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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION

FLORIDA POWER & LIGHT COMPANY

DIRECT TESTIMONY OF WILLIAM B. DERRICKSON

DOCKET NO. 110009-E1

March 1, 2011

Section I: Background and Experience
Please state your name and address.
My name is William B. Derrickson. My address is 1813 Eagles Glen Cove, Austin,
Texas 78732.
By whom are you employed and what is your position?
I am the president of WPD Associates.
Please describe WPD Associates.
WPD Associates is a small, private consulting company specializing in project
management.
Please describe your educational background and professional experience.
I received a Bachelor of Science in Electrical Engineering from the University of

Delaware and completed the Program for Management Development at the Harvard

DOCUMENRTY NUMBIR-DATE
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Business School. I also completed a number of other management-related courses, a
complete list of which are included in my resume (Exhibit WBD-1).

I have been involved with the power and chemical industries for the past forty seven
years, beginning in 1964 as an electrical maintenance engineer at the Indian River
Power Plant in Delaware. [ spent approximately two years with Hercules
Incorporated designing and starting up instrumentation and control systems for
chemical plants. I entered the nuclear power industry as an electrical startup engineer
at Florida Power & Light Company’s (FPL) Turkey Point nuclear power plant in
1970. I was appointed Startup Coordinator in 1971; Construction Supervisor for the
St. Lucie Unit 1 project in 1973; Project General Manager for major retrofit projects
at Turkey Point in 1975; and Project General Manager of the St. Lucie Unit 2 project
in 1977. I was promoted to Director of Projects in 1983.

In 1984 I accepted the position of Senior Vice President of Nuclear Power for Public
Service Company of New Hampshire, responsible for completing and operating the
Seabrook Nuclear Power Plant.

Following completion of the Seabrook Plant in 1988, I joined Quadrex Corporation, a
small specialty environmental company. In 1993 I left Quadrex and formed a
consulting company to assist clients with the management of major projects. I have
also served as an expert witness in a number of cases, the most significant of which
are detailed in my resume.

Please expand upon your experience with nuclear power plants, and specifically

your experience with major construction programs at these plants.
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I entered the nuclear power industry as an electrical startup engineer at the Turkey
Point Plant in 1970, and was promoted to the position of Startup coordinator in 1971.
As Startup Coordinator I was responsible for the testing of plant systems and
components to verify their performance to the requirements of the final safety
analysis report, and to turn the systems over to the plant operating department once
performance was demonstrated.

In 1973 I was appointed Construction Supervisor for the St. Lucie Unit 1 project. In
that position I was FPL’s site representative to oversee all construction activities.. We
established oversight in the areas of planning and scheduling, quality control, testing,
and productivity to assure that the site activities were performed as efficiently as
reasonably possible and that the plant was being constructed in accordance with
applicable codes and standards. In 1975 I was appointed Assistant Project General
Manager for the St. Lucie Unit 1 project with the mission of completing the project
and commencing commercial operation.

In January 1977 I was appointed Project General Manager for the St. Lucie Unit 2
project. At that time FPL was performing an alternate site study mandated by the
Nuclear Regulatory Commission (NRC) as well as working on plant design. The late
1970s and early 1980s were particularly challenging and dynamic times in the nuclear
industry, following the formation of the NRC in 1974. As a result, numerous new
regulatory requirements were continually being issued. These were, among others, in
the areas of security, pipe supports, concrete anchors, fire protection, seismic
conditions, and other requirements as a result of the accident at Three Mile Island

(TMI) Unit 2 in 1979. The continuously emerging regulatory requirements made it
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very difficult for the engineers to complete the plant design. However, with the
support of FPL senior management and a qualified and dedicated project team, the
plant commenced commercial operation only two months behind the original 72-
month schedule. This was accomplished despite having to address nearly a thousand
new regulations and recover from extensive damage caused to the plant as a result of
hurricane David in September 1979.

More on the St. Lucie Uni't 2 project is explained in a paper presented at a 1982
meeting of the Project Management Institute (PMI) (Exhibit WBD-2). In the paper,
Chart 22 lists 12 “Ingredients for a Successful Project” identified by the St. Lucie 2
project team in 1982, which, as discussed below, I have used in my evaluation of
FPL’s performance on the Extended Power Uprate (EPU) Project in 2010. Another
paper (Exhibit WBD-3) describes the 12 “Ingredients” in more detail. The St. Lucie
Unit 2 success was also recognized by Engineering News Record Magazine with an
article entitled ‘Nuclear Construction-Doing it Right” featured in its April 23, 1983
edition (Exhibit WBD-4).

The 12 ingredients for a successful project were identified by the St. Lucie 2 project
team in 1982 as a result of a request from the NRC as to how FPL was able to achieve
its schedule objectives while the rest of the nuclear power industry was struggling.
Since 1982 organizations such as PMI, the International Organization for
Standardization and the International Atomic Energy Agency have subsequently
produced project management guidelines that now also have memorialized either

identical or similar criteria for managing projects.
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In 1984 I joined Public Service Company of New Hampshire as Senior Vice
President of Nuclear Energy, responsible for completing and operating the Seabrook
Nuclear Plant. When I arrived in New Hampshire in 1984, the project was plagued
with virtually every nuclear power plant construction problem I had ever experienced.
There was a schedule slip annually with accompanying cost estimate increases.
Project staff working on the project was located in Philadelphia, PA, Framingham,
MA, Manchester, NH and Pittsburgh, PA as well as at the site, and there were over
10,000 people on the project. When I assumed responsibility for the project, I
employed the 12 ingredients from the St. Lucie Unit 2 project. I reduced staff, moved
virtually all project personnel to the site, brought on qualified management, and
developed a realistic schedule and estimate. The plant was completed and fuel was
loaded into the reactor in November 1986. Afier successfully completing and testing
a utility developed emergency plan for New Hampshire, Maine and Massachusetts —a
project in and of itself — the operating license was issued in January 1990.

I accepted another challenging assignment in 1986 as Nuclear Advisor to the Board
of the Tennessee Valley Authority (TVA). TVA owned nine nuclear units: three
Brown’s Ferry units and two Sequoyah units, all of which were in operation; two
units under construction at the Watts Bar site; and two which were partially
constructed but with no ongoing activity at the Bellefonte site.

In 1985 a problem developed with welding at the Watts Bar plant and an independent
company was retained to evaluate the situation. The reviewer appeared on Sixty
Minutes and portrayed TVA in such an unfavorable light that its management

voluntarily shut down the five operating units to inspect all welding. Upon
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completion of this welding inspection the NRC informed TVA that it had more work
to do in order to get permission for the units to return to service. After a year of
insufficient progress, I was retained as an Advisor to the TVA Board to facilitate
getting the operating plants back on line and the two Watts Bar units completed. The
situation I found at TVA was similar to what I had found at Seabrook. By 1987 there
were approximately 16,000 people working on the seven units with little progress
being made.

I advised the chairman of the TVA board that he needed to reduce the workforce by
10,000, and determine which unit was in the best shape and focus on that unit first. I
then suggested scheduling work on the next units about eighteen months apart since
NRC staff had limited resources to review TVA’s documentation. That plan was
generally accepted and successfully executed.

Please describe your experience with major nuclear plant retrofit projects.

When St. Lucie Unit 1 was placed into commercial service in 1976, it was done with
conditions to the NRC operating license. There were items which required completion
at future milestones such as prior to power escalation, first refueling outage, or a
specific future date. All such items were retrofitted into the completed plant. Most
items were small on an individual basis, but were significant in total as the cost
exceeded $20 million. Additionally, there were numerous regulatory changes that
required plant modifications after the unit was completed. Examples of regulatory
changes were new security requirements, post-TMI modifications memorialized in

NUREG 0737, and the promulgation of new NRC fire protection regulations in 1981.
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I was also responsible for two major retrofit and/or repair projects at Turkey Point.
The first was the increase of storage capacity of the spent fuel pools at both units.
The original design of the plant was for storage of one and one third reactor cores of
fuel. Due to the lack of a facility to which to take spent fuel, it became necessary to
increase the storage capacity of the pools to the maximum possible at that time. The
pools in both units 3 and 4 were so increased. This work had to be accomplished so
as not to impact the operation of either unit. It required moving fuel from one unit’s
pool to the other and back. The pools were also improved with heavier grade steel
liners and leak detection.

I was also responsible for initiating and organizing the steam generator replacement
project at Turkey Point. This project commenced in 1976 with the construction of a
scale model of the reactor containment building. This enabled the job to be done on
the model to determine all requirements for removal of structural steel, equipment,
stairways etc. It also was helpful in determining how to get the steam generators in
and out of the containment building without cutting the containment concrete. All six
steam generators in both units were successfully replaced and remain in operation
today.

I was also involved with the repair of the reactor core barrel which was damaged by
the vibration of a thermal shield anchored on the core barrel at St. Lucie Unit 1. The
project entailed cutting the thermal shield into strips that could be taken out through
the fuel transfer tube, drilling crack arrestor holes in the core barrel, making nuclear
qualified plugs to insert into the holes, and returning the reactor and refueling cavity

to nuclear clean condition. It was later determined that the thermal shield was no
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longer necessary and replacement was not required. The entire project had to be done

under water with remote tools due to the radioactivity in the reactor and its

components. Many tools utilized to repair the core barrel were invented for the

purpose of this project. The entire effort took fifty weeks. The plant was successfully

returned to service and has been running well since.

Have you testified previously in this case?

No

Are you sponsoring any exhibits in this case?

Yes. I am sponsoring twelve (12) exhibits. They are:

Exhibit WBD-1:

Exhibit WBD-2:

Exhibit WBD-3:

Exhibit WBD-4:

Exhibit WBD-5:
Exhibit WBD-6:
Exhibit WBD-7:
Exhibit WBD-8:
Exhibit WBD-9:

Exhibit WBD-10:

My personal resume

“A Nuclear Plant Built on Schedule”, a paper 1 wrote about
how the St. Lucie Unit 2 project was managed

“Achieving Project Goals in Contrasting Environments-The
Value of a Strong Management Philosophy™, a paper written by
me and George Bradshaw

“Nuclear Construction-Doing it Right”, an article from ENR
magazine

Chronology of Nuclear Power Event and Regulations
Cumulative Regulatory Changes (1968-1985)

The list of persons with whom I discussed the EPU Project

The list of documents reviewed

Photographs of the Turkey Point Plant

Photographs of the St. Lucie Plant
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Exhibit WBD-11: PTN3R2S and 4R26 EPU Outage Details

Exhibit WBD-12: PSL EPU Outage Details

What is the purpose of your testimony in this proceeding?

The purpose of my testimony is to opine on the prudence of EPU project management
in 2010.

Please summarize your testimony.

Based upon my review of relevant controls, procedures, and business documents, my
interviews with various project personnel, and site visits, my conclusion is that FPL
prudently managed the EPU project in 2010. Overall, FPL is employing the 11
applicable “Ingredients” for a successful project, which include (i) management
commitment; (ii) financial resources; (iii) realistic and firm schedules; (iv) clear
decision-making authority; (v) flexible project control tools; (vi) teamwork-individual
commitment; (vii) engineering ahead of construction; (viii) early start-up
involvement; (ix) organizational flexibility; (x) ongoing project critique; and (xi)
owner leadership. These ingredients reflect industry-standard project management
principles, and in my experience, are good indicators that a project is being prudently
and reasonably managed. This conclusion is supported by the successful outage work
that occurred in 2010.

Please describe how the remainder of your testimony is organized.

Section 2 of my testimony provides a perspective on the evolution of the nuclear
power industry which established the criteria under which all plants were licensed. 1

show why there are significant differences between plants and units such as Turkey




11

12

13

14

15

16

17

18

19

20

21

22

23

Point, St. Lucie Unit 1, and St. Lucie Unit 2. In this section I also show why projects
such as the EPU Project pose challenges not found in the construction of new plants.

Section 3 of this testimony details my review of FPL’s management of the EPU
project in 2010, which includes an evaluation of EPU management performance
against the “Ingredients for a Successful Project.” I also provide my review of and

opinion on 2010 outage activities.

Section 2: Turkey Point, St. Lucie Unit 1 and St. Lucie Unit 2 in Perspective

At a conceptual level, how are the Turkey Point and St. Lucie plants different?
As can be seen from the chronology attached as Exhibit WBD-5, the Turkey Point
units were designed and constructed in a different regulatory era than the St. Lucie
units. And, while the two St. Lucie units may look alike, there are significant
differences between them as well. Exhibit WBD-5 lists the significant events in the
evolution of the nuclear power industry and where the four FPL nuclear units fit into
this timeline.  Exhibit WBD-6 shows the cumulative number of regulatory changes
issued between 1968 and 1985.

As can be seen from these exhibits, the Turkey Point units were designed and
constructed at a time of few regulations, and regulated by the Atomic Energy
Commission. For the first three years of the project, 10 CFR Appendix B, quality
assurance requirements for nuclear power plants, did not exist. Thus, it was possible
to build these units smaller, with shared facilities, adjacent to fossil units, and with a
less stringent security system. Additionally, the Turkey Point units were completed

with less than 200 regulations in effect. FPL was required to comply with just less
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than 400 to secure the St. Lucie Unit 1 operating license. While St. Lucie 2 was
under construction an additional approximately 1000 regulations were promulgated
with which FPL was required to comply.

Primarily as a result of the evolution of the regulatory and industry codes and
standards, nuclear power plants changed with time. Each plant was required to be
designed to the regulatory requjrements in effect at the time it was licensed. Thus, St.
Lucie Unit 1 incorporates more standards than Turkey Point, and St. Lucie Unit 2
incorporates more standards than St. Lucie Unit 1. For example, St. Lucie 2 was
required to be designed to higher seismic criteria, to include full compliance with
NRC fire protection regulations, and to have all post-TMI requirements incorporated
before it could be licensed.

Some of the more prominent features that distinguish the Turkey Point plant from the
St. Lucie units are that Turkey Point has a common control room as opposed to
separate control rooms at St. Lucie; a shared reactor auxiliary building at Turkey
Point as opposed to separate auxiliary buildings at St. Lucie; a single containment for
each Turkey Point unit as opposed to concentric containments with an air space
between the St. Lucie units; the Turkey Point building volume is about half the
building volume of the St. Lucie units; Turkey Point is located next to fossil units,
and, as licensed, the two Turkey Point units shared two emergency diesel generators,
where at St. Lucie each unit has two emergency diesel generators.

How do the differences you described affect the management of the EPU?

In addition to requiring new plants to be designed differently, many of the nearly

1,400 regulations issued between 1968 and 1985 as well as regulations promulgated

11
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since 1985 also affect the ongoing operation of the plants. One such set of
regulations addresses plant security. Due to increasing concerns about threats such as
terrorism, nuclear plant security has been escalated so that projects such as the EPU
have to factor additional time into the schedule for processing personnel and material
mnto the plant. This is especially onerous at Turkey Point where the nuclear units are
adjacent to the fossil units, and the security barriers between the nuclear and fossil
units make entry and exit extremely difficult. As a result, access to the secondary
side of the nuclear units (turbine structure) is limited.

St. Lucie enjoys a much better arrangement. Even though the two St. Lucie units are
close together, they are both nuclear units and are both inside one security boundary.
Thus, access and logistics are considerably easier. This can be seen in the
photographs included as Exhibit WBD-10. In Exhibit WBD-9, the photos show the
access to the Turkey Point turbine building. As can be seen in these photos there is
virtually no access from the north, via the fossil plant end of the turbine building due
to the security fencing and razor wire. The photos in Exhibit WBD-9 also show the
overall tight conditions at Turkey Point. At St. Lucie, however, as can be seen in
Exhibit WBD-10, the photos show that considerably more room is available for
storage and access. Thus, EPU modifications are significantly more difficult at
Turkey Point.

Another result of the vintage and age of the Turkey Point units is that the plant was
designed and built to codes and standards that are no longer applicable. As a result,
when new work is planned, other work may be required to permit the licensing of the

new work. The plant’s age also is a factor. As equipment ages, and when

12
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modifications are attempted, additional work may surface. It is much like what
happens when an older car is taken in for service, and while performing the service,
the mechanic often discovers other things that need attention in order to properly
complete the planned service.

The above issues require management to be flexible in planning, scheduling, and
forecasting the cost for retrofit work. It is straightforward to estimate the cost of large
components such as heat exchangers, pumps, motors, valves, transformers, and
turbine parts, but labor, for example, is highly variable. When the emergent work is
compounded with security requirements and the general logistics of working in an
operating plant where there are pressurized lines and high voltage cables, productivity
becomes a challenge. Safety is of the highest priority so productivity expectations
often have to be adjusted to reflect the stringent safety conditions.

One of the largest challenges, however, is that much work can only be done during
plant outages. For efficiency reasons, retrofit work is generally scheduled during
refueling outages to avoid having the plant off line for any longer than necessary.
Since refueling outages are generally 18 months apart, any perturbation in equipment
delivery, engineering, licensing, or other critical activities can cause work to be
significantly delayed. As a result, all stakcholders must be made aware of such
possibilities and be prepared to plan for work-arounds or to reschedule the work until
the next outage. Such a situation may be developing at Turkey Point due to the
position of the NRC that it must address an issue, the proposed alternative source
term (AST), before the uprate license application will be docketed. Consequently

alternate scenarios are being discussed at FPL for rescheduling work priorities

13
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accordingly. These and many other challenges will likely occur, but they are merely

management challenges. The important things are to do the work safely, minimize

outage duration, and complete the project at the lowest reasonable cost and as close to

the schedule objective as possible.

Can you please describe the overall management challenges posed by a project

such as the EPU?

There are at least eight salient challenges in doing major projects in operating nuclear

power plants. They are:

a.

Obtaining license modifications to a plant which may have been originally
licensed to less stringent criteria;

Assuring that all work is done in a safe manner without compromise to the
active steam, water, and power systems of the operating plant;

Working in very congested areas;

Coordinating work times and space with the plant operating staff;

Working in a security environment with double fences, multiple entry
verifications, locked rooms and areas, armed security officers, and limited
access points, all designed to keep the plant safe from security threats;
Dealing with emergent work as a result of the identification of consequential
requirements from detailed engineering;

Accomplishing physical work within a pre-determined timeframe such as a
refueling outage; and

The logistics of storing and moving material and locating facilities and

equipment such as cranes, offices, warehouses and parking space for workers.

14
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Do cost and schedule projections often change for large projects such as the
EPU?

Yes. There are a number of factors that affect both the cost and schedule of projects,
and in most cases, the cost forecast appears to increase and the project requires more
time than originally forecast. Large projects are virtually always complex, involve
numerous regulatory and environmental approvals, include hundreds of drawings,
thousands of components such as valves, pumps, motors, tanks, heat exchangers, and
instruments, require the work of hundreds to thousands of people and take years to
complete. For example, the original construction of St. Lucie Unit 2 required over
200,000 cubic yards of concrete, over 175,000 feet of pipe, over four million feet of
electrical cable, over 425,000 feet of electrical conduit, and over 40,000 feet of cable
tray. The quantities are the result of designing the plant to the then-current
regulations, codes, and standards. The material must be specified, ordered, and once
delivered to the plant site it must be properly handled and stored until needed. Final
quantities cannot, however, be determined until the plant design is complete. In the
case of St. Lucie 2, design continued until late into the project to address post-TMI
and other NRC requirements.

While the EPU Project will not require large quantities of material such as would be
required for a new plant, there a number of large components being replaced, such as
the turbine rotors, the main generator rotor, selected feedwater heaters, moisture-
separator re-heaters, main feedwater pumps, valves, and motors. This, as with a new
plant, requires design, procurement, and proper storage on plant sites with limited

space.
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At the beginning of any project, adjusted historical data are all that is available to
produce cost forecasts and develop schedules. Consequently, a contingency is added
to the early estimates in an attempt to encompass unknown scope as well as other
unknown factors. Similarly, allowances are made in early project schedules. In many
cases, however, allowances can be insufficient for future unknowns, and, as a result,
the project cost forecast appears to increase and the schedule becomes longer.

With respect to the EPU Project, new scope has emerged as Bechtel addresses and
completes the detailed design work, and much of it is consequential. This will likely
continue into the physical work (implementation) stage as well, especially at Turkey
Point, since the plant is nearly 40 years old and was built to different standards.
Additionally, since the EPU work is being done in operating plants, logistics add a

dimension of difficulty and attendant cost which does not exist in new construction.

Section 3: Evaluation of FPL’s Management of the EPU Project in 2010
Have you formed an opinion with respect to FPL’s management of the EPU
project in 20107
Yes.
What is your opinion about FPL’s management of the EPU project in 2010?
In my opinion, FPL is prudently managing the EPU project.
The generally accepted definition of “prudence” is acting “reasonably” based upon
information a;railable at the time decisions are made and actions are taken. In my
experience, | have found that the 12 “Ingredients” for a successful project presented

in Exhibit WBD-2 are useful tools to evaluate the reasonableness of project
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management’s actions in various projects. These ingredients are also reflected in, and

consistent with generally accepted project management standards, such as those

included in the Project Management Institute’s A Guide to the Project Management

Body of Knowledge.” Therefore, I evaluated FPL’s EPU project management by

determining whether these 12 ingredients were being incorporated into the project.

The FPL EPU project team is managing the project in 2 manner consistent with those

“Ingredients™ and generally accepted project management standards.

On what information did you rely in forming your opinion?

To form my opinion on FPL’s management of the EPU project, 1 did the following:

e Ireviewed the Extended Power Uprate Project Instructions (EPPI) procedures that
I considered most important to the management of the EPU Project and my
review. The list of procedures, along with all other documents reviewed, is
Exhibit WBD-8 to this testimony.

¢ Ireviewed the documentation required by the procedures such as risk tables, trend
reports, training records, estimates, schedules, presentations to an FPL Steering
Committee, and Bechtel Metrics Reports.

e Ireviewed the resumes of senior key management personnel.

e I interviewed 9 management personnel as shown in Exhibit WBD-7 to this
testimony.,

Did you visit the Turkey Point and St. Lucie plant sites in 2010?

Yes. 1 visited both the St. Lucie and Turkey Point sites to review site facilities, speak

with site management personnel, and tour plant locations where the EPU work will be

performed. I was also briefed on the status of the project and plans for 2011.
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Do you have an opinion on the operation of the EPU site organizations?

Yes. Both sites appear to be well organized, are appropriately staffed, and personnel
are located inside the plant security protected area. Roles and responsibilities appear
to be clear and the organizations (FPL and contractors) appear to be functioning as a
team. The laydown space is well organized, and there is great care in making sure that
material is properly stored and handled.

What is the basis of your opinion on FPL’s prudence in 2010?

In general, I used the 12 “Ingredients for a Successful Project” found in Chart 22 of
Exhibit WBD-2 as my approach for reviewing FPL’s management of the EPU
project. The following is a summary of my analysis of the EPU project management
measured against each applicable ingredient,

1. Management Commitment

From my discussions with the FPL management, the involvement of senior
management in steering committees, and the financial support for the EPU Project, it
is clear that the EPU Project has full management support. I saw no indication of
hesitation for FPL to do what is necessary to complete the EPU project as safely and
as quickly as possible. At the same time, FPL management is also monitoring the
project cost through trend, risk, and cost reports, and has commissioned independent
reviews such as those conducted by Concentric Energy Advisors and myself. I
believe that FPL’s management is fully committed to the EPU project.

2. Financial Resources

From a review of the NextEra Energy, Inc. (NextEra) Forms 10K for 2009 and 10Q

for quarter 3 of 2010 submitted to the U.S. Securities and Exchange Commission in
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2010, it is clear that FPL, with the assistance provided through Florida’s annual
nuclear cost recovery mechanism, has a strong balance sheet, sufficient cash flow and
borrowing power to finance the EPU project. FPL's financial strength has also been
observed in the issuance of its debt securities. For example, in early 2009 FPL issued
$500 million of first morigage bonds, 5.96% series due April 1, 2039, which were
rated “AA-". Based on the above it is clear that FPL has both the financial strength
and borrowing capability to undertake projects such as the EPU project.

Based on the above it is clear that, within the current regulatory and cost recovery
framework authorized by Florida law, NextEra has both the financial strength and
borrowing capability to undertake projects such as the EPU project.

3. Realistic & Firm Schedule

A realistic schedule is prepared using the best information available at the time, while
applying reasonable productivity rates and achievable material delivery times. That
does not mean that there will not be variances in the schedule during the course of the
project. As can be seen in Chart 11 in Exhibit WBD-2, even though the St. Lucie
Unit 2 project was completed essentially on schedule, there were only a few weeks
when the project was actually “on schedule.” This was due to problems that occurred
such as two labor stoppages during plant construction, the damage to the reactor
auxiliary building caused by Hurricane David in 1979, the impact of the required
implementation of new NRC fire protection requirements, and post-TMI requirements
imposed by the NRC in 1980.

On retrofit projects such as the EPU project, however, schedule conditions are even

more rigid than for new plants. This is because much work must be accomplished
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during scheduled plant outages. Thus, a small project challenge can result in months
of delay in accomplishing the work if it cannot be completed until the next scheduled
outage.

In reviewing the schedules for both Turkey Point and St. Lucie EPUs, the most
significant schedule threat is the NRC approval of the License Amendment Requests
(LAR). The schedules for completion of the uprates for each nuclear unit were based
on historical information such as the delivery time for major components and the time
required for the NRC to perform its review and issue license amendments. The
NRC’s actions are outside of FPL’s control, and as a result the schedule could be
affected if NRC approval is delayed. It is my opinion that the schedules developed
by FPL for the EPU project were realistic and reasonable. However, events such as
regulatory delays and consequential emergent work may require adjustments to the
schedule.

4. Clear Decision Making Authority

Roles and responsibilities as well as the Juno Beach and site organizational structures
on the EPU project are shown in procedure EPPI-140. Revision 9 of EPPI-140
clearly depicts the functioning of the EPU organization. EPPI-140, in conjunction
with the full suite of EPPI procedures, clearly provide direction and guidance for
essentially all required project functions.

I also reviewed output from the EPU organization, including schedules, EPU scope
changes and forecast variances, a sample of training records, risk tables, Bechtel
Metrics Reports, resumes of key personnel, and a sample of self-assessment records.

Finally I discussed roles and responsibilities with several members of the EPU project
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team. From those discussions, I am satisfied that each member of the EPU staff was
clear about their roles as well as the roles of upper management and peers.

Based on the above, it is my opinion that there is clear and appropriate decision
making authority within the EPU Project.

5. Flexible Project Control Tools

When the original construction of St. Lucie Unit 2 began in 1976, the available
technology was much less sophisticated than today. For example, there were no
laptop computers, no internet, and little computer software was available for general
use. Thus, performing computerized scheduling required a main-frame computer and
was labor intensive. By the early 1980s, however, more computing technology began
to emerge. This was in the form of personal computers and more software. As a
result, as the St. Lucie Unit 2 project moved into the startup and punch list phases, we
began to take advantage of this new technology. This was in the form of a focused
startup schedule and a computerized punch list. We called this the project completion
system to focus on the finishing of “punch list” work items required to complete the
plant.

Today, virtually everything necessary can be done with one planning and scheduling
software package such as Primavera. This is the software of choice for virtually all
large projects. The selection of Primavera has afforded the EPU project the premier
and most flexible project control tool available today. Instructions for developing,
updating and modifying schedules are detailed in procedure EPPI-310, which also

contains instructions for using the Primavera software.
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The project control program for the EPU project also contains a suite of processes
including:

e Interface and Variance Reporting, EPPI-150

e Time and Expense Reporting, EPPI-170

e Change Control, EPPI-300

o Forecast Variance and Trends, EPPI1-301

e Cost Estimating, EPPI-320

¢ Risk Management, EPPI-340

e Engineering Risk Management, EPPI-345

e FPL Accrual Process, EPPI-370
I reviewed these processes as well as documents that have been created as outputs of
these processes. All of the above processes are part of a package that permits
management to determine its best estimate of the cost of work to be performed,
identify and quantify risks, track trends and forecast resultant costs, control changes,
and account for incurred costs. All of these constitute a solid project control system.
Based on the comprehensive suite of project control processes employed for the EPU
project and the use of Primavera software, the project control tools in use appear
reasonable and meet the spirit of this “Ingredient”.
6. Teamwork-Individual Commitment
Teamwork is something that I believe can best be determined by talking to project
management and staff. To make such an assessment I specifically asked all persons
with whom I had discussions if they thought there was teamwork on the EPU Project.

Virtually everyone said there was. I also observed the interaction between the team
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members where possible, and there appears to be clear focus on the mission, and an
understanding of the goals of the project. A team focused on the goal is an excellent
ingredient for teamwork. Additionally, as recently as April 2010, FPL conducted a
team building seminar. Among other things it focused on:
¢ Key objective is build/build upon relationships and advance issues;
» Recognize what’s important to the other stakeholders;
e Identify your work behavior style, understand your strengths and weaknesses
and comprehend the impact of that style on the team;
¢ Work on advancing issues from teambuilding interviews;
e Exchange feedback between groups on what is going well and what’s missing,
and how you can help;
e Engage in a discussion with our counterparts to build relations, improve
communication and close gaps; and
e Develop and commit to Teamwork Behavior Absolutes.
Sessions such as this are important and reinforce FPL’s commitment to foster a team
relationship. Clearly, the EPU project is taking steps to assure that teamwork is in
place, and from my observations it appears to be working.
7. Engineering Ahead of Construction
This ingredient was developed for a plant under construction where the owner or
architect-engineer has a choice to begin construction with partially completed
engineering or wait to begin construction until the design is more complete. While
there are advantages of both alternatives, the latter permits a more predictable

construction schedule. The St. Lucie 2 project team felt that by not beginning
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construction until the design was about 70% complete enabled the plant to be
constructed essentially on schedule.

By operating license requirements called technical specifications, however, all
meodifications made to an operating nuclear power plant must be presented to an on-
site review committee for approval. This is a process called a Plant Change and
Modification (PCM). Thus, the design must be complete at that time. For the EPU
project, the engineering required to get to the PCM is complex and in many cases
requires a plant walk-down to verify the as-built condition of the plant. As a result,
the engineering frequently is the critical path activity. For the EPU, each outage can
be considered its own project, and all the design engineering is occurring before
construction that occurs for that particular outage. As a result, FPL is in fact
performing the necessary engineering before construction, despite the overlapping
nature of the work on various units during various outages. In my opinion, this
appears to be a reasonable way to complete necessary design engineering prior to
construction, while at the same time completing the overall EPU project as soon as
practicable.

8. Early Startup Involvement

Testing for the EPU project is delineated in procedure EPPI-445 issued on April 23,
2009. The issue date was approximately two years prior to EPU testing activity. As is
stated in EPPI-445: The purpose of this procedure is to identify testing
responsibilities for the EPU project and to delineate responsibility between FPL and
the EPU engineering, procurement, and construction contractor. The testing

responsibilities include preparing post modification test plans for modification
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packages, preparing new and/or revise existing test procedures for construction tests,
pre-operational tests and start-up/power ascension tests; performing construction
tests, post modification tests, and power ascension tests for the EPU projects. These
activities are shared between FPL and the EPU contractor within the scope of their
respective contract agreements. The procedure goes on to establish responsibilities,
precautions, instructions and record requirements.

To implement this procedure a startup organization was established at both Turkey
Point and St. Lucie in 2009. The organizations consist of a Manager supported by a
staff of engineers, coordinators, and planners. Based on a review of procedure EPPI-
445, the established organizational structure, discussions with the EPU site project
managers, and FPL’s responsibility under the requirements of its NRC operating
licenses, it is my opinion that the startup requirements for the EPU project are well
understood and have been implemented in a timely manner.

9. Organizational Flexibility

During the construction of St. Lucie Unit 2, the organization was continually re-
aligned to emphasize the necessary leadership as the project passed from phase to
phase. For example, at the beginning of the project, engineering and licensing were
the primary activities. After the construction permit was received in June 1977, the
project focus was the site construction organization. Later in the construction phase
as the plant became nearly completed, the startup organization took the lead. A
second licensing organization was formed to address post-TMI NRC regulatory
requirements (see Chart 18 in Exhibit WBD-2). It is appropriate — indeed necessary —

to be flexible and adjust the organization to the current needs of the project.
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FPL made such an adjustment in 2009 as the project moved away from the conceptual
phase into the production phase. More authority is now vested in the site manager,
and functions such as engineering, licensing, and procurement were moved to the
sites. All contractors now report to the site manager or his designee. As the projecis
move through construction and into startup and testing focus will again shift. As
modifications are completed, staff will be reduced since early project functions such
as engineering and licensing will no longer be required to the degree as they are now.
Ultimately, as the projects wind down and records are completed, contractor staff will
be reduced and FPL staff will be given new assignments. This is a typical cycle for all
projects.

Contrary to an operating business or an operating power plant, from the day a project
begins, all members of the project team begin to work themselves out of a job.
However, most project people enjoy being part of a team that creates something. On a
parcel of vacant land a power plant, a chemical plant, a skyscraper, or a major
highway system takes shape. As that happens, most project people that I know feel
like part of them becomes part of the project.

Based on my observation and interviews with the members of the EPU management
team, I believe they are prepared for such future adjustments. As a result, it is my
opinion that organizational flexibility is built into the EPU project philosophy.

10.  Ongoing Critique of the Project

FPL has had the EPU project reviewed by several independent organizations,
including the FPL quality assurance organization as required by 10 CFR 50 Appendix

B, Concentric Energy Advisors, the FPL Internal Audit Department (Jefferson
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Wells), the Florida Public Service Commission Audit Staff, and myself. FPL has also
utilized outside resources such as High Bridge Associates, to perform an independent
check on cost estimates for particular scopes of work. Additionally, procedure EPPI-
380 requires formal self-assessments, and procedure EPPI-340 defines the EPU risk
management program. While the latter two are not independent, they require a critical
review and a formal evaluation of possible future risks to the project. As indicated
above, I have reviewed self assessment documentation and risk tables. In total, these
critiques represent a comprehensive critical view of the project.

Based on the above, the EPU project critiques are consistent with this “Ingredient”.
11. Bethesda Office for Licensing

This Ingredient is not applicable to the EPU project. FPL established an office in
Bethesda in 1981 to expedite the communication between FPL and the NRC during
the NRC’s review of the license application for St. Lucie Unit 2. Today, with the
internet and the ability to electronically transfer files, such an office would not have
the same benefit as in 1981.

12.  Owner Takes the Lead

With both the St. Lucie and Turkey Point plants being NRC licensed operating
facilities, FPL has the responsibility to protect the health and safety of the public as
an overarching requirement in its NRC licenses. Also, the operation of each plant is
governed by technical specifications approved by the NRC. This mandates that FPL
be the lead on any work done in the plant. In the case of the EPU project, a separate
organization was established to manage the integration of the engineering,

procurement, construction, and testing. All contractors working on the EPU project
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report to the FPL site organization. The final approval to perform the work, however,
resides with the Plant Manager of each plant. Accordingly, this “Ingredient” is
clearly in place on the EPU project.

Did you review any other aspects of the EPU project?

Yes. I reviewed FPL’s vendor management, the execution of the EPU work during
the one refueling outage in 2010, and preparations for two refueling outages in 2011.
Please comment on FPL’s EPC vendor management.

While there are many vendors employed on the EPU project, Bechtel has the largest
scope for which there is the most risk remaining. For example, at St. Lucie the total
forecast EPU cost was $916 million as of year-end 2010, of which about a third has
been spent, another third involves work which has a well defined scope which
includes FPL’s in house cost and/or involves a fixed price contract such as major
components resulting in low risk, and the remaining third is in Bechtel’s engineering-
procurement-construction (EPC) scope with the most risk. Thus management’s
attention should be and is focused on assuring that the work being performed by
Bechtel meets the project’s quality, cost and schedule objectives. The scope of work
for both Bechtel and FPL is defined in a unique specification for each plant. Each
specification describes in detail general information, project management, design
engineering/licensing, construction/implementation, procurement, project controls,
quality assurance/quality control, radiation protection, maintenance and operation of
equipment, temporary services, and safety and security services. Each specification
also provides references to applicable codes and standards and defines applicable

technical terms.
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In reviewing the specifications I found that they are clear and sufficiently detailed to
reasonably assure that both Bechtel’s and FPL’s responsibilities are clearly defined.
These specifications are also consistent with other such documents with which I am
familiar.

I then reviewed the process employed for management of the Bechtel contract. It is
very straight forward, provides good control and supports the “owner takes the lead”
ingredient. Bechtel cannot perform any work without FPL’s approval. The process
begins with Bechtel submitting a scope form to FPL. FPL reviews the proposed work
and negotiates the task. Once agreement is reached the task (job) is added to the EPU
forecast and metrics. The new job is then added to the project control system and is
tracked by Bechtel in its metrics report which is sent to FPL weekly. The Bechtel
metrics report tracks each job by discipline earned hours and status. The Bechtel
metrics report tracks and displays status, productivity, and cost performance. The
approved job is also put into the Primavera scheduling system and is tracked by FPL.
All jobs are tracked on an hourly basis during outages.

Based on my review, FPL is managing the Bechtel contract in a sound manner.

Please comment on the execution of the fall 2010 outage.

EPU modifications were made at Turkey Point Unit 3 during a planned outage known
as 3R25 which began on September 25, 2010.

Eleven EPU modifications were planned to be completed during the outage, but due
to a variety of factors two modifications were deferred until the next refueling outage,
3R26, and the scope was reduced on four others. According to FPL the estimated cost

for the modifications was $20.9 million and the actual cost was $18.7 million. Even
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though some cost reduction was due to deferrals and scope reduction, the overall
performance appears to have been quite good.

More details on the Turkey Point outages can be found in Exhibit WBD-11.

Please comment on the preparations that were underway for the 2011 outages.
Two outages are planned for 2011. As of year-end 2010, outage 2-20 was scheduled
to begin on January 3, 2011 at St. Lucie 2 and outage 4R26 was scheduled to begin
for Turkey Point 4 on March 19, 2011.

At Turkey Point, fourteen modifications are planned for which eleven PCM packages
were issued prior to January 2011. The material required for the modifications is
either on site or scheduled for delivery well in advance of the outage date. The EPU
scope of work for outage 4R26 can be seen in Exhibit WBD-11.

I toured the Turkey Point plant on December 1, 2010 with the EPU Site Director and
Senior Project Manager. On the tour I was shown the modifications planned for each
unit, and which modifications were being planned for the March 2011 outage. From
the tour and explanations of planned work, it was clear that the site EPU management
is organized, the mission is clear, and the team is focused on meeting the EPU goals.
Based on what I have seen, I believe the site organization has done an excellent job of
planning and preparing for outage 4R26.

At St. Lucie, outage 2-20 was scheduled to begin on January 3, 2011 and included the
EPU scope of work shown in Exhibit WBD-12. The outage was planned to be
completed on March 9, 2011. This outage is significant in that it includes major
modifications such as main transformer replacement, rewinding the main generator,

main generator rotor replacement, low pressure turbine rotor replacement, and
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condensate pump replacement. It is estimated that an additional 20 megawatts will be
realized from the modifications in outage 2-20 even without increasing reactor power,
due to efficiencies gained. The forecast cost for the EPU modifications in outage 2-20
was $75.5 million.

I toured the St. Lucie plant with the EPU Site Director on November 30, 2010.
During the tour I saw a very organized EPU operation with good use of the space to
the south of the plant. Additionally, much preparatory work was ongoing in the plant
in preparation for the January 3, 2011 commencement of the outage. Figure 11 shows
photographs of the site laydown area as well as the organization of work areas in the
plant. As can be seen the EPU project at St. Lucie is well organized and well prepared
for the January 3, 2011 outage.

What is your conclusion regarding FPL’s EPU Project management?

Based upon my review of relevant controls, procedures, business documents, and my
interviews with various project personnel, my conclusion is that FPL prudently
managed the EPU project in 2010. Qverall, FPL is employing the “Ingredients” for a
successful project, which in my experience are good indicators that that project is
being reasonably managed. This conclusion is supported by the successful outage
work that occurred in 2010 and that appeared to be underway for 2011.

Does this conclude your testimony?

Yes.
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WILLIAM B. DERRICKSON

EXPERIENCE HIGHLIGHTS

Over forty-six years of engineering and management in the nuclear power and utility
industries and on government projects, including construction of new facilities, major
modifications to existing plants, design, startup, overall project management, and providing
consultation and expert withess services.

PROFESSIONAL EXPERIENCE

1986-Present

1995-2009

1993-1995

WPD ASSOCIATES, INC., Austin, Texas
WPD Associates specializes in Executive Consulting and Expert Witness support.
Current assignments include:

s Expert witness for a non-U.S. utility in a nuclear related international arbitration (2006-
present)

¢ Advisor on risk and project management issues to a major consulting firm advising U.S.
utilities regarding initiating nuclear projects (2007 to present)

Other executive consulting and/or expert witness assignments have included:

¢ Nuclear Advisor to the Board of Directors, Tennessee Valley Authority, Knoxville,
Tennessee (1986-1988)

» Expert Witness in the Diablo Canyon Nuclear Plant rate case for Pacific Gas and Electric
Company, San Francisco, California (1986-1988)

e Expert Witness in the international arbitration between Westinghouse and the Philippine
government concerning the operability of the nuclear power plant built by Westinghouse
on the Batton Peninsula for Westinghouse Electric Corporation, Pittsburgh,
Pennsylvania (1991-1994)

s Expert Witness for the owners of the Alaska Pipeline in a rate case (1996)

Expert Witness for a major U.S. electric utility regarding what components of a nuclear
plant constitute pollution control equipment (1998)

s Expert Witness for a major architect engineer in approximately twenty asbestos cases
(2001-2010)

« Member of an external review team for DOE on the Waste Treatment Project in Hanford,
WA. The mission was to evaluate the Bechtel cost estimate for the project (2005-2008)

¢ Led an independent review team for the Vermont Electric Light Co. (VELCO) to oversee
approximately $500 million of transmission lines and substation projects (2005-2006)

IBEX ENGINEERING SERVICES, Palm City, Florida
Chairman and CEO. IBEX Engineering specializes in general staff support, primarily to the
energy industry.

QES, INC., Stuart, Florida

Chairman of the Board, Chief Executive Officer. QES, an engineering and consulting
company chartered in December 1993, was formerly the Energy Services Division of
Quadrex Corporation and provided specialty engineering and consulting services to the
energy industry.
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1988-1993

1985-1988

1970-1984

1969-1970

1968-1969

1964-1968

QUADREX CORPORATION, Gainesville, Florida

Chairman of the Board, Chief Executive Officer effective February 1, 1989.

President and Chief Operating Officer since February 1, 1988. During this period,
repositioned the company within the nuclear power industry and led development of the
environmental business area.

NEW HAMPSHIRE YANKEE ELECTRIC COMPANY, Seabrook, NH

President. Responsible for all activities {construction, quality assurance, employee relations,
purchasing, licensing, operations and startup) related to construction and operation of the
Seabrook Nuclear Station, an 1150 megawatt pressurized water reactor plant.

FLORIDA POWER AND LIGHT Co., Juno Beach, Florida
Director of Projects. Responsible for all FP&L major power plant capital projects and project
services which included cost and schedule control and estimating.

Project General Manager responsible for management of all phases of St. Lucie Unit
2 Project, an 800 megawatt, pressurized water, nuclear power plant completed in six
years at a cost of $1,420,000,000. This responsibility encompassed planning and
scheduling, engineering, procurement of material, construction, licensing and startup.

Also responsible for St. Lucie Unit 1 (a duplicate of St. Lucie Unit 2) retrofit program. This
effort supported the operating plant by supplementing the plant maintenance group and
making capital improvements and additions. The organization consisted of purchasing,
engineering, licensing, planning, scheduling, and construction personnel.

Other positions and responsibilities while at Florida Power and Light Company include major
modifications at the Turkey Point Nuclear Plant, Assistant Project General Manager for the
St. Lucie Unit 1 Project, Superintendent of Nuclear Construction, Project Construction
Supervisor, Startup Coordinator at Turkey Point and Electrical Startup Engineer.

SUN SHIPBUILDING AND DRY-DOCK COMPANY, Chester, Pennsylvania
Instrumentation Engineer responsible for research and development of instrumentation
systems for shipboard use.

HERCULES, INCORPORATED, Wilmington, Delaware

Responsible for design, installation and startup of instrumentation and control systems in
chemical plants. These were primarily electronic analog and digital systems. Participated in
five projects: one research and development, three startups and cone from design through
startup. These plants produced polypropylene, film, tall oil, nitric acid and flocculants.

DELMARVA POWER AND LIGHT COMPANY, Salisbury, Maryland

Supervisor of Electrical Maintenance responsible for maintenance of electrical systems at
the Vienna, Maryland and Indian River, Deiaware power plants. The plants consisted of
pulverized coal fired units of various sizes, diesels and gas turbines. Duties included
supervising plant electricians and contractors for maintenance of plant equipment and for
installation of planned modifications.
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EDUCATION
BS, Electrical Engineering, minor Political Science, Univ. of Delaware, Newark
Program for Management Development (PMD) 38, Harvard Business School,
Boston, Massachusetts

Extended Studies Include:
Graduate work in Electrical Engineering and Business Administration, University
of Delaware, Newark, Delaware
Federal Government Operation, Brookings Institution, Washington, D.C.
P.U.R. Guide- a one year course in the operation and management of public utilities
Sales Analysis Institute
Kepner-Tregoe Decision Analysis
Managerial Grid
Financial Analysis
Management by Objectives
Telos- Determination of Group and Individual Decisions
Managing Management Time

PROFESSIONAL AND CIVIC AFFILIATIONS

Present: American Nuciear Society
Project Management Institute

Past: New Hampshire Governor's Roundtable
Atomic Industrial Forum Subcommittee
Institute of Electrical and Electronic Engineers
American Society of Mechanical Engineers

PAPERS AND PUBLICATIONS

“A  Nuclear Plant Built on Schedule” presented at the Project Management Institute
Symposium/Seminar, Houston, Texas, October 17-19, 1983.

“Managing Large Complex Projects” presented at the annual meeting of the American
Society for Macro Engineering, Washington, D.C., February, 1986.

“A Nuclear Plant Built on Schedule in the United States-Lessons for the 1990's” presented at
the International Atomic Agency’'s Conference on Nuclear Power Performance and Safety,
Vienna, Austria, September, 1987.

“Achieving Project Goals in Contrasting Environments; The Value of a Strong Management
Philosophy”, Co-authored with George B. Bradshaw, presented at the Project Management
Institute annual meeting in Milwaukee, Wisconsin, October, 1987.

AWARDS AND RECOGNITION

“Construction Man of the Year® awarded by McGraw-Hill/Engineering News Record
magazine in February, 1984, for proving that a nuclear piant can be built in six years.

Listed in Who's Who in America
Listed in Who's Who in the World
Listed in Who's Who in Finance and Industry
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ST. LUCIE UNIT 2
A NUCLEAR PLANT BUILT ON SCHEDULE

ABSTRACT

Florida Power & Light Company currently has four nuclear units

in operation with St. Lucie Unit 2 being the last to receive an

_operating license in June. It's sister Unit 1 received its license

jn 1976 and has, through 1982, compiled one of the best operating
records in the United States.

The full power license for St. Lucie Unit 2 was received from
the Nuclear Regulatory Commission {NRC} on June 10, 1983, just six -
years after construction began. The industry average for
construction of nuclear plants in this time period is about 10 years.

During the course of the project we were constantly on or near
our schedule and always ahead of industry averages.

This was done despite issuance of numerous regulations by the
NRC {TMI), a 1979 hurricane which did considerable damage to the
Reactor Auxiliary Building, labor problems and an NRC schedule review
team that determined the best we could do was to complete the plant
a2 year later.

The final price tag is about $1.42 billion, including AFUDC.

In operation to date the post core loading test program has been
completed in less than two months, enrabling us to put the plant into
commercial operation only two months- after jts original scheduled
date of May 28, 1983!
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INTRODUCTION

Since the mid 70's when nuclear power was the "energy source of the
future” everything has seemed to go wrong for the ailing industry. From
quality problems to.financial problems, the entire industry has been shaken in
one way or another. There have been no orders for nuclear plants in the USA
since the mid 70's.

Florida Power & Light Company currént]y has four nuclear units in
operation with St. Lucie Unit 2 being the last to receive an operating license
in June. Its sister Unit l‘received its license in 1976 and has, through
1562, compiled one of the best operating records in the United States.

The early days of Unit 2 were plagued with much of the same confusion and
regulatory hassle that other units have experienced but upon receipt of the
construction permit in June 1977, utilizing FPL and Ebasco experience gained
during the construction and startup of Unit 1, we were poised to attack the
new project in a wa& that has enabled us to meet our objectives and Eomp1ete
the p]ant on schedule.

In thg following pages we describe what was accomplished and how it was

done utilizing 2 highly skilled project team with excellent tools, motivated

to reach their goal.
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WHAT WAS ACCOMPLISHED

The full power license for St. Lucie Unit 2 was received from the Nuclear
Regulatory Commission (NRC) on June 10, 1983, just six years after
construction began. (Charts 1 & 2) The industry average for construction of
nuclear plants in this time period is about-lo years. (Chart 3)

During the ﬁburse of the project we were constantly on or near our
schedule and always ahead of industry averages. (Charts 4 & 5)

This was done despite issuance ﬁf numerous regulations by the NRC (TMI),
2 1979 hurriqane which did considerable damage to the Reactor Auxiliary
BQ}Tding, labor problems and an NRC schedule review team that determined the
best we could do was to complete the plant a yeaf later.

The final price tag is about $1.42 billion, including AFUDC. Many plants
completed in this time frame are in the $2-5 billion range. By completing the
‘plant on schedule our customers additionally benefit from the Jower cost of
nuclear fuel now. St. Lucie Unit 2 displaces about eight million barrels of
1mporteq 0il annually.

In addition to tﬁe cost and scheduie achievements, the performance of the
ﬁlant operation to'daée indicafes a quality technical effort as well. The Hot
F;nctiona1 Test.-for'examp1e was completed in 27 days vs. an average of some
two months for other plants. The fuel was loaded into the core in less than
four days vs. an industry averaée of 8 to 10 days.

In cperation tc date the post core loading test program has been
completed in less than two months, enabling us to put the plant into

commercial operation only two months after its original scheduled date of May
28, 19831
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. HOW IT WAS ACCOMPLISHED

HISTORY

Originally, construction of both St. Lucie 1 and 2 was planned to proceed
concurrently, but then FPL decided to delay construction of the second unit
due to a reduced load forecast. St. Lucie 1 started with construction forces
moving on site in late March 1969. The Atomic Energy Commission, issued the.
construction permit on June 30, 1970, and first concrete placement for the
Reactor Containment Building took place a week later. Installation of the
nd&lear steam supply system began in September 1973 and core loading in March
1976. St. Lucie 1 began commercial operation in.December 1976.

Work began on St. Lucie 2 in 1971, with initial efforts directed toward
preparing the Preliminary Safety Analysis Report (PSAR}, Environmental Report
and antitrust information required by the NRC before construction start.
Although the PSAR wés submitted for review in April, 1973 (Chart 6),
subsequenf meetings and site visits were conducted with the NRC staff to
resolve such questibnﬁ as site characteristics, radiological assessment,
hydrology, geology and seismology. Other discussions probed emergency
pianning, indystrial security and design feétures of the nuclear power plant.
In response to these requests and discussions, an additional 44 amendments
were eventually docketed to the PSAR. ' .

The NRC issued its Safety Evaluation Report in November 1974, and in
March 1975 awarded the Limited Work Authorization. Construction worﬁ started
jn June 1976, after receiving State Site'Fertificatiqn and was limited to

excavation and foundation work up to existing grade level.
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" Four months later, however, construction work ceased and the work force
was laid off. A regulation specified that the NRC must study a number of
potential sites before allowing any work to begin, whereas the staff of the
licensing board had studied a hypothetical alternative to the St. Lucie site.
After various appeals and site hearings, the NRC evéntua]]y granted a
construction permit in May 1977, but not before $60 million was added to the

construction cost as a result of the work stoppage.

MANAGEMENT COMMITMENT

In the early stages of the prbject, FPL established a project management
organization to direct, inspect, survey, monitor.and audit tﬁe performance of
all services performed by FPL contractor personnel and/or any subcontractors
{Chart 7). This organization is the contact with FPL on a1j contract-related .
matters and has the right of approval of all services and work performed.

A project gene}ﬁl manager, through a project team organization; is FPL's
designated'representative having the responsibility and authority for the
total management of the project..

In 1977, completion of St. Lucie 2 on schedule and within budget became
oﬁe‘of FPL's corporate objectives. Thus, through the Management By Objectives

‘Program all départment cbjectives were required to support the project.

Project objectives were established annually to support completion of the
project on schedule and within budget. Results were reported to management

semi-annually and Corporate Management assistance was provided when required.

-

-5-




Docket No. 110009-E1

A Nuclear Plant Built on
Schedule by Derrickson
Exhibit WBD-2, Page 8 of 54

0 PROJECT PLANNING & SCHEDULING

During the period October 1976 to March 1977, a team of construction
supervisors under FPL direction, developed what was to become the Project
Master Schedule. A 65-month schedule for the project (start of concrete to
start of fuel loading) was established and major milestones were identified
and fixed. This set the stage for all future planning. This schedule
consisted of an integrated engineerfng and construction-plan and incliuded
sumary start-up logic.

The schedule phi1osqphy adopted by the project was twq fold: 1)
Iﬁb]ement five levels of control and schedule development, and 2) maintain key
schedule indicators of project status.

A brief description of the five levels of schedule control can be seen in
Chart 8.

Level I - Milestone Schedule was developed by discipline by building.
Approximately 200 activities were used to describe the total project with time
indicated in months. It was updated guarterly for upper level manageﬁent
information. '

Level II = The Master Project Schedule was broken down by system,
building and area. Its purpose was to e#tab1ish basic interfaces and schedule
parameters at a lower 1eve1_of detail. The Level II integrated project
schedule had approximately 20,000 activities, including 10,000 construction
activities. - - '

Level III - The detailed consfruction schedule. -It depicted the way the
project was to be actually carried out and monitored to the most current
information. The Level III breakdown waé-by building, elevatibn and cubic and

71ncluded approximately 32,000 activities in total. Since it was developed on
a yearly look ahead, it replaced the old Leve1.11'1091c. '
-6-
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Level IV - The work package level. It was a detailed p]anﬁihg tool
designed to capture all work within a predefined cubic. Fragnets were
developed to emphasize logic and construction sequencing. These manual
fragnets were then rolled up to form the Level 111 computer schedule. Work
packages also included bills and material.and late material and engineering
items.

Level V - {Two Week Look Ahead) was a manual bar chart reflecting daily
work schedules over a rolling two week window. It was used for short internal
scheduling, manpower leveling and requisitioning material from stores.

The second half of our scheduling philosophy was the use of indicators,
1:&., control tools. An overview of most of our control tools and the timing
of their implementation can be seén in Chart 9. A few of the more visible
indicators were productivity, schedule variance, physical accomplishment and
bulk quantity tables.

Physical accomplishment was primarily developed through our cost reports
and portrayed the pércent complete of construction., (Chart 10) Théy were
1mp1ementeﬁ for each major area (building) and total project and updated
monthly.‘:The percent.compIete was established by using actual craft manhours
expended bésed_on installied quantities. An example would be reporting
cﬁncrete complete the day it was placed. '

Schedﬁ1é'variance was tracked using the construction critical path as’
shown 15 Chart 1;. Each month the Level III computer schedule was statused,
run, and analyzed to-produce the monthly schedule variance. With the fuel
load date maintained at October 28, 1982;‘the critical path varied from a high
of 15 weeks ahead of schedule to a Tow of_Zl weeks behind schedule, due to the

various major events as shown.

-7-
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+ Productivity was used as an indicator both weekly and monthly to "identify
site management problem areas requiring corfective action. (Chart 12) Causes
of poor productivity were analyzed and corrected to avoid major schedule
impacts and cost overruns.

Constant reporting of installed and forecasted quantity information,
provided management with an excellent treﬁding tool to measure performance
against estimated as well as against other nuclear site quantity performance.
(Chart 13) L

Special priority was p1ace& on engineering, design and delivery of piping
and hangers. These were scheduled for delivery a full 18 months prior to the
'éarly start" dates. The result was that hanger installation préceded pipe
erection and minimized the need for temporarj pibe supbort devices to a large
dpgree. This resulted in an orderly pipe installation program.

Although uncertainty existed about St. Lucie 2°s future when the limited
work authorization was withdrawn in October 1976, a decision was made to
continue in accordahce with previously established engineering, desién and
procuremenf schedules. As a result, when the construction permit was granted
in May 1977, apprdximﬁte!y 75 percent of the original scope of engineering and
design was completed and 40 percent of the engineered materials were
délivered. In retrospect, this decision typified the totai commi tment and
support th%s project has received from its inception from FPL's executive
management., o _

Another factor which contributed to the success of the construction
effort at St. Lucie 2 was a détailed review of the design from St. Lucie 1.
The objective of fhis review was to recommend areas where design enhancements

=,

could be made to improve construction productivity and costs. As a result,
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spproximately 250 items were addressed and incorporated into the design. 1In
addition, a Design Problem Review (DPR) program was initiated. This was a
comprehensive review by engineering of all St. Lucie 1 changes, f.e., backfit
changes, operating plant enhancements, regulatory requirements, etc., in order
to ensure their consideration and disposition for St. Lucie 2. Over 1,000

jtems were considered with approximately 350 incorporated into the St. Lucie 2

design.
CONSTRUCTION SITE ORGANIZATION

The construction site organization utilized an integrated approach which
has proved quite effective (Chart 14). It consisted of botﬁ FPL and Ebasco
personnel integrated into one organization. In this organization, Ebasco's
supervisory construction staff, under the overall direction of the FPL site
manager, managed and directed construction activities of créff work forces and
subcontractors according to the schedules established: The organizational
functions which FPL wanted to influence directly were under FPL supervisors,

_ reportiﬂg to the Site Manager. These functions included quality control and
quality assurance; constructioq cost control, p1anning and scheduling; and

support. services, such as area stores, site purchasing, contract and office

administration.

Constructioﬁ Site Management

There have beeq many major productivity and quality improvement efforts
utilized in the construction effort. (Chart 15) Since 1978, St. Lucie Unit 2

maintained through the Methods group of ﬁiant Construction a periodic work

-9.
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+ sampling program including crafts and equipment utilization. St. Lucie Unit 2
T showed a 37% increase in direct work and well exceeded the national average in
four of the six samples.

Operation analysis of areas such as steel erection, condenser tubing,
pipe and hanger welding and cable pulling were alsoc performed. Some work
operations improved as much as 50%. "

Time lapse photography was used on over 20 work operations and

significant results were obtained. As an example, the condenser tubing

production was doubled using the same manpower.

Management Assessment of Performance and Quality (MAPQ)

To enhance the ongoing quality improvement program at St. Lucie Unit 2
MAPQ was used in the folliowing manner:

a) besign and administer two survey instruments to top management
involved in the project to determine the project ﬁbjectives and
possible indicators for these objectives. (Chart 16)

b) Interview Key personnel to determine other performance and quality

- indicators needed and to develop goﬁls or targets fdr each
objective. ' .
- c)- Have coordinated program that includes both Methods Group (Studies

and Work Sampiing) and Management Services activities that maximize

productivity efforts.

d) Establish Managemeﬁt by Objective/Indicator Charts with past data
and future goals. |

e) Assign one individual responsible for progress of each chart and

have a management review syste6-1n place using Management-By-

Exception Principles.

-10-
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f) AdhompIish studies of problem areas and present findings to the Site

Manager, PGM and the site Quality Review Board.
START-UP PLANNING AND IMPLEMENTATION

One of the major contributing factors in the completion of St. Lucie 2
nearly on schedule has been the ability to turn over components and systems to
our operating department in an orderly and timely manner. The success of this
phase of the project was due to the early planning scheduling and
implementation of a start-up program, and probably more importantly to FPL's
o;?ra11 philosophy concerning acceptance and testing of equipment and systems.

This overall philosophy had as its primary 6bjective the earliest
possible acceptance of equipment, components and partial systems, in order to
enable early testing and problem identification. A

First, we developed an overajI start-up program plan and schedule which
required early on-s%te presence of operating department personne]'3§ months
prior'to_the scheduled "start of fuel load" date. This was not just a token
work force, but rathe} a sizable commitment of manpower numbering
approximately 64 people. Their early work consisted of a number of tasks, the
highlights being to: |

a) Define start-up system'boundaries. '

b) Prepare preoperation test procedures.

c) Establish construction furﬁover sequence.

d) Establish preoperational test requirements.

e) Determine start-up (construction and operations) manpower

levels.

f)} Establish target milestone dates.

-11-
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* Tonstruction/Start-up Schedule Integration

The detailed start-up schedule and logic was then integrated with the

construction schedule to develop one combined schedule that the jobsite worked

to and engineering and design supported.

Implementation

With the establishment of the target milestones for start-up, the “SCAT"
Program (Start-up/ Construction Accelerated Turnover Program) was initiated to
expedite the turnover of systems from construétion to operations.

Essentially, this program identified portions of total systems PTO's {Partial
Tdfnovers) which are then completed and turned over to Operations, allowing
early testing and problem identification of system components. Approximately
488 "packages' were identified and scheduled for turnover in priority sequence
to support establiished start-up milestones. In addition, a computerized
listing of all system componeﬁts was developed and used by the construction
test group to 'puncﬁ]ist' the systems for completeness. In addition; to the
PTO's, CTd's (Conditional Turnovers) were also established, whereby operations
accepted.systems on a conditional basis, with an agreed upon list of
exceptions, but sufficiently complete such that testing and cheékout could
pfobeed. Again, this was in keeping with the start-up phi]osdphy, by which
early acceptance of components and partial systems enabled sufficient time to
identify and resolve equipment and start-up test performance probiems with
minimal impact to the overall scheduled core load objective for the project.
 In the course of thé gtart-uﬁ phase of the project, the construction
organization objectives gradually shifted from a'bu1k.quantity installation
effort and.afea concept of control to toi;l support of start-up turnover

requirements and work performed on discipline basis.

=12~




Docket No. 110009-E1

A Nuclear Plant Built on
Schedule by Derrickson
Exhibit WBD-2, Page 15 of 54

ONGUING CRITIQUE OF THE PROJECT

Many times during the life of the project, independent groups were

brought in to review various facets to ensure the project team was not

overlooking problems. For example:

a)
b)

c)

d)
e)
f)
9)

h)

i)

e

FPL-QA Department checked all areas.
Quality Task Force reviewed the project QA/QC program.
Independent Engineering Verification Task Force evaluated the

adequacy of the design and translation of design to field

. installation.

Bechtel Power Corp. checked the welding program.

Southwest Research Institute monitoredIWelding qQc.

Quadrex Corp. reviewed the Containment Cocling System.
Bechtel Power Corp. studied the plant AC E1ectric§1 Systems.
EDS reviewed the Containment Spray System.

Theodore ﬁarry & Associates audited the Project Management
brganization. ' . .

Schedu1e'Task Force continually reviewed the Project Schedule.

- These teqms-bperated on a task basis and reported results to the project

team for review and corrective action if necessary.

=13~
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EXAMPLES
REACTOR AUXILIARY BUILDIKG “STAIR STEPPING™ CONCEPT

. One of the innovative ideas that went into the initial plan and schedule
was the "stair stepping” concept for the construction of the Reactor Auxiliary
Building. In this plan, the building was'coﬁstructed with emphasis placed on
early completion of the west end of the building. The philosophy being that
early completion of this end of the structure provided an early start to

" installation of the more critical areas of equipment installation in the
ré;ctor auxiliary building; {.e., the control room and the reactor auxiliary
control boards, the cable vault area, and NSSS aﬁxi]iany equipment.

As a result, the building during construction took on a “stair step"
appearance, and as each elevation was completed, all major equipment and
appurtenances were moved into that ]eve1.prior to the rocf being installed.
Considerable amount-of Q deck construction was also utilized in an e?fort to

minimize forming and shoring requirements. The net result was that critical

areas were completed Earlier and key crafts could start their work sooner.
- REACTOR- CONTAINMENT BUILDING

Foundation design considerations were finalized when plans called for
both 5t. Lucie 1 and 2 to be built simultaneously. Subsurface exploration
borings indicated poorly consolidated sand with thin layers of clay to a depth
of 65 feet below existing grade. To meet seismic criteria, a plant island was
cénstructed by excavating the unsuitabTe.;ateriaI, back-filling with well-
graded sand and then compacting to required specifications. This plant island
resulted in a compacted Class I fil1l measuring 780 by 920 feet and 78 feet

-14-
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Hee}. The pﬁant isiand was sized as smai] as possible by spaciﬁg the plant
structures at minimum distances apart. When we decided to delay construction
of St. Lucie 2, these plans were technically feasible, but subsequently they
did require unique design and construction efforts for the second unit.

‘ One of these special provisions, we believe, was the first nuclear
safety Class 1 cofferdam ever to be engineered and constructed. It was
necessary to protect the safe shutdown ability of St. Lucie 1 under all
foreseeable circumstances, including earthquekes.

A circular sheetpile cofferdam for the reactor containment building was
braced with internal compression teams and sized to allow excavation,
ceﬁcreting of the base mat and walls up-to-grade elevation, and suSsequent
back-fill eperations. .

The 180 foot diameter circular cofferdam was constructed by driving 500
tons of sheetpiling in 72-foot lengths through compacted sand with electrical
vibratory hammers. The 900 tons of horizontal bracing (walers) con51sted of
w1de-f1ange beams 36 inches deep and weighing 230 pounds to the foot
1nsta11e§ every five feet on vertical centers. To allow dewatering of the
cofferdam, 18 deep weils were installed along the periphery. Driving of the

sheet1ng started in June 1976, and the mudmat (working surface) was placed in

late September of that year.

SLIPFORMING

Another innovative construction accomplishment at St. Lucie 2 was tte
*51ipforming® of tﬁe concrete eontainment_shieid wall for the reactor
containment building, in lieu ot the traditional "jump® method. This concrete
cylinder has a three-foot-thick reinforced wall, approximately 190 feet high
Qith an inside radius of 74 feet. It is supported ﬁy a ring wall {9 feet

-15-
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" " thitk and 4 feet high) which, in turn, rests on a 10 foot thick base mat. The
shield wall contains more than 1000 tons of reinforcing steel with another 23
tons of embedded materials such as electrical conduits, grounding cables and
anchor bolts.

Wall placement through slipforming of 10,000 cubic yards of concrete
averaged 11-1/2 feet per day, and the operation took place without
interruption in only 16-1/2 days in November 1977. Manpower for slipforming
averaged 398 craft workers, and the crafts worked three shifts a &ay, seven
days a week until completion. Immediately after completion of slipforming,

construction on the steel containment vessel started inside the shield
building.

HURRICANE DAVID

When the project was 26 percent completed, a severe storm seriously
jeopardized our abiiity to meet objectives and be ready for start of fuel load -
in November 1982. The high winds of Hurricane David struck {on September 3,
1979) toppling a 150 ion construction derrick being used to supply materials
.into both the Reactor Con;ainment Building and the Reactor Auxiiiary Building.
Tﬁe‘storm completely destroyed the'derrick,.composed of a 180 foot tower with
a 256 foot mast resting on top of the towe?,'and a 200 foot boom. More
importantly, the falling derrick severely damaged the Reactor Auxiliary
Bﬁi]ding under initial construction. Lost schedule time to‘repair the damage
and replace equipment was estimated at 13 weeks.‘ L

Immed iately engineering and construction supervisofs formulated recovery
plans. A task force of construction and-;ite engineering persanﬂé} pinpointed
all damage on design drawings. Engineers assessed this damage, developed
repair procedures and determined the extent of necessary nondestructive

-16-




Docket No. 110009-E1L

A Nuclear Plant Built on
Schedule by Derrickson
Exhibit WBD-2, Page 19 of 54

testing of adjoining areas. Concurrently, equipment damage was reviewed with
vendor representatives and orders were expedited for replacement equipment.
Construction plans called for additional overtime of crafts and construction
supervisors to make up the additional hours required for repairs. As the
recovery operation proceeded, site activity unaffected by the derrick collapse

maintained its previous schedule.

NSSS INSTALLATION

An important benchmark in the NRC's assessment of nuclear plant
cénstruction js the installation of the nuclear steam supply system’s major
equipment, i.e., reactor vessel, steam generatoré and pressurizer. The
Project was able to meet this mileﬁtone on a progressive schedule by adopting
two innovative ideas.

First was early planning and the decision to erect the containment steel
vessel utilizing thé "tops-of f* approach. Basically, this method pfovides
post weld ﬁeat treatment of the vessel before setting the dome. Because of
thinner plates the doﬁe did not require heat treatment and could be erected at
a later tiﬁe.._As a result, interior concrete work started months earlier than

otherwise possible and ensured that support structures were-ready for NSSS |
installation. '

. - 'Y
Secondly, the interior concrete was not brought up to the operating level

before setting the nuclear vessel. 1Instead, engineering and construction
personnel, 1n conjunction with the heavy rigging subcontractor and the polar
crane manufacturer, simplified the 'post{ng' arrangement for ﬁti1izing the
polar crane in setting the vessels. Usigh a two-shore (instead of six-shore)
polar crane girder support system saved considerable schedule time and enabled
construction forces to meet the targét date of June-~July 1980

-17-
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FSAM PREPARATION AND REVIEW CYCLE BY THE NRC

A significant threat to the project schedule occurred in 1980 during the
Nuclear Regulatory Commission's caseload forecast panel review of the site and
project schedu1e. The NRC estimate of project completion generally follows a
statistical schedule model shown in Chart i?. This model was developed prior
to TMI and includes three curves showing the lower, medium and upper quartile.
Using the model and other data obtained during their on-site visit in February

and September of 1980, the NRC projected a fuel load date of December 1983,

~ which was 13 months later than that established by the project. Since the NRC

schedule for review of the Final Safety Analysis Report (FSAR) was based on
this later date, it was necessary to convince them that the.Project would meet
our schedule. Through concerted FPL upper management efforts, the NRC
accepted the project schedule and completed the FSAR review in.a record time
of § months.

The plan deye]bped for the'project called for the preparation of what was
designated as the Design Defense/FSAR Interface Document. A well known
problem in meeting nuclear power plant schedules is'tpe “Ratcheting® that
occurs during the 1icensing’review cycle and results in additional unforeseen
additions to tﬁe,project,scope and an increise in schedule. To minimize that
from occurring on St. Lucie 2, a documented:fhree Party Reyieu (Ebasco, FPL &
Combustion Engineering) of the St. Lucie.Unit No. 2 Design a;ainst the NRC
Standard Review Plans was conducted to documept the degree of compljance and
jdentify possible areas of contention. The Design Defense Documents also
served to organize and develop }n a rational manner the Fiﬁal Safety Analysis
Report (FSAR) for the St. Lucie 2 Plant. _

In conjunction with this effort, a detailed three party (Ebasco, FPL &
C.E.) integrated schedule indicating preparation and review, primary and

-18-
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secondary responsibilities of all sections of the FSAR was prepared with
Ebasco responsible for the control and production of the document.

Also, an integrated Licensing Team Organization (Chart 18) was
established so that each identified 1icensing task had a three party team
assigned to handle all activities‘associatgd with the task in compliance with
the established schedule. (Chart 19)

To insure that the licensing effort was supportive of the project
cbjectives an overall plan was developed for this phase of the project.

As a result licensing was removed from the critical path of the project
by reducing the time span of "Docketing of FSAR®™ to ACRS letter recommending

oﬁérating license to 9 months verses 19 to Z1 months pre-TMI days.

CONTROL ROOM DESIGN REYIEW

In response to an NRC requirement a Control Room Review Program
organization was established. (Chart 20) The review was conducted as

delineated in four phases, as follows:

»

Phaﬁe 1 Project Planning. Detailed Control Room Design Review Program
Plan was prepared. - .

- Phase 2 Control Room Review. This represents the period in which data

'—co11ection, reduction and analysis is conducted, resulting in

Human Engineering Discrepancy (HED) reports.

. Fhase 3 Enhancement & Deﬁign Solutions. Discrepancies are collated,
- alternate enhancements and design solutions are generated and
the results are considered in trade-offs.
Phase 4 Reporting. Results of detailed control room design review with

plans for modifications are published.

-19-




Docket No. 110009-EI

A Nuclear Plant Built on
Schedule by Derrickson
Exhibit WBD-2, Page 22 of 54

" The items identified and reported on in Phase 4 that required completion
prior to the issuance of the Operating License were turned over to the Startup
department. Startup handled the interface with Construction and the

jntegration into the overall Construction Schedule.
TURKEY POINT UNITS 3 & 4 - STEAM GENERATOR REPLACEMENT

While not directly related to St. Lucie, another project was done at
Florida Power & Light Company utilizing similar techniques.

The steam generator replacement at Turkey Point Units 3 and 4 became
ne;essary due to continued degredation of the tubes caused by corrosion
induced stress cracking. .The replacement prograﬁ consisted of replacement of
the tube bundles by cutting the steam generators at the channel head
immediately below the tube sheet and above the tube bundlie U-bends in the
transition cone area. During the outage, the upper assemblies (steam domes)
were refurbished by-replacing the primary and secondary moisture sepératur
packages_and feedrings. The replacement outage on Unit 3 began June 24, 1981
and returned to power-Apri1 10, 1982. The Unit 4 outage began Dctober 10,
1982, and the unit returned to service May 10, 1983.

- ﬁhen the problem became serious in 197@, EPL planned a phased approach to
the steam genérator replacement. In Phase 1 a model was built to aid in-
preparing a detailed scope document. Phase 2 wa§ the awarding of the
engineering contracf to Bechtel Power Corporation and the establishment of an.
integrated project.orgénization. Engineering was completed and with the aid
of the model procurement of long lead time items was started. Phase 3 was the

-

actual replacement of the steam generator with enginering completed and all

.
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material on site. This phased and jintegrated approach gave FPL the
opportunity to stop the replacement of the steam generators if a repair
solution became feasible without incurring a financial loss due to early
engineering or procurement activities.

Upon completion of the Unit 3-rep1acepent project a critique was
conducted from which improvements were made to the Unit 4 effort. As a

result, the second'project was accomplished in 7 months vs. $ months for the
first. (Chart 21)
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. 3 SUMMARY

The success of the St. Lucie Unit 2 project can bg at least in part
attributed to planning the work, accurate and timely reporting of results via
valid indicators, well trained and ski]led”bersonne1 and most of all teamwork.

There were many other ingredients which also contributed to the success
of the St. Lucie Unit 2 project. These are summarized in Chart 22f

The ongoing critique was also a significant contributor. Utiiizing task
teams numerous problems were identified and solved.

While we currently have no new nuclear projects on which to apply our
séi]Is ve have initiated a Corporate Quality Improvement Program which
utilizes many of the ingredients that helped make the St. Lucie Project a
success.

The Quality Improvement Program (QIP} for example utilizes teams for
problem solving, indicators and incentives. This program-ig described in
Charts 23, 24, 25 and 26. It is our intention to have every employee trained
and invqlfed in the QIP. |

As you can see 1ﬁ Charts 27 and 28, many people have been trained and we

are well on our way toward achieving our objective, which is for all work-~-

Do it right the first time.®
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FLORIDA POWER & LIGHT COMPANY

COMPARISON OF CONSTRUCTION START
TO FUEL LOAD*

NUMBER
FUEL OF
PLANT LOAD MONTHS

McGUIRE 1 . 1/81 117
LASALLE 1 4/82 103
GRAND GULF 1 5/82 92
SUSQUEHANNA , 8/82 100
SUMMER 1 8/82 112
SHOREHAM 1 2/83 124
SAN ONOFRE 2 2/82 96
WATERFORD 3 5/83 102
ST. LUCIE 2 3/83 71
BYRON 1 8/83 100
ENRICO FERMI 2 6/83 169
COMANCHE PEAK 1 6/83 104
CALLAWAY 1 4/84 103
MIDLAND 2 7/83 124
WATTS BAR 1 8/83 127
PALO VERDE 1 8/83 87
WASHINGTON NUCLEAR 2 9/83 133
PERRY 1 . 11/83 100
SEABROOK 1 9/84 99
WOLF CREEK 1 10/84 93
LIMERICK 1 - 10/84 173
CATAWBA 1 10/84 125
HARRIS 1 12/84 131
BRAIDWOOD 1 4/85 116
RIVER BEND 1 4/85 72
BELLEFONTE 1 : 5/85 128
WASHINGTON NUCLEAR 3 6/85 98
MILLSTONE 3 12/85 139
BEAVER VALLEY 2 : 12/85 140

CHART 1

-

* SOURCE NRC YELLOW BOOK — JUNE 1982
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FLORIDA POWER & LIGHT COMPANY

COMPARISON OF CONSTRUCTION
START TO COLD HYDRO

NUMBER
- OF

PLANT MWE . MONTHS
BYRON 1 1120 75
DIABLO CANYON 1 1084 84
' FARLEY 2 829 82
McGUIRE 1 1180 88
NORTH ANNA 2 907 101
SALEM 2 870 125
SAN ONOFRE 2 1140 79
SEQUOYAH 1 : 128 114
SEQUOYAH 2 1148 133
ST. LUCIE 2 802 59
SUMMER 1 900 79
WATTSBAR1 1165 105
AVERAGE TIME 95

(Months)
CHART 2




FLORIDA POWER & LIGHT COMPANY

PROGRESS VS. INDUSTRY PERFORMANCE

o I ' 1980 1967—-1970

Annual Percent Corﬁ plete

1982

1975

Industry Averages

St. Lucie 2
Construction Status
December 1982

Y

A
)

]

Percent Complete
(Average for the Year)

CHART 3

Average Monthly Rate for the Year—Percent
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FLORIDA POWER & LIGHT COMPANY

COMPLETED MILESTONE ANALYSIS

ITEM SCHEDULED  ACTUAL
CONSTRUCTION PERMIT . . JUNE, 1977
START RCB BASEMAT CONCRETE 07/06/77 07/07/77
START INTAKE STRUCT BASEMAT CONCRETE 10/15/717 10/01/77
START T.0. PEDESTAL MAT CONCRETE 12/18/77 10/25/77
START ERECT STEEL CONTAINMENT . 01/18/78 12/21/17
START RAB BASEMAT CONCRETE 02/10/78 02/10/78
COMPLETE POST WELD HEAT TREATMENT 12/10/78 01/22/79
START M.S.T. STEEL ERECTION 12/28/78 02/12/79
START RCB INT. CONCRETE 01/17/79 11/07/78
START FHB BASEMAT CONCRETE 05/05/79 06/05/79
START PREOPERATIONAL TESTING 04/20/80 03/18/80
START SETTING NSSS MAJOR EQUIPMENT 06/18/80 06/22/80
COMPLETE RCB OPER FLOOR CONCRETE 09/23/80 10/17/80
SET CONTAINMENT VESSEL DOME 09/26/80 10/04/80
COMPLETE RAB EXT. CONCRETE 12/15/80 12/18/80
COMPLETE LOOP LARGE BORE PIPING 03/14/81 02/06/81
COMPLETE REFUELING WATER STORAGE TANK 04/30/81 04/28/81
COMPLETE RCB EXTERICR SHIELD WALL CONCRETE 03/06/81 08/11/81
INTAKE COOLING WATER INT. MTR RUN 09/25/81 09/23/81
COMPLETE OCEAN DISCHARGE PPG (KIEWIT) 12/25/81 10/14/81
TURBINE ON TURNING GEAR 12/15/81 12/16/81

CHART 4
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COMPLETED MILESTONE ANALYSIS

ITEM

ECCS FLOW TEST
SECONDARY HYDRO

COLD HYDRO

HOT FUNCTIONAL

ILRT

START SAFEGUARDS TEST
COMPLETE FUEL DELIVERY
START CORE LOAD

HOT OPS 1l

START CRIT. & PERF. TESTS

START PWR. ESCALATION
(5% PWR)

COMMERCIAL OPERATION

SCHEDULED  ACTUAL
01/04/82 01/13/82
02/04/82 02/04/82
03/17/82 05/19/82
07/03/82 10/21/82
08/11/82 11/24/82
09/20/82 02/23/83
09/30/82 12/30/82
10/28/82 04/06/83
11/30/82 05/07/83
12/21/82 06/02/83
01/05/83 06/13/83 .
05/28/83 8/8/83

CHART &




FLORIDA POWER & LIGHT COMPANY

HISTORY OF ST. LUCIE UNIT NO. 2

1973 1874 1975 1976 1977
1 2 3 1 23|41 21314 1 2|3/ 4 1 2 3|4
Preliminary Safety Limited Work | Construction Full
Safety Analysis Evaluation Authorization | Work Started Construction
Report (PSAR) Report \ /(LWA) Unde; LWA Permit Received

(April 1973)

" (Nov 1974)—t

Z_(March 1975)

CHART &

(June 1976)

(June 1977)

Construction
Work Halted Via
Order of Federal

Circuit Judge
.{(October 1976)
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FLORIOA POWER & LIGHT COMPANY
ST, LUCIE UNIT NO. 2

PROJECT ORGANIZATION CHART

PROJECT
GENEAAL
MANAGER
. .
DIRECTOR . cosT CORPORATE
Nucol:An E“EUﬁg F; 1‘"”:}[’“
AFFAIRS STAFF STAFF SUPPORT
|
o v
oA || . mn:cr -% é PROJECT %
MANAGER mnmzn.ﬁ %’WABEH/
)
i |
ENGINEERING PURLHASING LICENSING
1 PROJECT TEAM TEAM
MANAGER MEMBER MEMBER
sITE
MANAGER
F---—-----——— —-———- I
i T o i | |
mmg:nosm STARTUP 33»“#.'.5‘[ ////// ““o%mﬁ'“ SEAVICES SECURITY
QuAuTY SUPERINTENDENT bl }nmmnnem e enT| | suPERINTENDENT SUFERVISOR
AREA LS
STORES PURGHASING

LEGEND:

LS
2 worre

CHART 7
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FLORIDA POWER & LIGHT COMPANY

CONSTRUCTION
SCHEDULING FORMAT

1

MILESTONE
SCHEDULE
(200 ACTIVITIES
INCLUDES
TOTAL PROJECT)

2

MASTER PROJECT SCHEDULE .
(20,000 ACTIVITIES INCLUDING
UFP TO 10.000 FOR CONSTRUCTION)

3
DETAIL CONSTRUCTION
SCHEDULE
(32,000 ACTIVITIES W/ 70,000 RESTRAINTS)

L3

WORK PACKAGE
{400-500}

TWOWEEK LOOK-AHEAD
.{DAILY MANUAL SCHEDULE)

CHART 8
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()

FLORIDA POWER & LIGHT COMPANY

IMPLEMENTATION SCHEDULE OF CONTROL TOOLS

YEAR
1976 1977 1978 1979

ACTIVITY

1981

-
w
o

g

PROJECT
MILESTONES

ECCS

COLD HYDRO

RESTART ::J
SET NSSS O 65
[ ]

(-

SHUTOOWN >

Hor ops 1 . ™V
CORE LOAD 3>
ESCALATION

POWER

POMR (1)

LEVEL 11

SCHEDULE

LEVEL tll
SCHEDULE
START-UP SCHEDULE

MATERIAL
TRACKING

PHYSICAL
ACCOMPLISHMENT

EMS {2)

REFORECASTING

BULK COMMODITY
CURVES

BULK
CONSTRUCTION
SYSTEM TURNOVER

TREND PROGRAM
PCWL' (3) . ——

(1) PROJECT QUANTITY AND MANHOUR REPORT
@} ELECTRICAL MANAGEMENT SYSTEM
{3} PROJECT COMPLETION WORK LIST

CHART 9
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FLORIDA POWER & LIGHT COMPANY

PROJECT PHYSICAL ACCOMPLISHMENT

00 ~

BO -

nr

60

LEGEND:

a0l e am o= SCHEDULED
ACTUAL
I
m—
-
20}
1w
o (SR I O B AN O B O O 2 I N T T T T T T T T T 20 T T O T VO TN T Y I N A A O |
JIJASONDI)FMAMIIASD ND)JFMANIJJASOND ) FMNAMIIASONDIJFNMNAM])
l——1979 } 1980 } 1981 J= 1982 } 1983 —=

CHART 10
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SCHEDULE VARIANCE ON CRITICAL PATH

Docket No. 110009-El

A Nuclear Plant Built on
Schedule by Derrickson
Exhibit WBD-2, Page 35 of 54

- 2
m A=
13 B
-l = -1«
BEg —
£8/L NOWLVHE IO TWIDHIWNDD org . “
43 m
£8/r QYO 13N IINIAWOD <
A=
L L]
-.-.--.--n-.-----IO--I----.--- (LI h [TIE11]] “
- o
® - =
gs s 4°
R af -%
b < % o
B % 48
ut J-2
£h -J2
oY 4=
ek =
258 S -
NIRRT N T AN N RN RN RN R N R QD RRRR [(RLIN LI LN IR R EERAEIRATIIL AN IQI LT 1T a
=
e
— "
—N* .
I- 8
o =
e«
g a
£33 o4
APRPAN RN AR PR LU R OB RPN R AR AT NN aannuppgnbbanbdabnndbabnnnndddpranakoguwidnpuanpenipony “
u o
- ™ -
g 1= g
= i m <
E - T
a J-2 ©
I - E
d e
s
T L T LT T LR LR TR O T LT D IRTRL LN IR LR LIy Bl “
=
ad 2
] -
- ¥ =
& 3 12 8
2 2> H - -
w &, = - %
[ £ Wy =] -
-] w2q H 1=
- 5 EE 1z
F3-1-] .
AR AR RN NN RN R IR T A R D AN RN NI DARANNSRR DR RERpRRARRNEER RO N a
=
] L
o -
- -«
1z €
- -
1=
- L4
=
Hm AR0NORND) 11111} -I------GDIH -
. [ -]
- d=
m
1«
L Lt L | L [ =
4 R e = = o = =3 3 B i
{+) Qv3HY 13DdVv L WOUd -} ONIHAR

IFONVIHVA JI3TM




10
2.9

T

L7l
16}
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L4 |-
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[~ RAS-BACKFILL CONGESTION

FLORIDA POWER & LIGHT COMPANY

PRODUCTIVITY INDICATORS

PROJECT

INSTALLATION
OIFFICULTIES

OPERATING DECK

WELD RE-EVALUATION
EXPOSED CONDUIT
SEISMIC RESTRAINT
DIFFICULTIESANTAKE
EXCAVATION
DIFFICULTIES

INTAKE

EXCAVATION

lllllllllllllllllllllllllllllllllllllllllllll'lllll

WELD AE-EVALUATION
EXPOSED CONDUIT

SYSTEM
TURNOVERS
AND OVERTIME

1.7 |= INTAKE WALLS CONGESTION oc DIEFICULTIES SEISMIC RESTRAINT
. g |- MILLWRIGNTS ;u;sregrons 3 DIFFICULTIES
'5 U LABORS m._-. £
5 STRIKE H £
A AAB-CIVIL CONGESTION PREFAR RCB EMBEDS : §
.3|- OPERATING ENOINEERS PLACING REBAR THROUGH 3
BRACING & BACKFELLING AT F
NORTH AETAINING WALL H o o0 i e dap o 0
e
- - - - =
: y/
7 : E
8 H H i .
sIlllll!!fllll!lllIl?lll_llLlIIJI=LIIIIIlllll'Jl[ll_lLLll
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1378 1979 1980 1981 1962
LEGEND:
—— MONTHLY
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FLORIDA POWER & LIGHT COMPANY

SELECTED QUANTITY STATUS
(For Core Load)

FORECAST PSL NO. 2 TOTAL
PERCENT ACTUAL PROJECT
COMPLETE PERCENT FORECASTED QUANTITIES
BY COMPLETE ~ QUANTITIES TO GO
INDUSTRY AS OF AS OF AS OF
COMMODITY MODEL 2/13/83 2/13/83 2/13/83
TERMINATIONS 89.0 96.9 112,456 1,000
CABLE 92.0 98.6 4,023,070 10,000
SMALL BORE PIPE 94.5 97.6 95,964 2.341
CABLE TRAY 100.0 100.0 40,463 0
CONDUIT 83.0 . 88.4 426,529 1.500
LARGE BORE PIPE 95.0 100.0 80,279 0
LARGE BORE PIPE
HANGERS = - 98.6 4,404 60

CHART 13




FLORIDA POWER & LIGHT COMPANY

SITE ORGANIZATION CHART

SITE
MANAGER

[ 1 1 1 ) ] L l
7 .
4 '/‘"‘/ﬁ ;I.?:I/ON 4 ms:::; PROJECT CONSTRUCTION éﬁ? ,{; JECT SEAVICES SECURITY
SUPERINTENDENT oA SUSERYISON SAPCAITELBENT i SUME RINTENDENT, SURERINTE MOER SUPERVISOR
Y (177777
[ ]
7
e Ve n g Wiy
v Vi 7777, .
7] esasco /
Eun NING AND ) V/////‘// g
L/’ ?ug:é:u?s'gg L‘é RECATIONS % o AREA/
Ver ff AL s AI77P72Y. von /
7,
711777,
- DIRECTORS (4}
CHART 14
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FLORIDA POWER & LIGHT COMPANY

PRODUCTIVITY & QUALITY IMPROVEMENT

PAST EFFORTS

o & ¢ ¢ & ¢ ¢ ¢ 0 o

PERIODIC WORK SAMPLING PROGRAM
e BY CRAFT AND BY AREAS
o EQUIPMENT (CRANES AND CHERRY PICKERS}

OPERATIONS ANALYSIS OF AREAS SUCH AS STEEL ERECTION OF THE TURBINE GENERATOR
BUILDING

SUPERVISORS UTILIZATION STUDY

OFFICE ENGINEERING STUDY

CHANGE REVIEWS

PRODUCTIVITY SEMINARS

ASSESSMENT OF ST. LUCIE'S WORK SAMPLING RESULTS AGAINST INDUSTRY STANDARDS
FOREMEN/CRAFTSMEN DELAY SURVEY

QUALITY OF WORKING LIFE IMPROVEMENTS

MATERIAL TRACKING SYSTEM

NEWSLETTER

UP-FRONT PLANNING IN IDENTIFYING SYSTEMS TURNOVER PROBLEMS {ASSIGNMENT OF
%staﬂgé?hl PERSONNEL TO SYSTEM TO PREPLAN THE WORK AND REVIEW SYSTEM
NC

CHART 15
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FLORIDA POWER & LIGHT COMPANY

PRODUCTIVITY &
QUALITY IMPROVEMENT

(CONT'D)

® PROJECT PROGRESS REVIEW REPORT
® SAFETY ACTIONS
s MEDICAL SERVICES ENHANCED
e SAFETY AWARDS
® SCHEDULE OR RISK ANALYSIS
" ® CHANGE REVIEW BOARDS
® ORGANIZATIONAL CHANGES, i.e. AREA TO CRAFT
® TOOL CONTROL PROGRAM
® MATERIALS STUDIES
o ESTABLISHMENT OF QUALITY REVIEW BOARD

CHART 15A
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FLORIDA POWER & LIGHT COMPANY

MAPQ PSL 2 INDICATORS

EFFICIENCY INDICATORS
OUT/INPUT
s PRODUCTIVITY INDICATOR .

UTILIZATION MEASURES

L

L4

@

L
* WORK SAMPLING .
® DELAY INDICATORS .
°
L
L}
L]
®
]
.
®

EFFECTIVENESS INDICATORS
GOALS

ABSENTEEISM

FCR PERFORMANCE

BUDGET PERFORMANCE

SYSTEM TURNOVER PERFORMANCE
TOOL COST/DIRECT LABOR
OVERHEAD RATIO

TOTAL CONSTRUCTION PERF. BUDGET
LICENSE SCHEDULE

SCHEDULE PERFORMANCE

UNIT SCHEDULE PERFORMANCE
PARTIAL SYSTEM TURNOVER PERFORMANCE
FIELD STAFFING PERFORMANCE
STORES SUPPORT

RPA PERFORMANCE

DCN PERFORMANCE

OVERTIME PERCENTAGE

CHART 16




e

Docket No. 110009-EI

A Nuclear Plant Built on
Schedule by Derrickson
Exhibit WBD-2, Page 42 of 54

FLORIDA POWER & LIGHT COMPANY

MAPQ PSL 2 INDICATORS

(CONTD)
QUALITY

® REWORK INDICATOR

e OC HOLDS .

® NCRs PERFORMANCE
® AUDIT FINDINGS

IMPACT INTERNAL

e SAFETY

e QUALITY OF WORKING LIFE

e ATTITUDE, MOTIVATION AND MORALE
e NEWSLETTERS

IMPACT EXTERNAL

o PSC, NRC, CUSTOMERS FUEL SAVINGS LOSS,
AND NEWS MEDIA

CHART 16A




Percent Complete

100

90

80
70

3

30
20
10

FLORIDA POWER & LIGHT COMPANY

NRC NUCLEAR PLANT CONSTRUCTION
SCHEDULE MODEL

83 79 75 71 67 63 59 55 51 47 43 39 35 31 27 23 19915 11 77 3.0
rallR M W DI W S . 1 L A 1 1 L Lo

73 69 65 61 57 53 49 45 a1 37 33 29 25 '2|1 117 13 9 4 1“0

61 57 53 49 45 41 37 33 29 25 21 17 13 9 5 10

T

]

65 77 87
Comp FL Fl

Pre Op
Test

lLegend :
® Model Milestone

ry 1 M 'l L k I 3 q L [ [l 1 Il i 1 L 1 Fl 1
4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 8
Elapsed Time From First Concrete

CHART 17
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LICENSING TEAM ORGANIZATION

ENGINEERING
MANAGEMENT
TEAM
LICENSING TEAMS
LICENSING LICENSING LICENSING LICENSING LICENSING
TEAM TEAM TEAM TEAM TEAM
A B c D £
TYPICAL LICENSING TEAM
TASK
MANAGER
{FP&L)
t
TASK TASK FP&L TEAM
LEADER LEADER MEMBERS
(EBASCO) {CE)
L EBASCO L CE TEAM
TEAM MEMBERS
MEMBERS

CHART 18
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FLORIDA POWER & LIGHT COMPANY

LICENSING SCHEDULE FOR SUPPORT OF
NOVEMBER 1982 OPERATING LICENSE (OL)

CALENDAR

TASK

1980 1981

1982

‘83

oj1]12}|3\|a|8]6 8|9|0IM

L

14|15]|16 |17 |18|19[20|21|22|23 124125

26

27

O|N|D|JIFIM|A|M|J]|I[A]S

DiJIFIM|A|M|J|J]|A|S|O|N|D

ACCELERATED
LICENSING APPROACH

O

FINAL SER W/SUPPLEMENTS
"

oL

_——

FSAR QA
VERIFICATION

FSAR PUNCH LIST

FSAR STD
DEFINITIONS

NRC BULLETINS
CIRCULARS, NOTICES
10CFR21 & 50.55 (e}
REPORTS

PRE/POST DOCKET
SUPPORT

NORMAL LICENSING
PROCESS

LEGEND:

O START/END ACTIVITY
O FSAR AMENDMENT

DOCKET FSAR
Ot oren(")

NORMAL LICENSING
PROCESS

w |QA VERIFICATION

A-OL

ER-OL
O

b

be

APPLE;TION
FOR NPDES PERMIT

LICENSING TREND
ASSESSMENT

FIRE PROTECTION

NORTH ANNA SYNDROME

oy

-0
)

TECHNICAL SPECS

NRC ISSUES

SECURITY &
EMERGENCY PLANS

PROOF/REVIEW COPY

TRAINING &
ORBGANIZATION

HUMAN ENGINEERING

IMPLEMENT CHANGES
Ty ¥ 4

rd

[ ENVIRONMENTAL
QUALIFICATION

T NRC_ IMPLEMENT

_[ REVIEW™ CHIANGES

AFWS AUTO INITIATION/
RELIABILITY

g

O

™I

O

NO LOSS OF AC POWER

8]
O
O
o
>

L)

O

CHART 19




Docket No. 110009-E1

A Nuclear Plant Built on
Schedule by Derrickson
Exhibit WBD-2, Page 46 of 54

FLORIDA POWER & LIGHT COMPANY

DETAILED CONTROL ROOM DETAILED REVIEW

PROGRAM ORGANIZATION

HUMAN
ENGINEERING
PROGRAM MANAGER

HUMAN FACTORS
TASK TEAM
COORDINATOR

|l

NP O PEWw N

ST. LUCGIE UNIT 2
HUMAN ENGINEERING
DISCREPANCY REVIEW TEAM

CHAIRMAN

HUMAN FACTORS CONSULTANT REVIEW
TEAM SITE MANAGER

REACTOR OPERATOR
INSTRUMENTATION & CONTROL ENGINEER

HUMAN FACTORS ENGINEERING
IMPLEMENTATION COORDINATOR

STAFF ENGINEERING {AS REQUIRED)
EBASCO (AS REQUIRED)

CHART 20




FLORIDA POWER & LIGHT COMPANY

TURKEY POINT UNITS #3 AND# 4
STEAM GENERATOR REPLACEMENT PROJECTS

UNIT #3
1981 1982
JUNE | sy AUGUST sert | oer | wmov [ DEC aN | FeB | wmarcH | aPAIL
LAST CHANNEL
HEAD WELD COMPLETE Low
LAST POWER
RIG-IN LAST UPPER PERFORM PHYSICS
CUT FIRST NEW GIRTH PRIMARY TO
RECEIVE N.A.C. UPPER LOWER WELD SIDE TURBINE
PERMIT ASSEMBLY ASSEMBLY COMPLETE HYDRO ON-LINE
W vy Ny T2 <57
\'4 v v/
PERFORAM SECONDARY
SIDE HYDRO
JUNE | sy | august | sert | oer | wov | oec | uan | res | marcH [ armiL
. UNIT #4
1982 1963
AuGus? | seet | oct | wNov | DEC aN | Fes [ mancw | aPRIL | may | June
START HOT
LAST UPPER GIRTH
WELD COMPLETE FUNCTIONAL TESTING—
POWER
PERFORM PHYSICS
COMPLETE COMPLETE RIG-IN LAST LAST YO
POLAR FIRST MEW SECONDARY TURBINE
CRANE UPPER TuwER SIDE ON-
RERATE ASSEMBLY ASSEMBLY HYDRO
\TP by, Jyd 131 4
i N/

i [2] B

A @65

LAST LOWER GIRTH
WELD COMPLETE

avgust | sert | oer [ wov DEC | JaN ]

FEB | MaRcH |

APRIL | may | JuNE

LEGEND:
V = TaRger

E]] = ACTUAL

CHART 21
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FLORIDA POWER & LIGHT COMPANY

INGREDIENTS FOR A
SUCCESSFUL PROJECT

MANAGEMENT COMMITMENT

FINANCIAL RESOURCES

REALISTIC & FIRM SCHEDULE

CLEAR DECISION MAKING AUTHORITY

FLEXIBLE PROJECT CONTROL TOOLS

TEAMWCRK — INDIVIDUAL COMMITMENT

ENGINEERING AHEAD OF CONSTRUCTION

EARLY STARTUP INVOLVEMENT

ORGANIZATIONAL FLEXIBILITY

ONGOING CRITIQUE OF THE PROJECT

BETHESDA OFFICE FOR LICENSING

OWNER TAKES THE PROJECT LEAD
CHART 22
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FLORIDA POWER & LIGHT COMPANY

CORPORATE
OBJECTIVE FOR
QUALITY

“TO INVOLVE EMPLOYEES IN
EACH FUNCTIONAL AREA
IN THE IMPLEMENTATION OF
THE QUALITY IMPROVEMENT
PROGRAM.”

CHART 23
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FLORIDA POWER & LIGHT COMPANY

FPL PROGRAM
QUALITY POLICY

“IT IS THE POLICY OF THE FLORIDA POWER
& LIGHT COMPANY TO PURSUE AND
DESERVE A REPUTATION FOR QUALITY
LEADERSH!P FOR ALL OF ITS SERVICES
AND PRODUCTS OFFERED; BY PROVIDING
THEM IN A RELIABLE, TIMELY, EFFICIENT,
AND ECONOMIC MANNER THAT WiLL
MERIT CUSTOMER SATISFACTION.”

CHART 24
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FLORIDA POWER & LIGHT COMPANY

QUALITY IMPROVEMENT
TEAM ORGANIZATION

DIVISION QUALITY
MODEL COUNCIL

E DIVISION
TEAM

FACILITATOR

DISTRICT )
Qit
LI T [0
LOCAL LOCAL LOCAL
QT QT Qit

CHART 25
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FLORIDA POWER & LIGHT COMPANY

QUALITY IMPROVEMENT
PROGRAM IMPLEMENTATION
STEPS

MANAGEMENT COMMITMENT

QUALITY IMPROVEMENT TEAM
MANAGEMENT ORIENTATION AND TRAINING
ECONOMIC ANALYSIS

ROOT CAUSE IDENTIFICATION

CORRECTIVE ACTION

AWARENESS

RECOGNITION

CHARTY 26
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FLORIDA POWER & LIGHT COMPANY

QIP PROGRAM ASSESSMENT
(As of May 25, 1983)

PROGRAM STATUS:
¢ NUMBER OF -- TEAM LEADERS TRAINED 290

— FACILITATORS TRAINED 43
— MANAGERS TRAINED 107
® NUMBER OF TEAMS 192
e NUMBER OF SOLUTIONS IMPLEMENTED 45
* NUMBER OF SOLUTIONS PRIORITIZED 133
® AVERAGE SAVINGS/AVOIDANCE PER
SOLUTION $232,000*

*ONLY INCLUDES LOCAL SAVINGS AND DOES NOT CREDIT
ANY SYSTEM APPLICATIONS.

CHART 27
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FLORIDA POWER & LIGHT COMPANY

QIP PROGRAM ASSESSMENT
(As of May 25, 1983)

COST BENEFIT OF QIP:

ANNUAL COST OF PROGRAM . . .. ............. $1.4M

INCLUDES: QUALITY ASSURANCE.- - - .. $427K
INFORMATION CENTRAL ..$ 50K
FACILITATORS ..........8490K
RECOGNITION........... $263K
AWARENESS .......... .. % 64K
TRAINING . ... .. c0vn. .. S107K

ANNUAL SAVINGS BASED ON

CURRENT AVERAGE ........ 50000000000 0000T $57 MILLION

CHART 28
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ACHIEVING PROJECT COALS IN CONTRASTING ENVIRONMENTS ;

THE VALUE OF A STROKC MANAGEMENT PILLOSOPHY

Ceorgec B. Bradshaw

and

William B. Derrickson
Kew Hamsphire Yankee Division
Public Scrvice Company of New lampshlre

INTRODUCTLION however, utilize inrovazive constsuction
] practices developed by ESbasco and cheic
This paper fac¢uses on management principles contrastors.

that have be=2a used succesafully on two major
auclear construction projects to reach defined

Conszzuction of the Seabrook projecs was halced

goals.  On bocth projezts the Project Manager ia April, 1984, following near bankruptcy of
(PH) directed efforts to develop a firm the lead owner, Public Service of New
schedule, advertised his intenrions that it Rampshire. The projecc was rescarted in June,
would be achieved, and overcane numetous 1984, wonder the managemeat of Senior Vice
obscecles to projesc complecion. He pravailaed President, Willigam B8, Desricksoa, whe was
utilizing the principles deseribed herein. charged with ¢aking the ovait to completion
These principles are generally applicable =o afcer it was about 75% complete. Tae
any andertaking - especially large complex construction of Uaic 1 was completed on
projecrcs. schedule in July, 1986, at a savings of $560

In addigion to the difficulties »f managing a

million belaw the $830 millien completion costs
eatimgeed prior to rascvart of consatruction. A

lavge project, the Project Manager must be license ta permit fuel loading was issued by
cognizant that every actica will be reviewed the NRC ir Oceober, 1986, Curreatly, the
when complete by prudeacy experts. He aust project is awaitiog rceceipt of a low-power

take inco account the perspectives of all atake

licwnse, which has been delayed due to lack of

holders = end users, sponsors, employees, participstion in emergency plasniag by the
regulators, eavironmentalists, public advocacy Comaonwealrh of Massachuserts, and due to heavy:
groups, inctervenors, and gall other parties attacks on zhe N8C againsc alrernative

interezced in che projecs. To accompiish chis,
cthe PM needs praccical advice, and muwt resisc
the Ceundency to become enawored with the aext
best computer systea or management philosophy.
He must remesber the most important asset — the
peopie doing the work.

This paper provides osome yszeful approaches
for managers, faced wich these challenges and
asgociated decisions and choices, rcequired ko
carcy out their Gfask of wanaging a large’

licensing approaches.

INGREDIENTS FOR SUCCESS (IFS)

Upon completion of the St. Lucie 2 project, the
NRC zakad Florida Power & Lighe (FPL) to
prepare a documentc analwziag che construction
success. Thia e¢ffort lead co development of a
list, 'by the project team, of uhat chey chought
were the ingredienzs which wade the project a
success (Chart 2). This list formed the basis

project. for & "bloe bookler™ published ir respocse te
the HNRC and has bdean wused in numerjus
IHE PROJECTS presentacionsd given over the past five years by
the authors and in ar ecarlier Project
The philcsophies discussed iam this paper were Management Inscitute paper (Ref. 5). The list
asucceszfully applied to the St. Lucie i 2 has &lso Dbeen cited by the Electric Pover
and the Seabrogk Uait 1 projects {(Charz 1). Research Inaciruce (EPRI} in irs scudy of
Maoy arcicles {Ref. 1-4) and papers (Ref. 5. 6) auclear plant fead times (Ref. 7). Similar
have been written on the accocplishmears of the eonclugiong rcegavding key project success
St. Lucie team. They produced the oaly auclear factors have also been reached by Cleland
project coaplated oo schedule in the Uaiced {Ref. 8).
States ac the <time; a period of rtecord
inflation, rvegord iaterest rcates and record In Chart 2 the auccers iogrediencs are
proliferazion of 0. S. Nuclear Regulatory ecorrelated with the aix PMI body of knowledgze
Commizgion (NRC) regulations. The comstructian aceas. It iz interesting to nate those skill
durarion was 35T laas than comparable areas wmost frequently velated to a success
projects and cost was $1775/kw compared to 2 factoc.
contemporary industry average near $3000/kw,
Although 5t. Lucie Uniz 2 was a second unic, Although the combination of all twelve
its eomacruction began after Unic 1 went iaca Tagrediears for Success were critical om St.
operation with & new utilicy wmanagement Locie, some weve of greater aignificance on

teaz and many new zeguiremencs. Unic 2 &id,
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Seabrook due to Che need to adjust to a aev
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Project Description

ST. LUCIE SEABROOK
Location Hutchinson {sland, FL Seabrook, NH
Owner Florida Power & Light 12 New England Joint Owners*
Nuclear Steam Supply Pressurized Watar Reactor Pressurized Water Reactor
Net Electric Quiput 802 Mwe 1150 MWe
NSS Supplier Combustion Engineering Westinghouse
Architect Enginger Ebasco Services United Engineers & Censtructors
Construction Permit May, 1977 July, 1976
Fuel Load April, 1983 October, 1986
Commerical Operation August, 1983 =0
€ost to Complete $1.45 Bilien £4.8 Billion +
Craft Manhours to Construct 16 Million Manhours 35 Million Manhours

* New Hampshire Yankee is the Management Company formed by the original sixteen Joint Qwners.

Chart 1

{ngredients For A Successful Project

Human
IFS Time Scope Resouwrces  Communications Cost  Quality

H Management Commitment X X X ) X X X
2 Financial Resources X X X

3 Realistic & Firm Schedule X X X
4 Ciear Decision Making Authority X X X
5 Flexible Project Control Tocls X X X X

B Teamwaork — Individual Commitment X X

7  Engineering Ahead of Construction X X

8 Earty Startup Invoivement X X X

9  Organizational Flexibility X X X
10 Ongoing Critique of the Project X X
11 Bethesda Office for Licensing X X X
12 Owner Takes the Project Lead X X X X X X

Chart 2
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satageamenc philosophy. The foliowving seciions
describe how cach oF the IFS facrors affeceed
che projects. :

IFS-1 -~ HANAGIMENT COMMITMENT

preserve the decailed planning base (Ref. 5).
The Commezcial Operartion date was within ten
weeka of the original schedule, o varignce of
less than two  wasks/yearc. Thia was
accomplished in spice of majer unaatieipated

impacts by wusing a8 wmulcictude of planning
In porder for the PH to be succeasful he neads techniques, Review Boarda, inngvarive
conscruction methods and excensive matecial

an unwavering corporate commitment. TFPL made a
decisicm to wutilize a atvong matcix PM
orgaaization on Sc. Lucie and stuek with ik,
When the preiect was delayed due to intervenor

expediting efforts.

The first accion of the new PY on Seabroek in

action in the ground breakiag stage, management Maceh, 1984, wag ra recruil a strong
wade the decision to continue engineering and Construction Director and Projeet Concrola
material procuremenc in spite of rhe risk of Manager. Their first priority was to develap
long—cerm delays. Similzr commitmear vas shewn gingle integrated sachedule, based on systen
by concinuing Zull fundiang oa Se. Lucie in 1978 turnover milesztones, and incorporating input
during hard finaacial times. from all levels of asupervisioa, The major

milegctones and actusl completion dares are

The managing owners of Seabrook shawed a strang
comaifment by going outside the project ko

shown on Charz 5.

rTecruit a nmew PM with a proven record of The  scheduling effort  or  Seabrook was
coaplering projects on schedula and under sccomplished through rumerous scheduling
budgec. Alcheugh financial backing was ofcen warkshops; an approach which «lso led ra
limiced, owners gave the P4 a free hand to schedule ownership by supervision and
implement his management agenda {Char: 3). Tha subdequent  accsuncability. Trogress  wag

owners alsy showed acrong commitment in effacts
fo obrain an operating license through major
financial support of emergency planning, media

monitored and objecrives ser at daily =meetings
of the Project Completion System (PCS) ream,
during which the PCS coordiaater reviewed the

campaigns (direeted ro nertraliting adverse status of all open items on every ericieal
public opinien eften inflamed by the svstem. This forum, ofcen of 3 ceam cenbers,
policicians}, and endless wmeetings with cthe vas a sigaificant emoCional event for those wha
regulators. didn’c cake the schedule and cturaover dates
seriously. Upper management raviewed the
schedule during weekly acaff meetiogs.

Without struag owner and cocparate commitment,
the PM cannot carry ouX his plan aad
philosophies.

A realiscic and firm schedule is alse the bestc

tool available to led the project threugh
IFS=2 = FINANCIAL RESOURCES transition phases, such as from bulk
canstruccion (often with ifceatives to meec

This was as cricical on St. Lucie as Seabrook
due to the tucrmail in the wtility industry ac
the time (excessive inflatioun, high escalation
of aaterials and labor, and prolification of
NRC requirements followimg cthe TMI accidenc
(Charr 4)). 1t is listed as an importaat
criceria since without the financizl reserves
to  weather the many obstacles, the schedule
could not be maintained while s£ill producing a
tachaically sound grd licenaable projeet.
Adequate f{inancial resources coatinues to be.a
najor concern for Seabrook because of delays in
teceiving an operating license. The plant was

comnadicy inscallacion races) co scarzIup and
turnover of systems. The schedule is also a
good toal for identifying needed organizational
changes or te find "the right person for che
job” when it isx determined that perfocmance of
current supervisionm is lacking.

To emphasize schedule importance, a special
study on Seabroox determined that 871 of the
coscs wvere time relaced (Chart 6). Currentcly,
virtuvally 100% of the costs are gime relaced
since construction is complere.

1FS+4 - CLEAR DECISION MAKING AUTHORETY

cveady in July, 1586, and remains ready to

operate pending completion of the liceasing R e .

process. Unfortunately, a significaat From the project anaet, individual
accouncabilicies and lines of authority were

accuaclacion of overhead and interest costs
(approximately $50 aillion per moath — $70,000

clearly defined with stroag central Lleadership

per houz) will be borne by the cuners and rate— from the PM. 1In the caste of St. Lucie, three
payers az a result of this extended regulatary cost centers were astablished wunder the
process. direction of the ?M: rhe FPL (ownev) gzroup

under the Assiacanc Project Geneval Manager;

IF5-3 ~ RSALISTEIC AND FIRM SGHEOULE

the site under zhe dizactcion of the FPL Site
Manager; and Ebaseco {Arehirecc/EBngineer) Wew
York office under rthe direcrisn of the Ebasco

This wag one of the mogr critical success = . A 5
erireria for both St. Lucie and Seabrook. Ia Project Manager. Aa iacegrated site organiza-

the case of 5. Lucie, & 65 month conzerection
schedula vas established in 1977 (twe wmonths
before receiving a conscruction permit)., Evecy
Ceam member commicced o this schedule and FPL
did aot sbandon it. Varignces weare tracked and
acheduie work arcunds develosed in erder to
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“tigo,

of urility and contcactor persoonel, wvas
established wich a fuzrther breakdown by fouc
major construction areas (reactor contaioment,
teackor auxiliary, turbine genecator and
quilying facilitiea). The owner established
its own QA program uith contractoes working
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under FPL site construgtioa peocedures. FPL
zontrolled all Qc functions, iacluding
dertifying iaspectors and organiziag them to
MaximiZe IUPppert to conatruction forces, and ta
ainimize waicing time. -

The Seabrook project was organized during 1984
A1 a4 zcructure #imilatr to that used on St.
Tucie {Chart 7). There was a heauy emphasis
placed on selecting the best supervision for
the job {regardless af company affiliation) and
acrenalining management by coasolidnting
concractors. This insured optimum communica-
tions and ephanced rhe PM's abiliry rto tile
commitmencs directly to one manager. This
consolidazion led o crcimely and accurate
rfeporcing and aminimal ierecference (confusion

caused by too @any laye-z of commuaicacion).
The PM reinforced individual accountabilities
during weekly staff meetings and cthrough

Independent Review Teanm reposts.

Use of an incegcated organizacica and flexible

contractual agreementa helped both projeccs
make the needed changes when required. EKnowing
vha's in charge removes the “fuzz fackor™,

ensures decisions by thoase with & srake in ir,
and reducea gutside intesference.

IF5-5 - FLEXIBLE PROJEZCT COWIROL TOOLS

The key to identifying problems
making good decisions is having accurate,
relisble, detniled information. Both projects
used 2 variety of project control tools (Ref.
53); for example, or Si. Lucie a Material
Tracking Sysiem followved 80,000 icems equaziag
to 5.5 million pieces of information fa arder
to suppocrt Schedutes. Due to the completion of
major bulk cammadities og Seadcook, it was
decided o rely less en cooputerized CEM
natworks and to return fo haend drawn detailed
schedules by both building aod system which
were chen used To develop comprehensive punch
lists of open items. The Seabrook project was
4lsc sble to make valuable use of personal
computers for coamodity ctracking, unit rata
analysis, rawork, aud wmanagement of indireczs.
Indirect @anhours were brokea down into same
forty «cafegories in order to micromanage
allocsted wanpower levels. A commizment

early and

budgeting process was devaloped that atressed
sccountabilicy for coutralling <ost to the
lowest levels poasible, A3 The Seabrook
project approaches cammercial operetion, a

great emphasis has been placed on implementing
an Iaformatioa Systeme Plaa that identifies
critical plant operarional and gutomated
buginess dara needs. Applications are
increasingly becoming mainframe besed to
facilitace lacge daca bages and neel
necworking requirements.

IFS=6 - TEAMWORK -~ INDIVIDUAL COMMITMENT

fzlear roles and responsibilities, melescing the
best person Zfor cthe position, and atreamlined
macagemeat organizscion all led cgo betzev
project team wock. For St. Lucie a mazeix PM
organizaftion was eAtabliahed with sn FPL
Projecc Ceneral Mansger, who was givea overall

528

authoricy and responsibility. The projecc feam
was made up of members from 2[ FPL departments,

plus the project managers £rom Ebasco and
Combuation Engineering. For Seadrock, a
project ream headed by the Senior Vice

Prezident for WNuclear was escablished and
ineluded rhe B8 for United EZnglaeess and
Constructocs and che Gescinghoure fsire
representative (Charc 7).

One concept for aobraining commitmeat, chat
cnughs on empecially wall, wasa the “mather”
program. Problems chat had rrouble fiading a
hame were aggigned @ woCher (respensible
individual) for taxing corrective accion and

reporting on progress. The “"mothe:™ concepc
wad used extensively on both projects and
promated a auriuring atiitude ia the team.

Anocher approach used ou Seabrook, to promote a
pasitive project attiiude, was developrment of 2
"Make It Happen™ theme. Each employee was
challenged to ask, "What does it take to make
it happen on schedule?™. Report eovers, newvs

letzers, and office posters comauaicaced the
theae.
Obviously, orchestracting and directing a large

complex project involved many peopie both in
and owtside the projects. FPL held ragular
mectings with the Building Trades Council ro
improve communicationa, and at oné painc FIL's
executive management involved the entire
Florida Congressioaal delegation o aswpport
licensing of che unit. Open houses were used
on both projects to peraitc che workers, their
families and cesideats af the gsursounding
communities to tour the nuclear wunizs while
under condbtruction, On Saabroax, teamwark wag
elso promoted through rhe use of ailestone
celebracion “eritiques” involving the entire
site populaticu.

TF§-7 -~ ENGINESRING AHEAD OF CONSTRUCTION

This factor wvas mare critical on St. Luciz thaa
Seabrook due to the proliferation of changes
caused by new NRC regulations. The problem was
approached in two ways; by forming task teass
to address specific large problems, and foraing
a Change Review B3oard to assiga discrecionary
changes to a Backfic Program for completica
after commevcial oparation. Some JO Jdifferent
taxk keams were used on 5k. Lucie to address
epecific igsuea such 83 fice protection aad
loss of offsice power. Seabrook utilizes a
Engineering Change T=am to revieuw staffing
levels and all work activiries on a quartesly
basiz ia order teo effecr ctight manpover
contrel. Engineering iszuves which could impace
the project schedule wese addresased by <the
Ilndependent Review Team, co be discussed later.

IFS-8 — EARLY STARTUP INVQLVEMENT

One of the wmajor coatribucieg factera in che
completion of baoth St. Lucie 2 and Seabrook 1
on schedule was the abilicy Co cCuroover
components &aad asystems Co the #startyp 4ad
sperating departwments in a4 cimely manner., The
overall ophilosophy was o schedule for the
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earliesc posaible cteacing af equipment Ffaor ucilized to pecrform dozens of project reviews.
problem tdenrification and corrcection. On Sr. Some of chem vequived wupecial expartiise of
Lucie, the coastruction aad acartup schedule consulrancs, such as Duke Power and Ebasco
lagic  wasx invegraced cto  endure Cimely Secvices. Due fo the numerous complax issuas

engineeriag and procurement support.

eagounceged on the Seabrook prejser, the IRT

could provide an assessaenc of risk for aany
Whe . the Seabroock project was restarred afcer problem avreag at once and thus  Socus
the April, 1934 shutdown, cthe job prioritica fanagement's atteation on the most importaat

were shifred to support startup wnilestanes.
One of the firsc systems to be tested were the
diesel genevators, in order to both check ouc
the egquipmeat and evaiuate the effecriveness of
the organization. Seabraok continued o meet
all of 1its scheduled sysfem milestores and
eventually convected ta buildiag Cturnover
milestones (Chart 8) im orvrder to demonatrace
project completion and Guro as =much contsol

ones. This also vemoved portential bias and
fear obf an individual chat disclasiag a
weakneus would mean a losz of job securicy.
The IRT review had the further benefiz of
supporting the decision wmaking process aad
easuring high prudency standards. The IRY
concept is Jiscussed io moce detail lgrec.

IFS-11 - BETHESDA OFFICE FOR LICENSING

over Co Operacions a&s possible. This early
building turnover program helped esrablish an Thiz ingredient has received much atteation
end«of-1ob mencalicty, improved housakeeping and since few other ucilicies undertook

ingtilled confidence wich the ownwrs,

establizhing a local Berhesda licensing office.

regularorss and financial community, all of wham Ac FPL, the PM made the deciszioa rto shaze an
made Frequent 4ite wvisits. This appreach also office in Bethesda, Maryland (NRC office
supported a rransirion rto the "fixed prica"™ loestion) with the HNSSS veador (Cambuscion

butlding completion prograa inszituted by rhe
P¥ to firm—up completion conts {Chart §).

IF5-9 - ORGANEZATIONAL FLEXIBILITY

The PM must have the ability to reorganize the
project Lo rvespead £o porencial “schedule
buyiers™. On St. Lucie changes weee mude anear
the end of the praject to teplace the piping
contractor with Bechtel supervision and to
bring an Ebasco VP ta the site [o ovedses
alacrrical coampleczion accivitiea. On  boch
proiects, the treansition from bulk commodikies
to system 3startup rTequired giving greaters

Engineering) ¢o facilitate the complefion of
che FSAR review schedule. GCroups of engideecs
worked out of the office fo resolve WNRC scaff
reviewer questions on-the-spot, thus aveiding
dalays of up to 6=9 months ia schedule asd
improving communicacttons. In addiriee zo rhe
Bathesda office, an overall efficient working
relation-ship was developed Ddutween the Owner
and HRC ac the site and ia rhe Aclanta Regilon
office. The HNRC project wmanager, residear
inspettor, and region inspectors were all
aggresaive ia surfacing disagreemeacs ecavly so
they could be resolved and disposicioned
withour impacting the schedule.

prioricy rc©o the Scartup ocganization and
creating milestone coordinater pesitions The cradiction of @& Bethesda office wvas’
{mochers) to direct apecifiec completion conrinued on Seabrook and has been helpful

activities. Xaar the end ol both projecis the

in  cranswittiag information, eoordinating

zoject Complatioa System (PCS) coordinater hearingsg, rtespondiag to NRAC staff issues znd
became leader of the achedule theough “war acsigring with ewevgency planaing revievs,

room” type daily meetings.

ia the case of Sesbrook, the April, 1984 saut-
down of che job Facilitated a major reductica
in the number of contractors and lader Zorvce,
and u streamlining of the managemenc structure.
Duriag restaffing 2 epecial task group was
secup to rapidly identify and atcract qualified

Uaforzunacely, the current mood of the NRC is
to formalize the interface with Che ownec.
This trend may have a negative effuct on the
project's ability to receive 2 tfimely decision
on & full—power license.

ITS-12 - OWNER TAKES THE PROJECT LEAD

candidaces for eritical supervisocy posicions This ia the single wmost cricigal £fastor in
which matched in experience aad philosophy. succeasfully implementing the PFM plas  and
philasophy. On Sc. Lucie the corporate

IFS-10 -~ ON-GOING CRITIQUE OF THE PROJZCT

Judged to be one of the moat uwseful sctivities
on borh prajects wax the use of on—going task
force acadies. At St. Lucie, independent study

mapagement made an early decizion to have =
szzong PM keam and subsequently renegociasced
major contcacts oa 3 cast plus fixed fea (CPSF)
basis to inerease owner [Elexibilicy in
regquesting and using enginseriag gad

teems were wused to perform achaedule risk construction services. This same aggresaive
analyses; <onduck quality assursnce program approach was applied to the quality program,
ceviewd; verify eangineering design bgaes; and procurement activities, zad startup, which was

perform NRC tyse licensing reviews of selected
systems to aasist in coapleting the FSAR review
on schedule. Ovecall ten major reviews were
canducted {Ref. 5), including many dicectaed ac
improving craft ead supervisor productivity.

of Seabrack, a
Review Team was

bDucing rhe lasc three years
aulti-discipline TIodependent

529

staffed mostly wich utilizy employees. Ic
should be noted that the com=zitwent of che
owner to zake the lead en Sc. Lucie 2 followed
two successful ctura~key auclear projects with
Bechrel at Tuckey Point aund a coss  plus
conaccuctiaon project with Ebasco Secvices on
St. Lucie 1. These prajects developed the
uzilicy’'s experience base and confidence. When
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nagthing wroag with
the besc help i3

On Seabvook the project went from Conscruction
Management with wmany ¢oafractors, to direct
employaent of c¢cafte By UEEC, always ynder a
coat plus Fficed fee basis. The owner changed
the mechod of supervision of craft when it was
required co efficiencly complete the projecc.

Now that we have covered cthe ctwelve anjoc
ingredients for succesa, let's examine some of
philosophical choices for managing a lerge
praject.

THE PHILODSOPHICAL CHOICES

A project Zeam may perhaps consist of thousaads
of pecsans whose behavior, traioning, and ap-
bringing are all differemr. Ip order to reach
some manser of philosophical equilibrium with
the project ceam it is mnecessary for the PM
to develop his project philodophy. Ovee the
years, the following principles have consis-—
tencly proven to ba winners toward thisx goal:

e Manage by objectives - rely on schedules,
mileskones, tasks, qualicy goals, stay out
of details (rely on managemenc skills
rather than content knowledge), etc.

e Create a positive “you gotca believe™
atmosphere — avoid negativism {a ocvder to
mocivace the team (you wmuat be confident
of your ability). ’

e Doa't let chings gat started Cchat you
don't want to put op with (such as finger
pointers) - bad habicz ace hard co beeak.

e TReep it simple — large cooplex projects
are coupleced one task at a time; don’c
let the size of the project cloud your
thought . N

e Have a sound basia for all decisions =
well documented bases ace esseatial for©
assuring that the job is prudencly
wanaged.

e Adeit mistakes eaxly and move forward -
use aiscakes as sn opporrunity to learn;
don't affix blame or cveate an astwmosphare
of Eesc.

s B¢ hooest with yourself aond the team -
tell it like ic is; they need tao hear it
from you.

e Be a good liscener - people aeed someone
te listen, and ofcen zodetbing of wvalue
may be lesraed.

- Be a tean player and leadar - a team can
accompiisk almost saything.

e Takea cha time up front to solve problems
and foster a "do £t right the firsc rime”
approach.

530

abtaoined, the wsoonrer a critical problea
will Llixely be solved,

e Independent reviews are good business {aa
we've digcussed).

¢ Enjoy whar you are doing - this will
usually come if you are comfortable in the
job and can "bBe yourself™.

e Don't be encumbered by the past = whaz's
done is beyond change; congeactrate on the
future.

"Happy <Tamilies are all aliks; every unhappy
family is wahappy in its ouwn way". This quote
from Lea Talstoy's sad tale af Anna Kazenina
has been uvsed to describe the nuclear
induszry s sroubles. The project managec's
gaal should be to develop a ceam that iz a
“happy family” — bhis familyl

GETTING ORGANIZED

Counsiderable effort went into selecting the
organization structure used on ST. Lucie and
Seabrook. The gquestions znd cxiteria that have
been found useful for evaluating these
organirations include:

] Is it balanced - nn excessive auchority in
any one branch? No duplication of effoct.

e Does it have clear respoasibilicies? Do
you thave a job description for each
position, and does it .define individual
accountabilities accuraCely.

e Does it have checks and balances? Think
of <the three branches of the U.S5.
government (without the buveauccacy); is
it structured similacly?

s+ Does ir have internal eguity becween
comparable positicme in each braach? In
other words, are salaries and career paths
comparable for similar respomsibilities?

e Are cacteer paths provided aad are they
appropciate? Can people advance chrough
che organizacion?

e« Does it provide latitude to management?
Is che ocvganization £lexible enough to
allow your managers the latitude to be
creative?

The organizetios £or Few Hampshire Yankee
(Chact 7) was structured with these principles
in mind.

OTHER PROJECT ACTIONS AT SEAEROOK

To facilicate acceptance of the new orzaniza-
ticaal approaches {and associlated culture
changes) at Seabrook, training programs were
implemented for all of the project management
Tteam. Courssa included problem  soleing
Kepner-Tregoe), team building, public speakiag,
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managing management time and qualicy iaprove—
meat. These courses helped promdote Ceam
building comsunications and development of a
¢conmon managemeat language; thia was especizlly
helpBul in rezsolwisg confrontations which
inevitably arose as greater emphasis was placed
on meating schedules and budgets.

The problem solving training courses were
useful in re-orieoting project Leam membears
from being peoblem idencifiers eco becoming
problea solvers. Idencifying aand solvwiag rhe
right problem cakes zrairing and is the only
way to prevent recccurrence. Clarificacion of
roles through removal of management layers also
aids problem identification and resolutiica at
the lowaesi lavel - always the most efficient

aethod. The team building course helped
promote better iaterpersonal and listeaing
akifls, which was alsoe inecrumencal in problem

solving.

& (Qualicy laprovement Program was used on Stc.
Lucie and iniriacted on Seabrook, co promoce
both rzam building and problem sqelving. Therce
14 a growing body of kaowledge that can be used
to develop yocur own project QLP Training
FProgram. Typical program implementation steps
are shown on Chavt 14.

On Seabrook, rhe cransicion to rhe new manage-—
ment ocganizafion and emphasis on complecing
systems wvas £facilitated by consolidacing all
the crafrs under the supervision of one
contractar, UEAC, and use of the Natcional
Scabilizacion Agreement, which boch Thelped
streaniine gupervision of che crafcsmen.

PROJTCT COMPLETION SYSTEM (PCS)

The PCS pragram was utilized excensively oo
both St. Lucie Oniz 2 and Seabesok to inaeill
schedule accouncability during che ctraansicion
fromw bulk constzucfion to sysfem complatipa aad
cesc. Features of the program included:

e Developmenr of a listing of open activities
by system over ® tuo week window. Approxi-
mately 10,000 irtems ware tracked ar say one
time.

e Review of daily activities during a PCS

meezing held dia the “War TRoom" wirh
constructioa supervisars, lead system
ecoardinators, expedicors aand ather

resourcey, as required.

@ Reaglution of all outstanding fssues oa a
daily basis. This promoved 4 ac-nonszease,
no-escape 2pproach, reinforced by strong
ugpex managecent Support.

w Updacing of the PCS listing oo a daily
basis and iacogporatisn ianta the system
schedule., .

The PCS schedule was ac the lowes:t level of a
scheduling hierarchy chat iacluded the praject
suesary network, conatruction schedule and
ayatea complecion achedule.
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Suring the complerion of Seabrook, che
consfruction superviszors were accountable for
meecing both commodity installation schodules
[wich tarxet rates) and PC3 program schedules.

The dual scheduling approach was used =zo
overcome acute problem areas, such as pipe
hanger installatios and HVAC completion,

Ultimately tha PCS betame the primazy coatral
mechanism.

Succezs of the PCS program was cied to che
inevitability of the daily meecings (held aver
the last twa years of the job), the wisibilic
and commitment of %op managewent, and to the
comradery wultimacely achieved. Management
ioaction was not toleratedl

Anscther gituation which drove the fiscal and
schedule accountabilizy on Seabrook, was rhe
imposition of a 54 million per week cash Tlow
constraint for the entire project afrer restart
in July of 1984, Major milastones were
considered sacred, and in ovxder o achieve thea
{wizh a fixed manpover levell, eraft
praductivicy, rework, weekend wotrk and overtime
were all rightly controlled and reviewed oo a2
weekly tbasis. Milestones were soaetimes
redefined in order ta stress schedulse
perforoance. The vse of a east center mamager
{CtM) commitment budget system alloved veekly
accountabilicy of all dollars expended on the
project. The CCM approack became so entrenched
chat it Thas been goafinued throwgh the
operating phase of Seabrook. Ultimacely, the
weekly cash flow wenr o 510 million per weeck
during the lasz eighz wonchs of econstruction.

During the applicarion of the gcheduling
systems on Seabrook various data pracessing
techaologies were used. Pecsonzl computers

were found to be invaluable for erackiag and
reportiag manpower, inscallation end unit
rates, and for praduciag weekly budget teports.
The maiaframe was used for bateh procassing the
PCS reports and a mini-computer was used for

performing Project-2 conscruction aetwock
snalysis of the cricical path and achedule
float.

Overall, the Project Control System was an
extension of rhe Management philosophy. The
syscem promoced participation, communicacion,
commitoent and accouncabilicy, through
dedicazed adherance to & process. AL oo time
was the handling of £aca allowed to become =
major issue or end product.

INDEPENDENT REVIEW TEAM {IRT)

One effecrive way to achkieve an an-going
critique (sometimes called a "sanity check") of
che pxoject is to establish an Independent
Review Team. At Saabrook, an IRT Manages with
a six wan mulri-discipline team of conteactorns
wag organized and reported ta the VP of Quality

frograms. Members were selected Lo represeng
Engineering, Construction, QRA, Scaztug,
Operations, and wvarious other technical

disciplines aa required for special reviews. A
repart and an ascion item macrix was prapared
vith eachk ceview Ffor follow-up of cotrective
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actionr rccommendaLioas.
idencifying individuals responzible Eor follow-

helping ta prepare for
aveiding costs
implemencing regulacory changes aad controlling
sraifing levels.

The cffectivencss of the IRT was enhanced by

Eaphasis was placed on
large

reviews provided many ATchl

associated with invelvemene and
builds trcusc,

The @ost imporfant actian
projece LS

suecezsful, they
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far the owner of a
The lead. For

aec EapimmeciagiCoastruster Slems fo be

sirang  owner

This involvemenc
aad develops a3

partnership bond needed Co confront the many

ingernal and

obscacles
achievement of project goals.

facing

seledting a highly qualified teaw which bruaghc
axperience from ocher projests and avoided a
teadency Co reinvent the wheel, The aroject
organizasion learned Lo expect a qualicy job
which led to acceptance af the R s
reconmendacians . One carly priority of the
IRY was ro amalyze the Engincecing Change
Authosrization (ECA) process in che field. This
pracess included ghe angineering evaluazion of
constraction iniriaced changes. Implementacion
gf IRT recommendations to place gqualified
englineurs in different constroecion locations
enabled on-the-spor analysis and sign—off which
reduced che ECA turnaround from an average of
elevzn days Lo one day and expedited abayr 500
chaages per oonth.

TRT  scudies and cesulting orgarizatioaal
follow-up contributed ra am excellent SaLe
(Systemacic Assessment of Licensee Performance)
rating of Seabrook by the BRC {n March, 1986.
The project received tap ratings in all bae anc
of six functional areas and a twn (good ané
improwing) in Cthe other arsa. MNo sreas wers
idencified by the NRC as cmeding iwmprovemenc,

The IRT helped to reinforce the value of a
second opinion as a way o <ritique all major
decigsions and provide gprudency assurance. The
independent review or critique, can help you
2ssess wvhere you are and where you're gaing:
and, if propezly utilized, will mast certainly
iocrease the probability of success.

COXCLUSION

Adhereace TO the management approach described
hesgin conctibukbed to che sucCeas in
conatructing Sct. Lucie 2  and compisting
Seabrook 1 and satisfyicg prudeacy Tevieus.
Consciously escablishing a philoseophy for which
everyone ®wust Tsign yup" will wocivaee the
project personnel TO meet Cthe established
objeccives.

A perfect project is not neceasarily camprised
of all parfect parcs. Objectives must always
be cleacly ia £focus and the team must
vndezstand your philesaphy. Far example, a
purchasing manager zust realize that the lowest
bidder is not che bear choice, if he is uuable
to @eet cthe required delivery zchedule., The
enginsering manager must siailarly look for
technical solucigms chac will work and eacisfy
the requizemenrs ac oinimum cosc, aat the ones
that era techaically perfect. Innovativa
methods and trade-offs gze required in many
areas avery day if the project is to meer
overall objeccives and acheduls ailestones,
given monetary coastcalacs.

533

Abgve all, che Project
leader by creacing an atoosphere ZSor pgood
communications and being relencless in  the
appticacion of his philtosophies and beliefs,
These beliefs have been successfully applied co
buth the So. Lacie and Scabrook Projects.

Magager aust be a
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Six-year schedule met by Florida Power & Light and Ebasco at St Luce two sots an industry benchmark

In the frusirating world of nudear construction, the losers
get all the attention. I it's not the five construction-guality-
assurance failures ated by Nuclear Regulatory Commission
Chairman Nunzio Palladine in his Duich-uncle lecture last

Florida Power & Light Co.'s 810-Mw pressurized-water reac-
tor, at a cost of $1.42 hillion, n June, exactly six vears after s
construction pernsit was issued

That’s a benchmark in the nuclear construction business

NUCLEAR CONSTRUCTION

year, w's the WePss fiasco in Washington State, Three Mile
Island, scheduling foul-ups and the embarrassing cost spiral
that dommate the headlines.

But while most nuclear utilities and contractors have been
busy explaining thewr problems, a tightly knit team working on
an wstand off the cast coast of Flonda has been busy solving
theirs. The result at St Lucie wnit two will be completion of

28

these davs. By companson, the lead times for the 10 plants
completed since the beginning of 1978—one belore the
Three Mile Island accident in March, 1979, and the rest since
1980—have stretched out from 96 10 144 months. “When
YOu compare this job to the rest of the business, we're num-
ber one,” savs William B. Derrickson, project general manag-
er for Frgl, “and we can sill do beuer”




Of the plants under construction now, Arizona Public Ser-
vice Co.'s Palo Verde unit one. a 1,270-Mw pwit designed and
being built n the desent west of Phoenix by Bechtel Power
Corp.. San Francisco, s running a respectable second to St

-DOING IT RI

Lucie, where Ebasco Serviees Co., Inc., New York Caty, s
handling design and construction. Pale Verde's construction
permi was issued i May, 1976, and full power is scheduled
or the Combustion Engincering reactor this August, seven
years and two months later

In many wavs, St Lucie two was set up for speed:

el is a near twin of unit one, an H‘(l-&lh Combustion
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Oceanside plant gets finishing touches for full power in June.

Engineering reactor, completed by Ebasco and Fegd. on a 78-
month schedule—from construction permit to commercial op-
eration—in December, 1976.
® Design of the sccond unit was nearly 75% complete
before the start of construction, and
site preparation actually began in
June, 1976, under a himied work au-
thonzation. That was suspended by
the Nuclear Regulatory Commassion
(NRCY fowr months lLater, however,
because a new rule required siudy of other potential sites.
® FP&l was one of the early entrants in the nuclear power
business with its two Bechtel-bult Turkey Point plants south
of Mami, which were brought on line in 1972 and 73, plus
St Luce one, so it has experience building nuclear plants
® Where some oil-dependent utihities jumped into the nu-
clear era with both feet, Fr&t held back some, cmceling o

14
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planned  1L140-Mw reactors m
1976, As a result. except for
replacing the steam generators
in the two Westinghotise steam
supphy svstems w0 Turkey Pont
and 1M1 safety backfits a1 St
Lucic one. ¥r&d’s nuclear stafl
has been able to concentrate

heavily on St. Lucie (wo
CONSITUCTON.
® Becans constniion stan-

ed just as it one was being
completed, close 1o 80% of the
skilled laborers and hall of the
nonmamial stall staved on 10
build the se
& Where is
Clamshell Coalition and Diablo
Canyon its  Abalone  Allance
storming the lences, only a few
green sea turtles have shown
mich cunosity about the con-
struction at St. Lucie, The sta-
tion is located 45 miles north
of West Palm Beach n a re-
mote arca on Hutchinson Ts-
land, near the retirement
communitics  around  Fort
Pierce. The generally conserva-
uve residents i the area have
supported the plant.
n':'l)cm;md growth for elec-
oty in Florida had been
growing at 11 1o 13% a vear in
the carly 1970s. That has
dropped 10 abowt 3.8% a vear
in FP&L's service area, but it s
sull well above national aver-

ages, so there has never been any relaxing on the critical pmh
toward completion. And, while most wlities have found
themselves i a cash bind—mainly because of ambitious con-
struction programs duning a peniod of high mierest rates and

slack demand growth—¥pPit. has
maintained its fiscal fimess over the
years,

The true path. At St Luae one,
says Dermnckson, “we discovered what
tumed owt to be the real critical
path.” Despite industry experience o
the contrary, he figures that six years
“is what it ought to take 10 do this
job. In 1977, we looked at the man-

ours, the work and the logic and
came up with a 65-month schedule
for umt two that put the start of fuel
loading on Oct. 28, 19827

Crews were bolting the head on
the loaded reactor core last week,
and Dernickson (:;:«u to be at 3%
power in three weeks and at full pow-
cr in mid-June. The slip in the sched-
ule is mainly due 1o <TMl safety
backfits and other design changes re-
’i'ui“d by NRC or desired by FP&l.
To hold shppage 1o a maimimum, a
number of changes not required by
NRC or for operation of the plant—a
condensate polishing svstem, for ex-

e—have been held over for
backfitting before and during the re-

Containment shield wall sipformad n 16'2-day powr

“Once you put thiny
andd an adversary rel

Power equipment checked out in startup campaign.

ENR/Apnl 21, 1983

actor’s first refueling outage in
carly 1983 Derrickson  esti-
mates the cost of that work w
about $46 mithon.

An important clement n
making the start-up arget was
the all-out effort made by FRel.
Combustion  Engineering  and
Ebasco enginecrs in negotia-
tions with NRC over the final
safery analysis report. Getring
the safery checkoll needed Tor
an operatng hicense generally
takes about 30 months. It ook
nine months—and more than
40 across-the-table meetings
between NRC and project k‘c?‘
nical staffs—to get the regula-
tory blessing for 5¢. Lucie two

“Normally we go back and
forth with formal letters asking
new questions and requesting
detailed explanations of an-
swers,” s‘auﬁ'ntm‘ Nerses, NR€
semor project manager for St
Lucie two. “We cut through a
lot of misconceptions and mis-
understandings by sitting
across the table. Our engineers
were talking with their engi-
neers and we came away under-
standing what evervone was
talking about.”

Also, the negotiations were
conducted, for the most part,
without lawvers. “I'm - suspi-
cious of lawyers.” savs H.
James Dager, vice president of

engineening, project management and construction for FP&L

in their hands, you get a lot of legalese
tonship develops.”

attack. Completing the comstruction and li-

censimg work m 72 months—six
months faster than unit one—is no
mean achievement. Even though the
two tmits are twins, unit two is much
beehier. Tt is designed 1o meet higher
seismic and missile-impact  criteria,
for example, and all updated design
requirements. In matenals alone, that
has resulted in placement of an addi-
tonal 15000 cu vd of concrete,
1,000 wons of structural steel, 1 il
lion ft of cable, 7,000 ft of large di-
ameter piping and 4,400 more welds
on unit two,

A number of scheduling and con-
struction mnovations used at St Lu.
cie two helped crews 10 get more
work done faster, To excavate and
pour the foundation mat for the reac-
tor contanment building without al-
fecting the operation of unit one onlh
a I‘m:ilum:hrd feet away, Ebasco de-
\i‘gm-d what it claims is the first nu-
clear-safety-class cofferdam. The
180-fi-diss crcular ool was placed by
driving 500 tons of sheetpiling in 72-
ft lengths using electrical vibratory
hammers. The sheets were braced
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with mtemal compression rings made up ol S0 1ons of wide-
Hange beams, 36 in. deep. that were mstalled every 5 i on
vertical centers

After extensive  preparations,  the  concrete contamment
shickd wall tor the reactor was shiplormed in a continuous
pour ksting 16% davs. The odindrical, heavily reinforced
concrete wall, 3 fi thick, 191 v high and 74 i m diameter,
required 10,000 cu vd of concrete placed around hundreds of
embedded conduis, grounding cables and anchor bolis, Con-
ventional step-formung of shicld walls can take from 1210 18
mounths.

F'o get an carly start on the mme-consuning concrete work
mside the reactor contamment, Ebasco chose 1o heat-treat the
lower sections of the steel contaimment vessel by capping 1
with a wmporary diaphragm rather than wait unol the perma-
nent steel dome could be placed on the top of the vessel. The
lower portion of the vessel where the plates are thickest must
be heated in place to relieve
stress that builds up durng
erection. The thinner dome
plates do not need  heat
treatment.

Constriwtion of the reac-
tor auxifiary  bulding  was
done m a phased process
that let craltsmen get started
installing the control room,
electrical cable vault and
other critical equipment
while other scctions of the
structure were still being
built, The building went up
in a stairsiep fashion. As
cach elevation was complet-
ed, all major equy it for
that level was tified in before
the ool was placed.

Thanks, | needed that.
During construction of the
auxihary building. on Sept

FPEL manager Devvickson

cost control, contract admimstration and star-up. for exam-
le—its man heads up the mostly Ebasco stafl. In other areas
L.l:.mu nvnagers take the Jead, Evervone, including Tsakins,
ultimately reports w Derickson. however

The communication is buil on rust. “H Baill tells me go
ahead. that's all | need,” savs Tsakins, 1 don’t have o keep
looking over my shoulder all the pme.” And the trust s built
on the long sssociation between Ebasco and 1P&L managers,
many of whom have moved up the manks together on the St
Lucie station and other Frad. powerplants. Dermickson and
Tsakinis. for example, have been associates lor 13 vears,
“We've been working together since we were kids,” Trakins
quips, “We cach know what the other 1s going to say before
he savs 0"

Another factor m the successil construction effort, sayvs R.
W. Zaist, Ebasco project supenntendent, s the reusm 1o
basics at St. Lucie two. “Plan vour work. get the matenal here
and give the aews sobid
widance. A Jot of people

ve gotten overwhelmed
with the next best computer
svstem or management phi-
losophy. What  happens i
that all the managers and
submanagers get  so  busy
with thexr l)\\'ll’iﬂt\l“t’&.‘ that
they forget the guy in the
feld.”

Weility control. WWhere o
number of unhities have
handed management of nu-
dear projects over 1o ther
architect-engineers.  FPgd
manmagers i Miami and
the site ook control of St
Lucie and assumed responsi-
bility for their deasions, “Il
amvbody’s got a problem on
this job, everybody's got a
problem.” savs Dervickson.

! EC
Ebaseo manager Tsakiri

“1 could do one more of these
a my life and then 1'd be ready
for a nice soft desk job.” savs
the 4%vear-old project chiel.
“Uhiliies have to run the show
m this business and the plants
have to be built 1o operate.”

3, 1979, Hurricane David hit
the site, knocking down a
150-ton dernck being used
1o 1t materials o the con-
tatvment and auxiliary build-
ing. The 180-fi 1ower, 250-ft
mast and 200-ft boom were

The most important exer-
aise of that control has come
in FPEL'S aggressive starn-up
m:gmm at St Luae two,

ant operations  stafl were
brought in during 1979, 35
months prior 1o the sched-

“There may e some people
who sec w profit from delays
That's never been our way.” he
savs, adding. “NRC takes the
brunt of the blame for delass,
bt they've been muade o scape-
goat m s lot of situatons,”

destroved. But more impor-
ant, large sections of the
auxiliary building were badly damaged 'I'ﬁr initial estimate of
lost time 1o repar the damage and replace equipment was 13
wevks.

Alter the inaal shock, however, the effea of the acadent
was to shake the project up and put evervone into high gear.
“The demick collapse was probably the naning point in the
project,” savs Leo Tsakins, Ebasco project manager. "It
pulled everyone together.”

Ebasco engineers developed repair procedures and expedic-
ed orders for replacement equipment. Crews and supervisors
put in additonal overtime 1w make up for howrs spent on
repair projects. By the following November, the 13-week loss
on the entical-path schedule was made up.

‘The key ingredient in the rebound from the aane collapse
and in overcoming all other construction problems, Tsakins
says, has been the open and easy communication between his
stafl and wtility managers. The peculiar, matrix-within-s-sa-
rix site organization s partly responsible. Ebasco’s construc-
tion supervisors manage raft workers and subcontraciors,
making sure that schedules are met. Where FP&L wants direct
control and responsibility—in the areas of quality assurance,

uled fuel-load date, 10 begn
ACCCPLING SYSICIMS OF Compo-
nents of systems so they could be tested und fixed il neces-
sary. The start-up crew was gradually maeased 0 64

tions technicians, who assumed more and more conrol
ol construction as work progressed toward completion. Even-
tually, ¥PeL’s ime-tuners took over project management, (re-
ating some tension between construction and start-up stafls
But, as Tsakivs savs, “IU's good tension.”

A total of 488 separate systems were identified and sched-
uled for mmover i a priontized sequence . meet major
projeat milestones. To support that effort. a computenzed
punch list of components and work tems was developed—
ncluding a checklist of inspection schedules lor the resident
NRC inspector—io keep track of daily targets.

FPRL's aggressive stvle contrasts s with some other
utilinies that have handed management of their nuclear \Jl'ni-
ects to architect-engineenng firms. A number ol those plants
are i rouble now, Demickson points out. “You can butd all
the Eancy domes and use the best models and computes

ams in the world,™ he savs, " But if the utility doesn't get
mvolved in start-up and make sure the plant is bl 10 mn
right, all that fanoy st doesn’t make 3 hoot of difference.” ®

Reprntec kom ENGINEERING NEWS-RECORD, Apr: 21. 1683, copynght 1383 by MoGraw-Hil, inc wih all nghts ressrved
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Derrickson Testimony
Nuclear Industry Chronology 1968 to 1985

Exhibit 5

Atomic Energy Act Passed creating the Atomic Energy Commission (AEC)
First commercial nuclear power plant, Yankee Rowe, begins operation

Construction begins on Turkey Point Units 3 and 4

American National Standards Institute (ANSI) issues Standard B31.7, “Nuclear Power Piping”
replacing the previously used piping code B31.1.

AEC issues 10 CFR 50, Appendix B, Quality Assurance Requirements for Nuclear Power Plants

National Environmental Policy Act (NEPA) signed into law.

Construction begins on St. Lucie Unit |
Occupational Safety and Health Administration (OSHA) created

AEC issues initial 32 Safety (later Regulatory) Guides detailing technical methods acceptable to
the AEC staff. By 2010, over 250 such guides would be issued.

United States Court of Appeals for the District of Columbia rules that the AEC must consider
environmental issues when issuing a license (Calvert Cliffs decision).

ASME Boiler and Pressure Code Section III revised.

IEEE 279-1971, “Criteria for Protection Systems for Nuclear Power Generating Stations” issued
replacing (and expanding upon) earlier IEEE — 279 - 1968

AEC holds hearings on the effectiveness of Emergency Core Cooling Systems (ECCS). Hearings
lead to changes in licensing criteria (10 CFR 50, Appendix K).

AEC issues Safety Guide 29, “Seismic Design Classification.” [This guide along with Regulatory
Guide 1.60, “Design Response Spectra for Seismic Design of Nuclear Power Plants,” issued in
1973, changed the manner in which the seismic design basis for nuclear power plants was
determined.

AEC issues Regulatory Guide 1.70, “Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants (LWR Edition)” delineating and expanding the information requirements to
be provided in Safety Analysis Reports submitted with License Applications.

Turkey Point Unit 3 completed
Turkey Point Unit 4 completed

Energy Reorganization Act of 1974 enacted. AEC disbanded and Nuclear Regulatory Commission
(NRC) formed to regulate the nuclear power industry. Energy Research and Development
Administration (ERDA) created to assume responsibility for all energy-related R&D.
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Regulatory Guide 1.75, “Physical Independence of Electric Systems” issued changing and
defining the requirements for separation of redundant electrical and I&C systems. Plants under
construction redesigned and plants in service modified.

WASH 1400, “Nuclear Safety Study” (Also known as the Rasmussen Report) issued. First
probabilistic review of nuclear power plant safety

IEEE issues standard 323-1974, “IEEE Standard for Qualifying Class 1E Equipment for Nuclear
Power Generating Stations”;

IEEE issues Standard 344-1987, “IEEE Recommended Practice for Seismic Qualification of Class
1E Equipment for Nuclear Power Generating Stations”

IEEE issues Standard 384-1974 “Criteria for Independence of Class 1E Equipment and Circuits”
Major fire at TVA’s Browns Ferry Nuclear Plant in Alabama

Regulatory Guide 1.97, “Criteria for Accident Monitoring Instrumentation for Nuclear Power
Plants,” issued requiring additional monitoring equipment.

Regulatory Guide 1.101, “Emergency Planning and Preparedness for Nuclear Power Reactors,”
issued requiring additional planning to address anticipated emergencies.

NRC issues 10 CFR 50, Appendix I, “Numerical Guides for Design Objectives and Limiting
Conditions for Operation to Meet the Criterion "As Low as is Reasonably Achievable" for
Radioactive Material in Light-Water-Cooled Nuclear Power Reactor Effluents” (ALARA)
establishing the need for and basis of licensees programs to limit radiation dosage to workers and
public.

NRC issues NUREG 75/087 (later known as NUREG 0800) “Standard Review Plan for the
Review of Safety Analysis Reports for Nuclear Power Plants: LWR Edition” detailing and
expanding the information that the NRC regulatory staff will require during the performance of
their regulatory review of license applications.

St. Lucie Unit 1 completed
Construction begins on St. Lucie Unit 2

NRC issues 10 CFR Part 21, “Reporting of Defects and Non-compliances”

Design error related to calculation of piping stress analysis performed by Stone and Webster
Engineering Corporation (SWEC) discovered at North Anna station. All other SWEC designed
plants (i.e., Beaver Valley, Surry, Fitzpatrick, Nine Mile Point, Maine Yankee) required to re-
perform analysis. All other PWR plants required (Inspection and Enforcement Bulletin 79-07) to
verify that similar errors did not exist in their design.

Accident at Three Mile Island Nuclear Plant Unit 2 near Harrisburg, PA. (March 28)
NRC issues Inspection and Enforcement Bulletin (IEB) 79-14, “Seismic Analysis for As-Built
Safety-Related Piping Systems” requiring all plants to re-evaluate and validate the seismic design

of their safety system piping.

NRC issues multiple reports detailing changes required as a result of the accident at TMI
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NUREG 0585 — “TMI — Lessons Learned Task Force — Final Report”

NUREG 0654 — “Criteria for Protective Action Recommendations for Severe Accidents”
NUREG 0660 — “NRC Action Plan Developed as a Result of the TMI Accident” (1979)
NUREG 0696 — “Functional Criteria for Emergency Response Facilities”

NUREG 0737 — “Clarification of TMI Action Plan Requirements”

NRC issues 10 CFR 50, Appendix E, “Emergency Planning and Preparedness for Production and
Utilization Facilities” expanding the requirements for detailed Emergency Plans and coordination
with federal, state and local authorities.

NRC issues 10CFR 50, Appendix R, “Fire Protection Program for Nuclear Power Facilities
Operating Prior to January 1, 1979” detailing and expanding requirements associated with fire
protection systems.

Nuclear Waste Policy Act of 1982 (NWPA) signed into law requiring the Department of Energy to
establish a national high level nuclear waste repository. [Law was subsequently revised in 1987].
Failure of the DOE to act in a timely manner has created the need for on-site nuclear waste storage
facilities.

St. Lucie Unit 2 completed
Accident at Chernobyl Nuclear Plant in the Ukraine

NRC issues Regulatory Guide 5.65, “Vital Area Access Controls, Protection of Physical Security
Equipment, and Key and Lock Controls” expanding nuclear plant security requirements.

NRC issues 10 CFR 50.109, “Backfitting Rule” establishing the basis for post-licensing
modifications that need to be made to plants already in operation.

NRC issues 10 CFR Part 52, “LICENSES, CERTIFICATIONS, AND APPROVALS FOR
NUCLEAR POWER PLANTS” addressing the concept of issuing combined construction and
operating licenses.

NRC issues 10CFR50.65 “Requirements for Monitoring the Effectiveness of Maintenance at
Nuclear Power Plants” (“Maintenance Rule”). Rule becomes effective July 1996.

Deficiencies related to plant documentation and design bases identified at the Millstone Plant in
Connecticut result in the need for all nuclear plants to recertify their design and licensing bases.
[Letter from J. Taylor, EDO, NRC, to all nuclear utility CEOs, October 9, 1996.and NEI 97-04,
“Design Bases Program Guidelines,”]

Events of September 11, 2001

NRC upgrades nuclear plant security requirements.

NRC issues Regulatory Guide 5.74, Managing the Safety/Security Interface” and Regulatory
Guide 5.75, “Training and Qualification of Security Personnel at Nuclear Power Reactor
Facilities”

NRC issues Regulatory Guide 5.71, “Cyber Security Programs for Nuclear Facilities”
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Exhibit 6
Cumulative Regulatory Changes 1968 to 1985
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
FLORIDA POWER & LIGHT COMPANY
DIRECT TESTIMONY OF WILLIAM B. DERRICKSON
DOCKET NO. 110009-E1

Mazrch 1, 2011

LIST OF PERSONS WHITH WHOM THE EPU PROJECT WAS DISCUSSED

Abbott, Liz
Beisler, Bruce
Delowery, Mike
Fata, Alan
Fleetwood, Don
Jones, Terry
Katz, Alan
Reuwer, Steve

Sipos, Richard

Director, EPU Licensing & Regulatory Interface
Manager State Regulatory

EPU Site Director, PSL

EPU Site Director, PTN

Director, EPU Project Controls

Vice President, EPU

EPU Site Project Manager, PTN

EPU Implementation Owner, South

EPU Site Project Manager, PSL
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BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION
FLORIDA POWER & LIGHT COMPANY

DIRECT TESTIMONY OF WILLIAM B. DERRICKSON

DOCKET NO. 110009-EI
March 1, 2011

EXHIBIT 8
DOCUMENTS REVIEWED

EPPI-100R3-Project Instructions

EPPI-140R9-Roles and Responsibilities

EPPI-150R1-NBO Interface and Variance Reporting
EPPI-160R2-EPU Formal Correspondence

EPPI-170R2-Time & Exp. Reporting for Nextera support
EPPI-180 R1-EPU Nuclear Cost Recovery

EPPI-220R3-PR Funding Request and Sole Source Justification
EPPI-230R6-EPU Project Invoice Processing Instructions
EPPI-240R3-Contract Compliance

. EPPI-300R9-EPU Project Change Control

. EPPI-301R00-EPU Forecast Variance AND Trends

. EPPI-310R5 Maintenance, Development and Update of schedules
. EPPI-320R2 Cost Estimating

. EPPI-340 R3-EPU Project Risk Management Program

. EPPI-345R00-EPU LAR Engineering Risk Management

. EPPI-370R3-EPU FPL Accrual Process

. EPPI-380R1-EPU Project Self Assessment

. EPPI-445R0-Att.3 Process Flow Chart (St. Lucie) Rev. C

. EPPI-445R0-Att.3 Process Flow Chart (Turkey Point) Rev. B
. EPPI-445R0-EPU Test Guidelines

. EPPI-445R0-Test Guidelines-Attachments

. EPPI-520R I-Project Personnel Training Requirements

. EPPI-560R3-EPU Project Qualification Guidelines

. EPPI-610R2-EPU License Amendment Writers Guide




25.
26.
27.
28.
29,
30.
3L
32,
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
. EPU 3R25 Outage Report 10.22.2010
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

EPPI-810R2-PSL Severe Weather Preps
EPPI-820R00-EPU Project Environmental Control Program-PSL
EPPI-910R1-PTN Severe Weather Preparation

EPU Contract PO Funding Request-Nextera

PSL Metrics Package (10-10-27)

PTN Metrics Package (10-10-27)

FPL Bechtel Leadership Mtg. 10.6.2010
TCM-GAM-00287 Package 25489-000

Juno EPU Organization Chart

Turkey Point EPU Site Organization 8.24.2010

St. Lucie EPU Site Organization 7,.10.2010

NEXTERA 2009 10K

Nextera 2010 Third Quarter Financial Report

PTN Risk Register 10.10.2010

PSL Risk Register 11.11.2010

PTN EPU Owner Productivity Analysis 10-17-10

PSL Performance Indicators October 2010

PSL Performance Indicators for Week Ending 10.31.2010
Monthly Combined EPU Metrics 11.5.2010

PSL EPU Earned Value Report 11.5.2010

Presentation to the Executive Steering Committee 7.25.2009 St. Lucie

Docket No. 110009-E1
List of Documents Reviewed
Exhibit WBD-8, Page 2 of 4

Presentation to the Executive Steering Committee 7.25.2009 Turkey Point

Presentation to the Executive Steering Committee 1.15.2010
Presentation to the Executive Steering Committee 2.15.2010
Presentation to the Executive Steering Committee 4.23.2010
Presentation to the Executive Steering Committee 5.26.2010
Presentation to the Executive Steering Committee 6.25.2010
Presentation to the Executive Steering Committee 7.27.2010

Extended Power Uprates CNQ Update St. Lucie and Turkey Point 5.7.2010

Extended Power Uprates CNO Update St. Lucie and Turkey Point 5.14.2010
Extended Power Uprates CNO Update St. Lucie and Turkey Point 6.21.2010
Extended Power Uprates CNO Update St. Lucie and Turkey Point 7.12.2010
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58.
59.
60.
61.
62.
63.
64.
65.

66.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
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Extended Power Uprates CNO Update St. Lucie and Turkey Point 8.3.2010

Extended Power Uprates CNO Update St. Lucie and Turkey Point 8.16.2010

Extended Power Uprates CNO Update St. Lucie and Turkey Point 8.31.2010

Extended Power Uprates CNO Update St. Lucie and Turkey Point 9.9.2010

Extended Power Uprates CNO Update St. Lucie and Turkey Point 9.14.2010

Extended Power Uprates CNO Update St. Lucie and Turkey Point 9.24.2010

Extended Power Uprates CNO Update St. Lucie and Turkey Point 10.11.2010

Review of FPL’s Project Management Internal Controls for Nuclear Plant Uprate and

Construction Projects July 2009

Review of FPL’s Project Management Internal Controls for Nuclear Plant Uprate and

Construction Projects July 2010
PSLEPUAPRMOPRFinal
PSLEPUAUGMOPRFINAL
PSLEPUFEBMOPR10-03-10final
PSLEPUJANMOPR10-02-10DFinal
PSLEPUJulyMOPRFINAL
PSLEPUJuneMOPRFINAL
PSLEPUMARMOPRfinalrevl
PSLEPUMayMOPRfinal
PSLEPUOCtFINAL
PSLEPUSeptFINAL
PSLPTNEPUNucAPRKeylIssuesFinal
PSLPTNEPUNucAUGKeylIssuesFinal
PSLPTNEPUNucFEBKeyIssuesFinal
PSLPTNEPUNucJANKeyIssuesFinal
PSLPTNEPUNucJULYKeylssuesFinal
PSLPTNEPUNucJUNEKeylssuesFinal
PSLPTNEPUNucMARKeylIssuesFinal
PSLPTNEPUNucMayKeylssuesFinal
PSLPTNEPUNucOCTKeylssuesFinal
PSLPTNEPUNucSeptKeylssuesFinal
PTNEPUAPRMOPRFinal




88.
39.
90.
91.
92.
93.
9.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
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PTNEPUAUGMOPRFINAL
PTNEPUFEBMOPR10-03-10final
PTNEPUJANMOPR10-02-10DFinal
PTNEPUTulyMOPRFINAL
PTNEPUJuneMOPRFINAL
PTNEPUMARMOPRfinalrev1
PTNEPUMayMOPR final
PTNEPUOCtFINAL
PTNEPUSeptFINAL
Samples of EPU scope changes and forecast variances
EPU Project Turkey Point 2010 major decisions
EPU Project St. Lucie 2010 major decisions
Turkey Point Bechtel Scope Specification SPEC-M-156
St. Lucie Bechtel Scope Specification SPEC-M-157
Samples of EPU training records as required by EPU procedure EPPI-560
Samples of self assessment reports as required by procedure EPPI-380
PTN3R25 and 4R26 EPU Outage Details
201005_079_0365_PTN EPU Accruals
201007_079 _0358_EPU PSL Accruals
Samples of EPU budget summaries
Samples of engineering risk registers
Samples of EPU accrual worksheets

Samples of St. Lucie and Turkey Point accruals
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Exhibit 9

Photographs of the Turkey Point Congestion

Photo 1 Turkey Point Congestion
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Photo 3 Turkey Point Congestion
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Photo 4 Turkey Point Congestion
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St.Lucie Extended Power Uprate
South Laydown Area

Rigging & Heavy Haul

Replacement 2B Main South Temporary Equipment
Transformer
Warehouse Replacement Inner
Additional Contractor g‘::::::: :'::t::: Original Spare Low
New oil storage and Test Parking Pressure Turbine Rotors

Trailer
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Generator Rotor being
removed and lifted to
transporter

Scaffolding around
plant components

Temporary Offices and
Material & Tooling
Storage

St. Lucie Unit 2 Turbine Deck
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Moisture Separator
Reheater

High Pressure
Turbine

St. Lucie Turbine Deck

Low Pressure Turbine w/ Rotors removed

T EEERETY  ([AEE

Environmental Structure over the Main
Generator
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Laydown of South Turbine Building

Temporary Diesel
Generators to support
Main Generator Testing

Construction of
Environmental
Structures to cover the
Main Generator during
rewind
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2010 PTN Unit 3 Outage

Modifications Planned 01/01/2010

Install NaTB Baskets for pH control (partial)

Feedwater Heater Drains Digital Upgrades

LEFM - Spool Piece only

Main Transformer Cooler Upgrade

Switchyard Upgrades (partial)

Iso Phase Bus Duct Replacement

Heater Drain Valve Replacement

Feedwater Heater #5 Drain Piping Upgrade

FAC Identified Piping Replacement-Phase A. Unit 3 #6 Extraction Steam (partial)

Replace #5, #6 A/B Feedwater Heaters

Feedwater Heater 1-4 inspections and Contingency PC/M for FWHTR Repairs

Modifications Implemented

Install NaTB Baskets for pH control (partial)

LEFM - Spool Piece only

Main Transformer Cooler Upgrade

Switchyard Upgrades (partial)

Heater Drain Valve Replacement (partial)

Feedwater Heater #5 Drain Piping Upgrade (partial)

FAC Identified Piping Replacement-Phase A. Unit 3 #6 Extraction Steam (partial})

Replace #5, #6 A/B Feedwater Heaters (partial)

Feedwater Heater 1-4 inspections and Contingency PC/M for FWHTR Repairs

Installation of Condenser Basket Tips

deferred to 3R26 in June

deferred to 3R26 in March

scope reduced in July

scope reduced in June
scope reduced in June
scope reduced in June

scope added in August
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3R25 Outage Schedule

Planned Start 9/27/12010
Actual Start 9/25/2010
Planned Finish 10/30/2011
Actual Finish 11/9/2010
3R25 Outage Cost

Planned Cost $20.9M
Actual Cost $18.7M
Notes:

Plant trip due to Main transformer failure caused early outage start

EPU scope was completed on time, late actual finish caused by plant restart issues

Due to rescoping effort, the outage planned cost could not be obtained until 8/24/2010

Outage costs reflected only apply to costs incurred during the outage period and do not include materials
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2011 PTN Unit 4 OQutage - Planned Start 3/19

Modifications Planned 01/01/2011

PC/M Status

Material Status

Modify Deluge Piping at Main transformer

CRN sched 1/19

no issues

Install NaTB Baskets for pH control (partial)

issued

NaTB Baskets due on site 2/28

Feedwater Heater Drains Digital Upgrades (partial) issued Digital positioners due on site 3/9
LEFM - Spool Piece only issued no issues

Main Transformer Cooler Upgrade issued no issues

Switchyard Upgrades (partial) issued no issues

Iso Phase Bus Duct Replacement issued no issues

Heater Drain Valve Replacement issued no issues

Feedwater Heater #5 Drain Piping Upgrade (partial) issued no issues

Replace #5, #6 A/B Feedwater Heaters (partial) issued supports due on site 2/10
Feedwater Heater 1-4 inspections and Contingency PC/M for FWHTR Repairs issued no issues

Installation of Condenser Basket Tips issued no issues

Spent Fuel Pool Power Supply sched 2/18 cable due on site 2/9
Seismic Scaffold in Control Room sched 2/22 no issues
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[PSL - SL1-23 Spring 2010 Scope

Planned Modifications

Feedwater Heater / Drain Cooler Tube inspections

Feedwater Heater Nozzle inspections

Inspect FE-11-8A/B shell gide drain lines

Iso Phase Bus Duct Cocling test ports

Rod Control - Phase Il

T&D - 8t. Lucie Switch Replacement

Turbine Performance Test Points

Implemented Modificatiosn

Feedwater Heater / Drain Cooler Tube inspections

Feedwater Heater Nozzle inspections

Inspect FE-11-8A/B shell side drain lings

Iso Phase Bus Duct Cooling test ports

Rod Control

T&D - St. Lucie Switch Replacement

Turbine Performance Test Points

Add'l scope:
Feedwater Heater Nozzle Repairs (4A/B)
- Required based on results of planned inspections.

PSL - SL1-23 Spring 2010 Schedule

Planned Start 04/05/10
Actual Start 04/05/10

Planned Finish 05/20/10
Actual Finish 06/14/10 (Plant extension - not EPU Related)

PSL - SL1-23 Spring 2010 Cost

Pianned $18M
Actual $18.4M
Variance primarily driven by FWH Nozzle Repairs.

PSL - SL1-23 Spring 2010 Notes
EPU Completed on schedule.

Docket No. 110009-EI
PSL EPU Outage Details
Exhibit WBD-12, Page 1 of 3
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:PSL -SL2-2 O:SErlng 2011 Scope

Planned Modifications

Condensate I3ump Replacement

Exciter Cooler Upgrade

Feedwater Heater / Drain Cooler Tube inspections

Feedwater Heater Nozzle inspections

Generator CTs and Bushings and PSS

Generator Environmental Structure

Generator H2 Seal Qil Pressure Increase

Generator Hydrogen Coolers

Generator Loop Test Trailer

Generator Upgrade Rotor Repl & Stator Rewind

Inspect FE-11-8A/B shell side drain lines

LP Turbine Rotor

Main Transformer Replacement (Unit 2)

Rod Control Phase |1l

St. Lucie Metering and Relay

T&D - St. Lucie Switch Replacement

Turbine Lube Oil Lift Pump Motor Replacement (MSP)

All planned modifications are on track to complete.

PSL - SL2-20 Spring 2011 Schedule

Planned Start 01/03/11
Actual Start 01/03/11

Planned Finish 03/09/11

Actual Finish

PSL - SL2-20 Spring 2010 Cost
Planned $75.5M

Actual

PSL - SL2-20 Spring 2010 Notes




Docket No. 110009-EI
PSL EPU Outage Details
Exhibit WBD-12, Page 3 of 3

[PSL - SL1-24 Fall 2011 Scope _ |

Planned Modifications EC Status Material Status
Condenser Mods/Air Removal 02/03/11 No Current issues
Containment Mini Purge 04/29/11 No Current issues
CS Pump Flow Impacts _ 08/06/11 No Current issues
DCS Mods for LEFM and FW Ciris 03/09/111 No Current issues
DEH Computer Replacement 06/16/11 No Current issues
Electrical Bus Margin Improvement 02/16/11 No Current issues
EPU Piping Vibration Modifications 03/22/11 No Current issues
Exciter Cooler / Blower Upgrade Complete |No Current issues
Feedwater Vent Orifice Re-size 03/16/11 No Current issues
Generator Core Replacement 03/28/11 No Current issues
Generator CT & Bushings 03/30/11 No Current issues
Generator Environmental Structure 04/08/11 No Current issues
Generator H2 Coolers 012111 No Current issues
Generator H2 Seal Qil Pressure Increase 01/26/11 No Current issues
Generator Rotor Replacement & Stator Rewind 03/28/11 No Current issues
Heater Digital Controls 02/23/11 No Current issues
jHot Leg Injection Improve Flow 04101111 No Current issues
HP Turbine Rotor 03/02/11 No Current issues
ISO Phase Bus Duct Cooling 03/28/11 No Current issues
Isophase Bus Supports 06/13/11 No Current issues
LEFM Leading Edge Flow Meter 03/16/11 Na Current issues
Loop Test Trailer 01/24/11 No Current issues
LP Turbine Rotor 01/21411 No Current issues
Main Transformer Cooler Upgrade 03/18/10  |No Current issues
MS Condensate & FW Piping Supports 061711 No Current issues
MSIV Actuator Replacement 07/20/11 No Current issues
MSR Replacement 04/20/11 No Current issues
MSR/Heater Drain Valves Upgrade 03/08/11 No Current issues
Refurbish Feedwater Reg Valve 01/26/11 No Current issues
Replace Feedwater Heater S5A/B 04/28/11 No Current issues
Replace FW Pump and Spare 04/06/11 No Current issues - On Tei watch list
Replace Heater Drain Pump 02/1011 No Current issues - On Tei watch list
Rod Control N/A No Current issues
Safety Injection Tank Requal 05/04/11 No Current issues
Setpoints & Scaling BOP Complete  {No Current issues
Setpoints & Scaling NSSS Complete  |No Current issues
St. Lucie Metering and Relay 04/12/11 _ |No Current issues
Steam Bypass Controls System (DCS) Complete |No Current issues
Steam Bypass Flow to Condenser - Increase 04/13/11 No Current issues
TCW Heat Exchanger Replacement 01/21/11 No Current issues
Umbrella Mod 08/09/11 No Current issues




