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INTRODUCTION
Q.
Please state your name, position, and business address.

A.
My name is Don Grace, and I am the Vice President of Engineering for the Vogtle Monitoring Group (“VMG”).  I am one of the key personnel engaged by the Georgia Public Service Commission (“GPSC”) Public Interest Advocacy (“PIA”) Staff since April 2018 to independently evaluate Southern Nuclear Company’s (“SNC”) ability to successfully manage completion of the Vogtle 3 & 4 Nuclear Project (“Project”).  I have over 50 years of hands- on experience in all phases of the electrical generating plant life cycle (i.e., Licensing/Permitting, Engineering, Construction, Start-up Testing and Commissioning, Operations & Maintenance, and Decommissioning) for nuclear and fossil fuel plants.  I have a B.S in Marine Engineering from the U.S. Naval Academy (having graduated with distinction), an MBA from Harvard Graduate School of Business (having been awarded a fellowship) and have been a registered Professional Engineer in the field of Power Generation for over 45 years.  A copy of my curriculum vitae is attached as Exhibit A.

Q.
PLEASE PROVIDE ADDITIONAL INFORMATION REGARDING THE OTHER KEY VMG TEAM MEMBERS, AND THE ROLES THEY PLAY IN SUPPORTING YOUR TESTIMONY.
A.
There are two additional key members of VMG that support my testimony.  Mr. Dinos Nicolaou has an MBA degree and is a highly experienced Project Controls professional with over 45 years in developing and maintaining Earned Value Management System (“EVMS”) based Integrated Project Schedules (“IPS”).  He has performed dozens of independent cost and schedule reviews of other major projects.  Mr. Ray Bryant is a highly experienced construction management professional with over 40 years in construction management with a focus on nuclear electrical and security oversight. Mr. Bryant functions as a full-time on-site construction monitor at the Project site.  Other subject matter experts are engaged on an as needed basis. 

Q.
WHAT ARE YOUR CRITERIA FOR SUCCESSFUL MANAGEMENT OF THE COMPLETION OF VOGTLE 3 AND 4?

A.
While costs both before and since the 17th VCM Order still need to be reviewed for  prudency, successful management also includes SNC’s ability to safely complete the Project in a quality manner while meeting the Georgia Public Service Commission’s Regulatory Approved Commercial Operation Dates (“CODs”) of November, 2021 for Unit 3 (“U-3”) and November, 2022 for Unit 4 (“U-4”), while also staying within or below SNC’s Total Project Cost (“TPC”) forecast of $17.1B.
 Additionally, it involves constructing a plant with high quality allowing full operations with minimal maintenance and repairs moving forward.
Q.
HAVE YOU PREVIOUSLY TESTIFIED BEFORE OTHER REGULATORY AGENCIES, AND SPECIFICALLY BEFORE THE GPSC?
A.
I have previously provided testimony to the GPSC in Docket 29849 for the Vogtle Unit 3 and Unit 4 Project in December 2018, December 2019, June 2020, and December 2020.  Also, I have testified before the Mississippi Public Service Commission, the Arizona Corporation Commission, the Arkansas Attorney General’s Office, and the Federal Energy Regulatory Commission (FERC).  I have also testified before the Nuclear Regulatory Commission as the Chairman of the Boiling Water Reactor Owners’ Group.
Q.
WILL YOUR TESTIMONY INCLUDE THE IMPACTS OF COVID 19? 
A.
We include this to the extent of what Georgia Power Company (“Company”) has reported in this regard and offer brief comments that more details (especially as it relates to schedule slippage) are warranted.  To illustrate what the Company has stated, for VCM 24 they have indicated a cost impact to the Total Project Cost (“TPC”) of $150M to $190M, and for VCM 23 they had indicated still meeting or finishing earlier than the Regulatory Approved November 2021/ 2022 CODs for U-3 and U-4
, respectively.  With VCM-24, the Company’s forecast cost has increased to $17.8B vs the $17.1B in the June 2018 baseline.  With respect to the Regulatory Approved U-3 COD of November 2021, per the Company’s testimony provided at the VCM 24 hearing of May 18, 2021, this date is now forecast for January 2022, with the Company stating that the “impacts of COVID have consumed roughly 3 to 4 months of schedule margin.”

The Company has provided some input regarding the schedule impacts of COVID.  However, whether a delay of 3 to 4 months of the U-3 and U-4 CODs can be attributed to COVID requires further independent review by VMG.  To illustrate, the Company has paid particular attention to analyzing and reporting on the critical path activities, often emphasizing how mitigation efforts were being implemented to avoid delays of the Project CODs.   Although VMG does acknowledge that COVID has impacted the project, VMG has yet to determine if the COVID impacts materially affected the Project CODs; or rather, whether the slippage of the CODs could instead be primarily attributed to SNC’s management including production inefficiency, craft availability, late for construction material delivery, component reliability, engineering, and construction quality related issues.   

Apart from what has been stated herein, the only other VMG statements regarding COVID 

impacts are presented in our summary analyses of the forecast TPC and CODs. 
PURPOSE OF TESTIMONY

Q.
What is the purpose of your Testimony?
A.       The purpose of my testimony is to utilize what is known regarding SNC’s performance to date, and what is not yet known in terms of future indeterminate risks, to develop forecast ranges of the Project CODs and TPC.  
Q.
PLEASE PROVIDE YOUR SUMMARY CONCLUSIONS.
A.
VMG concludes that the U-3 and U-4 CODs will exceed the Regulatory Approved November 2021/ November 2022 dates and it is likely they will be exceeded by roughly 7 to 9 months, or more, for each unit.  With respect to the TPC, we continue to conclude that, given the approach of “spending whatever it takes” to minimize the Project schedule, the Regulatory Approved TPC of $17.1B will be exceeded by roughly $2.0B. Further, VMG continues to be of the opinion that a primary root cause of poor productivity and production is due to SNC’s strategy of having accelerated testing on Unit 3 prior to completion of most of the civil construction work and installation of the bulk construction commodities.  This has then led to inefficient and costly execution of construction, piece by piece testing and retesting of partial systems and complete systems (sometimes first on temporary power, and then again with permanent power), as well as the more recent discovery of electrical and other Construction Quality issues which have led to late emergent remediation work.  Further, U-4 is still grappling with some of these same issues as is evidenced by poor production efficiency and the lack of progress on the critical path U-4 electrical work.  In addition, U-4 has been treated as a lower priority than U-3, as evidenced by it not receiving craft resources as planned (but rather being kept on U-3) by the cannibalizing of equipment and commodities from U-4 to U-3 to support U-3 construction schedules, and U-4 receiving a lower priority than U-3 for responses to Engineering Service Requests. 

Finally, we are still of the opinion that SNC’s decision to accelerate testing was likely due to the realization that an optimal construction schedule based on standard industry practice, together with the required durations of testing activities, would not allow SNC to meet published intermediate milestones and the final Regulatory Approved CODs.  Therefore, in an effort to continue to show progress, the emphasis shifted in trying to meet these intermediate milestones at any cost, and in some cases altering their definitions (e.g., with emphasis on “the start” of a milestone rather than the finish).   To the contrary, SNC erroneously attempted to provide hope that deviation from normal industry practice would both (a) shorten the schedule while at the same time (b) allow for completion of the Project within the estimated TPC.  
VMG ANALYSIS OF THE PROJECT SCHEDULE

Q.
PLEASE BRIEFLY SUMMARIZE VMG’S APPROACH TO ANALYZING THE PROJECT SCHEDULE AND WHY YOU CONCLUDE THEY ARE UNRELIABLE.
A:
In answering this question, VMG provides data which shows how the Company’s forecasts of the Project schedule is not a reliable indicator of what to expect.  At the same time, I provide trend data which then supports our opinion of a U-3 COD most likely occurring sometime after the first quarter of 2022, and assuming this latter date for the U-3 COD, the U-4 COD then occurring no less than 12 months following the U-3 COD. 
Q:
 WHY DOES VMG THINK THE COMPANY’S SCHEDULE FORECAST IS NOT RELIABLE?
A:
The first trending of historical data is the Company’s forecast for achieving turnovers of “Partial Systems”.  As was explained in prior testimony, the Company broke systems down into Partial Systems, largely in response to not being able to finish all construction work on a system as originally planned to meet the current schedule date. The break down into Partial Systems then facilitated earlier testing of components within the total system.  That trend table, as presented in VMG’s testimony for VCM 23, is presented below.  
TABLE S-1: Actual vs Planned Partial System Turnovers (from prior testimony)
[image: image1.emf]Planned Per June 2018 
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Planned Per April 2019 

Schedule Baseline

Planned Per July 2020 

Schedule Baseline

Actual T/O's by 

October 31, 2020

105 of 105 (100%) 

Planned for T/O by 
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(from prior Testimony)


Q:
WHY DO YOU THINK THE ACTUAL TURNOVERS HAVE BEEN LAGGING THE PLANNED TURNOVERS BY SUCH A LARGE MARGIN?
A:
VMG believes there are three primary contributors to this poor performance, as follows:
1) During SNC’s control of the Project there has been a continual further breaking down of work activities (e.g., first into additional partial systems within the total system; additional Work Packages that comprise the Partial System, within the Work Packages taking “Technical Exceptions”, and also doing “Partial Releases for Test” (PRTs) to ITP).  In addition to deferring originally planned work, PRTs can also require multiple changes in jurisdictional control between the construction and testing group for various portions of the partial system which results in additional time and cost.  These breakdowns of work activities lead to having complicated processes involving multiple organizations and multiple numbers of people within these organizations having to take part in the process of properly integrating documentation of the various activities which comprise the totality of work on the partial system and then turning over the completed partial system to ITP. 
2) The second primary contributor has to do with planning the work with a focus on meeting major milestones versus a focus on completing more construction bulks and completing entire “systems”.  For example, consider the routing of electrical cables, wherein to meet a major schedule milestone, SNC’s focus was, in many cases, to run single (or several) conductor cables versus doing bulk pulling of cable.  
3) The third major contributor, which is a serious concern, is with the overly biased focus on meeting schedules. This resulted in some Construction Quality issues not being identified as they occurred. This then tended to mask problems which were not identified until the final stages of turning over the partial system to ITP.  This has led to the late identification of needed remediation work and further delay of the turnovers.  A well-documented example of this is the non-compliances that have occurred with respect to meeting the requirements of the design standard IEEE-384 for electrical cables (i.e., the Institute of Electrical and Electronics Engineers, Standard 384, titled “Criteria for Independence of Class 1E Equipment and Controls”).   The Company conducted an extensive Root Cause Analysis of the problem, which concluded that problems included (a) a lack of clarity in the design documents, (b) a lack of training, (c) ignoring the Corrective Action Program requirements to document non-compliances within Condition Reports (as these non-compliances were discovered, as opposed to hoping they would be resolved through Engineering Service Requests prior to the time of turnover), and (d) breakdowns in the Quality Assurance organizations, where the breakdowns were identified to exist with both the Company and the Construction Contractor (Bechtel).  In addition, an over-riding/cross cutting cause was identified by SNC as “field work was being installed to meet performance goals as a top priority rather than quality installation.”
Q:
DO YOU BELIEVE THE FINAL “AS-BUILT” PLANT WILL INDEED MEET THE SPECIFIED AND NRC APPROVED DESIGN REQUIREMENTS?
A:
SNC’s IEEE-384 root cause analysis appears to be thorough, as do the corrective and preventive action plans that have been put into place to address this issue. However, given, the failure of past improvement plans to meet certain specified goals (in the past, these have been limited primarily to the area of improving productivity), this is certainly an area warranting increased oversight.  As this example illustrates, the process for closing out Work Packages and turning over systems from construction to ITP has become even more complicated since reviews of remedial actions taken to correct non-compliances have to also be documented.  The ITAAC process (for which the NRC is integrally involved) in theory should provide a level of assurance that the as-built plant meets the specified and NRC approved design requirements for the safety related systems; however, one should not have to rely on this single, last step of the process to assure Construction Quality. 

Provided that there is satisfactory implementation of the Company planned actions to assure Construction Quality, together with the NRC’s oversight of construction these actions should provide the necessary level of assurance that the as-built plant meets the specified and NRC approved design requirements.  
Q:
ARE THERE FURTHER EXAMPLES OF WHY THE COMPANY’S FORECASTED CODs ARE NOT RELIABLE?
A:
Yes, another example are the Company’s updated forecasts of when the major schedule milestone of Hot Functional Testing (“HFT”) was to begin.  In the nearly 10 months since July 1, 2020, HFT start has slipped by over seven months as shown in Table S-2 below. Even more recently, since January 2021 there has been nearly a month by month slip of the forecast schedule start date, with the actual start having been declared to have happened on April 25th. 
TABLE S-2
	U-3 - Company Forecasts of Start Hot Functional Test (HFT)

	Date of Forecast
	Forecast Start of Hot Functional Testing

	July 1, 2020 Baseline
	September 20, 2020

	August 1, 2020
	October 1, 2020

	October 3, 2020
	October 26, 2020

	December 5, 2020
	December 29, 2020

	January 2, 2021
	January 31, 2021

	January 23, 2021
	February 17, 2021

	February 6, 2021
	March 4, 2021

	February 20, 2021
	March 14, 2021

	March 23, 2021
	April 5, 2021

	April 25, 2021
	April 25, 2021 (Actual)

	NOTES

	1. Time Duration from July 1, 2020 to April 25, 2021:  9.87 Months

	2. Time Duration from September 20, 2020 to April 25, 2021: 7.2 Months

	3. In 9.87 months, the forecast start of HFT slipped 7.2 months


Q:
WHAT IS YOUR OPINION OF THE COMPANY’S FORECASTS FOR THE NEXT TWO U-3 MAJOR MILESTONES, I.E., FUEL LOAD AND COD? 
A:
Our approach to analyzing the Fuel Load and CODs has been via three independent means, as follows:

a) first by constructing a table of the Company’s forecasts for the start of Fuel Load (“FL”) (similar to the start of HFT table S-2) as it has changed over time.

b) looking at the planned and actual dates for partial system turn-overs that are required to support the start of FL, and

c) Taking a more detailed look at the progress versus plan of the activities required during the current HFT phase of work. 

Q:
PLEASE DISCUSS THE FIRST PART OF YOUR ANALYSIS.
A:
Proceeding with the first part of this three-part analysis Table S-3, “Company Forecasts of Start of FL.  

Table S-3

[image: image2.emf]Date of Forecast Forecast Start of Fuel Load

July 1, 2020 Baseline December19, 2020

August 1, 2020 December 30, 2020

October 3, 2020 January 24, 2021

December 5, 2020 April 8, 2021

January 2, 2021 May 11, 2021

January 23, 2021 June 11, 2021

February 6, 2021 June 26, 2021

February 20, 2021 July 6, 2021

March 23, 2021 July 28, 2021

April 26, 2021 August 16, 2021

May 18, 2021 (as 

stated during the 

GPC/SNC Hearing)

First Phase now at 68 days (vs planned 45 days), so 

one could conclude Company forecast is now 

September 2021

1. Time Duration from July 1, 2020 to May 18, 2021:  10.6 Months

2. Time Duration from December 19, 2020 to say September 19, 2022: 9.0 Months 

3. In 10.6 months, the forecast start of Fuel Load has slipped 9 months.

U3 -Company Forecasts of Start of Fuel Load

NOTES


Table S-3 shows that for each month passage of time, the schedule slipped an almost equal amount of time; thus, it is clear that the Company provided forecasts are not reliable.  

Q:
PLEASE DESCRIBE THE SECOND PART OF YOUR ANALYSIS, I.E., THE ACTUAL VS PLANNED SYSTEM TURNOVERS NECESSARY TO SUPPORT THE START OF FUEL LOAD.
A:
A measure of this is provided in Table S-4. 

Table S-4

[image: image3.emf]Planned Actual
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And, once again, the Company’s forecast dates to complete the turnovers required for the start of FL can be shown to be ever-changing and slipping.

Q:
REGARDING THE ON-GOING WORK THAT IS BEING PERFORMED DURING HFT, WHAT DOES VMG’S ANALYSIS OF THIS AREA INDICATE?
A:
The time period between the start of HFT and the start of Fuel Load can be broken down into two phases with the first phase being as follows (a) heat-up of the plant (using Reactor Coolant Pumps, with no Fuel yet loaded into the Reactor) to various temperature plateaus, (b) while at the maximum temperature of 557 degrees Fahrenheit, spinning the turbine and conducting an over-speed trip of the turbine, and (c) cooling down to various temperature plateaus.  During this first phase, and while at the various temperature plateaus, various pre-operational tests are performed, thereby providing a “total systems integrated test” (albeit with no power production) of the entire power plant (i.e., both the primary and secondary systems). This phase was stated to have started on April 25th and was originally planned to take 45 days; however, as of May 30th the heat-up from the 250 0F Plateau to the 350 0 F phase has been delayed by 28 days, with a date for this heat-up not having yet been determined. 

The second part of the time duration from the start of HFT to the start of FL can be characterized as preparing final test reports, assembling as-built documentation, and turning systems over to Plant Operations that are required as pre-requisites for starting Fuel Load.  Another major part of this second phase is to prepare and submit ITAAC’s to the NRC as part of their process which culminates with their issuance of the 103(g) letter (which represents the NRC required approval to start loading fuel).  This time period has been planned for 68 days.  With all of the added work resulting from both the prior deferral of work into this timeframe and from required remediation work, plus the increased scrutiny being exercised by both the Company and the NRC during this period, the Company will be challenged to complete this work within the 68 days.

Q:
WHAT SHOULD THE EXPECTED DURATION BE FROM THE START OF HFT TO THE START OF FUEL LOAD, AND WHAT WOULD THAT START OF FUEL LOAD DATE THEN BE?
A:
HFT was announced as having started on April 25, 2021, and the Company forecast of 113 days (i.e., composed of the 45 days for conducting pre-operational tests during heat up and cool down of the plant, plus 68 more days of completing additional construction work, preparing and submitting ITAACs to NRC, etc.) would take to August 16, 2021. However, they are currently being delayed within the first phase of this effort.
  This is due to a multitude of problems, with one of the more significant having been high temperatures associated with the power cables that supply the Reactor Coolant Pumps.
  
Within the US, the typical time from the start of HFT to FL has been 6 months, yet VMG concludes that with the previously deferred construction work together with construction remediation work that remains to correct issues of Construction Quality (nearly all of which is required by FL), U-3 is in a worse condition than past US new construction nuclear plants were at this same stage of construction/testing.  This has been exacerbated by the fact that SNC has pressured themselves into establishing a Refueling Outage “Operations Environment” (with the attendant increased controls for accomplishing work) versus having a more appropriate “Construction Environment”.  All of this, together with complex administrative processes necessitated by the piecemeal approach to planning the execution and documented close out of work, has created a difficult path forward to Fuel Load.  
Based on the current progress of the first HFT phase, and the just mentioned complicating factors, HFT and subsequent activities leading to FL could take at least 6 months to get to the start of FL.  At best and provided there are no further major issues to deal with during HFT, FL would not begin until late in the fourth quarter of 2021 but more likely sometime in 2022.
 
Q:
WILL THE DURATION FROM FUEL LOAD TO COD BE MORE PREDICTABLE?  
A:
Since the testing of systems required to satisfy the NRC’s pre-requisites for the loading of fuel have been addressed, the remaining activities to COD should be more predictable.  However, the only source of heat energy during the HFT phase has been from the running of the Reactor Coolant Pumps, and although the plant systems will have been operated in an integrated fashion, this will have been done at zero-power level. Following this, and starting with FL, the reactor will first be fueled, and during what is called the “Start-up and Commissioning Phase” the entire plant will be required to function reliably at increasing power levels to 100%.  This will be the first-time systems will be required to function at 100% of their rated conditions, and this should present additional challenges.  
Q:
WHAT CAN BE CONCLUDED REGARDING THE TIME THAT WILL BE REQUIRED FROM THE START OF U-3 FL TO COD?
A:
Any predictions regarding the time required from the start of U-3 FL to COD would be qualitative and based on unknown risks associated with operating systems, in an integrated fashion, for the first time at rated conditions plus the other complicating factors mentioned previously, balanced by SNC’s strong operating record, I would simply assume the industry average of roughly another 6 months to reach the point where the plant’s rated generation could be reliably dispatched (i.e., COD).
Q:
BASED ON TRENDING OF THE COMPANY’S PERFORMANCE TO DATE VERSUS THEIR PLANS AND VMG’S ANALYSES, WHAT WOULD BE A REASONABLE “RANGE OF DATES” WITHIN WHICH U-3 MAY ACHIEVE COD?

A:
VMG offers its summary observations as follows:

a) The Company’s forecast dates continue to be based on unachievable plans and are therefore unrealistic.

b) HFT and all other FL prerequisites will not be complete until either very late in 2021, or more likely sometime after that, i.e., the first quarter of 2022 or later.
c) With the start of FL, assuming that from FL to COD takes 6 months, it is likely that COD will not occur prior to June 2022, and more likely to occur in the June – August 2022 timeframe, and (with the emergence of currently unidentifiable risk) could occur even later than August 2022.
Q:
WHAT DOES VMG’S ANALYSES OF THE COMPANY’S FORECASTS FOR THE U-4 COD SHOW?
A:
VMG’s analyses of the U-4 schedule is consistent with the analyses performed by the GPC-Nuclear Development group which suggests that in the absence of significant (and as of yet not fully developed) mitigation measures, VMG concludes that the current (February schedule snap) forecast of an August 2022 U-4 COD simply cannot be met and if the current rate of progress continues, the Regulatory Approved November 2022 COD will also not be met.
 Further, the Unit 4 COD could lag the U-3 COD by as much as 16 to 18 months.  This conclusion is based on determining when the U-3 critical bulk commodities (i.e., all analyses to date indicate that these critical bulks are again electrical) was at the same stage of completion as U-4 is currently and determining the calendar time difference between these two dates.  This provides a measure of the schedule lag between U-3 and U-4, which is roughly 16 to 18 months.  This assumes less than a full implementation of schedule mitigation measures, which in the past have not been nearly as effective as planned.  VMG concludes that the U-4 COD (at best) would be forecast to occur sometime late in (or after) the second quarter of 2023.  In other words, if U-3 were to achieve COD by June 2022, and if the schedule lag between the U-3 and U-4 CODs could be reduced to 12 months, then the U-4 COD would occur in June 2023.
 
Q:
IN SUMMARY, IS IT VMG’S OPINION THAT THE U-3 AND U-4 COD’S WILL MISS THEIR REGULATORY APPROVED CODS BY A TIMEFRAME ON THE ORDER OF 7 TO 9 MONTHS?
A:
Yes, that is correct.  However, with the potential for unknown emergent challenges to both Units, the CODs could be even further delayed.
VMG Analysis of Total Project Cost (TPC)
Q.
PLEASE PROVIDE A BRIEF SUMMARY OF VMG’S APPROACH TO ITS COST ANALYSES. 
A:
In addition to viewing the Company’s schedule forecasts as unreliable, VMG also questions the reliability of their Total Project Cost Estimate at Completion (TPC EAC).   This is based primarily on looking at their forecast TPC EAC at two different points in time, the rate at which contingency has been consumed over this time period, the correlation of the ETC contingency amounts with the Company’s cost risk analysis, and whether or not the ETC contingency appears to be adequate to cover all future known and unknown risks.  This analysis concludes that the ETC contingency is not adequate.  As such the Company’s TPC EAC is not reliable, and the forecast TPC EAC will increase.

VMG provides two additional independent cost forecast methods, as follows.
1) Utilizing recent costs required to complete each additional percent of Project completion, this value was then multiplied by the remaining percentage required to achieve 100% Project completion, and this resultant value was added to the project costs to date.

2) VMG revisits Cost Performance Indices to assess the going forward costs of remaining Bechtel Direct Labor construction work (i.e., where this remains primarily for U-4), and we also assess the going forward costs of other major cost elements such as Engineering, Procurement, Southern Controlled Labor, Distributable Costs, and Subcontracts; and, based on the sum total assessment of the various elements we develop a forecast TPC EAC.  
Following all of the above, we integrate the results of all three analysis to provide a single forecast range of the TPC EAC.  
Q:
THE FIRST PART OF VMG’S ANALYSES FOCUSED ON THE COMPANY’S FORECAST TPC EAC AT TWO DIFFERENT POINTS IN TIME AND THE ADEQUACY OF THE TO GO CONTINGENCY; IS THAT CORRECT?
A:
Yes, the primary reason that the remaining contingency is not adequate is that it does not accommodate both (a) the high probability of schedule delays, and (b) the costs of the emergent cost risks that have yet to be identified and addressed.  VMG has developed a series of Tables, starting with Table C-1 which first shows the Company TPC EAC at two points in time, i.e., for the June 2018 baseline (which started in July 2018), and the more recent March 2021 VPMB TPC EAC. Within Table C-1, the costs are presented in terms of prior actuals plus future budgeted costs (i.e., reflects the costs of the defined activities), and Contingency. 
Table C-1

[image: image4.emf]June 2018 

Baseline

March 2021 

VPMB

Prior Booked Actuals Plus ETC (w/o 

Contingency)

$15.109 $17.350

Includes Toshiba Warranty Payment 

credited to project

ETC Contingencies $1.995 $0.460 See notes 1 and 2

TPC EAC $17.104 $17.814 See note 3

1. June 2018 Baseline Contingency of $1.995 is comprised of $ 0.690 B (for schedule slippage of U-3/ U-4 

COD's from April 2021/ 2022 to November 2021/ 2022), with the balance reserved for other issues (the 

majority of which can be categorized as emergent cost risks). 

2. The March 2021 Contingency is composed of SNC Contingency of $.375B (for emergent cost risks)  and a 

Schedule Alowance of $.085B

NOTES

TOTAL PROJECT COST ESTEMATE 

AT COMPLETION (TPC EAC);               

Cost Elements

As Established In

Remarks

Company Total Project Cost Estimate at Completion (TPC-EAC) in $B's

Inclusive of all costs since beginning of Project

3. During SNC's management of the project, $ 0.710 B has been added to the TPC ETC and has been 

distributed to both the budgeted ETC, and the ETC contingency


VMG has also developed Table C-2 which then presents the Estimate to Complete (ETC) data for the same two points in time. 
Table C-2

[image: image5.emf]Cost Element

June 2018 

Baseline

March 2021 

VPMB

Remarks

ETC  (w/o  Contingency) $7.228B $1.994B

Contingency $1.995B $0.460B

The $0.460B ETC Contingency should 

be consistent with the Risk 

Management Working Group's 

evaluation of the ETC Cost Risks, and it 

is (i.e., from April 27, 2021 Executive 

Risk Management Working Group (E-

RMWG) Meeting, page 7, the P(50) 

cost risk is $464M, and the Expected 

Mean Value (EMV) cost risk is $453M).

Contingency % 27.6% 23.1%

Percentage wise this is more or less in 

line with what one might expect for this 

stage of a project of this type. 

However, page 7 of the RMWG 

presentation notes the following:  "Half 

of the top risk events in the sensitivity 

chart are new", and "three risk events 

in the sensitivity chart had significant 

revisions." In addition, the recent 

Bechtel Monthly Report identifies their 

cost risk at $700M

To Go ESTIMATE TO COMPLETE (ETC) and Contingency as a Percentage

Summary Observations: What differentiates this project from typical projects is that 

although the AP-1000 does not represent a First of a Kink Technology risk (note: 

Pressurized Water Reactors started back in the mid-1950's with the launching of the 

nautilus submarine), in terms of the risks posed to itsplanning and execution it does have 

many first of a kind (and hopefully only one of a kind, never to be repeated) risks.  Further 

discussion of these risks is more appropriately addressed during reviews of prudency 

which is not to occur until after Unit 4 achieves Commercial Operations.


Q:
WHAT DO YOU CONCLUDE FROM TABLES C-1 AND C-2?
A:
In further analyzing Table C-1 VMG finds that the June 2018 costs were based on assumed U-3 and U-4 CODs of April 2021/2022, and that $.690B of the $1.995B contingency was for the over-all project schedule slipping and resultant U-3 and U-4 CODs of November 2021/2022.  Further, this was based on an assumed cost delay (for the Project as a whole) of $100M per month.
  
From Table C-2 VMG shows that going forward the Company has an ETC contingency of only $XXX.  From what has been recently experienced with the emergent issues of the IEEE-384 non-compliances, Spent Fuel Pool and Fuel Transfer Canal leak and weld issues,
 Reactor Coolant Pump issues, and other emergent remediation work to correct construction quality issues, it is highly likely that this amount will be consumed in having to address these issues.
  At this point, there is nothing left to cover the cost of schedule delays.
Q:
WHEN USING THE COMPANY’S TPC EAC AS A STARTING POINT, HOW MUCH ADDITIONAL CONTINGENCY WOULD BE NECESSARY TO COVER THE COST OF THESE HIGHLY PROBABLE SCHEDULE DELAYS?
A:
VMG believes it is simply unrealistic to assume the lag between the U-3 and U-4 CODs can
 be decreased from the currently estimated 16 to 18-month lag to less than 12 months.  If, we assume a 12-month lag, and if we further assume a more realistic U-3 COD of June 2022 (versus the March 2021 forecast of December 2021), and then a U-4 COD of June 2023 (versus the March 2021 forecast of August 2022), then we have a basis for calculating the contingency required to cover schedule delay costs.  

VMG is of the opinion that the over-all Project schedule will slip in two increments, i.e., for the Project as a whole, and then a further slip of U-4.  Table C-3 shows how this cost risk has been calculated to be $0.740B, and how this then impacts the TPC EAC. 

Table C-3
Company’s TPC EAC - Need for Schedule Delay Contingency
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  U-3 Dec 2021 June 2022 6 6 $100M/Mo $0.600B

  U-4 Aug 2022 June 2023 10 4 $35M/Mo $0.140B

$0.740B
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NOTE:  For purposes of above calculations, the company's current contingency of $0.460B 

is assumed to all be required for emergent risks other than schedule.
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Q:
IS IT CORRECT THAT VMG CALCULATES THE TPC EAC AT ROUGHLY $18.6B, WHICH IS $1.5B OVER THE $17.1B FORECASTED IN VCM 17?
A:
Yes, that is correct.
Q:
PLEASE PROVIDE THE FORECAST TPC EAC BASED ON THE COST PER PERCENT COMPLETE METHOD?
A:
The methodology used for this calculation relies on data as presented in the company’s VPMB 
presentation materials dated March 2020 and March 2021.  Those presentations provide cost data through the prior month (i.e., February 2020, and February 2021, respectively).  Table C-4 starts with the actual costs through February 2021, then calculates a cost per percent complete based on the costs from March 2020 through February 2021 and the total Project percentage complete earned during this same period, multiplies the cost per percent complete times the percentage required to complete the 
Project to obtain an ETC, and adds this ETC to the prior costs (i.e., costs through February 2021).  The elements of this process are displayed in Table C-4. 
Table C-4
Calculation of TPC EAC Based on Costs Per Percent Complete
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Q:
BASED ON THIS METHODOLOGY WHAT IS VMG’S FORECASTS OF TPC??
A: 
VMG forecasts the TPC to be $19.471B which is nearly $2.4B greater than the Regulatory 
Approved amount.
Q:
COULD YOU PLEASE DESCRIBE THE THIRD AND FINAL INDEPENDENT 
METHOD BY WHICH VMG CALCULATED A FORECAST TPC EAC?
A:
Yes, and this final method analyzed the components of the TPC via two means which are 


described below.

1) Bechtel Construction Direct Labor:  VMG looked at the Company’s assumed CPIs used as the basis for their ETC, and based on current CPI trends for both U-3 and U-4, VMG computed an ETC. The difference between the VMG ETC and the Company ETC then represents what needs to be added to the Company EAC of $17.8B.  This was similar to what was done in past VCM’s in which VMG was involved.
2) For the four remaining major cost categories, VMG noticed that the Company’s updates of the EAC for each category lags what is happening in the field.  As U-3 construction winds down, de-staffing is planned and will occur.  However, based on current trends one would expect the actual de-staffing to lag what has been planned, thereby indicating that the Company’s planned ETC is an underestimate of what will occur. With this assumption in mind, VMG looked at the EAC at the time of the April 2019 Baseline, and the March 2021 VPMB current forecasts.  If the April 2019 Baseline had been more accurate, it would have reflected what was in the March 2021 Baseline, but in each of these four cases the EAC for the March 2021 forecast was increased.  VMG then assumed that the going forward ETC would continue to follow this same trend of lagging and therefore under forecasting what will eventually be spent.  VMG utilized this methodology for the following four cost categories: (1) Southern Controlled Labor, (2) Subcontracts/IT/ Owners, (3) Engineering, and (4) Distributed Costs.
Q:
PLEASE DESCRIBE VMG’S ANALYSIS OF THE BECHTEL CONSTRUCTION DIRECT LABOR
A:
Between the time of the February 2020 schedule snap to the time of the March 2021

VPMB presentation, the planned budget for this item went from $XXXXX to $XXXX, i.e., a XX% increase, or $XXXXB, in the last year alone.
  VMG remains skeptical of this current forecast and at this point is still forecasting this line-item budget to increase to around $4.910B.  Further, the methodology supporting this conclusion was provided in our VCM 20/21 testimony on page 34, Table 7, and it relied on more realistic ETC CPIs for the Project.  In further support of the need to increase this budgeted line item, significant construction quality issues continue to be identified and the resultant remediation work is then captured as a part of “excluded costs” and therefore represents an additional cost element beyond this analysis (i.e., this analysis could be “conservatively low”).
Q;
PLEASE DESCRIBE VMG’S ANALYSIS OF THE FOUR ADDITIONAL COST 
ELEMENTS.
A:
The methodology employed here assesses the current Company trend to under-

report these planned future costs and uses these trends to provide more realistic ETCs.  The results of these analyses, and further discussion of the calculations, are provided in Table C-5.

Table C-5
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Q:
WHAT IS VMG’S CONCLUSION USING THIS FORECAST METHODOLOGY? 
A:
 Using this methodology, VMG forecasts that the TPC EAC will exceed the Regulatory 
Approved amount of $17.1B by approximately $2B.
SUMMARY ANALYSIS
Q:
PLEASE PROVIDE A SUMMARY OF VMG’S FORECAST CODs FOR U-3 AND
FOR U-4, VMG’S FORECAST FOR THE TOTAL PROJECT COST ESTIMATE AT COMPLETION (TPC EAC), AND AN EXPLANATION AS TO WHY VMG CONTINUES TO SEE SLIPS OF THE COMPANY FORECAST CODs AND INCREASES TO THE COMPANY FORECAST TPC EAC.
A:
Schedule for CODs:  VMG continues to conclude that the Company’s schedules are  


unachievable and cannot be relied upon, and based on its own analyses VMG forecasts the 
following with respect to the U-3 and U-4 CODs:
1) U-3 COD: It is unlikely to be achieved prior to June 2022, more probable to be achieved in the June – August 2022 timeframe, but with the continued emergence of significant risks it could occur after August 2022. 
2) U-4 COD:  It will be difficult if not impossible to decrease the schedule lag from the U-3 COD to less than 12 months, so assuming a U-3 COD of June 2022, the U-4 COD would occur in June 2023. 
Further, the bases of VMG’s conclusions are as follows: 

1) the continued inability to turnover partial systems as planned. 

2) the near month by month slips of the forecast start of HFT being an indicator of what will occur between the start of HFT and FL.
3) the amount of construction work remaining (due to both the prior deferrals of work plus remediation work required to correct poor construction) that must be completed prior to the start of Fuel Load, and having to do this work in a more strictly controlled Refueling type of “Operations Environment” vs “Construction Environment”, and
4) having to complete the “Start up and Commissioning” phase, where for the first time all systems will be required to operate at their 100% rated levels. 
Cost (TPC EAC):  VMG continues to conclude that the Company’s forecast of the TPC EAC cannot be relied upon and based on its own independent analyses concludes that it will be roughly $2.0B more than the Regulatory Approved $17.1B.  With the potential emergence of currently unidentified cost risks the TPC could be even more.  In coming to this conclusion, VMG performed three independent analysis which are summarized in Table C-6, which also first includes VMG’s TPC EAC from VCM 23 where the assumed U-3 and U-4 CODs were May 2022/2023.
Table C-6
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REGARDING COVID:  In VCM 24, the company estimated COVID 19 cost impacts of 
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Q:
COULD YOU PLEASE PROVIDE A GENERAL EXPLANATION OF ROOT CAUSES AS TO WHY VMG CONTINUES TO SEE DEGRADED COST AND SCHEDULE PERFORMANCE?
A:
This question starts to address issues of prudency, which are not to be resolved until after U-4 achieves Commercial Operations.  However, a preliminary and general explanation of root causes is offered below.
1) WEC had committed to a fixed price EPC contract but could no longer remain solvent and went bankrupt, leading to multiple “hand offs” / changes in project leadership with the attendant risks.
2) There remained only the Company to complete the project; however, given the pressures to complete it within a bounded (Regulatory Approved) cost and schedule, the company both (1) committed to an unachievable schedule and cost, and (2) “in the hope” of being able to complete the project within these Regulatory Approved limits, it deviated from normal industry practice in terms of how the job was planned and is being executed. 
3) The constant pressure to show progress versus major schedule milestones has led to issues of construction quality issues not being recognized until the late stages of the project thus necessitating remediation work plus completion of previously deferred work, all within a more restrictive Operating Plant environment versus Construction Environment.  
4) Finally, SNC’s non-traditional management approach to the Project has created the current situation of there being the potential of having to deal with more problems and worse performance than if a more traditional approach had been taken to its planning and execution.
Q.
MR. GRACE, DOES THAT COMPLETE YOUR TESTIMONY?
A.
Yes, it does.

Exhibit “A”
Resume of Donald N. Grace P.E.
Donald N. Grace, P.E.
President, Grace Management Consulting Services (GMCS, LLC)

Serving Vogtle Monitoring Group, & BCN EcoPower, Inc
Education, Certifications and Professional Affiliations
· Master of Business Administration, Project Management, Harvard Graduate School of Business (Awarded Fellowship to Attend)
· Bachelor of Science in Marine Engineering and Mathematics, United States Naval Academy (Graduated Cum Laude)
· Professional Engineer (Pennsylvania), Power Generation
· Served as technical lead on Department of Energy (DOE) Reviews and Certifications of major DOE Contractors’ Earned Value Management Systems (EVMS)
· Past Chairman of Boiling Water Reactor Owners’ Group, and Past Chairman of the American Nuclear Society Reactor Safety Executive Committee
Career Highlights

· Over 50 years of hands on technical, management and executive experience with all phases of the Fossil and Nuclear Power Plant Life Cycle (design, licensing & permitting, construction, start-up and testing, commissioning, operations and decommissioning). 
· Over 20 years of operating power plant experience, with 5 of the years as an officer serving aboard US Naval Nuclear Submarines and 17 years with General Public Utilities.   
· Development of New Facilities – Seventeen years of experience with a major U.S. Architectural Engineering firm, Burns and Roe Enterprises (BREI), in the positions of Project Engineering Manager, Project Manager, Executive Consultant, and President of a company formed by BREI, AREVA and Duratek.  Nearly all of these experiences entailed First of a Kind (FOAK) projects which involved new Nuclear Power Plant Projects and FOAK Chemical Process Projects, several of which were DOE Projects.
· Directing Major Project, Independent Reviews - As an employee of BREI, contracted by the Department of Energy (DOE) to assemble project review teams which I then directed to provide independent project management reviews of multi-billion-dollar DOE projects.  Nearly all of the projects were FOAK, and the reviews were total scope reviews (i.e., reviewed ability to achieve technical objectives, within the forecast costs and schedules), and they were performed at major schedule milestones (prior to proceeding to the next project phase). 
· Currently provide written and oral testimony as an expert witness to state public utility commissions in their prudency reviews of major power plant projects.  Included in these reviews have been - and in some cases continue to be - the following: (a) Integrated Gasification Combined Cycle Project (IGCC, at Kemper, Mississippi), (b) Arkansas Nuclear One (a two nuclear unit site), (c) Grand Gulf Nuclear (the largest single unit nuclear plant in the US), (d) Vogtle 3 & 4 Nuclear Project (the only new active nuclear construction project in the US), and (e) the Four Corners Selective Catalytic Project (project was implemented to reduce NOx emissions at this coal fired dual unit site, where each unit of the still operating units is roughly 750 MW net).
· President, BCN EcoPower (Beyond Carbon Neutral, Economical Power Generation) working to develop and deploy a patent pending Cryogenic Regenerative Power Cycle (CRPC) wherein cycle fuel efficiencies for large scale power plants and industrial facilities can be significantly improved with significant reductions of harmful emissions (including CO2). 
� For purposes of my testimony, the TPC represents only capital cost and does not include financing cost. This TPC of $17.1B represents all the equity owners’ capital cost (i.e., represents 100% equity ownership, and not just Georgia Power Company’s 45.7% ownership, and as noted excludes all financing related costs).  Also, if completed at this cost, then Georgia Power Company’s cost share should be consistent with the Company’s VCM 17 Regulatory Approved cost of $7.3B.  Finally, $7.3B does not equal 45.7% of $17.1B, the primary reason being that there are some costs that are borne solely by Georgia Power Company.


� Based on SNC’s site aggressive schedule.


� Another complicating factor is that planning and execution of the added work during this time period (i.e., due to work that was originally deferred, plus the required remediation work) is complicated with much of the plant having been turned over to Operations, the additional controls which are then imposed to safely control the work, and the added security requirements that exist within an “operating” environment vs a purely “construction environment.”


� In late May, there was an announced further forecasted delay of this August 16th date into September.


� The details of this problem are provided in greater detail in the testimony of Mr. Roetger and Dr. Jacobs.


� As an additional “benchmark” for assessing the time from the start of HFT to the start of FL, in China for both Sanmen 1 and 2 (both AP1000 plants) this time duration was 21 months.  Although VMG does not anticipate this duration of 21 months for U-3 and U-4, this simply illustrates how the time between these two schedule milestones can be significantly longer than planned.


� Contributing causes to U-4 performance being less than planned include: (a) poor productivity (as measured by CPI), (b) not being able to achieve required staffing levels (especially with respect to electrical), (c) U-3 priorities being higher than U-4 leading to reassignment of already limited U-4 resources to U-3, and (d) staff support (especially engineering) being more focused on U-3 priorities than U-4.


� In support of it not being possible to reduce the current 16-to-18-month lag in the U-4 COD with respect to the U-3 COD, VMG’s analysis of the historical average time difference between US dual unit sites CODs is 18 months, and for Vogtle 1 and 2 it was nearly 2 years.


� Subsequently, the company has assumed different schedule delay cost risks (i.e., based on just a slip of the U-3 COD, and separately just a slip of the U-4 COD); however, for purposes of this analysis we will first stay with the “over-all project” schedule delay cost risk of $ 100 M/ month, and at the end of the analysis assume a U-4 only schedule delay cost of $ 35 M/ month.


� This issue is addressed separately in the testimony of Mr. Roetger and Dr. Jacobs.


� In the 2.75 years that have elapsed since the June 2018 Baseline, exclusive of the schedule contingency the balance of that contingency equals $1.305 B (i.e., $ 1.995 B less the $ 690 M used for schedule slip), and this $ 1.305 B has already been consumed (and exceeded) to address emergent risks (exclusive of schedule delays).   Further, that was prior to the more recently experienced discovery of construction quality issues and the need for additional remediation work to correct those issues.  So, more than $ 1.305 B of contingency was required in 2.5 years for issues other than schedule slip, and the project has roughly 2 or more years to go, yet only $ XXXX remains to cover the cost of both schedule slip and emergent cost risk issues.  


� To help avoid confusion, note that these amounts are the total (over all time) EAC estimates for this item, and not just the ETC.
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