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Overview
Nuclear power plants use the forces within the nucleus

of an atom to generate electricity.

The first nuclear reactor was built by Enrico Fermi
below the stands of Stagg Field in Chicago in 1942. The
first commercial reactor went into operation in

Shippingport, Pa., in December, 1957.

In its early years, nuclear power seemed the wave of the
future, a clean source of potentially limitless cheap
electricity. But progress was slowed by the high,
unpredictable cost of building plants, uneven growth in
electric demand, the fluctuating cost of competing fuels

like oil and safety concerns.

Accidents at the Three Mile Island plant in Pennsylvania
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in 1979 and at the Chernobyl reactor in the Soviet Union
in 1986 cast a pall over the industry that was deepened
by technical and economic problems. In the 1980s,
utilities wasted tens of billions of dollars on reactors
they couldn’t finish. In the *90s, companies scrapped
several reactors because their operating costs were so

high that it was cheaper to buy power elsewhere.

But recently, in a historic shift, more than a dozen
companies around the United States have suddenly
become eager to build new nuclear reactors. Growing
electric demand, higher prices for coal and gas, a
generous Congress and a public support for radical cuts
in carbon dioxide emissions have all combined to
change the prospects for reactors, and many companies

were ready to try again.

The old problems remain, however, like public fear of
catastrophe, lack of a permanent waste solution and high
construction costs. And some new problems have
emerged: the credit crisis and the decline worldwide of
factories that can make components. The competition in

the electric market has also changed.

Nonetheless, industry executives and taxpayers are
spending hundreds of millions of dollars to plan a new
chapter for nuclear power in the United States and set

the stage for worldwide revival.

Recent Developments: Safety and Output

In 2009, reactors are producing more electricity than
ever before, about 20 percent of the kilowatt-hours used
in this country, by getting more power out of old plants.

Many reactors were designed to produce more power
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than had been applied for. In the 1990’s, a number of
companies asked the Nuclear Regulatory Commission
for “uprates,” which allowed them to make changes,

often small, that increased their output.

Nuclear plants are also running longer, in part because
deregulation of the industry has given companies an
incentive to get as much as they can out of each plant. A
capacity factor - the percentage of power a plant could
produce if it ran continuously it is actually putting out --
of 60 or 65 percent used to be common; now the norm is
90 percent. Such increases have been essential to the
survival of plans like Indian Point 3 in New York, which
has gone from 40 percent in the 1980s to around 90

percent now.

Safety issues have persisted, and one incident in an Ohio
plant in 2002 in particular shook confidence in the safety
of reactors and the quality of nuclear regulation.
Regulators ordered plant operators around the country to
inspect a spot in the lid of reactor vessels that was
known to be prone to leaks. In the Ohio plant, the
operators were shocked to find that the boric acid that is
mixed into reactor water to stabilize the reaction had
eaten away a chunk of carbon steel the size of a football,

leaving the vessel vulnerable to a failure.

New Designs, New Issues

On the drawing boards at government labs are all
kinds of exotic designs, using graphite and helium, or
plutonium and molten sodium, and makinghydrogen
rather than electricity. But the experts generally agree
that if a reactor is ordered soon, its design changes

will be evolutionary, not revolutionary.
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Many of the new designs have focused on the
emergency core cooling systems, where the new goal is
to minimize dependency on active systems, like pumps
and valves, in favor of natural forces, like gravity and
natural heat circulation and dissipation.

Westinghouse is one of the companies trying to market a
reactor, the AP1000. with what is called a passive
approach to safety. Compared to Westinghouse designs
now in service, it requires only half as many safety-
related valves, 83 percent less safety-related pipe and

one-third fewer pumps.

A French company called Areva is building the EPR, for
European Pressurized Water Reactor, which has four
emergency core cooling systems, instead of the usual
two. That not only makes it less likely that all systems
would fail, but would allow the plant to keep running

while one of the systems is down for maintenance.

The third entry is General Electric’s Economic
Simplified Boiling Water Reactor, derived from its
boiling water reactor design. It is tweaked for better
natural circulation in case of an accident, so there will be
less reliance on pumps. But three of its four potential

customers have backed away.

The Nuclear Regulatory Commission is also considering

a proposal that it give approval to a handful of
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standardized, completed designs, rather than approving
each plant’s design individually after construction-had
begun. The hope is to cut a 10-year construction process
in half.

Nuclear Power and Climate Change

Nuclear power has gained new adherents in recent years,
including some environmentalists who had previously
opposed it. The reason is growing concern over climate
change, and the role of energy production in the build-
up of carbon dioxide in the atmosphere. Nuclear plants
do not burn fuel and so produce no carbon dioxide.
Proponents of nuclear power say it is the only available
method of producing large amounts of energy quickly
enough to make a difference in the fate of the

atmosphere.

In the 2008 presidential campaign, Senator John
McCain, the Republican candidate, made expansion of
nuclear power a central point of his agenda both for

energy and global warming.

But expanding nuclear power to replace coal and oil
would be a massive job, on a scale that some consider
unrealistic. A study by the the Princeton Carbon
Management Initiative estimated that for nuclear to play
a significant role in cutting emissions, the industry’s
capacity would have to triple worldwide over the next

50 years -- a rate of 20 new large reactors per year.

At the moment, though, industry leaders in this country
wonder whether the worldwide supplier base could
support construction of more than four or five reactors

simultaneously. Some reactors under construction, like a
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prototype EPR in Finland, are over budget and years
behind schedule. All new projects have to depend on a

single supplier for the biggest metal parts, Japan Steel
Works.

And at the moment, the price of nuclear power seems
too high. In Florida, Progress Energy wants to build two
reactors with a total cost, including transmission and
interest during construction, that translates into about
$8.000 per kilowatt of capacity -- the amount of power
needed to run a single window air conditioner. On a
large scale, it may be cheaper to build better air

conditioners, some energy experts suspect.

Recent Developments

The Obama administration favors new loan guarantees,
beyond the $18.5 billion provided in a 2005 energy law,
but not as much as the industry wants. It opposes
opening a waste repository at Yucca Mountain, although
that goal has long been sought by the industry. It has

favored new reactors as part of the energy picture.

And the industry is getting ready to build again.
Executives say that regulation of carbon dioxide is
coming, which will handicap their competitors, and that
many nuclear plants are getting old and will need to be
replaced.
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