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1.4.1 Levy Nuclear Plant 
During 2009, the company evaluated the future of the Levy Nuclear Project and made a 

decision in 2010 to redirect the project focus from construction to regulatory approval. The 
company has delayed the project by a minimum of 60 months, pushing out the start of 
construction until at least 2015. The current focus is to obtain the Combined Operating License 
(COL) approval from the NRC and then re-evaluate the construction timeline. Because the 
company has an Engineering, Procurement, and Construction (EPC) contract with Westinghouse 
and Shaw, Stone & Webster (the Consortium) to start construction on the Levy project in 2012, 
the decision to shift the schedule required renegotiation of the terms of the contract. 

During the company’s reevaluation of the project schedule, it considered several 
scenarios ranging from a 24-month delay to full cancellation of the project. In the end, the 
company decided to shift the end of the partial suspension date to within-days after the 
issuance of the COL, which is currently anticipated for late 2012 or early 2013. The company 
believes this will result in a shift in the in-service dates to 2021 and 2022 for the two units. 

The company was successful in negotiating an amendment to its EPC contract with the 
Consortium incorporating this new schedule timeline. In doing so, PEF was able to 

- 
As a result of the schedule shift, the company has worked with the Consortium to address 

the outstanding contract purchase orders for its long-lead items. These purchase orders are for 
major components at a total cost of approximately-. The company anticipates it 

will cost an additional- to finalize the disposition of these purchase orders. This cost 
is directly related to the shift in schedule. 

PEF estimates that there will be an increase in total project costs as a result of the shift in 
schedule. In 2008, the company estimated the total project Eost, excluding AFUDC, at 

using the 2021/2022 in-service dates as its base, projects the total 
. This represents an approximate increase o 

Audit staff recognizes that several internal and external factors influenced the company’s 
decision to shift its construction schedule for the Levy project. This was based on several key 
assumptions by PEF. First, the company’s internal assessment that the project is still a viable 
and feasible option and that there is a standing determination of need issued by the Commission. 
Second, the delay in Westinghouse receiving NRC approval of its final design certification. 
Third, the economic downturn and recent lower capacity demand within the State. Last, the 
uncertainty in the proposed Federal carbon legislation. 
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Given the uncertainties facing the company, audit staff recognizes that keeping the 
project progressing, without further substantial investment of cost, is a reasonable 
approach by PEF at this point in time. 

1.4.2 Crystal River 3 Extended Power Uprate Project 
Overall, the company anticipates the total EPU project cost to be $479.4 million 

(excluding AFUDC and joint owner commitments). This represents a 12 percent increase from 
the original $426.6 million estimates. Through its Integrated Project Plan process, the company 
has documented the additional costs and received senior management approval to increase these 
expenditures over time. The company believes that this increase is within an acceptable range 
for a project of this size and complexity. 

In 2009, PEF completed Phase I1 of the Extended Power Uprate project at the Crystal 
River Unit 3 during its scheduled refueling outage. The company states that all work was 
completed as scheduled and within the allotted budget. During the outage, the project team 
monitored the work performed for each major component and tracked variances and delays in the 
schedule. Audit staff reviewed these management reports and verified that the project remained 
on schedule with minor variances and no major issues were identified during the work. 

During the same refueling outage, the company discovered a delamination within the 
wall of the unit’s containment vessel. This was identified during the work to replace the unit’s 
steam generators-a separate and independent project from the EPU. The delamination repair 
has extended the original outage through at least fall 2010. This extended outage will impact the 
EPU’s Phase 111 schedule. Originally, the company planned to finish the EPU work scope during 
the next refueling outage, scheduled for fall 2011. However, PEF has shifted the outage to at 
least spring 2012. 

Audit staff recommends the Commission monitor the EPU project for potential cost 
impacts resulting from scheduling delays caused hy the delamination issue. 

In mid-2009, PEF made the decision to defer the installation of its two low pressure 
turbines from Phase I1 to Phase I11 work scope. This decision required the company to spend = restructuring its Phase II work scope to accommodate this change. Two factors 
influenced this decision: the turbines failing a required quality assessment test and the ability to 
adequately insure this turbine model. The company is currently negotiating a resolution with 
Siemens, the turbine manufacturer, to resolve the outstanding issues. Also, the company is 
considering the following options for the turbine issue: continue operating CR3 with its current 
Alstom turbines, install the 18 square meter Siemens turbines during Phase IIl as originally 
designed, install the 18 square meter Siemens turbines during Phase 111 with the LO blades 
removed, or install smaller 13.9 square meter Siemens turbines in 2013. 

Audit staff recommends that the Commission monitor the results of the Siemens turbine 
negotiations to ensure that the company recovers all the appropriate costs, and excludes 
any costs resulting from a possible vendor error. 
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Additionally, if the company chooses not to move forward with its current Siemens low 
pressure turbine selection, there will be a decrease in the final MWe output for the project. If 
this occurs, an evaluation may be necessary to assess the appropriate handling of the reduction in 
planned versus achieved W e  output. In effect, the uprate would then have cost more per 
additional MWe added, and cost recovery adjustments maybe warranted. The low pressure 
turbine issue is discussed further in Chapter 3.1. 

Audit staff recommends that the Commission monitor this issue to determine if it may be 
necessary to assess the appropriate handling of the reduction in planned versus achieved 
MWe output resulting from any changes to the original turbine design option. 

Prior to the company implementing the EPU changes, PEF must receive approval from 
the NRC to operate at the higher W e  output. This is achieved through an amendment to the 
company’s current operating license. The company initiated its License Amendment Request 
application in 2007. In June 2009 PEF commissioned an “Expert Panel” to review its Final 
Draft-CR3 EPU Licensing Report. The panel determined that the application would not receive 
NRC approval as written, requiring the company to expend resources to strengthen the submittal. 
The company’s internal findings clearly identify poor management oversight and lack of the very 
specific type of expertise to perform the task as the critical reasons for the deficient draft 
application. In total, the company contracted with AREVA for an 
complete the required work. This is discussed in greater detail in section 3.1.1 and .1.2. 

Audit staff recommends that the Commission consider whether the 

management oversight. 

3 to 

for the LAR rework and additional engineering scope by AREVA 
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approach, the Consortium performed the requested cost and schedule impact analysis on two 
options: a 24 month shift in Unit 1 with an 18 month shift in Unit two and a 36 month shift in 
Unit 1 with a 36 month shift in Unit 2 option. PEF agreed with this approach, and the 
Consortium developed a cost range for the two proposed schedule shift options. The Consortium 
estimated a cost impact o - This estimate is based on the original 2007 contract dollars and include only EPC 
related costs. 

The company presented its assessment and the Consortium’s analysis results to its Senior 
Management Committee on October 15,2009. The committee expressed concern that these shift 
scenarios may not provide the best long-term option given the current economic conditions 
within the state. The project team was asked to reevaluate the schedule with additional longer- 
term suspension options. Specifically, the committee requested that the team evaluate the 
following options: 

Cancel the Levy Project; 

Cancel the existing EPC contract with the Consortium while continuing the 
COL application; 

Cancel the current EPC Purchase Orders, and suspend the EPC contract 
while maintaining all beneficial Terms and Conditions while the company 
continues to work to obtain the COL; 

Continue as planned with the 36/18 schedule shift.’ 

company signed the 

On February 15, 2010, the project team presented the Senior Management Committee its 
assessment of the three options discussed in October, and recommended that the Levy project 
move forward under a long-term schedule-shift while preserving the Terms and Conditions of 
the EPC contract (bullet 3 above). With this shift, the focus of the project would become the 
COL approval. The Senior Management Committee approved this proposal and the company 
continued its negotiations with the Consortium to amend the EPC contract. 

In March 2010, the company and Consortium agreed to shift the- date 
to accommodate the company’s Board of Directors meeting scheduled for March 17, 2010. At 
this meeting, the Chairman of Progress Energy presented to the company’s Directors a plan to 
move forward with the long-term schedule shift option and amend the EPC to preserve its 

PEF Response to Staff Data Request 3.2 I 
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current terms and conditions. On March 26, 2010 the parties signed Amendment 3 of the EPC 
contract to resolve the impact of the schedule shift. 

Contract Extension 

for canceling the contract was 
s this- through 

The amendment allowed the company to maintain a 
Consortium and the overall project through the licensing 

currently projected to be late 2012 to early 2013. Audit staff notes that while the company states 
it is committed to moving the project forward, this amendment allows the company additional 
time to monitor the project’s feasibility and the practicality of cancellation without exposing the 
ratepayer to additional risk. 

Long-Lead Material Purchase Orders 
In addition to negotiating a viable amendment to the EPC contract, the company is also in 

negotiations to resolve the outstanding Purchase Orders for the project. After the signing of the 
Letter of Intent in March 2008 and later incorporated into the EPC contract in December 2008, 
the Consortium initiated Purchase Orders for necessary the long-lead materials and equipment. 
With the minimum 60-month shift in schedule, the company requested the Consortium to 
evaluate and propose disposition options for these purchase orders. 

The company h a s a  long-lead Purchase Orders valued at- Exhibit 1 lists 
the original purchase orders and their full contract amount. Management is considering several 
options for the disposition of these orders, including full cancellation of a purchase order, 
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completing the work as contracted and storing the equipment, storing component in its current 
state for future completion, or selling completed producVindividual components. 

in its 2010 IPP for the disposition of these orders. - to complete this process, this may still be the 
The company authorize 

While PEF estimates the total cost at 
most cost-effective resolution. The company and the Consortium must negotiate each Purchase 
Order with each 
construction of the 

Project management is currently in negotiations to resolve the 

2010. 

Combined Operating License Application 
During 2009, several events impacted the schedule of the company’s Combined 

Operating License application (COLA) review timeline. When the NRC docketed PEF’s COLA 
in 2008, the schedule estimated a COL issuance in late 201 1. However, the schedule has shifted 
to 2012, with the possibility that it may extend into 2013. There are several factors that 
contributed to this shift, including the company’s response time to the more complex and 
intricate RAI requests, the complexity of the Levy geotechnical analysis, the NRC’s review 
timeline, and the granting of a contested hearing. Additionally, independent of any Levy- 
specific factors, delays in the revised APlOOO design certification by the NRC may impact the 
overall COL approval timeline. 

LEVY NUCLEAR PROJECT 10 
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Scl1eduie 
The company’s current timeline for a 2021 Unit 1 in-service date and 2022 for Unit 2 

represents a minimum 60-month shift firom its original 2016 and 2017 timeline. PEF notes that 
the 2021 t imehe is only an estimate, as specific construction milestone dates Will not be 
negotiated with the Consortium until the COLA is further along in the review process. Exhibit 2 
details the 2008 schedule established in the EPC and the company’s most recent target timeline. 

2 W  Estimated Sckedule 1010 E.,in.Ud Srbadule 

EXlflBIT 2 . ~ O i l i . ~ I _ ’ .  pt;p- /?PSJ>OJ7,<t CO . ~ ! < $ r ~ , i l i l  f?Cq!tt’S1 3 .  i-282 

Cost 
PEF estimates that there will be an increase in project costs as a result of the shift in 

schedule. In 2008, the company estimated the total project cost, excluding AFUDC, at = 
This represents an approximate Exhibit 

estimate, using the 2021/2022 in-service date as its base. aroiects the cost at 

3 tracks the company’s estimated total project costs for the years 2008-2010. 

I PEF Estimated Levy Project Cost Over Time I 

sour ia  PEFiPP 2098 x rnlo 

The company revised its Integrated Project Plan (IPP) in April 2010 and identified areas 
where increases are expected to occur These include increases for both the transmission and 
generation projects. Exhibit 4 details the areas of increase and estimated cost impact. As the 
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exhibit shows, escalation resulting from the schedule-shift, projected at-, comprises 
the majority of the increase. 

Area of Increase 
~ s t l m a t r d  

Increase in Project 

EXHIBIT 4 3 

I 

In the near-term, PEF notes that the schedule shift will delay the major construction costs, 
which will defer the cost impact on its rate base during this period of slow economic growth. 
The April 2010 IPP authorized approximately- in spending over the next three years 
for the Levy project. Specifically in 2010, the company anticipates expenditures of 

for the disposition of the long-lead items outlined in the 
EPC contract. For 2011 and 2012, the company authorized-< 
respectively. Exhibit 5 details the breakdown of anticipated Levy costs for 2010 through 2012. 

PEF Thrcc-Year Estimated Expenditures for the Levy Pro,jert 
2010 -2012 

1 in millions) 

-r. 2010 2011 2012 

As noted, PEF evaluated the costs of canceling the project versus the long-term schedule 
shift. The company states that the estimated cost to cancel the project was - while 

I 
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the anticipated cost to extend the schedule and renegotiate the contract was m . 3  If 
the company remains committed to completing the project, the cost differential I S  necessary. 

Project Organization 
As a result of the schedule shift and the deferral of the construction schedule, the 

company is restructuring its nuclear organization in second quarter 2010. The new organization 
will incorporate the Nuclear Construction group, Non-nuclear Construction, and the Nuclear 
Operational Readiness group. The new organization will be titled New Generation Programs and 
Projects. The group will be managed by the current Vice President of Nuclear Construction. 
The new organization will be responsible for all major construction projects within Progress 
Energy. It will allocate resources to both nuclear and non-nuclear generation projects tbrough 
the company. 

In 2009, the company implemented an Operational Readiness group to plan and prepare 
for the operation of the Levy Nuclear facility. PEF management states that this organization was 
responsible for developing a program to hire and train the specialized work-force necessary to 
operate the plant. Also, this team is involved in the oversight of the required on-site training 
facility. PEF believed that given the complexity of its work scope, it was necessary to initiate 
this organization at the onset of project implementation. 

The company states that when the Operational Readiness organization was formed in 
2009, PEF believed that the schedule shift would be between 20 and 36 months. Management 
believed that with this medium-tern shift in the overall project schedule, the Operational 
Readiness team was still necessary and timely. When the company made the decision to enact a 
long-term schedule shift, the role of the Operational Readiness group was seen as less time 
critical. As a result, the team will be incorporated into the newly formed New Generation 
Programs and Projects division, while the Vice President of Operational Readiness plans on 
retiring in 2010. 

Audit staff recognizes the important role the Operational Readiness group will have in 
the successful implementation of the future Levy Nuclear plant. It will take time for the 
company to develop the necessary training regiment and recruit a qualified operating staff for the 
new plant. However, audit staff has concerns about the timing and resources placed on this 
group during 2009, given the schedule flux and the company’s consideration to cancel the 
project. 

Audit staff recognizes that 2009 represented a shift in the company’s commitment to the 
Levy project. In prior years, the company placed significant resources and management support 
into ensuring a swift development and construction timeline. However, in 2009 the company 
was wavering in its commitment to the project. Cancellation was considered by senior 
management, and it appears that had the company not been able to negotiate the favorable 
outcome with the Consortium, senior management would not have moved forward with the 
current project. Andit staff also notes that the EPC Amendment 3 places the project in a holding 
pattern until the COL issuance. During this period, the company maintains an option- 
the plant with minimal additional impact. Audit staff believes the company will continue to 

April 30,2010 Testimony of Mr. John Elnitsky, Docket 100009-EI. 3 
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monitor and evaluate the factors that influenced its decision to implement a long-term schedule 
shift during the next few years, and if necessary, may reconsider the viability of the current 
project. 

2.2.1 Project Controls, Risk and Management Oversight Changes 
PEF requires that its management team develop and maintain an Integrated Project PZan 

(IPP) for each major project implemented by the company. This plan establishes the financial 
requirements necessary to complete the project along with the project scope, deliverables, and 
risks associated with the project. Senior management uses this document to assess the overall 
feasibility of the project and to track the overall financial commitment for the project. 

Integrated Project Plan 
In 2006, PEF‘s procedures regarding major capital projects (those in excess of $5 

million) required that the new plant be proposed via a Business Analysis Package (BAP). This 
document laid out the hasic schedule, cost estimates, risk analyses, economic analyses, and 
scenario analyses for the COLA process only. The initial March 2006 BAP presented the option 
of pursuing COLAS for both the Levy project and separate units to serve Progress Energy- 
Carolina. A revised BAP in August 2007 reflected slightly later planned dates for COLA 
submission and approval by the NRC. It also reflected an increased project cost estimate due to 
higher land purchase costs. The revisions also reflected revised capacity need dates for the 
Carolina and Florida units. The Florida timeframe moved from 2015-2016 to 2016-2017. A 
second revision to the BAP was approved in April 2008 to approve the Letter of Intent with the 
Consortium. The Letter of Intent initiated the purchase order activity for the long lead materials. 

During 2008, PEF migrated major projects towards its new Integrated Project Plan for 
approval and control. The IPP process still includes the identification and assessment of key 
risks and risk management approaches, but provides senior management with more frequent and 
continuing opportunities to endorse or redirect the project. Like the BAP, the IPP documents 
assumptions, constraints and decisions to he made, defines approval re uirements for funding, 
and provides a baseline for the progress measurement and project control. 1 

The original Levy Nuclear Project IF’P was initiated on September 5,  2008, updated on 
December 18,2009 (Rev. l), and further updated on April 28,2010 (Rev. 2). The changes made 
in December 2009 (Rev. 1) allow for continued funding during the time that PEF and the 
Consortium were renegotiating an amendment to the EPC contract. This ZPP revision authorized 
continued spending on the Levy project through March 3 1,2010 in the amount of- 

The changes made in April, 2010 (Rev. 2) reflect management’s continued approval of 
the project and allowed for 2010 annual spending for the Levy partial suspension and provides 

FPSC‘s August 2008 Review of PEF’s Project Management Zntemal Controls for Nuclear Plant Uprate and I 

Consfruction Projects, pages 29-30 
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updates related to the decision 
3-year spend of approximately - The 3-year total 
anse as part of long-lead mat 
Team will update the Senior Management Committee mid-2010 with LLM PO disposition costs 
for approval. The Project Team recommended annual updates on work progress and 
authorization for subsequent year funding during the partial suspension. 

Staff recognizes that the company followed its process with regards to IPP revision. The 
company adequately updated the IPP to reflect changes in the Levy Nuclear Project scope and 
cost. Staff verified that senior management approved the revisions to the IPP. 

Project Management Policies and Procedures 
PEF has in place procedures that direct the oversight and control of the Levy Nuclear 

Project. The company created, or updated these procedures as the project progressed and 
developed over time. Additionally, the company developed (and is continuing to refine) 
standard procedures for project management, through its Project Management Center of 
Excellence. PEF recently revised forty-seven procedures for the Levy project. A list of the 
procedures and their revision dates are shown in APPENDIX A. These procedures cover areas 
including the development of procedures, the corrective action for adverse conditions, 
engineering, procurement and material controls, nuclear oversight, records and document 
control, organization and administration, industrial safety, nuclear eneration group manuals, 
nuclear contract management, and non-nuclear contract management. E 

PEF created thirty-one new procedures in 2009 for the Levy project. A list of the new 
procedures is shown in APPENDIX B. These new procedures cover the areas of interface 
agreements, nuclear plant development, project management, engineering, project assurance, 
program governance, and real estate governance. 

The company is currently developing additional procedures that will provide oversight 
for the Levy project. These procedures are part of the further implementation of its Project 
Management Center of Excellence. Future planned procedures for the Levy project are shown in 
EXHIBIT 6. 

The company does not plan to develop further EPC procedures at this time. It will 
resume development of procedures once the company moves forward with the project and 
specific events trigger the need. The company reviews policies, procedures, and controls; and 
issues new procedures when needed based on changing business conditions, organizational 
changes, project work schedules, etc.' 

PEF Response to Staff Data Request 4.3S1 BATES 00ooO2 
PEF Response to Staff Data Request 1.12, BATES 0000028 - 0000030 

5 

6 

' b i d .  
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1 Levy Baseload Transmission Program 

The ASD completed three internal audits for the Levy project in 2009. 
audits are shown in EXHIBIT 9, and are discussed in more detail below. 

20013334 A919 December 9,2009 

These internal 

cngineenng, rrocurement & Construction (EPC) 1 20013334 A913 I August 3,2009 I rnntrlrt I I 
- --..---. 

Florida Nuclear Plant Cost Recovery Rule Compliance I 20013334 A916 I M a y  26,2009 

Enpineerinn. Procurement & Construction (EPC) Contract Audit 
The scope of the Engineering, Procurement & Construction (EPC) Contract internal audit 

included the Levy EPC agreement, the Bums and Roe report, and PricewaterhouseCoopers 
(PWC) report. The objective of the audit was to review the key provisions of the EPC contract 
and to assess the sufficiency of internal policies and procedures that have been developed to 
support the administration of the EPC. The Audit Services Department also reviewed the Bums 
and Roe report and the PWC report as part of this audit. 

The key focus areas of this internal audit consisted of: 

Evaluation of the adequacy of the procedures developed by Nuclear Plant 
Development (NPD) to support the EPC contract provisions including 
identification, assessment, and assignment of trigger points and key contract 
milestones. 

Review of the administration of the invoices. 

Evaluation of the status of the NPD actions in response to the Bums and Roe 
report and the PWC report. 

The Audit Services Department concluded that EPC contract was effective. Overall, 
ASD thought the processes in place to support the administration of the EPC contract appear to 
be operating as intended. Observations and recommendations 
ASD with regards to areas needing improvement. These are 
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Management developed an Action Plan for each improvement area and assigned 
responsibility to complete by assigned completion dates. ASD made sure that all items were 
resolved and set the follow-up status for each to ‘ ‘ ~ 1 ~ ~ ~ . ~ ~  

Florida Nuclear Plant Cost Recoverv Rule Comuliance Audit 
The objective and scope of the Florida Nuclear Plant Cost Recovery Rule Compliance 

internal audit was to review compliance with 25-6.0423, FAC for filings made in 2009 related to 
the CR3 Uprate Project and Levy Nuclear Plant. 

The key focus areas of this internal audit consisted of: 

Reviewing planned regulatory filing reports for completeness and accuracy 
and adequacy of internal reviews. 

Testing a sample of actual costs included in the filings to ensure that 
supporting documentation is sufficient. 

Reviewing the process used to estimate projected costs for reasonableness. 

The Audit Services Department concluded that overall compliance with the Florida 
Nuclear Plant Cost Recovery Rule was effective. ASD tested a sample of invoices and 
supporting documentation which revealed that charges recorded to the project were appropriate 
and authorized. Overall, they found that the related controls are effective.” 

Levy Baseload Transmission Program Audit 
The scope of the Levy Baseload Transmission Program audit included the areas of Self- 

Managed Land Acquisition Program, Central Florida South Substation Project, and Crystal River 
Energy Complex (CREC) Substation Expansion Phase 1. The objective of the audit was to assess 
the project’s risk identification, key internal processes and procedures, and related controls to 
mitigate the various forms of project risk. The key focus areas of this internal audit consisted of: 

Evaluation of project management efforts. 

Assessment of controls and processes for key business and regulatory 
environment risks. 

Evaluation of key controls, processes, procedures, organizational structures, 
and specific plans relevant to the scope areas above. 

The Audit Services Department concluded that the Levy Baseload Transmission Program 
needed improvement. The audit identified four observations in its report. These observations 
and ASD’s recommendations were presented to management. 

l9 PEF Response to Staff Data Request 1.36, BATES OOMx)7 - ooOO1 I 
PEF Response to Staff Data Request 1.36, BATES OOW13. 20 
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Action Plans were developed and assignments were made to personnel with 
ASD verified that all items were responsibility to complete by assigned completion dates. 

resolved and set the follow-up status for each to “closed”.*’ 

Planned 2010 Internal Audits 
The Audit Services Department (ASD) has scheduled three audits for 2010. The 

company has not finalized the timeline for performing these audits. EXHIBIT 10 lists the 2010 
planned audits. 

-. . . -. . . . . - 
Levy Nuclear Plant (including Hanis COLA) I 20010800A1009 I TBD 
L e v y  Nuclear Plant Transmission - - _ _ _ ~  I 20010800AlOlO 1 THD 

EXHIBIT 10 Source: PEF Response to Dnia Reqrrest 1.36 

Quality Assurance Reviews and Audits 
The Levy project’s Nuclear Oversight (NOS) Department is charged with inspecting and 

monitoring the nuclear safety work performed at the Levy Nuclear Plant. NOS staff is assigned 
to the plant and specialize in nuclear-related issues. The work of the NOS staff is guided by the 
NOS-NGGC-0100 Nuclear Oversight Assessment Process procedure. This document establishes 

~ ~~ 

PEF Response to Staff Data Request 1.36, BATES ooOo15 - oooO21. 21 

~ ~- ~ 

25 LEVYNUCLEARPROJECT 



REDACTED 

Contract - New 
Amend/ Contract 
Worh Description Acth ity 
huth. in 2009 

(4000 5 )  I -I .. . *  . v c u p ~ ~ ~  rn~rrgauwt rIarru~g - ~ut: acqursluon or iano 
1293651-2 1 for wetlands mitigation and an easement for the 

Duncan I 

-. "__ . ,  

LNP - Site Certification Application Development 
(4 total contract amendments. Amendments 

3.4 & 5 issued in 2009.) * 
I.NP COLA Phaw 11 - RAI Support (2 total contvilct 
amendments. Both amendments excculcd in 2009.) * 
LNF' Site Certification Application 2009 Follow On 

- 
m 

Team (JVT) 

. .- . -. - -. - . 

** 
*** 
EXHIBIT 13 

Coritrocl420400 actual dollars to dnre bared on & RAI request. 
Conrrnd 293651 A!nendmpnl2 and Confract 435529 were initiatedprior Io Mny 2W9, but not included in /art years listing of contmcts. 

Sour-ce: Data Reqiiesr 1.24 

Planned for 2010 
PEF states that at this time no new contract activities are planned for 2010, however, the 

following carryover contract activities are planned to continue work into next yearz4 

PEF Response to Staff Data Request 1.24, BATES 00ooO1- 000002 24 
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Levy Transmission Contracts 
PEF provided the completed or planned Transmission contracts or contract addenda for 

materials and/or services with values in excess of $100,000 that were executed in 2009 or 
planned for 2010.25 

Contracts Completed in 2009 
The following contracts with values in excess of $100,000 were completed in 2009 for 

transmission activities: 

Route Selection Study (Golder Associates, Inc. contract’ number 0080678- 
00129) - To conduct route selection studies to identify constructible and 
permitable transmission line routes within Owner’s proposed corridors. The 
final route study was completed on November 10,2009. 

Owner’s Engineer (Patrick Energy Services, Inc. contract number 00409 194) 
- All the following work authorizations were terminated as of December 1, 
2009: 

< WA 409194-00001 - (1) To provide engineering services to 
support the review, analysis and revisions as needed to all 
associated scopes, cost estimates, and schedules for Levy 
Program’s individual projects. ( 2 )  To provide assistance for Levy 
Program engineering quantitative and qualitative efforts to support 
Requests for Information or Requests for Proposals. (3) To attend 
community open houses, general Levy Program meetings and 
provide expert staff and testimony. 

PEF Response to Staff Data Request 1.24, BATES 0000048 - 00ooo49. 25 
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Title & Closing (American Government Services) - To provide title work and 
closing services to support the proposed upgrade to the existing transmission 
system due to the proposed future Levy Nuclear Plant. 

Survey - To provide survey work to support the proposed upgrade to the 
existing transmission system due to the proposed future Levy Nuclear Plant. 

2.3.2 Audit Staff Review of the Levy EPC contract 
Audit staff reviewed the EPC contract and its current amendments to provide a summary 

of the EPC contract terms and conditions, its pricing structure, payment and schedule milestones, 
and the relative risk sharing between PEF and the Consortium. The initial contract was signed 
on December 31, 2008; with three amendments through March 2010. The third amendment 
addressed the long-term schedule shift for the project. 

Firm: 

Target: I 

Time and 
Material: 

Due to long-term pricing uncertainty, it may not be optimal for fixed and firm pricing to 
be used exclusively within an extended contract such as those inherent in building a nuclear unit. 
Although over time, the price certainty will increase as the project schedule moves closer to 
implementation and the actual costs become more apparent. A large portion of the total contract 

'' PEF Contract Number 414310. Document No. 2379-10, Docket 100009-EI., Bates 000333-000338. 
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cost is for labor, equipment, and commodities. Vendors may be reluctant to lock-in these costs 
so many years prior to the need. To obtain totally fixed pricing, one would expect the contractor 
to charge a premium to guard against the added price risk. 

=at. percent- 

EXHIBIT 14 Smtrcc: PEF Contract Nun16cr 41431O--Docunienr No. 2379-10. Docket 100009-EI 
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Contract Terms 
The terms and conditions of the EPC contract were evaluated by PricewaterhouseCoopers 

prior to the company signing the contract in 2008. The audit determined that the EPC contract 
was of this type. The major articles and contract terms and 
conditions are listed below: 

Scope of Work and Schedule 
Facility licenses, Permits and Approvals 
Quality Assurance and Inspection of Work 
Contract Price and Price Adjustment Provisions 
Payment and Payment Schedule 
Changes in Work 
Force Majeure 

~ 

PEF Response to Staff Data Reauest 6.2 27 
.. 
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Testing and Performance Guarantees 
Stages of Completion 
Delay Liquidated Damages and Damage Caps 
Warranty 
Indemnity and Protection for Nuclear Incidents 
Insurance and Taxes 
Limit of Liability 
Liens 
Title, Risk of Loss, and Responsibility for Work 
Suspension and Termination 
Safety 
Records and Audit 
Dispute Resolution 

In addition to these major areas, the contract establishes detailed exhibits and matrices 
that address specific areas of the project. Major contract exhibits include: 

” PEF Contract Number 414310. Document No. 2379-10, Docket 100009-EI. 
~~ ~~~~~ 
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Audit staff notes that Progress Energy currently plans another APIOOO project at its 
Harris plant, which is part of its Carolina utility. Audit staff recommends the Commission 
monitor this project to ensure that the Carolina project, and its rate base, does not receive a cost 
reduction or cost exemption based on Progress Energy Florida’s initial expenditure without 
adequate compensation. 

Amendments 
The company has amended the contract three times since its inception in December 2008. 

Amendment 3, signed in March 2010. formalizes the long-term shift in the Droiect 

management states that this will be a labor-intensive effort and anticipates that it will take 

~ 
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Numerous organizational and management changes, and lack of clarity 
regarding roles and responsibilities adversely impacted organizational 
effectiveness and contributed to insufficient alignment between EPU 
Engineering and LAR act ivi t ie~.”~~ 

The company implemented a corrective action plan to resolve the issues identified by the 
panel and to strengthen the content of the application. The company hired outside consultants to 
assist with this restructuring. Specifically, the company determined that its original format 
template was not adequate in addressing the details necessary for the NRC review. The company 
developed a new template, which required AREVA and the licensing group to restructure the 
existing application. The Expert Panel completed two additional reviews through January 2010 
to monitor the changes incorporated into the LAR application. 

AUEVA Change Orders 
PEF contracted with AREVA to complete “CR3 EPU LAR Re-write Act iv i t ie~”~~ for 

previously drafted sections of the a lication. ^In October 2009, PEF initiated a change order on 
the AREVA contact for 7 to perform a three-phase work scope that included re- 
writes of LAR sections to incorporate the revised templa 

Additionally in October 2009, the company initiated a separate contract change order to 
AREVA for = for additional LAR work. This work was a result of the Expert Panel 
evaluation and focused on finalizin en ‘neering and design related topics. This contract amount 
was increased in January 2010 to *. As with the other change order, the increase was 
for the additional time it took to complete the engineering scope. In total, these two change 
orders a d d e m  to the company’s LAR expenditures. 

Audit staff recognizes the important role of the Expert Panel and its critical evaluation 
had in insuring a complete and thorough LAR submittal to the NRC. Given the panel’s findings, 
there was a potential for significant delays in the LAR approval process had the company not 
commissioned this detailed evaluation. Additionally, the company devised an initial schedule 
that included a float, which allowed for the necessary time needed for restructuring and 
strengthening of the application without impacting the project timing. Appropriately, the 
company performed a root-cause analysis to assess the reasoning for the deviances in its 
application and developed an action plan to resolve any outstanding issues. 

While audit staff acknowledges the importance and value in the self-assessment process 
used by company, the findings of its Adverse Conditions Investigation are concerning. This 

PEF ksponsc tu surf ~ n t a  Request CR? 1.14. Bates 0020xo-no~n81 
“PEF Kexponsc tu Staff Data Requc>t CR3 1.22, Bates ouoO81. 

Ib~d.  Ratrc 000080. 
PEF Response to Swff Data Request CK3 4 2. Rates OooOol 

”Ihid. Bates OOOOI I .  
Ibid. Bates 000011. 
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internal PEF investigation notes a lack of understanding, experience, and oversight of the 
licensing preparation team. 

The company points out that the regulatory review process is ever evolving and the 
NRC’s expectations can differ based on the specifics of each application. PEF also believes that 
the NRC’s expectations expanded during the time its licensing group developed its application; 
based on the NRC’s handling of the Monticello and Point Beach EPU applications. The 
company states that this environment created an uncertainty and lack of expertise within the 
industry on LAR application. While this may be. an accurate description of the evolution of the 
process, two of the four members of the expert panel were Progress Energy Carolina employees. 
This indicates that Progress Energy Corporation had the corporate knowledge to assess and 
evaluate an application. However, these needed resources were not deployed for the CR3 LAR 
work during the earlier stages of the process. 

Audit staff believes the panel’s findings were less about shifts in NRC expectations than 
project team knowledge and supervisory oversight. The company’s internal findings clearly 
identify poor management oversight and lack of the very specific type of needed expertise 
among its staff as the critical reasons for the deficient draft application. While audit staff agrees 
that significant resources are necessary to complete the LAR application and the company’s 
extensive efforts post-expert panel to revise its application may have be necessary to develop a 
bound application from the onset, significant resources were spent prior to develop the final draft. 
These resources may not have been appropriately supported by the company to allow for a 
successful outcome. As a result, avoidable-work may have been performed as corrective action 
work by AREVA and the additional efforts by PEF staff. 

Low Pressure Turbine Replacement 
As part of the EPU project, PEF contracted with Siemens for two Ismz low pressure 

turbines. Originally, the company included installation of these turbines as part of its Phase I1 
work scope. However, in mid-2009 the company determined that it would shift the installation 
of the low pressure turbines from Phase I1 until Phase III of the project. At the time, the 
company was still evaluating the impact of a major turbine failure at the D.C. Cook Nuclear 
Plant, which involved similar Siemens 18mz turbines. This 2008 event and resulting fire caused 
significant damage to that facility resulting in a costly repair and extended outage. 

While PEF was monitoring the results of the D.C. Cook event, the company continued 
with the order of these turbines. certain quality tests on 
this equipment. One quality assessment required the turbines to successfully operate at 120 
percent of maximum output. The company refers to this as the “spin test.” Siemens performed 
the spin test in April 2009, and the turbines did not pass this test. The turbines experienced disk 

ain shaft. After a detailed 

In addition to concerns from the spin-test failure, PEF states that the D.C. Cook incident 
created an unwillingness by the Nuclear Electric Insurance Limited (NEIL)-the group that 

_ _ ~  ~ ~ 
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. ... 

Option 4: 
Install Siemens' smaller . J3.9m2 turbines in  2013, 
(additional ti& is: 'needed to manufacturing the 
equipment) 

172 MWe 1072 MWe 

insures nuclear plants against a variety of risks4'-to insure any newly-installed Siemens 18mZ 

The turbines are a critical component to maximizing the additional MWe output from the 
EPU efforts. The contracted Siemens model-18m2-allows for the maximum capture of  steam, 
resulting in the largest MWe output. While the company states it anticipates resolving the 
current turbine issues and installing the Siemens 18mz model, management is evaluating several 
replacement options as a precaution. These options are shown in EXHIBIT 15. 

Option 1: 
Concinue Operating CR3 with its current Alstom Turhincs 

Install the contracted Siemens 18m2 as originally designed 
Option 2: 

during - Phase nr' __ I Option 3: 

blades durinp Phase I11 * 
I Install the contracted Siemens 18m2 without the Ill** 1 100MWe 1 IOOOMWe 

~ . . ~ ~ ~ . ~ .  ...~ .. ~ ~ 

The LO blodcr were defem'ncd to be fhe cause of fhe D.C. Cwk failure. According Io PEF.-J 

PEF Response lo StoffDnfa Reqirest CR3 3-8 

.. - 
EXHIBIT 15 

mid-20 10. 

www.nmlneil.com 4, 
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3.1.2 Impact on Schedule and Cost 
While there is no direct correlation between the work for the EPU project and the events 

leading to the delamination of the CR3 containment vessel, the completion of the EPU project 
will be delayed as a result of the delamination repair work necessary to bring the unit back 
online. The timeline for completing the necessary repairs is in flux. Originally, the company 
anticipated the unit to be operational in mid-2010; however, after further evaluating the repair 
scope, the company shifted its estimate for start-up to third quarter 2010. 

This will require a shift in the refueling schedule 17 (R17). The final phase of the EPU 
project is currently scheduled to occur during the R17 outage. As of May 2010, the company 
anticipates the R17 to shift from fall 201 1 to spring 2012. However, if additional delays arise in 
the delamination repair schedule, the R17 schedule could shift further out in time. 

The company states the cost implications for the shift in R17 will not significantly impact 
the EPU project. Currently, the company does not anticipate any additional direct costs to the 
project other than costs associated with any cost escalations over time. However, the company 
does not have an estimate of the cost impact at this time. The total shift in schedule is 
anticipated at six to twelve months from the original November 201 1 timeline. 

While the company anticipates minimal cost-impact resulting from this schedule shift, 
audit staff recommends the Commission monitor for any additional EPC costs associated with 
the Phase TI1 work. This schedule shift is a direct result of the delamination issue at CR3, and 
PEF and the NRC are investigating the root cause of this incident. Depending on the outcome of 
this investigation, additional EPC project costs related to the shift may need to be excluded from 
the NCRC docket and addressed separately. 

Low Pressure Turbine 
The company is currently assessing the overall impact of the Jaw Pressure Turbine 

installation on the project. The unresolved issues surrounding Siemens 18mz turbines resulted in 
a shift in installation from Phase I1 to Phase JII. Because of this shift, there may be additional 
costs associated with the delivery and installation of the turbines during Phase III of the EPU. 
Additionally, the shift in installation required the company to adjust certain engineering designs 
for the Phase 11 work. This redesign required an additional work authorization with AREVA, 
totaling- 

The comDany states it is currently negotiating a settlement with Siemens and anticipates 

Ire that the company only request recovery 
of the appropriate costs and excludes any resulting from a possible vendor error. 

In addition, if the company chooses not to move forward with its current Siemens low 
pressure turbine selection, there will be a decrease in the final MWe output for the project. If 
this occurs, an evaluation would be necessary to assess the appropriate handling of the reduction 
in planned versus achieved MWe output. In effect, the uprate would then have cost more per 
additional MWe added, and adjustments may be warranted. 
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License Amendment Request 
The company has shifted its LAR submittal timeline from 2009 to mid-to-late 2010. The 

company originally incorporated a float into its original schedule, and with the impact of the 
delamination repairs on the R17 outage, the company has gained additional float in its submittal 
window. Audit staff does not believe the delays resulting from the company’s restructuring and 
revising its LAR application will ultimately impact the EPU schedule. The company states that 
the Phase ID work will continue as schedule, even if there is a delay in the LAR approval. If the 
company completes the work prior to approval, however, the unit will not be able to operate at 
the higher capacity prior to the NRC’s issuance of an amended license. 

The company increased its spending on the LAR preparations in 2009 and 2010. This 
was a result of the expert panel’s assessment that the final draft would not meet the expectations 
of the NRC. The company estimated its 2009 License A plication capital expenditures at - However, the company spent an additional p on this effort. This was 
attributed, In part, to the additional work necessary to strengthen its LAR after the Expert Panel 
review. Of these additional costs, AREVA was paid - to re-write and restructure 
previously drafted sections within the LAR application. . Additionally, -was paid to 
finalize the engineering requirements. - to The company anticipates that through 2010, it will spend an 
complete its LAR efforts. PEF estimates that at corn letion, the LAR application process will 

. This represents a over its original 2007 
company states the application is ready to submit to the NRC, 

hut it does not anticipate filing the application until fall 2010. 

Overall Project Cost 
The overall anticipated final cost of the EPU project has increased during the course of 

the project. The company originally anticipated the project to cost $426.6 million, while the 
most recent estimate is $479.4 million, a 12 percent increase.44 The project team documented 
and updated these costs within its 2009 IF’P, and received senior management’s approval for the 
additional expenditures. The company states the increases in costs include additions and 
modification to the engineering specifications and increases in labor and support costs. 

3.2.1 Project Controls, Risk and Management Oversight Changes 
As discussed in the context of the Levy plant, the company requires an Integrated Project 

Plan (IPP) for each major project implemented by the company. For both the Levy and the 
Crystal River 3 Uprate, the IPP establishes the financial requirements necessary to complete the 
project along with the projcct scope, deliverahles, and risks associated with the project. Senior 
management uses this document to assess the overall feasibility of the project and to track the 
overall financial commitment for the project. 

42 PEF responses to Staff Data Request CR3 4.2, Bates-000D01. 
PEF Response to Staff Data Request CR3 4.2, Bates-000021. 
PEFResponse to StaffData Request CR3 1.18. 
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PEF provided all RFPs issued and bid evaluations (both financial and technical) 
supporting the CR3 Uprate project contracts in excess of a $100,000 bid.@ A listing of the 2009 
EPU contracts, is provided in EXHIBIT 22. 

Original Estimate of 
Contract Final 
Amount Value 

($oOO'SJ -1 I'kb Contracts Greater than $1 Million for the EPU Prqject 
as  of December 31,1009 

Contract 
Number- 

Work Cotnpany Description 

Authorization ($001)' s i  

The AREVA contract, change order 23, increased the Work Authorization value by - on a time and materials basis for CR3 LAR re-write activities. 

PEF Response to Staff Data Request 1.24, BATES oooO035. 
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AREVA contract, change order 31, increased the Work Authorization value by- 
on a time and materials basis to support revisions to the design models due to the deferral of the 

ould not have been necessary if the 
. PEF is working with Siemens and-e 

Planned Contracts for 2010 
Engineering design specifications of material are scheduled and are progressing for the 

remaining EPU work scope. After the engineering design specifications are issued, the 
procurement of material will begin. The company states it has used a competitive-bid RFP 
process for all its contracts and materials. The procurement of material is scheduled with end 
dates selected to support the pre-outage milestones established by outage and project 
management. 

Long-lead items that have been identified to date65 include: 

Feed Water Booster Pump Motors 
Condensate Pump Motors 
Atmospheric Dump Valves 
Safety Related Motor Operated Valves 
Low Pressure and High Pressure Injection Components 

The contracts planned for 2010 (R17)66 are in their initial bid process. These contracts 
and their status are: 

POD/HCTS Supporting Structures -vendor selection expected in early 2010 
Booster Feed Pumps - RFP under development 
Condensate Pumps - RFP under development 
Atmospheric Dump Valves - RFP under development 
Feed Pump I Main Impeller - specification under development 
Main Feed Pump turbine re-rate - specification under development 
Motor Operated Valves - specification under development 
LPI Cross Tie - specification under development 

As noted previously, PEF is continuing negotiations with Siemens and NEIL regarding 
the LP Turbine issue. Based on documentation reviewed by FPSC staff, the company appears to 
have followed its procurement procedures for initiating and implementing its EPU contracts. 
Staff recognizes that many remaining contracts for the EPU project will be initiated in 2010. 

PEF Response to Staff Data Request 1.19, BATES 0000028. 
PEF Response to Staff Data Request 1.21, BATES 0000030. 

55 EXTENDED POWER UPRATE PROJECT 



REDACTED 

4.0 Conclusions 
This section provides audit staff‘s summary of observations regarding the two nuclear 

projects underway in Florida during the review period of 2009 through May 2010. 

4.1.1 Project Events and Developments 
During 2009, PEF redirected its focus of the Levy Nuclear Project from construction to 

regulatory approval. The company has delayed the project by a minimum of 60 months, pushing 
Out preconstruction to 2013 and the start of major construction activities until at least 2015. The 
current focus is to obtain the COL approval from the NRC and then re-evaluate the construction 
timeline. Because the company has an Engineering, Procurement, and Construction contract 
with the Consortium to start construction on the Levy project in 2012, the decision to shift the 
schedule required renegotiation of the terms of the contract. 

During the company’s reevaluation of the project schedule, it considered several 
scenarios ranging from a 24-month delay to full cancellation of the project. In the end, the 
company decided to shift the construction start date to within= days after the issuance of the 
COL, which is currently anticipated for late 2012 or early 2013. The company believes this will 
result in a shift in the in-service dates to 2021 and 2022 for the two units. 

The company was successful in negotiating an amendment to its EPC contract with the 

As a result of thc shift a schedule, the company has worked with the Consortium to 
address the outstanding Thcsc 
purchasc orders are fo rdmajo r  components for a total cost of a roximately- The 
company anticipates it will cost upwards of an additional to finalize the disposition 
of these purchase orders. This cost is dircctly relatcd to the shift in schedule. 

urchasc orders under the contract for its long-lcad items. 

PEF estiniates that there will be an incrcase i n  total projcct costs as ;1 rcsult of the shift i n  
schcdule. In 2008, thc company cstimatcd thc 10131 projcct cnst, cxcluding AFLJDC, at 

estimate, using the 2021/2022 in-scrvice date 35: its basc, projects the total cost 
. This represents an apprnximatc increase <I 

1.1.2 FPSC Audit Staff Conclusion 
Audit staff recognizes that several internal and cxternal factors influenced the company’s 

decision to shift its construction schedule for the Lcvy  project. This was based on several key 
assumptions by PEF. First, the company’s internal assessmen1 that the project is still a viable 
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and feasible option and that there is a standing determination of need issued by the Commission. 
Second, the delay in Westinghouse receiving NRC approval of its final design certification. 
Third, the economic downturn and recent lower demand within the State. Last, the uncertainty in 
the proposed Federal carbon legislation. Given the uncertainties facing the company, audit staff 
recognizes that keeping the project progressing, without further substantial investment of cost, is 
a reasonable approach by PEF at this point in time. 

In 2009, PEF completed Phase II of the Extended Power Uprate project at the Crystal 
River Unit 3. The company states that all work was completed as scheduled and within the 
allotted budget. During the outage, the PEF project management team monitored the work 
performed for each major component and tracked variances and delays in the schedule. 

4.1.1 Project Events and Developments 
Overall, the company anticipates the total EPU project cost to be $479.4 million 

(excluding AFUDC and joint owner commitments). This represents a 12 percent increase from 
the original $426.6 million estimates. Through its Integrated Project Plan process, the company 
has documented the additional costs and received senior management approval to increase these 
expenditures over time. The company believes that this increase is within an acceptable range 
for a project of this size and complexity. 

During the fall 2009 outage, the company discovered a delamination within the wall of 
the unit’s containment vessel. This was identified during the work to replace the unit’s steam 
generators-a separate and independent project from the EPU. The delamination repair has 
extended the original outage through at least fall 2010. This extended outage will impact the 
EPUs phase 111 schedule. Originally, the company planned to finish the EPU work scope during 
the next refueling outage, scheduled for fall 201 1. However, PEF has shifted the outage to at 
least spring 2012. 

In mid-2009, PEF made the decision to defer the installation of its two low pressure 
turbines from Phase Il to Phase I11 work scope. This decision required the company to spend = restructuring its Phase II work scope to accommodate this change. Two factors 
influenced this decision: the turbines failing a= quality assessment test and the ability to 
adequately insure this turbine model. The company is currently negotiating a resolution with 
Siemens, the turbine manufacturer, to resolve the outstanding issues. Also, the company is 
considering the following turbine options: continue operating CR3 with its current Alstom 
turbines, install the 18 square meter Siemens turbines during Phase In as originally designed, 
install the 18 square meter Siemens turbines during Phase III with the LO blades removed, or 
install smaller 13.9 square meter Siemens turbines in 2013. 

Additionally, if the company chooses not to move forward with its current Siemens low 
pressure turbine selection, there will be a decrease in the final MWe output for the project. If 
this occurs, an evaluation may be necessary to assess the appropriate handling of the reduction in 
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planned versus achieved MWe output. In effect, the uprate would then have cost more per 
additional W e .  

Prior to the company implementing the EPU changes, PEF must receive approval from 
the NRC to operate at the higher MWe output. This is achieved through an amendment to the 
company current operating license. The company initiated its License Amendment Request 
application in 2007. In June 2009 PEF commissioned an “Expert Panel” to review its Final 
DrOf-CR3 EPU Licensing Report. The panel determined that the application would not receive 
NRC approval as written, requiring the company to expend resources to strengthen the submittal. 
The company’s internal findings clearly identify poor management oversight and lack of the very 
specific type of expertise as the critical reasons for the deficient draft application. In total, the 
company contracted with AREVA to complete the required 
restructuringlrewrite of the LAR and ring scope-related work. 

4.2.2 FPSC Audit Staff Conclusions 
As a result of the events described in Section 4.2.1, FPSC audit staff draws the following 

conclusions: 

Audit staff recommends the Commission monitor the EPU project for 
potential cost impacts resulting from scheduling delays caused by the 
delamination issue. 

Audit staff recommends that the Commission monitor the results of the 
Siemens turbine negotiations to ensure that PEF recovers all the 
appropriate costs, and excludes any costs resulting from a possible vendor 
error. 

Audit staff recommends that the Commission monitor the Siemens 
negotiations to assess the appropriate handling of any reduction in planned 
versus achieved MWe output resulting from any change to the original 
turbine design option. 

Audit staff recommends that the Commission consider whether the 
additional - for the LAR restructuringlrewrite and the 
additional engineering scope by AREVA resulted from inadequate 
management oversight. 

59 CONCLUSIONS 


