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Nuclear power/is in

Soaring natural gas
prices, blackout fears
- stir interest in reactors

Associated Press

WASHINGTON Nuclear
power is making a comeback two
decades after the Three Mile Island
reactor accident.

natural gas prices, con-
cems about climate change and fear
that California blackouts will spread
have made electricity from the atom
more attractive, though critics still
worry about safety and what to do
with radioactive waste.

For the first time in decades,
there is serious talk about building a
new nuclear power plant in the
United States. At least one utility has

suggested it may submit a license
applitadontodleNudearRegu!am-
ry Commission within a few years.

This stirring of interest for a new
reactor “would have been unthink-
able even a year ago,” says the com-
mission chairman, Richard Meserve,
who has directed a task force to
examine how to handle a new
license application.

Not since 1973 has an American
utility sought to license and gone on
to open a new nuclear power plant.
Only a few years ago, industry ana-
lysts predicted scores of electric
power reactors would be shuttered
under the economic pressures of
electricity deregulation.

Instead, the country’s 103 com-
mercial reactors are chuming out
power at unprecedented efficiency,
safety indictors have improved
steadily, reactors put up for sale are
attracting eager bidders, and the line
of applications for 20-year license
renewals is growing. Owners of
nearly half of the operating plants
already have said they will seek
extensions when their permits
expire. So far, two extensions have
been granted.

Nuclear power was stunned

electricity
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increase in electricity production from the nation’s nuclear power
plants. ('.7urrent|yr there are 103 nuclear power plants in 31 states.
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almost into submission 22 years ago
by the Three Mile Island reactor
meltdown near i Pa., and
was pummeled further a few years
later by the Russian disaster at Cher-
nobyl.

Since then, it has struggled to
keep itself on life-support while
designers worked on what they
maintain are safer reactor designs.
Now it has caught the attention of
the Bush administration as the White
House maps out a broad energy
blueprint to present to Congress.

Vice President Dick Cheney,
who heads the president’s energy
task force, has been touting nuclear
power as essential to America’s
energy needs. At least some of the 65
new power plants that need to be
built annually to meet future elec-

tricity demand “ought to be
nuclear,” he told an interviewer
recently.

“It's the only way to deal with the
question of global warming,”
Cheney argues, a theme pushed by
the nuclear industry for several
years.

Without a serious accident in
years, nuclear power also is gaining

at the grass roots. Half
the people queried in a new Associ-
ated Press poll support using reac-
tors to produce ty, com-
pared with 45 percent just two years
ago. And 56 percent of the support-
ers say they would not mind a
nuclear plant within 10 miles of their
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Reassessing the Reactor

ﬁcﬁ 2:&83&8%. New Emphasis and Old Doubts
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td4am. os.z_»ﬁ__ 28, Eﬂw a pump malfunction
_ ) set off an alarm at the Three Mile Island Unit 2
nuclear power plant outside Harrisburg, Pa.
: Within nine seconds, equipment failures and hu-
«~man error caused a dramatic drop in the reactor core wa-
. ﬁgﬁga&%gﬁ nuclear accident in U.S. his-
) ﬂcgasﬂméﬁﬁr but the partial meltdown at Three
Mile Island, and the far worse meltdown and explosion at
Chernobyl seven years later, left deep scars on the Amer-
ican psyche about the dangers of nuclear power. Not a sin-
gle plant has been ordered since 1973. -

- Now, however, the Bush administration's plan to in-
crease energy supplies—including nuclear generation—

' has focused attention on whether the United States might
" once again turn to the atom to fulfill its electricity needs.

The nuclear power industry thinks it's ready. Since
Chernobyl, engineers have designed a new generation of
nuclear plants they vo__.nﬁﬂ& E_. reduce the risk of

* another Three Mile Island. "

Three simpler—and therefore cheaper and safer—
versions of the power plants currently in use have been
approved by the Nuclear Regulatory Commission (NRC),
a crucial vote of confidence for any interested utility.

Moreover, an international consortium has designed a

* new type of plant that uses hundreds of thousands of bil-

' liard-ball-sized “pebbles” of nuclear material instead of a
conventional reactor core, It does not have enough radio-
active fuel in a confined space to generate the tempera-
tures necessary for the pebbles to explode. In theory, it is
meltdown-proof. ;

But none of these advances has enticed a U.S. utility to
order a nuclear plant, and many obstacles persist.

Polls show that public dread endures. About 40,000
tons of radioactive waste from existing reactors are piling
up around the country because the Energy Department
has not found a permanent repository.

Critics of nuclear power remain skeptical of the new
plants’ safety. And although the economics are good to-
day, who's to say how long that will last? Even if a utility
decided to build a reactor tomorrow, it would take a snag-
free minimum of six to 10 years to bring it on line.

“There's renewed interest, but people are still skeptical
that the public will allow nuclear [plants] to be built
again,” said Stephen T. Lee of the Electric Power Re-
search Institute, the utility industry’s research and devel-
opment arm. “Also, the financial risk is quite large. The
private investor will always take the lowest-risk, highest-
return option, which, for now, is still gas generation.”

U.S. utilities in 31 states operate 103 commercial re-
actors, which provide about 20 percent of the nation's
electricity.

All US. plants are either “boiling water reactors™ or
“pressurized water reactors” that use uranium-rich fuel
rods in a reactor core to create a controlled nuclear chain
reaction. The resulting heat changes water into steam

' that drives the turbo-generators. “Control rods,” usually
made of boron, are inserted or withdrawn from the core
to regulate the pace of the reaction by soaking up excess
peutrons.

As with any boiler, the integrity of a nuclear core de-
pends on the ability of operators and instruments to keep
the system from overheating. But while a conventional

boiler may blow up in a cloud of fire and soot when it gets

. too hot, a nuclear core can also spew deadly radioactivity.

The wﬁ__w to avoiding trouble are many: adequate oper-
ator training, fail-safe shutdown measures and careful
monitoring of valves, gauges and instruments. This can
be difficult, partly because of the machinery’s intrinsic
complexity, but mostly because U.S. plants are all one-of-
a-kind designs with modifications added along the way.
Every operating and safety regime had to be tailor-made
to the idiosyncrasies of a specific reactor.

In recent years, utilities have markedly improved safe-
ty records with better training and by upgrading plant
equipment, moniloring procedures and video displays.
Between 1987 and 1999, the number of automatic shut-
downs per plant dropped from 3.6 per year to 0.6 per year,
according to the NRC. The number of safety system fail-
ures per plant was cut in half, to 0.8 per year.

In the meantime, the industry prepared three new re-
actor designs and obtained NRC certification for them.
The object was standardization: “Right now there's a lot
of highly skilled construction—it's like airports,” said
James Lake, president of the American Nuclear Society,
“We're looking for a way to change to building airplanes.
If you can build in one place on dn assembly line, it's
much, much cheaper.”

The three designs—one by General Electric and two

by Westinghouse—are based on traditional technology.

GE simplified safety systems, reduced the amount of

hardware and made the plant easier to operate.

“It's still concrete, steel, welding, pumps and valves,”
said Steven A. Hucik, GE's general manager for nuclear
plant projects. “But when you simplify the design, there's
much less of it. You can reduce the size of the building,
and that means savings.” :

GE has built two 1,350-megawatt “advanced boiling
walter reactors” in Japan and has six under construction:

four in Japan and two in Taiwan. The two operating '
plants took four years and three months to build, and

“we're predicting 54 months [4% years] in the United
States,” Hucik said.

Neither of Westinghouse's two designs, both pressur-
ized water reactors, has been built. The System 80-plus,
also 1,350 megawatts, is projected to be South Korea's
next-generation reactor, and existing plants there _ﬁqn in-
corporated features of the new system.

The Westinghouse 600-megawatt “AP600" departs
more from tradition because it incorporates “passive”
safety features based on gravity and other natural forces.

tervention.

Obtaining certification for the passive safety system
was “a fundamental issue” for Westinghouse, said How-
ard Bruschi, the company’s chief technology officer, be-

cause the system will allow off-site, :.__i_c_wq construction -

that can be finished in three years.

Critics acknowledge that standardization and E:._u_._o.
ity make new-generation plants safer, but reactors “are in-
herently dangerous, so while it's a question of properly
managing the risk, you can't make it zero,” said David
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E Helium passes through a bed of
circulating radioactive fuel
“pebbles.” The billiard-ball-size
spheres have graphite shells and
mqm::mas_:—_:qm:_c:.. _

B Fuel “pebbles”

circulate through the (L
pebble bed up to 10 a1 Y |
#% times in three years., .~ (™
B - Their fuel levels are L

asured before
h recirculation.

-l When the spheres’ fuel
. levels are depleted, the
spent pebbles drop
into a disposal tank.

SOURCE: Nuclear Energy Institute, Exelon Corp.
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A new design for nuclear and steam electricity. water returns
reactors in theory is generator. to the steam
meltdown-proof and rarely generator, . -+
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refueling. “
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New Design: Pebble Bed sl
Modular Reactor i
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" HEATED WATER

HNOTE: Water in the reactor and steam generator never mix.

H Radiation-heated helium turns
turbines to generate electricity.

TURBINE

HELIUM

HELIUM

COOLERS AND
COMPRESSORS

H Helium is compressed and cooled
before returning to the pebble bed.

Drawings are schematic

are poured into a 65-foot cylindrical hopper that is lined

| with graphite bricks and has a hollow column in the mid-
. "dle. The shape, called an mzs:_:m. is like an elongated an-

]

* Many safety devices are activated without human in-

gel food cake mold.
Once in place, the pebbles initiate a chain reaction. But

~ instead of making steam, the plant pumps helium into the

Lochbaum, a nuclear safety engineer with the Union of

Concerned Scientists. ;
The only truly innovative design on the horizon for the

U.S. market is the pebble bed reactor. Instead of fuel rods, '

the pebble bed reactor uses tiny particles of uranium diox-
ide encased in layers of graphite and silicon carbide and
3 These pebhles— 000 of them—

top of the hopper and extracts the heated gas at the bot-
tom, where it drives the turbines.

To shut down the reactor, control rods are inserted
through conduits in the graphite bricks. Because the rods
cannot run straight through the pebble bed, the reactor
must be small—110 to 130 megawatts, vs. 1,000 mega-
watts or more for a water reactor. But its proponents see
small size as an advantage.

“You can build it in a modular fashion and locate it
close to transmission lines where you need generation,”
said Oliver Kingsley, president and chief nuclear officer of
the U.S. utility Exelon Corp.

Also, added nuclear engineer Andrew Kadak, who
leads a Massachusetts Institute of Technology team de-
veloping a pebble bed reactor, smaller makes sense for
it 1o make m rinvestiments.
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¥

“What's best: Spend $3 billion, get the plant in five or
six years, or $100 or $200 million and get it in 2% to three
years?” Kadak said. Utilities “want to grow incrementally.
Owr idea is to build a lot of them quickly and get econo-
mies of scale that way.”

Finally, small size should make the reactor virtually ac-
cident-proof. Computer modeling shows that the plant
can't generate enough heat to melt the pebbles—even il
helium flow is stopped and the control rods are with-
drawn.

“You can't have a runaway accident, and that's one
thing that's very attractive,” Lochbaum said. “But the ju-
a..w mmm out. Graphite can catch on fire, like it did at Cher-
no &

A joint venture that includes Exelon, the South African
utility Eskom, British Nuclear Fuel and the South African
government, is planning to build a prototype in South AE
rica and will seek NRC authorization to build a plant in
the United States. But the company and the NRC agree it
could not come on line before 2007,

“It offers a great deal of possibility,” Kingsley =aid, “but
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By Lester C. Thurow

California's electrical-power
crisis tells something about
Americans and electric power.
When push comes to shove,
they aren't willing to simply cut

on their use of electricity.

In California, every solution
other than this option seems to
generate more interest. Gov.
Gray Davis on Monday encour-
aged con;umg;s 7&9 aﬁgt their
consumption prom-
ised that the state would do
even better, but his “please-use-
less-electricity” idea barely
made it into most news stories,
which were dominated by his
tough talk about forming a pub-
lic power authority to build
more power plants and take
over others.

Several other states also seem
on the verge of power crises, It
is clear that Americans are going
to use a lot more electricity in
the years ahead and that a lot
more generating capacity must
be built,

But this is in direct conflict
with desires to do something
about global warming. Global
warming has reached the point
where a scientific consensus is
rapidly emerging. The globe is
getting warmer, and human ac-
tivities — the burning of fossil
fuels = are the principal cause,

‘There are two principal places fossil fuels are
used: the burning of oil in cars and trucks, and
the burning of gas and coal in the generation of
electricity. In both instances, if the green move-
ment wants to solve the problem of global
warming, it is going to have to embrace new
technologies rather than reject them = its stan-
dard operating procedure for the past decade.

Solving the problems by changing behavior
simply isn't an option. Americans are not going
to go without electricity, and they aren’t going
to quit driving. American politicians Jare not go-
ing to force Americans to drive smaller cars by
putting higher taxes on gasoline, or to use less
electricity by charging more for it.

In the case of electricity, we already have a
technical solution at hand. It is called nuclear
power — a clean way to generate electricity that
does not cause glohal warming. Yet there is
nothing the green movement likes less than nu-
clear power. In Europe, closing nuclear power
plants is at the center of Green Party political
platforms.

This ugly choice is going to confront the green
movement with 2 moment of truth. What does
it like less: global warming or nuclear power?

There isn't any third way. Solar power simpl
cannot do what is necessary. There isn't e
sunshine available to provide the electricity
needed during the night. during the winter and
during cloudy weather. Solar power also takes
enormous amounts of space devoted to ugly
collectors.

One can wait for fuel cells to be perfected for
autos at some point in the future and then hope
that they also can be used in the home to gener-
ate electricity, but that means doing nothing

The Forum

nuclear power

ity Kelth Simmons, USA TODAY

Members of the environmental
movement ... don't like global
warming, and they don't like
nuclear power. But if they want
to prevent global warming,

they are going to have to
embrace nuclear power.

about global warming today.

Nuclear power is one of the few examples in
which human socio has completely dom-
inated hard science. Serious studies consistently
show that, to generate the same amount of
electricity. more people will die if coal is used
than if nuclear power is the energy source.

Remember a year ago when two workers
died in a nuclear power plant in Japan? Their
deaths were in the headlines of every newspa-
per in the world. How many people do you
think die every day in the coal mining industries
of the world?

In America, we kill about 36 per year. In Chi-
na, they. reportedly kill 10,000 “normal”
i,rear.‘[he]u 1976 Tangshan earthquake is be-
ieved to have killed 200,000 coal miners. To-
gether, China (the world's b producer of
coal) and America (the wo second-biggest
producer) mine half of the world's coal. We
don't know the exact death rates elsewhere, but
we do know how many millions of tons of coal
are produced in different countries. If we as-
sume that the developed world has a death rate
per million tons mined equal to that of the Unit-

world's mining
Few of those deaths make
headlines.

The prubletm wli‘tllﬂsnudear
power is not that it ki :
it kills very few. Itspnmlgs
that humans have a fear of
something cannot see,
hear, feel and smell. Humans
are used to the idea that a rock
can fall on your head and kill

you.
get used to the idea that an in-
visible particle mﬁr cannot
sense can kill them. Nuclear ra-
diation is the ultimate ghost.
But there is another, ps
more important, dirty little re-
ality about nuclear power that
the green movement would
rather not talk about. Most of
us know with certainty that we
will not be the ones killed in a
coal mining accident. We don't
work in the world's coal mines.
Someone else does. They are
the ones risking their lives to
give us electricity. We don't

electricity — no matter how
small the probabilities may be.

Having spent a few college
summers working in an underground copper
mine in Montana, my sympathies are with the
coal miners. But for most Americans, it swings
the other way: It is OK for them to risk their
lives to give me the electricity that | want. My
death and his death are not equivalent. ]

The fatality equation is clear. Nuclear power is
much safer than coal. It is also safer than natural
gas; the number of American deaths in oil and
gas exploration is more than twice that in coal
mining.

The environmental side effects are equally
clear. Coal piles are slightly radioactive. Millions
of tons of fly ash have to be dumped some-
where. Burning coal causes global warming. Nu-
clear power is cleaner.

This leaves members of the environmentai
movement between a rock and a hard place.
They don't like global warming, and they don't
like nuclear power. But if they want to prevent

obal warming, they are going to have to em-

race nuclear .

Like most of us who face such dilemmas, the
green movemnent's forces will end up choosing
to be hypocrites. They will talk about non-

existent third ways to solve global warming. But
since none of these ways Is mllmcalh; viable.
they will end up living with global warming. Re-

versing themselves and admitting that they are
wrong on nuclear power would be just too diffi-
cult psychologically.

Lester C. Thurow is a professor of economic
and former dean of Massachusetts Institute ©
Technology's Sloan School of Management. He al.
so is @ member of the board of contributors ¢
USA TODAY. .

They have not been able to

want to risk our own lives with .
nuclear power to give ourselves.
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Today’s debate: Nuclear energy

Nuclear power earns fresh

.look,
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licensed to run at full power. :
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-Wmm Island, partial

» 1986: Chernobyl, Soviet Union,
core meltdown. - b
» 1996: Last new American plant
goes online at Watts Barr, Tenn. "
» 2000: Current status: 103 reactors

podl.%' 754 billion kilowatt-hours,
about of total national supply.

| source: Energy intormation Administration: USA TODAY re- .
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Op view:

By Amory B. Lovins and L. Hunter Lovins
The nuclear industry wants to resuscitate

its product. Sorry — it already died of an in-

curable attack of market forces.

huge construction and

repair costs, the achieved less than

1/10th the capacity and 1/100th the new or-’

ders that proponents predicted, the greatest
disappointment in industrial history. Only
centrally planned energy systems (Russia,
wmmm)stﬂlmw

Enthusiasts claim hypothetical new re-
actors might deliver a kilowatt-hour of elec-
tricity for 6 cents vs. 310-;*.1: wgrg
post1980 plants. (Nearly 3 cents pays
livery to customers.) But super-efficient gas
plants or wind farms cost 5 cents to 6 cents;
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Energy plan
focuses on
production

Cheney’s ambitious outline
is friendly to oil, critics say

By Richard Benedetto
USA TODAY

Vice President Cheney offered a preview Monday of
a Bush administration energy plan that will be long on
increased development of domestic oil, natural gas
and nuclear power, but short on conservation.

Also missing will be what he called “quick fixes
which ... never fix anything”: price controls, use of
strategic reserves and new federal agencies.

Among Cheney’s proposals: T

» Increased domestic production of crude oil.

» Stepped-up construction of natural gas pipelines.

» Massive expansion of the electrical power grid.

» Renewed construction of nuclear, hydroelectric,
oil- and coal-fired power plants.

Cheney, a former oil services company executive,
called aiternative fuels such as ethanol or solar power
promising but still “years down the road.”

He said the administration will push for oil drilling
in the Arctic National Wildlife Refuge. He said ad-
vances in technology drastically reduce the risks of
harming the environment. But getting that oil to mar-
ket will likely be years down the road as well.

“As a country, we have demanded more and more
energy. But we have not brought on line the supplies
needed to meet that demand,” the vice president said.

The plan was called “shortsighted” and “leaning too
heavily to the oil side” by Rep. Jerry Costello, D-ILL., a
member of the House subcommittee on energy. “We
need to ... conserve energy and explore alternative
fuels such as ethanol and clean-coal technolorgy."

Speaking in Toronto at an annual meeting of the As-
sociated Press, Cheney outlined what may be the
most ambitious energy plan since the late 1970s
when President Carter promoted conservation to
combat Arab cil embargoes.

Cheney said telling Americans to do more with less
is not enough. “Conservation may be a sign of per-
sonal virtue, but it is not a sufficient basis for a sound,
comprehensive energy policy,” he said. '

Democrats and environmentalists say Cheney’s en-
ergy plan is more about rewarding contributors to the
Bush campaign. Reps. John Dingell of Michigan and
Henry Waxman of California have asked federal
Comptroller General David Walker to investigate
whether private interests are influencing Cheney’s En-
ergy Task Force, which has been meeting in secret. *

Similar Republican criticism was leveled at the
Health Care Reform panel that first lady Hillary Rod-
ham Clinton headed in 1994.

» States with ample energy eye Calif. firms, 1B
» Supply fears pump up gasoline prices, 2B



Energy policy renews
battle over nuclear waste

Yucca Mountain, site
of early testing, likely
choice for spent fuel
repository

Associated Press

LAS VEGAS — Tourists in 1950s
Las Vegas donned sunglasses to
watch nuclear mushroom clouds
over the horizon at the Nevada Test
Site.

Today, the city and state fear the
prospect of trucks and railroad cars
hauling radioactive waste past Las
Vegas' glittering new gambling
palaces to the Test Site.

“One accident, no matter how
minor, could create hysteria,” the Las
Vegas Chamber of Commerce said in
its stand against the federal govern-
ment's proposed Yucca Mountain
nuclear waste repository. A

Last week, President Bush called
for a national nuclear waste reposito-
ry as part of his energy plan. Bush
also called for licensing new reactors
and speeding the re-licensing of
existing plants to ease the nation’s
power woes., ;

The president did not specificall
name Yucca Mountain, but the refer-
ence sent shivers through the ranks
of those fighting plans to store the
nation’s nuclear refuse 1,000 feet
beneath a wind-swept ridge, 90 miles
northwest of Las Vegas on the west-
em edge of the Test Site.

“There should be no expansion
of nuclear power until we have a way
to dispose of the waste for years to
come without harming the public,”
said Joan Claybrook, president of
Public Citizen, a lobbying group
opposed to the Yucca Mountain
project.

Since 1987, Yucca Mountain has
been the only site studied to become
the graveyard for the nation’s 77,000
tons of spent nuclear fuel and high-
level radioactive research waste.

After $7 billion worth of study
and testing, approval of the Emergy
Department project is at least a year
away.

The earliest the first load of waste
could arrive is 2010. The project is
expected to cost $58 billion over 100
years. :

But things are happening on
many fronts.

The Nuclear Regulatory Com-
mission is holding meetings this
week in Las Vegas and the rural com-
munity of Pahrump to talk about a
construction permit for the site.

The Energy Department is taking
public comment before forwarding
its recommendation next year to
Energy Secretary Spencer Abraham.
Abraham will make a recommenda-
tion to Bush.

If Nevada opposes it, as expect-
ed, the decision will be sent to Con-
gress.

Meanwhile, Sen. Harry Reid, D-
Nev.,, the ranking member of the
Senate Committee on Public Works,
has been holding up Bush adminis-
tration nominations to environmen-
tal and public works posts until the
Environmental Protection Agency
sets radiation standards for the site.

“Every nuclear power generator
in the country has the ability to safe-
ly store the material on site,” Reid
spokesman David Cherry said Fri-
day.

“We're talking about shipping
77,000 tons of waste so deadly that a
particle the size of a grain of sand can
cause cancer,” he said.
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Protected lands hold gas supplies
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