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I. INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Timothy J. O’Connor. I am the Chief Nuclear Officer (“CNO?”)
for Northern States Power Company, a Minnesota corporation (“Xcel
Energy” or the “Company”). The Company is a wholly-owned utility
operating company subsidiary of Xcel Energy Inc. I am responsible for all
nuclear activities at the Monticello Nuclear Generating Plant (“the Plant” or
“Monticello”) and the Prairie Island Nuclear Generating Plant (“Prairie

Island”).

HAVE YOU TESTIFIED PREVIOUSLY IN THIS PROCEEDING?

Yes. I provided Direct Testimony, Exhibit ____ (T]JO-1).

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?
The purpose of my Rebuttal Testimony is to address issues raised in the July 2,
2014 Department of Commerce, Division of FEnergy Resources’
(“Department”) Direct Testimony related to the Company’s prudent
implementation of the Life-Cycle Management (“LCM”) and Extended Power
Uprate (“EPU”) program (“LCM/EPU Program”, “LCM/EPU Project”,
“Project”, or “Program”) at Monticello. Specifically, I will address the
tollowing issues:

e The benefits of the LCM/EPU Program;

e The accounting and final costs for the LCM/EPU Program;

e Nuclear Regulatory Commission (“NRC”) communications during

licensing and recent NRC issues at Monticello;

1 Docket No. E002/CI-13-754
O’Connor Rebuttal
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e The prudence of the Company’s management of the Program; and

e The allocation of costs between .LCM and EPU.

II. LCM/EPU PROGRAM BENEFITS

AFTER REVIEWING THE DEPARTMENT’S DIRECT TESTIMONY, DO YOU HAVE
ANY OPENING REMARKS THAT YOU WOULD LIKE TO MAKE?

Yes, I note that while the Department’s witnesses are generally critical of the
planning, management, and oversight that the Company provided for this

Program, they do not identify any specific actions we took as imprudent.'

In addition, the Department witnesses have not criticized the results of the
construction effort. We recognize that this Program was more costly and
difficult than we had anticipated. But despite the challenges we faced, the
work we completed was the right work to do and it was done well. Since
start-up in 2013, we have not experienced any major mechanical issues with
the equipment installed or modified during the Program. While we continue
to encounter issues with license compliance, these issues do not reflect upon

the operations of the Plant.

In addition, the Department witnesses fail to acknowledge the larger context
in which this Program arose. Prior to being relicensed in 2005, many of the
Plant’s systems were operating at or near the margin. With relicensing came
the responsibility to ensure that the Plant’s systems could operate safely and

reliably through at least 2030, with plenty of margin to support operations

! In the Department’s response to the Company’s Information Request No. 8, Department consultant Mr.
Mark W. Crisp stated that he did not determine that Xcel Energy’s actions were imprudent. Exhibit __
(TJO-2), Schedule 1.

2 Docket No. E002/CI-13-754
O’Connor Rebuttal
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beyond that date if all necessary regulatory approvals can be obtained. The
work that we completed was necessary to address component aging and
obsolescence while restoring, as well as improving, operating margins to
ensure safety and reliability for the long-term. The Plant has greater safety

margins and is now safer and more reliable as a result of the work we did.

As described more fully in Company witness Mr. David M. Sparby’s Rebuttal
Testimony, it is also important not to lose sight of the value we provided to
our customers and to the State of Minnesota with this Program. The work we
completed supports the continued operation of approximately 671 megawatts

(“MWSs”) of carbon-free generation until at least 2030 and potentially beyond.

HAVE THERE BEEN ANY RECENT DEVELOPMENTS IN THE AREA OF
REGULATION OF CARBON EMISSIONS SINCE FILING YOUR DIRECT TESTIMONY
THAT COULD IMPACT THE NEED FOR CARBON-FREE GENERATION SUCH AS
THAT PROVIDED BY MONTICELLO?

Yes.  The Environmental Protection Agency (“EPA”) released draft
regulations on June 2, 2014 that would, for the first time, limit carbon dioxide
emissions at existing fossil fuel-fired generating units and set state-by-state
targets for reductions in greenhouse gas emissions. The EPA’s draft rule has
the potential to require Minnesota to reduce its carbon emissions by 40
percent by 2030. While these regulations are not final, they do underscore
that nuclear facilities such as Monticello would be key to ensuring that the

State of Minnesota can meet its carbon emissions target.

3 Docket No. E002/CI-13-754
O’Connor Rebuttal
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IN RESPONSE TO THE DEPARTMENT’S CONCERNS ABOUT THE OVERALL
CONDITION OF MONTICELLO, WHAT WAS THE CONDITION OF MONTICELLO
PRIOR TO COMMENCING THE LCM/EPU PROGRAM?

Monticello commenced operations in 1970 pursuant to a 40-year operating
license from the NRC. Prior to a legislative change in 2003, we anticipated
that we would not be able to operate Monticello beyond the expiration of that
initial license in 2010. As a result, we deferred major capital investments and
upgrades to the extent possible, focusing instead on those investments
necessary to operate Monticello safely until retirement in 2010. In addition,
industry codes and standards changed and other plants that could seek license

extensions undertook modernization efforts; Monticello did not.

Our capital budget for Monticello, from the mid 1990s until 2003, was kept to
around only $5 million per year for non-regulatory capital projects. As the
Department’s testimony acknowledges, just prior to initiation of the Program,

the book value of Monticello had depreciated to $153 million.”

WHAT DID THIS MINIMAL CAPITAL INVESTMENT IN MONTICELLO MEAN FOR
THE PLANT EQUIPMENT?

This meant that, prior to the LCM/EPU Program, much of the Monticello
power block side equipment was aging and in some cases obsolete, with
increased wear rates reducing equipment operating margins. For instance,
several key pieces of equipment were original plant equipment and had
reached the end of their design operating life. This included four of the ten
feedwater heaters which were original Plant equipment and two others which

were 30 years old. These heaters were reaching their minimal code allowable

2 O’Connor Direct at 43:16-18; Jacobs Direct at 4:1-2.

4 Docket No. E002/CI-13-754
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thickness. The equipment in a boiling water reactor (“BWR”) tends to
experience more wear as there is higher energy steam that passes through
many components of the major equipment than the equipment in a
pressurized water reactor (“PWR”). A PWR separates the water from the
steam before sending the steam to the steam generator. This means that

equipment in a BWR is subject to more erosion than that in a PWR.

The reactor feed pump motors and the condensate pump motors were also
original plant equipment. The main power transformer and the 1AR
transformer were also being managed to retirement as they were 40 and 60
year old units, respectively. Also, we operated many analog systems when the
rest of the industry was moving to digital. A significant aspect of the
LCM/EPU Program was to replace these aged and degraded systems and

components.

Also, prior to initiating the LCM/EPU Program, we had not made any major
improvements to the original 4 kV electrical distribution system that provides
essential electrical service for Monticello’s operation of both safety- and non-
safety-related equipment. Given the electrical load additions that occurred
over the first 40 years of Monticello’s operation, we had an imminent need to
add new electrical distribution capacity to increase margins and avoid

overloading the existing electrical buses for safe operation beyond 2010.

5 Docket No. E002/CI-13-754
O’Connor Rebuttal
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DO THE DEPARTMENT WITNESSES DESCRIBE ANY OF THE BENEFITS ACHIEVED
BY THE PLANT?

Department witness Mr. Christopher J. Shaw acknowledges that the Program
overall was cost-effective.’” 1 am disappointed that Department consultants
Mr. Mark W. Crisp and Dr. William R. Jacobs make no reference to Program
benefits. While we do not dispute that the overall costs of the LCM/EPU
Program were higher than we expected, we believe it is crucial that the
Minnesota Public Utilities Commission (“Commission”) also bear in mind the

benefits we achieved as part of its consideration.

WHAT ARE THE BENEFITS OF MONTICELLO’S LCM/EPU PROGRAM?
Mr. Sparby provides a discussion of the benefits accruing to our customers
and the State. I will summarize the benefits to the plant and our employees

arising from the costs that the Department consultants criticize.

o Condensate Demineralizer Systen.  We replaced the old condensate

demineralizer system that was operated through analog controls with a new
automated, digital system. The old system required multiple manual valve
manipulations while the new system automated and repositioned the
system components to reduce the potential for human error. The old
system required two plant a total labor time of 12 to 16 hours per week to
clean the vessels. The total labor time for the new process is
approximately four hours per week. Further, the new system more
efficiently removes fine debris and resin from the condensate and as a

result we expect reduced operations and maintenance costs.

3 Shaw Direct at 15:3-5.

6 Docket No. E002/CI-13-754
O’Connor Rebuttal
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o  Electrical Distribution Systems. Our addition to electrical distribution capacity

allows us both to split the internal power needs (providing additional
redundancy) and operate Monticello with substantially higher operating
and safety margins and provide sufficient capacity to sustain existing and
new electrical loads. This improved electrical performance reduces the
likelihood of trips and forced outages. This new system will also ensure
that we are able to meet evolving regulatory requirements after the events

at the Fukushima Dai-ichi Nuclear Power Plant.

Power Range Neutron Monitoring. 'The new Power Range Neutron Monitoring

(“PRNM?”) System is a state-of-the-art system that allows us greater insight
and information about Monticello’s reactor core performance.
Approximately 17 reactors of the 35 domestic BWR nuclear plants have

modernized their PRNM System to the standard we now employ.

Feedwater Heaters. Six of the ten feedwater heaters in the Plant were down

to minimal code-allowable metal thickness. Replacing them allowed us to
avoid substantial maintenance to re-tube them, avoiding longer re-fueling

outages.

Reactor Feed Pumps and Motors. The new reactor feed pumps and motors

improved Monticello’s operational reliability by addressing or eliminating

issues related to the age and wear of the existing equipment.

Steam Dryer. The new steam dryer is providing substantial benefits because

it is more efficient at removing moisture from the steam produced in the

7 Docket No. E002/CI-13-754
O’Connor Rebuttal
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reactor, reducing future operation and maintenance costs on larger

components such as turbine blading.

® DPlant Operations. We made design choices to be user-friendly to our NRC-

licensed operators, by minimizing the number of new operator procedures
for normal, abnormal, and emergency situations, such as implementing the

two-pump solution for the reactor feed pumps and motors modification.

Turbine. Our new turbine eliminated a higher vibration condition which

added maintenance and monitoring expenses.

Q. DEPARTMENT WITNESS MS. NANCY A. CAMPBELL IDENTIFIES ISSUES AT
MONTICELLO.* HOW HAS THE PLANT BEEN OPERATING SINCE THE 2013
OUTAGE?

A. The Plant has operated well since the final LCM/EPU Program modifications
were placed in-service after the 2013 outage. The Plant experienced no faults
or trips as it was brought back online after the conclusion of this outage, nor
did it experience any trips or faults as it was brought back online after the
2009 or 2011 outages. The Plant has run well, operating at a 95 percent
capacity factor this past summer. This was unusual when compared to other
utilities that had significant adverse issues arise after installing major new

equipment.’

4 Campbell Direct at 3:21-24.

> We have had some data collection and analysis issues relating to ascending from the previous 600 MWe
to about 671 MWe as is now authorized by the EPU license. As I describe in my Surrebuttal Testimony in
the rate case (Docket No. E002/GR-13-868) we are working with the NRC to addtess the issue. I expect
that initial determinations of the significance of the outlier data will be made in the next few weeks. This
has required adjustment to our ascension schedule, but I am optimistic this issue will be resolved.

8 Docket No. E002/CI-13-754
O’Connor Rebuttal
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IS THIS TYPE OF SMOOTH TRANSITION FROM AN OUTAGE AFTER EPU
MODIFICATIONS CONSISTENT WITH THE CONCERNS MS. CAMPBELL RAISES?

No. In looking at other nuclear plants across the country, several have
experienced significant problems following installation of EPU upgrades. I

summarize several of these examples below:

e St. Lucie experienced two plant trips following EPU upgrades;

e Turkey Point experienced a trip during generator testing as the plant
was brought online following the EPU;

e Nine Mile Point experienced seal problems on their reactor feed pumps
(including fires in the equipment). They were forced to reduce power
several times after startup to address seal issues; and

e Grand Gulf experienced a plant trip during power ascension. The trip
was tied to the ISO Phase Bus Duct Cooling, not EPU equipment.

However, EPU equipment compounded the facility’s response.

The smooth restart we achieved at Monticello after each outage is further

evidence of the quality work and testing we performed.

YOU MENTIONED THAT THE PLANT COULD CONTINUE TO OPERATE BEYOND
2030 BUT THE NRC LICENSE IS ONLY VALID UNTIL 2030, CORRECT?

That is correct. Our currently NRC license is valid until September 2030. I
made this statement to note that some of the equipment we replaced as part
of this Program was original plant equipment and had lasted 40 years prior to
replacement. Based on the quality of work and equipment installed as part of
the LCM/EPU Program, I expect that much of this equipment will last

beyond the term of the license extension. If we obtain the necessary State and

9 Docket No. E002/CI-13-754
O’Connor Rebuttal
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tederal regulatory approvals to operate the Plant beyond 2030, the benefits of

this Program for our ratepayers and our State will only grow.

I note that federal law and regulation governing the safety of U.S. nuclear
reactors currently allow utilities to renew nuclear plant operating licenses for
20 years beyond their original, 40-year license term. The NRC and the nuclear
industry are well underway to develop extended license policies to ensure that
extending operating plants’ lives beyond 60 years is safe, manageable, and
economical. The NRC refers to this initiative as the “subsequent license
renewal.” I have attached a White Paper from the Nuclear Energy Institute

discussing this initiative as Exhibit ___ (TJO-2), Schedule 2.

ITII. PROGRAM COSTS AND ACCOUNTING

A. Final Program Costs

DEPARTMENT WITNESS MS. CAMPBELL STATES THAT AS OF MARCH 31, 2014,
THE COMPANY ESTIMATED THE TOTAL COSTS FOR THE LCM/EPU PROJECT
AT $748.1 MILLION (INCLUDING ALLOWANCE FOR FUNDS USED DURING
CONSTRUCTION (“AFUDC”)) ON A TOTAL COMPANY BASIS. IS THIS CORRECT?
Yes. On May 7, 2014, in response to the Department’s Information Request
No. 88, the Company provided an estimate of the total costs for the
LCM/EPU Project of $748.1 million. This $748.1 million includes $635.3
million for construction work in progress, $28.0 million for retirement work in
progress (“RWIP”), and $84.8 million for AFUDC. This estimate also
includes costs estimates for the work remaining in 2014 and anticipated
vendor settlement amounts. I have included Attachment A to the

Department’s Information Request No. 88 that includes our aggregate cost

10 Docket No. E002/CI-13-754
O’Connor Rebuttal
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numbers from August 31, 2013 through March 31, 2014 (including AFUDC)
with my Rebuttal Testimony as Exhibit ___ (TJO-2), Schedule 3.

MS. CAMPBELL REQUESTS THAT THE COMPANY FILE AN UPDATE ON THE FINAL
COSTS FOR THE PROJECT IN ITS SURREBUTTAL TESTIMONY. WILL THE
COMPANY PROVIDE SUCH AN UPDATE?

Yes. That submittal will include an explanation of any differences between

these costs and the cost estimates provided in March 2014.

B. Single Work Order
MR. CRISP CRITICIZES THE COMPANY’S USE OF A SINGLE WORK ORDER AS

?0 \WHY WAS IT

EVIDENCE THE PROGRAM WAS NOT “WELL-STRUCTURED.
APPROPRIATE FOR THE COMPANY TO INITIALLY UTILIZE A SINGLE WORK
ORDER FOR THIS PROJECT?

As Company witness Mr. Scott L. Weatherby describes in his Direct
Testimony, when we commenced this Project, all of the costs were accounted
for in a single common work order (number 10245258). Use of a single work

order was appropriate at the initial stages of the Project given the strategic

integrated approach to the overall initiative.

PLEASE DESCRIBE HOW THE PROGRAM DEVELOPED AS A COMBINED AND
INTEGRATED INITIATIVE AND NOT AS SEPARATE LCM AND EPU INITIATIVES?

The Governance Council approved the Monticello relicensing strategy after a
July 2003 presentation. This presentation is attached to my Rebuttal
Testimony as Exhibit ___ (TJO-2), Schedule 4.

¢ Crisp Direct at 27:17-23.

11 Docket No. E002/CI-13-754
O’Connor Rebuttal
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Several years later, the Company began looking at the two initiatives in more
detail from a high-level strategy and accounting perspective. As we continued
through the evaluation process and into 2006, the Company recognized that
the initiatives were sufficiently overlapping that it was most efficient to
combine the LCM work with the EPU Program in August of 2006.
Information supporting the determination by the Financial Council to
recommend a unified program to the Board of Directors is included with my
testimony as Exhibit ___ (TJO-2), Schedule 5. As seen on the page marked
NSP 0013150 in this Schedule, the budget item was initially presented to the
Financial Council as the EPU initiative only, but was ultimately combined into
the LCM/EPU Program for budgeting purposes before the Financial Council
approved the recommendation to the Board of Directors. The Board

approved a combined LCM/EPU Program in August 2006 for $274 million.

DO YOU AGREE WITH DR. JACOBS’ CRITICISM THAT THE UNIFIED INITIATIVE
HAD VIRTUALLY ALL COSTS ATTRIBUTABLE TO THE EPU AND NOT THE LCM?’

No. We knew we had to undertake LCM modifications to the equipment and
our work with General Electric showed that much of this same equipment
would be impacted if we moved to uprate conditions. The separate efforts
involved so much overlap, we believed this combined approach was both

reasonable and necessary to implement the Project.

We identified some of these LCM modifications in our Independent Spent
Fuel Storage Installation (“ISFSI”) Certificate of Need Application, including
replacement of feedwater heaters, replacing the generator rotor and rewinding

the generator, cable replacements, steam dryer replacement, repairing or

7 Jacobs Direct at 8:2-4.

12 Docket No. E002/CI-13-754
O’Connor Rebuttal
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replacing main steam and feedwater piping, and other capital improvements as

shown in Exhibit __ (TJO-2), Schedule 6.

At the time of the ISFSI application, we estimated those LCM projects to cost
approximately $135 million. At that time we noted that this was only a
representative list. Multiple LCM modifications were affiliated with multiple
EPU modifications and we identified an opportunity to take advantage of the
efficiencies of a joint initiative and streamline the overall capital workload at

Monticello.

ARE THERE ANY PROGRAM COSTS THAT WERE NOT INITIALLY ASSIGNED TO
SPECIFIC CHILD WORK ORDERS?

Yes. Approximately $104.4 million were not initially assigned to a specific
child work order but are attributed to common costs for the Program. It is
the Company’s practice for construction projects to direct assign whatever
charges are identifiable as related to a specific subproject activity and to
allocate the remainder as common costs related to support all activities. For
the LCM/EPU Program, these common costs include design and engineering
work, consulting work, and other activities, such as radioactive protection,
staffing, and scaffolding that were undertaken to support multiple subprojects.
The $104.4 million in common costs was allocated on a pro rata basis among

the subprojects upon completion.

13 Docket No. E002/CI-13-754
O’Connor Rebuttal
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MsS. CAMPBELL RAISES A CONCERN ABOUT THE LEVEL OF COMMON COSTS AND
THE TRANSPARENCY OF THE COMPANY’S SPENDING.® HOW DO YOU RESPOND
TO THOSE CONCERNS?

The $104.4 million represents approximately 15.7 percent of the total
LCM/EPU Program costs. This level of common costs for a project of this

magnitude and scope, with multiple subprojects, is reasonable.

With more than 40 subprojects ultimately being included in the LCM/EPU
Project, it is reasonable for 15.7 percent of the total costs to be either: (a)
related to the overall equipment systems being modified, without being tied to
specific equipment or subproject elements, or (b) supporting multiple (or all)
subprojects. Additional information regarding the common costs for this
Program are provided in the Company’s response to the Department’s
Information Request Nos. 38 and 42 which are attached to my Rebuttal
Testimony as Exhibit ___ (TJO-2), Schedule 7.

Ms. CAMPBELL ALSO TESTIFIES THAT THE COMPANY’S USE OF A SINGLE WORK
ORDER MADE IT DIFFICULT TO TRACK COSTS FOR THE PROGRAM AND “DOES

959

NOT MAKE SENSE TO [HER] AS AN ACCOUNTANT.”” HOW DO YOU RESPOND?
I am not an accountant and Mr. Sparby provides a response to Ms. Campbell’s
concern. I note that in preparation for this case, we provided the Department

with a comprehensive database to track and account for costs.

8 Campbell Direct at 18-22.
9 Campbell Direct at 21:18-19.

14 Docket No. E002/CI-13-754
O’Connor Rebuttal
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Dr. JACOBS NOTES THAT THE MAJORITY OF THE CHILD WORK ORDERS ARE
LABELED AS “EPU” WHILE THE COMPANY HAS CLAIMED THAT A MAJORITY OF
THE WORK WAS ATTRIBUTED TO LCM. CAN YOU EXPLAIN THIS?

Yes. As I stated above, the Company viewed the LCM/EPU Program as a
single integrated project to upgrade the entire plant to operate until at least
2030. We used the moniker “EPU” as a shorthand for the LCM/EPU

Program as a whole.

This nomenclature was not meant to, nor does it, evidence that a particular
modification or child work order was solely attributed to EPU. For example,
the Department and the Company agree that the steam dryer modification was
100 percent LCM, yet the Company work order for this modification is
labeled “EPU Steam Dryer Replacement.” See Exhibit _ (TJO-1), Schedule
7 at 1. By whatever label, the capital improvements we implemented are an

important part of upgrading and maintaining an older nuclear plant.

IV. PRIOR EPU AT MONTICELLO

IN HIS DIRECT TESTIMONY, MR. CRISP REACHES SOME CONCLUSIONS BASED
ON THE PLANT’S PRIOR UPRATE (THE “1996/8 RERATE”).10 PLEASE EXPLAIN
THE 1996/8 RERATE TO WHICH MR. CRISP REFERS.

From 1996 to 1998, the Plant underwent a modest rerate to take advantage of
existing design margins at Monticello. The 1996/8 Rerate was the first EPU
to be completed in the United States. This EPU increased the output of

Monticello by approximately 6.3 percent of the original license thermal power.

10 §ee Crisp Direct at 5:20-25.
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WHAT WAS THE LEVEL OF ENGINEERING AND IMPLEMENTATION THAT WENT
INTO THE 1996/8 RERATE?

The 1996/8 Rerate did not require significant physical modifications to the
Plant. Rather, the 1996/8 Rerate was designed to allow us to captute
additional capacity that was already available by confirming Monticello would
continue to operate safely at the higher output level and make any necessary

modifications while we were undertaking already-scheduled LCM efforts.

WHAT PHYSICAL MODIFICATIONS TO MONTICELLO WERE MADE AS PART OF
THE 1996/8 RERATE?
To achieve this new output level, in addition to calculation and operational
analysis, the Company completed minor modifications that included:
e Tuning of water chemistry controllers;
e Changes to setpoints for the PRNM, annuciators, and main steamline
flow;
e Increase condensate pump hotwell level;
e Recertification of feedwater heaters;
e Installation of drainlines and fresh air intake for the control room
heating and ventilation;
e Replace all low pressure turbine components, including the inner
casing, rotor, blades, and diaphragms; and

e Replace high pressure turbine.

WHAT WAS THE COST OF THE 1996/8 RERATE?
The 1996/8 Rerate was done primarily through operation and maintenance
expenses. The 1996/8 Rerate cost $4.5 million in operation and maintenance

costs and $31.2 million in capital expenses. The expenses included $30.6

16 Docket No. E002/CI-13-754
O’Connor Rebuttal



O o 41 & Ut A~ LN -

[N TR NS TN NS TN NG YRR NG TR (NG YT S VG OO N VA G G SN
uaa A LW NN, OO Y SN U AL, O

PUBLIC DOCUMENT: TRADE SECRET DATA EXCISED

million associated with the turbine that were required to support continued
plant operation and costs associated with unit efficiency improvements and
rerate steam flows. The investment in the 1996/8 Rerate reduced the cost to
operate Monticello as it increased the generation of Monticello at a very low

capital cost.

MR. CRISP COMMENTS THAT “AS-BUILT” SUMMARIES OR CONDITIONS SHOULD
HAVE BEEN PREPARED OR KNOWN AS PART OF THE 1996/8 RERATE."' IS HE
CORRECT?

No. Mr. Crisp’s statement that as-built summaries or conditions should have
been prepared or should have been known because of the 1996/8 Rerate is
not a reasonable conclusion. The 1996/8 Rerate required very minimal actual
construction work and was primarily achieved through calculations. For the
most part, the 1996/8 Rerate was accomplished through calculations that
allowed us to capture capacity that Monticello was already physically able to
produce. The only major modification for the 1996/8 Rerate were the high-
and low-pressure turbines. I note that the turbine modification during the
2009 outage was not impeded by lack of as-built drawings. In response to
Company Information Request No. 6, attached to my Rebuttal Testimony at
Exhibit ___ (TJO-2), Schedule 8, Mr. Crisp provided a list of documents that
he referred to in making his statement regarding as-built drawings. The
Monticello-specific documents Mr. Crisp references in this response do not
require further development of as-builts beyond those that have been
prepared to date. I address the documents that are not Monticello-specific as

follows:

11 Crisp Direct at 5:20-22.
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o NRC QA Program Procedure 35742B sets forth the requirements for existing

as-built drawings and the procedure for addressing discrepancies as they
are found. Non-conformances and installation of mechanical items do
require revisions to as-builts. No as-built development beyond what was

already done under the 1996/8 Rerate is required by this procedure.

o NRC Inspection Procedure 37051, 10 CFR 52, and ANSI N45.2 apply to

facilities that began operation after Monticello received its operating

license.

e 70 CFR 50 applies to safety-related components whereas the modifications
during the 1996/8 Rerate and LCM/EPU Program were primarily non-

safety-related.

IN YOUR EXPERIENCE, IS IT UNUSUAL THAT AS-BUILTS ARE NOT READILY
AVAILABLE FOR ALL SYSTEMS AT MONTICELLO?

No.  When first-generation nuclear plants were constructed, as-built
configuration drawings of non-safety-related plant systems were not fully
developed. This was because many mechanical systems were field run,
meaning craft labor determined the routing during installation, to expedite
installation. When Monticello was constructed in the late 1960s, little
consideration was given to potential future major upgrades and it was assumed

that the original equipment would last the duration of the license.

In the 1980s, Monticello committed to verify electrical systems on as-builts
when we completed Plant modifications. This mitigates the risk of electrical

systems not propetly documented at the time of construction.  This
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commitment does not apply to other non-safety-related systems. However, in
2008, Xcel Energy adopted the approach to update all as-built drawings
whenever it undertakes a project within the Plant. This standard procedure
now documents mechanical, electrical, and civil as-built conditions when
discrepancies are found in these non-safety-related systems but does not to
create fully developed as-built plans absent a modification to the equipment.
We provide detail on Xcel Energy’s experience with as-built drawings in the
Company’s response to the Department’s Information Request No. 27,

attached to my Rebuttal Testimony as Exhibit ___ (T]JO-2), Schedule 9.

V. NRC COORDINATION AND COMMUNICATIONS

A. NRC Interaction Through Licensing Process
1. Communications

DEPARTMENT WITNESS MR. CRISP ASSERTS THAT THE COMPANY SHOULD
HAVE MAINTAINED EXTENSIVE COMMUNICATION WITH THE NRC DURING
THE LICENSING PROCESS.'> WAS THIS THE CASE?

I first want to point out that Mr. Crisp does not assert that the Company
failed to do this, although a cursory review could lead one to incorrectly
assume this is what he meant. I agree with his observation that extensive
communication is important and want to dispel any implied suggestion that

this was a shortcoming by the Company.

12 Crisp Direct at 15:8-12.
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DESCRIBE THE COMPANY’S COMMUNICATIONS WITH THE NRC REGARDING
THE LCM/EPU PROGRAM.

The Company communicated extensively with the NRC during the licensing
process. A log of the Company’s major communications with the NRC
related to the EPU License Amendment Request is attached to my testimony
as Exhibit __ (TJO-2), Schedule 10. This communication log has over 231
entries spanning from 2007 to 2014 and does not even include all of the

informal contacts between the Company and the NRC.

WHAT COMMUNICATIONS WITH THE NRC ARE NOT INCLUDED IN THIS
COMMUNICATION LOG?

This log does not list routine communications that the Company had with the
NRC. For example, brief discussions between Company personnel and the
NRC on the status of information requests, meeting preparations, or, in some
cases, even technical feedback are not included in this log. 1 also note that
between July 2011 and March 2013 we held weekly calls with the BWR
Owners’ Group, that sometimes include NRC personnel, to go over technical
approaches related to containment accident pressures (“CAP”) analysis.
These weekly calls are not listed on the log. Also, we were not able to retrieve
a full set of communication records prior to September 5, 2009, as certain key
personnel involved with NRC communications at that time are no longer with

the Company.
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THE DEPARTMENT CRITICIZES THE COMPANY FOR NOT DISCLOSING IN OUR
2005 LICENSE RENEWAL APPLICATION TO THE NRC THE POTENTIAL FOR AN
EPU AT MONTICELLO."” HOW DO YOU RESPOND?

Describing an uprate in the license renewal application would have been
contrary to NRC policy. The NRC will only process one application at a time.
Also, we did not have internal authorization to move forward with the uprate
then. Had we mentioned any uprate in our 2005 license renewal application to
the NRC, this would have been inconsistent with the status of our evaluations

and potentially prejudiced the review of our license extension application.

2. Steam Dryer Issue

MR. CRISP ALSO TESTIFIES THAT THE COMPANY’S WITHDRAWAL OF ITS
LICENSE AMENDMENT REQUEST IN JUNE 2008 IS EVIDENCE OF POOR
PLANNING AND “MANAGEMENT INDECISIVENESS” BY THE COMPANY.'* CAN
YOU EXPLAIN WHY THE COMPANY WITHDREW ITS INITIAL REQUEST.>

Our withdrawal was not the result of poor planning or indecisiveness; rather it
was the result of the increased level of detailed engineering analysis required
by the NRC for our initial proposal to modify rather than replace the existing
steam dryer. I explain this issue extensively in my Direct Testimony'> but Mr.

Crisp does not acknowledge that explanation.

DESCRIBE THE WORK THAT THE COMPANY UNDERTOOK THAT SHOWS MR.
CRISP’S CRITICISM TO BE UNFOUNDED.
The Project team did significant due diligence and background work to

understand the regulatory requirements of a nuclear uprate prior to submitting

13 Crisp Direct at 13:13-27.
14 Crisp Direct at 14:1-7.
15 O’Connor Direct at 53-55.
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the initial License Amendment Request. We met in person with the NRC
three times in 2007 and 2008 during the application-creation process. The
first meeting was used to meet formally with the NRC Staff and gain the
NRC’s input on the best method to prepare the License Amendment Request.
The second two meetings were devoted to steam dryer analysis
methodologies. The NRC Staff did not raise any significant technical
concerns with our proposed steam dryer modifications or our supporting

engineering analyses.

WHAT CAUSED THE NRC TO CHANGE ITS APPROACH TO STEAM DRYER
MODIFICATIONS?

In March 2008, approximately two weeks before we submitted our initial
License Amendment Request, the Advisory Committee on Reactor Safeguards
(“ACRS”) effectively requested an increase in the level of scrutiny for the
steam dryer structural analysis by increasing the minimum acceptable stress
ratio. We discussed this change with management and it was unclear whether
or not the ACRS ratios would be applied by the NRC to our Plant. We made

the decision to proceed with our initial License Amendment Request.

HOW WAS THE STEAM DRYER ISSUE WITH THE NRC RESOLVED?

Ultimately, based on continuing changes to steam dryer analysis requirements
by the NRC, we decided to replace, rather than modify, the existing steam
dryer. The Company met with the NRC again in October 2008 and
resubmitted the EPU License Amendment Request to the NRC on November
5, 2008. In 2009, we continued our work on the steam dryer design and

procurement. We also continued to work with the NRC and responded to
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Requests for Additional Information (“RAIs”) during this time. On February

18, 2010, we notified the NRC of our intent to install a new steam dryer.

After we decided to replace the steam dryer, the NRC began to focus on
whether the structural analysis of the new steam dryer was sufficient. The
review of the new steam dryer included numerous iterations of the analyses.
This was the last substantive issue to be resolved with the ACRS in September

2013.

DID THE DECISION TO REPLACE THE STEAM DRYER INCREASE COSTS FOR THE
PROGRAM?

Without question, yes. The decision to replace the steam dryer resulted in a
Project cost increase of $31 million for the dryer and approximately $3.5
million for repairs to strain gauges used to monitor steam dryer loads, repairs
to accelerometers used to monitor piping vibration, and removal of steam

dryer instrumentation.

3. Licensing and Caleulation Costs

DR. JACOBS TESTIFIES THAT EVOLVING NRC REGULATIONS, IN PARTICULAR
THOSE RELATED TO THE CAP ANALYSIS, AND THE EVENTS AT FUKUSHIMA
DID NOT IMPACT THE PROGRAM SCHEDULE.'® DO YOU AGREE WITH THIS
ASSESSMENT?

I agree with Dr. Jacobs that the Company was not able to complete the
Program by 2011 and the delay in licensing did not delay the ability of
Monticello to ascend to uprate operating conditions. It is, however, important

to note that the delay in the license did add to our licensing costs. We spent

16 Jacobs Direct at 15:9-23.
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over $50 to $80 million more in licensing costs than we originally anticipated,
depending on whether you use 2006 or 2008 estimates as the starting point.
While not the primary driver of Program cost increases, this increase is

certainly notable.

Dr. JACOBS NOTES THAT THE DELAY IN LICENSING DID NOT CHANGE THE
CAPITAL COSTS FOR THE PROGRAM AND THAT COSTS OF THE NRC REVIEW
WERE MINOR.'” HOW DO YOU RESPOND?

Overall, the evolving NRC regulations were a significant driver in the costs we
incurred for the Program. While we did not separately track costs to specific
NRC requirements, we incurred additional licensing and design costs
necessary to demonstrate Monticello’s compliance with the relevant regulatory
requirements. Also, increasing NRC scrutiny related to analysis of existing
steam dryers resulted in our decision to replace rather than modify our steam

dryer. Table 1 provides our estimate for the these increased costs.

Table 1. NRC Related Costs for the Program

Cause Cost
Increase in Licensing Costs $30+ million (increase over 2008 estimate
Additional Calculation Costs $16+ million
Addition of New Steam Dryer $30+ million (added to scope after 2007
authorization)

Addition of Monitoring Equipment | $7 million (added to scope after 2007

authorization)
CAP Issues $1 million
17 Jacobs Direct at 15:11-13.
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The CAP issues contributed to a four year delay in our license schedule. I
discuss the schedule impacts in further detail after I explain the increase in

licensing costs during the Project.

EXPLAIN WHY LICENSING COSTS INCREASED DURING THE PROGRAM.

The NRC’s licensing process required an iterative engineering process to
demonstrate the Plant’s ability to operate safely at uprate conditions. To
obtain approval of our License Amendment Request we had to demonstrate
that Monticello would remain within its safety limit under the revised licensing
basis and the planned operating limits would remain within the licensing basis
for the facility. An initial review of each structure, system, or component
needed to be revised when a connected or supporting system required a

change that impacted the original structure or system.

During the 2000s, the NRC determined that a higher standard is expected for
new EPU license amendment submittals as compared to previous submittals.
In total, we received and responded to more than 460 RAIs pertaining to the
EPU and Maximum Extended lLoad Line Limit Analysis (“MELLLA+")
License Amendment Requests. Despite the NRC’s stated 12-month target
time to process a License Amendment Request, ours was pending with the

NRC for more than five years.

The Company did not attempt to track costs associated with the changing
regulatory regime over the course of the Program. Overall, however, our
design and engineering costs were approximately $158.8 million," which

included both expected design costs and a significant portion attributable to

18 O’Connor Direct at 6, Table 2.
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the numerous iterations necessary to demonstrate Monticello’s operating

ability.

How DID THE COMPANY TRY TO MINIMIZE LICENSING COST INCREASES?

We worked with contractors to identify the licensing issues that needed to be
addressed. Those issues were identified based on a review of all Monticello-
specific design and licensing basis requirements, permits, available EPU
operating experience, and regulatory issues as found in ACRS transcripts and
NRC notices, and areas of review contained in NRC Review Standards for
EPUs, RS-001. Xcel Energy’s Project team also reviewed NRC RAIs and
responses for previous licensees to identify the industry issues that concerned

the NRC staff.

The Project team did significant due diligence and background work to
understand the regulatory requirements of a nuclear uprate. During the
NRC’s review of our application, we communicated with the NRC regularly
regarding schedule, scope, and upcoming events. We also met at least 20
times with the NRC in person and had at least 61 additional conference calls

with NRC technical reviewers over the course of the NRC’s review.

EXPLAIN WHY THE COMPANY INCURRED ADDITIONAL COSTS RELATED TO
CALCULATIONS TO SUPPORT THE NRC LICENSING EFFORTS.

Additional calculations were required due to the revision to our calculation
fleet procedures after issues were raised during an NRC Region III inspection.
Initial Project estimates assumed that we could make a targeted change when
making a major revision to a calculation. This would have allowed changing

only that portion of the calculation that was impacted. The fleet procedure
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change required validation of all inputs and assumptions used when any major
revision occurred. This change resulted in reconstitution of the design basis

for these type of revisions.

In some cases, correction of previously existing legacy issues substantially
increased the required number or complexity of calculations impacted by the
Program. Because we were required to comply with all of the requirements
for providing revised calculations, the change resulted in a threefold increase
in the amount of work necessary to complete approximately 500 major
calculations. In addition, a substantial increase in the total population of
calculations occurred from the 1996/8 Rerate, and this calculation procedure
change resulted in the need to perform a complete reconstitution of the high-
energy line break, motor operated valve, air-operated valve, and equipment
qualification programs and substantial changes associated with instrument
setpoint methodologies. The costs associated with a significant portion of the

calculation work was tracked in five work orders as shown in Table 2.

Table 2. NRC Calculation Work Orders

Project Modification Work Order Final Costs
High-Energy Line Break 11636097 $4,778,454
Environmental Qualification 11636101 $2,522,236
Instrument Service Requirements 11636105 $2,144,441
Motor and Air-Operated Valves 11636109 $2,582,437
27 Docket No. E002/CI-13-754

O’Connor Rebuttal



O© o N & Ut A LW N -

N N N, ) R R ) )l | e e
[\ e s R =) Y © 2 T U G I (O R )

PUBLIC DOCUMENT: TRADE SECRET DATA EXCISED

Project Modification Work Order Final Costs
Stress Analysis for Piping 11636114 $4,052,729
Total Cost (without AFUDC & RWIP) $16,080,297

We describe further information on the calculation requirements in the
Company’s response to the Department’s Information Request Nos. 59, 60,

and 62 attached to my testimony as Exhibit ____ (TJO-2), Schedule 11.

WHAT DID THE COMPANY DO TO TRY TO MINIMIZE ADDITIONAL DESIGN AND
CALCULATION COSTS?

The Company used internal resources with substantial experience at
Monticello to the extent possible for conducting the additional calculations

required by the NRC to minimize the added costs.

4. CAP Impacts

EXPLAIN HOW ISSUES RELATED TO CAP IMPACTED COSTS AND SCHEDULE FOR
THE PROGRAM?

Monticello was approved to use CAP credit under our license basis and we
used these requirements in our submission. Our analysis showed that our
operations would remain within the original requirements at uprate conditions
with no additional NRC approval. Our approach was consistent with the
approach of other utilities seeking EPU approval and CAP credit granted by
the NRC in earlier EPU license amendments. This included NRC approval of
a plant-specific licensing action related to net positive suction head (“NPSH”)

that was approved as recently as December 9, 2013.
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WHAT CHANGED AFTER THE COMPANY SUBMITTED ITS LICENSE AMENDMENT
REQUEST IN NOVEMBER 20087

Shortly after we submitted the License Amendment Request, use of CAP in
determining the available NPSH was challenged by the ACRS, by participants
in the NRC hearing process, and members of the public, who raised the
possibility that the practice of using CAP credit could result in the degradation
of the regulatory defense-in-depth philosophy. In March 2009, the ACRS
recommended industry-wide changes to the practice of including CAP credit
in NRC-approved licenses until resolution of areas of disagreement between
the staff and the ACRS could be obtained. In October 2009, the NRC
officially informed the Company that the agency required more time to ensure
the technical adequacy of the Company’s application, which would result in

delays in the staff’s review of the application.

The Company worked diligently to move the issue forward, and did so
successfully just as the events of Fukushima unfolded. The CAP issue
changed quickly after that date and the NRC staff indicated it would need
significant additional analysis of the emergency core cooling system (“ECCS”)
pumps and more review time to assure appropriate resolution of this issue. In
March 2011, the NRC added a new set of analytical requirements to determine
the ECCS pump NPSH uncertainties and in April 2011, the NRC officially

reactivated the review of the EPU License Amendment Request.

The CAP uncertainty analysis requirement was new to the entire industry and
had never been implemented before. Monticello was the lead plant that had
to develop and implement a computationally complex resolution. We pursued

parallel paths to ensure a successful outcome, working collaboratively with the
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rest of the industry in the BWR Owners’ Group, and also on its own
independent analytical approach. To prepare the NPSH uncertainty analysis,
in July 2011, the BWR Owners’ Group retained a vendor to perform
computational fluid dynamics (“CFD”) evaluation of industry ECCS pumps.
The CFD model was constructed of 15 million elements and required the use
of up to several hundred computers running iterations simultaneously. In
March 2012, the BWR Owners” Group determined that the use of the CFD

model to test the ECCS pump design in use at the Plant was not feasible.

Simultaneous with the BWR Owners’ Group efforts, Monticello worked to
develop an analysis to support the use of CAP and satisfy all NRC
requirements. The analysis we developed supported the continued safety and
reliability of the ECCS pumps under all accident and event conditions. We
submitted those analyses to the NRC in September and November 2012, and
we responded to additional CAP RAIs in February and March 2013.

How wWAS THE CAP ISSUE RESOLVED?

The NRC approved our CAP analysis in 2013, marking the first time the
industry has successfully addressed the CAP issue under the new NRC
guidelines. More details discussing the CAP analysis with the NRC are
provided in the Company’s response to the Department’s Information
Request No. 75 attached to my testimony as Exhibit _  (TJO-2),
Schedule 12.
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How DID THE CAP ISSUES IMPACT COST AND SCHEDULE FOR THE PROJECT?
In total, the CAP issue delayed NRC approval of the Company’s licensing
process by approximately four years and added direct costs of at least $1

million to the effort.

5. Fukushima Impacts
DEPARTMENT WITNESS DR. JACOBS STATES THAT NO COSTS SPECIFICALLY
RELATED TO FUKUSHIMA IMPACTED THE LCM/EPU LICENSE EFFORT."” DO
YOU AGREE?

No.

HOW DID THE EVENTS AT FUKUSHIMA IMPACT THE COST AND SCHEDULE FOR
THE PROGRAM?

The evolving regulatory requirements and the need to proactively manage our
operating margins increased after the Fukushima incident. As mentioned
above, Fukushima led to a more thorough review of CAP credit. In addition,
the delay in approval led to additional RAIs that occurred as the license
process extended through several staff changes. I believe the NRC staff’s

response was reasonably influenced by the events at Fukushima.

IN YOUR DIRECT TESTIMONY YOU DISCUSSED A CONNECTION BETWEEN THE
13.8 KV SYSTEM AND FUKUSHIMA.* CAN YOU EXPLAIN IF THIS MEANS YOU
VIEW THE 13.8 KV SYSTEM A COMPLIANCE-RELATED COST?

I do not consider the 13.8 kV system a Fukushima compliance-related cost.
The purpose of discussing both the 13.8 kV system and Fukushima was to

describe why our decision to upgrade to a 13.8 kV electrical distribution

19 Jacobs Direct at 15:21-23.
20 O’Connor Direct at 135:17-20.
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system for the non-safety-related equipment turned out to be a very good
solution for Monticello. I describe this issue in detail in my Direct

Testimony.”'

6. Conclusion

DO YOU AGREE WITH MR. CRISP’S CONCLUSION THAT THE LICENSE
AMENDMENT REQUEST PROCESS WAS LENGTHY BUT “NOT NECESSARILY DUE
TO NRC DELAYS OR ADDED NRC REQUIREMENTS?%

While I agree that the process to obtain the license amendment for Monticello
was lengthy, Mr. Crisp’s conclusion are over-simplified. As discussed by Mr.
Crisp, our five-year licensing effort included approximately 63 official
correspondences between the Company and the NRC and also included
amending the previous Facility Operating License and a revision to the

Technical Specifications.

I agree with Mr. Crisp that “this longer time period was appropriate for safety
reasons” but these represented changes to requirements or expectations of
safety that were not present when we estimated the initiative. I also agree with
Mzr. Crisp’s assessment of the extended analysis the Company was required to
complete “as a result of the Company’s reasonable decision to use the NRC

guidance regarding the higher water temperatures.”

As Mr. Crisp notes,
Monticello was the first License Amendment Request to use this guidance and
“it is understandable that the schedule was delayed and costs impacted” by

this approach.” The information I provided in my Direct Testimony was

21 O’Connor Ditrect at 135-136.

22 Crisp Direct at 12:1-4.

23 Crisp Direct at 12:9-10 and 14:12-13.
24 Crisp Direct at 14:15-16.

25 Crisp Direct at 14:18-15:1.
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included to explain the various details of this lengthy process and the impacts

of the Plant’s reasonable and appropriate decisions along the way.

B. Recent NRC Issues

IN HER DIRECT TESTIMONY, MS. CAMPBELL NOTES THAT THE NRC HAS
RECENTLY IDENTIFIED ISSUES AT MONTICELLO RELATED TO EXTERNAL
FLOOD  RESPONSE, IMPROPER WELDING, AND GENERAL HUMAN
PERFORMANCE.*® IS THE COMPANY ADDRESSING THESE ISSUES?

First, I want to emphasize that none of the items raised by Ms. Campbell
constitute safety violations or otherwise created any risk to the community.
Second, we take our NRC compliance obligations very seriously. We are
working diligently to resolve each of these issues and we are making good
progress. Third, increasing regulatory scrutiny means that we are called upon
to bring our performance to a higher level. This is a challenge and we are

learning as we adapt to this environment.

DESCRIBE THE NRC ISSUE RELATED TO EXTERNAL FLOOD CONTROL AND
HOW THE COMPANY IS ADDRESSING THIS ISSUE.

The NRC ordered increased scrutiny over natural disaster protection as a
direct result of lessons learned from Fukushima. In response to this new
requirement, NRC inspectors undertook flooding walk-downs at Monticello.
The NRC inspector identified an external flooding concern focused on
Monticello’s capability to timely construct a wall along the river by
Monticello’s intake structure to preclude flood waters from impacting the safe
operation of Monticello. In 2012, the Company revised its External Flooding

Response Procedure to incorporate use of a large metal wall along with an

20 Campbell Direct at 3:15-24.
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earthen berm, to protect required plant safety equipment from the postulated
external flood in accordance with Monticello’s design and licensing basis. Use
of the metal wall was a new action and the NRC questioned how long it would
take to construct the wall because Monticello had not validated the time to
construct the wall. The NRC concluded that Monticello made an
inappropriate/non-conservative  procedure change (requiting the wall
installation) without understanding the impacts of the change. This
conclusion led the NRC to issue a finding classified as “yellow” based on the

safety significance.

How HAS THE COMPANY RESPONDED TO THE YELLOW FINDING RELATED TO
THE FLOODING ISSUE?

Monticello’s external flooding procedure was corrected shortly after the
concern was raised by the NRC. Materials were procured and delivered to
Monticello site to ensure that construction times could be met. The External
Flooding Procedure was revised to credit erection of the metal wall in a timely
fashion such that the conditions specified in the operating license could be
met. In its June 11, 2013 letter informing us of their preliminary yellow
tinding, the NRC acknowledged our action to reduce the flood mitigation plan
timeline to less than 12 days by developing an alternate plan for flood
protection features, pre-staging equipment and materials, improving the
quality of the A.6 procedure, and preplanning work orders necessary to carry
out Procedure A.6 actions. To close the yellow finding, the NRC is required
by its procedures to conduct a follow-up inspection to ensure Monticello has
addressed their concerns. We are awaiting this follow-up inspection to fully

resolve the issue.
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WHAT IS THE WELD INSPECTION ISSUE THAT WAS IDENTIFIED BY THE NRC
AND HOW IS THE COMPANY ADDRESSING THIS ISSUE?

Last October, during the spent fuel dry cask loading campaign, the NRC
observed that a cask closure weld was not propetly post-weld dye penetration
inspected/examined. This brought into question the adequacy of cask closure
and its ability to be transported off the refueling floor to the on-site storage
facility. Since that time we have been working with the designer of the cask
and the NRC on alternative methods to accept the cask closure welds. An
Engineering Evaluation and weld design margin calculations were conducted
by the vendor that supports the adequacy of the welds in lieu of post-weld dye
penetration examinations. The weld design margin calculation and other
evaluations and data were formally submitted to the NRC, under their
Exemption Request process, on July 16, 2014. It will take the NRC several
months to review the request and grant the Company permission to move the
cask to the on-site storage facility. We are looking at options to conduct

physical repairs should the Exemption Request not be granted.

WHAT IS THE HUMAN PERFORMANCE RELATED ISSUE RAISED BY THE NRC
AND HOW IS THE COMPANY WORKING TO ADDRESS THIS ISSUE?

The concern regarding human performance stems from several examples
where human performance issues contributed to findings of low safety
significance identified by the NRC. In aggregate, the NRC determined that
these issues crossed the threshold for what the NRC calls a Substantive Cross-
Cutting finding in the area of human performance. These human
performance concerns were determined to be manifested in Inadequate
Procedure and Work Instruction(s) preparation and usage. Many of the issues

were attributed to a loss of experience and skills within the Operations
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Department. Interim actions have been put in place by Monticello to bridge

the gaps, such as additional Control Room Oversight and coaching.

Another area identified as a human performance issue was contractor
procedure usage. During the recent EPU refueling outage, several thousand
vendors were brought on-site to execute a very complex outage scope. At the
time, it was discovered that supplemental workers had less nuclear experience
than in the past. Although additional oversight was provided, contract
workforce experience was a major contributor to the issues we encountered
during the Program. We anticipate an NRC follow-up inspection on this issue

in Octobet.

VI. PRUDENT PROJECT MANAGEMENT

A. Preparations for LCM/EPU Program
1. Cost Estimation
a.  Other EPU Projects

THE DEPARTMENT’S CONSULTANTS ARE CRITICAL OF THE COMPANY FOR
FAILING TO BE PREPARED FOR THE WORK AND THE DIFFICULTY OF THE JOB.
DO YOU AGREE?

No. While there is no question the job turned out to be much more difficult
than we expected, this was not caused by lack of preparation or poor planning.
It is critical to keep in mind that the circumstances we encountered when the
initiative was developed were far different than what we face today. It is easy
in 2014 to look back and criticize decisions made in 2006 to 2008, but those

criticisms must be grounded in what we knew at that time.
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PLEASE DESCRIBE THE COMPANY’S PREPARATION FOR THE INITIATIVE.

The Company had undertaken the 1996/8 Rerate, so we were generally aware

of the issues surrounding increasing output from the reactor. Later, we started

to work with the BWR Owners’ Group to understand the experiences of

others at that time. We reviewed this group’s Extended Power Uprate (“EPU”)

Lessons Learned and Recommendations report. This gave us baseline information

about how the industry was approaching uprates.

Through our contract operator/manager, Nuclear Management Company, we

began to investigate the issues that had previously arisen in EPU work at other

BWRs, such as issues with steam dryers and ECCS. We also adopted a series

of programmatic controls for implementing the EPU based upon EPU

lessons learned at other BWRs, including:

Benchmarking trips and reports from other plants;

Review of pending EPU applications;

Participation in the BWR Owners Group committee on EPU;
Review of the Lessons Learned process; and

Consultation with General Electric and other industry experts.

DID THIS WORK ADEQUATELY PREPARE THE COMPANY FOR THIS INITIATIVE?

We certainly thought so at the time but as it turned out our job was harder and

much more expensive than any of the previous efforts at other plants.

CAN YOU PROVIDE EXAMPLES OF DIFFERENT EXPERIENCES IN THE INDUSTRY?

Yes.

First, units that we benchmarked were all able to complete their uprate

work with far less effort than we experienced. Below, in Table 3, I lay out
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their experience. I also reproduce Table 3 from my Direct Testimony to

contrast the more recent experience (including Monticello):

Table 3. Cost Increases and Schedule Changes

Project Descrip- | Initial Cost | Latest Ratio of Estimate of | Year
tion Estimate Cost Final to Schedule Completed
Estimate | Initial Cost | Extension
Ginna EPU $33 million | $44 1.33 n/a 2006
million
Brunswick | EPU $145 million | $180* 1.22% n/a 2002
+ $2.5 million (including
million contingency)
contingency
Vermont | EPU $75 million $100 1.35 n/a 2006
Yankee million

* Progress Energy reported that the project cost nearly $180 million.

Exhibit ___ (TJO-1) Table 3. Cost Increases and Schedule Changes

Project Description Initial Latest Initial | Estimate Year
Cost Cost to of Completed
Estimate | Estimate | Final Schedule
Cost Extension
Grand Gulf EPU $420-$500 | $874 1.7-21 | n/a 2012
million million
Turkey Point | 4 EPUs $1,398 $3,129 2.2 1 year 2011, 2012,
and St. Lucie million million 2013
Cooper EPU $289 $409 n/a Suspended | n/a
million million
Bruce A, Refurbishment | C$2.75 C$4.8 1.7 2 years 2012
Units 1 & 2 and Restart billion billion
Point Refurbishment | C$1.4 C$2.4 1.7 3 years 2012
Lepreau billion billion
Susquehanna | EPU $217 $345 1.6 2 years 2010, 2011
million million
Monticello LCM/EPU $320-$346 | $665 1.9-2.1 | 2 years 2013
million million
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WHAT DO THESE TABLES DEPICT?

During the timeframe in which we were deciding to proceed with the
Program, uprate projects were coming in at costs within 133 percent of initial
cost estimates. More recently, however, uprate projects have been coming in

160 to 220 percent of initial cost estimates.

WHAT WAS THE COMPANY’S PERSPECTIVE ON COST AT THE BEGINNING OF
THE INITIATIVE?

Our preparation was appropriate based on what we knew at the time and the
experience of other utilities that had completed uprates around the time that
we started our initiative. ‘The difficulties we encountered were caused
primarily by circumstances that we reasonably could not have foreseen at the
time and evolving circumstances that made our job harder. We thought that
we already accounted for some of the challenges we knew we would face
during implementation, like the smaller footprint and high-dose environments
of Monticello, by seeking Board approval of an amount 75 percent higher

than the most expensive benchmarked plant.

DiDb THE COMPANY HAVE ANY BASIS TO FORESEE THAT THE MORE RECENT
UPRATES WOULD BE SO MUCH MORE EXPENSIVE AND TAKE LONGER?

No. I note that the most expensive of the benchmarked plants, Brunswick,
was completed for $180 million and only about 20 percent over the initial
estimate. When we set our initial budget of $274 million, we were already
higher than the benchmarked projects and it was not reasonable for us to have

thought our cost pattern would be significantly greater than those projects.
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DEPARTMENT WITNESS MR. CRISP CRITICIZES THE COMPANY’S USE OF
CONTINGENCY DOLLARS IN THE BUDGET ESTIMATES.”” DO YOU AGREE?

Yes and no. As discussed in the Company’s response to the Department’s
Information Request Nos. 52, 54, and 68, contingencies were used throughout
the Program. A copy of our responses to the Department’s Information
Request Nos. 52, 54, and 68 are attached to my Rebuttal Testimony as Exhibit
__ (TJO-2), Schedule 13. However, while 1 believe our effort to estimate
contingency dollars was reasonable, it is possible we could have included
additional contingency in our estimates. But the presence or absence of

contingency does not make the overall cost of a project higher or lower.

DID YOU HAVE ANY OTHER COMPARABLES THAT YOU CONSIDERED?
Yes, and again that led us to believe that the costs for our initiative would not
increase the way they did. That comparable was the Duane Arnold plant in

Towa.

DID THE COMPANY FORMALLY BENCHMARK AGAINST DUANE ARNOLD?

No. Formal data about Duane Arnold was not generally publicly available.
However, through informal contacts we know that the uprate at Duane
Arnold was undertaken in 2001 under a different regulatory environment and

that it was narrower in scope than the work we undertook at Monticello.

It is our understanding that Duane Arnold planned to phase-in both its
uprates and equipment enhancements over an extended time period and that
this effort is still ongoing today. So it is difficult to benchmark as the timing

and scope were so different.

27 Crisp Direct at 29:20-30:11.
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DO THE DEPARTMENT’S CRITICISMS OF THE COMPANY RECOGNIZE THESE
FACTORS AND THE EVOLVING NATURE OF NRC REGULATION?

No. I have attached to my Rebuttal Testimony the Company’s responses to
the Department’s Information Request Nos. 75 and 76, which provide more
details on the changes to the NRC regulatory process after Duane Arnold had
undertaken its uprate as Exhibit ___ (T]JO-2), Schedules 12 and 14. I do not

see that the Department’s Direct Testimony addresses these issues.

WHAT DO YOU CONCLUDE FROM THE CHANGES THAT HAVE OCCURRED IN THE
INDUSTRY SINCE THE COMPANY BEGAN INVESTIGATING AN UPRATE.

I conclude that we acted reasonably when we started to investigate the job.
We relied upon available precedent, worked through formal and informal
industry contacts, and developed a plan that was consistent with what had
come before. We could not have foreseen the dramatic changes that were

going to occur and the additional costs that would arise out of those changes.

b. Brownfield vs. Greenfield Nuclear Construction

MR. CRISP RECOGNIZES THAT THERE ARE KEY DIFFERENCES BETWEEN A
RETROFIT PROJECT SUCH AS THE LCM/EPU PROGRAM AND A GREENFIELD OR
NEW CONSTRUCTION PROJECT.*® DO YOU AGREE?

Retrofit projects at existing plants and new construction both present
significant (although somewhat different) challenges that make construction
difficult and costly. With regard to working on an existing plant, from a
design perspective, we had to work with the facilities that were already in place
and design the new equipment to fit in the existing spaces and to work with

other existing equipment. In new construction projects, while you have much

28 Crisp Direct at 16:20-17:2.
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more design freedom and are able to design spaces and other equipment to fit
your needs, you must also contend with the costs and difficulties of complying

with all of the requirements of construction in the nuclear environment.

Mzr. Crisp states that proper planning includes confirming that the design is
fully functional and can be physically built.” On this point I agree with Mr.
Crisp. Mr. Crisp, however, did not provide any examples from Monticello
where designs could not be constructed and acknowledged, in the
Department’s response to Company Information Request No. 7, that he had

no such examples to provide. A copy of this response is included here as

Exhibit ___ (TJO-2), Schedule 15.

I note that, while Mr. Crisp had no example to offer, the Company faced this
situation. As I described in my Direct Testimony, we rejected design drawings
that were not up to our standards and undertook additional design to improve
constructability.”’ We had an instance where we rejected a design because we
concluded it was not fully functional and we would have real problems
actually constructing it. In that instance we prudently brought in an
alternative designer to come up with a more feasible design. Far from being
imprudent, our approach saved us several million dollars by not proceeding

with suboptimal designs.

2 Crisp Direct at 16:15-16.
30 O’Connor Direct at 76 and 125-26.
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ARE YOU SUGGESTING THAT NEW CONSTRUCTION IN THE NUCLEAR INDUSTRY
IS EASY BY CONTRAST?

Not at all. New construction of nuclear power plants has significant
challenges of its own. For example, new nuclear construction projects have

experienced significant cost increases well above initial estimates.

DO GREENFIELD CONSTRUCTION PROJECTS EXPERIENCE COST HIGHER COSTS?
I have included a chart with my Rebuttal Testimony as Exhibit ___ (T]JO-2),
Schedule 16, that provides costs and timelines for several greenfield nuclear
construction projects. This Schedule provides comparisons of the estimated
and actual costs of new construction BWRs and PWRs brought online
between 1983 to the present. The Schedule also includes units anticipated to
be placed in-service by 2020. As illustrated in this Schedule, costs for
greenfield construction of nuclear facilities can exceed four to six times initial

estimates.

c.  Reasonably-Foreseeable Starting Point

THE DEPARTMENT, THROUGH MS. CAMPBELL, CRITICIZES THE COMPANY FOR
ITS INITIAL COST ESTIMATE OF $346 MILLION USED IN THE CERTIFICATE OF
NEED APPLICATION FOR THIS INITIATIVE.31 DO YOU AGREE THAT THIS WAS
AN UNREASONABLE CERTIFICATE OF NEED-LEVEL ESTIMATE?

No. Based on the information we had at the time and the need to move
promptly to capture the benefits for our customers during a period of high
demand growth and high energy costs, that estimate was reasonable. 1 note
that this $346 million estimate was adjusted for inflation and includes an

allowance for the steam dryer (about $28 million).

31 Campbell Direct at 22-27.

43 Docket No. E002/CI-13-754
O’Connor Rebuttal



O oo 4 & Ut A~ LN -

[\ TE NG T NG T NG T NS TR NG T NG T N T N e e e e T
BN G B O SR S R = N s R <IN B <) WS B N S I O B )

PUBLIC DOCUMENT: TRADE SECRET DATA EXCISED

DO YOU THINK THE COMPANY COULD HAVE DEVELOPED A MORE ACCURATE
ESTIMATE IF IT HAD SPENT MORE TIME ON THE FRONT END DEVELOPING A
MORE DETAILED INITIAL SCOPE?

Perhaps, but in simple terms, the Company had already more than doubled
the estimates associated with prior uprates because it understood the scope of
the LCM work at a plant with virtually no recent upgrades would be
substantial. The $320-346 million estimate was a high-level and good-faith
estimate of the overall cost to complete the complex LCM/EPU Program, as
discussed in the Company’s response to the Department’s Information
Request Nos. 51 and 53 attached here as Exhibit ___ (T]JO-2), Schedule 17.
Detailed engineering was subsequently completed through an iterative process
as the modifications were developed and implemented throughout the
duration of the Program. Nevertheless, I would agree that our initial estimate

was low given the benefit of hindsight.

WHAT OTHER COST LEVEL COULD THE COMPANY HAVE REASONABLY
PREDICTED WHEN IT FILED FOR THE EPU CERTIFICATE OF NEED IN 20087

Mr. Crisp appears to assume we should have used the $299-$362.5 million
suggested in a 2011 memo that he discusses on pages 24-28 of his Direct
Testimony (“2011 Cost History”). I do not agree with Mr. Crisp that an after-
the-fact summary of options appropriately captures what amount the
Company should have adopted in 2008, but I do acknowledge that this

estimate was ultimately marginally closer than what the Company used.

If one takes the $299-$362.5 million, and adds an allowance for the steam
dryer (about $28 million) and an adjustment for inflation, the comparable total

to the $346 million estimate is in the range of $360 million to about $420
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million. It is somewhat higher than our Certificate of Need estimate. I note
that an initial estimate of about $420 million would not have changed the cost-
effectiveness of the overall Program as discerned in 2008. If the Commission
does not believe we appropriately captured reasonable cost projections based
on information we knew at the time, this $360 million to about $420 million
serves as an upper bound of that reasonably foreseeable initial cost estimate.
And while this range is still far short of what we actually needed to spend to

bring value to our customers, it reflects another way to look at the numbers.

DO YOU BELIEVE THE COMPANY COULD HAVE DEVELOPED AN INITIAL
ESTIMATE OF THE ACTUAL $665 MILLION (WITHOUT AFUDC) INCURRED?

No. Even in December 2011, after two outages we estimated Program costs
of $587 million. At the time, there would have been no basis to conclude that
the Program would cost $665 million. Many of the items that drove up our
costs could not reasonably have been completely uncovered by advance
planning. We could not have accurately predicted the challenges we faced

with the productivity of craft labor.

WHAT ESTIMATE SHOULD THE COMMISSION USE WHEN CONSIDERING THE
COMPANY’S PERFORMANCE IN THIS CASE?

I believe the $346 million estimate was reasonable and supported by the facts
as we knew them in 2006-08. However, if the Commission wants to consider
a different starting point for purposes of measuring our performance or the
cost-effectiveness of the initiative and avoid a pure hindsight analysis, I believe
that the highest reasonable estimate is no higher than about $420 million.

Such an estimate would account on the front end for the steam dryer and the
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effects of inflation. It is not reasonable to suggest we could have foreseen the

starting point would exceed this range at the time.

IF THE COMPANY HAD FORESEEN A HIGHER STARTING POINT, DO YOU THINK
I'T WOULD HAVE CHANGED ANY OF THE COMPANY’S DECISIONS OR ACTIONS?

No. As Department witness Mr. Shaw acknowledges, even if the final
Program costs of $665 million were known during the Certificate of Need
proceeding in 2008, that the Program would have been found to be
“overwhelmingly cost-effective as a whole.” And at our split of 41.6 percent

to EPU, the EPU alone is cost-effective.

d. Installation and Craft Labor
DEPARTMENT WITNESS MR. CRISP CRITICIZES THE COMPANY FOR NOT
ANTICIPATING THE DIFFICULTY AND THE COST OF CONSTRUCTION IN THE
SMALL FOOTPRINT OF ]\\/[ONTICELLO.33 How DO YOU RESPOND?
We anticipated a lot of this difficulty for construction and installation, as

described by my Direct Testimony.”

During the engineering and design
phase for each of our modifications, we identified the areas that would be
space-constrained and/or located in high-dose environments. For these ateas,
we worked with our implementation vendors and craft laborers to estimate the
number of man-hours necessary to complete the requisite work. We relied on
their expertise and input as well as the experience of our engineering staff to
develop the work packages for each modification. Although we considered

that certain inefficiencies would be encountered because of the small spaces or

high-dose environments, even using the expertise of our implementation

32 Shaw Direct at 14:1-2.
3 Crisp Direct at 18:30-19:11.
34 O’Connor Direct at 33 and 81.
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vendors did not provide us with the information necessary to fully appreciate

how long the work would take.

MR. CRISP POINTS OUT THAT THE OVERALL INSTALLATION COST OF $290
MILLION IS TEN TIMES HIGHER THAN THE ORIGINALLY ESTIMATED $275
MILLION ESTIMATE REFERENCED IN YOUR DIRECT TESTIMONY.35 How DO
YOU RESPOND?

The $27.5 million was only General Electric’s portion of installation costs. As
we explained in our response to the Department’s Information Request No.
37, our overall estimate included a significant amount of non-segregated
common costs, including installation costs. I have included a copy of the

Company response to the Department’s Information Request No. 37 here as

Exhibit ___ (TJO-2), Schedule 18.

WHO WERE YOUR PRIMARY VENDORS FOR INSTALLATION?
Our primary vendors for installation were Day Zimmerman during the 2009
and 2011 outage and Bechtel (with Day Zimmerman as lead mechanical

subcontractor) during the 2013 outage.

WERE THE AMOUNTS PAID TO DAY ZIMMERMAN AND BECHTEL FOR THE
PROGRAM PRIMARILY FOR CRAFT LABOR OR PROJECT MANAGEMENT?

I estimate that approximately 90 percent of the amounts we paid to Day
Zimmerman for the 2009 and 2011 outages were for craft labor expenses. 1
estimate that approximately 75 percent of the amounts we paid to Bechtel for
the 2013 outage were for craft labor expenses. We were able to complete a

great deal of work during the Program because of these vendors’ craft labor.

3 Crisp Direct at 16:2-3.
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MR. CRISP ATTRIBUTES SOME OF THE COSTS TO POOR PLANNING AND THAT

2

MONTICELLO SHOULD HAVE “KNOWN ABOUT THE PHYSICAL. ARRANGEMENT
INSIDE THE POWER BLOCK” BECAUSE “PLANT OPERATING PERSONNEL WERE
REQUIRED TO INSPECT ALL SECTIONS OF THE PLANT” DURING OUTAGES.” DO
YOU AGREE WITH THIS ASSESSMENT?

A. No. While it is true that Plant personnel complete scheduled inspections
during outages, it is to verify the safe operation of Monticello. These

inspections are not used to verify or create as-built drawings. Although there

O oo N & Ut A~ WD

were outages that occurred after the initiation of the Program and before

10 implementation began, outages are consistently time-constrained. Even
11 before initiation of the Program, when Monticello was only undertaking LCM
12 work during outages, the outage schedules would sometimes get extended.
13 The estimated versus actual times for 2000 through 2007 are summarized in
14 Table 4.
15
16 Table 4. Pre-Program Outages
Outage Estimated Actual

Year Duration Duration

2000 47 days 54.7 days

2001 38 days 42 days

2003 25 days 30 days

2005 38.7 days 38.9 days

2007 45 days 45.8 days
17
18 The Company provided the actual duration of these outages in our response
19 to the Department’s Information Request No. 1006, attached to my Rebuttal
20 Testimony as Exhibit ___ (T]JO-2), Schedule 19. Nuclear plants must return

36 Crisp Direct at 17:16-21
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to operation as soon as possible after an outage as they are a critical baseload
resource as identified by Company witness Mr. James R. Alders in his Rebuttal
Testimony. As soon as all work orders have been addressed and equipment
has been appropriately pre-operationally tested, the baseload plants are
brought back online. There is limited time to perform additional elective work
during an outage beyond what is required for the continued operation of a

plant.

2. Outage Timing Was Appropriate

MR. CRISP RELIES ON THE 2011 COST HISTORY DOCUMENT TO SUGGEST THAT
THE BOARD’S APPROVAL OF A 2009 AND 2011 IMPLEMENTATION FOR THE
PROGRAM WAS IN DIRECT CONFLICT WITH THE SITE PROJECT TEAM
RECOMMENDATION AND PROVIDED MONTICELLO WITH NO OPPORTUNITY TO
CATCH UP TO THE WORKLOAD. HOW DO YOU RESPOND?

While the 2011 Cost History reflects that the site project team recommended a
2011 and 2013 implementation, the Nuclear Program leadership ultimately
proposed a 2009 and 2011 implementation to meet the electricity demand
needs of our customers. This apparent “disagreement” merely shows the
normal give and take that occurs in corporations. The Company had
competing priorities that needed to be addressed based on information
gathered by the Resource Planning and Regulatory functions. Ultimately, it
was good that we started implementation in 2009 as it required three outages

to complete all the work required for the Program.
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WOULD MONTICELLO HAVE NEEDED TO PURSUE PARALLEL LICENSING,
REGULATORY APPROVALS, ENGINEERING, AND INSTALLATION IF 2011 AND
2013 HAD BEEN APPROVED FOR PROGRAM IMPLEMENTATION?

Yes. To initiate construction by 2011, the Company would have still needed
to multi-track its approach to the Program because of the timing of the
Certificate of Need approval from the Commission. Without having started
design in the early years, while we were also seeking regulatory approvals and

working on licensing, we would not have been prepared for a 2011 outage.

WHAT WOULD HAVE BEEN THE LIKELY SCHEDULE HAD THE COMPANY
ELECTED TO MULTI-TRACK PREPARATIONS FOR A 2011 OUTAGE?

If we had selected to pursue implementation of the Program in 2011 and 2013
instead of 2009 and 2011, the work we completed in 2009 would have been
pushed to the 2011 outage. The 2011 outage, as we implemented it, already
had a substantial scope and adding all the work completed in 2009 to the 2011
outage would have likely created additional planning concerns. It is likely that
this volume of work would have actually pushed us to three outages, just
implementing them in 2011, 2013, and 2015. This would not have provided
us with the benefit we currently have which is that the work at the Plant was
completed at the time the License Amendment Request was received by the
NRC. Additionally, this would have put us far later than the need identified in

our resource planning process.

Knowing now how the overall implementation proceeded through 2013, the
decision to begin implementation in 2009 was appropriate for our customers’

interest. We provided the Department this information in the Company’s
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response to the Department’s Information Request No. 41 attached to my

Rebuttal Testimony as Exhibit __ (TJO-2), Schedule 20.

3. Design Preparation
MR. CRISP ALSO CRITICIZES THE COMPANY FOR HAVING PROCEEDED BASED
ON “HIGH LEVEL CONCEPTUAL” DESIGNS.”” HOW DO YOU RESPOND?
It appears that Mr. Crisp concludes that we should have undertaken a much

more detailed design and engineering analysis prior to commencing work.

CAN YOU GRAPHICALLY DEPICT THE IMPLICATIONS OF FOLLOWING THE
APPROACH SUGGESTED BY MR. CRISP?

Yes. I first illustrate the approach the Company undertook and then contrast
that to the approach Mr. Crisp suggested. The following Figure 1 is a timeline

that shows a high-level view of the process that we undertook.

Figure 1. Actual Project Timeline

37 Crisp Direct at 10.
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HOW MUCH MONEY WAS SPENT PREPARING FOR THE LCM/EPU PROGRAM
FROM MID-2006 THROUGH THE APPROVAL OF THE CERTIFICATE OF NEED?

From the time the Company launched the integrated LCM/EPU Program in
mid-2006 through obtaining the Certificate of Need in February 2009, Xcel
Energy spent approximately $97 million on the combined LCM/EPU
Program.” This included about $60 million in progress payments to General
Electric, mainly for engineering and design work for the 2009 modifications.
We also spent significant amounts to obtain long-lead-time items, such as a
firm order on a block of steel needed to fabricate the new turbine. Our
records show that we estimated we needed to place the order 30 months in
advance to preserve our place in the queue. The payments to General Electric
also allowed for reservation of equipment and materials in anticipation of the
2009 outage. This $97 million allowed us to make the best use of the 2009
outage and install associated modifications a mere two months after receiving

the Certificate of Need in February 2009.

IF THE COMPANY HAD UNDERTAKEN THE PREPARATION SUGGESTED BY MR.
CRISP, HOW WOULD THIS HAVE CHANGED THE SCHEDULE FOR THE PROGRAM?
Figure 2 illustrates, in my opinion, what would have happened to the schedule

if we had undertaken the type and level of preparation suggested by Mr. Crisp.

38 See O’Connor Direct at 27, Table 4.
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Figure 2. Engineering Estimates Before Certificate of Need Application

WHAT IS FIGURE 2 BASED ON?

I interpret Mr. Crisp’s testimony as essentially recommending that we should
have undertaken at least a 60 percent design review” level as part of setting
the initial scope. In my Direct Testimony, I discussed the general design
process we undertook for the Program, and the internal oversight we provided
for the design effort.’ The Company provided more detail on what is
involved in this effort and how time-intensive it is for a large undertaking like
the Program in response to the Department’s Information Request No. 19,

which I have attached here as Exhibit ___ (T]JO-2), Schedule 21.

To provide further detail on the level of design work that would be necessary
to accomplish the design target identified by Mr. Crisp, 1 asked my design

team to prepare a White Paper, which I have attached to my Rebuttal

3 Our design process involves a 30/60/90 percent development and review.
40 O’Connor Direct at 66:3-25.

53 Docket No. E002/CI-13-754
O’Connor Rebuttal



O o 41 & Ut A~ LN -

NN NN N N R R R k) ) ) s |, |
uaa A~ LW NN, OO Y NN U AN e, O

PUBLIC DOCUMENT: TRADE SECRET DATA EXCISED

Testimony as Exhibit ___ (TJO-2), Schedule 22. This White Paper explains
the design development and review process, and provides a more detailed
description of what is necessary to achieve the design target identified by Mr.
Crisp. I used this information to evaluate the effort and time to do that level

of activity on the front end of the initiative.

ISN’T IT TRUE, HOWEVER, THAT IF YOU HAD UNDERTAKEN THAT LEVEL OF
REVIEW, THE INITIATIVE WOULD HAVE COST LESS?

I seriously doubt it. Even at the 60 percent level of design, we would not have
been able to fully account for as-found conditions and for hidden
interferences and things like degraded wiring that were discovered during the
actual installations. I think even if the Company had scoped the job “better”
as Mr. Crisp says, we would still have encountered significant cost increases
during installation, only the installations would have been much later. And
some of the old equipment (e.g., transformers, generator, pumps) may well not

have lasted that long.

DOES THE DEPARTMENT’S DIRECT TESTIMONY PROVIDE CONSISTENT
CRITICISM ON YOUR LEVEL OF DESIGN WORK?

No. While Mr. Crisp is clear in his criticism that we did not do enough to
prepare, I understood Mr. Shaw’s Direct Testimony to criticize the
expenditure of funds prior to the Certificate of Need."! Mr. Shaw suggested
that there was a perverse incentive “for utilities to spend as much capital as
possible early on since spending as much money as possible upfront would

ensure that any remaining capital to be spent could be shown to be cost-

41 Shaw Direct at 19:18-20:3.
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effective[.]”* T take this to mean we should have waited to get the Certificate

of Need before spending significant money in furtherance of the Program.

DID THE NOTION OF SPENDING MONEY QUICKLY TO AVOID A COST-
EFFECTIVENESS TEST EVER CROSS YOUR MIND?

No. I was the Site Vice President in 2008. My primary focus at that time was
to manage the Project well. In implementing the Program, we were not asked

to, and did not, spend money early or without a clear purpose.

WHAT IS FIGURE 3?

Figure 3 is a project timeline that illustrates, in my opinion, what would have
happened to the schedule if the Company expended minimal money on the
LCM/EPU Program prior to receiving the Certificate of Need. If the
Company has not begun expending capital before receiving the Certificate of

Need, Figure 3 illustrates the work would not have been completed until 2017.

42 Shaw Direct at 19:20-22.
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Figure 3. No Project Spend Before Certificate of Need Granted

PLEASE EXPLAIN THE INCONSISTENCY BETWEEN MR. SHAW AND MR. CRISP.

Mzr. Shaw implies the Company should not have spent money before receiving
the Certificate of Need. Mr. Crisp effectively states the Company should have
spent more money upfront than it did. Both paths, inconsistent as they are,
lead to the same outcome — implementation would have been delayed by

perhaps four years under either scenario.

Aside from the Company’s need to add baseload capacity referenced in Mr.
Alder’s Direct and Rebuttal Testimonies, Monticello could simply not wait an
additional four years. 1 am concerned the feedwater heaters, condensate
demineralizers, and the generator could not have lasted an additional four
years. The Commission should consider the condition of our facility at the

time the Program was initiated when considering alternative timing scenarios.
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B. Implementation
1. Necessary Scope Changes

DEPARTMENT WITNESSES DR. JACOBS AND MR. CRISP TAKE ISSUE WITH THE
“SCOPE CHANGES” THAT WERE MADE THROUGHOUT THE LCM/EPU PROJECT
AND ALLEGE THAT THESE “SCOPE CHANGES” EVIDENCE POOR PLANNING ON
THE PART OF THE COMPANY. DO YOU AGREE WITH THIS CHARACTERIZATION?
I want to clarity that the overall scope of our Program never changed. From
the initiation of the Program in 2006, we intended to undertake the work
necessary to allow the continued safe and reliable operation of Monticello to
at least 2030 and that would address all pinch points identified for 120 percent

operation required for the uprate.

We clarified the activities needed for each modification, and by the end of
2007, all major tasks for the Program were included. There were subsequent
minor adjustments that did add materially to our costs but they were hardly
imprudent. These included changes such as replacing degraded wiring when it

was found with the condensate demineralizer system.

How DID THE COMPANY GO ABOUT DETERMINING THE WORK FOR EACH
MODIFICATION IN THE EARLY YEARS OF THE PROGRAM?

We developed engineering teams with a responsible engineer for each
modification. Each team evaluated its modification and determined whether
all the work necessary to implement that modification had been identified.
Where a team identified that additional work would be required, the team

modified the plan to include that work.
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WHEN WERE THE ACTIVITIES FOR THE MAJOR MODIFICATIONS IDENTIFIED?

The major modifications were identified largely in 2006 when General Electric
provided the Scoping Assessment, refined in 2007 and set through 2008.
After the final scope had been defined in 2008, the following major
modifications required no revisions to the overall scope: turbine, steam dryer,

PRNM System, and main and 1AR transformers.

WHAT MAJOR MODIFICATIONS REQUIRED POST-2008 CHANGES TO THE SCOPE?
After 2008, we made revisions to the scope of work for the feedwater heaters,
condensate demineralizer, reactor feed pumps and motors, condensate pumps
and motors, and 13.8 kV electrical distribution system modifications. I have

summarized these changes below:

e Feedwater Heaters
O In 2009, initial analysis indicated that reinforcements to the turbine
floor would be necessary to accommodate the increased feedwater
heater weight. We explored options and chose a solution.
O In 2012, we identified a need to install vents, drains, and flashing
for the 14A/B and 15A /B feedwater heaters.
O We identified modifications to drain cooler penetration locations,

and design of safety supports for installation due to interferences.

e Condensate Demineralizer
O Removal of interferences during the 2011 outage that were not
identifiable prior to disassembly of existing tanks and vaults.
O T-33 backwash receiving tank and air surge tanks required in-
outage design and modification in 2011.
O Existing wiring was not available for inspection prior to the 2011

outage. Once accessible, the condition necessitated replacement.
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e Condensate Pumps and Motors

O In 2009, we determined the NPSH required for the pumps was
higher than what was available. We increased the hotwell level by
0.5 feet to address this.

O To accommodate the designs, our motor designer had to add
sufficient iron to the motor stator to accommodate our pre-
defined startup requirements. Once this iron was added, we
determined in 2011, that the heat produced would require
modifications to the condensate room HVAC system.

e Reactor Feed Pumps and Motors

O In 2009, we learned that the new pumps and motors contained
monitoring equipment that required modifications to our current
system inputs.

e 13.8 kV Electrical Distribution System

0 In 2009, we identified the final location for the 13.8 kV switchgear
room and designed the necessary cabling and tray designs. This
location required that we relocate the Monticello hot shop.

O In 2012, our initial transport and heavy haul path analysis
concluded that no matting would be necessary. The final analysis,
however, in 2013, determined that matting would be required and

this was added to the scope of work for the 13.8 kV modification.

WERE THESE CHANGES REASONABLE AND PRUDENT?
Yes. The changes that we made to the modifications were necessary to the
long-term health of Monticello and are not indications of imprudent project

management.
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2. Management Decisions to Minimize Costs

MR. CRISP MAKES GENERAL STATEMENTS THAT PROJECT MANAGEMENT ISSUES
RESULTED IN COST OVERRUNS. CAN YOU COMMENT?

Yes.  Mr. Crisp generally describes a project that seemed relatively
unconcerned about costs incurred. His description does not accurately reflect
how we approached this job. We actively managed our resources, particularly
the work done by our design and implementation vendors, through our
project management processes. In managing our resources, there were
multiple occasions where we identified concerns with the work provided by a
vendor and attempted to work through those issues with the vendor, but if we
were unable to reach an agreeable resolution, we engaged one of our other
qualified vendors that we had at our disposal. In many of these instances, we

were able to save costs during the Program through this process.

WHAT WERE SOME OF THE REASONS YOU USED ALTERNATE VENDORS FOR
WORK DURING THE COURSE OF THE PROGRAM?

The reasons varied from quality of work product to cost to efficiencies. In
some instances, we identified vendors that had a more specially-defined skill
set than a vendor we initially intended to use for design work and we
transferred the work to the alternate vendor to reduce a learning curve
associated with our plant equipment or because of a successful experience we
previously had with that vendor during the early stages of the Project. In
other instances we identified and used alternate vendors to save costs during

the course of the Program.
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DO YOU THINK THAT CHANGING DESIGN VENDORS DURING THE COURSE OF
THE PROGRAM WAS MORE COSTLY OR IMPRUDENT ?

No. I do not. Where we changed design vendors, it was for a reasonable and
defensible reason, whether it be cost, skill set, or quality of work product. As
Department witness Mr. Crisp notes, “loss of faith in a contractor due to
continued design or construction problems, or continued budget issues, or the
failure to meet schedules are all real justification for removal of a
contractor.”” Prior to changing design vendors we evaluated our concerns
against the potential ramifications for making that change. In the end, I
believe that where we changed design vendors, those changes were

appropriate decisions for the success of the Program.

CAN YOU POINT OUT EXAMPLES OF WHERE THE COMPANY MADE PROJECT
MANAGEMENT DECISIONS THAT REDUCED COSTS FOR THE PROGRAM?

Yes. 1 can point to several examples where the Company made prudent
management decisions that resulted in cost savings. First, when we rewound
the main generator in 2011, the Company cut a hole in the side of the turbine
building and established a “contamination free” zone around the generator.
This allowed all of the workers to enter/exit without going through the
radiation monitoring and dosimetry stations each time they went to the job
site. which improved worker efficiency. It also allowed tooling and the
generator itself to enter and exit without being monitored for contamination.

This was a first for the station and saved several hundred thousand dollars.

Another example is the decision to construct a scaffold platform above the

existing 4 kV equipment. Not only did this scaffolding protect the 4 kV

43 Crisp Direct at 21:2-4.
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equipment but it also allowed workers to install conduits and hangers in a very
congested area prior to the 2013 outage. This work plan reduced the amount

of work that had to be done during the outage itself.

MR. CRISP CRITICIZES CHANGES IN PROJECT MANAGEMENT AND DESIGN
VENDORS AS A “DISJOINTED PROCESS.”* DO YOU AGREE?

No. As I discussed previously in my Rebuttal Testimony, I believe that where
we made changes, those were appropriate decisions for the success of the
Program. I do not believe this was a disjointed process. We made changes in
design vendors where it was necessary to address issues with budget planning,
work product, or meeting schedules. Mr. Crisp agrees that these reasons “are

all very real justification for removal of a contractor.”*

YOU PROVIDED SOME EXAMPLES OF PROJECT MANAGEMENT CHANGES THAT
SAVED THE PROJECT MONEY. ARE THERE EXAMPLES OF DESIGN CHANGES
THAT CONTRADICT MR. CRISP’S ASSERTION THAT CHANGES DURING A PROJECT
CONTRIBUTE TO INCREASES IN COSTS?

There are several. The most remarkable cost savings were for designs related
to the reactor feed pumps and motors and condensate pumps and motors

modifications.

PLEASE DESCRIBE THE COST SAVINGS YOU WERE ABLE TO QUANTIFY FOR
CHANGING DESIGN VENDORS FOR THE REACTOR FEED PUMPS AND MOTORS
MODIFICATION.

The design originally presented required a substantial amount of extra work.

This is an example of Mr. Crisp’s statement that designs that appear fully

# Crisp Direct at 20:7-9.
4 Crisp Direct at 21:2-4.
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functional on paper but cannot be physically built are not good.* 1In this
instance, the original proposal required removing and rerouting over 290 feet
of piping whereas our final design required removing and rerouting only 60
feet of piping. This removal and rerouting would have also required removal
and reinstallation of insulation. Further, our final design vendor agreed to go
with a lesser diameter pipe than the original design. This change reduced the
welding time for the pipe by 15 percent. Our change in design saved

approximately $6.6 million in installation costs.

HOw DID THE PROGRAM SAVE MONEY BY CHANGING DESIGN FOR THE
CONDENSATE PUMPS AND MOTORS MODIFICATION?

The Program saved approximately $2.2 million by changing design for the
HVAC system design related to the condensate pumps and motors
modification. To achieve the requisite motor design, the heat loads of the
motors exceeded the cooling capability of the existing HVAC system for the
condensate pumps and motors. The design proposed by our original designer

was unacceptable and would have required the installation of glycol chillers.

C. Evolving Project Management was Appropriate

1. 2011 Cost History
MR. CRISP REPEATEDLY CITES THE 2011 COST HISTORY TO SUPPORT
INFERENCES REGARDING PROJECT MANAGEMENT AND COSTS. ARE YOU
FAMILIAR WITH THIS DOCUMENT?
Yes, I am. The 2011 Cost History was written by an engineer at Monticello

for the purpose of providing context and information to the CNO in 2011.

46 Crisp Direct at 16:13-16.
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Is MR. CRISP’S USE OF THE 2011 COST HISTORY APPROPRIATE?

No. I understand that this single document forms the basis for most of Mr.
Crisp’s criticisms. This document was prepared by one employee based on
documentation available to him. The Company’s approach to the Program
and its structure, especially as it relates to input from various business
organizations in making Program decisions, is described in our response to the
Department’s Information Request Nos. 107 and 108, attached to my Rebuttal
Testimony as Exhibit ___ (TJO-2), Schedule 23. Additionally, the author of
the document was not personally aware of what information was presented by
the Nuclear Projects Team to the Board of Directors or of the discussions
that occurred after the Nuclear Projects Team received information from the

site projects group.

The Company previously provided context for the 2011 Cost History in
response to the Department’s Information Request Nos. 77, 78, and 80. I

have attached our responses to my Rebuttal Testimony as Exhibit ___ (T]JO-

2), Schedule 24.

Further, the 2011 Cost History was prepared at a time when the Program was
under substantial pressure for missing cost and timing targets. During that
period, tensions were running high and some attempts to assign blame
naturally occurred. While it was easy to criticize the Program in 2011 as it had
exceeded initial cost estimates, the authotr’s own estimate that he believed
should have been used was not substantially different than our own high
sensitivity estimate in the Certificate of Need proceeding. Mr. Crisp does not
acknowledge this information anywhere in the five pages of testimony he

devotes to his analysis of the five-page 2011 Cost History.
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DO YOU AGREE WITH THE PROJECT MANAGEMENT AND BUDGETING
CRITICISMS IN THE 2011 COST HISTORY?

The 2011 Cost History accurately reflects the author’s perspective of the
Program as it sat in late 2011. The 2011 Cost History is not, however, an
accurate assessment of the Program, particularly the summaries provided on
pages three through five. I specifically disagree with Mr. Crisp’s conclusions
that the budget for the Program was “decreased” and the Program timeline
was “accelerated” by the Board of Directors. Mr. Crisp acknowledged in the
Department’s response to Company Information Request No. 9 that the 2011
Cost History was the only document he uses to support these conclusions. A

copy of Mr. Crisp’s response is included with my Rebuttal Testimony as

Exhibit ___ (T]JO-2), Schedule 25.

My views of the project management, the increase in Program costs, and
Program implementation are summarized in the Company’s response to the
Department’s Information Request No. 48 an attached to my Rebuttal
Testimony as Exhibit ____ (T]JO-2), Schedule 26. In this response, we describe
how the management of the LCM/EPU Program evolved appropriately over
the course of the Program as it progressed through the study, design, and

implementation phases and as the complexity of the job increased.

65 Docket No. E002/CI-13-754
O’Connor Rebuttal



S O oo N & Ul B~ LN

N N N GG S W Y
o 1 & U B~ -

NS \O R (S T
o= OO

NS NS\
o AW

PUBLIC DOCUMENT: TRADE SECRET DATA EXCISED

2. Initial Project Management

ATTACHED TO MS. CAMPBELL’S TESTIMONY IS A NOVEMBER 14, 2013 ARTICLE
FROM THE STAR TRIBUNE THAT SUGGESTS THAT PROJECT MANAGEMENT
ISSUES CONTRIBUTED TO THE HIGHER PROGRAM COSTS, IN PARTICULAR THAT
THE MANAGEMENT CHANGES IMPOSED AFTER THE 2011 OUTAGE WERE
IMPOSED TOO LATE TO CURB COST INCREASES. HOW DO YOU RESPOND?

The Company’s project management practices before or after 2011 did not
materially contribute to the costs incurred.  We established project
management practices appropriate to the circumstances we encountered. As
the complexity of the job increased, we adapted our practices to address those
evolving circumstances. In the end, all of the costs that were incurred were

necessary and reasonable to achieve the desired outcome.

DESCRIBE THE COMPANY’S INITIAL PROJECT MANAGEMENT PLAN TO
IMPLEMENT THE LCM/EPU PROGRAM.

We established a series of core principles that guided implementation. Many
of these controls around engineering and quality worked well. Our project

controls were consistent with other projects within the nuclear department.
e Our vendors contracts include an orderly process for change orders.
e We require vendors to develop and implement recovery plans to
overcome performance issues that arise during implementation.
e We implemented rigorous QA/QC procedures to ensure quality.

e We employed an internal project manager to led the Company’s
LCM/EPU team and to oversee our key vendors, General Electric
(design/engineering) and Day Zimmerman (initial installations).
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WHY DID THE COMPANY CHANGE ITS PROJECT MANAGEMENT APPROACH
AFTER THE 2011 OUTAGE?

Our concerns arising from the 2011 outage were only in part about outage
duration and cost. We were also concerned with the level of resource
commitment from other Plant personnel that was required to achieve this
result. Further, we were concerned about the adequacy of internal estimates
of our overall Project costs. With respect to our first concern, in 2011, we
found our personnel were required to fill some gaps that took them away from
their other work. The difficulties we encountered in 2011 suggested that the
remaining work for final implementation would be significant and that it was

not sustainable to rely as heavily on internal resources.

WHY DID THE COMPANY NOT MAKE THESE PROJECT MANAGEMENT CHANGES
AFTER THE 2009 OUTAGE?

After the 2009 outage we assessed our performance and concluded that our
project management practices remained appropriate. We received reasonably
good performance and productivity. The installation of modifications in 2009
ran on schedule for the first 75 percent of the outage but lagged slightly over
the remainder of the outage. Further, we experienced approximately $9
million of implementation costs over our budgeted amount, but these excess
costs were primarily related to the need for additional labor and materials over
what we had initially allotted. We gained valuable experience from the 2009
outage and concluded that the team’s performance was such that it justified

retaining the same team for the 2011 outage.
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WHEN DID ISSUES BECOME MORE APPARENT?

After the 2009 outage, we were on track for designs and work packages for
the 2011 outage. Despite this eatly planning, we had to reject all engineering
packages presented in 2010. At this time our vendors encountered a shortage
of workers and experienced nuclear laborers and had a high turnover rate, as
did the entire nuclear industry. Because of these issues, we worked closely
with them to recover from missed deliverables and deadlines. We actively
managed the challenges that were presented to us and developed recovery

plans to prepare for the upcoming 2011 outage.

3. Transition of Implementation 1 endors

MR. CRISP TESTIFIES THAT CONTINUED CHALLENGES WITH A VENDOR CAN
PROVIDE JUSTIFICATION FOR REMOVAL OF A VENDOR.” WHY DID THE
COMPANY NOT RETAIN A NEW VENDOR FOR THE 2011 OUTAGE?

As I have testified, the 2009 outage went reasonably well. We were somewhat
concerned about employee turnover but recognized that this was fairly
common to the nuclear industry. We discussed this with our vendor and they
assured us that it had the bench strength to complete the requisite work in
preparation for the 2011 outage and through the outage. As a result we made

the choice to stay the course.

WHAT WERE THE COSTS OF THESE ISSUES DURING THE 2011 OUTAGE?

The combination of these planning and preparation issues impacted our ability
to complete engineering packages well ahead of the 2011 outage to complete
pre-outage preparations, as we had initially planned. These issues carried over

into the outage and I was disappointed by the difficulties we encountered. We

47 Crisp Direct at 21:2-4.
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anticipated to spend $101 million over 65 days and instead ended up with
costs of $135 million over 81 days. Looking back at the dollars spent by our
installer to prepare for the outage, we are able to further evaluate the cost of

installation during the outage.

Table 5. 2011 Outage Costs

2013 Outage Duration Costs Incurred
Planned 65 days $101 million
Actual 81 days $135 million
Ratio of Actual to 1.25 days 1.34

Planned

WHEN DID THE COMPANY RETAIN BECHTEL?

In late 2010.

WHY DID THE COMPANY RETAIN BECHTEL?

Initially, we retained Bechtel to assist us with general nuclear projects. We
identified Bechtel as a quality engineering house with a global reach, sufficient
resources, and nuclear depth to help us on big jobs. There was a trend of less
experienced or new nuclear craft labor during our Program. In 2009, I
estimate that 90 percent of our craft supervision and labor were nuclear-
experienced. In 2011, I would estimate that number declined to 45 percent.
This and the complexity to finish the remaining aspects of the Program

necessitated changes for the 2013 outage.

Early in 2011 we began discussions with Bechtel to determine if they had the
capacity to assist us with the final stages of the LCM/EPU Program at
Monticello. When the 2011 outage concluded, we decided to bring Bechtel in
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as our primary contractor because of its greater depth and experience. We
also retained Day Zimmerman as Bechtel’s main mechanical subcontractor to

retain institutional knowledge and preserve continuity.

We made other project management changes leading up to the 2013 outage

that are outlined in my Direct Testimony and will not be repeated here.*

MR. CRISP CAUTIONS THAT WHEN VENDORS ARE CHANGED DURING THE
COURSE OF A PROJECT, LIKE THE DECISION TO RETAIN BECHTEL IN 2011,
COSTS INCREASE.” DO YOU AGREE WITH THIS?

Not necessarily. Changes during a project can also reduce costs from what
they would otherwise have been as illustrated by the examples I previously
discussed where we changed design vendors. We believe that changing
vendors before the 2013 outage was appropriate because we were anticipating
an outage in 2013 that would require even more challenging work than we had

undertaken in the 2009 and 2011 outages.

DI1D THE COMPANY’S CHANGES TO PROJECT MANAGEMENT AFTER THE 2011
OUTAGE REDUCE COSTS?

Our adoption of a different approach to project management in 2011 did not
avoid incurring costs. Indeed, our greatest cost increases occurred in the 2013
outage, despite having brought in additional internal and external resources for
the final phase of the Program. The 2013 outage exceeded our initial estimate
by roughly $52 million, as summarized in Table 6, higher than the expected

cost from both the 2009 and 2011 outages combined.

48 O’Connor Direct at 83-87.
4 Crisp Direct at 22:8-11.
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Table 6. 2013 Outage Costs

2013 Outage Duration Costs Incurred
Planned 85 days $99 million
Actual 138 days $151 million
Ratio of Actual to | 1.62 1.53

Planned

Our more detailed planning and reporting helped provide more transparency
on how and why costs were incurred; however, we could not keep costs from

increasing since they were necessary for successful completion.

WAS BECHTEL ABLE TO ESTIMATE ITS COSTS?
No. Despite Bechtel’s obvious experience in this arena, their estimates also

evolved as we prepared for the 2013 outage.

WAS THE BECHTEL PERFORMANCE WORSE DUE TO ITS UNFAMILIARITY WITH
THE PROGRAM AND THE PLANT?

No. Bechtel had two solid years to plan for the outage and sufficient time to
develop detailed work packages and detailed implementation estimates. The

reason for their difficulties was the challenge of the 13.8 kV installation.

4. Self-Evalnations
DID MONTICELLO COMPLETE ANY PERIODIC EVALUATIONS OF PROJECT
MANAGEMENT DURING THE PROGRAM?
Yes. After each of our Program outages, we developed lessons learned
evaluations. These evaluations were critical to the improvements we made
throughout the life of the Program and are a key part of continuous

improvement encouraged in the nuclear industry.
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How DID MONTICELLO GO ABOUT DEVELOPING THE LESSONS LEARNED
AFTER EACH OUTAGE?

After each outage, the project manager requested that the engineer responsible
for an installed modification provide detailed feedback on that modification’s
lessons learned. To do this, each lead modification engineer was asked to
develop a summary of modification successes or issues and what could be
done to capitalize on that success for other modifications or address the issue

to avoid its propagation elsewhere in the Program.

DID THE LESSONS LEARNED EVALUATION PROCESS CONTINUE FOR 2013?

Yes. Although we have completed the Program, we continue to seek
opportunities to improve outage and work package planning and
implementation at Monticello. We underwent a lessons learned process after
the 2013 outage and will continue to self-evaluate after future outages to

identify operational improvements.

IS I'T COMMON TO IDENTIFY LESSONS LEARNED FOR OUTAGE ACTIVITIES?

Yes. It is consistent with Institute of Nuclear Power Operations (“INPO”)
principles to self-assess performance during outages to identify lessons
learned. The nuclear safety culture calls upon nuclear utilities to strive to learn
from and improve its processes. Development of lessons learned for our own
actions is not evidence of imprudence, but is a portion of industry-standard

project management principles.

72 Docket No. E002/CI-13-754
O’Connor Rebuttal



O oo 4 & Ut A~ LN -

NN N N N R, R R R R ) ) s e
AN OO N =, O VW 0 N & Ul A~ LN =, O

2

PUBLIC DOCUMENT: TRADE SECRET DATA EXCISED

D. Measurement of Mr. Crisp’s Criticisms
DOES MR. CRISP PROVIDE ANY QUANTIFICATION OF COSTS ASSOCIATED WITH
HIS ALLEGATION OF POOR PLANNING OR MANAGEMENT BY THE COMPANY?”"

He does not.

DID YOU ATTEMPT TO QUANTIFY THESE COSTS?

Yes. I directed my staff to work with Company consultants to try to
determine: (1) if the 2011 outage implementation showed signs of
uncontrolled spending; (2) if there were any excess costs arising out of field
design changes that arose from difficult installation conditions based on Mr.
Crisp’s assertion that the Company was inadequately prepared for the
installations; (3) a ceiling on a potential amount of cost savings had the
Company not moved some design work among vendors during the Program
thereby eliminating potentially duplicative design work; and (4) to quantify the
amount of work that was unusable because of scope changes, changes in NRC

requirements, changes in design, or other reasons.

1. Outage Efficiency Analysis
DID YOU UNDERTAKE AN ANALYSIS TO COMPARE THE OVERALL EFFICIENCY
OF THE 2011 OUTAGE COMPARED TO THE 2013 OUTAGE?
Yes. The 2011 outage was hard and has become the focus of some of the
Department’s criticisms. 1 considered the question of whether we could
determine if the “burn rate” for the 2011 outage shows out of control

spending.

50 Crisp Direct at 28.
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WHAT DID YOU DO?
I reviewed the amount we spent in preparation for the 2011 outage plus the
amount spent in the outage and compared that with the comparable inputs for

the 2013 outage.

PLEASE DESCRIBE YOUR PROCESS.

For the 2011 outage, I added the amount we spent in the six months leading
up to the outage (as a proxy for outage preparation costs) to the costs incurred
during the outage to come up with an aggregate daily “burn rate” of $0.91
million/outage day for preparation and actual installation work. I made a
similar calculation for the 2013 outage was $0.91 million/day.  This
comparison illustrates that our adjusted per outage day costs were about the
same for the 2011 outage to the 2013 outage. Table 7 illustrates the

comparison.

Table 7. Comparison of the 2011 and 2013 Outage Costs

2011 Outage 2013 Outage
Outage Planning $10.7 million $32 million
Outage Costs $135 million $151 million
Actual Outage Days 87 138
Estimated cost per Outage | $0.91 million $0.91 million
Day

The results confirmed the work I saw took place. Bechtel spent substantially
more time planning for the outage and managed their implementation costs
downward but their efficiencies came with a cost. I think this illustrates that
there were not costs that could be readily saved by differing approaches to

Project implementation.
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WHY DO YOU NOT INCLUDE THE 2009 OUTAGE IN THIS ANALYSIS?

The 2009 outage was qualitatively and quantitatively quite different. In 2009,
we focused on equipment replacements that did not include difficult system
modifications and construction. Thus it would be a false comparison to

include the 2009 outage in this analysis.

2. Field Change Orders
PLEASE EXPLAIN YOUR ANALYSIS OF FIELD DESIGN CHANGES?
At most, we may have been able to save a nominal amount, less than $1
million if we had planned “better” as Mr. Crisp argues. The Company
undertook a significant number of field changes during implementation. I
conducted a review of the field changes to determine if 1 could detect any
material costs that could have been avoided if, as Mr. Crisp asserts, the

Company had been better prepared.

In the Company’s response to the Department’s Information Request No. 28,
which I have attached as Exhibit ___ (TJO-2), Schedule 27, the LCM/EPU
Program had numerous construction field changes, approximately 2,000 of
which resulted from discrepancies in as-found conditions. To quantify a
potential cost savings that may have resulted from eatlier planning for what

subsequently became the field changes I undertook a multi-step analysis.

Initially, I segregated the changes by the three groupings: basic field changes,
intermediate field changes, and complex field changes. 1 then selected a
sample of field changes, I reviewed each from the perspective of whether the
particular field change could have been identified prior to the outage when it

was discovered. This required segregating the samples into two categories,
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those that could have reasonably been identified pre-outage based on the level
of planning and design Mr. Crisp suggests and those that could not. For those

that could not, no further analysis would be required.

Further, for those field changes that reasonably could have been identified
pre-outage, I attempted to determine if a different, less costly fix could have
been developed before the outage. Based on the results of that analysis, I was

able to estimate a potential cost savings from the sample analyzed.

WAS THE EXISTENCE OF THE AMOUNT OF DISCREPANCIES BETWEEN THE
DESIGNS AND THE AS-FOUND CONDITIONS UNUSUAL?

No. As explained in the Company’s response to the Department’s
Information Request No. 27, attached as Exhibit ___ (T]JO-2), Schedule 9, the
Company was under no obligation to create as-built drawings for non-safety
related systems although we agreed to record what we modified. Because we
did very little major construction before the LCM/EPU Program, there were

very few as-builts that had been completed for the Plant.

IF THE COMPANY HAD FOLLOWED MR. CRISP’S APPROACH TO SCOPING AND
DESIGN, PLEASE DISCUSS YOUR CONCLUSIONS ABOUT WHETHER THE
COMPANY WOULD BEEN ABLE TO AVOID FIELD CHANGES AND ANY
ASSOCIATED COST SAVING?

My conclusion is that the vast majority of field design changes could not have
been avoided and that for the ones that could have been avoided, the

Company would have realized only a modest cost savings.
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Even at the level of design completion Mr. Crisp suggests, the types of issues
we encountered that required us to undertake field changes would not have
been known. For example, we encountered rebar interferences in thick
concrete walls floors. Rebar is reinforcing steel that is embedded into
concrete to strengthen it, which is not visible without the use of specialized
equipment. While specialized equipment can detect its location within
concrete, that is simply not performed at any level of design in my experience.

Its location is typically discovered only as the construction work is performed.

In my analysis and engineering judgment, no more than five to ten percent of
the field design changes we encountered could have been discovered had we
completed the level of design completion Mr. Crisp suggests. Thus, even
expending the effort to complete detailed designs eatlier, I do not think it
would have substantially reduced our installation costs. I summarize the costs

associated with each category of field changes in the Table 8.

Table 8. Field Change Cost Categorization

Category of Total Sample Size | Cost per Change Total
Change Number Reviewed Associated
Cost
Basic Approx. Approx. 5% $1,000-$10,000 $8-13 million
1,600

Intermediate Approx. 400 Approx. 5% $10,000-$250,000 $12 million

Complex 2 2 $2 million and $3 $5 million
million
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Both complex field changes are discussed in detail in the Company’s response
to the Department’s Information Request No. 28, which I have attached to

my Rebuttal Testimony as Exhibit ____ (T]JO-2), Schedule 27.

While I do not believe the Company could have discovered the vast majority
of work encompassed by the field design changes at the level of design
completion Mr. Crisp suggests, I do believe for the small amount we could
have discovered we would have realized some efficiency gains had we earlier
discovered those field design changes. Therefore, I conclude the cost savings
associated with Mr. Crisp’s suggested path would have been nominal,

definitely no more than $1 million.

3. Potentially Duplicative Design Costs

WHAT DOES YOUR NEXT ANALYSIS ADDRESS?

Mr. Crisp made a number of general criticisms, that while characterized as
project management criticisms, really implicate the Company’s engineering
and design process. More specifically, Mr. Crisp seemed to state that excess
design work was performed based on his assertion that the Company replaced
vendors and allegedly engaged in “starts and stops” during the design effort.”’
In particular, Mr. Crisp was critical about the evolving scope of the design
effort. My second analysis quantifies the ceiling on a potential amount of cost
savings had the Company not moved some designh work among vendors
during the Program. I disagree with the notion that the Company should not
move design work among vendors and am providing this analysis in the event
Mr. Crisp provides factual support that moving design work was imprudent,

which I do not believe exists.

5 Crisp Direct at 20:7-9.
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PLEASE EXPLAIN HOW YOU QUANTIFIED THE ADDITIONAL DESIGN COSTS.

As outlined in the Company’s response to the Office of Attorney General’s
Information Request No. 6, attached to my Rebuttal Testimony as Exhibit
__ (TJO-2), Schedule 28, Xcel Energy incurred design costs from several

design-related vendors.

First, I reviewed the Company documents to determine the scope of work
performed by these vendors to determine if it was all design-related or not.
As an example, some vendors provided planning personnel as additional
outage resources. This is not design-related and all similar non-design-related
costs were removed from the analysis. Second, I made a determination of
whether the subsequent design-related work paid for by the Company was
part of the original scope or not. The dollars associated with the work that
was potentially part of the original design scope form the pool of potential
dollars associated with Mr. Crisp’s criticisms, as the dollars for the expanded

scope would have resulted in a change order. Table 9 summarizes my review:

Table 9. Contract Releases

Other
Designers

Number of Contract
Releases Reviewed

Not Part of
Initial Scope

Expansion of
Initial Scope

Within Initial
Scope

1

Approx. 140

$19,286,570

$0

$6,610,006

2

Approx. 130

$7,097,949

$0

$5,728 451

Approx. 40

$5,674,737

$1,808,992

$597 489

TOTAL

$32,059,256

$1,808,992

$12,935,946
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PLEASE EXPLAIN THE CONCLUSIONS YOU DRAW FROM THIS ANALYSIS?
Approximately $13 million was at least arguably related to the scope of work

in the initial contracts.

SHOULD THE COMPANY’S RECOVERY BE LIMITED AS A RESULT OF THE THIS
EVALUATION?

No. The results of this evaluation are not signs of imprudent action by Xcel
Energy. 1 believe we were exercising good judgment in bringing in other

vendors to complete work as efficiently as possible under the circumstances.

HAS THE COMPANY BROUGHT ANY CLAIMS ASSOCIATED WITH THIS ISSUE?

We are working through a number of issues and have reached settlements on
some potential claims. It is my understanding that the Company has
committed to offset any claims or settlements it achieves to the cost of the

Program so that ratepayers obtain the benefit of any such settlements.

4. Abandoned Work

DI1SCUSS THE FOURTH MEASUREMENT UNDERTAKEN BY THE COMPANY.

The Company also identified work that was ultimately not fit for its intended
purpose because of scope changes, changes in NRC requirements, changes in
design, or other reasons. However, this work may have had other purposes or
been a part of a necessary process to optimize the final design of LCM/EPU
modifications. The Company quantified this work in response to an
Information Request from the Office of the Attorney General during the 2012
rate case. I have attached a copy of the Company’s response as Exhibit

(TJO-2), Schedule 29. This work totaled approximately $11 million.
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VII. LCM/EPU COST SEPARATION ANALYSIS

A. Company’s Analysis of LCM/EPU Costs

IS IT APPROPRIATE TO SEGREGATE COSTS FOR THE PROGRAM BETWEEN LCM
OR EPU?

No. The LCM/EPU Program was implemented as an integrated effort. As a
result, we did not segregate costs between LCM and EPU components. The
investments we made at Monticello are overwhelmingly cost-effective as a

whole and I believe viewing the costs as a whole is the proper perspective.

I view all costs incurred as part of the LCM/EPU Program as integral to the
uprate as well as Monticello’s continued operation given that this work was
necessary to allow safe and reliable operation of this Plant until 2030 and
possibly beyond. If we had not made the necessary underlying investments to
ensure the long-term operation of Monticello, we would not have been able to
undertake uprate activities. As a result, the total investment in Monticello
should be judged based on the overall value that was provided to the long-
term operation of Monticello rather than making artificial distinctions between

costs for the Project.

THEN WHY DID THE COMPANY BREAK OUT LCM AND EPU COSTS OF THE
PROGRAM IN THE 2008 CERTIFICATE OF NEED PROCEEDING?

As part of the 2008 proceeding, the Company performed a high-level
conservative assignment of Program costs to either LCM and EPU for the
purposes of comparing costs of the Program against other reasonable

alternatives as required by Minnesota rules. This exercise resulted in
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apportionment of 58.4 percent of cost to LCM and 41.6 percent to EPU.

This allocation was conducted solely for the 2008 Certificate of Need.

WHAT WAS THE BASIS FOR THAT INITIAL LCM/EPU SPLIT USED FOR
MODELING PURPOSES IN THE CERTIFICATE OF NEED?

Our Project team did an informal assessment of the modifications that were
projected at the time and assessed a good faith, albeit rough, estimate of the
costs that could be assigned to LCM and those to EPU. The team assessed
the equipment and made an allocation based on reasonable engineering

judgment.

ARE YOU COMFORTABLE THAT THE SPLIT DEVELOPED IN THE CERTIFICATE OF
NEED PROCEEDING WAS PREPARED IN GOOD FAITH BASED ON THE
INFORMATION THE COMPANY HAD AVAILABLE AT THE TIME?

Yes. In his pre-filed testimony in the Certificate of Need proceeding,
Company witness Mr. Allen Williams provided a discussion of some of the
capital projects that he believed needed to be undertaken as part of the
initiative.”® He concluded that $104 million would be needed to support the
EPU. This is about one-third of the initial costs. However, he describes that
if the steam dryer needs to be replaced it would raise the EPU cost to $133
million. If one uses the adjusted $320 million starting point figure that was
used at the time to reflect inclusion of the steam dryer, the EPU proportion is
41.6 percent. This is the split that was used in the modeling for the Certificate
of Need.

52 Williams Direct Testimony in Docket E002/CN-08-185 (June 6, 2008).
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DID THE COMPANY CONDUCT ANY ADDITIONAL ANALYSIS OF THIS LCM/EPU
ALLOCATION?

Yes. As part of our initial filing in this Docket we examined the costs of the
Program focusing on what costs could be avoided if we did not undertake the
EPU. This was different than the analysis that we conducted for the
Certificate of Need. We referred to this analysis as the “avoided cost”
analysis. ~ Under this analysis, we categorized the costs for specific
modifications in one of three ways: (1) LCM-only costs: costs there were
solely related to LCM activities; (2) EPU-only costs: costs that were solely
related to EPU activities, including licensing costs; and (3) LCM costs that

include some incremental EPU costs over and above what would have been

needed absent the EPU.

WHY WAS THIS ANALYSIS CONDUCTED?

In our recently completed rate case (Docket No. E002/GR-12-961) the
Administrative Law Judge found that, absent other information, she must
allocate 41.6 percent of the Program costs to LCM in determining the used
and useful aspect of the Program. In addition, this analysis was used to
support the Company’s after-the-fact modeling efforts explained in the Direct

Testimony of Mr. Alders.

I note that during the discovery process we found some errors in Exhibit
(TJO-1), Schedule 29 and provided a corrected version to the Department. 1
include a corrected version of Schedule 29, which was included with the
Company’s response to the Department’s Information Request No. 123, with

this Rebuttal Testimony as Exhibit ____ (T]JO-2), Schedule 30.
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I have also provided an update of Exhibit ___ (TJO-1), Schedule 30, which
was provided to the Department as Attachment A to the Company’s response
to the Department’s Information Request No. 58. This response is attached
to my Rebuttal Testimony as Exhibit ___ (TJO-2), Schedule 31. The net
outcome of the “avoided cost” analysis, 78 percent LCM and 22 percent EPU,
did not change. That split was never intended to be used to assess the
prudence of our initial decision-making in 2008 but was intended to aid Mr.
Alders’ modeling effort to show the incremental value of the EPU MWs
under current conditions. For purposes of assessing the prudence of our
decisions and actions, the Commission should use the split that was developed

at the time our decisions and actions were made in 2008.

B. Dr. Jacobs’ Analysis of LCM/EPU Costs
DID ANY OTHER PARTY PREPARE AN ALLOCATION OF LCM AND EPU CcOSsTS?

Yes, Department witness Dr. Jacobs also prepared an allocation.

DID YOU NOTICE SOMETHING MISSING IN DR. JACOBS” ANALYSIS?

Yes. Dr. Jacobs’ analysis ignores the needs of Monticello given the age and
condition of the existing equipment and also ignores good nuclear practice of
basing decisions on the safety and reliability of the Plant. By ignoring these
key elements, Dr. Jacobs’ approach to the allocation is much different than the
Company’s. Rather than looking at what costs could have been avoided if the
EPU was not pursued, Dr. Jacobs focused on identifying costs that supported
the EPU. Thus, Dr. Jacobs did not take into account the age and condition of
the equipment prior to the LCM/EPU Program but focused solely on
whether could also be used to support the uprate. I find this approach

interesting as Dr. Jacobs knew that much of Monticello equipment was worn
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and obsolete as he noted early in his testimony that the Company “had a

policy of deferring capital projects, expecting that Monticello would be shut

down and decommissioned in 2010.7>

WHAT WERE THE RESULTS OF DR. JACOBS’ ANALYSIS?

Using this approach, Dr. Jacobs concluded that 85.7 percent of the $664.9

million total project costs were for EPU work ($569.5 million) and 14.3

percent ($95.4 million) were not required only for the EPU.

HOw DOES DR. JACOBS® ALLOCATION COMPARE TO THE COMPANY’S

ALLOCATION?

In Table 10, I list the 10 major modifications and the assighment of costs to

LCM, EPU, or a combination thereof as allocated by the Company and Dr.

Jacobs.

Table 10. LCM and EPU Allocation Comparison for the Company

and Dr. Jacobs

Modification

Xcel Energy’s Allocation

Dr. Jacobs’ Allocation

Electrical distribution system

LCM (100%)

EPU (100%)

Condensate Demineralizer
System Replacement

LCM (75%)
EPU (25%)

EPU (100%)

Main and 1AR Transformer
Replacement

EPU (9%)
LCM (91%)

EPU (Main Transformer
100%) and LCM (1AR
Transformer 100%)

Feedwater Heater Replacement

EPU (10%)
LCM (90%)

EPU (88%)
LCM (12%)>

Reactor Feed Pumps and
Motors

EPU (7%)
LCM (93%)

EPU (100%)

Condensate Pumps and Motors
Replacement

EPU (75%)
LCM (25%)

EPU (100%)

53 Jacobs Direct at 3:24-4:1.
5% Dr. Jacobs categorizes the feedwater heater drain and dumps and valves as both LCM and EPU based
on Table 8 of the NRC Letter. In his final allocation, however, Dr. Jacobs attributes this work to LCM.
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Modification

Xcel Energy’s Allocation

Dr. Jacobs’ Allocation

Turbine Replacement

EPU (6%)
LCM (94%)

EPU (100%)

PRNM Replacement

LCM (100%)

EPU (100%)

Steam Dryer Replacement

LCM (100%)

LCM (100%)

EPU and MELLLA+ Licensing
Costs

EPU (100%)

EPU (100%)

>

2

2

GENERALLY, DO YOU AGREE WITH DR. JACOBS’ ALLOCATION?

No. Dr. Jacobs’ allocation is not reasonable given the state of Monticello at
the time we commenced LCM/EPU Program. Prior to the investments made
as part of the LCM/EPU Program, Monticello was being managed for
retirement.  We had avoided making major capital improvements to
Monticello as we were not certain that we would be able to operate Monticello
beyond the end of its initial license in 2010. Drz. Jacobs’ split percentages
attribute only $95.4 million of the total project costs of $664.9 million to
LCM. In my opinion, we could not have made the necessary repairs that were
required to operate Monticello safely and reliably until 2030 on such limited

funds given the age and condition of the existing equipment.

WHAT MATERIALS DID DR. JACOBS RELY ON FOR HIS ANALYSIS?

To conduct his assessment, Dr. Jacobs relied on a letter I signed on
November 5, 2008 to the NRC (“NRC Letter”) that lists a majority of the
modifications that were performed as part of the LCM/EPU Program. This
letter was the Company’s resubmitted License Amendment Request

application to the NRC.

WHY DID DR. JACOBS RELY ON THIS NRC LETTER?
He states that using a contemporaneous document such as the NRC Letter

provides the best source for determining the Company’s need for each
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modification. Dr. Jacobs points out that I signed this letter under “penalty of
perjury.” I want the Commission to understand that I have worked hard at all

times to provide accurate information to both the NRC and the State.

DO YOU HAVE ANY CONCERNS USING THIS NRC LETTER TO CLASSIFY
MODIFICATIONS AS LCM OR EPU?

I have no concerns with the Commission reviewing and relying on this letter.
It is truthful and accurate and provides a good summary of some of the work
we ended up doing. However, I note that this letter was not written for the
purpose of classifying modifications as either LCM or EPU. The NRC was
not conducting economic analysis of the split between LCM and EPU nor was
the NRC concerned about the cost of the Program. As such, our descriptions
of the modifications were for context and convenience rather than to classify
the underlying purpose for a modification. Dr. Jacobs incorrectly assumes

that this means that all of the equipment was for EPU purposes.

Also, while the letter states that some of the modifications will be sized for
“EPU operations,” this notation alone should not be used to classify a
modification as solely for EPU. In most cases, the age, condition, or design of
the original equipment would have required replacement regardless of the
EPU. Morteover, the letter, written in 2008, does not take into account the
condition of equipment that we later discovered during replacement. In
response to the Department’s discovery requests, we provided many
contemporaneous documents detailing the condition of the existing
equipment, including documents included with our response to Information
Request No. 124, which is attached to my Rebuttal Testimony at Exhibit ____

(IJO-2), Schedule 32.
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For instance, the documents provided in this response include data related to
the performance testing performed on the old rotor as part of the generator
rewind modification. This document shows that the old rotor failed testing,
demonstrating that it was at the end of its useful life and would have required
replacement regardless of the EPU. Exhibit ___ (TJO-2), Schedule 32. The

generator rewind modification is classified as entirely EPU by Dr. Jacobs.

Finally, the letter actually does contain some descriptions of work that we
specifically recognized were needed for LCM purposes. These include:

e 13.8kV system;

e Main exciter

e M-G set point motors;

e Reactor feed pump discharge check valves.

While Dr. Jacobs says he prefers to rely on contemporaneous documents in
his assessment, he ignores the content of the NRC Letter for these

modifications.

DID HE PROVIDE A REASON FOR THESE DEVIATIONS?
He does for the 13.8 kV system. He claims that I acknowledged in our

interview that the 13.8 kV system was not needed absent the power uprate.”

IS THIS AN ACCURATE PORTRAYAL OF YOUR COMMENTS?
Yes and no. The answer to each question about the uprate is highly
dependent on the specific question asked. I believe Dr. Jacobs took my

answet out of context.

% Jacobs Direct at 11:22-24.
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PLEASE EXPLAIN.

During our interview Dr. Jacobs asked me a question similar to the following:
“Was it necessary to upgrade to 13.8 kV voltage if you had not done the
uprater” My answer was that a higher voltage may not be required without the
uprate. This was an acknowledgment that the decision in 2007 to install 13.8
kV system was precipitated by the need to provide additional electricity to run
the larger pumps and motors that were being installed for the uprate.
However, this does not negate the longer term need that Monticello had for
additional distribution capacity and to replace the aging distribution
equipment. It is possible that, absent the uprate, we may have decided to add
distribution capacity at a different voltage. Strictly speaking, 13.8 kV was not
required absent the uprate but additional distribution capacity whether at 4
kV, 6.9 kV, or 13.8 kV was needed without the uprate. But Dr. Jacobs, for
some reason, disregards the contemporaneous information provided to him
regarding the need for enhanced distribution margin as well as the fact that
space limitations in the existing power block would have required locating the
additional bus in the same location. These same space constraints would drive
the requirement to run many miles of cable and raceway to accommodate the
new system. Thus, the cost of new distribution capacity would not have been

avoidable absent the EPU.

ARE THERE SPECIFIC MODIFICATIONS WHERE YOU DISAGREE WITH DR.
JACOBS’ ASSESSMENT?

Yes. I will specifically address Dr. Jacobs’ classification of the ten major
modifications that account for 95 percent of the costs for the LCM/EPU
Program and provide a discussion of the Company’s rationale and

classification of each modification.
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1. Main Power Transformer
How DID DR. JACOBS CLASSIFY REPLACEMENT OF THE MAIN POWER
TRANSFORMER?

He considered this modification an EPU-related modification.

WHY DID DR. JACOBS CLASSIFY THIS MODIFICATION AS EPU?
He does not provide any explanation for his classification, but the NRC Letter
states the Company plans to “replace the existing main generator step-up

transformer to provide increased operating margins under EPU conditions.”” 6

How DID THE COMPANY CLASSIFY REPLACEMENT OF THE MAIN POWER
TRANSFORMER?

The Company classified replacement of the main power transformer as
primarily LCM with a portion (10 percent) attributed to EPU to account for

the larger sized transformer that was used to accommodate uprate conditions.

WHY DID THE COMPANY CLASSIFY THIS MODIFICATION AS PRIMARILY AN LCM
RELATED MODIFICATION?

The Company classified this modification as nearly all LCM because
replacement of the 40-year-old main power transformer was necessary due to

end-of-life considerations and performance-related issues.

% Jacobs Direct at Attachment B at 10.
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ARE THERE ANY CONTEMPORANEOUS DOCUMENTS THAT DEMONSTRATE THAT
THIS MODIFICATION IS LCM?
Yes. A 2001 power point presentation and a 2003 capital projects summary

identify the main power transformer for replacement by the Company due to

age-related deterioration. Exhibit __ (TJO-2), Schedules 33 and 34.

ARE THERE OTHER REASONS WHY YOU CLASSIFIED THIS WORK AS LCM?

Additionally, we had received a significant operating experience report from
INPO, requiring that we inspect the power transformer because industry
experience showed it was a vulnerable system and to replace it as necessary.
This all led us to conclude that the transformers would need to be replaced
regardless of the uprate and replacing this system soon was in the best interest

of Monticello.

WERE THERE PERFORMANCE-RELATED ISSUES WITH THE MAIN POWER
TRANSFORMER?

Yes, the main power transformer was also experiencing performance
degradation. Through transformer monitoring, via oil analysis, we determined
that there was a gassing problem with the power transformer that was
resulting in transformer degradation within the transformer that potentially
could lead to in-service failure. This oil analysis was provided as part of our
response to the Department’s Information Request No. 124 attached to my
Rebuttal Testimony as Exhibit ___ (T]JO-2), Schedule 32. Given the end-of-
life and performance degradation issues with the existing main power
transformer, replacement was necessary to support the extended life of

Monticello.
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2. 13.8 RV System Upgrade
HOW DOES DR. JACOBS CLASSIFY THE 13.8 KV SYSTEM?

Dr. Jacobs’ classifies this modification as entirely EPU.

How DOES THE NRC LETTER CLASSIFY THE 13.8 KV SYSTEM?
The NRC Letter explicitly states that the 13.8 kV upgrade is “an LCM

modification to increase margin in the on-site distribution system.””’

WHY DOES DR. JACOBS CLASSIFY 13.8 KV SYSTEM AS EPU IF THE NRC LETTER
STATES THAT IT IS LCM REQUIRED WORK?

Dr. Jacobs states that he made up his mind prior to the site visit that the 13.8
kV system was for EPU and that I confirmed during his interview with me
that this upgrade was not needed absent the uprate.” 1 addressed my alleged

confirmation earlier in my Rebuttal Testimony.

WHAT CONTEMPORANEOUS INFORMATION DID YOU PROVIDE TO DR. JACOBS
REGARDING THE 13.8 KV SYSTEM UPGRADE?

The Company’s responses to the Department’s Information Request Nos. 21,
83, and 124 describe that lack of margin on the existing system and the need

to install an additional bus to accommodate future electrical loads. Exhibit

__ (TJO-2), Schedules 32 and 35.

How DID THE COMPANY CLASSIFY THE 13.8 KV SYSTEM?
The Company classified the 13.8 kV modification as entirely LCM consistent
with the NRC Letter.

57 Jacobs Direct at Attachment B at 13.
58 Jacobs Direct at 11:10-12.
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I note that the Company had identified early on that, in the event the
operating license was renewed, the Company would have to address the
deficiency in the internal distribution margin. In 2001, the Company
identified 4 kV breaker replacement as a necessary modification if the license
was renewed as shown in Exhibit _ (TJO-2), Schedule 33. While we did
not decide to upsize the new breakers to 13.8 kV until later, it was clear that
additional distribution capacity was recognized as an important LCM need for

Monticello.

Dr. Jacobs assumes that the 13.8 kV upgrade was only needed to provide
power to the larger reactor feedwater and condensate motors required for
EPU. He also states that no other EPU project required this type of

modification.

IS IT TRUE THAT NO OTHER EPU PROJECT HAS INCLUDED AN UPGRADE FROM
4 KV 1O 13.8 KV? IF SO, WHY WAS THIS UPGRADE REQUIRED AT MONTICELLO?
Drx. Jacobs is correct that no other EPU undertaken in the U.S. has included
the addition of a new 13.8 kV electrical distribution system. This is because
these other plants had acceptable margin in their existing electrical distribution
systems to support both the uprate and continued operation. In contrast, the
upgrade of the existing distribution system was required at Monticello because
it did not have sufficient margin in its system to maintain safe and reliable
operations over the course of its extended operating life. Specifically, the
existing 4 kV system was more likely to experience trips and additional
equipment damage during a fault. As new electrical loads would inevitably be
added during the extended life of Monticello the margins would only get

smaller. Moreover, while no plant in the United States added 13.8 kV as part
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of an uprate, several plants have operated with 13.8 kV equipment as part of

their original plant design, including Davis-Besse and Palo Verde.

WHY WOULD ADDITIONAL DISTRIBUTION CAPACITY BE NEEDED ABSENT THE
UPRATE?

Electricity and water are the life blood of a BWR plant, such as Monticello.
As a result, it is essential that Monticello have adequate electrical capacity and
reliability to support Monticello’s operations. The original 4 kV electrical
distribution system was designed in the early to mid-1960s. Since Monticello
began operations in 1970, it added significant loads onto the original
distribution system, including: (i) increased #11 and #12 residual heat removal
pump motors from 600 hp to 700 hp; (i) added emergency filtration train
building loads — a2 TMI Required Modification;” (iii) compressed air building
loads — upgrade for compressed air system; and (iv) new security building
loads — resulting from NRC security requirement changes after September 11,
2001. Each of these additions took up some amount of the existing capacity
on the system and eroded the remaining available margins. Thus, the existing
4 kV system was operating with minimal margins which increased the risk of

trips or forced outages.

HOwW DO YOU KNOW THERE WAS LIMITED ADDITIONAL CAPACITY ON THE
EXISTING DISTRIBUTION SYSTEM?
The following facts demonstrate the limited additional capacity of the existing

distribution system:

5 This was a modification that was required as a result of the Three Mile Island accident.
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o Industry Standards. The Institute of Electrical and Electronics Engineers

(“IEEE”) standards require for new construction a minimum 20 percent
bus margin and good design practice has a margin of greater than 50
percent. The reasons for additional margin is two-fold: (1) to prevent a
bus trip on under voltage conditions and (2) to ensure that safety related

motors are capable of being powered at all times.

e Margin. Prior to the LCM/EPU Program, Monticello was operating at a

less 1 percent margin. Operating on this narrow of a margin increases the
vulnerability of Monticello and limits the operators’ ability to respond to

events.

o Motor Start-Up. The IEEE standards also require that during motor start-

up the minimum distribution bus voltage be greater than 80 percent to
avoid under voltage conditions. Starting up the existing 6000 hp motors
caused voltage to drop to approximately 77 percent of nominal bus

voltage.

Sequencing. The Company was experiencing under-voltage conditions
starting large motors and pumps and had to manage it by sequencing
starting large and competing loads. The Company also installed an under-

voltage relay system that acted as a timer on the voltage excursions.

Buses. The existing 4 kV electrical buses were very close to maximum
electrical fault ratings prior to the LCM/EPU Program. Specifically, bus

#11 was less than 500 interrupting amps from its maximum rating or 99
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percent of its maximum rating. Operating in this condition does not allow

for any recovery from ground fault related events.

WAS THE COMPANY COMFORTABLE OPERATING THE PLANT IN THESE
CONDITIONS?

When we believed that the Plant would be shutdown in 2010, we were
comfortable that we would operate through the next several years and manage
to retirement. No one was comfortable operating the Plant past 2010 with
these margins once the potential for a life extension was available to us in

2003.

IF THE COMPANY HAD NOT PURSUED THE EPU, IS IT A FOREGONE
CONCLUSION THAT YOU WOULD NOT HAVE PURSUED THE 13.8 KV UPGRADE?

No. Without the uprate, we would have undertaken the analysis necessary to
determine the optimal configuration and voltage for the electric distribution
system for the period of extended operations. While I acknowledge that we
may have chosen to stay with 4 kV voltage and added capacity to the existing
system, such a decision would have been made only after considerable analysis
and it is possible and perhaps likely that we would have decided upon the 13.8
kV (or possibly 6.9 kV) system because of the benefits gained by splitting the

safety system loads from the non-safety system loads.

HAD YOU NOT PURSUED THE UPRATE, WHAT ANALYSIS AND WORK WOULD
HAVE NEEDED TO BEEN DONE TO THE ELECTRIC DISTRIBUTION SYSTEM?
It was clear that the existing 4 kV transformers (IR and 2R) needed to be

replaced in any event. These transformers were original plant equipment and

had reached the end of their useful life. Whether we changed them to 13.8 kV
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or replaced them, we would have incurred substantially the same cost.
Further, the 4 kV horizontal magnablast breakers and switchgear were original
design equipment that were obsolete and no longer supported by the vendor.

And the breakers are no longer available and spare parts were difficult to find.

It was also clear that we needed to add new bus work and switchgear. The
existing 4 kV system was operating within 50 volts of trip voltage, creating a
fairly significant risk of tripping and the need to sequence loads to avoid
voltage excursions. Restoring this voltage margin could certainly have been
accomplished by adding 4 kV breakers and switchgear rather than going to
13.8 kV. In the scenario where the uprate was not pursued, we would have
analyzed whether upgrading to the higher voltage provided incremental

benefits beyond adding additional 4 kV breakers.

HoOw WOULD YOU HAVE ANALYZED THE DECISION BETWEEN ADDING 4 KV
CAPACITY VERSUS ADDING 13.8 KV CAPACITY?

As described throughout our filing, we recognized that the reactor feed pumps
and motors, the condensate pump and motor and the reactor recirculation
MG set were in need of replacement or major overhaul. As part of our
analysis we would have considered the appropriate outcome for those motors
and whether it was better to replace them with comparable equipment or
upgrade them to run on a different voltage. Fither outcome could have been
supported but it is clear that the decision on what to do with those pumps and

motors would influence the choice of distribution system upgrade.

We would have also needed to determine the location of the new switchgear.

It is important that the breakers be located near the load they are serving.
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This means that we would be limited in the choice of location for the
additional breakers regardless of the voltage we chose. As we have described,
selection and placement of the 13.8 kV panels was challenging. Had we
decided to add to the 4 kV system we would have faced substantially the same

questions and obstacles.

Further, we would have had to consider the size of cable to be used, the
amount of raceway to be installed, conduit that would need to be strung, fire
protection, and foundation size issues. Again, whether we added 4 kV
capacity or put in the 13.8 kV system, we would have been faced with
substantially similar challenges. I note that the cabling associated with a 4 kV
system would not have been smaller and actually might have required larger

diameter cable to accommodate the voltage.

WERE THERE ANY REGULATORY CONSIDERATIONS THAT COULD HAVE
INFLUENCED THE VOLTAGE SELECTION ABSENT THE UPRATE?

Yes. First, evolving regulatory requirements have imposed the need to add
electric load to the internal distribution system in the form of Fukushima
upgrades, EDG Ventilation System upgrades, and security order impacts.
These recent developments would have substantially outstripped the
remaining margin in the legacy system and would have triggered the upgrade.
Thus, by having installed the 13.8 kV system we were fortunate to have
already added sufficient margin on the system to absorb these new loads

without additional construction.

Second, I am concerned that certain IEEE requirements may have influenced

the choice of voltage. IEEE Standard 141 requires equipment that can
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withstand ground fault events. Our existing 4 kV switchgear ratings were at
the point of being exceeded should new loads be added. This would have
resulted in a configuration where entire portions of the distribution system
could be irreparably damaged by ground fault(s) if these ratings are not
maintained. Repairs associated with these long-lead components could take in
excess of a year to manufacture and replace. Without these buses, Monticello

would not be able to operate.

HOW WOULD THE COST OF UPGRADING THE 4 KV SYSTEM HAVE COMPARED
TO ADDING THE 13.8 KV SYSTEM IN THE SCENARIO WHERE THE COMPANY DID
NOT PURSUE THE UPRATE?

While I cannot state with certainty because we have not formally studied this
alternative path, I can say that it is highly likely that the costs of a comparable
4 kV upgrade would have been substantially similar to what we incurred.
Regardless of the voltage, we would likely have chosen an upgrade that (i) split
the safety from the non-safety systems, (i) required construction of new
switchgear at the site of the old hot shop or a comparable remote location, (iii)
required similar amounts of cable and raceway, and (iv) would have required
replacement of transformers and other associated equipment. In the end, my
judgment is that the choice of voltage did not drive the costs and we would

have incurred most or all of those costs with or without the uprate.

WHAT OTHER FACTORS INFLUENCED THE COMPANY’S DECISION TO CLASSIFY
THE 13.8 KV UPGRADES AS LCM?

Currently, the NRC is examining changes to the rule regarding coping times
based on the lessons from Fukushima. Under the NRC’s current rule

regarding coping times (10 CFR 50.63) Monticello must be able to withstand
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loss of power for up to four hours. Under the draft rules, this time period
could increase to up to 72 hours. This draft rule is expected to be
implemented in the 2017 timeframe. To meet this new requirement,
Monticello will likely add more battery capacity (direct current) and more
battery charging capacity (alternate current). Addition of more battery
charging capacity translates into additional load on the distribution system. By
adding the 13.8 kV system, we are well-positioned to accommodate additional
battery charger load to the Plant’s electrical system than we were able to

before when there was little margin for new load additions.

WHAT ARE THE BENEFITS OF THE IMPROVEMENTS MADE TO THE
DISTRIBUTION SYSTEM?

Installing a 13.8 kV system for our non-safety-related equipment allowed us to
leave our safety-related equipment on 4 kV, including Monticello’s blackout
equipment. This not only provided desirable redundancy but also increases

the operating margin of our 4 kV system. Figure 4 illustrates this redundancy.

As can be seen in Figure 4, prior to the Program, all safety- and non-safety-
related equipment received power from the 4 kV buses (blue lines in Pre-
Program diagram). After the 2013 outage and final implementation of the
Program, non-safety-related equipment receives power from the 13.8 kV
buses (orange lines in Post-Program diagram) while the Division I and
Division II safety-related equipment receives power from the 4 kV buses (blue
lines in the Post-Program diagram). I note that there is still some non-safety-
related equipment that receives its power from the 4 kV buses (grey box in the
Post-Program diagram), but the non-safety-related modifications undertaken

as part of the Program were all connected to the 13.8 kV buses.
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Figure 4. Monticello Electrical Distribution System

WHAT DO YOU CONCLUDE FROM THIS DISCUSSION?

First, Dr. Jacobs is wrong when he concludes that the 13.8 kV system was
only necessary for EPU. Second, the 13.8 kV system we chose was the right
outcome for the Plant, by restoring operating margins and positioning us well

to respond to evolving requirements for internal electric demands. Third,
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regardless of which voltage we selected, the cost of adding new breakers and

switchgear would have been substantial.

3. High Pressure Turbine Replacement
HOW DID DR. JACOBS CLASSIFY THE HIGH PRESSURE TURBINE?

He considered this modification an EPU-related modification.

WHY DID DR. JACOBS CLASSIFY THIS MODIFICATION AS EPU?

He does not provide any explanation for his classification other than to
reference the NRC Letter. The NRC Letter states that the Company plans to
“replace the existing HP turbine steam path with a new rotor and diaphragms

to accommodate the increased steam flow under EPU conditions.”®

DOES ACCOMMODATING EPU CONDITIONS WARRANT HIS CLASSIFICATION?
No. As I testified earlier, the Company made a decision to integrate the LCM
and EPU design. As such, almost all efforts, whether or not they would have

been undertaken without EPU, were necessarily sized for EPU.

How DID THE COMPANY CLASSIFY REPLACEMENT OF HP TURBINE?

Even though the new HP turbine was sized to support additional steam flows
from the uprate, we determined that the cost of the replacement turbine was
comparable whether or not the EPU was undertaken. As a result, we

attributed most of the cost to replace the turbine as LCM (99%).

% Jacobs Direct at Attachment B at 8.
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WHY DID THE COMPANY ATTRIBUTE THE HP TURBINE TO LCM?

There are three primary reasons why we attributed this modification to LCM
in our “avoided cost” analysis. First, we recognized the existing HP turbine
would present end-of-life considerations during the extended operation of
Monticello. The first turbine lasted 25 years, and we did not think that the
current turbine would last 35 years, regardless of the uprate. Second,
replacement was warranted for LCM purposes given the obsolescence of the
existing turbine and the need to modernize this equipment to improve
reliability and efficiency. Since 1996, when the existing turbine was placed in-
service, General Electric has made major advancements in turbine design.
Replacing the existing HP turbine with a turbine with an Advance Vortex
design provides superior reduction on secondary losses and profile losses.
Finally, for a number of years the Company faced a serious and vexing five mil
vibration issue on the turbine floor from an unknown source in the rotating

element of the turbine. Since the turbine was replaced, the vibration ceased.

4.  Feedwater Heaters
HOW DID DR. JACOBS CLASSIFY THE FEEDWATER HEATER MODIFICATION?
He considered the feedwater heater modification (13A/B, 14A/B, and 15A/B
feedwater heaters, cross-around relief valves, main steam drain tank, feedwater
flow transmitters, and feedwater dumps, drains, valves, and piping) an EPU-

related modification.
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WHY DID DR. JACOBS CLASSIFY THIS MODIFICATION AS EPU?
He does not provide any explanation for his classification other than the NRC
Letter. The NRC Letter states that the Company plans to replace the “existing

13, 14, and 15 feedwater heaters with new ones sized for EPU conditions.”*!

How DID THE COMPANY CLASSIFY THE FEEDWATER HEATERS?

In our “avoided cost” analysis, the Company classified the replacement as
mostly LCM-related because much of the equipment installed through the
feedwater heater modification had reached the end of its useful life and
required replacement regardless of the uprate. A portion of the cost was
attributed to EPU to account for the increased size of the heaters, piping, and

valves necessary to accommodate uprate conditions.

ARE THERE ANY CONTEMPORANEOUS DOCUMENTS THAT EVIDENCE THE
NEED TO REPLACE THE FEEDWATER HEATERS FOR THE LONG-TERM
OPERATION OF MONTICELLO?

Yes. As early as 2001, the Company had identified replacing the feedwater
heaters as a necessary project to support a renewed operating license. A 2001
power point presentation, which identifies all six feedwater heaters as a
necessary LCM project, is attached as Exhibit ___ (T]JO-2), Schedule 33. As a

result, the project was placed on Monticello’s Long Range Plan.

Further, the Company evaluated the condition of the feedwater heaters,
specifically in the context of whether the replacement of the 13A/B, 14A/B,
and 15A/B feedwater heaters were an LCM or an EPU requirement in 2000.

This document clearly indicates that “[t|his replacement is an LCM item since

o1 Jacobs Direct at Attachment B at 13.
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the existing units could be justified for use under EPU conditions . . . .
Monticello evaluation is included with my testimony at Exhibit __ (T]JO-2),

Schedule 36.

ARE THERE OTHER DOCUMENTS THAT WERE PREPARED PRIOR TO THE DATES
UNDER WHICH THE DEPARTMENT REQUESTED COMPANY DOCUMENTS?

Yes. In our May 22, 2003 Monticello Nuclear Generating Plant Potential
Capital Expenditures Strategy document, replacing the feedwater heaters is
also listed as a necessary capital project. The Company recognized that the
“[s]ervice life of feedwater heaters requires they be replaced to support the
extended period of operation.” This document is attached as Exhibit _
(TJO-2), Schedule 34. Pages from this document were provided in the

Company’s response to the Department’s Information Request No. 124.
DESCRIBE THE ISSUES WITH THE EXISTING FEEDWATER HEATERS THAT

REQUIRED REPLACEMENT TO SUPPORT OPERATIONS THROUGH 2030?

There were several issues with the existing feedwater heaters.

o Lqguipment Age. The feedwater heaters were old. Four of the six feedwater

heaters we replaced during the Program were original equipment and the
other two were 30 years old. Also, feedwater heaters 15A/B were
operating “well beyond their original size rating” prior to replacement and
had operated much longer than the experience of our peer utilities.
Exhibit ___ (TJO-2), Schedule 36. In fact, in 2010, a tube failure on

teedwater heater 15B caused a plant shutdown.
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® Tubing. We also observed vibration damage at the tube support of the 14
and 15 heaters as well as a certain amount of steam erosion. These heaters
experienced service-related degradation, with tube wall thinning and
plugging. We had already experienced tube failures. If they were not
replaced, they would have required substantial maintenance requiring

longer refueling outages to re-tube them.

® Degign. Feedwater heater designs have changed substantially since they

were installed and the replacement brought us up to industry standards.

5. Condensate Demineralizer System
How DOES DR. JACOBS CLASSIFY REPLACEMENT OF THE CONDENSATE
DEMINERALIZER SYSTEM?

Dr. Jacobs classifies this modification as EPU only.

WHAT IS THE BASIS FOR DR. JACOBS’ CLASSIFICATION?
Dr. Jacobs states that during a site visit to Monticello he learned that
replacement of the condensate demineralizer system would not have been

> Yet, in neither his Direct Testimony nor in

necessary without the uprate.
response to discovery does he identify the specific facts that were learned to
support his conclusion. Dr. Jacobs confirms this in the Department’s
response to Company Information Request No. 20 attached to my Rebuttal

Testimony as Exhibit ___ (TJO-2), Schedule 37.

92 Jacobs Direct at 13:3-4.

106 Docket No. E002/CI-13-754
O’Connor Rebuttal



O o 4 & Ut A~ LN -

[N TN \NS TR NG Y VS U\ N UV S
N —m, O v o SN U AL, O

NN
=

2

>

PUBLIC DOCUMENT: TRADE SECRET DATA EXCISED

HoOw DID THE COMPANY CLASSIFY THIS MODIFICATION?

The Company classified this modification as both LCM and EPU in our
avoided cost analysis. The Company attributed 25 percent of the costs for
replacement of the vessels and piping to EPU given that the vessels were

larger for uprate purposes.

WHAT WAS THE BASIS FOR THE COMPANY’S CLASSIFICATION?

The Company’s decision to replace this system was driven by obsolescence of
the existing system and the need to improve the design to increase reliability
and function. In fact, replacement of the condensate demineralizer system
was originally placed on the Long Range Plan in 2000. See Exhibit ___ (T]JO-
2), Schedule 32. The only portion of this modification that was related to the
uprate was the need to install larger vessels to accommodate the higher flows

associated with the increased capacity from the uprate.

WHY WAS THE EXISTING CONDENSATE DEMINERALIZER SYSTEM IN NEED OF
REPLACEMENT ABSENT THE UPRATE?
The existing condensate demineralizer system was in need of replacement to
continue the safe operation of Monticello.
e [Hvidence of age-related deterioration was found in the vessels and
filters for this system. By 2010, the vessels and filter elements

supported the resin for only six months before needing to be recharged.

e The old analog control system was obsolete and out of date. The need

to upgrade and replace the controller was part of our Long Range Plan.
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e The flow controllers were pneumatic and replacements were no longer
available. A stepping switch controller was also no longer available.

e The old analog control system was challenging from an operational
perspective because it required multiple valve manipulations to be

performed manually.

The new automated system reduces our reliance on individual operators to
consistently run the condensate system and has made the Plant safer and more
reliable.  Once we decided to replace the controllers, this necessitated
replacing all of the wiring, piping, and associated systems due to the difficulty
of interfacing the analog components to digital components. During
installation, we discovered that the system wiring had substantially degraded to

a point where it needed to be replaced regardless of the other circumstances.

6.  Reactor Feed Pumps and Motors
HOW DID DR. JACOBS CLASSIFY THE REACTOR FEED PUMPS AND MOTORS?

He considered this modification an EPU-related modification.

WHY DID DR. JACOBS CLASSIFY THIS MODIFICATION AS EPU?

He does not explain his classification other than the NRC Letter.

WERE THE REACTOR FEED PUMPS AND MOTORS SIZED FOR UPRATE
CONDITIONS?
Of course. But that does not explain whether replacement was needed for

continued operation of the Plant.
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How DID THE COMPANY CLASSIFY THE REACTOR FEED PUMPS AND MOTORS?

Because replacement of the reactor feed pumps and motors was necessary to
support long-term operations, but also needed to be sized to support uprate
conditions, we allocated costs for this modification 93 percent to LCM and 7

percent to EPU as part of our after-the-fact analysis for modeling.

WHY WAS REPLACEMENT OF THE REACTOR FEED PUMPS AND MOTORS
NECESSARY FOR THE LONG-TERM OPERATION OF MONTICELLO?

We had identified in our 2001 Long Range Plan that this system was one that
was going to need to be replaced to increase plant reliability for the license
extension period and that not replacing this component could potentially lead
to an extended shutdown, which was an unacceptable risk if the Company was
going to seek to extend the license. See Exhibit _ (T]JO-2), Schedule 33.
The decision to replace the reactor feed pumps and motors was driven by

service-related degradation issues and obsolescence.

® Performance. 'The pumps and motors experienced chronic performance
problems that could be addressed by replacing them with modern
equipment. We anticipated that we would face the need to replace the
pumps in the next several cycles (approximately six years) and as a result

determined it was prudent to accelerate this replacement.

® Design. The original reactor feedwater pumps were a custom redesign of a
3-stage fire pump into a 2-stage feedwater pump. As a result, these pumps
were the only ones like it in the world. Our experience with these

customized pumps was that they required frequent overhauls during
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refueling outages. In 2005, the casing of the pumps required substantial

repair to address joint leakage issues.

o Service Iife. While the rotating assemblies had been replaced, the stators
were original and had never been re-wound. Given their age, the motors
were not designed or expected to remain in-service until 2030,

approximately 60 years on a nominally 40-year life.

7. Condensate Pumps and Motors

2

HOW DID DR. JACOBS CLASSIFY THE CONDENSATE PUMPS AND MOTORS?

A. He considered this modification an EPU-related modification.

2

WHY DID DR. JACOBS CLASSIFY THIS MODIFICATION AS EPU?

A. He does not provide any explanation for his classification other than the NRC
Letter. The NRC Letter states that the Company plans to “replace the existing
condensate pump internals with new assemblies sized for increased EPU flow
rates. Replace the existing 4 kV motors with new 13.8 kV motors sized for

EPU operating conditions.”®

How DID THE COMPANY CLASSIFY CONDENSATE PUMPS AND MOTORS?

>

A.  We allocated 25 percent of the cost of these modifications to LCM and 75

percent to EPU in our Direct Testimony.

WHY?

2

A. Replacement of the condensate pumps and motors was necessary to meet the

demand of the larger reactor feed pumps. Specifically, we needed to replace

3 Jacobs Direct at Attachment B at 12.
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the pumps and motors with different models to provide for the increased

demand for water to the reactor feed pumps resulting from the uprate.

ABSENT THE UPRATE WOULD THE COMPANY HAVE REPLACED THE
CONDENSATE PUMPS AND MOTORS?

While there were service-related degradation issues and obsolescence
considerations with the condensate pumps and motors, these issues did not
require immediate replacement. Without the uprate it is likely that we could
have resolved the majority of these issues with the pumps and motors through

maintenance and likely replacing the internal components of the pump.

WHAT WERE THE SERVICE-RELATED ISSUES WITH THE CONDENSATE PUMPS
AND MOTORS?

Regarding service-related degradation, the condensate pump motors were
supplied by General Electric as original plant equipment. Performance of the
pump/motor combination was degrading and was approaching the point
where adequate suction flow/pressure could not be provided to the reactor
feed pumps. This degradation indicated that the pumps needed to be replaced

before the end of the period of extended life of Monticello.

With regard to the condensate pump motors, retaining the old motors would
have required approximately two additional 10-year major bearing replacement
preventative maintenance (removing rotors) if EPU was not pursued. In the
end, replacing both the condensate pumps and motors improved the

operating margins on this equipment and also improved their reliability.
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8. PRNM System
HOW DID DR. JACOBS CLASSIFY REPLACEMENT OF THE PRNM SYSTEM?
He considered this modification as both an LCM- and an EPU-related

modification.

WHY DID DR. JACOBS CLASSIFY THIS MODIFICATION AS BOTH LCM AND EPU?

He does not provide any explanation for his classification other than the NRC
Letter. The NRC Letter states that the Company plans to “replace the existing
General Electric analog system with a General Electric digital system. This is
an LCM Modification that includes appropriate design considerations to allow

implementation of EPU.”%

HOW DOES DR. JACOBS ALLOCATE COSTS FOR MODIFICATIONS THAT HE
CONSIDERED NECESSARY FOR BOTH LCM AND EPU?

He states that his approach was to “only include those costs as EPU costs that
were specifically identified as EPU costs” in the NRC Letter.”” Thus, he
places the costs for the PRNM System in the LCM column for simplicity sake
but believes that the costs should be both LCM and EPU.

HOW DID THE COMPANY CLASSIFY REPLACEMENT OF PRNM SYSTEM?
In our “avoided cost” analysis provided in our Direct Testimony, we classitied
this modification as entirely LCM given that the 1960s vintage system was in

need of replacement due to age and obsolescence.

4 Jacobs Direct at Attachment B at 8.
% Jacobs Direct at 10:6-8.

112 Docket No. E002/CI-13-754
O’Connor Rebuttal



O oo 4 & Ut A~ LN -

[\ T NG T NG T NG T NG TR NG T NG T N T e e e e T
BV G B O SO R S R = NN s R e <IN B <) W © B N GS B O B )

PUBLIC DOCUMENT: TRADE SECRET DATA EXCISED

WHY WAS REPLACEMENT OF THE EXISTING PRNM SYSTEM NECESSARY FOR
THE LONG-TERM OPERATION OF MONTICELLO?

With regard to end-of-life considerations, the age of several components of
the existing PRNM System meant that these components needed to be
replaced or repaired to support operations through 2030. Many of the aging
components were individual circuit boards in transmitters, trip units, power
supplies, or alarm circuits. As a result, they could be replaced with spare units
which had already been replaced or refurbished and then cycled through the
same process tefurbishment/replacement process. However, there were a
number of systems that contained so many individual electronic components
susceptible to aging effects that it was impossible to efficiently cycle each
subcomponent through such a process while maintaining the operability of the

system. Thus, the only feasible solution was a wholesale system replacement.

The prior system was an analog system that presented several operational and
practical issues. Due to its age, we had, for some time, difficulty in obtaining
replacement equipment. Obtaining replacement parts for portions of the
system had already become an issue. General Electric — Hitachi (“GEH”) was
not expected to support this old analog technology for much longer because
the GEH replacement system is a digital system that had been designed for
and installed at other sites prior to installation at Monticello. These new
digital parts and equipment were incompatible with the existing analog system

and cannot be used to repair or replaced analog components.

There are also life-cycle benefits to moving to digital equipment. Specifically,
digital reads are more frequent, more accurate, and respond easier to changing

conditions in the core.
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9. 1AR Transformer and Steam Dryer
ARE THERE ANY MODIFICATIONS WHERE YOU AGREE WITH DR. JACOBS’
ALLOCATION?
Yes. I agree with Dr. Jacobs that replacement of the 1AR transformer and the

steam dryer should be considered LLCM only costs.

WHY 1S IT APPROPRIATE TO CLASSIFY THE 1AR TRANSFORMER AS
UNAVOIDABLE LCM?

The 1AR was a used transformer that we acquired from another facility when
it was 30 years old. At the time it was replaced, it was approximately 60 years
old making it one of the oldest transformers still in service in the United States
nuclear fleet. The age of this transformer required its replacement as part of
the LCM for Monticello. This transformer was also identified for replacement
in the 2001 power point presentation and the 2003 capital projects summary
sheet. See Exhibit ___ (TJO-2), Schedules 33 and 34.

WHY IS IT APPROPRIATE TO CLASSIFY THE STEAM DRYER AS LCM?

The critical factor that led us to classify this modification as mostly
unavoidable LCM (86%) was the service-related degradation issues with the
existing steam dryer. The original steam dryer was designed in the mid-1960s
for a 40-year service life. Prior to replacement, the existing steam dryer was
experiencing performance issues. This included an inability to maintain
moisture carryover (“MCO”) levels. The MCO levels for the original steam
dryer were at approximately 0.04 to 0.11 percent prior to replacement and the

upper limit for acceptable MCO levels is 0.1 percent.
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The most significant impacts of the these high MCO are on flow-accelerated
corrosion and shutdown radiation levels. Both impact maintenance on other
components in Monticello. Increase in corrosion from high MCO levels in
the steam dryer adds to wear on steam related components such as the
turbine. High MCO levels also led to an increase in radiation levels which
makes maintenance activities on the high pressure turbine more difficult and

costly.

As we considered the long-term viability of Monticello, we concluded that
replacing the steam dryer would have been necessary for Monticello to remain

viable for the extended license period irrespective of the EPU.

WHY DOES DR. JACOBS CLASSIFY THE STEAM DRYER AS AN LCM
MODIFICATION?

He notes that because the steam dryer was not specifically mentioned in the
NRC Letter that he “evaluated the Steam Dryer Replacement and concluded
that this work provided sufficient long term operation that I would not
include it in the EPU category.”® While Dr. Jacobs reached the correct result
in classifying the steam dryer as LCM, this modification highlights why
reliance on a single document to classify costs between LCM and EPU is too

simplistic.

PLEASE EXPLAIN.
The LCM/EPU Program was a highly complex nuclear initiative and it is
unreasonable to make conclusions based on a single document. For the steam

dryer, if you look at the 2008 Certificate of Need, the Company classified this

% Jacobs Direct at 11:4-6.
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modification as an EPU-related modification. If Dr. Jacobs decided to rely on
that contemporaneous documentation, then he would have placed the steam
dryer in the EPU category. If Dr. Jacobs allocated the steam dryer to EPU
along with the other modifications that he also considered EPU, the resulting
allocation would be 90 percent EPU and 10 percent LCM. That outcome
would be wholly incredible.

DOES THE 2008 CERTIFICATE OF NEED TESTIMONY CHANGE YOUR OPINION
THAT THE STEAM DRYER IS AN LCM MODIFICATION?

No it does not. As I noted above, the steam dryer replacement was necessary
for long-term operation of the Plant given the MCO issues with the existing
steam dryer. I simply want to highlight that it is unreasonable to draw
conclusions based on a single document for a highly sophisticated nuclear
initiative that spanned more than eight years. Rather one must look at the
totality of the circumstances and all available documents and information prior
to forming any conclusions. This is what the Company did in forming the

basis for its “avoided cost” analysis.

C. Like-for-Like Replacement

DR. JACOBS STATES FEWER DOLLARS SHOULD BE ALLOCATED TO LCM WORK
BECAUSE THE COMPANY COULD HAVE REPLACED AGING EQUIPMENT USING A
LIKE-FOR-LIKE APPROACH THAT WOULD HAVE BEEN LESS COSTLY.*” DO YOU
AGREE WITH HIS ASSESSMENT?

I believe that Dr. Jacobs’ approach is misguided. If we had not pursued the
EPU, we would still have had to do most of the work on an LCM-only basis.

Further, as I describe below, like-for-like changes are not as common or as

67 Jacobs Direct at 14:19-21.
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easy as Dr. Jacobs assumes. And in the end, Dr. Jacobs’ approach would not

be in the best interest of our customers or the long-term viability of the Plant.

PLEASE EXPLAIN.

The assumption of “like-for-like” is that a component maintains form, fit, and
function identically. This is nearly impossible with components designed and
installed in the 1960s. In initiating the LCM/EPU Program we sought to
improve the safety and reliability of a 40-year old nuclear facility and position
Monticello to operate until 2030. This is reiterated in contemporaneous
documents that identify this as one of the key purposes of the Program. It
would not have been in the interest of our customers or the state to simply

replace the existing old and worn out plant equipment on a like-for-like basis.

For example, it would not have been beneficial to replace the existing
condensate demineralizer system on a like-for-like basis. As I previously
explained, the existing system was an analog system that required multiple
manipulations to be performed manually and required two operators to clean
two vessels each week at an estimated time of six to eight hours per vessel.
Similarly, the lack of adequate margins on the existing 4 kV distribution
system required us to sequence motor start-ups to avoid under voltage
conditions. Basically, by advocating for like-for-like replacements, Dr. Jacobs
is saying that we should have continued to operate Monticello under these less
than ideal conditions. This is not good nuclear practice and I do not believe

this is what our customers or our regulators want.
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ARE THERE OTHER ISSUES WITH LIKE-FOR-LIKE REPLACEMENTS?

Yes. Some of the equipment that was being replaced as part of the
LCM/EPU Program was original plant equipment, meaning that it was over
40 years old. Given the age of the equipment, many of the original vendors
are no longer in business. As a result, it would be extremely hard, if not

impossible, to find a like-for-like replacement.

ASSUMING LIKE-FOR-LIKE REPLACEMENTS WERE AVAILABLE, WOULD THAT
HAVE ACHIEVED THE SIGNIFICANT COST SAVINGS AS DR. JACOBS CONTENDS?

Even if a like-for-like replacement could be achieved, this would not have
resulted in substantial cost savings because the installation and removal costs
would be similar. For instance, if the Company decided to replace the existing
4 kV distribution system under a like-for-like construct, we would have had to
build a redundant electrical system (Ze., separate buses) to ensure
uninterrupted service while the new 4 kV system was installed. This is
because the 4 kV safety-related buses are not designed to be taken out of
service and are required to operate 24/7. A like-for-like replacement would
not have eliminated the need for a separate room to accommodate the new
bus work and would not have eliminated the need for 14 miles of new cable

and raceway to run all the new cables.

ARE THERE OTHER CHALLENGES ASSOCIATED WITH LIKE-FOR-LIKE
REPLACEMENT?

Yes. In his Direct Testimony and in response to discovery, Dr. Jacobs uses
the example of replacing a steam generator as an “easy’ like-for-like exchange

where “most replacements were conducted within schedule and budget.” See
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Department response to Company Information Request 26 attached here as

Exhibit __ (TJO-2), Schedule 38. I think Dr. Jacobs is quite wrong.

Like-for-like replacements in the nuclear industry are not simple nor risk-free.
We just completed the replacement of the steam generator at Prairie Island
Unit 2. That project is currently the subject of the pending rate case and, as
described in that proceeding, I would not say the replacement was easy,
although 1 am gratified that Prairie Island successfully went back into service
at the conclusion of the installation and is operating well. Unfortunately, not
all nuclear utilities have fared as well in the installation of steam generators

and I frankly think that Dr. Jacobs picked a bad example.

WHAT HAVE BEEN OTHER UTILITIES’ EXPERIENCE IN REPLACING A STEAM
GENERATOR AT AN OPERATING NUCLEAR PLANT?

In the cases of San Onofre Nuclear Generating Station (“SONGS”) in San
Diego County, California and the Crystal River 3 Nuclear Power Plant
(“Crystal River”) in Crystal River, Florida replacements of the steam

generators ultimately led to the untimely shutdown of these facilities.

PLEASE DESCRIBE THE STEAM GENERATOR REPLACEMENT AT SONGS.

SONGS is a two-reactor PWR nuclear power plant. SONGS consists of two
twin units (Unit 2 and Unit 3) each rated at 3358 MWt (1180 MWe). Each of
the SONGS units were originally equipped with two CE Model 3340
recirculating steam generators. In a ten-year, $671 million project, Southern
California Edison replaced the original steam generators in Units 2 and 3 with
new steam generators. The Unit 2 replacement was completed in 2009 and

Unit 3 in 2011. On January 31, 2012, Unit 3 suffered a small radioactive leak
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largely inside the containment shell, with a very small release to the
environment, below allowable limits, and the reactor was shut down per
standard procedure. On investigation, both units were found to show
premature wear on over 3,000 tubes, in 15,000 places, in the replacement
steam generators. On June 7, 2013, Southern California Edison announced

that it would permanently retire Unit 2 and Unit 3.

DESCRIBE THE LIKE-FOR-LIKE REPLACEMENT OF THE STEAM GENERATOR AT
CRYSTAL RIVER THAT LED TO THE SHUTDOWN OF THAT PLANT.

The Crystal River is a single reactor PWR owned by Duke Energy that once
produced 860 MWe. While replacing two 500-ton steam generators during a
scheduled maintenance and refueling outage in October 2009, engineers
discovered a delamination, or separation of concrete, within the containment
building that surrounds the reactor vessel. Though crews successfully repaired
the damage, additional delamination was discovered in two different areas of
the containment building in 2011. On February 5, 2013, Duke Energy

announced its decision to retire Crystal River.

DO YOU HAVE ANY MORE EXAMPLES?

Yes. There was also a problem at Arkansas Nuclear One in Arkansas when
equipment being used to move a heavy turbine component failed and fatally
injured a person in the area of the move. The cause of the failure at Arkansas
Nuclear One was attributed to a design error and failure to load test the device
prior to use. The risks of nuclear work are great. That is why it was so

important for us to get the work done right.

120 Docket No. E002/CI-13-754
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D. Timing of LCM Upgrades

Dr. JACOBS ALSO SUPPORTS HIS ALLOCATION OF A MAJORITY OF THE
PROGRAM COSTS TO EPU ON THE BASIS THAT IF THE EPU WAS NOT
COMPLETED THAT THE LCM PROJECTS WOULD HAVE BEEN “SIGNIFICANTLY
LATER, IF AT ALL.”®® DO YOU AGREE WITH THIS ASSESSMENT?

I acknowledge that some of the upgrades that were conducted as part of the
LCM/EPU Program were accelerated to maximize long-term savings and to
leverage the fact that we were already upgrading related components or
systems.  However, I disagree with Dr. Jacobs’ assertion that these
modifications would not have been undertaken at all absent the EPU. Many
of our systems were nearing end of life and would have had to be replaced

prior to 2030.

WHY WAS IT PRUDENT TO UNDERTAKE THESE UPGRADES AT THE SAME TIME
AS THE LCM/EPU PROGRAM?

It was prudent to replace components as part of the LCM/EPU Program
because it minimized the need to make major investments later on during
Monticello’s extended life to ensure reliability. Also, by combining this work
with the LCM/EPU Program, we were able to achieve economies of scale and
eliminate the need to go back to the same system to make additional
modifications. Finally, replacing some components ahead of schedule allowed
us to get more use out of the component and maximize the depreciation

schedule for these significant investments.

%8 Jacobs Direct at 12:15-16.
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Q. DID DR. JACOBS SPECIFICALLY IDENTIFY ANY MODIFICATIONS THAT WOULD
NOT HAVE NEEDED TO BE REPLACED PRIOR TO 2030 ABSENT THE UPRATE?

A. The Company asked Dr. Jacobs this question during discovery and he stated
that he has “not identified specific equipment that would not be needed to be

replaced.” The Department’s response to Company Information Request No.

17 is attached here as Exhibit ___ (T]JO-2), Schedule 39.

E. Alternative LCM/EPU Splits

Do YOU THINK THE LCM/EPU PROGRAM SHOULD BE VIEWED AS A WHOLE?

2

A.  Yes. The Project was planned for and constructed as an integrated whole and

that is how it should be viewed.

Q. IF THE COMMISSION DECIDES THAT IT WANTS TO IMPUTE COSTS SPECIFICALLY
TO THE EPU MWS, WHAT HYPOTHETICAL SPLITS ARE AVAILABLE FOR THE
COMMISSION TO CONSIDER REASONABLE FOR RATEMAKING PURPOSES?

A. There are three: (i) the split used by the Commission in the 2008 Certificate of
Need, (i) the “avoided cost” split described in my Direct Testimony, or (iii)
the split proposed by Dr. Jacobs. Table 11 provides the Commission with a

summary of the splits described in this record:

Table 11. LCM/EPU Split

LCM EPU
2008 Certificate of Need Estimate 58.4% 41.6%
O’Connor Direct 78.0% 22.0%
Jacobs Direct 13.5% 86.5%

Q. WHAT DO YOU RECOMMEND?
A. If the Commission decides that it is important to have a hypothetical

allocation for its consideration in reviewing the prudency of our effort, we

122 Docket No. E002/CI-13-754
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recommend that it choose the 2008 split, as it was based on what we
reasonably knew at the time. It was our good faith estimate of the imputed
cost of the EPU MWs at the time. While it was always only an estimate, it was
of sufficient quality that the Commission used it in the Certificate of Need and
in subsequent rate cases. And the Company made its investment decision
based upon its good faith reliance on the fact that a majority of the costs to be
incurred were targeted for LCM purposes and using an allocation substantially
less than that would retroactively change the basis upon which decisions were

made.

If the Commission decides that the 58.4/41.6 percent split was not reliable at
the time it was used, the Commission could use the split that we provided in
Direct Testimony, roughly 78 percent LCM and 22 percent EPU based on our
updated analysis as described in Schedules 29 and 30 of my Direct Testimony
as updated by Exhibit __ (T]JO-2), Schedules 30 and 31. In any case, the
Commission should not use Dr. Jacobs’ split as it (i) is inconsistent with
focusing on 2008 as the appropriate timeframe and (if) does not reflect the

reality of our situation.

VIII. CONCLUSION

PLEASE SUMMARIZE YOUR REBUTTAL TESTIMONY.

The LCM/EPU Program was a huge undertaking but was successfully
implemented. We appreciate the Department’s review and analysis of our
initial filing. While I respect the Department’s criticisms, I am firmly
convinced the decisions we made were appropriate and prudent based on the

information available to us at the time. In many of the circumstances where
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the Department questioned why we chose one path over another, we provide

an analysis of our decision in our Rebuttal Testimony.

DOES THIS COMPLETE YOUR REBUTTAL TESTIMONY?

Yes, it does.

124 Docket No. E002/CI-13-754
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State of Minnesota
DEPARTMENT OF COMMERCE
DiviSION OF ENERGY RESOURCES
Utility Information Request Response
Docket Number: E002/CI-13-754 Date Request Received: July 24,2014
(Commission Investigation into
the Monticello LCM/EPU Project) Date of Response: August 5, 2014

Person Requesting Information: Timothy J. O’'Connor

Response submitted by: Mark W. Crisp

Request
No.

8 Re: Direct Testimony and Attachments of Mark W. Crisp

Reference Crisp p. 20, lines 10-21.
a. Isityour contention that it was imprudent of Xcel Energy to:
1) begin project design in parallel with licensing and construction
activities in 20067
contract with GE for design work?
select Day Zimmerman/Sargent Lundy in 20077
transfer some work scope to other contractors in 20107? or,
retain Bechtel in 20117

g2eN

b. For each of the above where you answered “yes” please provide a detailed explanation
supporting your contention.

DOC Response:

a. The question does not accurately reflect the role of Global Water & Energy in this
proceeding. As stated on page 3 of my Direct Testimony:

Global’'s assignment is to work with the Minnesota Department
of Commerce (Department or DOC) to investigate whether
Xcel's actions were prudent. We are to evaluate, from an
engineering perspective, whether Xcel’'s decisions in response
to NRC directives, lessons learned from Fukushima, and any
other relevant factors in the time since the Commission issued
a Certificate of Need (CN) for Monticello were necessary and
reasonable.

Continued on next page
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b.

Docket No. E002/CI-13-754

Exhibit ___ (TJO-2), Schedule 1

My assignment was to “identify the causes and reasons for the
cost overruns that have occurred since the project was first
approved.” | do not determine that items 1-5 were imprudent;
instead | indicate that they contributed to cost increases from
the amount the Company first estimated. | concluded on pages
28-29 of my testimony as follows:

Please explain how the scheduling issues impacted the
schedule and budget.

A. “Fast track” refers to the project management effort
requirement to engineer, procure, and construct a project in an
abnormally short period of time. In the LCM/EPU project at
Monticello, the schedule was to be completed in a single RFO
scheduled for 2011.

Unfortunately at the time this schedule was approved by the
Xcel Board of Directors, licensing had not begun, design was
not started, little if any actual project definition had been
accomplished and certainly the overall Project Management
Team was not in a position to be responsible for such a project
undertaking in this short of a timeframe. An expedited project
is successful in meeting schedule, budget and constructability
only if all components are completed ahead of the actual
implementation.

Projects such as Monticello with (as the Company indicates) a
“small footprint” benefit from the time and effort to build a 3-
dimensional model on the computer of the activities required to
construct the design. Had Xcel not been so aggressive with
schedules a 3-D design model would have been invaluable to
point out conflicts and construction interferences. It is simply
not wise to expedite a project without the benefit of proper
project planning on the front end.

Undoubtedly, the expedited approach caused delays and
budget increases that could have been avoided with proper pre-
planning, project management and proper design sequencing.
Proper Project Management and management strategy could
have actually supported the 2011 or 2013 refueling outage.
Unfortunately, neither of these occurred satisfactorily. The
position of the Department of Commerce on the prudency of
Xcel's decisions is addressed in the testimony if Department
Witnesses

Not Applicable

Page 2 of 2
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“If the industry's research
demonstrates that licensees
can safely conduct extended
operation beyond 60 years,
the NRC has every reason to
believe that the licensing
reviews will proceed
efficiently and effectively.”

Gregory B. Jaczko
Chairman

U.S. Nuclear Regulatory
Commission

February 22, 2011

1201 F Street NW B Suite 1100 ® Washington DC 20004
WWWw.nei.org
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Subseqguent License Renewal:
Creating the Foundation for
Nuclear Plant Operation
Beyond 60 Years

Summary: Why Subsequent License
Renewal Makes Sense and What Must be
Done to Justify It

Federal law and regulation governing the safety of U.S.
nuclear reactors currently allow electric companies to
renew their nuclear plants’ operating licenses for 20
years beyond their original, 40-year license term. The
Nuclear Regulatory Commission and nuclear industry are
studying whether extending nuclear plants’ operating
lives beyond 60 years is safe, manageable and economi-
cal.

The current nuclear plants’ 60-year licenses will begin
expiring after 2029. Many years ahead of that date,
companies must begin planning either to continue oper-
ating those plants or to develop new baseload power.
The Nuclear Regulatory Commission (NRC) already has a
suitable regulatory framework to review applications for
an additional operating period. Before applying for sec-
ond license renewals, nuclear plant owners and opera-
tors must complete extensive research while at the same
time deciding whether to replace large, expensive com-
ponents. Some large components require several years’
lead-time to order and once purchased, many more
years to amortize and depreciate. Utilities and other nu-
clear operators need clarity and legal certainty well in
advance of these decisions.

Nuclear power plants operating in the U.S. are safe re-
gardless of their age. U.S. nuclear facilities are subject to
a rigorous program of daily NRC oversight and inspec-
tions and undergo frequent preventive and corrective
maintenance, including equipment replacement. Billions
of dollars are spent every year to maintain and upgrade
nuclear plants to make sure they operate safely and effi-
ciently. Plant operators replace and repair equipment
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and components with moving parts, such as pumps and valves, throughout the
plant’s operational life. Massive multi-ton components like reactor vessel heads
and steam generators are replaced for preventive maintenance and enhanced
performance. In 2011 alone, the industry invested approximately $7.6 billion in
capital projects to upgrade and maintain plant systems.

Life extension makes economic and environmental sense for ratepayers, the

community and the utility. Although nuclear facilities require significant capital
investment to ensure safe and
reliable performance, during

Total U.S. Nuclear Capital Spending operation they are among the

1990 1993 1996

Source: Electric Utility Cost Group

In 2011 Billions of Dollars

least expensive, emission-free
sources of electricity.

Research
NRC and the industry are both
examining what will be re-
quired to operate a nuclear
plant beyond 60 years. This
work builds on the nuclear in-
dustry’s track record in safe
operation of nuclear plants,
and work in developing aging
management programs to meet
or exceed NRC standards for
the first license renewal period.
1999 2002 2005 2008 2011

A more thorough understand-

ing of materials degradation,

management of aging compo-
nents, and the technical basis for continued safety during an additional 20
years of operation is necessary to inform regulatory requirements. This will
require fundamental research into replacing, upgrading, and otherwise main-
taining underground pipes, electrical cables, concrete, metal and other long-
lived materials and components. Programs and actions currently underway
include:

"  The Department of Energy’s Light Water Reactor Sustainability Pro-
gram provides the technical foundations for licensing and managing the
long-term, safe and economical operation of current nuclear power plants.
This effort focuses on longer-term and higher-risk/reward research, and
received $25 million in funding in FY 2012.

" DOE has entered into a memorandum of understanding with NRC and
the Electric Power Research Institute (EPRI) to cooperate on research relat-
ed to the long-term operation of existing plants.

" The NRC is revising its Expert Panel Report on Proactive Materials
Degradation Assessment to include longer time frames and passive
long-lived structures and components. This effort will allow NRC to identify
significant knowledge gaps and any new forms of degradation that may
have arisen since it developed its original proactive materials degradation
assessment; capture the current knowledge base on materials degradation;
and help prioritize materials degradation research needs and directions for
future efforts.

Subsequent License Renewal: Creating the Foundation for Nuclear Plant Operation Beyond 60 Years  February 2013
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“l don’t think I've heard
any challenge to the
concept of operating
the nuclear plants
beyond 60 years ... of
course [they] won't
operate beyond 60
years if they aren’t
demonstrated to be
safe.”

Neil Wilmshurst
Electric Power
Research Institute

Nuclear
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The NRC is working with other U.S. agencies and nongovernmental organi-
zations to implement an International Forum for Reactor Aging Man-
agement to exchange information on operating experience, best practices,
and emerging knowledge. This will help pool technical expertise and avoid
unnecessary or redundant research into materials degradation and aging
management undertaken in recent years.

DOE and NRC have already held joint workshops in February 2008 and
February 2011 to facilitate discussion among these agencies and the indus-
try, national laboratories, academia, and the public in such areas as aging
of systems, structures and components, materials degradation, diagnostic
and prognostic technologies, and future technical and research require-
ments to continue operation beyond sixty years.

Regulatory Framework

The research to support a utility’s decision to invest in lifetime extension and
comply with NRC licensing requirements is well underway. The regulatory
framework should be in place a decade or more before licenses expire to facili-
tate planning.

The NRC maintains a comprehensive licensing framework for license renewal.
This process is suitable for evaluation of an additional license period and should
require only minor updates to guidance documents. The current license renew-
al process considers both safety-related and environmental impacts. An appli-
cant should be prepared to address the technical aspects of plant aging and
describe the ways it will be managed to ensure health and safety of the public.
The applicant must also evaluate the potential impact on the environment if the
plant operates for another 20 years. Because a renewed license does not guar-
antee the right to continue operations, nuclear plant operators must continue to
meet NRC requirements or the NRC may order a reactor to shut down at any
time.

Benefits of Life

Extension
1,000 504 $32.49 Economic
The average 1,000 megawatt
1,000 187 $10.99 nuclear reactor generates ap-
1,375 156 $10.79 proximately $470 million in
890 85 $6.70 economic output and more
than $40 million in total labor
450 86 $5.79 income every year. These
100 47 $2.62 sums include the plant’s ex-
penditures for goods, services
630 34 $2.02 and labor as well as spending
10 11 $0.33 attributable to the presence of
the plant and its employees as
10 > $0.33 expenditures filter through the
75 4 $0.29 local economy (e.qg., housing,

food).

Source: Donald Harker and Peter Hans Hirschboeck, “Green Job Realities—Quantifying

the Economic Benefits of Generation Alternatives,” Public Utilities Fortnightly, March
2010, http://www.fortnightly.com/exclusive.cfm?o_id=379.

The average nuclear reactor
also generates $16 million in

Subsequent License Renewal: Creating the Foundation for Nuclear Plant Operation Beyond 60 Years
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annually. These tax dollars pay for schools, roads and other infrastructure.
The average nuclear plant pays approximately $67 million annually in federal
taxes.

Over 20 years (the typical period of a renewed license), one nuclear unit will
generate $9.4 billion of economic output, $800 million in labor income, $320
million in state and local taxes and $1.3 billion of federal tax revenue.

Environmental

Even with aggressive expansion of nuclear energy, the United States will none-
theless lose substantial capacity to generate clean energy without extending
the lives of nuclear power plants beyond their first license renewal terms.

Over 20 years, the amount of CO, avoided
by one nuclear unit would be more than
120 million metric tons. This is equal to 5
percent of the CO, emissions from the
entire electric sector in 2011 (2.3 billion
metric tons).

100,000

80,000

60,000 If all existing nuclear
plants operate for 60

40,000 years.

20,000

If all existing nuclear
.~ Plants operate for 80
years.

National Strategic Interest

In February 2011, the Assistant Secretary
of Energy for Nuclear Energy, Peter Lyons,
stated that there exists a “national strate-
gic interest in the long-term operation of
existing plants,” to support climate change

0

Sources: Capacity—Energy Information
Commission

2000 2010 2020

040 2050 2080 2070 2080 objectives and enhance U.S. energy secu-
rity.

License i Nuclear Regulatory

Path Forward

Reliable and efficient nuclear power plants
demonstrate their value every day. Nucle-
ar energy provides low operations, maintenance and fuel costs while providing
a hedge against future environmental regulations to limit carbon dioxide. Utili-
ties and other nuclear operators need clarity and legal certainty right now—
from research as well as national energy policy and regulation—to make deci-
sions about operating reactors beyond 60 years. Renewing licenses at nuclear
power plants will ensure a continued, reliable, clean supply of electricity to
satisfy the increasing demands of the digital economy.

References
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Financial Council Meeting Agenda
August 8, 2006
2:30 p.m. - 4:30 p.m. CT
Committee Room — Minneapolis
Call in - 612.330.6677 ID — 4840

e 2:30 - 3:00 NSPM Big 3 Host Community Revenue Stabilization
Project Update — K Larson; J Duevel; C Lesher; D
Lahr
- Blee [500
e 3:00 ~3:25 NSPM Resource Plan - Update on Sherco, Monticello
and Prarie Island Uprates — K Haeger; C Bomberger,
G Hudson

® 3:25 - 3:45 Alamosa Solar RFP — Kurt Haeger; Mark Mcgree

© 3:45-4:15 NSPM Coal TFansportation Contract Update — T
Imbler

©4:15-4:30 Open Discussion

//\/ \w‘j’}f%,/"\ )‘ §

T
P
P

[ ARV ATV EEY
L <N

%v ANG 8 X Yiag
{ /AN } N2 AN

NSP 0013143



Northern States Power Company Docket No. E002/CI-13-754
Exhibit ___ (TJO-2), Schedule 5
Page 2 of 8

g
Xcel Energy

August 8, 2006

=)
-
(O
O
-
=

NSP 0013144




Docket No. E002/CI-13-754

Northern States Power Company

(TJO-2), Schedule 5

Exhibit

Page 3 of 8

‘ >>_>_mm Jeuoljippe sjau L0z Ul Juswase|dal Jjawioisued)

pue Jojesauab ‘pAIN G SIBU §00Z Ul uolje|jeisul auigany .
9jew}so 3s09 ul Jakip weals jo siedal |N9$ sdwinsse .

O[|921UOI\ »

MX/0091$ 1102-600C MINEL—69 O||SOUON

]SO  92IAIBS-U| aleldn

me_usz EmEE:m

NSP 0013145




siejjoq 90.

ul aJe sajewi}sy

0'g

$

)aLIdja1d ¢ uondo

0'S

$

Z uondo

€Ll

$

} uondQ

NSP 0013146

(suondo mojyses 39)

Docket No. E002/CI-13-754
(TJO-2), Schedule 5

Exhibit

ve §$|vi $|T ' ' €8 6'9 Oj|9213UON
9L — 2L LL. 0L 60: 80, L0, 90. :ZWV

(s12b6png aLINnd
Ul papn|oul aJe S}s09) S}s0)) uswabeuely 304D 847 JOL SIS0 e

S}S09 uoissiwsuel] OSIIN 10} SIS0 e
w&ma: Jamod 1o} S,NOD JesjonN 8y} aledald 01 S1S00) e
Bpnpul 10N Od sejewlsy <«
1002 Aes Ag asempJaey bulisplo poddns o) Buesulbug e
uoijeoljidde Nd DOYN 40 uoissiwgns uoddng e
:900¢ Ul S3I}JIAIIOE O[|9211UOIA MelS 0} paau AQ USALIP aJe S}S00) «

JeapnN

Northern States Power Company




Page 5 of 8

uonejjesul

(TJO-2), Schedule 5

SPOIl Jueld JO @duejeg
auigqin] ainjoejnuep

Docket No. E002/CI-13-754

Exhibit

sjusuodwo auiqun] I8piQ

MIASY DN
[eA3 Aupgels @109

| ubisaQ yjed wea)g suiquny
l ‘ ddy asuai
i leA3 19hiq weals

suonenjeay Ajojeg

Northern States Power Company

NSP 0013147




Docket No. E002/CI-13-754

Exhibit

Northern States Power Company

(TJO-2), Schedule 5

Page 6 of 8

NSP 0013148

oo BOV s10]08J1( J0 pJeog 99X Aq 108load |n} jo jeaciddy

(9002 1290100)
[IOUNOY) [eIoUBUI YIIM S)oBIJU0D/S)oaold [eul) malnay

syuawnoop Buljy pue sjesodoud josloid azijeul

108loid uibag 0] 39 yum suonenobou a)8|dwo) e

| INL LS O}
dn yum 9oz ul pesoolid 0} jeaocsdde Juswabeuel ABisug 90X <«




Northern States Power Company Docket No. E002/CI-13-754
Exhibit ___ (TJO-2), Schedule 5
Page 7 of 8

NSP 001314




Northern States Power Company Docket No. E002/CI-13-754
Exhibit ___ (TJO-2), Schedule 5
Page 8 of 8

Mr, Richard C. Kelly

Page 7
2007 Total Project
III. ENERGY SUPPLY — NUCLEAR Expeﬂitures Expenditures

. £ ﬂ’)(mr phet T S
e led Iofer d_, 073.8

> Monticello — Extended Power Uprate, $10.3 '$135:8 EPU «
This project is to increase plant output to approximately 120% of ongmally (orsy Z

licensed capacity. In 1996, Monticello had a 6% uprate, with approximately 10% CottPopentTs
remaining power uprate potential. In June of 2006, the Minnesota PUC ordered
Xcel to submit a Certificate of Need for a Monticello Uprate.

NSP 0013150
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Application to the Minnesota Public Utilities Commission
for a Certificate of Need to Establish an
Independent Spent Fuel Storage Installation
at the Monticello Generating Plant

Docket # E002/CN-05-_j 73
January 18, 2005

@ Xcel Energy

NORTHERN STATES POWE]
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Chapter 5 Generation Alternatives to Continuing to Operate
Monticello and Prairie Island: The No Action Alternative

5.1 The “No Action” Alternative

Our application asks for the dry spent fuel storage facility and containers
necessaty to operate Monticello to 2030. The need for dry on site storage is
not eliminated if the plant does not operate beyond 2010. If a Certificate of
Need were not granted, the Monticello plant would shut down by the end of
2010. In order to decommission the plant, spent fuel would have to be
removed from the reactor and spent fuel pool. A dry storage facility utilizing
40 storage containers would be needed in order to fully decommission the
plant. As part of the process of developing a decommissioning plan, Xcel
Energy would have to apply to the Commission for a Certificate of Need for
on site dry storage. In addition, the lost production capacity would have to be
replaced with a coal or natural gas fueled base load power plant.

5.2 Demand Side Management

The demand for electrcity in Xcel Energy’s service territories in the Upper
Midwest is growing at the rate of about 1.65 percent per year or roughly 900
gigawatt hours and 150 megawatts each year. Our estimates of demand and
energy consumption take into account the conservation and demand
management goals set by the Commission in 2001. Without those efforts,
growth would be some 50 megawatts higher each year.

In our recent Resource Plan filing, additional analysis of conservation and load
management measures was completed to determine if overall costs of Xcel
Energy’s power supply could be reduced. The analysis indicates that
incremental increases in DSM goals to further slow the growth in electrical
demand are cost justified. However the analysis also indicates that additional
increments of DSM become uneconomical far before reaching the point that
growth is eliminated. DSM can cost-effectively reduce the rate of growth in

Monticello Spent Fuel Storage
@ XcelEnergy Certificate of Need Application
5-1
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customer demand and energy requirements, but cannot feasibly go on to
reduce demand and eliminate the need for the 600 megawatts of power and
over 4 million megawatt hours of energy provided by Monticello. There are
also market penetration issues regarding DSM that must be addressed for us to
achieve even the higher DSM goals proposed in our pending Resource Plan.

Our discussion of DSM analysis is included in this application in the second
portion of Appendix C.

5.3 Generation Alternatives

In this Chapter of our application we present the analysis of generation
alternatives that leads us to conclude that Monticello and Prairie Island should
continue to be part of the fleet of plants that supply power to Minnesota and
surrounding states.

Throughout the ‘90s, Xcel Enetgy’s Resource Plans have included an analysis
of the role the Monticello and Prairie Island power plants play in meeting our
customers’ demand for electrical power. The two plants represent
approximately 20 percent of the production capacity used to meet electrical
demand and provide nearly 30 percent of the electricity our customers use.
With uncertainty about the fate of spent nuclear fuel storage at Prairie Island
and Monticello and the pending end of the orginal 40-year licenses to operate
both plants, our Resource Plans have analyzed the economic and
environmental impacts of continuing to operate the nuclear plants compared to

replacing them.

Once more our analysis indicates that our power supply will be over a billion
dollars more economical and have fewer air quality impacts if Monticello and

Prairie Island continue to operate beyond their current licensed life.

Monticello Spent Fuel Storage
@ Xcel Energy” Certificate of Need Application
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This same analysis was presented in our Resource Plan filed with the
Commission on November 1, 2004. Although both the Resource Plan
proceeding and the Monticello Certificate of Need proceeding will be underway
at the same time, we recommend to the Commission that issues related to
whether to grant a Certificate of Need for Monticello--including a comparison
to alternatives-- be addressed in the Certificate of Need proceeding. We
believe this result is required by the 2003 Act that specifies that a request for
additonal storage beyond that authorized by the legislation be determined in a
Need proceeding.

5.3.1 Analysis of Prairie Island, Monticello and the Alternatives

Xcel Enerey uses the “Strategist” resource expansion model® to analyze various
gy g1 P y

long-range electric supply-demand alternatives. Strategist:

e Develops the optimized selection of resources to meet need, given the
input assumptions.

e (alculates the present value of revenue requirements (“PVRR”) to
measure the economic impacts of various planning scenarios.

e (alculates environmental impacts of the plan, using input externality

values.

Strategist is useful as a planning tool in two ways. First, given a set of
assumptions about the forecasted demand for electricity and the resources
available to meet that demand, Strategist will optimize the operation of existing
resources and add new resources to develop the expansion plan with the lowest

PVRR. The model picks the resources to minimize overall cost of the plan.

1 “Strategist” is a registered trademark of New Energy Associates, Inc. New Energy Associates developed and
maintains the Strategist model.

Monticello Spent Fuel Storage
@ Xcel Energy” Certificate of Need Application
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Strategist is also used to examine alternatives. In this case, Strategist is
“forced” to accept a particular resource or an entire expansion plan, and the
resulting PVRRs can be compared to analyze the effects of different resource
choices. Xcel Energy used this technique to examine the effects of a shutdown

of our nuclear plants, and to compare various base load replacement options.

In our resource planning analysis we have tested variations around three
nuclear power futures: First, one in which both Prairie Island and Monticello
are relicensed to run another 20 years beyond their current licensed lives;
second, one in which both Monticello and Prairie Island run only to the end of
their current operating licenses; and third, one in which Monticello is shut
down in 2010 and Prairie Island is relicensed. In the second and third
scenarios, our analyses test the impact of replacement with gas combined cycle
power plants and coal fueled power plants. We also test the impact of adding
more wind-powered generation in combination with the gas-replacement
scenario. In each case the Strategist model was run to simulate the operation
of the system between 2004 and 2033. As explained in Section 5.2.3.4, we do
not view the third scenario as a probable outcome, but we have shown it in
order to help isolate the impacts of a decision on a Certificate of Need for
Monticello.

The results of our analysis are shown in Table 5-1 and 5-2 on the next two
pages:

/) XcelE Monticello Spent Fuel Storage
C/ celtnergy” Certificate of Need Application



:oﬁ«o:&&<voozuouu«ouﬁuou
a8e101g 190y 1uadg OfRONUO Abisug (29X @

ORI
) ~
W/_J S :/m a89¢ SOTEwRIX YSTH
o9 .
m M mO 0891 SSAEWRIN O] 1uowadr[day puiyy/seD
ga" 06TC 505 87T | PL./€1, PU¥IST J1Tesd
=2 OTT SE5 DEPON 01, oP2nuoN
e
Z S60 SSTEUISIXG BT
km . TCO°T SONEWRIN MO yuowaoe[day sen)
A E 001~ sB1-56 se 0STZ o5 4OIH ¥1./€1, PULIS] 2HTe3d
"
= Sirt SeO UeIpS| 01, O RuUOW
01Le SOREUIRIX YITH
09¢°1 SONIEUIAIX, H0'] 1awddE[day (20D
G891 e 49T ¥1./€1, PUPIS] oMtesd
Ge8 SEO URIPSIN 01, O[2°HUON
01¢? SINIeUIANXY YorH
08t SSNIEUIAXH MO]
0 0 0
G99 sE0) YOI [emauay
= 0 ey UEIPOj ISURDYT [] PUe NUOW
<
ml uaunsnlpy yusunsnlpy syuaunsnlpy SIOUITII(]T OLIBUg uonduosa(y ase)
S
) UOTSSIUUSUET |, uonualay sfkojdwyy | Buruorssruwiodd | oruouody Isideieng
b
L
W (szeqrop jo suorrwr) 000°000$ 00T Ut YUAD
~
8 €€0T — Y00T dweygdwl ], Apnig — ue[d 30IN0SNY 00T
hm SOLIEUIDG ISUIDIIY O[[IONUOA PUE PUEIS] SHIELJ — SHNSIY Apnig JedonN
=
m 1-S 2198
b
S
Z

WId)|V UONBIIUID

saAle



Docket No. E002/CI-13-754

Exhibit

Northern States Power Company

(TJO-2), Schedule 6

Page 7 of 16

9-g

eson 1on asd opsomion Abieuzreox @
500 SSPIEUTSIN Y3TH
SOL'1 SonIetIaNX,] AO'] 1uawRdE[day puIA /seD
08¢°T §e5 4o e/ €€, PUYls] sutesd
019 SED ULIPIW 01, OfPPhuON
$86¢ SOOIEIaIX 3TH
5601 SONTeUIaIX, MO'| awadrday seo
06-S¥ So1 T e U9 | ¥€./€€, PUEIST duTex]
09¢ SED UeIpSN 0T, ofP>nuoNW
0 1 SINeUINX YoTH
$68 SoNIEUINX, MO'| 1awsde[day 0D
izAl} S8 GaT | vE/€E, PUYIs] auted
S6¢ SEO UBIPIW 01. O[[P>HUOW
01€7 SINTeuINXY YOTH]
08% SONNEUIAIX MO’ |
0 0 <59 S5 U9 [emoudy
0 Se5) UEIPIIN 9SUADIT [] PUE NUOW
Juounsnipy waunsnlpy syuaunsnfpy S9OUIIAJJIC] omreuadg vonduasa(y ase)
UOTSSTUISUBI ], uonualay kojdwy Suruorssruoda (g SIOU0D7] IsIda1eng

se[jop Jo suonIw) (00‘000$ $00T U YYAd

€£0T — Y00T dweadwi ], Apmg — uelg 30IN0SHY 1007

SOIIEUIDG UMOPINYS O[[2ONUOA ‘ISUIDNIY PuL[S] dUIIeIJ — S}nsay Aprig redponN

¢SRlqe L

wu>__a=.-vu—< uone.rdudrn)




Nortthetn States Power Company Docket No. E002/CIL-13-754
Exhibit ___ (TJO-2), Schedule 6

Generation Alt&Saales

The PVRR savings associated with relicensing compared to not operating both
plants beyond their license lives decreases somewhat from those shown in the
past Resource Plans. This result is largely due to the fact that in Scenario 2,
Prairie Island is now assumed to operate from 2007 through 2014 whete in the
last plan it operated only through 2007 in most of the scenarios.

Extending the life of Prairie island and Monticello continues to show
significant benefits to air quality. On the nuclear side, there will be additonal
spent fuel storage casks associated with relicensing and very minute amounts of

radiation exposure.

The incremental emissions compared to continuing to operate our nuclear

power plants is shown on Table 5-3 on the next page:

‘ Monticello Spent Fuel Storage
@ Xcel Energy Certificate of Need Application
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Table 5-3
Nuclear Study — Prairie Island and Monticello Shutdown Scenarios
2004 Resource Plan - Study Timeframe 2004 — 2033

Emissions — Differences from License Renewal in 000’s of Tons

NOx PM10 CcO2 - SO2 VOC CO

Prairie Island & Monticello

Licenses Renewed 30, 33, 34

Prairie Island & Monticello Close
end of License 10, 13, 14 Replace 94 5 259,080 127 4 179
with Coal

Prairie Island & Montcello
Close end of License ’10, 13, 14 51 8 181,367 58 4 79
Replace with gas

Prairie Island & Monticello
Close end of License ’10, 13, 14 35 8 141,717 36 4 49
Replace with gas & wind

Monticello closes EOL
Relicense PI 34 2 92,382 44 2 58
Replace with coal

Monticello closes EOL

Relicense PI ' 26 3 79,441 30 2 39
Replace with gas

Monticello closes EOL

Relicense PI 22 3 69,163 26 2 35
Replace with gas & wind

5.3.2 Modeling Inputs

In order to run the production simulations, several input assumptions are
provided to the model. In addition, some issues do not lend themselves well to

computer simulation, in which case adjustments to the Strategist output are

/) XcelE ) Monticello Spent Fuel Storage
C/ celnergy Certificate of Need Application
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made. Below we describe some of the key variables we used to analyze nuclear

power’s role in our resource mix.
5.3.2.1 Capital Investments

In Section E.1 of Appendix E of our application we discuss the ongoing
processes for identifying emerging aging issues, also known as life cycle
management, that have been integral to the operation of the Monticello plant
over the years. In Section E.2 of Appendix E of our application we discuss the
NRC license renewal process. These discussions are provided to provide
context for this section where we discuss the capital investments used in the
Resource Plan analyses for Monticello and Prairie Island. As part of the
operation and management of the plants, Xcel Energy routinely invests and
upgrades systems so that the plant maintains safe and highly reliable operations.
Xcel Energy invests an average of about $10 million dollars annually in the
Monticello plant to keep systems operating well. Capital investments average
$16.5 million annually at Prairie Island. In our analysis we have assumed these
levels of capital investment will continue to be made in the plants.

In addition to the capital investments routinely made on an annual basis, larger
capital investments are sometimes required. These larger capital investments
can come about as a result of new or evolving regulatory requirements,
operating expetience at our plants or elsewhere in the industry, parts
obsolescence or new technologies becoming available. These types of
investments have been considered as part of the process leading to a decision
to pursue license renewal. Individuals responsible for system operation at the
plant utilize the types of inputs described above, identify and develop
recommended large capital improvements that are reviewed, approved and
prioritized to ensure continued safe and reliable operations. No major
structural changes to the reactor or the storage pool will be needed.

) Moanticello Spent Fuel Storage
@ XcelEnergy Certificate of Need Application
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5.3.2.1.1 Estimating and Cost Forecasting

While estimating and cost forecasting are not considered hard science,
extending the operating period for a plant by 20 years has been authorized
several times. In fact, at least 46 of the 104 operating reactozs in the US have
either received their renewed licenses or have submitted their applications.
Another 29 have committed to the NRC to submit applications for license
renewal in the near future. Those that have received NRC approval are aware
of their additional maintenance and aging management commitments and have
started to implement these activities to an extent where the costs have been
incrementally added to their operating budgets. None of the applicants have
identified any major capital expenses as a result of their aging assessments; the
emphasis is on preventive and predictive maintenance, aging management and
repair or replacement on the basis of attaining highest reliability at least cost.
These results are in line with the early aging studies discussed above.

The Plant also relies on its historic operating experience over the last 30 years
with respect to capital cost needs for major equipment overhauls or
replacements. Most of the power plant equipment necessary to generate
electricity is fairly equivalent to equipment operating in coal and hydroelectric
power plants for 60, 70 and more years, including turbines, generators, cable,
piping, valves, structures and many more. In short, the industry has learned
how to maintain these plants in operating order and planning for the capital

costs to do so.

Costs for new equipment, hardware, installation and service are typically
provided by suppliers and vendors on a competitive bid basis and cost
uncertainties are significantly reduced using fixed price proposals. Major
projects are typically undertaken with the help of outside resources who have
extensive experience in costing the equipment and work. Capital costs are well

known for routine projects and are budgeted for accordingly.

Monticello Spent Fuel Storage
@ XcelEnergy Certificate of Need Application
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For major power plant equipment, defined as those systems and components
whose failure could affect plant safety functions or result in a loss of power
production, extensive aging and life cycle studies have been performed by
EPRI, the National Laboratories (Brookhaven, Argonne, Sandia) and various
power plant owners groups to determine the long-term degradation,
operational behavior and life expectancy. The studies resulted in identification
of recommended mitigative and preventive actions, including tmely
replacement, such that for each major component an action plan is available
and the cost of implementation can be forecasted. Typical generic assessments
included plant cabling, main condenser, reactor vessel and internals, large
breakers and motors, main generator and turbine, transformers, circulating
water pumps and many more. The life cycle studies typically include a number
of maintenance alternatives to determine the action plan with the highest
reliability at the least cost.

The Plant also relies on the maintenance history and cost data from its sister
plants and other plants managed by NMC and the boiling water reactor fleet at
large. Equipment cost and labor costs, as well as time to repair and any outage
impact ate exchanged among plants and individual system engineers. This

information is mostly used to calibrate plant specific estimates and forecasts.

For projects that are considered unique to the Plant, such as the costs for cable
replacement, detailed cost estimates are prepared in-house with the help and
input from vendors and consultants. These projects typically stretch over
several years with a study phase, preparation phase and implementation phase.
Specific capital cost forecast are spread accordingly over the years to smooth

the impact on the annual budgets.

Lastly, there are regulatory driven costs that are incurred as a result of changes
to the law that applies to the continued safe operation of all plants. The NRC

/) XcelE Monticello Spent Fuel Storage
C/ celtnergy Certificate of Need Application
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creates the changes to the Federal Code and all plants have to implement these
changes, independent of their operational life cycle. Because all plants must

implement regulatory changes, the costs are not unique to Monticello.

At the Plant, the system engineers are the principal caretakers of the systems
and components within. Included in this responsibility is the continued
monitoring of industry and regulatory developments applicable to their
assigned systems. The system engineer is the generator of improvement project
requests based on the performance and condition of his/her system. Through
access to industry information generated by EPRI, the NRC, INPO and other
sources, the system engineer learns about new products, services and tools that
can make the system better. When an opportunity is identified that may result
in enhanced safety, improved economics or improved equipment reliability, a
project proposal is generated that includes technical and economic justification.
Cost data is provided based on internal estimates, historic costs, vendor
proposals or consultant findings.

The Plant uses all the available industry resources to identify potental projects
that may enhance Plant safety, performance and condition. Industry and Plant
specific operating experience provides the bulk of the newly identified projects,
because they are largely repetitive activities, such as rewinding the generator,
replacing turbine rotots, re-tubing the condenser or replacing electrical
breakers. The historic cost data from the last time the activity was performed is
utilized and adjusted for inflation. The costs are then calibrated or
supplemented with cost data provided by vendors to account for new materials,

technology or equipment upgrades.
5.3.2.1.2 Monticello

Potential capital improvements included in the Resource Plan model include:

/) Xcel E Monticello Spent Fuel Storage
(2 XcelEnergy Certificate of Need Application
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e (able replacements;
¢ Implementing Improved Technical Specifications;
e Future possible security upgrades;
e New steam dryer;
¢ Electrcal Breaker replacement;
e Repairs to cooling towers;
¢ Constructing or re-licensing ISFST’s;
e Repair or replacement of Main Steam and Feedwater piping;
e Upgrading to a next generation process computer and IT improvements;
¢ Replacing primary containment bellows;
e Replace/rebuild main control room instrumentation and control
equipment due to obsolescence;
e Replace feedwater heaters;
e Replace generator rotor and rewind/refurbish generator stator;
e Replace static exciter; and,

e Complete under vessel cable replacement.

It should be noted that this is a representative list. Items may be added as new
information becomes available. Likewise, repair or replacement of some items
may not be necessary for safe and reliable plant operations. In total the
projects listed represent some $135 million that have been included in the
model over and above the routine capital of $10 million invested each year and
1s considered representative of the order of magnitude that Xcel Energy
estimates is needed over the 20 years of additional operation.

5.3.2.1.2 Prairie Island

Xcel Energy has not yet performed the same detailed analysis of large capital
investments for the Prairie Island plant. However, based on what is known
about the plant, the work associated with Monticello, and information from a

similar plant in the industry that has completed a license renewal application,

/) XcelE Monticello Spent Fuel Storage
(/ celnergy” Certificate of Need Application
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we have incorporated estimates of future capital investments at Prairie Island
into the analysis. These future large capital investments include the Unit 2
steam generators, reactor vessel head replacement for both units, and additional
spent fuel storage costs. In total, inputs for large capital investments over and
above the $16.5 million invested each year represent on the order of $450
million. Similar to the figure presented for Monticello, this is not a definitive
list and items may be added or removed, but it is considered representative of
the order of magnitude that Xcel Energy estimates is needed to invest over the
20 years of additional operation. In total, over §1 billion of investments in
Monticello and Prairie Island have been included in the scenario in which both

plants continue to operate.

Due to the costs associated with replacing the reactor vessel heads and the Unit
2 steam generator at Prairie Island, expanding the spent fuel storage capacity to
accommodate spent fuel generated during the extended period of operation,

and the costs associated with the relicensing process, a brief description of each

of those is provided below.

5.3.2.1.3 Reactor Vessel Heads at Prairie Island

Cracking of the penetrations through the reactor vessel head in pressurized
water reactors has been a growing concern in the nuclear industry. In light of
the concern, the NRC issued a series of bulletins and orders requiting
assessment and inspections by licensees who operate pressurized water reactors
(PWRs). Prairie Island is a PWR and has complied fully with those
requirements. The requirements specify an increasing scope and complexity of
inspections for the reactor vessel head penetrations the longer they are in
service. At some point the complexity of the inspections becomes so long and
cumbersome that it becomes less expensive to replace the reactor vessel head
than continuing to use and inspect them. A decision to replace the reactor
vessel heads on both units at Prairie Island was made due to the increasing

costs of inspections and the risks of repairs. The reactor vessel heads will be

o XcelE Monticello Spent Fuel Storage
C/ celLtnergy Certificate of Need Application
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replaced during the 2005 and 2006 refueling outages. The reactor vessel head
replacements are estimated to cost $46 million. This investment is included in

both the continued operations scenario and the end of license scenarios.
5.3.2.1.4 Steam Generators at Prairie Island

Each unit at Prairie Island includes two steam generators. Both Prairie Island
units are two-loop PWRs. A high-pressure water cycle transfers heat generated
in the reactor core to steam generators, where steam is produced to drive the
turbine generator. Steam generators are large vessels that separate high-
pressure water circulating through the reactor from the steam cycle used to
power turbine generators at the plant. In the steam generator vessels, heat is
transferred from the primary reactor water cycle to the secondary steam cycle
by passing water through and around 3,388 steel alloy tubes.

As we reported in past resource plans, through an aggressive program of
inspection and maintenance the Prairie Island plant has been able to operate its
steam generators longer than other plants of similar vintage. However,
projections of steam generator tube degradation indicate that while plant safety
can be maintained without compromise, the plant could become uneconomic
as early as 2009 due to declining performance of the steam generators. In
previous work we determined that replacing steamn generators in unit 1 was cost
justified even if the plant operated only to 2013. As a result, replacement was
authorized. The two replacement steam generators were installed this fall.

Unit 2 steam generators have experienced less overall degradation than the
Unit 1 steam generators. Therefore replacement cannot yet be justified.
However, it will be necessary to replace the Unit 2 steam generators in order to
keep the plant operating economically beyond the current license period. Our
Strategist analysis includes steam generator replacement for Unit 2 in those

scenarios in which Prairie Island operates beyond 2014. Steam generator

/) XcelE Monticello Spent Fuel Storage
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PUBLIC DOCUMENT: TRADE SECRET INFORMATION EXCISED
[ ] Non Public Document — Contains Trade Secret Data

X] Public Document — Trade Secret Data Excised
[ ] Public Document

Xcel Energy

Docket No.: E002/CI-13-754

Response To: Department of Commerce  Information Request No. 038
Requestor: Nancy Campbell, Chris Shaw & Steve Rakow

Date Received:  December 10, 2013

Question:

Reference: Table 4 on page 27 of Direct Testimony of O’Connor

Table 4 shows $104.4 million in Common Cost Allocations for the Monticello $664.9
million project. This appears to be a significant level of common costs (15.7%) that
Xcel has assigned to this project, please provide a detailed description of the types of
Xcel common costs that were assigned to this Monticello project and why they are
appropriate.

Response:

As discussed further in our response to Information Request DOC-42; our practice
for construction projects has consistently been to direct assign whatever charges are
identifiable as related to a specific subproject activity and to allocate the remainder as
common costs related to support all activities.

These common costs include design and engineering work, consulting work and other
activities, such as radioactive protection, staffing, and scaffolding that were
undertaken to support multiple subprojects. Generally, the amounts left in the
common cost category were of a nature where it was difficult to determine which
subproject(s) were specifically associated with the cost. The $104 million in remaining
common costs was allocated on a pro rata basis among the subprojects upon
completion. Weatherby Schedule 3, Section VI, describes the processes used for
direct assignment of initial work order costs and the allocation of common costs.

We believe that a 15.7% level of common costs for a project of this magnitude and
scope, with multiple subprojects, is reasonable. With more than 40 subprojects being
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included in the Monticello LCM/EPU Project, it is reasonable for 15.7% of the total
costs to be either (a) related to the overall equipment systems being modified, without
being tied to specific equipment or subproject elements, or (b) they support multiple
(or all) subprojects.

Witness Weatherby’s Schedule 4 provides a summary of the source transactions for
the $104.4 million in common costs incurted for the Monticello LCM/EPU Project,
as follows (in millions):

PASSPORT vendors $ 88.6
Payroll (internal labor and benefits) 13.2
Overheads 2.1
Employee Expenses 0.4
Journal Entries (mainly accruals) 0.1

Total Common Costs for Project $104.4

Attachment A to this response is a more detailed summary of the $104.4 million in
common costs for the Project, with a listing of vendors by name and a description of
the type of work they did, and the departments which charged employee labor. This
Attachment also includes a description of why the cost item is included in common
costs rather than being charged to a specific subproject.

We believe the standard for prudence of common costs should be whether they were
reasonable and necessary for the overall project, regardless of whether they were
directly charged to a specific subproject or allocated to all subprojects as a common
cost. We further believe that this standard has been met, and is supported by the
information we have provided and are providing with this response.

The detail of all Monticello LCM/EPU Project costs, including common costs, is
provided in witness Weatherby’s Schedule 2. As witness Weatherby has indicated to
the Department, the Company reaffirms its commitment to assist the Department in
obtaining the desired detail on common costs from the cost database in Schedule 2
upon request. Also, the Company can answer questions on the nature and
appropriateness of any specific common cost incurred.

Trade Secret Data

Attachment A to this response includes confidential information considered to be
“Non-Public,” trade secret data as defined by Minn. Stat. § 13.37(1)(b). This data
includes confidential vendor information that has independent economic value, from
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not being generally known to, and not being readily ascertainable by other parties,
who could obtain economic value from its disclosure or use. The disclosure of this
information could adversely impact contract negotiations, potentially increasing costs
for these services for our customers. Thus, Xcel Energy maintains this information as
trade secret.

Preparet: Timothy J. O’Connor / Scott L. Weatherby

Title: Chief Nuclear Officer / VP, Nuclear Finance & Business Planning
Department: ~ Nuclear Generation / Nuclear Finance & Business Planning
Telephone: 612-330-6521/ 612-330-7643

Date: January 10, 2014
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Northern States Power Company

PUBLIC DOCUMENT: TRADE SECRET INFORMATION EXCISED

Monticello LCM/ EPU Project
Common Workorder Outside Vendor Costs - Issued Materials (IM) and Purchase Orders (PO) Paid Outside of PASSPORT
(2013 Costs Through August 31)

Docket No. E002/CI-13-754
Exhibit ___ (T]JO-2), Schedule 7
Page 12 of 18

Docket No. E002/CI-13-754
Information Request DOC-038
Attachment A - Page 9 of 12

Sum of Amount Year
Code Source __|Code Desc Vendor Name 2008 | 2009 2010 2011 [ 2012 2013 [Grand Total |
PASSPORT IM/ PO [BEGIN TRADE SECRET
$ (26,197) $ 229,303 $ 159,224 $ 120,913 $ 20,302 $ 484,867 [$ 988,412
$ 184651 $ 570 $ 9,030 $ 1,135 $ 22824|$ 218,210
$ 185146 |$ 185,146
$ 31,779 $ 73442 $ 182 $ 105,404
$ 53215 $ 46,848 |$ 100,062
$ 69220 $ 438 $ 1,581 $ 8878|$ 84,064
$ 84,042 $ 84,042
$ 20440 $ 30,660 $ 17,370 $ 68470
$ 11,919 $ 12,255 $ 41,656 |$ 65830
$ 28617 $ 26225|$% 54,842
$ 44,080 $ 44,080
$ 6081 $ 1,396 $ 7,620 $ 23654|$% 38750
$ 5008 $ 6424 $ 1,090 $ 17,875|$ 30,487
$ 30,205 $ 30,205
$ 25990 $ 25,990
$ 23,638 $ 23,638
$ 287 $ 1,427 $ 10,002 $  9349|$ 21,066
$ 20,848 $ 20,848
$ 20,195 $ 20,195
$ 16,017 |$ 16,017
$ 9508 $ 4,672 $ 14,180
$ 14,850 $ (1,150) $ 13,700
$ 11,222 $ 2,084 $ 13,305
$ 10,407 $ 10,407
$ 3311 $ 2,348 $ 3095 |$ 8,753
$ 8598 $ 121 $ 8,719
$ 8558 $ 8,558
$ 2983 $ 5423 $ 8,406
$ 1,887 $ 2003 $ 53 $  3605|$ 7,548
$ 4,754 $ 4,754
$ 1,041 $ 3526|$ 4,567
$ 3,492 $ 3,492
$ 1,440 $ 1,152 $ 864 $ 3,456
$ 3017 $ 3,017
$ 888 $  1,905|$ 2,793
$ 2,070 $ 2,070
$ 2,028 $ 2,028
$ 2,012 $ 2,012
$ 2,000 $ 2,000
$ 1,606 $ 13 $ 161 | $ 1,779
$ 1,730 $ 1,730
$  1,406|$ 1,406
$ 1,350 $ 1,350
$ 1,000 $ 1,000
$ 399 $ 399
$ 200 $ 200
$ 138 $ 138
$ 15 $ (0) $ 115
$ 51($ 51
$ 26 $ 17| $ 43
$ 20 $ 20
$ 18 $ 18
$ ofs 0
$ 1633 $ - $ 2412 $ 8370 $ -8 619|$ 13,034
END TRADE SECRET]
[IM /PO Total $ 56,781 $ 748222 $ 298525 $ 331,035 $ 38,521 $ 897,722 $ 2,370,807 |
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[ ] Non Public Document — Contains Trade Secret Data
[ ] Public Document — Trade Secret Data Excised
X] Public Document

Xcel Energy

Docket No.: E002/CI-13-754

Response To: Department of Commerce  Information Request No. 042
Requestor: Nancy Campbell, Chris Shaw & Steve Rakow

Date Received: ~ December 10, 2013

Question:

Reference:  Page 93 Table 14 and page 97 Table 15 of Direct Testimony of
O’Connor

Why did the Company wait until 2011 to review and assign “Common Costs” related
to 2009 in-service projects such as Turbine Replacement, Power Range Neutron
Monitor System, Main Transformers, and Feedwater Heaters?

Response:

For construction projects that have multiple subprojects coordinated under a single
overall project, it has been the Company’s common practice to direct assign costs to
individual subprojects whenever possible and to accumulate and assign indirect costs
common to all subprojects using an allocation process.

This cost allocation process typically occurs by assigning, on a pro rata basis, the
common costs to the direct costs charged to subprojects. That process is fairly simple
for a shorter term project when common costs and total project costs are readily
determinable.

However, in applying this approach to the Monticello LCM/EPU Project, estimates
of common costs and total project costs — the numerator and denominator in the cost
allocation process, respectively — we knew there were already many changes occurring
as we began to expand project work orders. Specifically, in 2009 we still had some
significant costs that we knew could be directly assigned to subproject child work
orders, such as licensing, that were included in vendor invoices initially recorded with
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the common costs. While we were able to direct assign these amounts from
information obtained by vendors, that process was manual and would take time. In
consultation with Capital Asset Accounting, we decided that, rather than making
preliminary estimates at that time of directly assignable costs and the remaining
common costs to be allocated, we would wait until we completed the direct
assignment process to make the allocations. Allocating costs early in the
implementation phase using preliminary cost estimates that were likely to change
would make the early allocations outdated over time and not as accurate as when we
were further into the project. .

The result was a delay in the initial allocation of common costs, until after the more
significant additions occurred in the 2011 outage. Once completed, those common
cost allocations did move costs to all subprojects completed as of that date including
work in-serviced in 2009.

We believe the result of this cost allocation process, although not deployed
immediately when the Project’s first equipment was placed in-service in 2009, resulted
in a proper allocation of common costs to all subproject child work orders over the
entire project duration.

Preparer: Scott L. Weatherby / Lisa H. Perkett

Title: VP, Nuclear Finance & Planning / Director, Capital Asset Acctg
Department: ~ Nuclear Finance & Planning / Capital Asset Accounting
Telephone: 012-330-7643 / 612-330-6950

Date: December 24, 2013
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State of Minnesota
DEPARTMENT OF COMMERCE
DiviSION OF ENERGY RESOURCES
Utility Information Request Response
Docket Number: E002/CI-13-754 Date Request Received: July 24,2014

(Commission Investigation into
the Monticello LCM/EPU Project) Date of Response: August 5, 2014

Person Requesting Information: Timothy J. O’'Connor

Response submitted by: Mark W. Crisp

Request
No.

Re: Direct Testimony and Attachments of Mark W. Crisp

Reference Crisp p. 5, lines 20-22. You state: “Xcel and GE, now GE Hitachi, would have
produced an ‘as-built’ summary of the design modifications in the first uprate in order to meet
NRC requirements and to receive NRC approval.” Please identify the specific NRC
requirement(s) you are referring to in that sentence.

DOC Response:

NRC QA Program Procedure 35742B Issue Date 7/1/1980

NRC Inspection Procedure 37051 “Verification of As-Builts” Issue Date 12/4/1987

10 CFR 50 and Appendices

10 CFR 52 and Appendix

ANSI N45.2

ASME NQA 1

Monticello Quality Assurance Program required by the NRC

Original Monticello Plant Safety Analysis Report (“SAR”), and subsequent revisions to same.
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[ ] Non Public Document — Contains Trade Secret Data
[ ] Public Document — Trade Secret Data Excised
X] Public Document

Xcel Energy

Docket No.: E002/CI-13-754

Response To: Department of Commerce  Information Request No. 027
Requestor: Nancy Campbell, Chris Shaw & Steve Rakow

Date Received: ~ December 10, 2013

Question:

Reference: Testimony and Schedules of J.A. Stall page 62, lines 10 to 14 stated:
“With a 40-year-old plant it is unsurprising that the as-built drawings did not
completely match the actual as-found conditions.

In my interviews with Xcel Energy personnel, I understood that they encountered
many instances where field design changes were required as a result of drawing
discrepancies.” Please explain why drawing discrepancies are expected or
“unsurprising”’?

Response:

Drawing discrepancies are not surprising because the over 40-year old facility has
never been through an “as-built” reconstitution of its drawings. During the timeframe
that first generation nuclear plants were constructed, it was not unusual that the “as
built” configuration of non-safety related secondary plant systems were not fully
documented on plant drawings, as many of the mechanical systems were “field run”
(skilled craft labor determine the installation routing) to facilitate ease of installation.
This was in keeping with methodologies used in fossil plants of that era. As a result, it
is not uncommon to find legacy issues with the plant design drawings, particularly
with, the electrical drawings but also piping as well. Thus, there will be discrepancies
between the actual location of facilities and the drawings. At the time the plant was
built in the 1960’s there was little thought given to the fact that major upgrades would
be needed for extending the life of the plant, and it was assumed that the original
equipment would last the original 40 years. This issue is not unique to Monticello.

In Mr. O’ Connor’s experience working at other plants, major projects often were
impacted by differences in the “as built” and filed conditions. In Mr. Stall’s
experience with the upgrades at the Florida Power & Light plants, he also
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encountered many situations where as built drawings did not match field conditions,
for the same reason stated above.

We note that in 1987, the Company made a formal commitment [NRC Commitment
M87005A] to the NRC that required electrical prints to be as-built verified for each
project that modifies the plant. This is the way of mitigating the risk incurred by
working with drawings that do not reflect the as-built configuration of the plant.
Design Engineering revised the corporate modification process to comply with the
NRC commitment. The commitment is part of fleet procedure FP-E-MOD-09,
Installation and Testing Instructions. The volume of modification work associated
the LCM/EPU project affected a significant number of systems that had not
previously been updated.

In addition, while we were under no commitment to update the drawings for other
non-safety systems, our procedure is that the plant revises drawings when
discrepancies are found, which is a way to manage on-going nuclear operations

costs. But like many other aspects of the facility many of these had not been mapped
to as built drawings over time. This was particularly true of piping installations. As
described in our response to DOC IR 28, piping interferences resulted in a significant
number of field changes to address identified discrepancies.

Preparer: Timothy J. O’Connor/Mark Schimmel/ J. Arthur Stall
Title: Chief Nuclear Officer/Vice President, Nuclear/ President
Department: ~ Nuclear Operations/ JAS Consulting

Telephone: 612-215-4613/ 772-221-0575

Date: December 24, 2013
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NRC COMMUNICATIONS 1.OG
JUNE 2007 TO JUNE 2014
Date Discussion topic(s) C Type. Of.
ommunications

06-05-2007 | Pre-application Meeting for Monticello Extended Power Uprate Verbal
(“EPU”)

02-13-2008 | Original Steam Dryer Results for EPU analysis Verbal

05-12-2008 | Monticello EPU acceptance review - Mechanical Branch Verbal

05-14-2008 | Public meeting - Monticello EPU License Amendment Request Vetrbal
(“LAR”)

05-16-2008 | Monticello EPU acceptance review - Reactor System Branch Verbal

11-05-2008 | NSPM letter to NRC- EPU LAR Written

11-19-2008 | Public meeting — Monticello EPU LAR Verbal

12-03-2008 | NRC to NSPM telephone discussion of Probabilistic Risk Verbal
Assessment issues in EPU LAR

12-05-2008 | NRC email to NSPM, regarding Probabilistic Risk Assessment Written
Branch Request for Additional Information (“RAI”) for EPU LAR

12-09-2008 | NRC and NSPM teleconference regarding revised RAI questions Verbal
on containment analysis

12-11-2008 | NSPM letter to NRC acceptance review supplement — regarding Written
steam dryer outer hood submodel analysis

12-16-2008 | NRC email to NSPM, draft RAI questions on environmental issues Written
of EPU application and conference call set-up

12-18-2008 | NRC letter to NSPM finding EPU LAR acceptable for review Written

12-18-2008 | NRC email to NSPM regarding revised RAI on containment Written
analysis

12-18-2008 | Conference call on RAI questions for proposed EPU amendment, Verbal
environmental issues

12-18-2008 | NRC email to NSPM regarding additional RAI question for Written
proposed EPU amendment, environmental issues

01-14-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information found in enclosure 5 of the EDU LAR
from public disclosure as requested in NSPM’s 11/5/2008 letter

01-16-2009 | NRC email to NSPM regarding draft RAIs from Nuclear Written
Performance & Code Review Branch

01-26-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information found in enclosure 11 of the EDU LAR
from public disclosure as requested in NSPM’s 11/5/2008 letter

01-29-2009 | NSPM letter to NRC with responses to NRC’s RAIs on Written
environmental issues

01-30-2009 | NRC letter to NSPM issuing amendment authorizing installation Written
and use of power range neutron monitoring system

02-04-2009 | NSPM letter to NRC regarding revision to attachment 1 of Written

enclosure 17 of November 5, 2008 EPU ILAR
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Date Discussion topic(s) C Type. Of.
ommunications

02-04-2009 | NSPM letter to NRC with responses to NCR’s RAIs from Written
Probabilistic Risk Assessment Branch

02-11-2009 | NRC email to NSPM regarding draft RAI from Materials Engineer Written
regarding the proposed EPU amendment

02-17-2009 | NSPM letter to NRC with responses to NRC’s RAIs on Written
containment analysis

02-23-2009 | NRC email to NSPM regarding draft RAIs from Nuclear Written
Performance & Code Review Branch

02-24-2009 | NSPM letter to NRC with responses to NRC’s RAIs from Steam Written
Generator Tube Integrity & Chemical Engineering Branch

03-11-2009 | NRC email to NSPM with draft RAIs from Instrument and Written
Controls Branch regarding EPU LAR and conference call set-up

03-11-2009 | Conference call on draft RAIs from Nuclear Performance & Code Verbal
Review Branch

03-12-2009 | NRC email to NSPM with draft RAIs from Fire Protection Branch Written
and conference call set-up

03-18-2009 | NRC email to NSPM regarding 2/4/09 supplement on Written
Probabilistic Risk Assessment issues with additional RAIs and
conference call set-up

03-19-2009 | NRC email to NSPM regarding draft RAIs from Containment and Written
Ventilation Branch and conference call set-up

03-19-2009 | NSPM letter to NRC with responses to NRC’s RAIs from Nuclear Written
Performance & Code Review Branch dated 01/16/2009

03-20-2009 | NRC email to NSPM regarding draft RAIs from Reactor Written
Inspection Branch related to health physics area

03-23-2009 | NRC email to NSPM regarding draft RAIs from Balance of Plant Written
Branch and conference call set-up

03-28-2009 | NRC email to NSPM regarding draft RAIs from Electric Written
Engineering Branch and conference call set-up

03-28-2009 | NRC email to NSPM regarding additions to 3/20/2009 draft RAIs Written
from Mechanical & Civil Engineering Branch on steam dryer

03-29-2009 | NRC email to NSPM regarding additional draft RAIs from Written
Containment and Ventilation Branch

04-02-2009 | Conference call on additional RAIs from Instrumentation and Verbal
Controls Branch

04-06-2009 | NRC email to NSPM regarding additional RAT from Written
Instrumentation and Controls Branch

04-17-2009 | Conference call on revisions to draft RAIs dated 3/18/2009 from Verbal
Probabilistic Risk Assessment Branch

04-22-2009 | NRC email to NSPM requesting audit of long-term stability Written
solution for the EPU amendment

04-22-2009 | NSPM letter to NRC with responses to NRC’s RAIs from Nuclear Written

Performance & Code Review Branch dated 2/23/2009
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Date Discussion topic(s) C Type. Of.
ommunications

04-29-2009 | NRC email to NSPM regarding revisions to 3/18/2009 draft RATs Written
from Probabilistic Risk Assessment Branch

05-07-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 4/22/2009 letter

05-13-2009 | NSPM letter to NRC with responses to NRC’s RAIs from Written
Instrumentation & Controls Branch dated 3/12/2009

05-26-2009 | NSPM letter to NRC with responses to NRC’s RAIs from Written
Electrical Engineering Review Branch dated 3/28/2009

05-29-2009 | NSPM letter to NRC with responses to NRC’s RAIs from Written
Probabilistic Risk Assessment Branch dated 4/29/2009

06-08-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 5/13/2009 letter

06-12-2009 | NSPM letter to NRC with responses to NRC’s RAIs from Balance Written
of Plant Review Branch dated 3/23/2009

06-16-2009 | NSPM letter to NRC with responses to NRC’s RAIs from Reactor Written
Inspection Branch dated 3/20/2009

06-26-2009 | NRC email to NSPM regarding additional RAI on steam dryer Written

07-02-2009 | NRC email to NSPM regarding open issues in 5/13/2009 RAI Written
response and to set-up conference call

07-02-2009 | NRC email to NSPM regarding draft RAIs related to containment Written
overpressure and request to set-up conference call

07-06-2009 | Teleconference regarding open issue from Fire Protection Board Verbal
RAT dated 3/20/2009

07-13-2009 | NSPM letter to NRC with responses to NRC’s Containment and Written
Ventilation Review Branch RATs dated 3/19/2009

07-16-2009 | NRC letter to NSPM regulatory audit summary regarding EPU and Written
long-term stability solution

07-23-2009 | NSPM letter to NRC with responses to NRC’s Reactor Systems Written
Review Branch RAIs dated 3/23/2009 and Nuclear Code &
Performance Review Branch RATs dated 4/27/2009

08-12-2009 | NSPM letter to NRC with responses to NRC’s Fire Protection Written
Branch RAI dated 7/2/2009

08-12-2009 | NSPM letter to NRC with responses to NRC’s Mechanical and Written
Civil Engineering Review Branch RATs dated 3/20/2009

08-14-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 3/19/2009 letter

08-14-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 7/23/2009 letter

08-19-2009 | NSPM letter to NRC with response to RAI No. 3 dated 4/6/2009 Written

from NRC’s Instrumentation and Controls Branch
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08-21-2009 | NSPM letter to NRC with responses to NRC’s Mechanical and Written
Civil Engineering Review Branch RAIs dated 3/28/2009

08-21-2009 | NSPM letter to NRC with responses to NRC’s Containment and Written
Ventilation Review Branch RATs dated 7/2/2009

08-26-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 8/12/2009 letter

08-26-2009 | NSPM letter to NRC with responses to NRC’s Mechanical and Written
Civil Review Branch RAIs dated 3/20/2009

08-28-2009 | NRC letter to NSPM with draft Environmental Assessment for the Written
proposed EPU amendment

08-31-2009 | NSPM letter to NRC with supplement to EPU LAR containing Written
revisions to proposed technical specification changes

09-09-2009 | Executive drop-in regarding major capital projects organization Verbal
and submittals

09-15-2009 | The NRC’s plan of action regarding Containment Accident Verbal
Pressure and its impact on the Monticello EPU LAR

09-16-2009 | A Follow up to September 15, 2009 conference call with NRC to Verbal
discuss plan of action regarding Containment Accident Pressure
and its impact on the Monticello EPU LAR

09-28-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 8/21/2009 letter responding to RAILs from Containment
and Ventilation Branch

09-28-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 8/26/2009 letter

09-28-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 8/21/2009 letter responding to RAIs from Mechanical
and Civil Engineering Branch

09-28-2009 | Drop in meeting regarding perspectives on path to resolution for Verbal
Containment Accident Pressure issue with NRC and ACRS

10-01-2009 | NRC letter to NSPM regarding revised schedule for EPU Written
amendment application review

10-01-2009 | NSPM letter to NRC revising enclosures 5 and 7 of EPU LAR Written
dated 11/5/2008

10-01-2009 | Follow up to September 15 and 16 conference calls with NRC to Verbal
siscuss plan of action regarding Containment Accident Pressure
and its impact on the Monticello EPU LAR

10-13-2009 | NSPM letter to NRC acknowledging receipt of revised review Written

schedule for EPU amendment application
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10-20-2009 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 10/1/2009 letter

10-23-2009 | Executive Drop-in — Monticello EPU delay and concurrent review Verbal
of Maximum Extended Load Line Limit Analysis Plus
(“MELLLA+")

10-25-2009 | NRC email to NSPM regarding draft technical position on NSPM’s Written
7/13/2009 response to Containment System RATs

10-28-2009 | NSPM letter to NRC request for NRC concurrent review of Written
MELLLA+ LAR with EPU LAR review delay

11-05-2009 | NRC email to NSPM regarding draft RAI related to NSPM Written
response dated 8/21/2009 and request to set up conference call

11-13-2009 | Teleconference regarding review of MELLLA+ concurrent with Verbal
EPU

11-23-2009 | NRC letter to NSPM granting request to have concurrent Written
MELLLA+ LAR review and EPU LAR review

11-24-2009 | 1. Monticello HELB Applicability Criteria Verbal
2. Monticello Piping Design Analysis Regulatory Review and
Status

12-15-2009 | MELLLA + pre-application meeting Verbal

01-08-2010 | NRC and NSPM conference call on RAI steam dryer EPU issues Verbal

01-11-2010 | Final version summary of conference call attendees Written

01-11-2010 | NRC letter to NSPM with final Environmental Assessment and Written
finding of no significant impact

01-14-2010 | Review of HELB selection criteria licensing basis white paper Vetrbal

01-21-2010 | NSPM letter to NRC regarding MELLLA+ LAR Written

01-25-2010 | NSPM letter to NRC updates to enclosures contained in Written
11/5/2008 EPU LAR, subsequent technical specifications from
8/31/2009 and RAI response to Mechanical and Civil engineering
review branch dated 8/21,/2009

02-19-2010 | Monticello MELLLA+ regarding supplemental information Verbal
needed to complete acceptance review

02-25-2010 | More on status of EMCB non-steam dryer portion of the Verbal
Monticello EPU

02-26-2010 | NRC email to NSPM regarding conference call on 2/25/2010 Written
affirming withdrawal of NRC RAI regarding high energy line
breaks

03-04-2010 | NSPM letter to NRC with supplemental information for Written
MELLILA+ acceptance review

03-12-2010 | NSPM letter to NRC requesting extension of permanent relief Written
from volumetric examination of reactor pressure vessel
circumferential shell welds for the renewed operating license term

04-06-2010 | NSPM letter to NRC with responses to 2/25/2010 conference call Written
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04-06-2010 | NRC email to NSPM regarding additional draft RAT’s from Written
Containment and Ventilation Branch
04-08-2010 | April 2010 Containment and Ventilation Branch Draft RAIs Verbal
04-15-2010 | Management drop-in meeting regarding the change in strategy to Verbal
use the Nordic steam dryer in the EPU LAR
04-23-2010 | NSPM presented an overview of the dryer design, a summary of Verbal
the Nordic steam dryers’ opera ting experience, technical highlights
of the design, testing and its compliance with Reg. Guide 1.20, and
the final dryer’s compliance to its acceptance criteria.
06-10-2010 | NSPM shipment to NRC with revisions to Inservice Inspection Written
Examination plan
06-30-2010 | NSPM letter to NRC regarding replacement steam dryer Written
supplement
07-09-2010 | Potential to restart of Monticello EPU LAR review Vetrbal
07-15-2010 | BWROG meeting with NRC regarding proposed items for NRC Verbal
Staff/ BWROG discussion of use of Containment Accident
Pressure for NPSH margin determination
07-19-2010 | MELLLA+ draft RAIs from submittal L-MT-10-003 Verbal
07-29-2010 | Restarting the NRC Review of the Monticello EPU application and Verbal
analyses required
07-30-2010 | NRC letter to NSPM granting request for withholding of Written

proprietary information from public disclosure as requested in
NSPM’s 6/30/2010 letter related to enclosures in the replacement
steam dryer supplement

07-30-2010 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 6/30/2010 letter related to an appendix in the
replacement steam dryer supplement

08-02-2010 | MELLLA+ draft RAIs from submittal I.-MT-10-003 Verbal

09-17-2010 | NSPM letter to NRC regarding revisions to the Minimum Critical Written
Power Safety Limit in Reactor Core Safety Limit 2.1.1.2

09-28-2010 | NSPM letter to NRC with response to MELLLA+ RAIs dated Written
07/31/2010 and 08/13/2010

11-11-2010 | Conference call on replacement steam dryer draft RAIs Verbal

12-10-2010 | NRC inspection activities associated with EPU Vetrbal

12-21-2010 | NSPM letter to NRC regarding updates to docket information Written
provided in EPU application

01-17-2011 | Clarification of MELLLA+ RAIs 22 - 24 from submittal L.-MT-10- Verbal
049

02-11-2011 | NRC staff and ACRS discussion of Staff SECY letter 11-0014 on Verbal
use of Containment Accident Pressure

02-14-2011 | Containment Accident Pressure options described in SECY letter Verbal
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02-22-2011 | BWROG discussion with NRC on use of computational fluid Vetrbal
dynamics to address NPSH concerns for Containment Accident
Pressure

02-22-2011 | Exelon discussion with NRC on strategies for Containment Verbal
Accident Pressure elimination

03-04-2011 | conference call regarding replacement steam dryer design and Verbal
qualification

03-05-2011 | Replacement steam dryer RAT on direct versus indirect Verbal
measurement for qualification of the replacement steam dryer at
EPU Power Levels

03-16-2011 | NRC email to NSPM regarding additional draft RAIs for EPU Written
replacement Steam Dryer

03-17-2011 | Replacement Steam Dryer discussion regarding licensing approach Verbal
and request for audit of WEC documentation for steam dryer

04-04-2011 | Containment Accident Pressure questions in relation to SECY 11- Vetrbal
0014

04-05-2011 | NRC letter to NSPM notifying of reactivation of review of the Written
proposed EPU amendment

04-07-2011 | Licensing path and technical discussions for Monticello Vetrbal

— replacement steam dryer

04-08-2011

04-11-2011 | Interface between EPU and PTLR amendment Verbal

05-12-2011 | MELLLA + RAI responses Verbal

07-08-2011 | NRC letter to NSPM related to results of audit report of use of Written
Nordic steam dryer for EPU

07-18-2011 | Containment Accident Pressure update - NRC technical discussion Verbal
on technical positions related to Containment Accident Pressure

08-15-2011 | Containment Accident Pressure calculations methods and Verbal
approaches

08-23-2011 | MELLLA + simulator audit — preparations Verbal

08-25-2011 | Containment Accident Pressure calculations methods and Verbal
approaches

08-30-2011 | NSPM letter to NRC regarding updates on EPU commitments Written

09-12-2011 | NRC email to NSPM regarding draft RAIs of ECCS analysis for Written
EPU application

11-11-2011 | NSPM letter to NRC correcting analysis error in EPU and Written
MELLLA+ LARs

11-30-2011 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 11/11/2011 letter

12-15-2011 | BWROG Containment Accident Pressure activity update Verbal

01-13-2012 | NSPM letter to NRC with initial response to RAIs related to EPU Written

replacement steam dryer
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01-20-2012 | NSPM letter to NRC LAR to revise and relocate Pressure Written
Temperature Curves to a Pressure Temperature Limits Report

03-19-2012 | Update on status of Containment Accident Pressure and Verbal
discussion of path forward

04-03-2012 | NRC meeting: alternative regulatory path for Containment Vetrbal
Accident Pressure

06-27-2012 | NSPM letter to NRC supplement to MELLLA+ LAR Written

07-19-2012 | NSPM letter to NRC responses to RAIs related to replacement Written
steam dryer

08-07-2012 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 7/9/2012 letter

08-23-2012 | NRC audit of simulator for MELLLA+ Verbal

10-16-2012 | MELLLA + draft RAIs dated 10-4-2012 Verbal

10-22-2012 | NSPM letter to NRC regarding Inspection Criteria and Plan for Written
EPU replacement steam dryer

10-30-2012 | NSPM letter to NRC requesting revisions to the Technical Written
Specification Setpoint for the automatic depressurization system
bypass timer changes proposed under the EPU amendment

11-20-2012 | Discussion of gap analysis regarding items needed to complete Verbal
licensing of EPU LAR

11-30-2012 | NSPM letter to NRC regarding supplements to address SECY 11- Written
0014 use of Containment Accident Pressure

12-04-2012 | NRC steam dryer RATs dated 11/8/2012 Verbal

12-13-2012 | NRC summary of public meeting with NSPM regarding EPU Written
analysis

01-18-2013 | Discuss NRC draft steam dryer RAIs and NSPM draft RAI Verbal
responses

01-21-2013 | NSPM letter to NRC regarding supplement for gap analysis update Written

01-31-2013 | NSPM letter to NRC responding to RAIS related to Automatic Written
Depressurization System Bypass Timer Setting

02-15-2013 | NRC email to NSPM regarding draft RAIs from Containment and Written
Ventilation Branch

02-19-2013 | Discuss NRC draft Steam Dryer RAIs and NSPM draft RAI Verbal
responses

02-26-2013 | Discuss NRC draft CAP related RAIs and NSPM draft RAI Verbal
responses

02-27-2013 | NSPM letter to NRC regarding second supplement for gap analysis Written
updates

03-07-2013 | NSPM letter to NRC responding to RAIs related to replacement Written
steam dryer

03-12-2013 | NRC email to NSPM regarding draft requests for additional RATs Written
from Electric Engineering Branch

03-13-2013 | Discuss Electrical Branch RATIs dated 3/12/2013 Verbal
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03-18-2013 | NSPM letter to NRC responding to additional RAIs related to the Written
replacement steam dryer

03-21-2013 | NSPM letter to NRC responding to RAIs related to SECY 11-0014 Written
use of Containment Accident Pressure

03-21-2013 | NRC Meeting regarding MNGP MELLLA + LAR - Quench Verbal
model error

03-27-2013 | NRC Meeting regarding MNGP MELLLA + LAR - Quench Verbal
model error

03-28-2013 | NRC email to NSPM regarding additional RAIs from Reactor Written
Systems Branch

03-29-2013 | NSPM letter to NRC responding to additional RAIs related to the Written
replacement steam dryer

04-10-2013 | NSPM letter to NRC responding to RAIs from the Electrical Written
Engineering Branch

04-15-2013 | NRC Meeting regarding MNGP MELLLA + LAR - Quench Verbal
model error

04-24-2013 | NRC email to NSPM regarding additional RAIs from the Written
Containment and Ventilation Branch

04-26-2013 | NRC Meeting regarding Thermal Conductivity Degradation Verbal
incorporation into EPU and MELLLA + LARs

05-08-2013 | NRC Meeting regarding Thermal Conductivity Degradation Verbal
incorporation into EPU and MELLLA + LARs

05-08-2013 | Drop-in meeting with NRC EPU /MELLLA + Verbal

05-10-2013 | NRC email to NSPM regarding RAIs from Mechanical and Civil Written
Engineering Branch

05-13-2013 | NSPM letter to NRC providing basis for concluding that the Written
analyses and conditions evaluated in license amendment 172 satisfy
the P-T limits applicable under both EPU and MELLLA+
conditions.

05-17-2013 | NRC email to NSPM regarding draft RAIS from the Reactor Written
Systems Branch and Vessel & Internals Integrity Branch

05-22-2013 | Discuss NRC draft steam dryer RAIs and NSPM draft RAI Verbal
responses

05-22-2013 | Discuss NRC draft RAIs on Fluence and Upper Shelf Energy Verbal

05-25-2013 | Transmit comment list for EPU SE Verbal

05-30-2013 | NSPM letter to NRC responding to RAls from Reactor Systems Written
Branch and Containment and Ventilation Branch

06-04-2013 | Discuss NRC draft steam dryer RAIs and NSPM draft RAI Verbal
responses

06-20-2013 | Discuss NRC draft steam dryer RAls and NSPM draft RAI Verbal
responses

06-21-2013 | GEH webcast discussion of TRACG error with NRC - Vetrbal

MELLLA+ LAR
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06-26-2013 | NSPM letter to NRC responding to RAIs from Reactor Systems Written
Branch and Vessel & Internals Integrity Branch

06-28-2013 | NRC Meeting regarding TCD incorporation into EPU and Verbal
MELLLA + LARs and supplemental information related to
IMLTR limitation for EPU

07-08-2013 | NSPM letter to NRC regarding supplement for analytical methods Written
used to address Thermal Conductivity Degradation and analytical
methods limitations

07-09-2013 | NRC email to NSPM regarding RAIs from Vessel & Internals Written
Integrity Branch

07-10-2013 | Discuss NRC preparations for ACRS meeting relative to steam Verbal
dryer review and NRC clarifications

07-15-2013 | NSPM letter to NRC regarding LAR for transition to AREVA Written
ATRIUM 10XM fuel and AREVA safety analysis methodology

07-18-2013 | NSPM letter to NRC responding to RAIs related to status of Written
Safety Communications Review

07-18-2013 | NSPM letter to NRC responding to RAIS related to replacement Written
steam dryer

07-19-2013 | Discuss NRC preparations for ACRS meeting relative to steam Vetrbal
dryer review and NRC clarifications

07-25-2013 | ACRS subcommittee meeting for Monticello EPU application Verbal

07-26-2013

08-02-2013 | NSPM letter to NRC responding to RAIs related to replacement Written
steam dryer

08-12-2013 | EPU draft Safety Evaluation review meeting Verbal

08-29-2013 | NSPM letter to NRC responding to RAIs related to the Written
replacement steam dryer

09-05-2013 | ACRS committee meeting for Monticello EPU application Verbal

09-25-2013 | EPU draft Safety Evaluation review meeting Verbal

09-30-2013 | NSPM letter to NRC to provide closure of completed EPU Written
commitments and revised Power Ascension Test Plan

09-30-2013 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 8/2/2013 letter

09-30-2013 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 7/18/2013 letter

09-30-2013 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 3/29/2013 letter

09-30-2013 | NRC letter to NSPM granting request for withholding of Written

proprietary information from public disclosure as requested in
NSPM’s 3/18/2013 letter

10
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09-30-2013 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 3/7/2013 letter

09-30-2013 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 2/22/2013 letter

10-08-2013 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 3/21/2013 letter

10-08-2013 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 6/26/2013 letter

10-08-2013 | NRC letter to NSPM granting request for withholding of Written
proprietary information from public disclosure as requested in
NSPM’s 2/27/2013 letter

10-09-2013 | EPU draft Safety Evaluation review meeting Verbal

11-08-2013 | NSPM Letter to NRC regarding completion of EPU commitment Written
for piping meeting code requirements

12-03-2013 | ACRS subcommittee meeting for MELLLA + License Verbal
Amendment Request

12-09-2013 | NRC letter to NSPM issuing Amendment No. 176 to renewed Written
facility operating license regarding EPU

12-18-2013 | MELLLA+ - Open items from ACRS subcommittee review held Verbal
on 12/3/2013

12-27-2013 | NSPM letter to NRC regarding 2013 annual report of changes and Written
errors in Emergency Core Cooling System evaluations models

01-10-2014 | NSPM letter to NRC regarding changes in Emergency Core Written
Cooling System evaluation models

01-15-2014 | MELLLA + action items from ACRS subcommittee meeting and Verbal
ACRS full committee agenda

01-23-2014 | MELLLA + Action Items from ACRS subcommittee meeting Verbal

02-05-2014 | ACRS committee meeting for Monticello MELLLA + LAR - Verbal
Review and approval of LAR

02-19-2014 | MELLLA + license amendment approval - TS clarifications Verbal
needed

03-21-2014 | Steam dryer data results package for 1864 MWt discussion Verbal

03-28-2014 | NRC letter to NSPM issuing Amendment No. 180 to renew facility Written
operating license regarding MELLILLA+ and redacting the related
SE of proprietary information so it can be publically-available

05-30-2014 | Steam dryer instrument error description and path forward Verbal

06-17-2014 | NSPM letter to NRC regarding thirty-day report of changes in Written
Emergency Core Cooling Systems evaluation models

06-22-2014 | NSPM letter to NRC responding to RAIs related to replacement Written

steam dryer and revised limit curves and supporting information

11
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[ ] Non Public Document — Contains Trade Secret Data
[ ] Public Document — Trade Secret Data Excised
X] Public Document

Xcel Energy

Docket No.: E002/CI-13-754

Response To: Department of Commerce  Information Request No. 59
Requestor: Campbell/Shaw Information Request No. 60
Date Received: ~ February 28, 2014 Information Request No. 62
Question 59:

Please list any Nuclear Regulatory Commission rule, regulation or interpretation
changes that impacted the planned EPU or LCM project budgeted costs or estimates.
Include which specific task, activity, work order or subproject was impacted and
explain in detail the amount of cost impact. Provide all spreadsheets and other
supporting documents. Include and detail the impact of:

a. Evolving NRC standards and requirements due to developments at other
plants that have undergone license renewal;

b. Evolving NRC standards and requirements due to developments at other
plants that have implemented an EPU;

c. The 2011 events at Fukushima; and

d. Current industry experience and lessons learned.

Question 60:

For each work activity, work order or subproject impacted by changes in NRC rules,
regulations or interpretations, please provide a detailed explanation of the actions
taken by Xcel to mitigate the cost impact of these changes.

Question 62:

For those NRC related and other factors identified above, please provide the
alternatives evaluated for each change including the costs and the reasons for selecting
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the chosen alternative. Please provide the contemporaneous evaluations and
recommendations to management.

Response:1

Information Requests DOC-59, 60 and 62 all ask for a discussion of the impact of
NRC regulations on the costs incurred for the LCM/EPU Program. This response
will provide information relevant to all three of these questions. Documents
responsive to this question are provided in response to Information Request DOC-50
and are primarily contained in folders associated with IR DOC-62.

When compared to the initial estimates (see 2007 Nuclear Project Authorization
provided in response to IR DOC-50) that the impact of NRC regulations added
significant costs to the overall Program implementation.

Cause Cost

Increase in Licensing Costs $30+ million (Increase over 2008
estimate)

Additional Calculation Costs $16+ million

Addition of Steam Dryer $37+ million (added to scope after 2007
NPA)

Other as described below Not separately tracked

While we did not separately track costs to specific NRC requirements, we incurred
additional design costs necessary to demonstrate Monticello’s compliance with all
relevant regulatory requirements. Finally, while not tracked in this way, some of the
subprojects were necessary to ensure compliance with the NRC’s aging management
and maintenance rules. Overall we believe that our regulatory compliance was a
significant cost driver in the overall costs incurred for the Program.

NRC Regulatory Requirements

Many of the NRC regulatory requirements, such as the license renewal and aging
management commitments, prompted decisions to replace or modify certain systems,

! Note that all documents referred to in this Response will be produced pursuant to and as part of DOC IR-050, which
generally seeks documents responsive to all of DOC IR-048 — 064. The Company notes that a number of the
documents provided in response to DOC IR-050 contain confidential employee information, Xcel Energy trade sectet
information, and third-party trade secret information. Documents produced pursuant to DOC IR-050 will be produced
with the appropriate designation as part of our response to that information request. The Company chose this method
for producing documents to ensure that the responses to the information requests could be disclosed publicly to the
maximum extent possible and to avoid any delay that may occur in preparing voluminous confidential documents for
production.
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structures and components for the LCM/EPU Program to ensure that the Company

could continue to meet NRC requirements and operate safely over the entire license
life to 2030.

Licensing Process. Foremost, however, the NRC’s licensing process itself required
an iterative engineering process to demonstrate Monticello’s ability to operate safely at
uprate conditions. To obtain the License Amendment Request (LAR) we had to
demonstrate that the revised licensing basis of the plant would remain well within
Monticello’s safety limit and the planned operating limits would remain within the
licensing basis for the facility. In some cases the EPU LAR analysis required an
analysis of an existing component at an interim power uprate level, and an analysis of
a replacement component at the final power uprate level to show that the component
would not experience abnormal conditions at either power level. An initial review of
each structure, system or component needed to be revised when a connected or
supporting system required a change that impacted the original structure or system.
Thus, the LAR process itself required a highly iterative engineering process to
demonstrate a comprehensive evaluation of the plant.

Importantly, the level of detailed engineering analysis and information sought by the
NRC for the EPU LAR increased significantly. During the 2000s, the NRC
determined that a higher standard is expected for new EPU LAR submittals as
compared to previous EPU LAR submittals. In total we received and responded to
more than 460 RAIs pertaining to the EPU and MELLLA+ LARs and despite the
NRC’s stated 12-month target time to process a LAR, our LAR was pending with the
NRC for more than five years. The number of calculations required by the NRC
increased dramatically in the time period from the Monticello uprate project in 1998
and resulted in the need for the Company to perform a complete reconstitution of
many programs. In addition, substantial changes were required related to instrument
setpoint methodology.

The Company did not attempt to track costs associated with the changing regulatory
regime that occurred during the period of inception and through construction of the
project. Overall, however, our design and engineering costs were approximately
$158.8 million, which included both expected design costs and a significant portion
attributable to the numerous iterations necessary to demonstrate Monticello’s

operating ability.

Mitigative Efforts to Streamline the Licensing Process. 'Throughout the preparation of
the LAR we worked with GE and Westinghouse to identify the licensing issues that
needed to be addressed. Those issues were identified based on a review of all
Monticello specific design and licensing basis requirements, permits, available EPU
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operating experience, regulatory issues as found in ACRS transcripts and NRC
notices, and areas of review contained in NRC Review Standards RS-001.

Xcel Energy’s project team also reviewed NRC Requests for Additional Information
(RAI) and responses for previous licensees to identify the industry issues that
concerned the NRC Staff. We then considered which of those issues should be
incorporated into our LAR. Though we anticipated that adherence to RS-001 would
reduce the number of RAIs issued, we reviewed other RAIs and responses from other
recent EPU applications to anticipate and thus avoid certain inquiries that could have
been even taken longer and required additional internal resources to process.

The Monticello team did significant due diligence and background work to understand
the regulatory requirements of a nuclear uprate. We met with the NRC three times in
2007 and 2008 during the LAR creation process. The first meeting was used to meet
formally with the staff and gain the NRC’s input on the best method to prepare the
Monticello LAR. The second two meetings were devoted to steam dryer analysis
methodologies. The NRC did not raise any significant technical concerns in response
to our presentations. Unfortunately, our due diligence and preparatory efforts did not
take into account the number of changes the NRC was making to the regulatory
requirements, or the NRC’s conservative cultural shift, which was further exacerbated
by the Fukushima incident.

Licensing Calenlation Requirements. One of the more noteworthy requirements
that impacted the overall EPU licensing efforts was the revision to our calculation
fleet procedures after issues were raised during an NRC Region I1I inspection. The
change resulted in a threefold increase in the amount of work necessary to complete
approximately 500 major calculations. In addition, a substantial increase in the total
population of calculations occurred from the 1998 uprate, and this calculation
procedure change resulted in the need to perform a complete reconstitution of the
HELB, MOV, AOV and EQ programs and substantial changes associated with
instrument setpoint methodologies. The cost associated with a significant portion of
the calculation work was tracked in five work orders as follows:
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Project Modification Work Order Final Costs
High Energy Line Break 11636097 $4,778,454
Environmental Qualification | 11636101 $2,522,236
Instrument Service 11636105 $2,144 441
Requirements
Motor and Air Operated 11636109 $2,582,437
Valves
Stress Analysis for Piping 11636114 $4,052,729
Total Cost (without AFUDC & RWIP) $16,080,297

We were required to comply with all of the NRC requirements for providing
additional calculations. The strategy we employed for this issue was to revise the
calculations to meet the regulatory quality requirements. Note that the Company
attempted to use internal resources to the extent possible for conducting these
required calculations to minimize the added cost.

Developments at Other Plants — Steam Dryer. A principle concern arose immediately
after our submission that led to our withdrawal of the EPU LAR. In March 2008,
approximately two weeks before we submitted our initial LAR, the ACRS effectively
requested an increase in the level of scrutiny for the steam dryer structural analysis by
increasing the minimum margin threshold to 2.0. As described in the testimony of
Mr. O’Connor, experience at other plants led to the NRC concerns about our plans
regarding the Steam Dryer. Most noteworthy, following its uprate, in 2003 Quad
Cities Unit 1 experienced steam dryer cracking, which progressed to the point that
pieces of the steam dryer hood separated from the dryer and entered the steam line
system. Vermont Yankee also required considerable attention due to crack indications
discovered during a detailed inspection associated with an EPU approved in 2006.
These experiences at other facilities caused the NRC to require detailed structural
analysis of the steam dryer before approving an EPU. Ultimately, based on these
events at other plants, we decided to replace rather than modify the existing steam
dryer, which resulted in project costs of $31 million for the dryer, and approximately
$3.5 million for repairs to strain gauges used to monitor steam dryer loads, repairs to
accelerometers used to monitor piping vibration, and removal of steam dryer
instrumentation. (Documents supporting this analysis will be produced in response to
Information Request DOC-50 and more specifically in folders designated for NRC
issues and IR DOC-62).
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The steam dryer developments were the primary driver of the need to resubmit the
LAR application in October 2008, after the NRC notified us that our first application
was inadequate with respect to our steam dryer integrity analysis. During the four
months between withdrawal of the initial LAR and re-submittal, the Company
undertook additional analysis and other work to address the three deficiencies
identified by the NRC staff. While we did not track costs specifically associated with
the need to resubmit the LAR, we estimate that incremental effort expended during
those four months amounted to approximately $4 million. During the five years the
LAR was pending, the NRC has requested the Company provide six separate analyses
of the steam dryer. Each of these efforts required considerable effort by our internal
and external resources and increased our licensing costs by about $3 million.

We considered three factors when we decided to modify, and not replace, the existing
steam dryer during our Project study phase in 2006-2007: (1) the benchmarking of
other EPUs; (2) GE’s initial assessments (in its scoping evaluations in 2004 and 2006,
GE recommended Xcel Energy either modify or replace the steam dryer for EPU);
and (3) cost control.

As noted above, we met with the NRC three times before we submitted our initial
LAR and the NRC raised no issues with our proposed steam dryer modifications and
analyses. After we withdrew the initial LAR, we consulted a vendor with specific
steam dryer experience, and it became increasingly clear that replacement of the steam
dryer was necessary to mitigate the risk to the LCM/EPU Program schedule that
could result from regulatory delays. As a result of those perceived risks, the Company
elected to procure a replacement steam dryer, and ultimately chose Westinghouse.
Xcel Energy met with the NRC again in October 2008 to discuss our proposed
approach to address the steam dryer issue identified in our initial LAR submission,
and we resubmitted the EPU LLAR to the NRC on November 5, 2008. We notified
the NRC of the intent to install a new steam dryer on February 18, 2010. See L-MT-
10-007.

Industry Developments — Containment Accident Pressure (CAP). Monticello was
approved to use CAP credit under our license basis and we used these requirements in
our LAR submission. Our analysis showed that our operations would remain within
the original requirements at uprate conditions with no additional NRC approval. Our
approach was consistent with the approach of other utilities seeking EPU approval
and CAP credit was granted by the NRC in earlier EPU LARs.

Shortly after we submitted the LAR in November 2008, use of CAP in determining
the available Net Positive Suction Head was challenged by the ACRS, by participants
in the NRC hearing process, and members of the public, who raised the possibility
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that the practice of using CAP credit could result in the degradation of the regulatory
defense-in-depth philosophy. In March 2009, the ACRS recommended industry-wide
changes to the practice of including CAP credit in NRC-approved licenses until
resolution of areas of disagreement between the staff and the ACRS could be
obtained. In October 2009, the NRC officially informed the Company that the
agency required more time to ensure the technical adequacy of the Company’s
application, which would result in delays in the staff’s review of the application.

The Company worked diligently to move the issue forward, and did so successfully
just as the events of Fukushima unfolded. The CAP issue changed quickly after that
date and the NRC staff indicated it would need significant additional analysis of the
ECCS pumps and more review time to assure appropriate resolution of this issue. In
March 2011, the NRC added a new set of analytical requirements to determine the
ECCS pump NPSH uncertainties and in April 2011, the NRC officially reactivated the
review of the EPU LAR. In total, the CAP issue delayed NRC approval of the LAR

by approximately four years.

The CAP analysis requirement was new to the entire industry and had never been
implemented before. Monticello was the lead plant that had to develop and
implement a computationally complex resolution. We pursued parallel paths to
ensure a successful outcome, working collaboratively with the rest of the industry in
the BWROG, and also on its own independent analytical approach. To prepare the
NPSH uncertainty analysis, in July 2011, the BWROG retained a vendor to perform
computational fluid dynamics evaluation of industry ECCS pumps. The CFD model
was constructed of 15 million elements and required the use of up to several hundred
computers running iterations simultaneously. In March 2012, the BWROG
determined that the use of the CFD model to test the ECCS pump design was not
feasible.

Simultaneous with the BWROG efforts, Monticello worked to develop an analysis to
support the use of CAP and satisfy all NRC requirements. The analysis we developed
supported the continued safety and reliability of the ECCS pumps under all accident
and event conditions. We submitted those analyses to the NRC in September and
November 2012, and we responded to additional CAP RAIs in February and March
2013. The NRC approved our CAP analysis in 2013, marking the first time the
industry has successfully addressed the CAP issue under the new NRC guidelines.
Throughout the NRC’s extensive consideration of the CAP issue that delayed
approval of the LAR, we worked closely with the NRC and industry working groups
to minimize the impact and develop a working solution.
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Back-Fit/ Forward-Fit Reguirements. An EPU opens a nuclear facility to regulatory
scrutiny that may necessitate changes to a plant’s original licensing basis, which may
involve additional engineering changes and equipment upgrades beyond those initially
envisioned to meet the EPU operating requirements. Because an EPU affects so
many plant components, an EPU LAR opens the licensee to questions about many
aspects of the plant’s current licensing basis and expectations from regulatory statf
and other stakeholders that the licensee will upgrade various plant components not
only to meet the operational requirements of the higher power levels following the
EPU, but also safety standards that may have evolved since the plant was originally
licensed, despite protections against back-fitting. The staff’s position is that truly
voluntary license amendments are not subject to the backfit rule and therefore the
application of new or different staff positions are appropriate. See NRC Letter to
Nuclear Energy Institute, July 14, 2010.

Changes to the NRC’s requirements in steam dryer analysis were implemented for the
Monticello EPU LAR under this forward-fit concept based on industry experiences,
as described above.

We also installed the Power Range Neutron Monitor (PRNM) as part of the
LCM/EPU Project to meet the NRC’s forward-fit application of the core monitoring
requirements for MELLLA+. We determined installation of the PRNM was required
to meet the NRC’s concerns in this area. The final cost of the PRNM modification
was $17.5 million (work order 10942850). Our primary mitigation was to assure that
the monitor was installed with a solid design to avoid startup problems that had
occurred at other plants and the project was successful in that regard.

The NRC changed its view of EPU licenses to include requiring upgrading plant
designs, analysis codes to address industry issues that under the old license were
acceptable as 1s. The best example of this is the containment accident pressure issue
but there are others. Another example was recent treatment of multiple spurious hot
shorts under the fire protection program. The previous license required consideration
of one hot short while for the EPU CAP analysis this number was changed to four
hot shorts.

Aging Management Reguirements (AMK). 10 CFR Part 54 contains the NRC’s
requirements for renewing the operating license of a commercial nuclear power plant
and requires applicants for a license renewal to identify the structures and components
that must undergo an AMR evaluation. The rule further requires all licensees to
perform analyses to predict the end of the useful life of the components and perform
component replacement and maintenance to ensure the components will be capable
of performing the intended function for the remainder of the extended license period.
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Because the AMR requirements include numerous analyses to demonstrate the
capability of a large number of structures and components to perform their intended
safety functions, Xcel Energy was forced to so expend significant effort to complete
these analyses to support the LAR submittal. Although we did not track incremental
costs attributable to AMR requirements, we believe they had a significant impact on
our licensing and overall Project costs.

We performed vigorous analysis and inspections of the current condition of the
structures and components subject to the NRC’s AMR to determine if those items
might require replacement or refurbishment, consistent with our obligation to protect
the health and safety or our workers and customers.

Maintenance Rule Requirements. Similar to the AMR, Xcel Energy must monitor
the performance of the structures, systems and components and refurbish or replace
the components when necessary to ensure all aspects of the plant are capable of
performing their intended safety function. See 10 C.F.R. 50.65. An example of the
Maintenance Rule impact on the LCM/EPU is the replacement of the torus watet
level instruments. The Maintenance Rule analysis on this system led to the need to
replace certain instruments that monitor the level of the water within the torus. We
did not track the costs incurred as a result of the Maintenance Rule Requirements but
recognize that such costs impacted the final Project costs.

Consistent with our approach to AMR, we vigorously analyzed and inspected the
current condition of the SSCs subject to the Maintenance Rule and to the extent we
determined replacement was required, after validation of our analysis, we negotiated
intensely with our vendors to lower the cost of the additional scope without impeding

progress on the LCM/EPU Project.

Fukushima. We believe that the evolving regulatory requirements and the need
to proactively manage our operating margins increased after the Fukushima incident.
As mentioned above, Fukishima led to a more thorough review of our plan to comply
with Containment Accident Pressure credit included in our licensing costs. The
additional analysis was likely to be required at some point but in order to keep the
license process moving we spent more for the BWROG work than would have been
the case had a defense in depth process change been permitted. In addition the delay
in approval led to additional RAIs that occurred as the license process extended
through several staff changes. The NRC staff response to the anticipated defense in
depth approach we believe was influenced by the events at Fukishima.

Also, as we noted in prior testimony, the impacts of Fukishima, particularly as it
relates to electric margin, made the decision surrounding the 13.8kV upgrade much
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more related to Life Cycle Management given the current electric loads already on the
system and the fact that new electric loads will need to be added even in the absence
of the power uprate. The damage at Fukushima has increased emphasis on all aspects
of power reliability, as one of the most critical factors in providing plants with
adequate safety margin. The plant’s original 4kV design would be undersized for the
motor operating margin requirements in today’s regulatory environment. The lack of
reliability margin in the 4kV system necessitated upgrade and replacement of its
supporting components such as transformers and switch gear. The 13.8kV work was
not included in the original design and could not have been predicted in our initial
cost estimates, but it is needed for Monticello’s continued operations.

Preparer: Steve Hammer

Title: Licensing Project Manager
Department: ~ Nuclear

Telephone: 763-295-1300

Date: March 13, 2014
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Xcel Energy

Docket No.: E002/CI-13-754

Response To: Department of Commerce  Information Request No. 75
Requestor: Nancy Campbell/Chris Shaw

Date Received:  March 27, 2014

Question:

Please provide detailed information explaining the Containment Accident Pressure

(CAP) issue.

Response:

As discussed in our combination Response to DOC Information Requests 59/60/62,
the Company was approved to use CAP under the pre-EPU license basis and included
CAP license basis in our EPU LAR submittal. Subsequently, the use of CAP was
challenged by the Advisory Committee on Reactor Safeguards (ACRS).

All nuclear facilities have a number of systems that provide cooling to the reactor core
following a reactor accident. The systems are identified in the facility’s licensing basis.
These diverse high and low pressure systems inject cooling water to keep the reactor
core covered with water and are referred to as the ECCS systems (emergency core
cooling systems).

Reactor design relies on defense-in-depth to protect the health and safety of the
public from any radioactive releases. These defense-in-depth systems include three
primary components: (1) the immediate cladding around the nuclear fuel; (2) the
integrity of the primary coolant system; and (3) the primary containment boundary. If
the primary coolant system were breached, water and steam would be released into
the primary containment. In our pre-EPU licensing basis, Monticello (along with
many other facilities) relied on the primary containment pressures generated by this
steam to provide the net positive suction head (NPSH) necessary to operate the
ECCS pumps and maintain the core cooling requirements. Monticello was one of
nearly 30 plants that relied on this post-accident containment pressure to maintain
NPSH. Specifically, Monticello relied on pressure inside containment for up to 84
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hours with a peak pressure of 5.7 psig required for a short time period. The NRC
approved the use of up to 6.1 psig to support ECCS pump operation.

In BWRs, EPUs increase the temperature of the water contained within the
suppression pool during certain postulated accidents or abnormal events. This higher
temperature could affect the ability of the ECCS pumps to operate effectively (i.e., to
cool the reactor core and containment). CAP credit refers to the reliance in safety
analyses on the use of a portion of the pressure in the primary containment to
demonstrate acceptable performance of the ECCS pumps. CAP credit assumes that
containment integrity has been maintained.

Monticello was approved to use CAP under the pre-EPU license basis and we
included these CAP license basis requirements in the November 1, 2008, LAR
submission. Our analysis showed that at uprate conditions our operations would
remain within the original requirements with no additional NRC approval. Specifically
we were able to demonstrate that we would rely on a peak pressure of 6.01 psig with
reliance on CAP for up to 49 hours at higher rated power under EPU conditions.
Since this remained within the NRC’s already approved limits, no specific additional
approvals were anticipated.

At the time the Company was preparing the EPU LAR, other utilities were handling
this issue in a similar fashion. Additionally, the NRC granted CAP credit in earlier
EPU LARs. Consistent with the guidance that the licensing requirements would not
change with a LAR, the CAP credit analysis for Monticello was performed consistent
with previously approved licensing requirements. The most recent NRC review in
this area had been completed under Amendment No. 139 to Facility Operating
License on June 2, 2004.

The ACRS has been concerned with industry reliance on CAP post-accident and
reduction in margin for the defense-in-depth concept since 1997." Generally,
however, the NRC staff did not share the ACRS’ concerns, and did not request
existing licensees to backfit modifications to remove existing CAP reliance.

Shortly after our LAR submission, use of CAP in determining the available NPSH was
again challenged by the ACRS, by participants in the NRC hearing process, and by
members of the public. Published regulatory guidance allowing the use of CAP in

1'The ACRS was established as a statutory committee with the passing of the Price-Anderson Bill in 1957.
The ACRS functions as an independent advisory board to the NRC Commissioners. The ACRS has a
significant role in the review and resolution of key technical issues associated with regulation of nuclear power
plants. The ACRS is made up of leading industry and academic specialists and it reviews all recommendations
for license renewal and uprate, in addition to other areas.
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determining NPSH was not consistent with the issues noted by the groups above.
The practice was also thought to result in degradation of the regulatory philosophy of
defense-in-depth (independence of fission product barriers) by the ACRS. For these
reasons, the NRC staff determined that it would reexamine the issue.

Following our submittal of the Monticello EPU LAR, a March 2009 letter from the
NRC to the ACRS recommended industry-wide changes to the practice of including
CAP credit in NRC-approved licenses until resolution of areas of disagreement
between the staff and the ACRS could be obtained. The discussion included the
ACRS’s view that CAP should be limited in amount and duration. The ACRS
recommended that licensees requesting it should be required to demonstrate that it is
not practical to reduce or eliminate the need for CAP. See Attachment A to this
response for a copy of the ACRS letter dated March 18, 2009.

This letter and subsequent consideration of the CAP issue by NRC staff and
commissioners led to a year and one-half delay in the NRC’s review of Monticello’s
EPU LAR. In October 2009, the NRC officially informed the Company that the
agency required more time to develop additional regulatory guidance to ensure the
technical adequacy of the Company’s application, which would result in delays in the
staff’s review of the EPU LAR application. See Attachment B to this response for a
copy of the NRC letter dated October 1, 2009.

The Commission put the EPU LAR on hold until disagreements between the NRC
staff and the ACRS could be resolved. In March 2010, the Office of Nuclear Reactor
Regulation (NRR)? issued draft CAP guidance to the Boiling Water Reactor Owner’s
Group (BWROG). In May 2010, the ACRS issued its conclusions and
recommendations regarding the NRR draft guidance for crediting CAP in meeting
NPSH required to demonstrate that safety systems could mitigate accidents as
designed. The ACRS recommended that licensees must first demonstrate that it
would be impractical to make plant modifications that eliminate the need for CAP
(overpressure). In June 2010, the NRR responded to the ACRS recommendations
and notified the Company that the EPU LAR would remain deferred until the issue
was fully resolved. See Attachments C, D and E to this response for copies of the
NRC letter dated March 1, 2010, the ACRS letter dated May 19, 2010 and the NRR
response letter dated June 10, 2010, respectively.

2'The NRR is a subordinate part of the NRC responsible for accomplishing key components of the NRC's
nuclear reactor safety mission. As such, NRR conducts a broad range of regulatory activities in the four
primary program areas of rulemaking, licensing, oversight, and incident response for commercial nuclear
power reactors, and test and research reactors to protect the public health, safety, and the environment.
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The Company worked diligently to move this issue forward, and did so successfully
just as the events of Fukishima unfolded. An issue that we believed we had reached
consensus on with the NRC and its Staff changed quickly after the Fukishima
incident, as the final NRC Staff Guidance indicated that significant additional analysis
of the ECCS pumps and more review time to assure appropriate resolution of this
issue would be required.

In January 2011, the NRC staff issued SECY11-0014, Use of Containment Accident
Pressure in Analyzing Emergency Core Cooling System and Containment Heat
Removal System Pump Performance in Postulated Accidents, which provided various
options for consideration of the use of CAP. On March 15, 2011, the NRC
commissioners voted to approve the staff’s recommendation to resume reviews of
EPU applications and add a new set of analytical requirements to determine the ECCS
pump NPSH uncertainties. By letter dated April 5, 2011 (ML11081A046), the NRC
officially reactivated the review of Monticello’s EPU LAR.

The new CAP analysis requirements presented unique licensing challenges. Because
the CAP analysis requirement was new to the entire industry, it had never been
implemented before. Therefore, Monticello was the lead nuclear power plant that had
to develop and implement a computationally and analytically complex issue to define
pump performance uncertainties.

Monticello pursued parallel paths to ensure a successful outcome, working
collaboratively with the rest of the industry on the BWROG and also on its own
independent analytical approach. As discussions progressed at the Company
concerning the new guidance in SECY 11-0014, it became clear that the Company
needed to work with industry resources to solve the technical issues raised.

Monticello personnel were involved in the BWROG effort to resolve the new CAP
requirements. In July 2011, to prepare the NPSH uncertainty analysis, the BWROG
retained a vendor to perform computational fluid dynamics (CFD) evaluation of
industry ECCS pumps to define the pump performance uncertainties. The CFD
model was constructed of 15 million elements. Each simulation was run at up to four
different flow rates. To reach convergence at a given flow rate several iterations were
typically required with each iteration requiring from days to weeks to reach
completion even with the use of a parallel array of up to several hundred computers to
reach a solution.

By March 2012, the BWROG determined that the use of computational fluid
dynamics to model the Monticello ECCS pump design was not feasible. Five
attempts were made to develop an acceptable model but none were successful. In
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April 2012, BWROG representatives met with the NRC to discuss these results and
develop an alternative approach for assessment of pump uncertainties. The
alternative approach resulted in need for the development of six modified Task
Reports to address required areas of study related to NPSH uncertainty and pump
reliability. The BWROG submitted the Task Report results to the NRC in October
2012.

The Company used the BWROG Task Reports to develop an analysis to support our
position that the use of CAP met all NRC requirements. The analysis supported the
continued safety and reliability of the ECCS pumps under all accident and event
conditions. We submitted those analyses in September and November 2012, and we
responded to additional CAP RAIs in February and March 2013. Monticello’s
approach to CAP was approved by the ACRS on September 6, 2013. That approval
marked the first time the industry has successfully addressed the CAP issue under the
requirements of SECY 11-0014.

Preparer: Steve Hammer

Title: Licensing Project Manager
Department: ~ Nuclear

Telephone: 763-295-1300

Date: April 8, 2014
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON REACTOR SAFEGUARDS
WASHINGTON, DC 20555 - 0001

March 18, 2009

Mr. R.W. Borchardt

Executive Director for Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: CREDITING CONTAINMENT OVERPRESSURE IN MEETING THE NET
POSITIVE SUCTION HEAD REQUIRED TO DEMONSTRATE THAT THE
SAFETY SYSTEMS CAN MITIGATE THE ACCIDENTS AS DESIGNED

Dear Mr. Borchardt:

In the January 8, 2009, Staff Requirements Memorandum [Ref. 1], the Commission directed the
staff, in part, to continue working to resolve the difference of opinion with the Advisory
Committee on Reactor Safeguards on the containment overpressure (COP) credit issue. During
our 559", February 5-7, 2009, and 560", March 5-7, 2009, meetings, we discussed the
acceptability of the use of COP and the types of supporting analyses and additional information
that are needed in our view to determine the acceptability of COP credit in extended power
uprate (EPU) applications. This letter report is intended to facilitate the resolution of the COP
credit issue.

CONCLUSIONS AND RECOMMENDATIONS

1. To preserve safety margin in all reactors, credit for COP should be limited in amount and
duration. Licensees requesting such credit should continue to be required to
demonstrate that it is not practical to reduce or eliminate the need for overpressure
credit by hardware changes or requalification of equipment.

2. Licensees should continue to be requested to use the current guidance in Regulatory
Guide 1.82 Revision 3 [Ref. 2] and the licensing-basis analyses assumptions and
methods to demonstrate that the available net positive suction head (NPSH) exceeds
that required for operation of the emergency core cooling system (ECCS) and
containment heat removal pumps.

3. Regulatory Guide 1.82 Revision 3 [Ref. 2] should be revised to request that licensees
submit additional analyses and information if the amount of accident pressure that must
be credited based on the licensing-basis analyses is not a small fraction of the total
containment accident pressure and limited in duration. The additional information
should include thermal-hydraulic analyses, which address the conservatisms associated
with the licensing-basis analyses and explicitly account for uncertainties and probabilistic
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risk assessment (PRA) results consistent in scope and quality with that specified by
Regulatory Guide 1.174 [Ref. 3].

4. For cases in which operator actions are required to maintain containment overpressure,
licensees should show how these actions can be implemented in their procedures, that
they can be performed reliably, and that any increase in risk associated with these
actions is acceptably small.

5. The staff review guidance in the current Standard Review Plan (SRP) [Ref. 4] should be
revised to state that, if COP credit is granted to a plant based on risk information, all
subsequent licensing applications involving COP credit at that plant should also include
risk information.

BACKGROUND

For most U.S. nuclear plants, NPSH for ECCS pumps in licensing basis analyses is calculated
assuming that the pressure in containment is atmospheric. In reality, accidents such as loss of
coolant accident (LOCA) would lead to an increase in containment pressure. The assumption
of atmospheric pressure assured that in design-basis accidents the loss of COP for any reason
would not affect the ability of the ECCS to maintain core cooling. This maintained the defense-
in-depth philosophy of the independence of accident prevention and mitigation. The
containment pressure generated by the accident is part of the safety margin against loss of
NPSH. Such margin protects against unanticipated accident phenomena such as sump
strainer blockage.

The inclusion of the pressure developed in the containment during an accident in the calculation
of the available NPSH is referred to as COP credit. Since 1997, the ACRS expressed concerns
over the crediting of COP in NPSH calculations in a series of reports [Refs. 5, 6, 9, 10, and 11].
In a report dated June 17, 1997 [Ref. 5], the ACRS stated that containment overpressure credit
should not be granted. In the December 12, 1997, [Ref. 6] report, the Committee concluded
that granting credit for small amounts of COP may be acceptable in some cases.

DISCUSSION

Licensees are now seeking to use the margin associated with the pressure generated in the
containment during an accident to support voluntary licensing actions such as extended power
uprates (EPUs). In some cases, the licensing-basis analyses supporting the EPU show that the
requested COP credit is significant in amount and duration and that the pumps may cavitate for
some time even with full credit for available overpressure. Although pump vendors are
requested to verify that the pumps can operate under these conditions without failing and tests
are done to demonstrate this capability, the pumps are being operated outside their design
specifications. In order to maximize available overpressure, operators may also be directed to
undertake actions, such as termination of drywell cooling, that are contrary to the actions
usually expected in response to an accident.
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The ACRS has consistently expressed concern with the use of this margin for voluntary
licensing actions because it represents a decrease in the safety margin available to deal with a
phenomenon subject to large uncertainties, namely, maintenance of adequate NPSH for ECCS
pumps during accidents. The margin in this case is not against plastic deformation of some
component or the failure of a few fuel rods, but potential melting of the core. It also challenges
the defense-in-depth philosophy. Containment integrity is now not only the final barrier to
prevent release of fission products, but is also required to prevent core damage.

In most operating plants, all of the pressure generated during an accident is part of the safety
margin against loss of NPSH in the ECCS pumps. To preserve this safety margin in all plants,
COP credit should be limited in amount and duration. The amount of accident-generated
pressure credited should only be a small fraction of that expected to be available.

We also have concerns regarding requests for COP credit requiring operator actions to
establish or maintain elevated containment pressure for adequate pump NPSH, irrespective of
the amount or duration of these conditions. Of particular concern are actions that stop or
reduce operation of systems whose normal design function is to remove heat from the reactor
core or containment.

The current guidance in Regulatory Guide 1.82, Revision 3 focuses on the conservative
calculation of containment pressure for licensing-basis accidents and imposes no limits on the
amount and duration of credit as long as these calculations show that the available NPSH is
greater than that required for operation of the pumps. Since 2005, the guidance for the staff's
review of requests for additional COP credit associated with EPU has included a risk review
based on Appendix D of SRP Section 19.2. There is some question as to the scope and quality
of risk information that the staff can request under this guidance. The PRA information for
EPUs in which substantial amounts of COP credit are requested based on licensing-basis
analyses should be of scope and quality consistent with Regulatory Guide 1.174.

The staff contends that the significant conservatism included in the LOCA analyses provides
adequate margin. Also, for special events, which are analyzed with less conservative thermal-
hydraulic assumptions, a reasonable level of safety is maintained because of the other
conservatisms in the analyses. Although it is true that the licensing-basis analyses currently
submitted by licensees to justify COP credit are based on conservative input assumptions, it is
difficult to assess the degree of conservatism and hence the impact on margin against loss of
NPSH associated with these analyses.

We agree with the staff that a conservative calculation of containment pressure for licensing-
basis accidents that shows that the available NPSH is greater than that required for operation of
the pumps is a necessary condition for COP credit. We also agree that, if COP credit is
requested, the licensee should be requested to submit an explanation of why hardware changes
or requalification cannot be practicably implemented that would eliminate or reduce the need for
COP credit. In our view, if hardware changes are impractical but the licensing-basis analyses
show that the amount and duration of credit are “small” and operator actions to maintain
containment overpressure are not introduced, no further analyses need be required.

If hardware changes are not practical and the requested amount and the duration of COP credit
are not “small” or operator actions are introduced, Regulatory Guide 1.82 should be revised to
request that the licensee provide additional analyses and/or tests to help understand the impact
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on safety margins and defense in depth of granting COP credit. Such analyses could include
more realistic evaluations of LOCA scenarios with treatment of uncertainties; alternate, more
realistic fire analyses for Appendix R scenarios; identification of the particular single failures that
lead to the need for COP credit; estimates of conditional changes in core damage frequency
(CDF) if required COP credit were not available (an importance measure for COP credit); and
pump tests to show the capability of ECCS pumps to function with cavitation. The staff should
review this information along with the results of licensing-basis analyses.

The number and detail of the additional analyses would depend on the amount and duration of
the requested COP credit and the nature of any operator actions credited in maintaining the
required containment pressure. These analyses should provide more realistic estimates of the
amount and duration of credit actually needed, the likelihood of scenarios that would require
substantial COP credit, and the reliability of, and potential problems associated with operator
actions.

Irrespective of the amount and duration of requested COP credit, if operator act