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Background

During the 1970’s and 1980’s the utility industry was se-
verely challenged to manage their nuclear power plant
construction projects in a prudent manner. Most of the ar-
ticles in the Wall Street Journal, Forbes [1] and others told
of the horror stories about out of control costs, schedules
and quality. The consequences included: cancellations,
conversions, mothballing, redesign and reconstruction,
rate impacts, litigation, and bankruptcies. In most cases,
management prudence was called into question.

[Prudence a: wisdom shown in the exercise of reason,
forethought, and self-control b: sagacity or shrewdness in
the management of affairs shown in the skillful selection,
adaptation, and use of means to a desired end c: provi-
dence in the use of resources d: attentiveness to possible
hazard or disadvantage]

Webster’s Dictionary

During the 90’s and into the 2000’s the utility industry
will continue to be severely challenged to manage their
power plants and operations prudently during the transi-
tion toward a market driven, competitive, deregulated
business [2]. Despite these dynamics and new challenges,
fundamental and sound management principles must pre-
vail for individual utilities to survive.

In the 1960’s and 70’s electric utilities were looking to
diversify their fuel mix and meet environmental standards.
Many choose nuclear power as a way to meet their rapid-
ly growing electric demand. Although hundreds of plants
planned were canceled during the mid and late 70’s, the
industry is currently comprised of 48 utilities operating
110 reactors which provide over 20 percent of the coun-
try’s electric power. These reactors represent embedded
costs of well over $300 billion, and it is the role of utility
management to deploy these capital resources effectively
using prudent management practices. However, the wide
variation in the performance of these plants, combined
with current cost slashing zeal, calls into question whether
or not prudent practices are being followed in all cases.

In discussing the safety of these reactors Ivan Selin (past
Chairman of the NRC) stated that a particular frustration
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of his has been to see “comparable plants run with non-
comparable results.” There is, he added, “a very wide range
of performance between the best plants in the United
States and the worst plants. I don’t think there is any ex-
cuse for that.

Bulletin of the Atomic Scientist, 11-12/94

In order to explore why certain nuclear utilities have
been more successful than others, and to identify work-
able and prudent practices, let us examine the history of
some of the larger nuclear utilities.

Introduction

Over the last decade, the electric utility industry has clear-
ly bitten into the apple of competition. We have also seen
significant forces affecting utilities due to federal and state
rate regulator transition from the traditional cost based re-
covery schemes to market price driven. This transition
was being made at the same time that nuclear power was
working out the “bugs” in its operations and manage-
ment. 

While these times have added new dimensions and
challenges to utility managers, a few utilities have met sig-
nificant challenges that led to turnabouts in operations
and maturation of their nuclear operations using prudent
management and project management tools. These utili-
ties not only addressed short-term challenges, but also ad-
dress their corrective action on ensuring long-term health
and prosperity of company assets, both personnel and
generating plant capital. A few of these utilities are iden-
tified in the sections that follow.

Differences between the two largest nuclear
utilities

Duke Power Co. has seven operating reactors at three dif-
ferent sites and is the second largest nuclear utility. Not
only have they had a reputation for some of the lowest
capital costs, they have consistently run their plants well.
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In a recent issue of Nuclear News [3] Duke’s plants had a
combined capacity factor of 79.9 percent between 93-95
and were ranked sixth among multiple site utilities. More
significantly, Duke has maintained these relatively high
standards year after year.

By contrast, the nations largest nuclear utility, Com-
monwealth Edison (ComEd), has twelve units at six dif-
ferent sites and, although a leader in the industry, has been
consistently plagued by operating problems. Two units are
on the NRC’s “watch list” and most of their other plants
have been fined for NRC violations. The combined ca-
pacity of their 12 units was 67.4 percent between 93-95,
was ranked twelfth out of 15 multiple site utilities, and
had half their plants in the lowest quartile of performance. 

Why has one utility been consistently better than the
other? Has ComEd been prudent in managing its nuclear
fleet? Why hasn’t Duke experienced setbacks like many of
the nuclear utilities? Have they done a better job of man-
aging their investments? Do they have more corporate
pride? How have they avoided becoming complacent or
neglecting one unit at the expense of another? Are they
employing the same prudency standards used to construct
their units?

The answers may be related to how prudently decisions
are being made in one case verses the other.

Utilities with recent nuclear woes

Northeast Utilities is the largest utility in New England
and one of the bigger nuclear plant operators, having five
units located at three different sites. Over the past two
years all five units were in the bottom half of the capacity
factor rating and the utility was ranked ninth out of 15
with an average capacity factor of 72.7 percent. This was
a significant improvement over the performance in 90-92
of 56.8 percent and would indicate a positive trend.
However, something went wrong as the following head-
lines and articles indicate:

NUCLEAR WARRIORS, Time, Special Investigation,
March 4, 1996

NRC Is Threatening to Revoke License For Northeast
Utilities’ Nuclear Reactor, WSJ, April 8, 1996

Regulatory Woes Push Northeast’s Stock Down 13 per-
cent, WSJ April 9, 1996

Violation of operating rules and other safety concerns
prompted the NRC to shut down NU’s three Millstone
nuclear power plants. With nearly all of their nuclear units
shutdown, which is a major portion of their generating ca-
pacity, these acts of apparent imprudence will have a sig-
nificant effect on their operating costs and possibly impact
the current management. In NU’s case the problem
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seemed related to people operating in an imprudent man-
ner, such as ignoring safety regulations. The root cause
may be lack of involvement by senior management in
plant operations, resulting in a lack of follow through on
corrective action plans.

Florida Power & Light is another utility experiencing
recent problems at its previously heralded St. Lucie nu-
clear units [4]. Some of these problems have been direct-
ly attributed to excessive staff reductions and management
complacency, impacting critical operating and mainte-
nance activities. This is particularly surprising in light of
recent acclaim received for improvements in operation of
their Turkey Point nuclear units (unit 3 had the greatest
improvement in capacity factor of any reactor in 93-95).
Does this represent management neglecting one plant at
the expense of another? Overconfidence based on prior
years of successful operation? Or just indiscriminate cost
reduction by management? Regardless of the specific rea-
son, management prudence becomes an issue.

Some of the success stories

The nuclear industry has many heroes [5] and examples
of prudently managed nuclear programs and companies.
For instance, Northern States Power’s three units placed
first, sixth and ninth in capacity factor out of 108 units
over the past two years. It would be hard to refute that
NSP achieved these results through prudent management
decisions. Similar high performance was obtained by
Southern Nuclear’s Vogtle units.

The utility given the highest accolades for recent im-
provements in its nuclear operations was PECO Energy
System (formerly Philadelphia Electric Co.) This is partic-
ularly relevant to the issue of prudence, since this turn-
around was largely due to a new management team which
was put in place following the 1987 shutdown of the
Peach Bottom units triggered by reactor operators sleep-
ing on duty. In this case management had a major chal-
lenge in changing the culture that led to shutdown of their
units. This challenge was met primarily by opening lines
of communications between corporate and plant manage-
ment. PECO Energy has also been aggressive in cutting
staff and costs [6], but not at the expense of ignoring em-
ployee anxiety [7], and evidently not at the expense of ef-
fectively managing their four large nuclear units - Peach
Bottom and Limerick.

Virginia Power company had overcome significant dif-
ficulties in its early days with their Surry units, but in May
1989 the station was placed on the NRC watch list. This
unexpected event shook management and led to signifi-
cant internal changes and initiatives at both the Surry and
TE 27th Annual Seminar/Symposium
resented October 7 to 9, 1996



North Anna stations. Swift management attention result-
ed in the NRC taking Surry off the watch list in six
months, as compared to some 18 to 36 months for other
facilities. Over the last five years, Virginia Power has de-
veloped into one of the world’s premier nuclear opera-
tors. and has received top ratings by INPO, the industry’s
oversight organization.

Baltimore Gas & Electric was faced with significant
challenges during the transition from construction to op-
erations. During this period many good practices of pro-
ject management were not followed on the operations
side; prudent management was seen more as a “get it in
the rate base” and keep our operations costs to a mini-
mum. In late 1988 their practice of not meeting commit-
ments to the regulators, led the NRC to place the two unit
Calvert Cliffs station on the agency’s watch list. It took
nearly three years and several management changes and
decisions on improving plant systems and programs be-
fore the units were removed from the NRC watch list.
Since that early wake up call, BG&E has taken the two
units from the near bottom of the NRC’s problem list to
one of the best operated facilities in the region. By its re-
cent record of accomplishments, BG&E has shown that it
is possible to operate both safely and economically. In the
recent Nuclear News capacity factor rating, Calvert Cliffs
Units 1 and 2 had the second and fifth greatest improve-
ment in capacity factor of 36.7 percent and 32.6 percent.

Perhaps, overall improvements in the operation of nu-
clear units may simply reflect building on successful ex-
perience; or, greater acceptance and implementation of
Institute of Nuclear Power Operations (INPO) recom-
mendations, as suggested by Nuclear News. However, as
the pressures mount to reduce operating costs, and thus
staffing levels and funds for major maintenance, the chal-
lenges to make prudent decisions will increase. Failure will
result in problems such as those being experienced by NU
and FP&L.

What are some things that work?

It is strongly believed that the things that work for a pru-
dently managed project also work for prudently manag-
ing an operating nuclear plant, or even a company. Some
of these beliefs are based on highly successful experiences
building large complex projects [8,9] and serving as ex-
pert witnesses during numerous rate hearings and litigat-
ed disputes over large projects.

At the completion of the St. Lucie Unit 2 construction
project (built on-schedule in 1983) the project team iden-
tified 12 success ingredients (which have been used as pru-
dence standards). Some were unique to that project; how-
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ever, three of these standout as the most crucial for any
project: 

1. management commitment, 
2. clear decision making authority, and 
3. organizational flexibility.
In the way of illustration, during construction of St. Lu-

cie Unit 2, FP&L’s management was committed to com-
pleting the plant on schedule due to the need for generat-
ing capacity. This management commitment was severely
tested at various times for such things as: (a) obtaining
congressional action to overcome licensing obstacles, (b)
recovering from major hurricane inflicted damage, and (c)
expediting safety equipment and critical materials. No en-
terprise can succeed without similar management com-
mitment to all elements of the organization, especially
their major capital assets.

Clear decision making authority is the essence of pru-
dent management. Confusion over roles and responsibil-
ities is one of the most damaging factors toward over-
coming obstacles and achieving project objectives. In the
case of St. Lucie 2 the owner (FP&L) took the lead and
designated a Project General Manager (PGM) to be re-
sponsible for the overall project management. All of the
contractors reported to the PGM, and were accountable
to him for performance - no exceptions!

At first blush, organizational flexibility may not seem
to be as critical as management commitment and clear de-
cision making authority, but in the authors’ opinion this
ingredient can be as crucial. For example, can a major
project such as steam generator replacement be handled
by the maintenance department? Probably not. In the case
of St. Lucie 2 there became a time when the PGM placed
the startup manager in the lead due to the phase of the
project. At other times various organizational units took
the lead, such as planning and scheduling when the pro-
ject was shutdown and needed a new schedule baseline.
Similar organizational flexibility was essential to complete
construction of the Seabrook project, on-schedule and
within stringent cash constraints, after a forced shutdown
in early 1984.

Applying these ingredients to achieve specific results,
the FP&L PGM ascribed to the “mother theory” (this the-
ory was cited in a Wall Street Journal article on St. Lucie
[10]). During system completion on St. Lucie 2, project
management assigned responsible individuals as “moth-
ers” for full accountability in completing major systems.
These system mothers provided for the care, feeding and
nurturing of the equipment toward plant acceptance. In
fact, any temporary plant position, such as Outage Man-
ager, fits this description.

For further research on the nuclear industry manage-
ment assessments, readers are referred to the NRC publi-
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cation NUREG-1055 [11], as well as Cleland’s many fine
articles in PMI proceedings [12]. The NRC report was tru-
ly a landmark study of the design and construction of nu-
clear power plants, and found that deep utility (owner) in-
volvement in project controls and quality were essential
ingredients for success. This study also cited St. Lucie 2’s
experience (as Case Study E) and notes that a spirit of
teamwork, commitment and loyalty to the project was
achieved, and that the project experienced no major qual-
ity problems (a condition that plagued many other nuclear
projects). The NRC concluded - “Good management prac-
tices can produce quality amidst commitment to schedule”.

Other things that work - use of performance
indicators

Successful completion of large complex projects is often
associated with heavy emphasis placed on the use of per-
formance indicators (e.g., reference 8). This is related to
the principle - if you can’t (or don’t) measure it, you can’t
improve it. In addition to formal measures of performance
(such as percent complete, critical path variance, number
of automatic trips, equipment out of service, capacity fac-
tor, etc.), prudent management uses informal indicators
(see Table A).

Informal indicators are those things gleaned by talking
to project and plant personnel, by walking around ob-
serving, or by reading between the lines. Possibly a book
could be written on informal indicators, but ones com-
monly used by the authors include: increases in the num-
ber of cars in the parking lot, changes in housekeeping,
not following procedures, material conditions, excessive
complaining, absenteeism, etc. - see Table A. Each of these
may require root cause analyses for proper explanation.
Nonetheless, it is strongly believed that these informal in-
dicators present a “wake-up call” well ahead of the formal
indicators. Hence, prudent management will learn to
proactively respond to these early warning signs.

In support of the above, it has been observed that many
serious problems got that way because someone ignored
the early signs that the project, plant or company was in
trouble. An example of a proactive measure is to direct an
independent review of a suspected condition adverse to
quality. For these to be successful, the organization must
be open to outside advice. Another technique used suc-
cessfully is the suggestion box in which management re-
sponds to all requests for information.

Obviously, there are many other things that work and
are important to project success, and the reader is referred
to PMI’s “A Guide for Project Management Book of
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Knowledge” for time honored project management tech-
niques.

What are some things that may not work?

Many companies are looking to reengineering as the “sil-
ver bullet” to cure all of their ills, however, two out of
three re-engineering efforts fail to produce the results ex-
pected [13]. In the article cited, the author gives five ex-
amples with the following titles:
• Failing to keep information technology (IT) from dri-

ving change, rather than enabling it
• Failing to re-engineer entire customer-to-customer

processes
• Failing to anticipate people’s resistance to change
• Failing to support re-engineered processes with man-

agement structures, and
• Failing to revamp compensation and training programs

in restructured organizations.
The author [13] also notes that re-engineering is not a
worthless exercise and can, and does, work when imple-
mented properly. 

The point here is that there are no magic cures, and
that possibly management need only to do what they
know is right and prudent and not abdicate their respon-
sibilities by deferring to “another study” or become en-
amored with the latest IT tools to fix everything. Re-
member that when all else fails, read the instructions.

Some other issues

In a free market economy the market place establishes the
value of things and industries that fail to respond to the
consumer pay a large price, such as the American auto-
mobile industry did over the past 20 to 30 years. In the
case of regulated utilities the Public Service (or Utility)
Commissions represent the consumers in lieu of competi-
tion.

As state PSC’s push utilities to become more cost ef-
fective with the use of incentives and other devices, one
questions if they are acting prudently, or unwittingly con-
tributing to long-range problems, such as causing utilities
to defer plant improvements. Are PSC’s becoming part of
the problem by encouraging staff reductions that cut-into
nuclear O&M experience base? Is there so much pressure
to reduce outage durations that quality or safety could be
compromised? Are PSC’s applying the same standards to
independent power producers as to the large utilities? Are
PSC’s now penalizing utilities for nuclear plant costs they
approved? These pressures must by countered with pru-
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dent management practices by the utilities in the opera-
tion of their major capital assets.

As pressures mount on the utilities they must not let
one set of problems distract them and neglect their other
plants or projects. In the case of PECO, did management
focus too much attention toward completing construction
of the Limerick units at the expense of attention to the op-
erations of Peach Bottom? Did FP&L ignore St. Lucie op-
erations while correcting those at Turkey Point after Hur-
ricane Andrew? To be successful, management’s role is to
manage the entire enterprise, not just the acute problem
areas.

Power plants should be run from the plant, not the
home office; but corporate management is responsible for
incorporating checks and balances, and promoting team
work and good communications. Using the mother theo-
ry, utility management must assign qualified resources as
plant managers, and then provide them the necessary sup-
port to run the plant effectively, and monitor their per-
formance frequently. Responsible and qualified managers
(mothers) worry more about their projects and plants.
They expend the necessary energy to see that everything
that can be done is done. When it comes to prudently
managing an operating nuclear plant, the basics of “man-
agement by walking around” may still be one of the best
approaches.

Conclusions

Prudent management practices apply to projects just as
they do to nuclear plant operations. Successes in manag-
ing projects can spill over into operations and vice versa.
Turning around a problem operation is a project, and
should be prudently managed in much the same way, us-
ing management commitment, clear decision making au-
thority, flexible organizations, and monitor with appro-
priate formal and informal indicators.

Lastly, it should be noted that the opinions stated here-
in are technical rather than legal. Readers interested in le-
gal opinions relative to utilities and prudence are referred
to articles by Randall L. Spek [14].
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