Operations, with assistance from 
System Planning and consulting support from Burns and McDonnell Engineering. The 
forecasts for fuel were provided by the Regulated Fuels and the forecasts for potential costs of 
C02 were developed with the assistance of External Relations and Strategic Planning. 
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CONFIDENTIAL 
Other Key Assumptions: 

Assumptions related to Strategist@ modeling - Emissions costs (SO2, NOx, 
ammonia, and limestone, and C02) were included in dispatch decisions. 

Assumptions related to Air Emissions Compliance - Analysis was based on the 
environmental compliance strategy current at the time of the study. 

The cost of the second nuclear unit is projected to be substantially lower on a $/kW 
basis than the first unit if the second unit enters commercial service within 12 to 18 
months of the first unit. This is based on projected cost efficiencies for concurrent 
manufacturing of large key components and a continuous mobilization for on-site 
construction of both units. If the gap between units increased beyond 12 months to 
18 months, it is believed that construction demobilization would be required which, 
given the projected demand for nuclear construction specialties, could cause 
significant inefficiencies and cost increases. 

Joint ownership scenarios were evaluated based on PEF ownership of 874 MW 
(roughly 80%) of the full 1,092 MW output of each unit. This initial value was 
selected for inquiry and guidance in the analysis and does not represent a specific 
goal or planned objective. Further assessments will be performed to support 
discussions with potential joint owners in the future. 

. Transmission costs for potential joint owners were assumed to be to be covered 
under current and future FERC OAT tariff rates. As such, the cost of transmission 
was fully attributed to the PEF ownership percentage of the plant in each scenario 
studied. As need dictates, this may be studied further under different assumptions 
in the future. 
In this long range Strategist@ modeling study, load growth was projected through 
the first 30 years of the study period. Over the course of the full 60 year study 
period, operating expenses continue to follow their respective forecast assumptions 
and capacity is added to meet the specified reserve margin requirements 
Gas prices for generic CTlCC including zone basis differentials. Fixed gas 
transportation for generic CCs and CT's is included in Strategislo separately 
(Strategist uses an input for $1.25/mmBtu for FGT fixed transportation escalating 
with inflation. 
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5.2 Consequences of Non- Authorization and Deferral C ~ ~ ~ ~ ~ ~ ~ ~ ~ A L  
If this project is not authorized, the nuclear generation option will not be available to PEF in the 2016 
timeframe. In addition, given the number of companies that have announced plans to construct 
nuclear plants in the 2016 to 2020 horizon and the limited production capabilities of large component 
manufacturers, it is likely that the nuclear option would be unavailable until early in the 2020 decade, 
at the earliest. Instead, the company would be limited to pursue coal (pulverized or IGCC) and/or 
natural gas as the only options for large scale baseload generation. Based on the Clean Air 
Interstate Rule (CAIR) and Clean Air Mercury Rule (CAMR) changes in S0,and NO, limits in the 
2015 timeframe, the company's options would be limited. Potential future green house gas (GHG) 
emissions regulations would likely limit or even eliminate future baseload alternatives if nuclear is not 
available as an option. Uncertainty surrounding all of these issues led to the Florida Public Service 
Commission's (FPSC) June 5, 2007 decision to deny Florida Power & Light's request for approval of 
their 1,960 MW Glades supercritical pulverized coal plant, effective+yfemoving pulverized coal 
(supercritical and ultra supercritical) as a viable baseload option in Florida in this timeframe. The 
same concerns and uncertainties prompted Tampa Electric and the utility consortium that was 
developing the Taylor County coal plant to withdraw their need petition from the FPSC in early 2007. 

Additionally, under the Energy Policy Act of 2005 (EPACT), incentives for new nuclear plants -- such 
as DOE Loan Guarantees, DOE Standby Support (a type of risk insurance), and IRS Production Tax 
Credits -- will only be available to PEF if PEFs nuclear generation is in the first wave of new nuclear 
plants in the industry. Therefore, these benefits will not be available if the Company does not 
authorize the project. Key milestones to be eligible for EPACT Tax Credits include: 

Submit a letter of intent to the NRC before 1/1/2007 (complete) 

COLA for a facility is filed with the NRC on or before the later of 12/31/2008 

Construction on the facility begins before 1/1/2014 

Plant In-Service by 1/1/2021 to be eligible for tax credits. Allocation is $0.018/kWh 
for the first eight years of facilities operation. The credit is limited to the first 6000 
MW's of nuclear generation. 

There are also key incentives related to loan guarantees for innovative energy technologies and the 
Price Anderson Act is extended 20 years for nuclear liability protection. 
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Section 6 - Economic Analysis Detail 

Section 6 - Economic Analysis 
COMFJDENTJ AL 

6.1 Detailed Discussion of Results 

The economic analysis that supports this recommendation was completed by the System Planning 
and Operations Department in February 2008 in support of PEFs Petition for the Determination of 
Need for Levy Units 1 and 2. The details of the results of this analysis are presented in Appendix A 
entitled the “Levy Nuclear Need Economic Analysis Update Report (3/8/08) and in the “Need 
Determination Study“ attached as Appendix B. 

A few key notes and observations on the analysis performed: 

The detailed system simulations were performed with Strategist@ over a 60 year study period 
from present day to a point roughly 50 years beyond the new nuclear generation additions in 
2016 and 2017. As a result, the study period extended through 2066. 

The Company considers both financial and non-financial factors and incorporates information 
gathered from the both the base Strategist@ runs and the sensitivity analyses performed for 
guidance. 

Fuel prices are escalated through the entire study period. 

The CPVRR analysis assumed that the recovery of the investment for each of the various 
baseload generation resources would begin once the unit is placed in service. With early cost 
recovery for nuclear generation the pattern of the revenue requirements would be different; 
however the present value of the revenue requirements being addressed in the alternatives 
would be roughly the same. 

6.2 Scenario Analvsis 

The scenario analysis results are included in the referenced appendecies, as noted. 

Favorable ImDacts: 

Factors favorable to nuclear economics include: 

Lower (relative) costs for nuclear construction 
Award of production tax credits 
Significant climate change legislation - addition of carbon tax or other 
requirement that increases the cost of coal, IGCC and gas. 
Increased natural gas prices 
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Lower costs for transmission for nuclear generation would improve the 
economics of all nuclear alternatives versus the All Gas Reference Plan. 

Base Capital 
Reference Case 

No COI 

Bingaman Specter 
Cot Case 

EPA No CCS 
CO. Case 

Unfavorable Impacts: 

Factors unfavorable to nuclear economics include: 

Low Fuel Mid Fuel High Fuel 
Reference Reference Reference 

($6.416) ($2,888) $2.635 

($3,834) ($343) $5,212 

($2,684) $793 $6,318 

Increased (relative) costs for nuclear construction 
0 Limited climate change legislation - No carbon tax/ low carbon tax 

Lower natural gas prices 
Higher costs for transmission for baseload units would negatively impact the 
economics of all nuclear alternatives versus the All Gas Reference Plan. 

6.3 Summaw of Financial Indicators 

The tables below summarizes the relative economics of each of the resource plan scenarios versus 
the All Gas Reference Plan. The results are presented and discussed in detail in the Updated 
Results Report (Appendix A) and the Need Determination Study (Appendix B). 

Table 6.3.1 

Table 6.3-1 Economic Results for 100% Ownership 

Levy 182 Nuclear Economic Benefits Assessment 
Mid Reference Fuel and Fuel Sensitivities - Full Ownership 
Comparison of Nuclear Expansion vs All Gas Reference Case 
Base Year Cumulative PV Benefits ($2007 in Millions) 

$85 $3,614 $9,077 MIT Mid Range 
C02  Case 

$2.930 $6,380 $1 1,892 Lieberman Warner 
C02  Case 
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Rase Capital 
Reference Case 

No CO, 

Singaman Specter 
C 0 2  Case 

Table 6.3-2 Economic Results for 80% Ownership 

Levy 182 Nuclear Economic Benefits Assessment 
Mid Reference Fuel and Fuel Sensitivities - 80% Ownership 
Comparison of Nuclear Expanslon vs All Gas Reference Case 
Base Year Cumulative PV Benefits ($2007 in Millions) 

Low Fuel Mid Fuel High Fuel 
Reference Reference Reference 

($5.566) ( $ 2.7 2 5 ) $1,732 

($3,530) ($733) $3,756 

CONFIDENTIAL 

I ($2.619) I $171 I $4,631 I EPA No CCS 
C 0 2  Case 

I ($448) $2,403 $6,790 
MIT Mid Range 

C 0 2  Case 

I $1,799 I $4,594 I $9,018 I Lieberman Warner 
CO, Case 

6.4 Modeling Tool Usedl Description of Changes/ Approval 

1) Strategist@ was used to evaluate the CPVRR for each Scenario. 

2) System Planning Excel based models for reporting and additional sensitivities on the 
CPVRR calculations. 

6.5 Sensitivitv Analvsis 

Sensitivity results are Sensitivity results are presented and discussed in detail in the Updated Results 
Report (Appendix A) and the Need Determination Study (Appendix B). Sensitivities relating to fuel 
prices, CO2 emissions costs and capital cost were all addressed. 

Production Tax Credit Sensitivity 
The Eneqy Policy Act of 2005 included provisions for production tax credits for the first 6000 
MW of new nuclear power plants to be built. These credits would be valued at $.018 per Kwh 
of output for the first eight years of operation and would be capped at $125 million annually for 
the pool of participants. These values were not included in the initial presentation of economic 
results, but are discussed in the attached study as additional potential benefits. (Appendix B). 
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6.6 Operational Analvsis 

Not Applicable 

6.7 Requlatow Impact Analvsis 

CONFIDENTIAL 

PEF has an obligation to ensure that adequate electrical generation capacity is installed in a timely 
manner to meet customer demand while maintaining necessary reserve margins. Based upon 
current-information, forecasts, and detailed system planning it appears that baseload capacity is 
needed in the 2016 - 2019 timeframe in the Florida service territory to meet the reliability and 
economic needs of the Company and its customers. 

The various generation technologies evaluated to meet these needs have different total 
development timeline requirements with nuclear being the longest at roughly 10 years. 
Natural gas technologies including combined cycle and simple cycle units have the shortest 
development timelines. In addition to generating units lead times, the transmission design and 
construction timelines to support system additions can take as long or longer to complete than 
the plant site development and construction. 

At this time, nuclear appears favorable when compared with other generation technology 
options, as already discussed. Various analytical models and industry information presented 
in this document support this conclusion. This is particularly supported by advances in the 
reactor technology design that simplify the plant (i.e., reduce the number of components) and 
by use of a modular construction approach to add additional certainty to the construction 
process. 

In order to best serve its customers, PEF needs to invest capital funds to continue the nuclear 
licensing process, move forward with limited detailed engineering and design and initiate the 
procurement process for long lead materials, and continue pursuing the state and federal 
permitting and approvals required. These continued efforts will help ensure that development 
of new nuclear facilities at the Levy County Site will be viable to meet PEFs needs in the 2016 
timeframe and beyond. 

Update on FPSC Rule 25-6.0423 for Nuclear Cost Recovery 
Historically, the long construction period, high cost, and long gap between nuclear construction 
expenditures and prudency determinations subjected utilities building nuclear plants to 
extraordinarily high risks. On April 8, 2007 FPSC Rule 25-6.0423 took effect to establish a 
new Regulatory framework through which costs associated with new Nuclear Power Plants will 
be recovered by regulated IOU’s in Florida. The rule was amended effective February 3. 2008 
to include IGCC plants. Listed below are several key aspects which, among others, allow PEF 
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to manage the risk associated with new nuclear plant construction to be more in-line with the 
risk level of current ongoing operations: 

Provision for annual determinations of prudence with regard to expenditures once 
the Determination of Need is granted. Once a cost has been deemed prudent it is 
not subject to further scrutiny (except in cases of fraud, perjury or intentional 
withholding of key information). This aspect is critical in reducing the risk associated 
with new nuclear plants to a level more comparable to the risk of ongoing 
operations. 
Provision for recovery of some capital and all carrying costs as construction is 
performed. This aspect increases cash flow, serves to attract lower financing, and 
reduces the long-term impact on customer rates. 
Provision allowing recovery of past expenditures and current obligations associated 
with the nuclear plant if for some reason the Utility elects not to complete the plant. 
These costs will be recovered over 5 years or the period, over which they were 
incurred, whichever is longer. 
Establishment of an Annual Regulatory Filing Timeline: 

o March 1 - True-Up Filing for previous years 
o April 30 -Annual Report w/ budgeted and actual costs as compared to the 

estimated in-service costs 
o May 1 - True-Up and Projection for Current Year 
o May 1 - Projected Costs for Subsequent Years 
o May 1 - Detailed Analysis of the long-term feasibility of completing the 

nuclear plant 
o October 1 - Hearing and determination of prudency and reasonableness 

As the nuclear generation project continues forward, PEF will continue to monitor and will be 
obligated to demonstrate the prudence of pursuing nuclear generation as opposed to other 
viable options to meet the reliability and economic needs of the Company’s customers. 
Progress Energy has also established a Regulatory Assurance group to assist with the 
oversight requirements of this ongoing review process to ensure that proper consideration and 
documentation is maintained. At each of the Company’s future decision points, the Company 
will carefully consider any of the key risks that materialize to a degree considered significant 
by the Company, andlor any new risks or information that come to light which, when evaluated 
against the benefits the nuclear generation project offers, suggests a course of action to 
proceed or not proceed further with the project in the Company’s deliberate, business 
judgment. 
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6.8 Market Analvsis 

Customer Analvsis 
NA 

ComDetitor Analvsis 
NA 

CONFIDENTIAL 

6.9 Contracting and Procurement Summary 
Work is currently underway to negotiate the terms and scope of Engineering, Procurement and 
Construction (EPC) contract with WEC and Shaw for the project. The EPC contract will incorporate 
an exit strategy for long lead equipment if a decision is made, at some point in the future, to 
discontinue construction of the nuclear plant. The team will also develop a strategy to monitor key 
indices to track prices for critical resources such as concrete, steel, land, and labor cost and 
availability. As the final EPC contract is developed, risk will be assessed and managed through 
careful application of either fixed price or time and materials terms to each of the significant areas of 
contract scope. WEC and Shaw delivered an updated total project cost estimates to PEF in 
February 2008. A strategy will also be defined during the first phase of site specific project design to 
establish the most effective way to contract for the site specific work. 

6.1 0 Non-Financial Considerations / Intangibles / Un-quantified 
Financial Considerations, Others 
In addition to the results of the economic analysis, there are other relevant considerations in 
supporting this BAP Revision 2. As system requirements grow, fuel supply markets evolve and 
existing facilities age and require maintenance and enhancements, Progress Energy needs to take 
deliberate steps to maintain a diverse generation portfolio so it doesn’t become too dependent on a 
particular generation fuel type or mode of transportation. If diversity is not maintained, customer 
rates can be unduly subjected to volatile changes as costs for a particular fuel type or fuel market 
segment change dramatically with market conditions. The State of Florida has considered the issues 
of fuel diversity and security at length, both in the Legislature and at the Public Service Commission. 
The Power Plant Siting Act and many aspects of the Commission rules on Need Petition review and 
cost recovery have been amended to reflect these changes and encourage development of diversity, 
and more specifically, nuclear generation. 

Promulgation of the Clear Air interstate Rules (CAIR) and the Clean Air Mercury Rule (CAMR) added 
considerable limitations on both existing and potential new fossil generation resource in Florida. 
Substantial additional cost and complexity will be associated with potential new carbon emissions 
restrictions being considered to achieve significant reductions in greenhouse gas emissions. While 
these factors are very complex and difficult to precisely quantify, it remains clear that a nuclear 
generation option, which is not affected by CAIR, CAMR and/or-GHG limits should remain a viable 
option. 

_. 
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and Regulatory Affairs Section 
(PERAS) 
Nuclear Security 

HNP, RNP, BNP , and CR3 

The Energy Policy Act of 2005 provides specific financial incentives for development of advanced 
new nuclear plants that include loan guarantees, standby support (a type of risk insurance) and 
production tax credits. These incentives are expected to be only available for the I*'wave of new 
nuclear plants constructed in the US. While the financial values of these incentives are not the 
principle basis for choosing nuclear generation, they are nonetheless relevant in the final decision of 
new baseload generation deployment, and contribute favorably to a nuclear decision. While an 
attempt has been made to quantify only the potential production tax credit benefits, there are 
uncertainties relating to the number of nuclear projects that come to fruition within the proscribed 
timeframe and become eligible for these tax credits. The number of projects completed will affect the 
amount of credits each participant will ultimately be eligible for. 

Nuclear specific security concerns, security 
plans, and design basis threat (DBT) support 
Support specialized areas technical reviews 

6.1 1 lntearation and Proiect Performance Assessment Plan 

6.1 1 .I Organizational Requirements and Integration issues 

This section details the roles and responsibilities of the New Nuclear Development 
Organization and the numerous supporting organizations that will provide institutional 
coordination and support for this project. 

Nuclear Generation Group: 
New Nuclear Plant DeVelODment 1 Primary responsible organlzation for siting and 
Organization I COL development / licensing activities, 

engineering activities, and to support 
orocurement activities related to purchasing I 
iong lead equipment. 

- 

Nuclear Enaineerina & Services I Engineering support for Fire Protection, P W ,  

~- 
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committie (LINC) 

Development 
Human Resources 
IT8T 
Communications Communication support with employees, 

Recruiting support for new organization 
IT and telecom services for new organization 

by ensuring effective integration of project 
management functions and decisions 
necessary to the success of the project. The 
committee will serve as the single point for 
management oversight of all phases of the 
project. 

_ _  
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6.1 2 Wrap up Conclusions and Recommendations 

It is recommended that this BAP Revision 2 be approved for the authorization of updated COLA 
funding requirements and for the items shown above that bridge additional known scope items 
identified through the end of 2008. An additional authorization request will be prepared upon 
completion of EPC negotiations and pursuant to the new IPP Process. 
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System Pianning Results Update c~~~~~~ 
Anaiysis Results - Basis ibr the Levy Need 

m Resource planning Basefine 
+ 2008 Draft Demand and Energy Forecast 
+ November"O7 GFF Fuel Forecast 

Current Baseline for Resource Plan to 2012 

Fuel Divemity !mpacts - €hergy M i x  
e KeyAssumptions and Updates 

Feb '08 CapEX Updates for Nuclear 
Feb '08 CapEx Update for Baseload Transmission 

+ Dec '07 CapEx Updates for Fossil Resouroes 
+ Decisions on Appropriate Financial P a r a m a  

e strategist@ReSum2/21/08 

BUrinCatCOnlIdentirl 2 

'"1 
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2018 Projected PEF Energy Mix 
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St rateg isP CapEx for Nuclear Resources 
CosiEstimate Updates Used in the ModeBng ~ ~ ~ ~ I D ~ ~ T I A L  

Capiial Cost Estimk for S-gisf Modeling 

~euycwrly~iand2(Ewo'sJ 
Land 
C O L A D d o p m m l  n d  Approval 
APlooO Dranlqhl Costs 

Redacted 

Current 
Total .. .. 

9303579  
1 5 3 3 6 7  

10842946 
3246,762 

iipm.7011 

2,740 
2,164 

4.153 
4 260 
6,241 
6.451 
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Strategist@Analysis Results 
Rdsoverviewandcharts 
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StrategisPAnalysis Results 
R e s l l n s O ~ a n d C h a r t s  

BuriaarConMsnthl 13 WmBkmnwlo ' n  

$871 

$3,574 
_. 

I updrl. 

Page 52 of 172 



PEF Business Analysis Package 
Proprietary and Confidential 

Appendix A - Levy Nuclear Need 
Economic Analysis Update 

New Nuclear Baseload Generation Project 

Page 53 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
New Nuclear Baseload Generation Project 

f3esM-s OvervseW and Charts 
- 

Page 54 of 172 



Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 

PEF Business Analysis Package 
New Nuclear Baseload Generation Project 

Page 55 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
New Nuciear Baseload Generation Project 

it rategist@ 'Analysis Results 

Page 56 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
New Nuclear Baseload Generation Project 

CONFIDENTIAL St rategist@ Analysis Results 
R ~ 0 v w v ; i a V a n d c h a r t s  

Page 57 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis-Update 
New Nuclear Baseload Generation Project 

System Planning Results Update 

Appendix 
Tables and Charts - Key Assumptions 

19 

Page 58 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
New Nuclear Baseload Generation Project 

Page 59 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
New Nuclear Baseload Generation Project 

Economic Assessment 
1 KeyassumpfionsUsedintheM&w 

'Id I 

I 

Page 60 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
New Nuclear Baseload Generafion Project 

560.251 458.470 
56 896 46 550 

611.147 505.030 

575,659 471.078 
1OO.OM 2m.Lp)o 

620 620 
570 510 

1,090 1.082 

3.983 527 
6 4 4  0 65 

3 61 3 81 

31.676 31.676 

6.36% 
12 77% 

179 
6.918 
7,650 

Page 61 of f 72 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
Mew Nuclear Baseload Generation Project 

783.664 
200,000 

1.279 
1.159 

633 
698 

Page 62 of 172 

4,796 
3 75 

2 69 

73.085 

4 60% 
1.00% 

145 
7,200 
e.300 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
New Nuclear Baseload Generation Project 

Strategist@ Ecanomic Assessment 
KeyassmmptionS Usedin the Iwodelng 

B3.460 84.508 

93,460 84.508 

81460 84SU3 
40,000 25,OLa 

201 201 
175 1 75 
465 rm 
534 483 

2.95% 
3 97% 

llFl 
14350 
12,160 

295% 
3 87% 

115 
10,353 
12160 

Page 63 of772 



PEF Business Analysis Package Proprietary and Confidential 
Appendix A - Levy Nuclear Need 

Economic Analysis Update 
New Nuclear Baseload Generation Project 

S t rateg i sP Eeonom i e Assessment 
I K e w a s s t m p t i a n s U s e d i n t h e M ~  --., Y 

I 

_ _  
Page 64 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

Appendix B - Levy Nuclear Need Economic Analysis Update 

Docket No. 
Exbihit No. (.JBC-l) 

Need Determination Study 

IN SUPPORT OF PROGRESS ENERGY FLORIDA, IYC.'S 
PETITION FOR DETERMINATION O f  NEED 

FOR LEVY UNITS 1 AND 2 NUCLEAR POWER PLANTS 
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Additionally, PEF and its customers will face greater exposure to ( I )  existing CAIR and 

future mercury and other fossil emission regulatory costs applicable to alternative, fossil fuel 

generation resources and (2) potential GHG regulation at a potentially greater cost to PEF and 

its customers from those same alternative fossil fuel generation resources. 

Finalty, adenial of or delay in the need determination for Levy Units 1 and 2 may 

have an impact on the Company's evaluation of nuclear generation as a potential future 

generation resource. A delay in approval of  these units inevitably means higher costs if the 

Company proceeds with them hut even more than that, the Company may lose its current 

place in the queue for the material and equipment necessary to place nuclear generation units 

in commercial operation in the time kame contemplated for Levy Units 1 and 2. The result 

may he a delay up to a decade or more beyond 2016 and 201 7 before new nuclear generation 

can be added to the Company's generation system. 

There is eonsiderahle interest and thus demand in future nuclear generation in the 

United States and around the world hut there are limited resources available to supply the 

material and equipment necessary to develop all planned future nuclear generation units. A 

utility with nuclear generation plans must therefore reserve and preserve its place in line for 

the necessary material and equipment. A denial of PEF's need determination for Levy Units 

I and 2, or a delay in that need determination, may therefore displace PEF from being in 

position to place these units in operation in the time frame currently contemplated. This may 

delay new nuclear generation units for PEF up to or for more than a decade beyond 2016 and 

2017. 

Progress Energy Florida 
102 
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IN SUPPORT OF 
PROGRESS ENERGY FLORIDA, INC.’S 

PETITION FOR DETERMINATION OF NEED 
FOR LEVY UNITS I AND z NUCLEAR POWER PLANTS 

~~ 

1. EXECUTIVE SUMMARY 

Progress Energy Florida, Inc. (‘‘PEP or the “Company”) plans to add 1,092 

megawatts (“MW) of electrical generating resources to its system in the summer of 2016, 

and 1,092 MW of electrical generating resources to its system in the summer of 201 7, in order 

to continue to provide reliable, adequate, cost-effective, environmentally beneficial, and 

diverse fuel service to its customen. The most cost-effective way for PEF to meet this need, 

taking into account the need to improve fuel diversity, reduce Florida’s dependence on fuel oil 

and natural gas, reduce current and potentially future air emission compliance costs, and 

contribute to the long-term stability and reliability of the electric grid, is to construct two 

state-of-the-art. advanced passive light water nuclear power plants in Levy County, Florida. 

These units are called Levy Unit 1 and Levy Unit 2. 

The Company selected Levy Units I and 2 to meet its generation capacity needs in the 

period 2016 to 2019 and beyond aRer carefully evaluating planning options through the 

Company’s on-going Integrated Resource Planning (“IRP”) process. PEF examined key 

planning forecasts and assumptions, including forecasts of customer growth, energy 

consumption, and peak demand, to determine the Company’s future capacity needs. Through 

this process the Company identified a need for additional capacity beginning in the summer of 

2016 to (1) maintain system reliability and integrity and continue to satisfy the Company’s 20 

Progress Energy Florida 
1 

Page 71 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

percent Reserve Margin commitment, (2) continue to provide adequate electricity at a 

reasonable cost, and (3) ensure appropriate fuel diversity and reduce PEF’s and the State of 

Florida’s dependence on fuel oil and natural gas. 

ABw identifying a need for capacity beginning in the summer of 2016, the Company 

analyzed a wide range of demand-side and supply-side altematives to address this need. Last 

year, the Company expanded significantly its already robust demand-side management 

(“DSM”) plan to obtain additional peak load demand and energy eficiency reductions in load 

and estimated that these new. aggressive load reduction targets would be met in tbe timeframe 

that additionalcapacity is needed. Even with the revised DSM Plan, however, PEF still needs 

additional supply-side reserves in the 2016 to 2019 timeframe and beyond. To address this 

need for supply-side generation, the Company evaluated conventional, advanced, and 

renewable generation resources. The Company increased its renewable generation mources 

beyond its already utility leading commitments in Florida with additional energy crop and 

wastewood purchase power contracts. Such additional renewable generation resources, 

however, are insufficient to meet customer capacity and energy needs without the addition of 

other generation resources to PEF’s system. Afier carefully evaluating conventional, 

advanced fossil fuel generation resources, and in particular, natural-gas fired generation, 

against the addition of nuclear generation resources, PEF selected Levy Units 1 and 2 to meet 

its generation capacity and cnergy needs. 

Levy Units 1 and 2 are expected to be state-of-the-art. advanced passive light water 

nuclear power plants. They will be highly efficient, base load generation units fueled by the 

most stable and lowest cost fuel available to the Company for energy generation. Levy Units 

I and 2 offer a number of benefits that PEF cannot obtain with other generation altematives. 
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They will provide the Company with needed, new advanced technology, base load generation. 

They will provide the Company the opportunity to take advantage of economies of scale and 

other cost eficiencies by bringing successive nuclear units on line, resulting in lower cost 

nuclear generation than could otherwise be obtained if the units were not consecutively placed 

in operation. Energy generation from Levy Units 1 and 2 also will produce no sulfur dioxide 

(“S02”). nitrogen oxide CTJOx”), mercury, or greenhouse gas emissions (“CHG”) such as 

carbon dioxide (‘‘C02”). thus, they offer a clean source of electric power. Finally, Levy Units 

I and 2 will increase fuel diversity on PEF’s system and in the State o f  Florida and reduce 

reliance on fossil fuels, including fuels from fareign sources. For all of these reasons, the 

Company ultimately determined that Levy Units I and 2 were superior to all other supply-side 

generation altematives to meet the Company’s need in 2016 to 2019 and beyond. 

The Company is concurrently filing its petition for determination of need with the 

Florida Public Service Commission (“PSC‘ or the “Commission”) for approval to proceed 

with Levy Units I and 2 pursuant to Sections 403.5 19(4), Fla. Slats. and Rules 25-22.080- 

081, F.A.C. This Need Study is being submitted in support of PEF’s petition for a 

determination of need. 

11. LNTRODUCTlON 

A. PURPOSE AND OVERVIEW OF THE NEED STUDY. 

This introduction provides background information on PEF and its generation, 

transmission and distribution facilities, as well as the purchased power contracts, including 

the contracts for renewable generation, and demand-side management programs. This 

introduction will further provide an overview ofpast growth in Florida and the reasons both 
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customer and load growth can be expected during the period of time addressed in the 

Company’s need petition and Need Study. 

The next section ofthe Need Study provides a description of the proposed Levy Units, 

Levy Unit I and Levy Unit 2. The non-binding cost estimates for Levy Units 1 and 2 are 

discussed, and the transmission requirements, fuel supply, fuel diversity and reliability, and 

environmental considerations are also explained. 

The following section describes PEF‘s need for resources and the identification of the 

type of resources needed. The section starts with a discussion of the Company’s reliability 

criteria and the criteria for nuclear generation under recent federal and stale legislation and 

state regulation. This provides the framework for the Company’s evaluation of nuclear 

generation as a potential supply-side generation alternative to meet its future needs. Using 

this framework, the Company explains why Levy Units 1 and 2 meet the Company’s need for 

additional generation and led to the Company’s decision to seek a need determination from 

the Commission for Levy Units 1 and 2. 

Next, the Company explains why Levy Units 1 and 2 are the most cost-effective 

source of power taking into account the need to improve the balance of fuel diversity, reduce 

Florida’s dependence on fuel oil and natural gas, reduce current and future (and future 

potential) air emission compliance costs, and contribute to the long-term stability and 

reliability of the electric grid, as required by Section 403.519(4)(b), Fla. Stats. The Company 

further explains, consistent with the legislative requirements, how Levy Units 1 and 2 provide 

needed base load capacity and how they improve fuel diversity and reduce Florida’s 

dependence on fuel oil and natural gas. 
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The Company will further explain in the next section of the Need Study the adverse 

consequences if Levy Units 1 and 2 are not added in the time period that is planned. 

Next, the Company will provideasummary ofdiscussions with other electric utilities 

regarding ownership of a portion of Levy Unit I ,  Levy Unit 2, or both units by such electric 

utilities, as required by Rule 25-22.081(2), F.A.C. 

The tinal section of the Need Study, the Conclusion, summarizes the entire document 

and provides a summary of the grounds for the need for Levy Units 1 and 2. 

B. DESCRIPTION OFTHE COMPANY. 

PEF is an investor-owned public utility, regulated by the PSC, and it is a wholly 

owned subsidiary of Progress Energy, Inc. PEF has an obligation to provide electric service 

to approximately 1.7 million customers in its service area. PEF‘s service area covers 

approximately 20,000 square miles, encompassing the cities of St. Petersburg and Clearwater, 

the densely populated areas surrounding Orlando, Ocala, and Tallahassee, and approximately 

350 communities. More than five (5) million people live in PEF’s service area. This service 

area is visually depicted on the map in Appendix A to the Need Study. PEF M h e r  serves 

about 21 Florida municipalities, utilities, and power agencies in the State of Florida with 

wholesale power. 

C. EXISTING FACILITIES. 

PEF currently owns and operates a diverse mix of supply-side resources, consisting of 

generation from nuclear, coal, oil, and gas, along with purchases from other utilities and 

purchases from cogenerators and renewable fuel generators. The existing generation capacity, 
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shown in Table 1 to the Need Study (based on summer ratings), includes one 769 MW nuclear 

steam unit, Crystal River Unit 3 ("CRY), using PEF's 91.5% ownership percentage of CR3. 

By the end of 201 1, through planned power uprates at CR3, this unit will increase to 934 

MW, again using PEF's ownership percentage of the unit. The other current, existing 

generating units on PEF's system include five combined cycle units with a total summer 

capacityof 2,134 MW, twelve (12) fossil steam units totaling3,889 MW in summer capacity, 

and 2,501 MW of summer capacity in 47 combustion turbine units. PEF's existing summer 

net generating capability is 9,293 MW and its existing winter net generating capability is 

10,285 MW. 

Table I: PEF Existing Generating Facilities 
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Together with PEF‘s purchased power d~scussed below, PEF’s generatton capacity is 

fueled by nuclear fuel, natural gas, coal, oil, and renewable fuels. Currently, these fuel 

sources account for the following percentages of PEF’s energy generatton: Nuclear -- 

fourteen (14) percent; Natural Gas -- thirty (30) percent, Coal -- forty three (43) percent, Oil -- 

eleven (I I )  peroent; and Renewable Fuels _- three (3) percent This fuel resource mix of 

PEF’s energy generation is graphically depicted in Figure I in thls Need Study. PEF 

currentlyoperates the most dwerse mix ofpower plants in Flonda to meet the electrical power 

needs of its customers. 

Figure 1: PEF’s Current Energy Generation Mix (2006 Reported Basis) 

I ~ .~ . . ~ . 

2006 Reported PEF Energy Mix 
x* of Genemuon By Fuel Type 

I . N i d G F % l  

D. PURCHASED POWER. 

PEF currently purchases 1,922 MW of summer capaciry h m  cogeneration and 

renewable fuel generation facilities, two investor-owned utilities, and two independent power 

producers. Fuel sources for the cogeneration and renewable fuel generation facilities include 
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natural gas (with waste heat used to generate steam for other productive uses), wood waste, 

and municipal solid waste. A listing of the Company’s qualifying facihty purchased power 

contracts is provided in Table 2 to the Need Study. Altogether, the cogeneration and 

renewable fuel generation account for ahout three (3) percent of PEF’s current generation 

resources, providing addltional diversity in fuel supply. 

Table 2: PEF Existing Qualifying Facility Purchase Power Contracts 

PROGRESS ENERGY FLORIDA 
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E. DEMAND-SIDE MANAGEMENT. 

The Florida Energy Efficiency and Conservation Act (“FEECA”) was enacted in 1980 

to reduce the growth rate ofweather-sensitive peak demand, reduce the growth rate of 

electrical power consumption, and reduce the consumption ofexpensive resources such as 

petroleum fuels. FEECA directed the Commission to adopt rules requiring ut 

implement cost-effective conservation and DSM programs. In 1980, the Commission adopted 

Rules 25.17.001 through 25-17.015, F.A.C. implementing FEECA, which the Commission 

revised in 1993 to establish numeric DSM goals for summer and winter demand and annual 

energy sales. The Commission now reviews DSM goals for each utility at least once every 

five years and sets numeric goals which extend ten years into the fttture. 

PEF‘s current DSM goals were approved on August 9,2004 in FPSC Order No. PSC- 

04-0769-PAA-EG, issued in Docket No. 040031-EG, with the Consummating Order No. 04- 

0852-CO-EG issued on September 1,2004. Copies of both orders are included in Appendix 

B to the Need Study. The goals set for PEF were slightly below its previous DSM goals 

because more stringent energy codes, particularly on residential air conditioning systems, and 

decreased participation in certain, existing DSM programs due to saturation reflected reduced 

DSM goals. PEF met or exceeded these DSM goals through the end of 2006. 

In 2006, after continuous research and development ofadditional or revised DSM 

programs, PEF petitioned the Commission to expand its DSM Plan consistent with the 

Commission’s regulatory guidelines for DSM programs. PEF analyzed over 200 possible 

measures before filing a revised DSM Plan that included thirty-nine (39) additional DSM 

measures and two additional residentiat programs. On January 5,2007, the Commission 

issued PAA Order No. PSC-06-1018-TRF-EG, approving PEF’s expanded DSM Plan in 
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Docket No. 060647, which will serve to increase the demand and energy savings available 

through PEF’s DSM Plan. Consummating Order No. PSC-07-0017CO-EG was later issued 

making PAA Order No. PSC-06-1018-TRF-EG effective. Both orders are included in 

Appendix C to the Need Study. 

As a result, PEF’s cument DSM Plan includes sixteen (16) individual programs, 

including seven (7) residential programs, seven (7) commercial or industrial programs, a 

es (cogeneration and small power producer) program, and a research and 

development program. These changes result in over 100 measures available to PEF 

customers under PEF’s expanded DSM Plan. PEF expects to reduce the need for an 

additional 527 winter MW (“WMW’) of peak demand load from direct load control and 418 

WMW from energy efflciency, for a total of 945 WMW load reduction. When this expecIed 

MW reduction f” PEF’s expanded DSM programs is added to the existingprograms, the 

total MW load reduction is over 2,400 MW. A copy of PEF’s current, Commission-approved 

DSM Plan is included in Appendix D to the Need Study. 

PEF has been a leader in DSM and implementingenergy efficiency programs in the 

State of Florida since 1981 when FEECA became effective. PEF has consistently met or 

exceeded the DSM goals set for it by the Commission. For example, for the most recent 

completed reporting period (2006). PEF exceeded its cumulative residential DSM reduction 

goals as well as all commercial and industrial Commission-established goals by more than 

RAeen (15) percent. Likewise, at the end of 2006. approximately 389,000 customers 

participated in PETS DSM programs and contributed about 750,000 kW of winter peak- 

shaving capacity for use during peak periods. Over the more than two decades that PEF has 

implemented its energy eficiency and peak load reduction programs, PEF’s DSM programs 
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have saved PEF‘s customers ten (IO) billion kilowatt hours, and they have resulted in a total 

demand reduction of over 1,500 MW. The success of PEF’s DSM p r o m s  has avoided the 

need for three new 5 0 0  MW electrical power plants. Further, PEF‘s DSM programs have 

avoided substantial emissions into the air that would have otherwise occurred had the 

equivalent power been generated by fossil fuel generation. PEF’s DSM programs avoided, 

for example, over 7,500,000 tons of carbon dioxidCCO2”). By using the Commission- 

approved cost-effective methodology, these beneficial impacts for customers have been 

achieved without penalizing customers not participating in DSM programs. 

PEF is ranked third in the nation for load management peak demand reduction with a 

reduction of 17 percent of peak load, and PEF is ranked fourth in the nation for energy 

efficiency mega-wall hour rMWh’’) saved, for ut es with 1.SM customers or higher, based 

on the Department of Energy’s 2006 data. PEF ranks third in the nation for energy efficiency 

MWh saved at $18.63 per MWh, roughly 100 percent more efficient than California utilities’ 

costs. PEF‘s consistent efforts to identify and implement cost-effective peak load reduction 

and energy efficiencymeasures have placed PEF well ahead ofother utilities in the country 

relative to the number of customers PEF serves. 

F. COMMITTED RESOURCES. 

The Company has one committed capacity addition prior to the planned in-service 

dates for Levy Units 1 and 2. This is the re-powering of the Bartow steam generation units 

with natural gas-fired combined cycle units, which is under construction and planned for 

commercial operation in 2009. In addition, because of the significant length of time 

necessary to site, permit, design, construct, and put into operation a nuclear generation unit, 
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estimated at ten (IO) years, there are additional, planned generation units ahead of Levy Units 

1 and 2 in the current generation resource plan. This plan is a slight variation from the 2007 

Ten Year Site Plan, taking into account additional information and additional analysis since 

that plan was tiled with the Commission. These are (1) planned uprates totaling 180 MW 

(about 162 MW for the Company’s customers under the joint ownership agreement), at the 

Company’s existing nuclear unit, CR3; and (2) a natural-gas tired, combined cycle unit in 

2013. The plan including the current planned additions, however, may be subject to further 

change over time with the on-going analysis of additional information or changes in 

regulatory, environmental, or economic conditions. 

G. RETIREMENTS. 

PEF uses maintenance programs to keep its generating units in the best operating 

condition that is economically reasonable and practicable. These maintenance programs have 

allowed the Company to operate some of its units longer than their thirty- (30) to forty- (40) 

year expected lives. The Suwannee fzility, however, is over fifty (50) years old and is 

nearing the end of its operational life. The current Company generation resource plan, 

therefore, reflects the retirement of the three Suwannee River oil-tired steam generation units 

by 2013, the year the Company currently plans to add a natural gas-fired, combined cycle unit 

to meet the Company’s resource commilment for its customem. The planned Suwannee River 

facility retirement, however, may be reviewed again through the Company’s planning process 

and is subject to change based on future load requirements, the timing ofreplacement 

generation, and available supply alternatives. 
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In addition to the Suwannee facility planned retirement, the Company is also retiring 

Bartow Units I ,  2 and 3, which, together, total 464 MW of oil-tired steam generation, as parl 

of the Company’s planned re-powering project at the Bartow facility. This re-powering 

conversion project will result in a net increaseof 815 MW at the Bartow facility Once the re- 

powering project is complete. 

Other generation unit retirements are contemplated at the time of the planned 

commercial operation of Levy Unit 1 in 2016. These are some of the Company’s oldest 

peaking generation units. They are Avon Park peaking units 1 and 2, Rio Pinar peaking unit 

I ,  Tumer peaking units I and 2, and Higgins peaking units 1, 2,3, and 4. These peaking unit 

retirements total 196 MW (summer). As with the planned retirement ofthe Suwannee River 

facility, these peaking retirements may be reviewed again and the current planned retirement 

of the peaking units is subject to change based on changes in future load requirements. 

economic conditions, and operational considerations. 

The current generation resource plan also recognizes anticipated de-rates at the 

Company’s coal-fired, steam generation units, Crystal River Unit 4 and Crystal River Unit 5, 

as a result of the installation of flue-gas desulphurization (“FGD), or scrubbers, on the units. 

When the units are scrubbed they will require additional electrical power to run the scrubbers 

which will mean less power for customers or, in effect, a de-rate of the units. For both units 

these de-rates will total about 60 MW (or about 30 MW each). 

H. TRANSMISSION AND DISTRIBUTION FACILITIES. 

The Company is part of a nationwide interconnected power network that enables 

interconnected utilities to exchange power. PEF’s transmission system includes 
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approximately 5,000 circuit miles of transmission lines. The Company’s distribution system 

includes approximately 18,000 circuit miles of overhead distribution conductors and 

approximately 13,000 miles of underground cable. 

111. DESCFUPTION OF LEVY UNITS 1 AND 2 

Levy Units I and 2 are expected to he state-of-the-art, advanced passive light water 

nuclear power plants. They will have a beneficial heat rate, high availability operating nearly 

year-round, and they will be an emission-free source of elechical power. Upon construction 

and operation, they will add new, advanced generation technology to PEF’s fleet of 

generation facilities, providing the Company and its customers with base load generation from 

the lowest cost, most stable fuel source available. This section outlines the technical 

characteristics and benefits of these proposed new nuclear facilities. 

A. THE LEVY COUNTY SITE 

The preferred site selected for Levy Units I and 2 is in Levy County. Florida and 

consists of approximately 3,100 acres. It i s  about ten miles north of the Company’s Crystal 

River Energy Complex, and eight miles inland from the Gulf of Mexico on the west coast of 

Florida. Levy Units 1 and 2 will draw their cooling water makeup from and discharge the 

blowdown to the Gulf. Levy Units I and 2, together with the necessary associated site 

facilities, will occupy approximately ten ( IO)  percent of the 3,100 acre site and the remaining 

acreage will be preserved as an exclusionary boundary around the developed plant site and a 

buffer preserve. In addition, PEF purchased an additional 2,100 acre tract contiguous with the 

southem boundary of the Levy site that secures access to a water supply for the site as well as 
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transmission exits fmm the Levy site itself. The property for many years has been used for 

silviculture so it is not pristine land. 

The Levy County location was chosen based on an assessment following (he Electric 

Pow=-Research Institute (“EPRI”) Siting Guide. The EPRI Siting Guide is widely accepted 

in the electric utility industry for evaluating new nuclear power plant sites. The Company 

also followed applicable NRC regulations and guidance in reviewing and evaluating potential 

sites. To this end, the Company retained two nationally recognized environmental consulting 

firms to assist in the site evaluation process. 

The EPRI Siting Guide, as adapted and applied by PEF, provided four steps in the site 

selection process. First, PEF identified “regions of interest,” which were initially subjected to 

exclusionary considerations, resulting in the identification of “potential sites.” Second, PEF 

further analyzed the “‘potential sites” against avoidance considerations. reducing that list to a 

smaller number of ‘%andidate sites.” Third, PEF performed a suitability evaluation of specific 

criteria on the ‘.candidate sites” and then determined the highest ranked “alternative sites” best 

suited for a nuclear plant. Finally, PEF evaluated the “alternative sites” against various 

strategic considerations to determine the “preferred site.” 

PEF analyzed potential sites within PEF’s 35 county service territory, plus counties 

bordering PEF’s service temtory. Within that area, PEF identified 20 potential sites. PEF 

reviewed each site through successive layers of analysis including, among other screening 

measures, health and safety criteria, population density restrictions, geotechnical and 

seismological suitability, water supply and railharge access, wetlands impact, important 

species and habitats, and high-level transmission system impacts. The screening resulted in a 

short list of eight candidate sites. 
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Continued screening evaluation of the candidate sites included an increased level of 

detail associated with water management, population profiles, reconnaissance level 

information, which resulted in the identification of five alternative sites in Levy, Dixie, 

Putnam, Highlands, and Citrus Counties. PEF then completed on-site analyses 

(environmental and geotechnical drilling) at the Levy, Dixie, Putnam, and Highlands sites. 

Based on the on-site analyses, the prior screening analyses, and based on weighing strategic 

and transmission considerations, PEF ultimately concluded that the Levy County site 

presented the best overall site, and therefore was the preferred site for potential new nuclear 

The current Levy County site rated the highest for several reasons. First, the Levy 

County site had access to an adequate water supply. Second, the site is at a relatively high 

elevation, which provides additional protection from wind damage and flooding. Third, 

unlike a number of other sites considered, the Levy site has more favorable geotechnical 

qualities, which are critical to siting a nuclear power plant. This determination was made 

after months ofon-site geotechnical analysis that included multiple soil brings, geophysical 

logging, and detailed examination of soil and rock core samples. Fourth, although the Crystal 

River Energy Complex site has many favorable qualities, adding new nuclear generating 

capacity to the Crystal River Energy Complex at this time would result in a significant 

concentration of PEF's generating assets in one geographical location. This increases the 

likelihood of a significant generation loss from a single event and a potential large scale 

impact on the PEF system. 

Finally, the Levy site ranked the highest from a transmission deliverability 

perspective. PEF retained Navigant Consulting, a well-respected international engineering 
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firm, to analyze the potential transmission upgrades necessary for each alternative site and the 

estimated costs associated with each alternative site. Both the Levy and Crystal River sites 

scored the best due to lower estimated direct connect and upgrade costs. Levy, however, 

offered a significant advantage by not co-locating transmission lines in the same corridor with 

the Crystal River Energy Complex, thereby avoiding loss from a single event and a resulting 

large scale impact on the PEF system. Considering the collective results of all these reviews 

and analyses, PEF selected the Levy site as the preferred location for new reactor technology 

deployment in Florida. 

PEF’s assessment ofthe Levy County site addressed whether any threatcned and 

endangered species or archeological and cultural resources would be adversely impacted by 

the development ofthe site for nuclear generation units and related fac es. No significant 

issues were identified in PEF’s evaluations of the property. 

The proximity ofthe Levy County site to the Company’s existing nuclear plant 

provides opportunities for efficiencies in shared support functions. The two Levy units will 

he located on a Greenfield site so site and transmission infrastructure must be constructed 

along with the buildings necessary for the power units. The site will include cooling towers, 

intake and discharge structures, containment buildings, auxiliary buildings, turbine buildings, 

diesel generators, warehouses, related site work and inRastructure, including roads, 

transmission lines, and a transmission switchyard. The Company will submit a Site 

Certification Application (“SCA”) to the Florida Department of Environmental Protection 

(“DEI”‘) for the entire site, including plants and associated facilities for the units. 

Progrtss Energy Florida 
17 

Page 87 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

B. THE NUCLEAR DESIGN FOR LEVY UNITS 1 AND 2 

The Westinghouse Advanced Passive (“AP”) 1000 light water nuclear reactor design 

was initially selected and is being considered for Levy Units I and 2. Westinghouse is the 

nuclear industry leader with nearly fitly (50) percent of the world’s current nuclear plants 

based on Westinghouse technology. The expected summer and winter capacity ratings of the 

Westinghouse APIOOO Levy Units I and 2 are 1.092 MW and 1,120 MW, respectively. The 

nominal 1,100 MW capacity class unit represents the most cost-effective, efficient capacity 

design selected by Westinghouse for this generation of nuclear power. The W,estinghouse 

APlOOO reactor design is among the safest nuclear power plant designs available in the 

worldwidecommercial market place. It has also received Design Certification from the 

Nuclear Regulatory Commission (“NRC”). A representative picture of two Westinghouse 

APlOO nuclear reactors is included on the cover page of the Need Study. A representative 

cutaway scheme o f a  Westinghouse APlOOO nuclear reactor is included in Appendix E. 

C. PROJECTED, NON-BINDING COST ESTIMATE FOR LEVY UNITS 1 AND 2 

1. CAPITAL COSTS. 

The Company is necessarily working with preliminary, non-binding cost estimates 

from its vendors that do not h l ly  reflect all site-specific cost adjustments. PEF has been in 

negotiations with Westinghouse and its construction partner, Shaw Stone & Webster 

(collectively referred to as the “Consortium’), for mote than a year on pricing and the terms 

and conditions of an Engineering, Procurement, and Construction (“EPC‘) contract. 

Although the Consortium has provided PEF with site specific pricing for the project, 

Engineering, Procurement, and Construction (“EPC“) contract negotiations continue. PEF 

Progress Energy Florida 
18 

Page 88 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

expects that a portion of the power plant costs will be based on firm prices. Even with these 

firm prices, however, the total cost w,ill still represent a non-binding cost estimate that is 

subject to change over the course of time leading up to commercial operation of Levy Units I 

and 2. 

The current, non-binding, project wwt for Levy Units 1 and 2 is estimated to be $9,303 

M (in 2007 dollars), excluding transmission facilities. With escalation and an estimated 

$3,245M for Allowance for Funds Used During Construction C'AFUDC"), the total, non- 

binding cost estimate of the facility isS14.090M (in service costs). The current, non-binding 

cost estimate far Levy Units I and 2, excluding transmission facility costs, is set forth in 

Table 3 below. This cost estimate includes all land acquisition, site development, major 

equipment, construction including labor and materials, training and stafing, start-up and 

testing, and initial fuel core load costs. 

Table 3: Capital Cost Estimate 

Capital Cost Estimate for Strategist Modeling 

Levy County Units 1 and 2 (So0o.s) unit 1 

Unll OveTdllght TOPI Colt 5.617.297 

E-lalsd Colnvustlon Cos1 (8elors AFUOCI 6,501,278 
Esllmdsd Pro)e.cl AFUDC 1.814.733 
LNP Unil Tau1 8.318.010 

Project E-IW+n Q 3% 883,980 

Wintar cappslty Raanp (UW) 1.120 
Summer Capcay W w  (MWI 1.092 

Eaumlml OmnipM cost - W" Buh ~silwl 
Esunutsd ovsrmpm cost - sunnu Be** R n W )  

Ea1hl.M In- -1 -Winter Bash (YhW) 
ErIlm(ed 1n-a Cos1 - S v "  -1s (YhWl 

5.015 
5.144 

7.425 
7.615 

3.686.282 9.303.579 
655.388 1.539.367 

4341 870 10 842 946 ~,~ ,~ ~ .. .~ ~ 

1.432.029 3,246,762 
5,773,691 14.Ws.7OE 

1 . m  2.240 
1.092 2.184 

3.291 4.153 
3.376 4.260 

5.155 6.290 
5,287 6.451 

Progrnr Energy Florida 
19 

_ _  
Page 89 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

2. OPERATION AND MAINTENANCE (“O%Mn) COSTS. 

The estimated operating and maintenance costs for the new nuclear units are 

summarized below in Table 4. The estimated incremental annual fixed operation and 

maintenance (“O&M) expense for Levy Unit I is $5 1.79kW-yr (Summer Basis, $2007) and 

the estimated non-maintenance variable O&M is $1.821MWh (Summer Basis $2007). The 

largest fixed costs are wages and wage-related overheads for the permanent plant staff, as well 

as expenses for unplanned equipment maintenance. Approximately 800 full-time employees 

are expected to beemployed to staff the operations at Levy Unit I and Levy Unit 2. Another 

1,000 to 2,000 indirect jobs will be generated by operation of the nuclear generation units. 

Variable O&M costs, which vary as a function of plant generation, include consumables, 

chemicals, lubricants, water, and major maintenance costs such as planned equipment 

inspections and overhauls. 

Table 4: Operating Cost Estimates 

Operating Cost ESti“te for Strategist Modeling 
Levy County Units 1 and 2 

Unlt I 

51.79 

1.82 

1.00 

36.64 

a93 

1.120 
1,082 

Unit 2 

36.25 

1.82 

1.00 

$6.64 

8.93 

1.110 
1.082 
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CONFIDENTIAL 
3. PROJECTED COST SAVINGS. 

Substantial cost savings in the form of a reduced price are expected for the second 

nuclear unit if the second unit is constructed within twelve (12) to eighteen (18) months of the 

first nuclear unit. The projected price reduction yielding cost savings to PEF and its 

customers results from expected efficiencies for concurrent manufacturing of key components 

and continuous mobilization for on-site construction of both units. Additional emciencies in 

engineering and construction are expected from experience gained from the construction of 

one unit to the next. These economies of scale and engineering and construction efficiencies 

significantly lower the overall cost for Levy Units 1 and 2 with the resulting cost savings 

benefiting PEF and its customers. The expected cost of the second nuclear unit, Levy Unit 2, 

is $3,376/ kW (summer basis, $2007), which is significantly less than the cost of Levy Unit 1 

on a per-kW (summer) cost basis at $5,144/kW. Similarly, the estimated fixed O&M cost for 

Levy Unit 2, $36.25/kW-yr ($2007), is lower than the estimated fixed O&M cost for Levy 

Unit I by $15.54/kW-yr ($2007). These cost savings from the concurrent design and 

construction of Levy Units 1 and 2 and the operation and maintenance synergies of a dual unit 

site are substantial and present a significant economic benefit to P E P S  customers. 

D. PROJECTED PERFORMANCE FOR LEVY UNITS 1 AND 2. 

Levy Units I and 2 will be highly efficient, base load nuclear power plants with 

expected low forced outage and planned outage rates. The projected annual capacity factor 

would average roughly 90 percent over time, dependant on the outage cycles as they are 

ultimately integrated into fleet maintenance cycles, Essentially, these units are designed and 

expected to operate year-round. The avenge net operating heat rate for the units is expected 
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to be 9,715 BTUkWb. Processed uranium will be the fuel for the two units. Nuclear fuel IS 

currently the most stable and lowest cost fuel available to the Company for energy generation. 

Levy Units I and 2 will therefore provide needed capacity and energy in a reliable, low-fuel 

cost manner. 

E. FUEL SUPPLY ~. 

Nuclear power generation uses the lowest cost fuel snurce (uranium used in processed 

nuclear fuel) currently available to the Company. Processed uranium fuel is an abundant and 

stable fuel source relative to other fuels. As a result, adding additional nuclear generation to 

PEF’s future generation system results in more stable energy-prices relative to other (fossil 

fuel) generation resources. Further, additional nuclear power generation reduces PEF‘s 

dependence on volatile fossii fuel supplies, particularly oil and natural gas, from typically 

foreign fuel supply sources. Without Levy Units 1 and 2, natnral gas and oil will comprise 61 

percent, and all fossil fuel sources will comprise 85 percent of PEF’s energy mix on its system 

by 201 8. Nuclear fuel will account for only 12 percent of the energy generated. With Levy 

Units I and 2, however, nuclear generation contributes 38 percent of the total system energy 

by 2018, reducing PEF’s dependence on fossil fuel generation sources, including natural gas 

and oil. This additional nuclear generation, therefore. will improve PEF’s fuel diversity and 

fuel supply security. 

F. ENVIRONMENTAL CONSIDERATIONS 

Nuclear power is a clean source of electric power generation. Electric power 

generation from nuclear fuel produces no SOZ, NOx, GHG. or other emissions. In light of the 
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current environmental requirements, including the Environmental Protection Agency (“EPA”) 

and DEP Clean Air Interstate Rule (“CAIR”) and current and expected mercury regulation 

affecting fossil fuel generation, and potential new legislative and regulatory limitations on 

GHG emissions, nuclear energy appears to be a more economically viable future generation 

altemative to fossil fuel (oil, gas, or coal) electric power generation. 

G. TRANSMISSION REQUIREMENTS 

Additional transmission system upgrades will be necessary to accommodate the large 

new base load units on PEF‘s system and to reliably deliver power from the site through 

PEF’s transmission and distribution systems. At thi$ time, the Company estimates that these 

transmission upgrades will include the construction ofnew 500kV andor 230kV lines and 

new substations. An initial nowbinding in-service cost estimate for transmission facilities to 

support both Levy Units 1 and 2 is in the range of $2,450M excluding AFUDC. More 

detailed cost estimates will be available as the transmission design and licensing effofis 

progress. Current schedule estimates call for the transmlssion work to be completed 

approximately one year prior to commercial operation of the units. 

IV. RESOURCE NEED AND IDENTIFICATION 

A. RELIABILITY CRITERIA 

Utilities require a margin of generating capacity above the firm demands of their 

customers in order to provide reliable service. At any given time during the year, some 

generation plants will be out of service and unavailable due to forced outages or to repair 

failed equipment, Generating systems also requires periodic scheduled outages to perform 
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planned maintenance and, inthe case of nuclear plants, replenish fuel. Adequate reserves 

must be available to provide for this unavailable capacity and for higher than projected peak 

demand due to forecast uncertainty and abnormal weather. In addition, some capacity must 

be available for operating reseryes to maintain the balance between supply and demand on a 

moment-to-moment basis. 

PEF plans its resources in a mannermnsistent with utility industry planning practices, 

utilizing dual reliability criteria: a minimum Reserve Margin planning criterion and a 

maximum Loss of Load Probability (LOLP) criterion. The Reserve Margin planning criterion 

is deterministic and measures PEF’s ability to meet its forecasted seasonal peak load with 

firm capacity. PEF’s current minimum Reserve Margin commitment is twenty (20) percent, 

based upon the Commission-approved joint proposal from the investor-owned utilities in 

Florida to increase their minimum Reserve Margin levels to at least twenty (20) percent by the 

summer of 2004 and maintain a twenty (20) percent Reserve Margin thereafter. See Order 

No. PSC-99-2507-S-EU, in Docket No. 981890-EU, included in Appendix E to this Need 

Study. LOLP is a probabilistic criterion that measures the probability that a utility will be 

unable to meet its load throughout the year. LOLP studies take into account potential unit 

failures, unit maintenance, and assistance from other utilities. A standard probabilistic 

reliability threshold commonly used in the electric utility industry, and the criterion employed 

by PEF, is a maximum of one day in ten years loss of load probability. 

PEF has based its resource planning on the use of dual reliability criteria since the 

early 1990’s, a practice that has been accepted by the PSC. By using both a Reserve Margin 

and LOLP planning criteria, PEF’s overall system is designed to have suflicient capacity for 

peak load conditions, and the generating units are selected to provide reliable service under all 
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expected load conditions. PEF has found that resource additions are typically triggered to 

meet Resewe Margin thresholds before LOLP becomes a factor, and that is the case with 

respect to Levy Units 1 and 2 in the summer period of 2016 to 2017 t w .  Therefore, PEF did 

not consider LOLP a meaningful reliability analysis in this case because the Reserve Margin 

analysis had already identified a need in the 2016 time frame. 

B. LEGISLATION, EXECUTIVE ORDERS, AND REGULATION SUPPORTING 
AND ESTABLISHING CRITERIA FOR ADVANCED NUCLEAR 
GENERATION FACILITIES 

Federal Legislation. 

The Energy Policy Act of 2005 (EPACT) established the first comprehensive federal 

energy legislation in over a decade. Among EPACT’s goals was the diversification of 

America’s energy supply to reduce reliance on foreign sources of energy, in particular fossil 

fuels, EPACT considered the diversification of America’s energy supply a matter of national 

secu”ty in the event of growing world-wide competition for fossil fuel resources to support 

the global increase in energy consumption. Among the key strategies for the diversification 

of America’s energy supply under EPACT was encouraging the expansion of nuclear energy 

in a safe and Secure manner. 

The United States has not licensed a new nuclear plant in over thirty (30) years 

Nuclearpower. however, is the onlymature technology with significant potential to supply 

large amounts of power without emissions of pollutants or carbon dioxide and other 

greenhouse gases (GHG). Nuclear power further does not rely on foreign fossil fuels and 

therefore provides the opportunity to reduce the country’s dependence on foreign fossil fuel 

resources for energy. EPACT, accordingly, contained important provisions to encourage the 

development of new nuclear power generalion in the United States. 
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EPACT provided several incentives for new nuclear power generation plants. EPACT 

authorized the Department of Energy (“DOE”) to provide up to two billion dollars in standby 

support agreements, which is a type of federal risk insurance for utility companies building 

the next six nuclear power plants.. The standby support agreements provided coverage for 

losses occasioned by delays associated with regulatory reviews by the Nuclear Regulatory 

Cornmission (“NR@“R. among other covered events. This incentive reduced the level of 

uncertainty associated with licensing new nuclear power plants in the United States. 

Simitarly, EPACT authorized the DOE to provide loan guarantees for the development 

of new nuclear generation. The intent was that the DOE loan guarantees might help to 

mitigate some degree of the risk involved in developing and operating new nuclear power 

generators. Additionally, EPACT provided a financial incentive to  develop nuclear 

generation in the form of production tax credits. The production tax credit is iEO.OI8kWh for 

the first eight years of the nuclear facility‘s commercial operation, if the nuclear generation 

facility meets certain eligibility requirements and deadlines and is in sewice by January 1, 

2021. 

With EPACT, and subsequent executive orders and DOE actions, the Congress and 

Executive Branch of the United Stales Government have expressed their view that the 

development of new nuclear generation plants in the United States is central to meeting the 

future energy needs of the country and therefore the economic well-being and security 

interests of its citizens. This national policy, and the underlying incentives behind it, was 

included in the Company’s Resource Planning process to address the future capacity and 

energy needs of the Company’s customers. 
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Florida Executive Order No. OS-241 and the Florida Energy Plan. 

EPACT was followed in Florida first by Executive Order Number 05-241 issued on 

November IO, 2005. The Order was subsequent to the catastrophic hurricane seasons in 2004 

and 2005, which underscored Florida’s vulnerability to fuel supply disruptions and reminded 

all Floridians of their reliance on fossil fuels, including a dependence on natural gas, to 

generate electricity. The Governor’s Executive Order, among other things, required the 

Secretary of DEP to develop a comprehensive energy plan. Among the topics to be addressed 

in the State’s energy plan were Florida’s current and projected generating capacity and 

infrastructure needs for nuclear power and the diversification of Florida’s electric power 

supply. 

DEP issued Florida’s Energy Plan on January 17,2006. The Florida Energy Plan 

recognized that Florida is the fourth most populous state in the country, ranks third nationally 

in total energy consumption, and continues to grow. adding nearly 1,000 new residents a day. 

The Plan further acknowledges that Florida relies on fossil fuels for 86 percent of Florida’s 

total generating capacity, that less than IO percent of its generating capacity is derived f” 

cleaner nuclear fuel and renewable fuels, and that no new nuclear plants have entered 

commercial service in Florida since 1983. The Plan also recognized Florida‘s vulnerability to 

energy supply disruptions and increases in natural gas and oil prices during the hurricane 

seasons of 2004 and 2005. The Plan explained that 95 percent ofdaily oil production and 88 

percent of daily gas production was shut down when Hurricane Katrina hit in 2005. Five 

months later, a quarter of the oil production and nearly twenty percent of the gas production 

remained shut down, and full recovery was not expected for nearly a year. The resulting 
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impact was continued upward pressure on natural gas and oil prices to the detriment of 

Florida consumers. 

Among the recommendations in the Florida Energy Plan was the diversification of 

Florida’s fuel sources and the increase in fuel supply reliability. To this end, DEP 

recommended as part of the Florida Energy Plan, legislation in the 2006 regular Legislative 

session to, among other things, amend the Power Plant Siting Act to reduce regulatory 

barriers and streamline permitting and amend the need determination provision of the Florida 

Energy Efficiency and Conservation Act (“FEECA”) to require the Commission to consider 

fuel diversity and fuel reliability as factors when detumining the need for new electric 

generation plants. 

DEP also recommended as part of the Florida Energy Plan that the Florida legislature 

establish an energy council to provide energy policy advice to the Governor, Speaker of the 

House, and the President of the Senate. The goal was to provide state government with ideals 

and solutions from knowledgeable individuals to address energy needs and concerns. 

The Florida Renewable Energy Technologies and Energy Efjiciency Acr of 2006. 

The Florida Legislature did take up energy legislation in 2006 and passed the Florida 

Renewable Energy Technologies and Energy Efficiency Act of 2006 (“2006 Florida Energy 

Act”). This Act became effective on June 19,2006. Among the provisions of this legislation 

was the creation of the Florida Energy Commission with the directive to develop 

recommendations for legislation to establish a state energy policy that was based on the 

guiding principles of reliability, efficiency, affordability, and diversity. 

In other relevant parts, the 2006 Florida Energy Act amended the statutory provision 

requiring utility Ten Year Site Plans to include a requirement that fuel diversity be 
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considered. Additionally, the need determination provision was amended, requiring the 

consideration of fuel diversity and reliability in need determinations for all future generation 

plants, including nuclear generation plants. 

With respect to nuclear generation plants in particular, the Florida legislature included 

specific need determination provisions that, among other things, (1) required the Commission 

to determine need based not only on electric system reliability and integrity but also fuel 

diversity, the need for base load generation, and the need for adequate electricity at a 

reasonable cost; and (2)  required tbe Commission to consider the cost-effectiveness ofnuclear 

power generation taking into account the need to improve the balance of fuel diversity, reduce 

Florida's dependence on fuel oil and natural gas, reduce air emission compliance costs, and 

contribute to the long-term sfability and reliability ofthe electric grid. 

Finally, the 2006 Florida legislation further established provisions for cost recovery 

for the siting, design, licensing, and construction of nuclear power plants. This legislation 

directed the Commission to implement rules related to nuclear power plant cost recovery, for 

example, the recovery of preconstruction costs and carrying costs through the capacity cost 

recovery clause and the allowance in base rates of the annual revenue requirements associated 

with the nuclear power plant when that plant is placed in commercial service. Consistent with 

this legislative directive, the Commission subsequently enacted the nuclear power plant cost 

recovery rule to implement the 2006 Florida legislation. 

The apparent goal of the Florida Energy Plan and subsequent 2006 Florida legislation 

and Commission regulation implementing that legislation was to encourage the development 

of nuclear generation in Florida. The Commission Staff agreed in its recommcndation 

regarding the Commission implementation of the nuclear cost recovery  le as directed by the 
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Florida legislature, explaining that the ‘*clear intent of the 2006 Florida Legislation is lo 

promote new nuclear generation in Florida by providing Florida utilities the incentives lo 

overcome these obstacles [including federal regulatory review, the “extremely long” 

permitting and construction period, and public perception]; the Legislature was clearly 

concerned that without these incentives, Florida utilities will continue to build natural gas and 

coal tired generation to meet Florida’s growing energy needs.” Staff Recommendation dated 

Febmary 1,2007, Docket No. 060508-EI. 

Even more than EPACT, the Florida executive and legislative action has influenced 

the Company’s Resource Planning process. In particular. as directed by the Florida 

legislation, fuel diversity is given more prominence in the Company’s assessment of the need 

for electric system reliability and integrity. Further, as directed by the Florida legislature, the 

Company increased its focus on renewable energy snurces and technologies in addition to 

conservation measures as a means of offsetting the need for additional, conventional 

generation resources to meet customer demand for energy. Finally, in determining the cost- 

effectiveness of future nuclear power generation, the Company has specifically taken into 

account ( I )  the need to improve the balanceof fuel diversity. (2) the need Lo reduce Florida’s 

dependence on fuel oil and natural gas, (3) the need lo reduce current and potentially future 

air emission compliance costs, and (4) the contribution of nuclear generation to the long-tem 

stability and reliability of the electric grid, as directed by the Florida Legislature in the 2006 

Florida Energy Act. The 2006 Florida Energy Act, therefore, established a new utility 

paradigm for its integrated resource planning and resulting need determinations involving 

potential nuclear power generation, one that required electric utilities like the Company to 

move beyond the traditional reliability and economic analyses by placing emphasis on the fuel 
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diversity, environmental, and fuel supply reliability benefits nuclear power generation 

provides. 

2007 Execulive Orders. 

In 2007, the Governor of Florida issued a series of executive orders that impacted the 

Company’s Resource Planning process. These executive orders, Nos. 07-126.07-127, and 

07-128, addressed growing concerns over global warming and the potential impact on 

Florida’s environment and economy. Executive Order No. 07.126 addressed immediate 

actions the Florida State Government wuld take to reduce GHG emissions. In Executive 

Order No. 07-128, the Governor noted that ‘bore  than 70 percent of Florida’s electricity is 

generated by fossil fuels which contribute to the state’s carbon emissions.” The Governor 

then established the Governor’s ‘‘Action Team on Energy and Climate Change” to, among 

other things, develop strategies “to diversify Florida’s electric generation fuels to reduce 

greenhouse gas emissions and protect Florida’s consumers from fuel price volatility.” 

Executive Order No. 07-127, “establishing immediate actions to reduce GHG 

emissions within Florida,” among other aspects, set GHG emission reduction targets for the 

utility sector and directed DEP to develop ~ l e s  to achieve those targets. These GHG 

emission reduction targets are extremely aggressive, representing some of the deepest GHG 

emission reductions proposed for electric ut 

emissions not greater than year 2000 utility sector emissions; by 2025, emissions not greater 

than year 1990 utility sector emissions; and by 2050, emissions not greater than 20 percent of 

year 1990 utility sector emissions (Le., 80 percent reduction of 1990 emissions by 2050). 

es in the country. They include, by 2017, 

The Executive Orders focused on the development of additional renewable energy 

sources as a means of reducing GHG emissions. Nuclear generation, however, emits no GHG 
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and can be developed in large blocks of capacity and energy, far exceeding the capacity 

capabilities of current renewable energy resources, Realistically, then, any attempt to meet 

the aggressive GHG emission reduction targets set by the Governor for the utility sector in 

Florida must include the development of additional nuclear capacity and energy generation. 

Florida Energy Commission. 

The Florida Energy Commission (“FEC”) was charged by the Florida Legislature with 

developing recommendations for legislation to establish a state energy policy. The FEC 

issued its report and recommendations to the Florida Legislature on December 31,2007. 

In its report, the FEC noted that Florida is the third largest state in the country, it leads 

all other states in growth, and it ranks third in total energy consumption. Florida differed 

fmm other states in that residential customers accounted for a majority of the electric energy 

purchased, followed by commercial customers, with industrial customers accounting only for 

ten (IO) percent of the electric energy purchased. High residential demand, the FEC noted, 

was further driven by Florida’s hot and humid weather, which was another factor that 

distinguishes Florida f” other states. 

The FEC also noted that Florida was unique in that the state was a peninsula with no 

fossil-based natural resources and vastly different renewable energy resource potential from 

other states. The FEC explained that Florida’s unique geography and lack of native resources 

renders the state vulnerable to energy-supply disruptions such as hurricanes. The FEC also 

expressed its concem about Florida’s increasing dependence on natural gas for electricity. 

explaining that excessive reliance on a single fuel leaves Floridians subject to price-volatility 

and supply-interruption risks. 
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With this (and other) background, the FEC developed and provided to the Florida 

Legislature eighty-five ( 8 5 )  recommendations. Among those that were relevant to PEPS 

current Resource Planning process were recommendations addressing the challenges o f  global 

climate change and recommendations for strengthening Florida’s energy supply and delivery 

infrastructure. In making these recommendations, the FEC recognized that the “availability 

and cost of fuel will never be the same” and that Florida needs fuel diversity, renewable 

energy, and greenhouse gas reduction targets. To achieve these goals the FEC in particular 

noted ”‘the need to maintain a diverse portfolio of generation technologies with special 

attention to nuclear power.” 

The FEC‘s recommendation with respect to GHG emission-reduction targets calls for 

the Florida Legislature to adopt the targets set by Executive Order No. 07-127, with only 

minor modifications. The FEC GHG emission-reduction targets require reductions in GHG 

emissions to year ZOO0 emission levels by the year 2020, to 1990 levels hy 2030, and to 80 

percent below 1990 levels by 2050. These GHG emission-reduction targets are slightly more 

lenient than the targets set by Executive Order No. 07-127 but still, in the words of the FEC, 

they are “ambitious.” 

In addition, the FEC recommended that the Florida Legislature direct DEP to create a 

GHG registry and inventory that would identify the sources and amounts of GHG emissions 

and track future emissions and reductions in GHG emissions. Under this recommendation, 

es would be required to report their GHG sources and GHG emission levels to 

DEP. Further, the FEC recommended that the Florida Legislature direct DEP and the PSC to 

cstahlish a “ranking” for all potential electrical generation methods using quantifiable results 

that detennined how state greenhouse gas emission goals could be achieved. 
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PEF cannot know at this point whether any, some, or all of the FEC‘s 

recommendations to the Florida Legislature will be adopted as submitted by the Florida 

Legislature and approved by the Governor. That GHG emissions will be addressed and 

regulated in some form in the future, however, seems clear. As a result, the potential for 

GHG emission regulation and the resulting economic impact are factors in the Company’s 

Resource Planning process even though the ultimate, actual regulation and economic impacts 

remain uncertain. 

The FEC also considered nuclear power a key aspect of its recommendations 

regarding the state’s energy supply and delivery infrastructure. The FEC recognized that 

“even with significant energy efficiency growth, renewable energy resources, and distributed 

generation, major investments in conventional generating plants will be required.” This 

additional investment in generation mud include, according to the FEC, nuclear power. The 

FEC specifically “endorse[d] the expanded use of nuclear power as a base load generation 

source.” The FEC recommended to the Florida Legislature that it endorse and encourage 

nuclear fuel as a base load generation source. The FEC explained that “[n]uclear power’s 

lower generating cost, significant contribution to the reduction of greenhouse gases, and 

obvious positive impact on reducing imported fossil fuels, makes it a very desirable option for 

future generation.” Indeed, the FEC believed that its target deadlines for reduction in GHG 

emissions were acceptable in part because they would “allow enough time to add more 

nuclear generation to Florida’s mix.” 
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C. INTEGRATED RESOURCE PLANNING (‘IRP”) PROCESS 

1. IRP OVERVIEW 

The Resource Planning Pmcess used by PEF incorporates sophisticated resource 

optimization computer models to evaluate future generation alternatives and cost-effective 

demand-side resources on a consistent and integraled basis. An integrated planning process is 

designed to identify optimal supply-side plans that fully reflect the impactofall cost-effective 

demand-side management on system peak load and total energy consumption. The Resource 

Planning process combines existing and new generation resources, cost-effective DSM 

programs, purchased power contracts, including contracts for renewable fuel generation, and 

interruptible load in a portfolio that will provide reliable electric service at a reasonable 

overall cost to PEF‘s customers. The planning p m c w  takes into account the need to improve 

the balance of fuel diversity, reduce Florida‘s dependence on fuel oil and natural gas, comply 

with operating limits under current regulations, reduce air emission compliance costs, and 

contribute to the long-term stability and reliability of the electric grid. 

The Resource Planning process begins with the development of a forecast of system 

load growth. This forecast draws on the collection ofcertain input data, such as population 

growth, fuel prices, interest and inflation rates. Economic and demographic assumptions that 

impact future energy sales and customer demand are developed from this data. Base forecasts 

reflecting PEF’s view of the most likely future scenarios for such key factors as fuel prices 

and interest rates are developed, along with sensitivity forecasts that reflect altanativc future 

scenarios. The computer models used in the Resource Planning process are then brought up 

to date with that data, along with updated information on the operating parameters and 
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maintenance schedules for PEF’s existing generating units, to provide the basis for further 

analysis in the Resource Planning process. 

PEF takes into account its future supply of capacity from purchased power contracts 

and existing and committed generation units that will be available during the period.at issue. 

PEF evaluates the relationship of demand and supply against the Company’s reliability 

criteria to determine if additional capacity is needed dwkg the period at issue in the analysis. 

If a need for additional capacity is identified, PEF examines alternative generation 

expansion scenarios. Supply-side resources are screened to determine those that are the most 

cost-effective, given the statutory and planning criteria. The Company identities a wide range 

of options from various industry sources and PEF’s experience, and pwcreens  those that do 

not warrant more detailed economic analysis. Screening criteria include wsts, fuel sources 

and availability, technological maturity, fuel diversity and reliability, environmental impacts, 

current and future emission costs and impacts, and overall resource feasibility within the 

Company’s system. 

The next step of the planning process involves an economic evaluation of generation 

alternatives in a computer model called Strategist, a resource optimization program From New 

Energy Associates. The primary output of Strategist is a Cumulative Present Value Revenue 

Requirements CCPVRR) comparison ofpotential resource plan combinations that will 

satisfy PEF’s reliability requirements. The supply-side resource plans are typically evaluated 

based on cost performance over both the initial planning period (10 years) and a traditional 

thirty (30)-year study period. The cost performance of these resource plans are studied 

utiliahg the Company’s reference assumptions and across a range of sensitivities deemed 

appropriate for evaluating the decisions being considered. Resource plan alternatives with 
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the lowest CPVRR’s over the study period (based on the reference assumptions), will be 

further assessed with regard to cost performance in sensitivity scenarios and other 

considerations as the Company develops a recommendation for a preferred generation plan. 

For purposes of evaluating the possible addition of nuclear generation to PEF’s 

system, however, the traditional 30-year study period was insuficient to fully and 

meaningfully evaluate the costs and benefits of additional nuclear generation power plants. 

Given the long lead time necessary to site, permit, license, design and construct nuclear power 

plants, which can be len (IO) years, a 30-year study period will capture only twenty (20) yean 

of commercial operation ofthe nuclear units in the evaluation. The expected commercial 

operation period for new nuclear power units like Levy Units 1 and 2, however, i s  sixty (60) 

years, which represents the initial forty (4O)-year license and an expected twenty (20)-year 

license extension. To more fully evaluate the costs and benefits of additional nuclear units on 

PEF‘s system, and to capture the interplay with both existing and potential new resources over 

an extended period, the Company extended the study period in the Strategist scenario analysis 

model to 60 years. The results of these modeling studies were developed as comparisons of 

CPVRR between the various resource plan options to encompass the cumulative long term 

effects of generating unit technologies and efficiencies, fuel utilization, initial and ongoing 

operating costs, environmental performance and other factors. 

An equally important pari of the Resource Planning process is the planning and 

development of a group ofcost-effective DSM programs. PEF performs its DSM cost- 

effectiveness evaluations using the Differential Cost-Effectiveness (“DCE”) module (formerly 

known as DSVlEW) of Strategist, which is an accepted and widely used module in the 

electric utility industry. The DCE module is specifically designed to evaluate DSM 
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altematives against a generation resource plan and compute benefit-cost ratios for each of the 

three Commission-approved cost-effectiveness tests: the Rate Impact Measure (“RIM”), the 

Total Resource Cost (‘‘TRP), and the Participant Tests. 

The DCE module calculates the capacity and production cost impacts of a DSM 

program for the DSM Program period by performing a production cost simulation with and 

without the DSM grogram. The modeling includes all DSM costs and benefits, including 

program administrative expenses, incentive payments, participant costs, lost revenue, and 

more, as required to develop and report results for the three cost-effectiveness tests. Deferred 

capacity benefits are determined by multiplying the %/kW cost of each deferred generation 

unit by the amount of capacity that can be reduced by the DSM programs over the DSM 

Program period in order to ensure that reliability of the system matches the generation 

scenarios being evaluated. Each generation scenario in the DCE module does not include the 

DSM programs. Production cost savings are calculated as the difference in production wst 

results between the “with-DSM and “without-DSM program cases. Those DSM programs 

that prove to be cost-effective are selected for further development. me result is that the 

DSM programs offered to PEF customers reduce the rates for all PEF’s cuslomers, both DSM 

program participants and non-participants. 

Using the same model (Strategist) to evaluate both supply-side and demand-side 

alternatives ensures consistent data and methods are being applied across the board. 

Strategist’s resource plan allows DSM programs to compete against one or more deferrable 

generalion units that can vary by type and timing. Also, individual DSM programs can be 

combined together within Strategist to create a DSM bundle large enough lo be evaluated 

against multiple generation units. Finally, the ability of Strategist to perform a production 
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cost simulation of the system with and without the DSM program provides the best available 

methodology for estimating fuel and operation and maintenance (“O&M) cost savings. 

In arriving at its current DSM Plan, PEF analyzed over 200 possible DSM measures, 

and selected from those measures two new programs and thirty-nine (39) new measures. In 

Docket No. 060647-EG, PEF requested approval of an expanded DSM Plan that comprised 

seven (7) residential programs, seven (7) commercial and industrial programs, a qualifying 

facilities program, and a research and development program, all of which included the two 

new proposed programs and thirty-nine (39) new measures. The projected cost, performance, 

viability, and cost-effectiveness of the DSM programs to meet PEF’s specific DSM goals 

were evaluated by the Commission in this docket. The PSC approved PEF‘s DSM plan in 

Consummating Order No. PSC-07-0017-CO-EG making Order No. PSC-Of-1018-TRF-EG 

effective and final. 

With the recent changes to PEF’s DSM Plan, PEF’s total DSM Plan offerings include 

sixteen (16) programs and over one hundred (100) measures, providing comprehensive DSM 

services for PEF’s customers. These DSM services are intended to encourage further 

customer participation and they are expected to cost-effectively reduce the growth rate of 

weather-sensitive peak demand. reduce and control the growth rate of energy consumption, 

increase resource conservation, and increase the efficiency of the electric system. Because the 

DSM programs reduce the peak demand and/or energy consumption, the expected reductions 

from the DSM programs are factored in as adjustments to the peak demand and energy sales 

forecasts. 

As a result of the Company’s revised DSM Plan, the Company expects to achieve 

even greater total load reduction through the current DSM goal period than previously 
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expected. For the period beyond 2014, which is the end of the current DSM goal period, PEF 

has projected that the load reduction in PEF’s Commission-approved, amended DSM Plan 

will continue to increase at a similar continuing growth rate, adjusted over time for higher 

program saturation rates. However, since many of the measures in the revised DSM Plan 

were just implemented, so it is too early to tell how effective they will actually he, especially 

over such a long period of time. PEF’s current expectation that these load reduction results 

will he achieved over this extended period of time is therefore an aggressive application of its 

DSM Plan consistent with the Company’s commitment to energy efficiency and load 

management as pari of the Company’s balanced approach to meeting customer needs for 

reliable, cost-effective electrical power. 

In the resource integration step of the Resource Planning process, the Company 

optimizes its supply-side options, taking into account the impacts of its DSM programs, into a 

final, integrated optimal plan. In selecting Levy Units I and 2 as the supply-side alternatives 

to meet the Company’s capacity need beginning in the 2016 to 2019 timekame, PEF 

examined, evaluated, and ultimately rejected other conventional, advanced, and renewable 

generation resources as potential capacity addition alternatives in this time period. For its 

initial resource optimization scenarios, the Company narrowed these potential capacity 

additions to four specific generation technology alternatives: natural gas-fired simple cycle 

and combined cycle; sub-critical and super-critical pulverized coal; coal gasification 

combined cycle and advanced light water nuclear (ALWR). 

An optimized reference resource plan scenario based exclusively on natural gas-fired 

simple cycle and combined cycle units was developed (the All Gas Reference Case). While 

not necessarily the preferred resource planning scenario, the relative capital cost differential 
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between gas-fired generation and all other evaluated generation options and the substantial, 

w e n t  Company and industry experience with the technology warranted exploration of a 

resource plan based on these technologies. In preliminary evaluations, nuclear generation 

technology proved more cost-effective than pulverized coal and integrated coal gasification 

when compared with the all natural gas-fired generation case. Due to recent regulatory and 

utility industly experience with pulverized coal and integrated coal gasification generation 

options in Florida, there appeared to be significant economic, environmental, regulatory, and 

political hurdles to the development of futuw coal-based generation in Florida. As a result, 

nuclear generation appeared to be a more viable future generation resource altemative to 

compare with natural gas-fired generation in Florida and was, therefore, selected for further 

economic evaluation. 

The nuclear generation resource option was evaluated against the all natural gas-fired 

generation resource plan over a 60-year analysis period using the Strategist scenario analysis 

model. This period was selected, as noted above, because of the long-term operational 

benefits from nuclear generation given the expected 60-year operational life of nuclear 

generating units. A number of analyses were run in the model comparing an optimized 

scenario with nuclear generation (Levy Units 1 and 2) to an optimized all natural gas-fired 

generation scenario. These analyses included a mid-level fuel forecast scenario with high and 

low fuel sensitivities. Given the regulatory and political environment in Florida and around 

the country, these analyses were coupled with forecasts based on existing and potential 

environmental regulations, including future greenhouse gas (GHG) emission regulations. 

These analyses ensure that the optimized generation resource plan with Levy Units 1 and 2 

does not unduly burden the Company or its customers if the future unfolds in a different way. 
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If the preferred generation resource plan is judged robust under these analyses, the plan 

becomes the generation resource expansion plan for the Company. 

PETS present DeterminatlonofNeed Petition, its April 2007 TYSP and TYSP 

updates, and its Commission-approved DSM Plan are all consistent with the Company’s 

Resource Planning process. as descnbed in this Need Study and the Company’s April 2007 

TYSP. 

2. LOAD AND ENERGY FORECAST. 

a Economic and Demographic Assumptions and Forecart Metkodologies. 

The Resonree Planning process uses many inputs and assumptions that are ultimately 

taken into account to develop PEPS optimal plan. The inputs and assumptions result from a 

number of parallel activities which feed into the Resource Planning process. One such 

activity is energy and demand forecasting. PEF‘s long-term forecasts of customers, energy 

sales, and seasonal peak demands are key inputs in the Resource Planning process. 

The Company’s load and energy forecasts used in the Resource Planning process 

attempt to capture the long-term trends in customer, energy sales, and peak demand growth 

typically over the next ten years, and in the case of the need assessment for Levy Units I and 

2, over an even longer period of time to account for the long lead time for nuclear generation 

units and their multi-year useful lives. Forecasts are first reported annually for the next ten- 

year horizon, in this case, 2007 through 2016. Because the forecasts are “long-lerm,” they do 

not project economic business cycles beyond the first few years of the forecast. Rather, they 

identify a trend that Cuts through the middle of any future business cycle fluctuations, thus 

reducing the risk that the forecasts will vary widely from actual economic condilions in the 
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future. The Company updated these forecasts beyond 2016 and 2017, when Levy Units I and 

2 are planned, to support analysis of economic performance over an extended period of 

commercial operation. The Company’s scenario analysis modeling (utilizing New Energy 

Associate’s Strategist model) encompasses the extended demand and energy forecasts in a 

manner consistent with standard economic forecasting principles and utility industry practice. 

There are a number of assumptions that sewe as inputs to the forecasts, such as 

weather conditions, population growth trends, economic growth trends, and the regulatory 

environment. T’he assumptions underlying the energy, peak demand, and sales forecasts used 

in the Resource Planning process are discussed in detail in the Company’s April 2007 Ten 

Year Site Plan (‘TYSP”) (see Appendix G, Chapter 2). The assumptions are based not only 

on the work of experts within PEF but also the research efforts of a number of respected 

independent sources such as the Bureau of Economic and Business Research (“BEBR’? at the 

University of Florida, and Economy.com, a major national economic forecasting firm. These 

sources provide relevant information concerning the outlook for the national and Florida 

economies in general and certain sectors comprising large energy users, such as the phosphate 

mining industty, in particular. A summary of the assumptions used in PEF‘s forecasts, as 

well as additional detail concerning PEF’s forecast system inputs and results, is included in 

the April 2007 TYSP. For purposes of the assessment of the need for 2016 and 201 7 and 

beyond, these forecast inputs and results were updated, using the same sources and techniques 

used to develop the April 2007 TYSP, but applying them over a longer period of time. 

The following table summarizes key economic and demographic assumptions 

associated with PEF’s customer, energy sales, and peak demand forecasts. Table 5 contains a 

summary ofkey economic and demographic assumptions like changes in gross Domestic 
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Product (GDP), Florida employment, Florida Personal Income, service area population, and 

inflation 

TABLE 5. LONG TERM ECONOMIC & DEMOGRAPHIC SUMMARY 

Average Annual Growth Rate 

Real GDP 
Florida Employment 
Florida Personal Income 
PEF Service Area Population 
Inflation - CPI 

2.3 YO 
2.7 Yo 
3.6 YO 
1.6% 
2.3 % 

PEF uses several models and methodologies in developing its customer energy and 

demand forecasts. The models incorporate forecasting techniques, such as lime-series 

analysis, econometric regression analysis, and direct contact with customers. All are well 

accepted and widely used in the electric utility industry. PEF’s models incorporate a number 

of variables listed in Appendix G that are identified based on exhaustive research into 

determining statistical relationships between every aspect of consumer behavior and its 

impact on energy consumption. The Company’s use of these models and methodologies in 

the Resource Planning process is described below and in greater detail in the Company’s 

April 2007 TYSP. For purposes of assessment of the need in 2016 and 2017 and beyond, the 

Company updated the results from the models and methodologies used for the TYSP as 

discussed and illustrated in the Figures below. 

b. Customer Forecasts. 

Population projections for each of the twenty-nine (29) Florida counties served by 

PEF drive the forecasts of residential and commercial customers, who together comprise more 

than 98 percent of the Company’s total customers. Population growth in the service areas 

translates directly into a greater number of residential electric customers and, as a further 

~~ 
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consequence, a greater number of commercial establishments to serve them. PEF relies on 

the BEBR at the University of Florida for population estimates and projections in its service 

area. The BEBR relies primarily on a cohort component computer model that uses 

demographic data to develop high, low, and medium cases for its population projections. The 

BEBR medium case is used as the basis for PEF's residential and commercial class customer 

forecasts. Timeseries models are then used to project industrial customers, street and 

highway lighting, and public authority customers, because they follow relatively stable 

historical growth trends and make up only two percent of PEF's total customers on its system. 

PEF updated the models following the April 2007 TYSP, using the same economic 

modeling techniques and practices, for purposes of assessing the need in 2016 and 2017 and 

beyond. The extended forecast of the number of PEF's customers i s  shown in Figure 2. A 

more complete discussion of the customer forecasts and tbe methodologies behind them can 

be found in the April 2007 TYSP. PEF's history and forecast ofcustomer levels for rural and 

residential, commercial, industrial, street and highway lighting, and other public customers 

can be found in the April 2007 TYSP (See Appendix E, Chapter 2, Schedules 2.1 and 2.2). 

FIGURE 2. Average Number of Customers 

PEF Total System Customers 
2 6" 

-e--- 
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c. &le5 Forecasis. 

PEF forecasts energy (Le. megawatt-hour) sales using a class-based econometric 

modeling approach that incorporates specific research for each customer class. The retail 

class-based econometric models (e.g. residential, commercial, etc.) are premised on a 

significant statistical relationship between an explanatory “driver,” or variable, such as 

weather or  income, and electric consumption by customer class. In selecting significant 

driven for the models, PEF chooses variables that are statistically proven to affect energy use 

in a particular customer class over an extended historic period. 

~. 

Wholesalejurisdictional energy sales are projected on a contract-defined basis rather 

than a “class” hasis. Each contract has specific terms for energy requirements that Can  vary 

by type and duration of energy under consideration. For example, PEF contracts to sell 

wholesale energy on a “stratified” basis. Each strata type --- base, intermediate, or peaking --- 

has a different assumption as to the number of houn a purchasing entity will be taking energy 

under its contract with PEF. 6 y  working with contract administrators in PEF’s Regulated 

Commercial Operations Depament, forecasters gain an understanding of the customers’ 

energy needs through estimates of monthly load factors for each contract. 

In support ofthe Company’s Strategist scenario analysis modeling, the energy sales 

forecasts were updated and extended following the same methodology that was used in the 

April 2007 TYSP. The forecast of net energy for load is shown for the base, high, and low 

cases in Figure 3, below. A more complete discussion of PEF’s energy sales forecasts and the 

methodology behind them through the initial ten-year planning period, 2007 to 2016, can be 

found in PEF’s April 2W7 TYSP. Specifically, TYSP Schedules 2.1 and 2.2 contain PEF‘s 

history and forecast of energy sales for each customer class, and Schedule 2.3 contains PEF‘s 
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history and forecast of its total number of customers and net energy for load. The extended 

energy sales forecasts were used in the Strategist model in a manner consistent with 

engineering and modeling practice in the industry. 

Figure 3. Net Energy for Load 

PEF NEL - Base, High, and Low 
l l O I X l 0  
1 W , M O  ' 

w.om 

d. Peak Demand Forecasrs. 

Seasonal peak hour demand (or load) is the final component in PEF's forecast. PEF 

separates its peak demand forecast into winter and summer peaks. in each season, PEF 

disaggregates and projects the following components of total system peak demand: potential 

firm retail load (excluding the non-firm internptible demands), interruptible demand, 

company-use demand, wholesale demand, and dispatchable and non-dispatchable demand- 

side management (DSM) program capability. 

Potential firm retail load refers to the projected retail hourly seasonal peak demand 

excluding interruptible demands such as intermptible, curiailable, and standby generation 

service, and before the effect of conservation or load management programs are taken into 

account. Determining the Company's retail load without the impact of utility-induced 
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conservation or load control enables PEF to observe and correlate the underlying trend in 

retail peak demand in the service area to customer levels and coincident weather conditions. 

The year-io-year variation caused by conservation or the need to activate load control is 

removed leaving a '%lean" historical trend from which to study growth. Potential retail peaks 

are projected using historical seasonal peak data, regardless of which month the seasonal peak 

occurred. Coincident weather conditions and retail customer levels drive these forecasts. 

The interruptible demand component is developed from historic trends on the 

Company's intcrmptible, curtailable, and standby generation tariffs, as well as direct 

information obtained f" PEF's largest customers using the interruptible tariff. 

Wholesale demand comprises supplemental, partial, and full requirement service. 

Supplemental load is based on sales IQ Seminole Electric Cooperative, Inc. (SECI), PEF's 

supplemental requirements customer. Demand for partial requirement services is based on 

contractual terms such as the capacity requirements (MW), type ofstratified service 

requested, and length of tam. Peak demand projections for each full requirements municipal 

customer is performed by trending monthly peaks and energy. 

Company-use demand at the time of system peak is estimated using load research 

metering studies and is assumed to remain stable over the forecast horizon. 

Each seasonal peak projection becomes the January (winter) and August (summer) 

forecast values. The non-seasonal peak months are calculated the same way using data From 

each specific month. Each of the megawatt demand components described above is a 

positive value, except for the DSM program capability which is a negative value, DSM 

program impactsrepresent areduction in peak demand; therefore, they are assigned a 

negative value. DSM program projections are applied to the forecast at levels that at least 
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CONFIDENT I Ai. 
achieve the cost-effective goals set by the Commission. Projections of non-dispatchable DSM 

(e.g. insulation, duct repair, etc.) megawatt impacts are cumulative and are subtracted from 

the projection of potential firm retail demand. Dispatchable DSM programs (e& load 

management) megawatt reductions reflect direct load control capability atnormal peaking 

temperatures and likewise produce a reduction in total potential retail demand. Total system 

peak demand, therefore, is calculated as follows: -Total System Peak Demand = Retail 

Demand (including Intermptible Demand) + Wholesale Demand + Company-Used Demand. 

The firm summer and winter peak demand forecasts, shown in Figure 4, represent the 

Total System Peak Demand minus lntermptible Demand and DSM. Figure 4 below illustrates 

the extended firm summer and winter peak demand forecasts for the planning period in 2016 

to 2019 and beyond. To arrive at the firm summer and winter peak demand forecasts over the 

scenario analysis modeling period, PEF extended the forecasts using standard modeling 

techniques consistent with engineering practice in the electric utility industry. 

Figure 4. Summer and Winter Peak Demand 

PEFSummer/Winter Peak -Firm 
"m 
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A more complete discussion of the peak demand forecasts and the methodologies 

behind them can be found in PEF's April2007 TYSP (see Appendix G, Chapter 2). The 

summer peak demand forecasts and winter peak demand forecasts can be found in the April 

2007 TYSP (see Appendix G, Schedules 3.1 and 3.2 respectively). 

3. OTHER PLANNING ASSUMkTlONS. 

The Company's resource planning is a forward looking process that encompasses a 

complex set of overlapping timelines that require forecasts of key decision factors and 

implementation lead times. When the Company is evaluating a specific preferred resource 

option- or set of options and has entered into the respective critical decision timeframe for the 

option(s), it gathers the best information available to support the decisions being 

contemplated. PEF always seeks to make significant resource selection decisions based on 

the best information available to the Company at the time. Accordingly, the Company 

updates key factors and assumptions in the course of evaluating its overall resource plan, in 

this case, given the potential resource option of additional nuclear generation to meet the 

Company's need in 2016 to 2019 and beyond. These factors are addressed in the ensuing 

sections covering fuel prices and economic and financial assumptions. 

a. Fuel Price Forecnsu. 

Fuel forecasts are an integral pan of PEF's planning and operations. Relevant fuel 

prices and their differentials are important economic factors in determining the types of new 

generation to be added to PEF's system. Additionally, fuel prices are relevant lo  the 

determination of the most efficient method of operating existing and proposed generating 

unils on PEF's system in compliance with environmental and system requirements. PEF's 
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forecasts for natural gas, oil, and coal are addressed here and PEF’s nuclear fuel forecast is 

addressed separately below. 

For purposes of the April 2007 TYSP and the TYSP updates, the forecast period is 

over a ten year period of time. Within this resource planning framework, a short term fuel 

forecast is typically developed for a three-year period and a long-term forecast is incorporated 

beyond three years. The Company’s fuel price forecast used in this rewurce planning process 

is developed using short-term and long-term spot market price projections from industry- 

recognized sources. 

PEF depends on observable market data for near-term fuel price forecasts. In the short 

term, the coal forecast is based on existing contracts and spot market coal prices and 

transportation arrangements between PEF and its various suppliers. For the longer term, the 

prices are based on spat market forecasts reflective of expected market conditions. Fuel oil 

and natural gas short-term price forecasts are estimated based on current and expected 

wntracts and spot purchase arrangements, as well as near-term commodity future spot prices. 

Natural gas firm transportation costs used in the forecast were determined primarily by 

pipeline tariff rates, negotiated term Contracts, and estimated rates for future pipeline capacity 

that will be needed to meet generation growth. 

For long-term fuel prices the Company uses two independent, industry experts, PIRA 

Energy Group CPIRA”) and Global Insight, Inc., as well as its own expertise and experience. 

In this resource planning process, the long-term extended beyond the typical long-term 

forecast in the TYSP process because the addition of Levy Units 1 and 2 occurs at Ihe end of 

the TYSP period and their commercial operation extends more than fifty years beyond the 
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CONFIDENTIAL 
current TYSP. This required the development of long-term fuel price forecasts over this 

extended period of time. 

To develop this extended fuel forecast PEF first relied on PlRA and Global Insight to 

provide the Company with an extended forecast of prices for the various fuels that potentially 

could be used at PEP’S existing and future generating plants. Those fuels are natural gas, No. 

6 fuel oil, and No. 2 fuel oil. The long-term natural gas transportation costs were estimated 

based on expected rates for future pipeline capacity that will be needed to meet generation 

growth The Company developed its own long-term coal forecast, using existing contracts. 

market information, and third-party forecasts for comparison purposes. 

Long-term forecasts use the PIRA and Global Insight forecasts as a starting point. 

These forecasting experts rely on fundamental supply and demand analysis to develop their 

long-term spot oil and gas forecasts. Supply-side factors that are considered include new 

sources of natural gas and oil, rates of production in existing gas and oil sources, developing 

technologies for locating and producing gas and oil, and the costs associated with finding, 

producing and distributing gas and oil from new sources, including liquidified natural gas 

CLNG”). Demand-side factors include demand growth in developed and developing 

economies, demand across various industries and fuel consumer groups in the United Slates 

and across the world, and Gross Domestic Product (“GDP”) growth rates. These experts also 

consider geopolitical trends, environmental policies, and generation resources that are 

expected to be added in the future in developing their long-term fuel forecasts. 

Upon receipt of this long-term pricing information, PEF first develops a forecast thal 

takes the average of the fuel forecasts provided by PlRA and Global Insight. This 

information is reviewed by PEF employees who are experienced in the natural gas and oil 
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markets and compared with other electric utility industry and fuel market information that 

might include NYMEX futures market prices, current contracts, and other, current market 

data to arrive at a final fuel forecast. The final fuel forecast for oil and gas reflects PEF’s best 

professional judgment of future costs, at the time the forecast is prepared based on all the 

factors considered. 

The Company’s mid-level case fuel forecast is considered the most likely scenario, 

based on the Company’s view of the expected, reasonable future fuel costs. The Company, 

however, also develops a high and low fuel forecast. These high and low fuel forecasts are 

developed based on a statistical analysis of the mid-level fuel forecast. In this statistical 

analysis the high fuel forecast represents the 90eh percentile and the low fuel forecast 

represents the IOth percentile on aprice distribution curve. This means there is a 90 percent 

statistical certainty that future fuel prices will be lower than the high forecast and higher than 

the low fuel forecast. All three fuel forecasts, in the Company’s view, represent the 

reasonable range of future spot fuel costs. 

Once a fuel forecast is pxpared, it is periodically reevaluated against the thinl-party 

fuel price forecasts, developments, and trends with respect to each fuel type to verify !hat PEF 

was and is reasonable in developing its fuel forecasts. This re-evaluation occurred during the 

evaluation of the generation altermlives to meet the Company’s need in 2016 to 2019, in 

particular the comparison of nuclear generation to natural gas-fired generation over the sixty- 

year scenario analysis period leading up to the Company’s present Need Determination 

Petition. PEF’s current mid-level, high, and low natural gas and fuel oil forecasts are 

included in Figure 5 below. 
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Figure 5. Mid-Level, High, and Low Gas and Oil Fuel Price Forecasts 

LMP Need Fuel Forecast 
Fuel Fancsst SBnSIlMf&8 for "1 Gas (INmlnal) 

LNP Need Fuel Forecast 
Fuel For~c3st SenritiuiUes for Oil ( S N o m l ~ l )  
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b. 

There are several component costs to the nuclear fuel utilized in PEF‘s existing 

nuclear generation unit, Crystal River Unit 3, and that will be utilized in PEPS proposed new 

nuclear generation units, Levy Units I and 2. Nuclear fuel begins with uranium, which is a 

common natural mineral found in several places around the world. Raw uranium is mined 

using various mining techniques and milled near the mine to produce an oxide called U308 or 

“yellowcake.” PEF currently has contracts for uranium mined in the United States, Canada, 

Australia, Kazakhstan, Uzbekistan, and Namibia. 

Nuclear Fuel ond Nuclear Fuel Forecast. 

The U308 is then chemically converted to UF6, which is a gas when heated. 

Impurities are removed in this process and conversion to a gaseous state is necessary to 

proceed to the next step which is the enrichment process. The UF6 gas must be enriched 

because natural uranium contains only 0.71 1 percent U-235, which is the uranium isotope 

actually used in nuclear reactors to produce energy. The enrichment process raises the U-235 

isotope percentage from 0.71 1 to a range of approximately 3 to 5 percent U-235. 

The next step in the process of taking uraniumand tuming it into useable nuclear fuel 

requires changing the enriched UF6 gas to a powder, pressing that powder into pellets, 

feeding the pellets into tubes with inert elements, sealing them, and then assembling the tubes 

or “rods” together into fuel assemblies. These fuel assemblies are then shipped to the plant 

site and inserted in the nuclear reactor. Each step of this process involves a cost and, together 

with certain fees, all of these costs represent the nuclear fuel cost, converted to a SlmmBtu 

cost, to the customer. 

Thc Company’s nuclear fuel forecast is developed by first procuring price forecasts 

from market consultants who study the supply and demand of the nuclear market worldwide. 
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The Company then reviews these projections and may make revisions to them based on the 

Company’s knowledge from and experience with recent procurements and existing suppliers. 

Subsequently, this market cost forecast is input to models of current and expected contract 

terms to arrive at the Company’s expected costs each year for the various components of 

nuclear fuel used in the reactor, uranium processing and conversion, enrichment, and 

fabrication services. 

The Company’s engineers next make projections of the amount of nuclear fuel needed 

for each operating cycle to obtain a total cost for the nuclear fuel loaded into the core. For the 

Westinghouse AP-1000 plants planned for Levy Units 1 and 2, detailed projections ofthe 

amount ofnudear fuel needed have already been developed by Westinghouse. With !he 

projections of price and total nuclear fuel completed, the nuclear fuel cost to be amortized and 

charged to the customer is calculated by determining the amount ofenergy produced by each 

fuel assembly on an annual basis. An estimated I mill per kWh spent fuel disposal fee is 

added to this calculation to form the basis of the Company’s estimated fuel cost for Levy 

Units 1 and 2. 

The Company’s nuclear fuel forecast is included in Figure 6 below. The Company’s 

nuclear fuel forecast represents the best estimate of the reasonable, future nuclear fuel costs 

for Levy Units 1 and 2. 
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dispatchable DSM program options. The DCE module of Strategist was used to identify 

DSM programs subsequently approved by the Commission as cost-effective under the 

Commission’s rules. Based on this analysis, the Company identified a set of DSM programs 

that were cost-effective and met Commission established goals. These programs were tiled 

with the Commission as part of PEF‘s DSM Plan in Docket No. 060647-EG (see Appendix C) 

and were subsequently approved by the Commission in Order No. 06-1018-TRF-EG (see 

Appendix C). 

With~the approval of its DSM Plan by the PSC, PEF increased its DSM offerings by 

two new programs and 39 new measures and now offers customers sixteen individual 

programs, including Seven residential programs, seven commerciallindustrial programs, a 

qualifying facilities (cogeneration and small power production) program, and a research and 

development program, and over 100 DSM measures. They are described in detail in PEF’s 

DSM Plan previously filed with the PSC. 

PEF’s DSM programs have successfully met or exceeded the Commission-established 

DSM goals in the past, and the current Plan anticipates achieving all new future year goals. 

PEF continues to believe that demand-side resources are an important and cost-effective 

resource to meet its electricity needs. PEF has aggressively pursued and plans to continue to 

aggressively pursue the research and development of additional or modified DSM programs 

to reduce and control the growth rate of energy consumption, increase resource conservation, 

and increase the efficiency of the Company’s electric system consistent with Commission 

guidelines and cost-effectiveness rules under Rule 25-17.008, F.A.C. 

The Commission itself has recognized in its February 20078nnual report on the 

activities pursuant to FEECA that, in order to obtain cost recovery, PEF must show that each 
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proposed program is cost-effective not only to the participating customer, but to the general 

body of ratepayers as well. As the Commission explained, all utilities subject to FEECA, 

including PEF, must provide a cost-effectiveness analysis of each program using the RIM, 

TRC, and Participant tests, but that the RIM test, in particular, ensures that all ratepayers 

benefit f" a proposed DSM program, not just the program's participants. This is important 

because all customers, not just those that participate in the particular DSM program, pay the 

costs of the DSM programs. As a result, then, it is the RIM lest that ensures that rates to all 

customers are lower than they would have been without the DSM program. 

The Company's current proposed conservation goals were developed in accordance 

with the Commission's rules, and, in particular, the RIM test. As such, they represent the 

most current projections of PEF's total, most cost-effective, winter and summer peak demand 

(kW) and annual energy fkWh) savings reasonably achievable through demand-side 

management. With the additional changes to PEF's DSM programs approved by the 

Commission in 2006, an additional 527 WMW ofpeak demand load from direct load control 

will be reduced along with a 41 8 WMW reduction due to energy effciency(a total reduction 

of 945 WMW), through 2014. When added to the existing programs, this represents a 

reduction ofover 2,400 MW. The potential load reductions from the expanded, Commission- 

approved DSM plan represent the most that can reasonably be achieved from a maximization 

of the cost-effective DSM programs available to the Company at this time. 

Total DSM resources are shown in Schedules 3.1.1 and 3.2.1 ofthe April 2007 TYSP 

(see Appendix G, Chapter 2). The schedules show the historic achievements in reduced 

demand, as well as the projected future demandsavings expected to occur from PEF's 

Commission-approved DSM programs. This mix of cost-effective DSM resources is reflected 
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in PEF’s Resource Planning process as a reduction in future potential load. While PEF 

anticipates that the implementation of the Company’s DSM programs will significantly 

increase the penetration of demand-side management in the future, as reflected in the April 

2007 TYSP, these DSM measures werejust recently implemented and maximize the 

Company’s available cost-effective DSM programs. It is, therefore, still too early to tell how 

much the expanded DSM program will impact the overall peak load and energydemand in the 

future. 

PEF has, nevertheless, included all ofrhe existing and expanded DSM programs, at 

their full potential load reduction, in its Resource Planning process. PEF has further assumed 

that the full potential load reduction of these existing and expanded DSM programs will be 

maintained beyond 2014 and throughout the analysis period. The Company’s resource plan, 

therefore, is a fully integrated plan that includes both demand-side and supply-side resources. 

As the Commission recognized in its February 2007 annual report on FEECA, 

however, both Florida’s population and Florida’s energy consumption are expected to 

continue to grow over the next decade. And, while the Commission acknowledged that 

Florida’s utilities have been successful in meeting the overall objectives of FEECA and DSM 

programs will continue to play a key role in reducing energy demand and electricity 

consumption, utilities must still build new generation to satisfy Florida’s electrical energy 

needs. 

5, FUTURE RENEWABLE FUEL GENERATION 

In January 2003. theCommission issued an assessment ofrenewable electric 

generating technologies for Florida, as directed by the Florida Legislature. This assessment 
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addressed all known and potential renewable energy technologies as defmed by the Florida 

Legislature. The Commission determined that, generally speaking, electricity produced from 

renewable technologies is usually more expensive than traditional technologies on a 

production cost basis. The Commission further found that the potential for commercialiy 

feasible, new renewable capacity development in Florida was limited, at least relative to 

Florida’s energy capacity needs, in that only an additional65 I MW of renewable fuel 

generating capacity was expected near term. Most of this estimated, additional renewable fuel 

generation capacity was expected from municipal solid waste or refuse, wood refuse, or 

biomass crops. The Commission’s assessment has been consistent with PEF‘s experience 

developing renewable fuel generation resources in Florida 

The Company has a long-standing practice of adding renewable energy resources to its 

generation portfolio. In the 1980’s, PEF began entering into long-term contracts with 

cogenerators and municipal solid waste facilities. As early as 1980, for example, PEF entered 

into an agreement with Pinellas County to purchase energy from its municipal solid waste 

facility. By the 1990’s, PEF had over 800 MW of contracts with qualifying facilities and 

cogenerators. 

PEF has always been and continues to be one of the most successful Florida utilities in 

securing cogeneration and renewable energy contracts. Today, PEF purchases capacity and 

energy from municipal solid waste facilities in Lake County (12.75 MW), Metro-Dade 

County (43 MW). Pasco County (23 MW), and Pinellas County (54.75 MW). PEF also 

purchases capacity and energy produced by waste heat from Mosaic (15 MW) and capacity 

and energy produced by waste wood. tires, and landfill gas from Ridge Generating Station 

(39.6 MW). 
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PEF is also actively engaged in contracting with electric energy providers that use 

renewable resources to produce dectric energy on a large scale. This includes projects of one 

MW of generation or more. Examples include the contracts with the Florida Biomass Energy 

Group (1 17 MW) and Biomass Gas &Electtic (75 MW each underlwo long-term contracts 

for a total of150 MW). Florida Biomass Energy Group plans to build and operate the largest 

renewable energy plant of its kind in theworld. It will he a carhon neutral facility that bums a 

bio-oil made from a crop they call &Grass. The Biomass Gas & Electric group will use 

waste wood products, such as yard trimmings, tree hark, and wood knots from paper mills, 

that will be gasified to provide renewable fuel for a combined cycle gas plant. At 75 MW for 

each Biomass Gas & Electric facility, this would make them the largest waste wood biomass 

projects in the nation. 

PEF currently has contracts with five providers for more than 173 MW of renewable 

energy. In addition, PEF has recently signed three contracts for an additional 267 MW of 

renewable energy, Table 6 below shows PEF's current existing and pending contracts, their 

total MW capacity and/or energy pmduction, and the type ofrenewable fuel that is or will be 

used by the renewable generation facility. 
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Table 6. PEF's Renewable Fuel Generation Contracts 

Progress Energy Floflda 
Contracted Renewable Capauly 

Emiblt RON1 

CO"lraC1 
C0"tnn 1"- CM(RC1 
cawiw *lU ~.mlnallon 

(Mm L-mn Con(RaNrm, Dam Dal8 

43 

12.75 

23 

54 75 

396 

75 

75 

1166 

W.1 
I 7 3  I 

<l 
5 

Miam,. FL Dade County Nov-91 Nov-13 

Okahumpha. FL lake Calrnty Jan-95 Juri-14 

Hudson. FL P a m  county Jaw95 Dee24 

SI Pelsrrburg. FL Pinellas County Jaw95 -24 

Lakeland. FL RHiW Aug94 De023 

Pendmng Bamars Gas E l e h c  (BG8E) Jarrl l  De-30 

P"g Bianass Gas 8 Electnc (BG8E) Jun-11 De030 

Pemng lnnovauve Energy Grwup (IEG) Dee11 Nov-36 

Perry. FL 
D n h .  FL 

As-Available 
As-Available 

In addition to its existing and pending renewable generation contracts, PEF issued a 

Request for Renewables on July 19,2007. This Request was designed to invite potential 

renewable energy developers to open discussions with PEF regarding potential new renewable 

fuel projects in Florida. The Request is less restrictive than a Request for Renewable 

Proposals (RFP) in that it is basically a request for information and an indication of PEF's 

interest in engaging in discussions regarding the potential development of additional 

renewable generation projects in Florida. PEF received over 55 inquiries about selling 

renewable energy to PEF. These proposals included wave energy, solar energy, biomass, and 

biodiesel projects, among others. Many of the responses were merely inquiries, however, 
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looking for information regarding rate structure, service area, and other information 

concming PEF. Some are from developers that do not yet have a commercial technology or 

the technology is still not cost effective. As a result, these inquiries represent potential 

renewable generation projects that are clearly not viable, cost-effective generation alternatives 

by 2016 and 2017. Some potential renewable projects, however. may have promise further in 

t h e  future and PEF has entered into more substantive discussions with their potential 

developers. 

All renewable generation projects, current, pending and those in the future, are 

evaluated in accordance with the Commission's rules for Standard Offer Contracts and 

Negotiated Contracts. Under the Commission rules, the tolal net present value of the 

payments to the renewable generation facility developers must be less than 'the total expected 

expense of the utility's own generation resources. In the words of the Commission rules 

implementing both federal and Florida legislation, the renewable resource provider must 

produce electric energy at a price that is below the utility's avoided cost of new electric utility 

generation. In this way, the renewable generation resource must be cost-effective when 

compared to conventional generation resources, such as new coal, natural gas, or oil fired 

generation. 

PEF's pending contracts for renewable generation from biomass fuels were approved 

because they were equal to or less expensive than alternative, conventional utility generation 

under this legislative and regulatory standard. All pofential renewable generation resources 

meeting this legislative and regulatory standard have been included in PEF's generation 

resource plan. This includes over 250 MW from future biomass fueled, renewable generation 

facilities. 
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These biomass fueled, renewable generation fac es. however. have not yet been 

designed, constructed, and achieved commercial operation. There are a number of obstacles 

to them achieving commercial operation on time and at the contracted for capacity and 

energy. These obstacles include the ability to secure adequate land for their fuel sources, 

weather and other environmental impacts that might effect crop or raw material production, 

financial or logistical constraints or higher than anticipated costs, among others. PEF, of 

course, stands behind its contractual commitment to these renewable generation facilities, and 

PEF has accounted for them at their fully committed contractual capacity and energy in its 

generation resource plan, but there is a risk that they might not come to fruition or might 

achieve commercial operation only at a much later time and/or much lower capacity and 

energy production than what was contractually committed to and expected. Under those 

circumstances, PEF’s need in the 2016 to 2019 timekame will be even greater than currently 

anticipated. 

6. SUPPLY-SIDE GENERATION ALTERNATIVES 

a. 

PEF includes conventional, advanced, and renewable energy resources as potential 

Overview of Supply-Side Generalion Alternatives. 

capacity addition altematives in its overall Resource Planning process. These generation 

resource altematives are periodically reassessed and the performance characteristics updated 

to ensure that projections for new resource additions capture new and emerging technologies 

over the planning horizon. This analysis involves a preliminary screening of the generation 

resource alternatives based on commercial availability, technical feasibility, cost, fuel 

Progress Energy Florida 
65 

Page 135 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

diversity and supply reliability issues, and the avoidance or reduction ofair emission 

compliance costs. 

Preliminary screening of potential generation technologies for commercial availability, 

technical feasibility, and cost has been a part of PEF‘s Resource Planning process for all 

potential generation technologies since that process began in the early 1990’s. With the 

advent of Florida legislation promoting nuelear and coal gasification generation in 2006 and 

2007, respectively, any generation resource screening including nuclear and coal gasification 

technologies must also consider fuel diversity and supply reliability and the avoidance or 

reduction ofcurrent and potential air emission compliance costs. These factors, fuel diversity 

and reliability and current and future air emission compliance costs, are central to determining 

the cost-effectiveness of nuclear and coal gasification under the amended statutory guidelines 

for the determination of need for new nuclear and coal-gasification electrical power plants in 

Florida. 

First, PEF examined the commercial availability of each technology for use in utility- 

scale applications. For a particular generation technology to be considered commercially 

available, the technology must be able to be built and operated on an appropriate commercial 

scale in continuous service by or for an electric utility. Reasonable levels of detail for 

emerging generation technologies were developed to allow PEF to screen the technology 

options and to stay abreast of potential economic benefits as they mature. 

Second, technical feasibility for commercially available generation technologies was 

considered to determine if the technology met PEF’s particular generation requirements and 

that it would integrate well into PEP’S system. Evaluation of technical feasibility included the 

size, fuel type, and construction requirements of the particular technology and the ability to 
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match the technology to the service it would be requited to perform on PEF’s system (e.& 

base load, intermediate, cycling, or peaking). 

Next, for each generation alternative, an estimate of the levelized cost of energy 

production, or “busbar” cost, accounting for capital, fuel, and O&M costs over the typical life 

expectancy of the unit was developed. Bushar costs allow for comparison of fixed and 

operating costs ofall tahnologies over different operating levels. The comparison considers 

the long-term economics of hture power plants at varying levels of capacity factor. Data 

used to assess each generation technology includes fixed and variable O&M. fuel, 

construction costs, and the levelized fixed charge rate. 

Because the potential commercial generation alternatives include nuclear and coal 

gasification, the Company further considered the contribution of each potential generation 

technology to fuel diversity and fuel supply reliability. Fuel diversity included the 

contribution of the generation technology to fuel diversity on PEF’s system and to fuel 

diversity for the State of Florida. Fuel supply reliability involved the consideration of the 

susceptibility of the fuel source for the generation technology to supply disruptions and 

whether the fuel source increased or reduced the Company’s and the Slate’s dependence on 

foreign fuel suppliers. 

Finally, the inclusion of nuclear and coal gasification among the potential generation 

technologies further required screening the generation technologies with respect to their 

ability to avoid or reduce current and potential future air emission compliance costs. With the 

Clean Air Act rule amendments and global warming concerns, the emissions of generation 

technologies that affect the environment have become a central legislative, regulatory, and 

political concern. Accordngly, PEF further considered existing and potential environmental 
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regulation costs related to the emission of SO*, NO%, mercury, GHG, and other emissions 

when screening potential generation technologies for resource planning. 

For the screening of generation altematives, the data are generic in nature and thus not 

site specific. The costs and operating parameters are adjusted to reflect installation in the 

southeadem United States. The operating characteristics are based on state-of-the-art 

designs, d for most generation technologies, the performance projections were made with 

the assistance of EPRI’s Technical Assessment Guide (TAG) software and intemal PEF 

resources. 

b. Cost and Performance 

Categories of generation capacity addition alternatives that were reviewed as potential 

resource options for in-service dates in 2016 and 2017 included conventional generation 

technologies that utilize non-renewable resources, advanced technologies that are still being 

or have recently been developed, and alternative technologies that utilize renewable sources 

of energy, The following generation technologies were screened in the assessment that 

preceded the 2007 Ten Year Site Plan: 

Conventional Technologies: 

Pulverized Coal (PC) 
Subcritical Steam Conditions (Mature) 
Supercritical Steam Conditions (Mature) 

Aeroderivitive, Non-augmented (Mature) 
Aeroderivitive, Augmented (Mature) 
Nominal 80 MW Frame (Mature) 
Nominal 170 M W  Frame, Non-augmented (Mature) 
Nominal 170 MW Frame, Augmented (Mature) 

Combustion Turbine (CT) 

Combined Cycle (CC) 

~- 
Page 138 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

Advanced Technoloeies: 

Atmospheric Fluidized Bed Combustion (AFBC) 
Coal GasificatiodCombined Cycle (CGCC or IGCC) 
Advanced Light Water Nuclear (ALWN) 
Fuel Cell (FC) (Demonstration) 

(Commercial) 
(In Development) 
(Pending Commercial) 

Alternative Technologies: 

Municipal Solid Waste (Commercial) 
Solar Photovoltaic (PV) (Demonstration) 
Refuse Tires (TIRE) (Commercial) 
Wind (Commercial) 
wood (Commercial) 
Bio-Fuel (In Development) 
Wave technology (Demonstration) 

Of these potential generation technologies, not all are mature. proven technologies 

This is important to keep in mind, especially with respect to the altemative generation 

technologies, as same generation options that may appear cost effective are not commercially 

available or technically feasible generation capacity additions at this time. In addition. the 

less mature a generation technology is the more uncertain and less accurate its cost estimate 

may be, as with the fuel cell and solar generation options, which are still in the demonstration 

stage and are not commercially available at this time. 

Alternative generation technologies were evaluated but not considered potential 

generation capacity additions in 2016 and 2017. As mentioned above, PEF has already 

entered into purchased power contracts for the development of all currently, commercially 

available hio-fuel generation. Additional bio-fuel generation does not feasibly exist lo meet 

the Company's capacity need in 2016 to 2019. 

Wind projects have advanced enough that they are commercially available with high 

fixed costs but virtually no operating costs. However, the geographic and atmospheric 
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characteristics of Florida limit the ability of viable wind projects. Wind projects must be 

constructed in areas with high average wind speed. In general, such wind resources in 

Florida, and throughout the southeastem United Slates, are limited. The average wind speed 

in Florida is below 14 miles per hour, well below the average speed necessary to sustain a 

viable wind turbine project. In any event, wind is intermittcnt, and therefore wind turbine 

projects cannot be expected to operate above 20 to 25 percent capacity factors. Wind turbine 

projects, therefore, cannot achieve the high capacity factors necessary to meet the Company’s 

existing capacity need.  they simply are not viable generation alternatives for base load duly. 

As a result, wind was eliminated from consideration as a potential resource to meet the 

Company’s generation capacity need in 2016 to 2019. 

Solar photovoltaic (PV) projects are also technically constrained from achieving high 

capacity factors. In Florida, they would be expected to operate at approximately 20 percent 

capacity factors making them unsuitable for base toad duty. Aside from their technical 

limitations, PV projects are not economically competitive generation alternatives at this time. 

For example, recent costs show that PV projects cost about five times the cost of biomass or 

bio-fuel generation. The future for PV or other solar projects is promising but right now the 

existing technology cannot produce cost-effective energy. As a result of  the capacity factor 

constraints and high cost, solar was eliminated as a potential generation option to meet the 

Company’s need in 2016 to 2019. 

Fuel cells likewise offer some promise in the future but they are currently in the 

demonstration stage and have not achieved sufficient technical advancement to be considered 

a viable commercial alternative. Fuel cells can be assembled building block style to produce 

varying quantities of electric generation. However, as currently designed, a sufficient number 
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CONFIDENTIAL 
of fuel cells cannot be practically assembled to create a source of generation comparable to 

other existing bulk generation technologies. Further development of this technology is 

needed before it becomes viable as a generation resource option. 

Municipal solid waste has a proven track record in Florida. PEF, for example, has 

contracts with four municipal solid waste fueled facilities for 133.5 total MW. Currently, 

additional municipal solid waste facilities in Florida and additional, improved solid waste fuel 

technologies have been discussed but not much more has been done to suggest that such 

projects can achieve commercial operation by 2016 and 2017. Additionally, current estimates 

place the additional capacity from future solid waste fueled fac 

MW for the entire state. The high cost and environmental impact of emissions from such 

facilities are also a concern. For these reasons, municipal solid waste fueled facilities (and 

refuse tire and wood facilities which have similar concerns), were not considered viable 

generation resources to meet the Company’s need for capacity and energy in 2016 to 2019. 

es in Florida at only 400 

Wave generation from ocean currents is a promising future generation technology but 

the development of this technology is in its infancy. It simply is not commercially or 

technically feasible at this time. Other alternative, renewable generation resources, such as 

hydroelectric or geothermal power generation, are simply unavailable at all or on any viable 

commercial scale in Florida. 

All but four potential generation resources were eliminated as potential capacity 

additions in the 2016 and 2017 timeframe. These were natural gas-fired combined cycle (CC) 

generation, pulverized coal or AFBC generation technologies. coal gasification generation 

(CGCC or IGCC), and advanced light water nuclear (ALWN) generation. 
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CONFIDENTIAL 
Natural gas-fired CC generation generally has lower capital costs than all of the other 

generation resource options selected for the initial economic evaluation. The CC technology 

is well developed and the Company has extensive experience putting this generation 

technology into commercial operation. Relative to coal-fired generation, natural gas-fired 

generation also offers lower GHG and other emissions such as SOz, NOx, and mercury. For 

these reasons, natural gas-fired CC generation was considered the default future generat- - 

resource option available to the Company to meet its capacity and energy needs in 2016 to 

2019. All of the supply-side generation resource alternatives chosen for further study were 

initially evaluated against a resource plan based on natural gas-fired combined cycle and 

simple cycle generating units. 

In this initial economic comparison, the advanced light water nuclear generation 

proved more cost-effective than the coal-fired and coal gasification generation options when 

compared with the all gas reference case. There are a number of factors that led to this result, 

For example, PEF was influenced by the federal and Florida legislation encouraging nuclear 

power generation development. The Florida legislation provided for alternative means to 

recover costs incurred in the development of nuclear generation to assist in the financing and 

construction of such capital intensive projects. The Florida legislation further required the 

Company and Commission to consider fuel diversity and supply reliability and air emission 

cost benefits when evaluating nuclear generation. These considerations among others, but in 

particular the environmental considerations, favored nuclear generation over coal-fired and 

coal gasification generation as a potential future generation alternative. 

To illustrate, coal-tired and coal gasification generation options have significant air 

emission cost issues under recent Clean Air Act amendments that nuclear generation does not 
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have. Both generation options further have significant GHG emission issues, raising the 

potential for future carbon abatement costs, carbon taxes, or carbon capture requirements 

when, to date, no commercially operational carhon capture technology has been designed and 

successfully implemented. Again, nuclear generation presents no GHG emission issues. 

Additionally, the federal legislation encouraging the development of nuclear 

generation provided economic incentives in the form of production tax credits and DOE loan 

guarantees and stand-by support (a form of risk insurance), for the first wave of new nuclear 

power plants to achieve commercial operation. PEF conservatively estimated the value ofthe 

production tax credits to be between $88 million to $167 million per year (for the first eight 

years ofplant operation) if PEF brings its new nuclear generation plants on line by 2016 and 

2017. These economic benefits were considered in the Company’s initial economic 

evaluation of nuclear generation compared with coal-fired and coal gasification generation to 

an all gas reference case. 

Finally, there has been significant, recent public opposition to the development of 

more coal-fired generation in Florida. Before the Commission, one application for coal-tired 

generation was rejected because it was not demonstrated to be a cost-effective generation 

option in the future and another was abandoned in the face ofopposition from the public and 

environmental p u p s .  For all of these reasons, the Company determined that the advanced 

light water nuclear generation option was the more viable future generation altemative to 

evaluate in more detail against natural gas-fired CC generation to meet the Company’s need 

in 2016 to 2019. 
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7. RESOURCE lNTEGRATlON 

Once the range of supply-side and demand-side alternatives have been screened, an 

integration assessment is conducted to determine an optimum supply-side expansion plan, 

given the portfolio ofcost-effective DSM programs identified, as previously described. In 

this phase, PEF selected the advanced light waterauelear generation option for further 

economic evaluation against an all gas reference case using the Strategist model. The results 

of this evaluation, and the Company’s evaluation of all economic and socio-economic factors 

required by the amended Florida legislation, which is discussed further below, led to the 

selection of an optimal geuetation plan that included two advanced light water nuclear 

generation units to me.et the Company’s need in the period 2016 to 2019 and beyond. 

The top-ranked generation plan that was chosen as the Company’s expansion plan is 

shown below in Table 7. The Company’s expansion plan includes additional supply side 

generation resources -- including purchased power (primarily from renewable generation 

resources), uprates at PEF’s existing nuclear power plant, CR3, and an unsited combined 

cycle (“CC”) unit -- to meet the Company’s reliability need to maintain a 20 percent Reserve 

Margin commitment prior to the expected commercial operation of Levy Unit 1 in 201 6. This 

plan is a slight variation of the expansion plan published in the Company’s 2007 Ten-Year 

Site Plan tiled with the PSC on April I, 2007. The current optimal generation expansion plan 

reflects additional information and analysis since the Ten-Year Site Plan was prepared. The 

additional generation resources, together with Levy Units I and 2 in the current optimal 

generation expansion plan, however, are consistent with, and the result of, the Company’s 

Resource Planning process. 

Progress Energy Florida 
14 

Page 144 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

CGNFIDENTI AL 

Table 7. PEF's Generation Expansion Plan. 

PROGRESS ENERGY FLORIDA 
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The ultimate decision to add the Levy Units 1 and 2, advanced passive light water 

nuclear power generation, was driven by the Company's reliability need for both nuclear 

units, the favorable economics for the second nuclear unit addition within I2 to 18 months of 

the first unit, and the fuel diversity and fuel supply reliability benefits, technological benefits, 

and environmental benefits from the construction and operation of two nuclear units over their 

expected sixty- year period of commercial operation. 

Progress Energy Florida 
75 

Page 145 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

8. 

By the summer of 2016, PEF's projected Reserve Margin will be 15.4 percent without 

any new generation resonrce addition, signifying the need for additional resources to meet the 

Company's minimum 20 percent Reserve Margin requirement. If Levy Unit I is added in the 

summer &%I6 the Reserve Margin will be 25.3 percent. PEF clearly has a reliability need 

for Levy Unit I in thesummer of 2016. This is demonstrated in Table 8 below. 

RELIABILITY NEED FOR LEVY UNITS 1 AND 2 

Table 8. Forecast of Snmmer Demand and  Reserves With and Without Levy Unit 1 

Progress Energy Florida -Summer Reserves 

I nnrS Resource Plan AssoumenC No New NucIea8 GsnsnUon 
2015 2010 2 M l  2018 201s 2020 2021 

The addition of Levy Unit 2 in the summer of 2017 does result in Reserve Margins 

above the minimum 20 percent Reserve Margin criterion that summer and for several 

subsequent years. Both Levy Units 1 and 2 are still needed, however, to allow PEF to satisfy 

its commitment to maintain a minimum 20 percent Reserve Margin in the period 2016 and 

beyond. 
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CONFIDENTIAL 
If Levy Unit 1 is added in the summer of 2016, but Levy Unit 2 is not added the next 

summer as planned, PEF's Reserve Margin falls below the 20 percent Reserve Margin 

criterion at 19.1 percent by the summer of 2019, just two years later, and the Reserve Margin 

further falls to just 17.2 percent in the summer of 2020, only three years after Levy Unit 2 is 

planned for commercial operation. This is demonstrated in Table 9 below, which shows the 

summer and winter reserve formasts with Levy Unit 1 but without Levy Unit 2. 

Table 9. 

Forecast of Summer Demand and Reserves With Levy Unit 1 But Without Levy Uuit 2 

Progress Energy Florida - Summer Reserves 

2008 Resourss Plan hsessmonl, Mditlon of Lmy County 1 ' 2015 2016 2017 2018 2019 2020 202l 

Total Supply Resourses 
System Firm Load 

Resewe Margin 
Mw Ab0"dBelOW 20% 

Total Supply Resourcer 
System Firm Load 

Reserve Margin 

Faced with a need for additional generation resources within this short window of time 

following the commercial operation of Levy Unit I ,  the Company decided to move forward 

with plans for Levy Unit 2 in the summer of 2017. Considerable time is necessary to plan, 

site, obtain regulatory approval for, design and build, and place into commercial operation a 

nuclear unit. The Company has conservatively estimated this process will take ten (IO) years. 

To preserve the option of meeting the Company's reliability need following Levy Unit 1 with 
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nuclear generation, it makes sense to proceed with both Levy Units I and 2 at this time for 

commercial operation in the summers of 2016 and 2017. In this way, the Company satisfies 

the customers' reliability needs in the time period from 2016 to 2019 and beyond with nuclear 

power generation while capturing the cost savings resulting from the economies of scale and 

engineering and construction efficiencies by building Levy Unit 2 closely coupled with Levy 

Unit 1. 

It must be remembered too that the nominal 1,100 MW size of these units was 

determined by Westinghouse to be the most efficient, cost-effective MW capacity size for 

nuclear reactors in this generation of  designs. To proceed with the option of nuclear 

generation resources, PEF cannot select different, alternative capacity designs to try to exactly 

match its 20 percent Reserve Margin commitment within a given year. Rather, if PEF 

determines that there is a need that is beneficially met withnuclear generation, then the 

selection of the Westinghouse APIOOO nuclear reactor design means that a nominal 1,100 

MW nuclear generating unit will be placed in commercial operation. 

There is also a reliability need for both nuclear units because the Company's Reserve 

Margin includes projected capacity resources from htture renewable energy facilities under 

recently executed purchase power agreements that might not come to fruition or ultimately 

meet the contracted capacity production requirements. These fac 

and they rely on unproven technologies or fuel sources, such as waste-wood biomass and 

biomass crops that have not yet been shown to support consistent, reliable capacity and 

energy production. The ultimate commercial development ofthese unique renewable fuel 

facilities also can be adversely affected by a lack of available financing or financing at a 

favorable rate, insufficient productive land, and weather impacts on biomass fuel production, 

es have not been built yet 
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among other circumstances. As a result, these renewable generation facilities might not be 

built, their construction might he delayed, or they may fail to achieve reliable commercial 

operation at all or at the expected capacity when that capacity is needed. In that event, PEF 

could lose over 250 MW before Levy Units 1 and 2 are planned and the Company's need for 

additional capacity resources will increase to meet its minimum Reserve Margin commitment. 

Additional generation capacity from the second nuclear unit will further provide PEF 

greater assurance that the minimum 20 percent Reserve Margin criterion will be met in the 

event that peak loads are higher than currently anticipated. Levy Unit 1 will be operational 

over eight years from now and Levy Unit 2 will he operational over nine years from this date 

under the current plan.  over such an extended period of time load growth may very well 

exceed projections. This would not be unusual in PEF's experience, as it has happened before 

even over shorter time periods than eight or nine years. With Levy Unit 2, PEF will have the 

capability it needs to reliably meet customer needs under changing circumstances affecting 

load growth and Reserve Margins. 

Finally, the addition of Levy Unit 2 provides PEF the flexibility to reduce or replace 

the use of potentially less economic resources. Nuclear fuel historically is more stable in 

price and cheaper than fossil fuels. This relationship between nuclear and fossil fuels is 

expected to continue. Over the eight to nine year period required to bring the nuclear units on 

line, PEF and its customers will face growing uncertainty surrounding the cost of using 

carbon-based, fossil fuels. Having an additional nuclear unit in commercial operation in 2017 

and beyond provides PEF with greater flexibility in meeting customer demands for reliable, 

low cost electrical power. 
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For all of these reasons, PEF reasonably determined that there IS a reliability need for 

both Levy Unit 1 and 2 in the summer of 2016 and 2017, respectively, when they are 

currently planned for commercial operation. 

9. 

The Company evaluated the Cumulative Present Value Revenue Requirements 

COST-EFFECTIVENESS OF LEVY UNITS 1 AND 2. 

(“CPVRR”) of the advanced passive light water nuclear generation units, Levy 1 and 2, 

against an all natoral gas generation (reference) case. The Company included the economic 

benefits from economies of scale and engineering and construction efficiencies from 

constructing both units concurrently in its CPVRR evaluation. Additionally, the Company 

evaluated the cost-effectiveness of Levy Units 1 and 2 against an all natural gas generation 

reference plan using the standards expressed by the Florida Legislature in Section 

403.519(4)@)3. There, the Florida Legislature directed that the Commission, and thus the 

electric utility too, must consider whether the nuclear power plant will “provide the most cost- 

effective source ofpower, taking into account the need to improve the balance of fuel 

diversity, reduce Florida’s dependence on fuel oil and natural gas, reduce air emission 

compliance eosts, and contribute to the long-term stability and reliability of the electric grid.” 

$403.519(4)(b)3, Florida Statutes. 

a. 

With the current but tentative selection of the Westinghouse APIOOO reactor design, 

PEF has the opportunity to take advantage of favorable equipment and other contract terms 

that occur because there are economies of scale from building successive nuclear units at the 

same site based on a common design. The economies of scale in procurement, engineering, 

Cost Savings from L e y  Units I and 2. 
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manufacture, and construction can be achieved if the second unit, Levy Unit 2, is constructed 

and placed in service within twelve (12) to eighteen (1 8) months of the first unit, Levy Unit 1. 

The projected cost savings for the construction of Levy Units 1 and 2 reflect 

anticipated engineering and construction efficiencies, for example, for concurrent engineering 

and manufacturing of large, key components of the nuclear reactor and related support 

StNCtUrS. If long lead time equipment for both units can he procured concurrently or 

consecutively, these economies of scale in engineering and manufacturing can he achieved. 

The back-to-hack construction of Levy Units I and 2 also allows for the continuous 

mobilization of engineers and construction personnel for on-site engineering and construction 

of both nuclear units. PEF will therefore avoid de-mobilization and re-mobilization costs if 

the second nuclear unit is built consecutively with the first unit. PEF can also obtain cost 

savings from the continuous use of an experienced, efficient work force on both units. These 

arejust a few examples ofthe engineering, construction, and operational efficiencies and 

economies of scale that will likely be achieved if Levy Unit 2 is constructed within a year of 

Levy Unit 1. 

The resulting economic effect is a lower dollar per-kW cost for Levy Unit 2 than Levy 

Unit 1. Levy Unit 2 is expected to cost IE3.376ikW (summer basis, 2007$), significantly less 

than $5,144/kW (summer basis, 2007$), the cost of Levy Unit 1 on a per-kW cost basis. 

Similarly, the fixed O&M cost for Levy Unit 2 is $36.2SikW-yr (2007$), which is 

$15.54/kW-yr (2007$) lower than the fixed O&M cost for Levy Unit I .  These cost savings 

from the construction of Levy Unit 2 within a year of Levy Unit I represent substantial 

economic benefits to PEF and PEF's customers. These cost savings were reflected in the 
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Company’s economic evaluation of Levy Units 1 and 2 against an all natural gas reference 

case on a CPVRR basis using the Strategist model. 

b. Production Tar Credit benefits. 

Under EPACT, federal production tax credits were provided as an incentive for 

utilities to invest in nuclear power generation. These production tax credits are only available 

for the first few nuclear power reactors that are put into commercial operation. Thc 

production tax credit is S0.018kWH for the first eight years ofthe nuclear facility’s 

operation, ifthe facility meets certain eligibility requirements and deadlines and is in service 

by January I ,  2021. PEF has conservatively estimated the value of the production tax credits 

for customers at $88 million to SI67 million if Levy Units I and 2 are brought on line by 

2016 and 2017. As indicated above, in the Company’s initial economic evaluation ofnuclear 

generation the economic value of these potential production tax credit benefits were included. 

In the Company‘s subsequent economic evaluation of nuclear generation against an all gas 

reference case the Company conservatively did not include this economic value in the 

Company’s CPVRR evaluation. The production tax credit benefits, however, represent an 

additional (additive) potential benefit for PEF’s customers. 

In addition to the production tax credit benefits, EPACT provides utilities that develop 

and commence operation ofnew nuclear reactors DOE loan guarantees and DOE stand-by 

support. DOE stand-by support is a type of risk insurance. It is unclear at this time whether 

the DOE loan guarantees and stand-by support will be available to the Levy project. PEF 

continues to review whether such programs will be available. 

c. Scenario Analysis Modeling with Levy Units I and 2. 

_ _  
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The Company used the Strategist model to compare the relative economics of Levy 

Units I and 2 to the all natural gas reference case. The Strategist computer model is an 

economic simulation model of PEF’s entire system that develops alternative forward looking 

resource expansion plans to address the Company’s needs and develops cost comparisons of 

overall system economics in each scenario. The system economic comparison is developed 

within Strategist with an all-inclusive revenue requirements analysis to encompass operating 

costs for fuel and emission allowances (based on resource dispatch simulation), operating and 

maintenance costs, the cost of construction and capital, including debt service, taxes, 

depreciation and equity retums, and other relevant costs for comparison of altematives. PEF 

normally perfoms Strategist studies for a thirty-year study period for resource decisions (e& 

contracts, peaking and combined cycle unit decisions) that have been considered over the past 

decade. Using this timeframe, the model covers ten years before the proposed nuclear units 

would come on line and therefore captures only twenty years of projected operation of the 

new units. In this case, PEF worked directly with New Energy Associates, the developer of 

the Strategist model, to extend the model beyond its typical thirty-year modeling period to a 

sixty-year modeling period. By extending the modeling period from thirty to sixty years, PEF 

was able to perform an extended CPVRR analysis to capture fifly ofthe expected sixty years 

ofcommercial operation of the two nuclear units rather than only the first twenty years of 

commercial operation. 

The sixty-year portfolio development and simulation period was used because, while 

the initial license for the two nuclear units will be forty (40) years each, the accepted industry 

convention based on current practice and experience with existing, w o n d  generation nuclear 

power plants, is that the license can be extended an additional twenly (20) years. The sixty- 
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year period in the Strategist model, therefore, provides the best practicable method of 

capturing most of the economic benefits from the actual commercial operation of Levy Units 

I and 2. This is still a conservative analysis, however, because even with a sixty-year study 

period, the Strategist model is not capturing the last ten years of commercial operation of 

Levy Units I and 2 on PEF's system. 

d. 

Typically in the resource planning process to support a need determination, PEF 

The CPVRR Economic Analyses wifh Levy Units I and 2. 

would have a base case with various sensitivities to reflect changes in fuel or capital costs 

because the cost-effectiveness analysis was driven by the CPVRR determination. With the 

amendment of Section 403.5 19 to address nuclear fueled electrical power plants, however, 

economics alone no longer drives the cost-effectiveness determination. Rather, the Company 

must consider additional fztors, which are discussed in more detail below, some which can 

and some which cannot be discretely evaluated on an economic basis. As a result, the 

Company's CPVRR analysis of Levy Units 1 and 2 must be expanded to account for these 

additional legislative considerations to the extent practicable in the Strategist model. The 

results of these CPVRR analyses are shown in Table IO below. 
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- 
Base Capital LOW Fuel Mid Fuel Hbh Fuel 
Reference Care Reference Reference R e h ”  

No Cot ($6.418) ($2,888) s.635 

(13.834) (3343) $5,212 

($2.644) $793 56.318 

B i n g ~ ~ n  Specter 
CO, Case 

EPA No CCS 
CO, Case 

MI1 Mld Range 
C 0 2  Case 

CO, Case 

$85 $3.614 s9.m 

$6.380 $11.892 Lieberman *mer 12,9M 

CONFIDENTIAL 

Table IO represents the CPVRR analyses of the Resource Plan with Levy Units I and 2 

compared to an all-natural gas reference resource plan over the Strategist sixty year 

production cost model period. These CPVRR analyses include the typical CPVRR economic 

evaluations and costs savings from the reduced price for the second unit, as well as the 

additional consideration of air emission compliance costs under the amended statutory need 

determination provision. As a result ofthese CPVRR analyses there were fifteen (15) 

different CPVRR scenarios. Because the Company’s resource expansion plan with the 

nuclear generation alternative is more beneficial for customers on a CPVRR basis than an all 

natural gas generation resource plan in ten (IO) of the fifteen ( I  5 )  possible scenarios, it is the 

most economic generation altemative. 

The CPVRR cases in Table IO above include evaluations using the Company’s low 

and high natural gas and oil fuel forecasts. The impacts of these evaluations are shown in 
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Table IO, above, in the far leR vertical column (low fuel forecast) and the far right vertical 

column (high fuel forecast). The CPVRR cases also include evaluations of the impact of 

potential, future GHG regulations on the cost effectiveness of Levy Units 1 and 2. These 

impacts are shown in the five horizontal columns in Table I O  above. 

The five GHG scenarios presented begin with a scenario where there is no GHG cost 

impact because there are currently no GHG regulations. Becausesome form of GHG 

regulation is likely in the future, and that such regulation would impose a cost for emissions 

of GHG gases in one way or another however, GHG cost scenarios have been included as a 

fundamental part of the analysis of cost-effectiveness. The timing and nature of future GHG 

regulation is at present uncertain, accordingly we elected to show a range ofpotential future 

costs for GHG to demonstrate the potential range of impacts on the economic analysis for the 

Levy units. These scenario ranges are drawn from various federal and state GHG regulations 

that have been proposed so far and other studies that have attempted to estimate what future 

GHG costs may be. From each of these sources, dollar per ton of C 0 2 ,  the principle GHG, 

were extracted and graphed and then several reasonable forecast estimates were selected for 

further study. The short-hand references to these eases are included to the left of the 

horizontal calumns on Table IO above. The colleciion of climate change studies reviewed to 

develop these representative case estimates are described in Mr. Kennedy’s testimony. 

From Table IO above, in the event that natural gas prices fall in the future, as 

represented by the “low fuel” vertical column, the nuclear generation option is not cost- 

effective in the event that there is no carbon (GHG emission) regulation or in the event that 

such regula tk  falls within the low to mid-level GHG regulation projected cases. If, 

however, the more likely scenarios of future GHG regulation andfor future higher natural gas 
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prices occur, the nuclear generation resource alternative is more cost-effective, in some cases 

(the high natural gas fuel cases, for example), dramatically more cost-effective than an all 

natural gas reference resource plan. 

When potential GHG compliance costs are taken into account in PEF's CPVRR 

analyses, Levy Units 1 and 2 are more cost-effective than most of  the all gas reference plan 

scenarios. The potential benefits for customers on a CPVRR basis for the ten ( IO)  out of 

fitteen (15) scenarios where the nuclear generation resource alternative is more cost-effective 

than an all natural gas resource plan ranges from a low of $85 million to a high of $12 billion. 

Over the course of the expected 60-year life for Levy Units I and 2, then, the nuclear 

generation units are more cost effective than an all gas generation plan, in the Company's 

judgment, especially when the additional factors of fuel diversity and supply reliability, and 

long-term stability and reliability of the electric g i d  under the amended need determination 

provision are considered. 

e. 

Fuel diversity must also be considered in determining the cost-effectiveness of nuclear 

The Balance of Fuel Diversify. 

generation Section 403.519(4)(b)3. Fuel diversity refers to the Company's ability to reduce 

the impacts of price escalations in certain fuels by having available on the system additional 

generation or purchased power resources that use other fuels to produce energy. In other 

words, fuel diversity means the Company is not overly dependent on any one fuel type. 

PEF's generation system currently relies on a mixture of fuels to meet net energy load on the 

system. These fuels include oil, natural gas, coal, renewable fuels, and nuclear. Figure 7 

below graphically shows PEF's current fuel mix to meet energy load. 
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Figure 7. PEF's 2006 Energy Mix. 

2006 Reported PEF Energy Mix 
xroio~asndlon B ~ F U ~ I  ryw 

Fuel diversity is important not only bemuse fuels have different prices but also 

because price volatility differs among fuels. Some fossil fuels, in particular natural gas and 

oil for example, are much more volatile in price than other fuels, such as nuclear fuel. More 

recently, natural gas prices have been even more volatile than was historically the case. Price 

escalations in natural gas and oil used for energy generation correspondingly cause an 

escalation in fuel costs that customers pay. 

Physical conditions and weather can also influence the volatility of fuel prices. The 

volatility in natural gas prices for Florida utilities, for example, is influenced by the fact that 

Florida is a peninsula and natural gas transportation into the State is constrained. Similarly, 

Florida's location is subject to extreme weather conditions such as hurricanes. For example, 

the hurricanes in 2004 and 2005 demonstrated the vulnerability of the natural gas supply for 

PEF and other Florida utilities when natural gas supplies were temporarily precluded or 

disnrpted by weather conditions and resulting damage caused by the storms. These supply 

disnrptions naturally had an impact on fuel prices, causing the price of natural gas to increase 

dramatically. Nuclear fuel, on the other hand, is not subject to natural and physical 
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transportation constraints that can cause a further escalation in the price to Florida electric 

utilities. Nuclear fuel is added to the units during refueling outages, typically once every 

eighteen to twenty four months, and therefore an adequate fuel supply is available for an 

exlended period of time. Further, the fuel supply for a nuclear unit is not subject to the same 

supply disruptions due to adverse weather conditions. As a result the addition of nuclear 

generation, like Levy Units I and 2, reduces PEF‘s dependence on fuels that have a less 

reliable supply capability and thus, the reliability of the fuel supply to PEF’s system will 

increase. 

Adding additional nuclear fuel generation lo meet net energy for Inad will increase 

PEF’s fuel diversity. As demonstrated by Figure 8 below, without Levy Units 1 and 2, 

natural gas and oil will comprise 6 1 percent of PEF’s energy mix to meet net energy load on 

its system by 2018 and nuclear will account for only 12 percent of the energy generation to 

meet load. Indeed, without Levy Units 1 and 2, by 2018, all fossil fuels will account for 85 

percent of the energy generated on PEF’s system. 

figure 8. PEF’s 2018 Energy Mix Without Levy Units 1 and 2 

I 2018 Projected PEF Energy Mix 
All Gas - %S of G-mtim By Fuel T y p  
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With Levy Units 1 and 2, however, nuclear generation will contribute 38 percent of 

the total system energy to meet load in 201 8. Coal-tired generation will fall by over one-half, 

from 43 percent today to 20 percent of PEF’s total energy mix, and natural gas will contribute 

only 6 percent more to PEF‘s energy mix in 2018 than it does today and 20 percent less than 

what it would be without Levy Units I and 2. This is demonstrated by Figure 9 below. 

Figure 9. PEF’s 2018 Energy Mix With Levy Units 1 nod 2 

. ~~~ ~~~~~ 

2018 Projected PEF Energy Mix 
IndudillgLevy162 -%s dGan=caUOOByFuef~~yp .  

As a result of the addition of Levy Units land 2 to PEF’s system, PEF’s reliance on 

natural gas (and other fossil fuel) generation to meet load will be reduced significantly, 

providing greater fuel diversity to PEF and its customers. 

f. The Reduction ofFlorida’s Dependence on Fuel Oil and Natural Gar. 

Florida has no natural fuel resources of its own. PEF must rely on the supply of fuel 

from sources outside the State, including fuel sources fmm foreign countries. This is 

particularly true for oil, but also for natural gas too, especially in the future. While domestic 

natural gas production, such as from the Gulf of Mexico and Texas, is expected to continue to 
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be a substantial source of supply for PEF and other electric utilities in Florida in the future, 

the percentage of natural gas supply from foreign sources, such as LNG, is expected to grow. 

Indeed, LNG is projected to represent a significant portion of the United States gas supply for 

electric generation by 2030. Additionally, foreign coal suppliers, in particular suppliers of 

low sulfur coals, have become a significant contributor of coal to Florida ut 

PEF. As a result, PEF and other Florida utilities will continue to depend on foreign fuel 

sources for oil, natural gas, and coal. 

This dependence on foreign fuel resources can have an impact on the price of the fuel. 

Foreign fuel resources are further away and beyond the control of the utility and they are 

otten impacted by economic and political instability in the Countries where these resources 

exist. For example, 70 percent of the world's oil and gas is held by national (state-owned) oil 

and gas companies in countries such as in Russia, Qatar, and Iran. These countries are among 

those who control the majority of the world's natural gas reserves. These reserves are the 

source ofthe LNG that will be needed to meet electric generation needs in the United States 

in the future. This foreign fuel supply is beyond the control of the electric utility and subject 

to unexpected disruptions and price increases. 

The addition of Levy Units I and 2 further reduces PEF's dependence on foreign 

fossil fuel suppliers. As indicated above, the raw uranium used in nuclear fuel is a relatively 

abundant mineral. It is also found in a number of places around the world, including the 

United States and Canada. Because uranium is a common mineral there is little risk that there 

will be an insufficient supply of it to meet current or future nuclear energy production needs. 

Further, because uranium can he widely found across the world there is little risk of any one 

country or area controlling sufficient quantities of the material in order to control prices. PEF 
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expects that there will be a sufficient supply of uranium and the conversion, enrichment, and 

fabrication services for processed nuclear fuel to meet the needs of Levy Units 1 and 2 at 

relatively reasonable prices. 

g. 

Nuclear generation is a clean source of electric capacity and energy. The generation 

The Redudion ofair Emission Compliance Costs. 

of electric energy from nuclear fuel produces no Sa, NOx, GHG, or other emissions. Fossil 

fuel and renewable fuel generation have some or all ofthese emissions. Nuclear generation 

therefore causes none of the environmental concernscaused by fossil fuel generation. 

Current environmental requirements, like the Environmental Protection Agency 

(“EPA”) and Florida Department of Environmental Protection (“DEP”) Clean Air Interstate 

Rule (“CAIR”) impose significant emission requirements, and therefore substantial costs, on 

fossil fuel generation. Levy Units I and 2 will not be subject to the EPA and DEP CAIR rules 

because they will produce no emissions that those NIS regulate. Levy Units I and 2 will 

therefore face none of the CAIR compliance costs that additional fossil fuel generation must 

face. This is true with respect to current and future mercury and other potentially hazardous 

chemical emission compliance costs too. Levy Units 1 and 2, therefore, will assist the 

Company in complying with existing environmental regulations by providing an alternative 

clean source of generation. This is an economic and environmental benefit from future 

nuclear generation. 

Levy Units I and 2 will also enable fhe Company to prepare to meet more stringcnt 

environmental regulations in the future. Because ofglobal warming concerns, the potential 

regulation of GHG currently is a matter of much political and regulatory discussion and 

debate. Some form of GHG regulation seems inevitable. Presently, there are a number of 
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proposals for the regulation of GHG, in particular, carbon dioxide (“COz”). These proposals 

include the GHG emission targets set by executive order by the Governor of Florida and the 

FEC’s recommendations to the Florida Legislature to adopt those targets, as slightly modified 

only to extend the dates to meet the initial two targets. The proposals to regulate GHG. if  

implemented, will have a profound impact on a utility’s assessment of the most cost effective 

alternative generation resource to meet future reliability needs. 

Because nuclear generation does not involve the burning of carbon-based fuels it 

produces no GHG emissions. All fossil fuels, however. when burned lo produce energy 

release carbon into the air in the form of C@. Carbon dioxide is a GHC, and GHG contribute 

to global warming. In fact, CO2 is probably the most significant GHG, although there are 

other GHG emissions from burning fossil fuels. 

The relative impact of nuclear generation compared to conventional fossil fuel 

generation on emissions can be demonstrated by comparing the emissions that nuclear 

generation will displace in one year compared to the production of the same amount of energy 

by fossil fuel generation resouffies. Levy Units I and 2, for example, will, in the course of a 

typical year during the first ten years of operation, displace or avoid 8.5 million tons of CO2 

emissions, up to 7,000 tons of SO*, up to 3,400 tons of NOx, and approximately 120 pounds 

of mercury when compared to the existing PEF generation system with an all gas reference 

expansion plan. 

displace or avoid an estimated 400 million tons of COI emissions, 130 thousand tons of SO2, 

100 thousand tons of NOx, and approximately2000 pounds of mercury when compared to the 

existing PEF generation system with an all gas reference expansion plan. 

Over the course of the study period (2016 - 2066). Levy Units I and 2, will 
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State electric grid will benefit from these technology advancements by receiving more 

reliable, efficient base load operation. 

Additionally, the vintage of PEF‘s current base load generation runs from over twenty 

to nearly fifty years old. By the time Levy Units I and 2 achieve commercial operation in 

2016 and 2017, the vintage of PEF‘s existing base load generation units will be even older, 

ranging f” over thirty to nearly sixty years old. Indeed, PEF’s existing nuclear unit, CR3, 

is currently over 30 years old and it will be over 40 years old by the time Levy Units 1 and 2 

come on line. Levy Units I and 2 provide the opportunity to add new base load generalion 

with the most advanced, efficient nuclear generation technology available. The addition of 

Levy Units I and 2 will change the vintage of PEF’s base load generation for the better. 

providing PEF and the State with more reliable, efficient base load generation. 

i. Alternative Cost Scenarios. 

As the Company has indicated, PEF has been in negotiations with the Consortium for 

more than a year on pricing and the terms and conditions of an EPC contract. The 

Consortium has provided PEF with site specific pricing for the project but EPC contract 

negotiations continue. PEF expects that a portion of the power plant costs will be based on 

firm prices. Even with these firm prices, however, the total cost will still represent a non- 

binding cost estimate that is subject to change over the course of time leading up to 

commercial operation of Levy Units 1 and 2. 

This is the nature of nuclear generation development, cspecially when you further 

consider the unique nature of this project, which will require the construction of the first 

nuclear power plants on a Greenfield site in more than thirty (30) years in this country. The 

long-lead time necessary to site and obtain regulatory approvals for new nuclear reactors, in 
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As demonstrated by PEF's CPVRR analyses, under the majority of scenarios where 

there is a direct or indirect cost for GHG emissions, nuclear generation, which has none, is 

preferred over fossil fuel generation, all other factors being equal. Levy Units 1 and 2 are, 

therefore, reasonable, cost-effective generation alternatives to meet customer energy needs in 

the event of future GHG regulations. 

h. The Contribution IO the Long-Term Srabiliry and Reliability of the Electric 

Grid. 

Levy Units I and 2 will operate nearly year-round, at a very high capacity factor, thus 

providing additional base load capacity to PEF's system and the Florida electric grid as a 

whole. Levy Units 1 and 2 will provide this additional, reliable base load capacity and energy 

through state-of-the-art, advanced nuclear generation technology. This additional, new base 

load technology will benefit PEF's customers and the Stale electric grid. 

Technological advancements provide opportunities for relatively lower construction 

costs and greater efficiency in operation and thus lower maintenance costs. The 

Westinghouse AP 1000 design, which uses passive safety system designs and engineering 

simplicity that were not available in the second generation nuclear power plant designs like 

that employed at CR3, offers relatively lower construction and operation costs for Levy Units 

I and 2 compared to the conventional nuclear designs in the nuclear reactors operating today. 

For example, the APIOM) requires significantly less cable, valves, pumps and other equipment 

than the generation of nuclear reactors currently in operation. The more efficient design for 

the Westinghouse AP 1000 nuclear reactors will also mean greater operational reliability than 

what is expected from second generation nuclear power plants operating today. PEF and the 
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addition to the time to design and construct them, precludes the Company from receiving 

anything more than a cost estimate and a non-binding one at that at this time, even though the 

Company is working with the best information available today. 

Circumstances are likely to change as cost estimates are refined and costs are incurred 

over the next decade as the Company proceeds toward commercial operation of these units. 

These circumstances include the potential risk of permitting and licensing delays at the state 

and federal level, litigation delays at the state and federal level, labor and equipment 

availability, vendor ability to meet schedules. material and labor cost escalations, the possible 

imposition of new regulatory requirements, inflation or increases in the wst  ofcapital, and the 

ability to acquire necessary rights-of-way in a timely manner for associated transmission 

es, among others. Given the risk that any one or more of these circumstances may 

occur over the next ten years, the actual cost to place Levy Units 1 and 2 in commercial 

operation may be higher than the current, non-binding cost estimate. 

To account for the inherent uncertainty surrounding the cost of Levy Units 1 and 2, 

PEF also evaluated the units in the Strategist model using five, tifieen and twenty five percent 

cost increase cascs, and a five percent cost decrease case, with and without the impact of 

anticipated GHG emission regulation cost impacts and using a mid-level fuel forecast. The 

results of these CPVRR analyses are shown in Table I 1  below. 
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Table 11. Alternative Cost CPVRR Analyses. 

Levy 1&2 Nuclear Economic Benefits Assessment 
Sensluvnles to Nuclear Planr capital Cosrs - Full Ownenhlp 
G n m ~ r i s o n  of NuclearExoanrIan yf All Gas Reference Case _....r_.. ~~~ ~~ 

&re Year CumulaUvs PV&~l7fs ($2007 in Millions) 

capital Sensitlvlties LNP CapEx Mid Fuel LNP CapEx LNP Cap& LNP CapEx 
Refennce care (5%) Reference 5% 1% 25% 

NoCO, 

Blngaman Specter 
C o r  Case 

EPA No CCS 
cos case 

MIT Mid Range 
CO Case 

Liebsnnan Warner 
CO, Care 

($2,365) 

si09 

51,207 

53,975 

16.674 

(5926) 

$2940 $1,906 

$5,640 $4.605 $3.571 

As you can see from Table I 1  above, the cost-effectiveness of the units is adversely 

impacted against an all natural gas generation scenario in each of the cost increase cases in the 

unlikely event of no future GHG emission regulation cost impacts. When the likely potential 

future GHG emission costs are considered in the analysis, however, the nuclear units are more 

cost-effective in all of the cost decrease cases and in seven (7) of the twelve (12) cost increase 

scenarios. Based on these cost sensitivity analyses, the generation resource plan with Levy 

Units 1 and 2 appears the most cost-effective plan when the likely range of GHG emission 

cost compliance is accounted for even with potential capital cost increases. This is 

demonstrated by Table 11 above. The Company concluded, therefore, that ageneration 

resource plan that included Levy Units I and 2 was still the most cost-effective source of 

power to meet the Company's need in 2016 to 2019 and beyond, taking into account all of the 

factors that must be considered in evaluating new nuclear power plants under the amended 

legislation. 
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i. Potential Joint Ownership SensifiviQ 

The Company has been engaged in discussions with other Florida utilities to 

determine whal interest may exist for joint ownership of the nuclear units being proposed. 

Depending upon the terms and conditions of any joint ownership agreement, a joint 

ownership arrangement might provide benefits to PEF customers by, among other things, 

spreading the capital risks associated with a project of this magnitude. As such, PEF ran a 

sensitivity analysis on potential joint ownership up lo 20 percent. The relative economics for 

eighty (80) percent PEF ownership are included in Table 12 as sensitivity for review. 

Table 12. CPVRR of PEF Expansion Plps. - 80% Ownership Basis 

Levy 1&2 Nuclear Economic Benefits Assessment 
Mid Reference Fuel and Fuel Sensitivities - 60% Ownership 
Comparison of Nuclear Expansion vs All Gas Reference Case 
Ease Year Cumulative PV Benefits ($2007 in Millions) 

Reference Case 
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While the results are directionally similar, less than full ownership has the effect of 

reducing the negative results in some cases, but also reduces the positive effect of the more 

beneficial cases. If interest level in joint ownership continues to develop, more of the details 

will evolve for financing, cost sharing, and the other structural elements of the relationships. 

V. CONCLUSIONS: THE NEED FOR LEVY UNITS 1 AND 2. 

Levy Units 1 and 2 will be state-of-the art, highly efficient, environmentally clean 

sources of electrical capacity and energy for PEF and its customers. They will be located at a 

site specifically selected for the development of nuclear generation and therefore well-suited 

to accommodate Levy Unit6 I and 2. Levy Units 1 and 2 will provide PEF’s customers 

adequate, base load electricity at a reasonable cost from the lowest cost fuel resource currently 

available to the Company. Levy Units 1 and 2 are the most cost-effective generation 

alternatives available to the Company to meet it6 reliability need in 2016 to 2019 and beyond. 

taking into account the need to improve the balance of fuel diversity, reduce Florida’s 

dependence on fuel oil and natural gas, reduce air emission compliance costs, and contribute 

to the long-term stability and reliability of the electric grid. 

For these reasons, PEF seeks an affumative determination of need for Levy Units 1 

and 2 and associated transmission facilities to meet PEF’s need for electric system reliability 

and integrity and to enable PEF to continue to provide adequate electricity to its customers at 

a reasonable cost. PEF decided to seek this need determination approval only ailer 

conducting a rigorous intemal review of supply-side and demand-side options, including 

renewable fuel generation options. The need for additional generating capacity in the time 

Progress Energy Florida 
99 

Page 169 of 172 



PEF Business Analysis Package Proprietary and Confidential 
Appendix B - Need Determination Study New Nuclear Baseload Generation Project 

period 2016 to 2019 and beyond cannot be cost-effectively deferred or avoided by additional 

demand-side options or renewable generation resources. 

The addition of Levy Units 1 and 2 is necessary for the Company to meet its 

commitment to provide an adequate and reliable power supply. Levy Units 1 and 2 will allow 

the Company to satisfy its Reserve Margin planning criterion while maintaining an 

appropriate level of physical reserves for the PEF system. 

Levy Units 1 and 2 are expected to be highly efficient, state-of-the-art, advanced 

passive light water nuclear power units with no adverse envimnmental emissions. Levy Units 

1 and 2 will rely on nuclear fuel, which is the cleanest and most environmentally friendly fuel 

in terms of emissions that can be used today. Levy Units 1 and 2 will meet the Company’s 

need to be able to provide adequate electric service at a reasonable cost to its customers. 

VI. ADVERSE CONSEQUENCES OF NOT BUILDING LEVY UNITS 1 AND 2 

If the need determination for Levy Units 1 and 2 is delayed or  denied, the 

implementation of this project certainly will be delayed, it may be terminated, and PEF’s 

future development of nuclear generation in  Florida may need to be reconsidered. 

PEF must pmceed with the need determination at this time to remain on schedule. 

Nuclear generation units require considerably more time to site, obtain various regulatory 

approvals, desip. engineer, and construct than other potential generation alternatives. The 

entire process is conservatively estimated to take ten years. PEF must, therefore, obtain a 

need determination at this time to begin the site certification process and the procurement 

process for long lead items and engineering work to ensure that the nuclear units will be 

completed in time to meet the Company’s reliability need in the summer of 2016 and the 
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summer of 2017, respectively. PEF must also obtain a need determination at this time to 

begin the site certification and the specific routing, design and construction process 

supporting the transmission system upgrades required to support the commercial operations 

dates for Levy Units 1 and 2 in the summer of2016 and the summer of 2017, respectively. 

If there is a delay in the determination of need for Levy Units I and 2, PEF will not be 

able to satisfy itscRinimum 20 percent Reserve Margin planning criterion by the summers of 

MI6 and 2017 with nuclear generation. If other generation options are considered to meet the 

Company's reliability need in the same time frame, the Company may have to reconsider the 

development of additional nuclear generation facilities to meet future customer needs. 

Further, if PEF's need determination for Levy Units 1 and 2 is denied or delayed in all 

likelihood that will mean the construction of additional natural gas-fired combined cycle 

generation units in this time fiame to meet customer reliability needs. The resulting 

generation mix will only expose PEF's customers to greater volatility in fuel costs and 

potentially more and more significant fuel supply disruptions. 

If the Company must reconsider its plans to develop additional nuclear generation, 

PEF's customers would lose the benefits of reliable, eflicient and cost-effective, base lodd 

nuclear generation. Without the commercial operation of Levy Units 1 and 2 in the 2016 to 

2017 period, PEF's system will be less fuel diverse and more dependent on fossil fuel 

generation and foreign fuel supply resources to satisfy the energy demands of customers. As 

a result, PEF's customers likely will be subject to higher and more volatile fuel costs as higher 

cost fossil geneiation units or purchased power are used to meet their electrical power needs. 

PEF's customers will also potentially lose the benefits of the production tax credits and other 

financial benefits that EPACT provides for the first wave of new nuclear generation facilities. 
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CONFlBENTl AL 

Project DeIiverabIes 
Overall Scope 
a The project scope is development of two Combined Operating 

Licenses (COL applications for the addition of new baseload 

Florida. 
eneration nuc 1 ear power plant units in both the Carolinas and 

e COLAS will be developed assuming the addition of two nuclear units 
at each selected site in the Carolinas and Florida, providin for the 

in service. (In-Process: Harris - January 2008, Levy - July 2008) 
future expansion of site power generation after the first uni 9 is placed 

Identify suitable sites in both the Carolinas and Florida (Complete) 

Select an advanced nuclear power reactor technology type for 
construction (Complete) 



CONFIDENT I AI. 
Project DeIiverabIes 
Specific COL & SCA Application Contents 

0 The two COL applications include, at a minimum, the following documents I 
deliverables (for each selected site): 

License Application, including general, financial and administrative information 
Final Safety Analysis Report (FSAR) 
Environmental Report 
Plant-Specific Technical Specifications (FSAR Chapter 16) 
Emergency Plan (per FSAR Chapter 13) 
Security Plan (per FSAR Chapter 13) 
Quality Assurance Program (per FSAR Chapter 17) 
Required program plans and manuals, separate from FSAR submittal 
Report on de artures from and exemptions to the generic Design certification 
Documents ( B CD) 
Site Redress Plan (to allow limited site work prior to the issuance of the COL) 
Plant-specific PRA (in accordance with the most current applicable regulations) 
Site-specific structures conceptual design (such as intake structure) 

0 Site Certification Application for Florida (added with BAP revision) 



Chancres Incorporated in BAP Revision 

0 Land Acquisition 
b Rayonier purchase at $52.2M 

+ 3,000 acres at $1,5OO/acre vs. estimate of 2,500 at $1,00O/acre 
+ Final additional payment Of Re&ctedi due at COLA issuance 
+ Legal and closing fees 

+ Price subject to negotiation and/or condemnation results 
B Adjacent land estimated at I Redacted 

0 Site Certification Application (SCA) 
B 
b 
B 

Florida statues require completion of an SCA 
SCA is similar to but broader in scope than Environmental Plan included in COLA 
Timeline requires work be accelerated to support Levy planned commercial operation date 

FEMAFees 
D FEMA fees were not anticipated when original estimate was developed 

0 True-up BAP cost categories based on current projections 
b No impact to total project cost 

0 2007 Budget sufficient to support revised projection 
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Project Authorization Revision 
Variance Analysis Form 

Attach completed PAR form to revised PAF and submit both forms to the Project Review Group 

Note: This form should be used to notify management of changes in the schedule of a project and/or for 
changes in the cost of a project based on the following guidelines: 

Aumonzed Amount Percentaae Vanance Dollarmount 
~ess than $50 Million 
 qual to or greater than $50M ~ ~ ~ ~ ~ ~ ~ ~ ~ I A ~  5% AND $l50K 

5% OR $5M 

Project Title PEF COLA DevelopmentlLOIIDetailed Design 

Project # 20054444,20066032 (others as needed for project management and regulatory reporting) 

Accounting System Master Project # Not applicable 

Plan Execute 0 Milestone 0 

Total Costs ($000) 

- 
. Variance: 0 Schedule I cost I Other: Scope 

Reason for Revision: 

The purpose of this BAP Revision 2 is to segregate by legal entity the authorization of Progress Energy 
Carolinas (PEC) and PEF COLA funding and seek approval to fund additional PEF work scope items 
required to preserve the new nuclear option and the 2016 commercial operation date. 

The specific scope addressed in this revision is as follows: 

COLA (Phase I Preparation) - Additionai scope is necessary to complete the COL application development for Levy. 
This includes, but is not limited to, an alternative blowdown pipeline route, constructing and testing services for 
various concrete pads (used as engineering backfill), site foundation and sub-grade remediation work, and additional 
environmental evaluations Redacted 

Keywwdr: amudng: acdsxpandltubepltal: a- sue% ssddxd auabpmW ~ ~ m u n 6 m ) ' s p i W  Wgdng:  FRWUBSW693 

*ppU.s b 
threqhare propn manspan+nt: AcTsUBsMn61: WW a m  m . 5  OllOB 
Prwr-3 m y  WdneS. h: -5 Uasv FWde. k; P?wess 
nagrear F U ~ I  wwdines OM-N sapaate empioyeeri 

serihe Wmpmy, UC, Rag- €rewyYmtUe% b; Pageloll 



COLA (Site Certification Application) - Additional work has been identified as necessary to support the SCA submittal 
in June 2008. part ofthis scope includes the preparation of the Environmental Resource Permit (ERP) application 
package, developm@ of a wetlands mitigation plan, and preparation of any Federal Permits required to support 
theSCA.- Redact:<! ~ 

COLA (Owner Engineer Support) - Owner Engineer support is needed to support ongoing EPC negotiations and site- 
specific engineering, as well as other otential licensing and engineering work that requires special technical expertise or 

-.~ 

supplements NPD resources,Reedacte B 
COLA (Limited Work Authorization) -The LWA will be developed and submitted to the NRC concurrent with the 
Levy COLA. An approved LWA will allow work to begin on specific items defined in the LWA such as installation of a 
permanent concrete diaphragm wall, roller compacted concrete placement under the nuclear island and installation of 
foundation pilings for the Annex, Radwaste, and Turbine Buildings. 

COLA (Price Certainty Update) - Price books were developed by the technology vendor to determine and document 
both nuclear island and site-specific project estimated costs. The price books also provide insight needed for EPC 
negotiations, and are a kev inout to the total project cost information update provided in the March 11,2008 Need 
Determination filing. Redacted 

Letter of Intent (LOO on Long Lead Equipment - In order to maintain the nuclear option available to meet PEPS need 
in 2016, certain procurement and engineering activities must start in early 2008. Specifically, on March 28,2008. PEF 
executed a letterof intent (LOI) with WEC and Shaw. 

Redacted 

Redacted 

Detailed Design of Site Permanent Structures - Identified site specific development and engineering activities not 
included in the LO1 that need to proceed during the third and fourth quarters of 2008 to ensure the 2016 COD remains 
viable. Examples of these activities include clearing, grading, excavation, subsurface preparation, and site building 
design and permitting. Currently a tracing building is being evaluated. Redacted 

Estimated AFUDC - The previous project authorization did not include and allowance for AFUDC. This authorization 
incorporates an estimate for AFUDC to better reflect the total anticipated cost for the project. 

f i e  COLA scope discussed above will extend into 2012. 

The LO1 for Long Lead Equipment and the start of detailed site development and design work that will 
Zxtend through the end of 2008. An Integrated Project Plan (IF'P) will be developed during the third quarter 
Jf 2008 to gain authorization for 2009 and beyond. 

U 

Reviewed by PRG: CONFIDENTIAL 
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@ ProgressEnergy 

Date: 

To: 

From: 

__-I Femo 
August 8,2007 

Robert B. McGehee, Chainnan & Chief Executive Officer 
William D. Johnson, President & Chief Operating Officer 
JefieyJ. Lyash, President 8r CEO - Progress Energy Florida 

Clayton S. Hinnant, Sr VP - Nuclear Generation Group and 
Chief Nuclear Oficer 

Subject: Approval Requested to Purchase the Rayonier Property in Levy 
County, Florida 

This memorandum (I)  outlines to senior management the timeline for notification and 
closing on the approximate 3105 acre Fbyonier propmy (the “Property) to support the 
potential construction of new nuclear power plants in Levy County, Florida, and (2) provides 
the recommendation to senior management to purchase the Properly, including the 
supporting technical basis for the recommendation. Upon approval of the recommendations 
in this memoraudum, Progress Energy Florida (“PEFI) will notify the Seller (Rayonier) of 
the Company’s intent to proceed to purchase and close on the Property. 

The executed Lcvy Rayonicr Purchase and Sale Agreement, dated November 18,2006 
(Effective Date), includes the following key dates: 

Nov. 18,2006 - Initial Eamest Money Deposit I . signing 
of thc contract (PAID) .?b 

s” 
due ‘dl ‘$ Feb. 12,2007 -- Second Earnest Money Deposit 

+90 days from the Effectivc Date (PAID) 

May 17,2007 -Third Eamest Money Deposit ( . dueat 
$180 days from the Effective Date (PAID) 
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Aug. 15,2007 - A1 the end of the contingency period of 2To days, “frhe BUTER has 
not provided written nottee to SELLER eanwiing rhis agreement, the transmion 
shllproceed to closing”‘ 

Sept. 14,2007 - Balance ($4&(2750,000) due 8t Closing Date, which is no later than 
+300 days from the Effective Date 

Backmound Information 

The following information is provided in support of the recommendation to purchase the 
Rayonier property. 

The Florida siting analysis completed by the Nuclear Plant Development (NPD) 
organization in 2006 included a detailed, systematic proom for i d m w g ,  
analyzing, and ranking potential nuclear sitw consistent with applicable industry and 
Nuclear Regulatory Commission (NRC) mgulatory guidance and regalatiom. NPD 
identified 20 potential sites, and went through successive layers of analysis resulting 
in a “short list” of alternative sites in b y  County, Dixie County, P u w  County, 
Highlands County, and the Crystal River site. NPD completed on-site analyses 
(environmental and geotechnical drilling) at the Levy, Dixie, Put”  and Highlands 
sites. The siting analyses ultimate1y concluded that the Rayonicr tract in Levy 
County was the best overall site, and therefore the prefimed site for potential new 
nuclear generating facilities. 

Upon conclusion of the Florida siting analysis and execution Of the Rayonier 
Purchase and Sales Agreement in November 2006, NPD conducted additional 
detailed comprehensive on-site testing and evaluations of the Property consistent with 
industry and NRC regulatory guidance and regulations. The detailed analyses 
included months of on-site geotmhnioal analysis that included more than 80 borings, 
geophysical logging, and detailed examination of SbiUruck core. samples. The 
analyses showed that the WEC APLOQO Reaclor Technology can be deployed at the 
Property. This is documented in SLPEF-2007-068 dated August 03,2007 and 
entitled Assessment of Subsurface Conditrons at the LNP Site for the “Buy” Decision. 

The original scope of the geotechnical investigations at the safety-related nuclear 
power block areas is complete. However, based on recent discussions with NRC 
personnel who visited the Levy site, NPD has added field scope of two additional 
deep holes (up to 500’) at each reactor location Io verify the non-existence of large 
karst features (voids and/or caverns) at these greater depths. This work will extend 
beyond August 14,2007. Eased on the geotechnlcal boring results to date (including 
the observed absence of significant karsl formation) and the table top assessment for 

’ In the event of termination or deb& prior to Augwt IS, 2007, OT at any time thereatlet prior to thc closing, PEF would 
forfeit its deposit ($215O,oOo.00); however, it would not be liable for the balance of the purchase price 
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the potential for karst formation in deeper rock layers at the LNP site, we do not 
expect karst formations under the plant that would impact the ability to site the 
APlOOO reactom. 

The acmal developed area for the nuclear power blocks will be approximately ZOO 
acres (-450 acres with conshuction facilities, laydown, and access), with a large 
Exclusionary Area Boundary @AB) as required by the NRC for a nuclear power 
plant. NPD BssRssed the entire Property to ensure that no issues existed with respect 
to the presence of hazardous materials or previous incompatible uses. No issues were 
identified in this assessment as documented by SLPEF-2007-040, dated June 8,2007, 
and entitled Preliminary Site Assessment Overview. 

NPD conducted an assessment of threatened and endangered species on the Property 
with the results doeumented under SLPEF-2007-062, dated July 18,2007 and entitled 
Technical M e m o r o ~ w i  - Potential Ocavrence of ProtecledSpecies at the Levy 
Nuclear Planf Site- Levy Cbunfy, FL. No significant issues were identified. 

NPD conducted as assessment of archeological/cultural resource$ on the specifn: area 
of the site to be developed, and documented under SLPEF-2007-063, dated July 19, 
2007 and entitled Technical MeaornnJum - Cultural Resources Survey of300 Acres 
at the Proposed Progress EnergV Nuclear P h ,  L a y  counfy, Florida. No 
significant issues were identified. 

NPD analyIRdtwo nearby gas lines running parallel to Highway 19 as documented 
under SLPEF-2007-064, dated July 26,2007 and entitled Buy Decision Inputs on 
Natural Gap Line Hnzanl andDCD Temperature Limif Assessment. The assessment 
CoDcluded that the gas line did not present a problem to siting the nuclear plant on the 
PmPertY. 

NPD assessed the prevalent and worst case weather conditions (dry bulb and wet bulb 
temperatures) in Levy County, Florida as it relates to siting the APlWO. 'Xis 
analysis identified AP1000 Design Certification Document (DCD) analysis 
temperature limits where Levy was not bounded. This problem was forwarded to 
Westinghouse Electric Company (WEC) for resolution. WEC revised the APtO00 
nuclear safety analysis to bound the Levy site and the results are included in the 
recent Revision 16 to the M3D. This issue has been successfully resolved as 
documented in SLPEF-2007464, dated July 26,2007 and entitled Buy Decision 
Inputs on Natural Gas Line Hazard and DCD Temperature Limit Assessment, and the 
APIOOO can be successfully sited at the Levy site. 

In addition to the on-site technical investigations, PEF has sought necessary local land 
use changes to accommodate nuclear generation on the Property. To date, PEF has 
received several key approvals including: 



Page 4 August 8,2007 

On July 10,2007 the Levy County Board of County Cm"mssioners unanimously 
approved PEF's recommended amendments to the Levy County Comprehensive Land 
Use Plan to allow siting a nuclear generating facility at Rayonier. These amendments 
included both text changes and fuhtre land use designation changes directly 
applicable to the Property. The amendments will be submitted to the Florida 
Department of Community Affairs for ultimate approval. NPD anticipates approval 
by the Department before the end of 2007. 

On August 6,2007, the Levy County Planning & Zoning Commission recommended 
granting revisions to the Levy County zoning ordinances that would clarify the ability 
to site the nuclear plant and associated facilities within the County. NPD expects that 
the Board of County Commissioners will approve the P&Z Commission's 
recommendations no laler than September 2007. 

The developed nuclew generating faciiity would use water ffom the Cross Florida 
Barge C a d  as the make-up source to the cooling towers. This would require 
canstruction of an in$ake structure near the Irtglis lack on the barge canal, which is 
state owned land. The Florida Department of Environmental Protection P E P )  issued 
a Pennir for SpeCiat Use on June 15,2007 to PEF to permit geotechnical drilling at 
the barge canal shore. This work has been completed with acceptable results. 

The 2007 capital budget for the NPD organization included adequate funds for the 
purchase of & Property including, title searches, legal costs, commissions, and other 
associated closing casts. Title and survey review are addressed in the attached memo 
from A. Guy Nefi: of Holland & Knight LLP. No significant issues were identified. 

Memorandum 

Potential Risks 

In the event PEF ultimately chooses not to move forward with the Levy nuclear project, it 
will have acquired approximately 3105 acres. The risk of having excess land is mitigated 
by the fact that good sites that have access to water and can accommodate base load and 
other generating units are rare in Florida and becoming harder to find and acquire. In this 
regard, the Property could accommodate other generation a l t e d v e s  including natural 
gas and solid fuel generation. As such, acquinng the Property now will significantly 
benefit customers even if the Levy nuclear project is not develqped. Local land use 
regulation revisions likely would be required to accommodate non-nuclear generating 
alternatives. 

Similarly, land pnces in Florida in general, and in Levy County specifically are 
increasing. Based on discussions with external real estate experts, this trend is likely to 
continue. Thus, in the event PEF were not to develop the nuclear project or any other 
generaang altemative on the Pmpmy, it likely could sell the Property for more than its 
acquisition price, which would benefit PEF's customers. 
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Recommendation 

Based on the extensive technical analyses, the value of obtaining sites that have sufficient 
water, close to rail and natural gas lines, and can accommodate large baseload or other 
generating plants, NPD recommends acquiring the Property. 

n 
65(d 07 

Engineering & Services Department 

r 
Re"mendd c-b v u  2 g /  i o/O 7 

C. S. Hinnant, St t'P - Nuclear Generation Gmd & Cdief Nuclear Officer 

Attachment: Memorandum from Holland & Knight dated August 2,2007 to R. Alex Glenn 
regarding Rayonier Title and Survey 
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cc: Melinda Burrows, Manager - Project Assurance 
Mike Wvello, Manager - NGG Business Services 
Alex Glenn, Deputy General Counsel - Florida 
Mark Mulhem, Sr VP - Financial Services 
D m y  Roderick, VP - Nuclear Projects & Construction 
Calvin Sabmn, Director - Real Estate 
F d  Schiller, VP - Legal 
Scott Self, VP - Finance 

August 8,2007 
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1.1 Project Basic Information 

Proprietary and Confidential 
Section 1 ~ Executive Summary 

1 . I  . I  Description 

Based upon current capacity and energy forecasts and costs, Progress Energy 
believes that additional baseload generation capacity will be needed in the 2015 
to 2016 timeframe for both the Carolinas and Florida service territories. Given , 
the impact of the 2005 Clean Air Interstate Rules (CAIR), the continuing need for a 
balanced, diverse energy portfolio, the uncertainty of future natural gas prices, and the 
recent positive support for nuclear generation afforded by the Energy Policy Act of 
2005, nuclear generation appears at this time to be viable and economic resource to 
meet all or a portion of this need. 

The project scope is development of two Combined Operating Licenses-(COL) 
applications for the addition of new baseload generation nuclear power plant 
units in both the Carolinas and Florida. The COLs will be developed per the 
requirements of 10 CFR Part 52, using the guidance of NE1 04-01, lndustry Guideline 
for Combined License Applicants UnderfO CFR Part 52. Under the new 10 CFR Part 
52 nuclear power plant licensing process, a single license is now issued for both the 
construction phase and operating phase of a new nuclear power reactor. This process 
provides greater regulatory certainty than - 30 years ago (when the existing Progress 
Energy nuclear fleet was licensed) based on the fact that under this new process, the 
operating license will be issued prior to the actual start of safety-related construction. 
Nuclear plants have the longest timeline for deployment of any fuel type, requiring 
activities to start - 10 years before the desired commercial in-service date. 
Accordingly, this BAP details the basis and cost associated with developing Combined 
Operating Licenses applications (COLA) for the new nuclear plants in the Carolinas and 
Florida in able to preserve nuclear as an option. 

This project will identify suitable sites in both the Carolinas and Florida. The site 
selection process includes detailed evaluations of various site technical parameters 
(geology, seismology, cooling water, environmental. etc.), consideration of business 
strategic considerations (land acquisition/ownership, leveraging existing nuclear sites, 
etc.), and determination of transmission system upgrades required. The process is 
systematic and documented, leading to a preferred site that receives final senior 
management approval. 

This project will select an advanced nuclear power reactor technology type for 
construction (such as the Westinghouse Advanced Passive AP-1000, GE 
Economic Simplified Boiling Water Reactor ESBWR, or AREVA European Power 
Reactor EPR). The advanced nuclear power plant designs have been significantly 
improved by use of passive design safety features that reduce the total number of 
active components (pumps, motors, and valves, etc.) in the plant. This reduces the 

~- Page 1 
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Proprietary and Confidential ~~~~~~~~~~A~ ect:on . 1 - Executive Summary 

plant equipment costs, and correspondingly reduces future operating and maintenance 
costs. 

The COLs will be developed assuming the addition of two nuclear units at each 
selected site in the Carolinas and Florida, providing for the future expansion of 
site power generation after the first unit is placed in service. The incremental cost 
for the licensing of a future second unit of the same reactor technology on the selected 
sites is relatively small in the COL licensing process. 

The two COL applications development will be conducted in two phases: 

o Phase 1 will encompass all tasks necessary to prepare and submit the two COL 
applications to the NRC, including NRC acceptance review. This phase includes 
detailed on-site characterization for geological and environmental analysis. 

o Phase 2 will involve supporting the NRC review of the two COL applications 
(after NRC acceptance), including responding to requests for additional 
information (RAls), attendance at licensing meetings (e.g., ACRS) and hearings, 
review of draft NRC documents (Safety Evaluation Report, Environmental Impact 
Statement, etc.), and will continue through COL issuance by NRC. 

The two COL applications include, at a minimum, the following documents I 
deliverables (for each selected site): 

o License Application, including general, financial and administrative information 

o Final Safety Analysis Report (FSAR) 

o Environmental Report 

o Plant-Specific Technical Specifications (FSAR Chapter 16) 

o Emergency Plan (per FSAR Chapter 13) 

o Security Plan (per FSAR Chapter 13) 

o Quality Assurance Program (per FSAR Chapter 17) 

o Required program plans and manuals, separate from FSAR submittal 

o Report on departures from and exemptions to the generic Design Certification 
Documents (DCD) 

o Site Redress Plan (to allow limited site work prior to the issuance of the COL) 
o Plant-specific PRA (in accordance with the most current applicable regulations) 

o Site-specific structures conceptual design (such as intake structure) 

This project includes site characterizations, research and analysis, engineering 
document preparation, and licensing activities with the Nuclear Regulatory 
Commission. It does NOT include procurement of power producing, permanent 
plant equipment. The only anticipated site work associated with COL application 
development is the on-site geological characterization (i.e. surveys, borings, soundings, 
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etc.), and the required 2-year collection of meteorological data, which would require 
construction of a met tower on a selected “greenfield site. For the purposes of this 
BAP, the term “greenfield refers to a site where no existing nuclear power units exists, 
including no previously NRC issued Construction Work Permits (CWPs) and/or 
Environmental Impact Statements (EIS) pursuant to 10 CFR Part 52. Progress Energy 
is currently considering both existing nuclear sites and greenfield sites for new baseload 
generation. 

If it is subsequently determined that nuclear resources should continue to be 
constructed, a second separate 3-Phase Authorization Form l Business Analysis 
Package (BAP) will be developed for the purchase of long lead equipment 
(reactor vessel, steam generators, etc.), and actual physical construction of the 
nuclear power generating station and associated transmission line direct 
connectionslupgrades. Note that nuclear power plant licensing, construction, and 
start-up activities are estimated to be approximately 10 years in duration. Therefore, in 
order to have a nuclear option available for new baseload generation, licensing 
activities must be commenced well before that required for a pulverized coal, gas 
combined cycle, and/or gas CT power plant. The second 3-Phase package will be the 
approval vehicle for the official document which will reaffirm the decision to build new 
nuclear power plant(s) starting in the 2010 timeframe, and will incorporate the best 
available information (at that time) on licensing/regulatory climate, alternative power 
plant options, radioactive waste disposal status, costs of the various fuel type options, 
and refined load growth forecasts. This 2”d Business Analysis Package will incorporate 
the results of a negotiated detailed Engineering- Procurement-Construction (EPC) 
contract with the reactor technology provider. 

The project cost for the two COLs development will be primarily driven by 
contracted engineeringllicensing services (competitively bid) for the development 
of the application and NRC application review fees. This BAP also includes 
estimated costs associated with the purchase of land in Florida (assuming a 
greenfield site). The total project costs also include labor cost associated with a staff 
of permanent Progress Energy personnel that will interface and manage the contracted 
service work, including the all important owners review of completed documents. 
Separate contracted engineering services are also used in the siting studies 
(geological, seismology, hydrology, etc.), required transmission deliverability analysis, 
and development of a detailed, resource loaded, work breakdown structure (WBS) for 
the COL project. In addition, contracted legal services are required to support this 
project, particularly for review and defense of the COL application in regulatory 
hearings. This project will require the support of personnel from various Progress 
Energy organizations, including Communications, Regulatory and Public Affairs, Legal, 
Engineering, Licensing, Power Plant Construction, Finance and Capital Planning. 

This project will closely follow the activities of NuStart Energy Development, LLC 
(which Progress Energy is a member company of) on the DOE awarded COL 
demonstration project to promptly adopt lessons learned and industry 
determined best practices. In addition, Progress Energy is dependent upon certain 
NuStart deliverables associated with standardized sections of the FSAR and first-of-a- 
kind (FOKE) engineering on the advance reactor technologies that is ultimately 
necessary to complete the Progress Energy COL licensing effort. It is expected that the 
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COL development can gain some costs efficiencies/savings via leveraging the NuStart 
projects. 

1 . I  .2 Location 

The COLs will be developed in support of new nuclear generation sites in both the 
Carolinas and Florida. Engineeringllicensing work will be completed in the corporate 
headquarters and vendor offices, and on-site characterization will occur at the selected 
sites. 

1 . I  .3 EssyPlus Project # 

# 90285 

1 . I  .4 Schedule 

The major project milestones are as follows: 

9 Start of project - Carolinas site selected and announced 
Reactor technology selected 

a COL preparer selected and starts work 
9 New nuclear plant organization approved 
9 Florida site selected and announced 

Submit Carolinas site COLA to NRC 
Submit Florida site COLA to NRC 
Order long lead items for both sites 
Start Carolinas pre-construction activities 

a Start Florida site pre-construction activities 
NRC approves Carolinas COL 
Start Carolinas safety-related construction 
NRC approves Florida COL - Start Florida safety-related construction 

August 2005 
January 2006 
January 2006 
January 2006 
March 2006 
April 2006 
4th Qtr 2007 
1st Qtr 2008 - 2008 
4'h Qtr 2009 
2"d Qtr 2010 
4th Qtr 2010 
4th Qtr 2010 
Znd Qtr 2011 
Znd Qtr 201 1 

Dates following the COL submittals are best estimates based on public NRC 
statements and expectations concerning review durations. However, the regulatory 
process under 10 CFR Part 52 is new, and contested hearings and/or intervention could 
also affect these later milestone dates. Generally, site pre-construction activities would 
start - 1 year before the COL is expected to be issued. Pre-construction activities must 
be authorized by the NRC, and include activities such as grading, excavation, and 
module construction. Safety-related construction is expected to commence only upon 
receipt of the COL at the specific site. 

- 
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1.2 Reco"endation and High Level Discussion 

It is recommended to Senior Management, that this Business Analysis Package be approved 
for the authorization of multi-year capital funding to perform the siting and COL development 
activities for new nuclear generating units in the Carolinas and Florida as described in the prior 
section. 

If this COL development does not commence in early 2006, it will preclude the ability to 
consider nuclear baseload generation as a fuel type in the 201 5/2016 deployment timeframe 
when the company is currently expected to require additional baseload generation in both the 
Carolinas and Florida. This BAP represents the necessary capital investment to ensure that 
the nuclear option is available for senior management consideration as this baseload 
generation decision is finalized later in this decade. 

1.3 Fundinq Requirements and Source 

This BAP includes funding for the following major project needs: 

Carolinas and Florida site characterization 
= Systematic identification of Florida sites 

Economic impact analysis of HNP site 
9 Transmission deliverability analysis for 

Carolinas and Florida 
9 Harris lake level analysis 

Project planning contract - COL Development Work 
Breakdown Structure (WBS) 
Land acquisition in Florida for greenfield site 
Metrology tower construction at greenfield site (2) 
COL Phase I - Preparation 
COL Phase II - Support NRC Reviews 
Estimated NRC review fees 
Westinghouse Reactor Vendor 8 SSW Support of 
Application Development 
Progress Energy permanent labor (inc. Contractor I 

2006 - 2007 

2006 - 201 2 

Augmentation labor) 
External Legal support 
Travel and Lodging 
OfFice Supplies, and other Misc Support Costs 

I I 
Total Estimated Funding L 

- 
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Direct Costs 
t $ M) 

Redacted 
- 

The following itemslactivities are specifically not included in this BAP: 
Purchase of long-lead delivery equipment 
Permanent power producing plant equipment 
Installation of transmission system direct connections and/or upgrades - NuStart Energy Development, LLC related member company fees and expenses 

9 Non-capital expenses are not included (examples - standard attire, relocation, general 
training, etc. 

Labor costs associated with level-of-effort support are not included in this BAP. This includes 
functions such as Communications, Regulatory Affairs support, Accounting, etc. Expenses- 
associated with these support activities will be monitored over the next two reporting periods 
for consideration of future inclusion in this BAP. 

1.4 Proiect Capital Allocation: Metric Summarv Table 

The table below summarizes the results of the economic analysis. For each scenario of 
alternate baseload resources (e.g. one Coal Unit) the numbers shown in the table represent 
the cumulative present value of revenue requirements (CPVRR) versus the all gas resource 
plan. Savings versus the all gas plan are positive numbers and costs versus the all gas plan 
are negative numbers. 
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1.5 Cashflow Graph 

The two charts provided below show the cumulative present value of revenue requirement 
savings (cost) versus the all gas base case for the various baseload resource plan scenarios 
in both PEC and PEF. These results are based on the analysis performed in June 2005 using 
the April 2005 GFF data. The current gas price forecast (March '06) to be used for long-term 
analyses shows substantially higher prices than the forecast used in the analyses presented in 
this document. An updated analysis of the nuclear option using the current forecast would be 
expected to show improved economics versus the all gas plan, all other factors remaining the 
same. 

A more detailed description of the economic analysis approach and results can be found in the 
Economic Analysis Detail section of this document. 

Figure 1 -Cumulative Present Value of Revenue Requirement Savings (Cost) vs AU Gas Resource Plan, PEC 
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Figure 2 - Cumulative Present Value of Revenue Requirement Savings (Cost) Versus All Gas Resource Plan, PEF 
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Section 2 - Strategic Fit 
Based upon current capacity and energy forecasts and costs, Progress Energy believes that 
additional baseload capacity will be needed in both the Carolinas and Florida in the 2015 - 2016 
timeframe. The final decision on generation type will not be made until a later date. However, unless 
investment is made in the nuclear option beginning in early 2006, this choice of baseload generation 
will not be available for future consideration. The timeline for nuclear deployment is - 10 years, while 
other technologies, such as pulverized coal is less (- 7 years). This requires an earlier investment in 
nuclear. The company has communicated internally that “preparation for new baseload generation” 
is one of the top five priorities in 2006. 

Based on current assumptions such as load growth, the regulatory environment for nuclear. and the 
cost of various generation fuel types, it is Progress Energy’s intent to construct a new nuclear plant. 
Having said that, COL development does not commit Progress Energy to building new nuclear plants 
should any of the current assumptions change or continuing to pursue construction should such 
construction no longer be cost effective or in the best interest of Progress and its customers. 
This project does preserve the option for a deployment of nuclear baseload.. 
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3.1 

3.2 

3.3 

Market Risk 

Proprietary and Confidential 
Section 3 - Key Risk Analysis 

Price risk: 
The ultimate decision to construct a new nuclear plant will be heavily dependent on the final 
cost to build the plant, the costs of key commodity prices (gas and coal), costs for 
environmental compliance, and the availability of production tax credits. See discussion of 
sensitivity analysis in economic analysis section for information on how these key price risks 
affect the economics of nuclear versus other base load alternatives, 

Interest Rate Risk: 
Interest rate risk may be a efitical element to the construction program and will be analyzed as 
a part of the business case requesting the funding of construction. 

Hedqes: 
Before embarking on the construction program, it will be critical to determine if hedging of any 
key commodities that drive the cost of the project would be prudent. This could be 
accomplished through the contract with the vendor or could be done independently if the 
exposure was significant. 

Credit Risk (Summarization of credit review) 

Non-Performance: 
The maioritv of the reauested funds are for NRC review fees. land aurchases. and the 
engineeringhcensing services contract with the joint of venture team of Sargent & Lundy, 
Worley Parson, and CH2M Hill. This contract has provisions for termination and suspension 
for non-performance. 

Default: 
In the case of non-performance termination or default, Progress Energy would contract with 
another capable engineeringAicensing firm to assume this work. Several firms are active in 
the industry, and based on standardization of the COLA documents, transition to a new vendor 
would be practical. 

Business Risk 

Economv: 
The ultimate decision to build any new baseload generation will be driven by the load growth in 
our service territories. An economic downturn in either jurisdiction may result in a deferral of 
the need to build new baseload generation. System Planning will continue to monitor our 
resource plan needs based on the latest estimates of load growth and usage patterns 
throughout the COL process. Securing the COL's will provide Progress Energy the flexibility to 
pursue the option to build a nuclear plant if and when it is appropriate based on changes to 
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current assumptions. Once approved, the COL is good for a period of 20 years to build the 
new nuclear plant. 

We at h e r : 
Not applicable 

Environment: 
Additional environmental regulations are most likely to impact fossil based generation in an - 
unfavorable way, and therefore improve the relative economics of nuclear versus gas or coal. 
See the discussion of the carbon tax sensitivity in the Economic Analysis Details Section 6. 

Other: 
In addition to the business risks listed above, the following risks also apply and must be 
managed as part of this project: 

- 

Potential for significant regulatory changes prior to COL application submittal (such as 
the pending changes in 10 CFR Part 52) 

Intervention and the resulting contested hearings (in addition to the mandatory 
hearings) 

Lack of IocaVstate support for re-zoning, permits, licenses, right-of-ways, etc., 
necessary for the selected site 

. Dependency on NuStart developed standardized COL sections (as required by the 
NRC for a reference plant submittal) 

Operational 

Reliabilitv: 
The modeled results assume that the units perform at expected availability factors. 

Renulatow Risk 

Described in the Regulatory Impact Analysis Section 6.7. 
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~ ~ ~ ~ ~ ~ ~ ~ ~ I A ~  
Section 4 - Key Assumptions 

Treasury 

Tax Rates PEC - 40.27% Treasury 

Costs I kW for 
nuclear, coal, gas 

Operating costs April 2005 GFF SPOD 

WACC PEC- 8.2% 
PEF- 8.1% 

PEF - 38.58% 
- 

See table for assumptions related to 
costs for baseload units, all other costs 

SPOD 

- per April 2005 GFF 

.assumed 
Fuel costs April 2005 GFF SPOD 
Analysis Horizon 20 Years SPOD 

The current gas price forecast (March '06) to be used for long-term analyses shows 
substantially higher prices than the forecast used in the analyses presented in this document. 
An updated analysis of the nuclear option using the current forecast would be expected to 
show improved economics versus the all gas plan, all other factors remaining the same. 
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Section 5 - Project Alternatives Analysis 

5.1 Alternatives considered and basis of selection 

Refer to the Economic Analysis Detail Section 6. 

5.2 Conseauences of Non- Authorization and Deferral 

If thjs project is not authorized, the nuclear generation option will not be available for 
deployment in the 2015 - 2016 timeframe. Instead, the company would be limited to only coal 
(pulverized or IGCC) andlor natural gas as the only options for large scale generation. Based 
on the Clean Air Interstate Rule (CAIR) changes in S0,and NO, limits in the 2015 timeframe, 
the company's options would be limited. Further, potential future regulatory driven CO2 "taxes" 
to reduce green house gas emissions (GHG) could also limit future baseload decision options 
without nuclear being available as an option. 

In addition, under the Energy Policy Act of 2005 (EPACT), incentives for new nuclear plants 
such as Loan Guarantees, Standby Support (a type of risk insurance), and Production Tax 
Credits would become unavailable if new Progress Energy nuclear generation is not in the 7'' 
wave of new nuclear plants across the industry. There are currently 8 utilities with active new 
nuclear plant programs that would instead reap the benefits of the EPACT. Thus a decision to 
not authorize this project disadvantage nuclear generation as a resource option and impair 
Progress Energy's potential for cettain incentives under the EPACT. 

Page 13 



PGN Business Analysis Package 
New Nuclear Plant COL Development 

Section 6 - Economic Analysis Detail 

6.1 Detailed Discussion of Results 

Proprietary and Confidential 
Section 6 - Economic Analysis Detail 

The economic analysis that supports this recommendation was performed by the System 
Planning and Operations Department. This analysis was prepared in support of the August 
2005 Senior Management Retreat and further refined for the September 2005 PGN Board 
Meeting. The approach to the analysis is summarized below: 

Starting with a Base Case resource plan of all natural gas fired generation, alternate 
resource plans with different combinations of Gas, Coal, Nuclear and IGCC plants were 
developed to form Scenarios (See Appendix A - Alternative Resource Plans for PEC and 
PEF). 

For the Base Case and for each Scenario, the future annual revenue requirements of the 
resource plan were modeled. This included both production costs (Le. fuel) and fixed costs 
(Le. return on rate base and fixed O&M). 

The nominal difference between the annual revenue requirements in the Base Case and 
each Scenario was calculated as well as a present value of the revenue requirement 
savings (costs) for each Scenario. These results were summarized into cumulative present 
value of revenue requirement savings (CPVRR) versus the gas only case (See Figures 1 
and 2). 

The CPVRR approach allows for an analysis of how the impact of higher capital costs for 
Coal, IGCC and Nuclear (versus Gas) initially result in higher revenue requirements versus 
the gas plan, and how the impact of fuel savings begins to offset the higher upfront costs 
(the slope of the CPVRR becomes positive and the CPVRR moves toward zero). Once the 
CPVRR curve for a Scenario crosses zero, this indicates that the Scenario is economically 
favorable to the Base Case. 

The final value of the CPVRR curve shows the total present value of the revenue 
requirement savings (if positive) or cost (if negative) of each Scenario versus the Base 
Case all gas plan. In addition to demonstrating whether a Scenario is favorable to the 
Base Case, this also allows for a comparison among Scenarios. For example, Figure 1 
shows that the CPVRR of the 1 Nuclear Unit Scenario in PEC is favorable to the Base 
Case (gas only) by $317 million. It also shows that the CPVRR of the 1 Nuclear Unit 
Scenario is favorable to the 2 Coal Unit scenario by $346 million. 

The analysis was performed over a 20 year planning horizon. (Note that the study period 
extended through 2034. The study reflected load growth for the first 20 years and held 
constant the last 70 years. Fuel prices escalated the entire study period.) While the model 
is capable of evaluating end effects or performing the evaluation discretely for additional 
periods, the 20 year time horizon was chosen due to the fact that 20 years provided 
sufficient time to observe the full impact of the additional capital spending for the altemate 
Scenarios and to assess the relative fuel advantages of each. The end effects that were 
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modeled in strategist indicated that the relative advantage of the nuclear scenarios would 
increase going forward. (End effects are a trending of costs and benefits beyond the end 
of the detailed system simulation, and are representative of how the economics of a given 
alternative might change through time. Because end effects are trended results, they 
should not provide the sole basis for decision making.) 

The CPVRR analysis assumed that the recovery of the investment for each of the various 
baseload resources would begin once the unit is placed in service. 

Key assumptions 

. Assumptions concerning the capital and operating costs for new baseload units - 
Used in Economic Analysis (in 2005$) - 
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*Includes pipeline reservation fee 

Progress Energy is evaluating three potential designs for a new nuclear reactor. 
The intent is to select only one of the three competing designs for both of the 
proposed plants. The selection of the design will be based on site considerations/ 
constraints, transmission availability, costs, technical issues, and the system 
needs. The economic analysis presented in this Business Analysis Package was 
based on an 1100 MWe net nuclear, which is most closely linked to the 
Westinghouse APIOOO design. However, the intent of the economic analysis was 
not to evaluate which reactor technology to choose for a nuclear plant 
deployment, but rather to compare the relative economics of various baseload 
generation options. The other reactor technologies are comparable to the 
APIOOO in terms of cost (when all system impact considerations are included). 

Other Kev Assumotions: - Assumptions related to Prosyml Strategist modeling - Emissions costs (S02, 
NOx, ammonia, limestone) were included in dispatch decisions. PEF analysis 
included Bartow repowering. System dispatch was modified to meet expected 
SO2 and NOx limits. 

9 Assumptions for transmission upgrades and costs - Transmission upgrade costs 
were included as a sensitivity in the nuclear analysis. An additional cost of 
approximately $600 million was assumed for nuclear siting in PEF. No additional 
cost was used in PEC. 

9 Assumptions related to Clean Air - Analysis was based on the environmental 
compliance strategy current at the time of the study. For PEC, this included 
retirement of small 5 (Weatherspoon 1-3, Lee 1-2) at the end of 2012. 

1 $645 M was included in the analysis for decommissioning costs. This cost was 
based on a decommissioning study conducted for CR3. The cost was converted 
to an annual fixed cost for inclusion in the analysis. 

9 Assumptions for key fuel prices: 

$48.62(PEC) 
$63.62- 

-2.5% 
$73.75- 
$83.40(PEF) 
$0.46- Escalated @ Escalated @ 
$0.50(PEC) -2.5% -2.5% 
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I $0.47(PEF) 1 $0.52(PEF) 
Note - Gas prices do not include transportation costs. Coal prices are delivered 
for a generic unit. 

Results of NuStart Economic Analysis 

In addition to the analyses performed internally, Progress Energy is an active member 
of the NuStart consortium. As such, Progress has been involved in the discussions, 
analyses, and site evaluations surrounding NuStart Energy Development, LLC's efforts 
to obtain a combined Construction and Operating License (COL) for an advanced 
nuclear power plant, and eventually to complete the design engineering for the two 
selected reactor technologies. Progress is participating in NuStart, along with other 
electric generating companies (Constellation Energy, EDF, Exelon Corp, Entergy 
Nuclear, Duke Energy, FPL Group, and Southern Company) with assistance from 
nuclear reactor designers (GE Energy and Westinghouse Electric). 

While the focus of Nustart's efforts have been primarily on obtaining the COL's and 
selecting sites that would meet the environmental, safety, and other NRC requirements 
for licensing, a market based financial analysis was performed to support the 
economics of pursuing new nuclear generation. These analyses, performed using 
inputs and assumptions developed by individuals from each of the eight NuStart 
members, produced a number of various cost and return based metrics. When 
compared to cost based metrics of other generation types and market based views of 
electric revenues, the results were very strongly in support of the nuclear generation 
alternative. 

While there are a number of differences between the revenue requirements based 
analyses performed intemally and the market and cost view economics presented by 
NuStart, (including differences in methodology, assumptions, sites identified, etc.), it is 
significant that the eventual results of both studies strongly support the merits of new 
nuclear generating capacity. 

NuStart, in fact, is slightly ahead of Progress's own efforts to pursue and obtain COL's, 
in that NuStart has completed its site selection process and from a group of more then 
35 potential sites selected two upon which to move forward with the COL process. 
These two sites, Grand Gulf Nuclear Station near Port Gibson, Mississippi and 
Bellefonte Nuclear Plant near Scottsboro, Alabama will be used on applications for 
Nustart's combined construction and operating licenses for new nuclear plants. 

6.2 Scenario Analvsis (recommended alternative) 

Expected 
The base case results shown in the table below are based on the assumptions discussed in 
earlier sections of this report. The results shown are the total cumulative present value of 
revenue requirements savings for scenarios with nuclear versus the all gas scenarios. In 
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CPVRR of 1 Nuclear Plant 
versus All Gas 
CPVRR of 1 Nuclear Plant 
versus 1 IGCC (petcoke) 
CPVRR of 1 Nuclear Plant 
and 1 Coal Plant Versus All 
Gas 
CPVRR of 1 Nuclear Plant 
and 1 Coal Plant versus 1 
IGCC (petcoke) 

addition, the chart shows the total cumulative present value of revenue requirements savings 
for the scenarios with nuclear versus the next best resource plan. 

$516 $814 ($172) 

$39 $472 ($449) 

$61 1 $738 ($261) 

$133 $397 ($538) 

Likelv Best: 
Applies a $20/ton carbon tax 

Likely Worst: 
Assumes construction costs increase by 20% (for the nuclear plant only) and the natural gas 
prices decrease by 20%. 

6.3 Summaw of Financial Indicators 

6.4 Modelinq Tool Usedl Description of Chanqesl Approval 

Strategist to evaluate the CPVRR for the Scenarios 
Prosym for detailed production costs modeling 
System Planning Excel based model for sensitivities on the CPVRR calculations 

6.5 Sensitivitv Analvsis Detail (sample below) 

C02 Tax Sensitivity 
A sensitivity analysis was performed to assess the impacts of a carbon tax on the economics 
of the scenario with 1 nuclear plant. The results of this sensitivity can be found in Appendix B. 
As shown in the charts, every $ I O /  ton in C02 tax improves the relative economics of the 1 

-_ 
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Nuclear Plant plan versus the all gas plan by $214 million in PEC and by $149 million in PEF. 
In addition, a C02 tax would hurt the economics of the Coal based resource plans, which 
would widen the gap between Coal and Nuclear even further. For example, a $10/ton C02 tax 
would cause the gap between the CPVRR savings of the PEC 1 nuclear plant scenario versus 
the PEC 1 coal plant scenario to increase from $314 million to $593 million. 

Construction Cost Sensitivity 
A sensitivitv analvsis was Derformed to assess the impacts of increased construction costs on 
the economics ofthe scenario with 1 nuclear plant. The results of this sensitivity can be found 
in Appendix B. As shown in the charts, a 20% increase in construction costs degrades the 
relative economics of the 1 Nuclear Plant plan versus the all gas plan by about $300 million in 
both PEC and in PEF. 

Gas Price Sensitivity 
A sensitivity analysis was performed to assess the impacts of changes in the gas price 
forecast on the economics of the scenario with 1 nuclear plant. The gas price sensitivity is 
based on a change in the price forecast for gas only and does not factor in any change in the 
dispatch of the system based on the change in gas prices. The results of this sensitivity can 
be in Appendix 8. As shown in the charts, a 20% decrease in the gas prices forecast 
degrades the relative economics of the 1 Nuclear Plant plan versus the all gas plan by about 
$264 million in PEC and by $404 million in PEF. As shown in the charts, the coal and IGCC 
relative economics would suffer similar declines in value relative the all gas plan for the same 
change in gas prices. 

Production Tax Credit Sensitivity 
The Energy Policy Act of 2005 included provisions for production tax credits for the first 6000 
MW of new nuclear power plants to be built. These credits would be valued at $1.8 cents per 
Kwhr of output for the first eight years of operation and would be capped at $125 million 
annually. The sensitivity shown in Appendix B assumes that these plants receive the full value 
of these credits. This sensitivity was performed for the PEC case only; however the relative 
increase in value would be identical for the PEF case. 

6.6 Operational Analysis Detail 

Refer to Section 1.1.1 of this document. 

6.7 Requlatow Impact Analvsis 

Progress Energy has an obligation to ensure that adequate electrical baseload capacity is 
installed in a timely manner to meet the customer electrical demand with necessary reserve 
margins. Based upon current information and forecast and detailed system planning it 
appears that baseload capacity is needed in the 2015 - 2016 timeframe in both the Carolinas 
and Florida service territories. 

- 
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The various generation technologies have different total deployment times with nuclear being 
the longest at - 10 years, followed by pulverized coal at - 7 years. Natural gas (such as CTs) 
has an even shorter deployment period. In order to best serve Progress Energy customers, 
all generation technologies available to the market should be considered in baseload 
additions. As noted in earlier sections of this document CAlR impacts, and potential CO2 
taxes complicate the decision for extensive fossil deployment. 

At this time, nuclear appears to be competitive with other available generation technologies. 
Various analytical models and industry information presented in this document support this 
conclusion. This is particularly supported by advances in the reactor technology design that 
simplify the plant (i.e., reduce the number of components) and by use of a modular 
construction approach to add additional certainty to the construction process. 

In order to best serve our customers, Progress Energy needs to invest the capital funds to 
start the nuclear licensing process which will allow a nuclear deployment if subsequent 
analysis demonstrates nuclear as the best choice. As the nuclear generation deployment 
process continues, there exists several decision points where nuclear must be re-evaluated 
and determined to be the best overall option for baseload generation addition. The future 
decision points include: 

o NRC COLA Submittal - Once the COL applications (COLA) are completed for each 
service territory (PEC and PEF), a decision to proceed with the submittal of the 
COLA to the NRC should be made by Senior Management. This period is referred 
to as Phase II of the COL process under Section 1.1 .I. and represents the 2"d 
major spending period for the COL effort. This is a decision point where the 
nuclear option should be re-evaluated and determined to be the best baseload 
generation choice going forward. 

o Long Lead Equipment Ordering - In advance of on-site construction of a new 
nuclear plant, several large components must be ordered to ensure their timely 
arrival to support the overall construction schedule. Based on limitations of 
industrial forging capacity in the world, particularly with ultra-large metal forgings 
(600 tons), these long lead orders will likely be placed several years prior to start of 
on-site construction (currently expected to be in 2008). This is a decision point 
where the nuclear option should be reevaluated and determined to be the best 
baseload generation choice going forward. 

o Start of On-site Construction, including Module Fabrication - Prior to receiving 
the approved COL by the NRC, it is expected that on-site module construction, site 
earthwork grading, and excavation will start. These are considered non-safety 
related activities, but represent a further capital financial investment. This is a 
decision point where the nuclear option should be re-evaluated and determined to 
be the best baseload generation choice going forward. 

o Start of Safety-Related Construction - Upon receipt of the COL, safety-related 
construction can commence. This represents the nuclear deployment period where 
the largest financial commitments will be made by the company for new baseload 
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generation. This is a decision point where the nuclear option should be re- 
evaluated and determined to be the best baseload generation choice going forward. 

This Business Analysis Package (BAP) includes only the financial expenditures up 
through receipt of the approved COLs. But the informed decision making for continuing 
the nuclear deployment has several major milestones ahead as demonstrated above. 
This allows proceeding with an integral ongoing re- evaluation and re-determination 
that a nuclear baseload generation addition is the best decision for our stakeholders. 

Each of theses future decision points will have to consider several factors, including the 
nuclear regulatory environment, anticipated fuel costs, refined installed capital cost of 
the various generation types, CAlR limitations, CO2 taxes, load growth in the service 
territories, etc. 

~~ . 

6.8 Market Analvsis 

Customer Analysis 
NA 

NA 

6.9 Non-Financial Considerations I lntanaibles I Un-quantified 
Financial Considerations, Others 

There are other relevant considerations in supporting this Business Analysis Package (BAP). 
Progress Energy needs to maintain a diverse generation portfolio as to not be too dependent 
on a particular generation fuel type. If diversity is not maintained, customer rates are subject 
to volatile changes as a particular fuel cost change dramatically with market conditions. 

The Clear Air interstate Rules (CAIR) promulgated in 2005 yields considerable limitations on 
extensive fossil baseload generation deployment. This is further complicated by potential 
carbon "taxes" being assessed on fossil CO2 emissions to reduce greenhouse gas emissions. 
For these reasons, a nuclear option which is not affected by CAlR andlor carbon taxes should 
remain a viable option. 

The Energy Policy Act of 2005 provides specific financial incentives for deployment of 
advanced new nuclear plants that include loan guarantees, standby support (a type of risk 
insurance) and production tax credits. These incentives are expected to be only available for 
the 1"wave of new nuclear plants constructed in the US. While the financial values of these 
incentives are not the principle basis for choosing nuclear generation, they are nonetheless 
relevant in the final decision of new baseload generation deployment, and contribute favorably 
to a nuclear decision. 
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Economic Development 
Human Resources 

IT 
Communications 

6.1 0 lnteqration and Proiect Performance Assessment Plan 

6.10.1 Organizational Requirements/ Integration Issues 

This section details the role of the New Nuclear Deployment Organization which includes 
personnel dedicated to the COL development effort, and additional organizations that will 
provide institutional support for this project effort. 

Recruiting support for new organization 
IT services for new organization 
Communication support with employees, community and 

Management I 
Corporate Services I Contracting, purchasing, including land acquisitions 

Environmental Services I Siting and Environmental Report development support 
Legal I Contract reviews and regulation consultation 

State Public Affairs 8 1 Regulatory support and community support 
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6.1 0.2 Project Objectives/ Goals/ Expected Benefits 

The primary objective and goal of this BAP is to deliver NRC approved COLs for both a 
Carolinas new nuclear plant and a Florida new nuclear plant. With these COLs, 
Progress Energy will be in a firm position to make a final decision on the type of new 
baseload generation to be added to meet the growing baseload needs. 

6.10.3 Benefits Assessment Methodology, Schedule and Responsibility for 
Assessment 

Methodoloav: The success of this project is based on the successful approval by the US 
Nuclear Regulatoy Commission (NRC) of a Combined Operating License (COL) for both 
a Carolinas and Florida site. 

Schedule: Success of this project will be demonstrated by successful acceptance of the 
COL applications by the NRC per the schedule in Section 1 .I .4, followed by a successful 
COL issuance by the NRC 30 -42 months later. 

Responsibilitv: The new nuclear plant deployment organization (currently under the 
Nuclear Engineering & Services Department) funded by the project is responsible for the 
successful completion of this COL project. 

6.1 1 Wrap Up Conclusions and Recommendations 

As repeated from Section 1.2: 

It is recommended to Senior Management, that this Business Analysis Package be approved 
for the authorization of multi-year capital funding to perform the siting and COL development 
activities for new nuclear generating units in the Carolinas and Florida as described in the prior 
section. 

If this COL development does not commence in early 2006, it will preclude the ability to 
consider nuclear baseload generation as a fuel type in the 2015/2016 deployment timeframe 
when the company is currently expected to require additional baseload generation in both the 
Carolinas and Florida. This BAP represents the necessary capital investment to ensure that 
the nuclear option is available for senior management consideration as this baseload 
generation decision is finalized later in this decade. 
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Appendix A: Assumptions and Supporting Data 

PEC Resource Plan Scenanos 
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Baseload Generation Study - June 2005 
Technology Assumptions 

Combined Cycle 
Rating, MW 
Total Overnight Cost, $kW 
Heat Rate, BtuIkWh 
Fixed OBM (incl. pipeline m e r .  lee), flkW-Yr 
Variable OBM, SlMWh 
Conslruction Time, Years 

Pulverized Coal (Sub) 
Rating, MW 
Total Overnight Cost, $IkW 
Heat Rate. BtulkWh 
Fixed 08M. $lkW-Yr 
Variable OBM. $IMWh 
Construction Time, Years 

Coal Gasification Combined Cycle 
Rating, MW 
Total Overnight Cost, $/kW 
Heat Rate. BtulkWh 
Fixed OBM. $IkW-Yr 
Variable OBM. $/MWh 
Construction Time, Years 

Nudear 
Rating. MW 
Total Overnight Cost, $IkW 
Heat Rate. BtulkWh 
Fixed OBM. $lkW-Yr 
Variable OBM, $IMWh 
Consbuction Time, Years 

Notes: 

EPRl TAG -. 
Carolinas 

521 
423 

7,040 
26.05 
1.60 

4 

500 
1.030 
9,263 
30.30 
2.80 

8 

499 
1,223 
8.623 
35.54 
1.12 

8 

1,100 
1,512 
10.760 
76.15 
1.56 
11 

Costs are in 2005% 
PE Nuclear captal mst based on BBM PC capital Cost. 

Florida 

512 
432 

7,054 
35.99 
1.63 

4 

5M) 
1,140 
9,416 
30.30 
3.06 

8 

496 
1.273 
8,637 
36.38 
1.15 

8 

1,100 
1,559 
10.300 
78.32 
1.56 
11 

Burns 8 McDonnell 
Carolinas 

497 
642 

6,831 
28.87 
3.24 

3 

500 
1.540 
9,100 
18.18 
3.76 

5 

497 
2.033 
8,942 
24.66 
5.98 

5 

Florida 

488 
653 

6.835 
38.85 
3.29 

3 

500 
1,573 
9,100 
18.18 
3.33 

5 

488 
2,113 
8,950 
25.08 
5.94 

5 
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Conoco 
Phillips PE Nuclear 

Carolinas Florida 

502 
1.435 
8.822 
60.57 
1.98 

3 

1,100 1,100 
1,540 1,573 
10,760 10.300 
77.63 77.63 
1.56 1.56 
11 11 
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Appendix B: Sensitivity Tables and Other Results of Analysis 

Sensitivitv of Nuclear Results to CO2 Tax - PEC 
%*Waf Nwkm S a w  fo eo2 Tax 
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Sensitivitv of Nuclear Results to C02 Tax - PEF 

Sensitiivlty Of Nuclear Savlngs to Carbon Tax Levels 

1,400,000 

__.- 
_.. 1.200,000 .- 

0 

-200.000 I 
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_ _  
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Sensitivity of Nuclear Results to Increases in Capital Cost - PEC 

3 
0 
0 
N 
W 

0 
0 

m 
C 
> 

K 
K > 
0 

h 

6 
.- 

a 

senr~vity of ~ucicar  savlngr to capital cost Increases 

800,000 

700,000 

M)o,ooo 
500,000 

400,000 

300,000 

200,000 

100,000 

0 

.100,000 

.200,000 

300.000 

400.000 
2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 

Sensitivity of Nuclear Results to Increases in Cauital Cost - PEF 

Sensitivity of Nuclear Savings to Capital Cos1 Increases 

800,OW 
700,000 
500.000 

0 o 400.0W 
N 

300,000 

3 500,000 

g 200,000 

0 100,000 

5 -100,000 

2 -200,000 

5 -400,000 
8 so0,ow 

0 6 ol c 

K -300,ow 

400,000 
-700,000 
-800,ow 

2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 

i 



PGN Business Analysis Package 
New Nuclear Plant COL Development 

Proprietary and Confidential 
Appendix B 

Sensitivitv to Gas Price Decreases -PEC 
E.p'kd.dCPVRRolsniwrrrvlUl Gus-".* 

>a," I 

All Gas Plan = $3 17 MM 
lCoalUNt=$315MM 
1 IGCC=$216MM 

When gas prices decrease 
20%, nuclear advantage 
over: 
All Gas Plan = $53 MM 
1 Coal Unit 4 $197 MM 
1 IGCC = $87 MM 
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Sensitivitv to Gas Price Decreases - PEF 
E X p c b d  C P W  otsninp, "*.IYI UI W I  sceruno 

/ I 
Nuclear advantage over: 
All Gas Plan = $5 16 MM 
2 Coal Units = $240 MM 
1 IGCC = ($64 MM) 

-- 
I I 

When gas prices decrease 
IO%, nuclear advantage 
over: 
All Gas Plan = $313 MM 
2 Coal Units = $241 MM 

I f I , 

I When gas prices decrease 
20%, nuclear advantage I over: 
All Gas Plan = SI 1 I MM I 2 Coal Units = $242 MM 
1 IGCC = ($166 MM) 

- 
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Sensitivity of results to inclusion of the 1.8 cents/kWh tax credit - PEC case shown 

Nuclear Savings with and without 1.8 centslkwh Tax incentive 
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The proposed tax incentive of 1.8 centslkWh benefits the nuclear option, potentially 
even overcoming rate shock. 
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Project Authorization Revision 
Variance Analysis Form 

Attach completed PARform to revised PPAform and submit both forms to the Project Review Group 
Note: This form should be used to notify management of changes in the schedule of a project and/or for 

Project Tltle New Nuclear COL Development 

Project # 20054426,20054444,20054445 

Study a Design Implementation 0 

changes in the cost of a projed based on the following guidelines: 

Accounting System Master Project # 

1 
_- 

Land 

Project Redacted 
1 Excluding Land 1 

Variance: Schedule - Cost x Other: 

Reason for Revision 
The purpose of this revision to the BAP is to increase the authorized amount from $ Redactcd Redacted 
(an increase of Redacted. 

of the increase is driven by the projected cost of the Levy County land acquisition and adjacent 
land required for access roads, heavy haul route, and transmission acceSs corridors. The Rayonier land 
purchase will cost approximately $52.2M ($45M for the purchases, $2.7M for legal and closing fees, and 
$45M due once Levy Nuclear Plant COLA is issued). The purchase of required adjacent land is 
estimated at $10.5M. The original authorization was completed prior to site selection evaluations being 
completed and assumed the purchase of 2,500 acres @ $10,OOO per acre for a total cost of $25M. The 
current projection includes more acreage at a higher cost. 

$4.9M of the increase is associated with FEMA fees and Site Certifmtion Applicatiin requirements 
o In January2007, Nuclear Plant Development (NDP) was informed that the Department of 

Homeland Security would require each new plant applicant be subject to an annual FEMA fee of 
$300,000. This new fee was not included in the original BAP. 

To meet the planned commercial operation date for Levy Nudear Plant it is necessary to start the 
Site Certification Application process earlier than planned. The increase shown in this revision is 
not an increase to the total project costs. It is an acceleration of planned work from a future 
phase of the project. 

o 

’ 

Other adjustments have been made across cost categories to better reflect the actual cost of the COLA 
and the resources required (higher than planned COLA preparation costsare offset by lower 
Westinghouse COLA support and internal Progress Energy labor). These adjustments do not impact the 
overall projection for the project. 

This BAP revision represents the necessary capital investment to ensure that the nuclear option is available for senior 
management consideration. Approval of the BAP revision helps to ensure that the Company wntinues to preserve the 
ability to meet future generation needs with nuclear capacity. It is cost effective, and offers advantages in fuel diversity, 
stable energy prices. the ability to meet capacity requirements, reduces dependence on foreign fuel supply, and reduces 
greenhouse gas and other air emissions. 
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Date: 

To: 

From: 

Subject: 

CONFIDENTIAL 

January 29,2007 

Tom Suiiivan/ 
Jeff Lyash 
Peter Scott 
Bill Johnson 
Bob McGehee 

Csrmen Prevetie. Capital Planning and Control &2L 

i'ori6a Base Load Plant - Transmission 
Study Pi-ase 

/- 

The Study Phase of the Florida Base Load - Transmission project is attached ior your 
approval. 

At this time, onledacted-Jbeing requested to initiate work and perform the preliminary 
transmission system study. The necessary funds for this projfct have been budgeted for 
2007. The Transmission team will provide an update on their study in approximately six 
months. 

This project has been reviewed by Capital Planning and Control for appropriate project 
documentation. The business analysis package has been completed and verified by 
Treasury. 

Since ths project is greater than $5 million, each of your signatures is required, 

If you have any questions, please call me at extension 4620. 

Aitachment 
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Florida Base Load Plant-Transmission 
Business Analysis Package CONf DEN TI A L 

sponsoring Business Unit: 'Transmission Planning 
Funding L q a l  Entity: Progess Energy, Florida 
Date Prepared: Januaiy 23,2007 

Key Project Contacts: 
Role.Uept/Grp "e 
l'ransinission Engineering Gary Fumim 
Etivironnwntal Services Amy Dierolf 
Leg!  Alex Glenn 
.Transmission Planning Rrantley Tillis 
i rans~nission Project Mgmt. John Goff - 

Phone 
107-912-9836 
727-820-5 657 
727-820-5587 
407-912-9569 
407-942-9256 
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Erecutise Summary 

Proiect Bask information 
Description: Base Load Plant Transmission 
Based upon current capacity and energy forecasts and costs, Progress Energy bclievcs 
that additiona! b s e  load generation capacitywill be needed in the 2015 to 2016 
timefiamc for the Florida Service Temtory. In addition to the upgades neceszry for 
direct connection of the new plant, additiond transmission upgrades will be necessary t<> 
allow for full dslivcty ofthe plant output under peak load conditions. (Reference: “New 
Nuclear Plant Combined Operating License (COL) Development Businws Aiial>sis 
Package” and “Transmission System Impact Study In Support of Site Selection For A 
Florida Xuclear Plant,” attached) 

‘The project is organized in three phases: 
I’l!asc I (Srudy): route and site selection and approval, preliminary designs 
Phase II (Design): ROW and land acquisition, final designs, permitting 
Pbase Ill (Implement): Procurement, permining, and construction 

Becacse of the magnitude of the project, these phases will overlap, but approvals will be 
sought for each phase prior to cominencemcnr of activities within. An zddirional 
measure of control is being added to the study phase. Afler the Transmission System 
Study has becn completed, a review of the project will be held prior to procecding with 
subsequent work. The cost for this srudy is approximateiy Redacted i mor2 detailed 
description ofthis work is included at the end of this documcnt. 

Location: PEF Territory, Florida 

Sc6edalc: 2015 - 2016 Targeted completion 
Study Phase 
OASIS Request 
‘Trmsniissioil System Study 
Project Revicw 
Complctc Due Diligcncc 
PSC Nced FilingiOrder 
Route Se!ection 
DEP SCA 
Post Ceitiilcare Permits Issued 
Design Phase 
Sunrey & Appraisals 
ROW Acquisition 
Eminent Domain 
Desips  &Specifications 
Gcotechici?i hvcstigations 
KOW Pcrmits 

-__ 

- Stail C:omnlete 

01!02107 
0 1/02:07 - 06!26!07 

06/29/07 
OliO2!07 - 06i26107 
07iO2t07 .- 12126i07 

Redacted 

Redacted 



Iinrilcmcnratioii P n d g  
Construction RFPBids 
Coiisuuction 
Plait Tcsring 
PI-nt Commercid Openuon 

Recommendation nnd High Level Discussion 
Jt is recommended to Senior Management that this Business hialysis Psckage be 
npprovcd Cor thc aothorization of capital funding to perfomi the Srudy Phase acrivities of 
the Base Load P l m  Transmissiol! as described herein. If this project is not authonzcd, 
iieiiher coal nor nuclear base load gencration will be options for deployment in i.hc 201 5- 
2016 timeframe. 

Funding Requirements and Source (S M; 2006 dollan, not escalated) 

2007 ZOOS 2009 2010 2011 2012 2013 2013 ZOlJ 
'!'ransmission 
To[alBudget 

Study 
Design 
lmplcinent Redacted 

Project Capital Allocation Metric Summary Table 
Please see the New Suclcar Piant Combined Operating License (COI) Developnicnt 
Business Analysis Package, which includes transmission This analysis is to bc updatcd 
i i i  Ihe firsr qutrter of 2007 !o reflccr changes it? the projected cost of both plant 2nd 
traiismission facilitics. No sep~rate economic analysis has becn pcrfonned for 
transmission; rhese facilities arc only required to support the new b u e  load pimi. 

Strategic Fit 
Based upon c w e n t  capacity and energy forecasts and costs, Progress Energy believes 
additional base load capacity wiL! be needed in Floiidain L!c 2015 - 2016 timeframe. 
.The finai decision on generation type will not be made until a later dete. Howver ,  the 
schedule and costs for upgrading the transmission system to C O M ~ C ~  to and distribute the 
full capncit): under peak load is independent of the lypc of fuel selected for generalion. If 
iiivzsrmcnt is not made in upgrading the transmission system beginning in early 2007, 11ic 
2015 - 2016 iiiiieCrame for complcting the new base load project may be compromised. 

Key Risk Analysis 



ri 

( -% The cxdct location ofthe plant site lras not been announced; the location will ha\.c an 
impact on the scope and cost of the facilities required to comeCt the plant to the 
transmission system. 

During the Study Phase a detailed risk analysis will be performed and mitiwrion plans 
will be developcd. 

If this project is abandoned at any time prior to completion, some or all of thc 
expenditures may be written o f f  as abandoned engineering and may have a siglificznt 
adverse impact on net eunings. 

Key Assumptions 
The plant site will be located in the general vicinity of Crystal River. If at a location 
significantly distant from CR, costs will most likely be higher, particularly ifthc location 
is such !hat it impacts other utilities. 

.!lie scope of transmission is based on the ‘Transmission System Impact Study 111 
Suppon of Sire Selection For A Florida Nuclear Plant, Drafi, June 2006” prepared for 
Progress Energy by Naviyant Consulting, a copy of\vhich is attached. This study 
identified one set of solutions; during the study phase alremative solutions will be 
developed and analyzed. 

Cost estimates arc based on thc screening studies perfonlied by Navignt and do !lot 

reflect the latest estimates developed by Transmission. After the Transmission Sludy, thc 
estimates will be revised based 011 ths scope of work and current cost trends. 

For estimatiiig purposcs, this project is assumed to consist of building approximately 300 
miles of mostly 500kV transmission lines; expanding several 500/230kV subsrations and 
one 2jG/6/63kXr siibsiation; building one new 500kV switching station at the ncw planr. 

The sc.opc of transmission upgrades is based on the “worse case dispakh with P!7F 
SRCs” (scc Yavigant study.) 

Project Alternatives Analysis 
Alternatives considered and basis of selection 
Please see the Navigant study previously referenced 

Consequences of “+Authorization and Deferral 
I f  this project is not authorized, neither nuclear nor coal gencrznion will be an oprioii hi 
Oeploynlent in rhc 2015-2016 tirneframe. 

Economic Analysis Detail 

No economic analysis has been performed for just the transmission facilities. l h e  
kcilities %e only required if a new base load generation plant is to be connected to the 



~ d .  If the decision is made LO not build a new base load generation plan, this project is 
not required. 

Operational Analysis Detail 
Operational analyses will be peifonned during the Study Phase 

Regulator). Impact Analysis 
Regulatory impact analysis will be performed during the Study Phase 

Contracting and Procurement Strategy 
PEF Transmission intends to outsource engineeringand design, surveying, real estatc, 
environmental, and construction. A contract and contractor management plan will be 
developed early in the Study Phase. 

PEF will procure equipment and material consistent with current practices. 

Change in Inventory Detail 
nia 

Market Analysis 
N>d 

Nan-Financial ConsiderationdOther 
1 lid 

integration and Project Performance Assessment Plan 
A dcdicated team will be formed to mamge this project, consisting olrhe following PEF 
employees: 
1 Manager Jan 2007 - JUI! 2015 
2 Projcct Managers Jan 2007 - lun 201 5 
1-4 Real F~tate  Acquisition Agents Jan2007-Jun2015 
1-4 Tit!e Agenrs Jan 2007 - lun 2015 
1-2 Community Liaison Jan 2007 - Jun 201 5 
! Real Estate Suiueyor Jan 2007 - Jun 2010 
4 Permitting .4gents Jan 201 1 -Jan 2013 
1 Environmental Engineer Jan 2007 -- Jun 2010 
?-I Lme and Substation Engineers Jan 2007- Jun 2015 
1 Engineering Surveyor Jun 2010- Oct 201 I 
4 Construction Inspecton 1~1120!1-Jun2015 

'This team will oversee approximately 14,000 man-months of work performed by 
contmcted rcsourccs in cngineering, surveying. real estatc. environmental, and 
consmction. 



Project Objectives/Goals/Expected Benefits 
Complete tmismissjon system upgrades to enable transmission of the full base load pla~lt 
capacity undcr peak load conditions. 

Benefits Assessment Methodology, Schedule and Responsibility for Assessmeni 
Within six months following commercial operation of the new base load plant, tllc 
Transmission Manager will meet with the Project Sponsor to ensure the requested project 
scope was filfilled and to revie;., project performance io baseline schedule and cost 
targets. At that time, the sponsor will re-evaloale the in t e8 ty  of thc system. tisiny 
simulation tools, to ensure thc projeci has indeed accomplished the benefit of thc projeci 
work. 

Wrap-up Cooclnsionr and Recomrr~endations (Pros & Cons) 
It is recommended to Senior Management that this Business Analysis Package be 
approved for the authorization ofcapital funding to perform the Study Phase activities of 
the Base Load Plant Transmissioii as describcd herein. If this project is not authorized, 
neither coal nor nuclear base load generation will be options for deployment in thc 2015- 
2016 timeframe. 

Transmission System Study 
Activity I A 
Perform a stability and power flow study based on the modified FRCC cases that include 
proposed new generation (CR3 Uprate, Taylor Energy, Fisheating Creek, etc.) and 
Nuclear # L  and $2, This study will identify necessary transmission expansion 
requirements. 

Deliverable: Transmission system capaciipifunctional reyiiirc~nents. 

Activity I B  
Evaluate transmission options. fcasibility md  solutions. ‘This will include a broad range 
ofaltematives and solutions that can bc adapted to the final requirements that will bc 
identified in Activiiy IA. Ibis evaluation will include: 

January - March 2007 

January ~- March 2007 

1. Potenrial J?ew arrd existing routes and hish level constraints, issues, and 
limitations. 

2. Develop design options including: 
a. Voltage convcrsion (500kV to 764kV, 230kV to 500kV, ctc.) 
b. Rebuild options 
c. Compact and standard structure design options 

3. Develop unit cost estimates and schedule durations for these options. 

Deliverahlc: Broad rangc or design ana routc options 2nd associated costs. and, 
approximaie implementation durations. 

Acrivity 2 
I’hc routes and designs developed in Activity IB will be evaluated to verify they will 
satisry system requirements of Activity 1.4 and will be ranked based on cost, risk, 

April - lune 2007 

6 



~ O ~ ~ ~ ~ € ~ ~ ~ A ~  
construclability and schedule. These unit routes and designs will be assembled LO 
establish the best altemativcs. This will define the scopc ofthe system espansion 
rcqiiircment based on Uic resulrs o f t lx  power flow and srdbility study described in 
Activity I A .  

Deliverable: Final Trammission scope definition and high level cost estimate. 

Attachments: 

Nuclcar Plan!” 

Analysis Packagc” 

“Transmission System lmpacl Study In Support of Site Selccrion For A Florida 

“New Niiclea. Plant Combined Operating License (COL) Development, Rusincss 



Phase Project Authorization Form 
n Initial BRevision (If checked, enter revision no.): 2 
Project Title: PEF COLA DeveloomenffLOIlDetailed Deslun Prloritiration Category: New Generation 

Department: Nudear Generabon Grow Location: Charge To: 6OLG7D 

EESY P’”n 
Record %: Date: - Phase #: 
Account 

Phase: Study n Design nlmplement 

Initiation Accounting system Accounting System 
Master Project #: 

1 class: 08M - capltal =Fuel - n Emergency If Emergency, Authorized By: 

Benefit Assessment Date: W2012 

Signatures are listed on the next pages. 



We, the undersigned, agree that the projed assumptions are reasonable and key risks have been identified and accurately considered. 
Approvals: Thresholds based on total projed direct costs. All must sign in Seauence. 

- 
Levels __ 

til 3 Phase 
PrOjeCtr 
require 
mese 

approvals 

Project 
direct cost 
>$250K 

Approval Signatures 

0 Projed Manager: G D. Miller 

Projectsponsor: D.L. Roderick 

0 PRG Chairperson: 

o Business Services Mgr. or Supervisor 
Financial Services: M. J. Calvello 

~ _ _  
3 VP Finance PEF: P. 

0 Department 
Head - OH 

0 Department Head - OH, Charge 
By Org. (required for facilities 
projects): Not Applicable 

Toomey 

7 Board Resolution was obtained supporting the LO1 
br Long Lead Equipment 

- 
Approval 
Levels __ 

Project 
direct cost 

>$1M 

Project 
direct cost 

> S5M 

0 Senior Vice President: J.S. Scarola 

Progress Ventures I Exec. VP Diversified Ops: 
J. J. Lyash 

I S.bsidiary Director or Progress Energy 
Service Co Pres 8 CEO I Subsidlary Director 
DI Progress Energy Inc Pres 8 COO 

I 

o Subsidiary Treasury or Progress Energy, inc. 
Treasurer: T. R. Sullivan 

0 Subsidiary Director or Progress Energy, inc. 
CFO: P. Y. Scotl 

0 Subsidiary Chairman or Progress Energy, Inc. 
Chairman 8 CEO: W. D. Johnson 

3 VP Finance PEC: Not Applicable 

0 

Relum original to PRG Administrator who must maintain a file of the signed original: . ~- 
Executed Lease Evaluation Form, FRMSUBS-01110 must be attached l o  approval if the recommendid'projecl Includes a lease. Signatures as 
Subsidiary Directors or Offlcers based on legal entity sponsoring project. 

CONFIDENTIAL 



We, the undersigned, agree that the project assumptions are reasonable and key risks have been identified and accurately considered. 
Approvals: Thresholds based on total project direct costs. All must Sign in sequence. 

A rovai Si natures A 

I 

0 Department 
Head - OH 

u Oepanmenl Head -OH Charge 
By Org (required lor faclmcs 
projects) Not Wplicable 

I Board Resolution was obtained supporting the LO1 
or Long Lead Equipment 

f i  
Levels Approval Signatures Date 

I 2 VP Finance PEC Not Applicable 

Return original to PRG Administrator who must maintain a file of the signed original:- 
Executed Lease Evaluation Fon,  FRYSUBS-01110 must be amched to approval i f  me recommended project includes a lease Stgnatures as 
Subsidialy Directors or Officers based on legal Bntity sponsoring project. 

CONFIDENTIAL 



-. 
rust: rrojecr wurnonzauon rorm 

0 ~ ~ ~ i ~ i ~ ~  (if Checked, enter revision no) Phase: d Study 0 Design nlmpiement 

Prioimtion Category New Generation project Titie: NW Nudear Piant COL Development 

Department: Nudear GenEmtiOn GmuP 

Record 8 40285 

Account Class: 08M 0.osbCaPltal f& 0.0% 
Project ManagecMilier. Garry 

Location: Charge TO:- 

lnitidnn kdng sY* hdng sy- 
hiaster Project8 

It Emergency, Authorized By 0 Emergenc) 

Project SPONO~ Dowhue. Joe Benefit Assessment Date: June 30.201 1 

- 
%ill there beobsdete inwnfaryasa resuitofthe p10pd t h a t k l l r e q u i r e h w  of hventwy- 
If yes. enter f value in me bax 
Wii new immtoty be addedas a resut of the pmjed . 
If yes enter me 8 value in tha box 

0 Yes W N a  

0 Yes H N o  

Beforz-Tax S 

1 I 
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