
T HROUGH MAY OF this year, 23 states
have enacted electric utility restructur-
ing legislation and two more have is-

sued regulatory orders. This action, based on
information from the Energy Information Ad-
ministration, represents 54 percent of electric
capacity (394 000 MW) in the United States
and 60 percent (62 700 MW) of nuclear ca-
pacity. Twelve other states that are home to  nu-
clear power units are considering retail choice.

The subject of restructuring was discussed
at a session during the ANS Annual Meeting
held in San Diego on June 4–8. A panel as-
sembled to debate the topic included repre-
sentatives from the Department of Energy,
Electric Power Research Institute (EPRI),
Stanford University, and private industry.

Positives of nuclear power restructuring
outweigh the negatives, according to John Sta-
mos, associate director of management, plan-
ning, and analysis for the DOE. These posi-
tives include stranded cost recovery and
discussion of decommissioning costs; envi-
ronmental issues that favor nuclear (but not as
much as renewables, Stamos said); industry
consolidation, which could lead to economic
efficiencies; and increased competition that
could favor nuclear provided competitive op-
erating and maintenance costs are maintained,
which would be a major stimulus for plant li-
cense renewal.

The only negative seen by Stamos is feder-
al legislation that mandates that utilities in-
crease their renewables portfolios within the
coming decade, which could reduce market
opportunities for nuclear.

To stay competitive in an open market, Sta-
mos said, the “going forward” costs of a nu-
clear plant will probably be in the range of
2.0–2.5 ¢/kWh. By comparison, going-for-
ward costs of a new gas-fired combined-cycle
plant are estimated at 3.0–3.5 ¢/kWh.

For generation III and IV nuclear power
plants yet to be built in the U.S., “they will be
able to compete” with other load sources, Sta-
mos said, if their generating costs are in the
3.5–4.0 ¢/kWh range and capital costs in the
$1000–$1500/kW range.

More “good news” was presented by John
Taylor, EPRI vice president (retired), who
now is a consultant to that organization. Pro-
duction costs of nuclear are already competi-
tive with gas-fired plants, Taylor said. For the
1996–1998 time period, nuclear plant costs
averaged less than 3.0 ¢/kWh, compared with
3.0–3.5 ¢/kWh for gas-fired plants.

Other issues making nuclear an attractive
generator, Taylor added, include the indus-
try’s improved capacity factor (86 percent av-
erage plant capacity factor in 1999, compared
with 57 percent in 1980); safety system per-

formance indicators
that improved to an
average of 95 percent
in 1999, compared
with 70 percent in
1989; and the writeoff
of nuclear plant assets.

Value adders are
also evident in indus-
try consolidation and
nuclear’s emission-
free generation, even
though no credit is

given for this factor in the marketplace, Tay-
lor said.

It is highly likely, he speculated, that the
near-term expansion of nuclear power in the
United States will be through advanced light-
water reactors (ALWRs), principally because
the costly infrastructure and vast operating ex-
perience in the light-water systems are in place.

There is “bad news,” however, Taylor ad-
mitted. Rate deregulation makes it much
tougher to build new nuclear plants in this
country. To build a plant, private investment
will be required, but without the guaranteed
rate of return that existed in the rate-regulat-
ed system. Thus, he said, the rate of return on
investment will have to be comparable, if not
better, than competitive alternatives.

This, Taylor added, leads to three require-
ments for building a new plant: production
costs must be maintained or reduced; capital
costs must be 30 percent lower than the pres-
ent estimates for ALWRs (assuming no cred-
it is given for reducing carbon emissions from
nuclear plants); and investment costs and
planning uncertainties need to be reduced by
constructing the plant, from first concrete pour
to power operations, in three years.

Geoffrey Rothwell, economics professor at
Stanford University, expressed the importance
of further cutting O&M costs in a deregulat-
ed market. Nuclear’s average cost per kWh
fell dramatically during the 1990s, Rothwell
said. In 1989, the median cost of operating a
nuclear plant was about 32 mills/kWh, or $32/
MWh. Ten years later, by 1998, the median
cost had declined each year by about 4.1 per-
cent, to about 19 mills/kWh, or $19/MWh.

During 1989–1998, according to Rothwell,
half the decline in cost/kWh was attributable to
declines in cost (2 percent per year) and half to
increases in capacity factor (2 percent per year).
Looking closer, half the decline in cost was due
to drops in O&M costs (1 percent per year) and
half to other costs (1 percent per year).

For the same time period, median capacity
factor increased from 68 percent in 1989 to 88
percent in 1998, with more than 80 percent of
the nuclear units having capacity factors
above 75 percent by 1998.

Capacity factor, Rothwell explained, is the
sum of parts, one be-
ing capacity utiliza-
tion rate, which is a
measure of how close
the reactor is to poten-
tial when it is running.
The median capacity
utilization rate (the ca-
pacity factor when the
unit is operating) in-
creased to 99.3 per-
cent in 1998, Roth-
well noted, the

implication being that additional increases
would be difficult for most of the industry.

Further, the forced outage rate declined to
a median value of 0.5 percent in 1998, i.e., less
than two days per year, another implication
that further improvement in this area would
be difficult, Rothwell said.

Although increases in unit availability are
possible, he said, the median value for capac-
ity factor in 1998 was 88.8 percent, which
means that planned outages lasted less than
six weeks per unit per year. If this average
were to decline to three weeks per year, the
median capacity factor would increase from
about 88 percent to about 93 percent. Al-
though this improvement is possible, Roth-
well said, it is unlikely the median capacity
factor could increase above 93 percent. There-
fore, he concluded, with capacity factors now
approaching theoretical limits, the industry
must cut O&M costs to maintain the decline in
costs seen in the 1990s.

Chaim Braun, vice president of Altos Man-
agement Partners Inc., presented results of a
modeling project’s conducted by his compa-
ny that looked at nuclear power’s importance
in cost control in the northeast United States.
The project’s results showed that the higher
the regional nuclear fraction (and the higher
the installed coal plant capacity), the lower the
energy prices would be, particularly in the
crucial summer season. With a higher degree
of nuclear, he noted, greater opportunities
would exist for a region to export power, earn
extra revenues, and lower the region’s own
energy prices.

The results further indicated, Braun added,
that a premature shutdown of significant nuclear
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capacity, such as the Millstone plant in Con-
necticut, would result in substantially higher en-
ergy prices not only in the affected region itself,
but also through other interconnected regions.
The higher prices would result from inadequate
low-cost capacity to satisfy baseload demand.
This would necessitate greater reliance on im-
ports and would call into service a larger frac-
tion of high-cost peaking plants to meet the
large summer intermediate and peak loads.

Due to the interconnected nature of the na-
tion’s transmission system, he said, a large-
scale system perturbation in a particular region
would affect various nearby and remote re-
gions. Thus, Braun concluded, improved nu-
clear plant performance in New England, for
example, would have a positive economic ben-
efit in New York State and Quebec, Canada,
while an unplanned nuclear plant shutdown in
New York State would have deleterious eco-
nomic effects on most neighboring regions.

Ted Quinn, vice president of MDM Ser-
vices, of California, and a former ANS presi-
dent, looked at California’s restructuring jour-
ney as a lesson for what other states may
experience. California passed its electricity re-
structuring law in 1996, with implementation
expected by March 31, 1998. The law includ-
ed recovery of stranded costs for utilities and
provided for a 10 percent electricity rate re-
duction for residential and small business cus-
tomers. California was the first state to pass
such sweeping legislation, with full competi-
tion in that state to take effect in 2003.

Restructuring, Quinn noted, established the

formation of an independent system operator
(ISO) and power exchange (PX), required the
ISO to “efficiently use” and “reliably operate”
the California transmission grid, opened the
California electricity market to competition via
direct access and the PX, and required three util-
ities—Southern California Edison, Pacific Gas
& Electric, and San Diego Gas and Electric—
to sell at least 50 percent of all generation.

The restructuring process, said Quinn, is
complex and results in a number of issues that
apply particularly to nuclear generation assets.
These are, according to Quinn, as follows:
1. In considering the source and reliability of

offsite power, the li-
censing basis and de-
sign basis considera-
tions for offsite power
have moved from un-
der the licensees’ con-
trol to an external en-
tity (the ISO).
2. The ISO should op-
erate the grid such that
it remains “operable”
with respect to techni-
cal specifications, li-

censing basis, and design basis requirements.
3. The Federal Energy Regulatory Commis-
sion “has apparently” injected itself into the
nuclear regulatory business, Quinn said.
4. Activities governed by the NRC are being and
will be moved to a non-NRC regulated entity.
5. Nuclear’s interests appear to be lacking in
the restructuring process.

6. The level of nuclear business risk is still
unknown.

For the transition to a deregulated environ-
ment, nuclear utilities need to consider the fol-
lowing, Quinn noted:
� A utility must use lessons learned from its
transition period to operate effectively after
the transition has ended, when it finds itself in
a deregulated market.
� Nuclear safety concerns must be met,
Quinn stressed, and sufficient resources must
be devoted to operations in the new world of
deregulation. The NRC will be paying partic-
ular attention to nuclear utilities in restructur-
ing transition.
� Lessons learned in the separation of own-
ership from transmission and distribution need
to be written down.
� Questions remain to be answered: If gener-
ating plants continue to run only if their costs
are at or below the wholesale price of electrici-
ty, how will nuclear compete? Should the own-
ers of nuclear plants choose to accept a price be-
low running costs for some interim period in the
hopes of increased profitability in later years?
� The issue of fuel diversity and environmen-
tal concerns needs to be studied, Quinn said.
� According to a DOE report released in Jan-
uary 2000, the nation’s power system is less
reliable because of deregulation, said Quinn.

In the end, what effects will increased com-
petition have on the safe operation and de-
commissioning of nuclear power plants, with
California as the first case study? This chapter
has yet to be written, Quinn concluded.
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