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ENERGY DISCUSSION SUMMARY

I. Significant Problem Areas
a. Petroleum, Qil
b. Coal

. Problematic
a. Nuclear

Ili. Prospects Excellent

a. Renewables
solar, wind, geothermal , ++
hydro, + to (-)
biofuels, + to (-)

b. Natural Gas




As some environmentalists begin to ()ﬂer more support, the future
of nuclear power in the U.S. still depends on whether it makes economic sense’

y the end of the
1980s, the nuclear-
power industry ap-
peared to be heading
for a meltdown.

The Three Mile Island acci-
dent in 1979 confirmed many
people’s fears about the danger
of nuclear power and led to ex-
pensive safety upgrades for
planned and existing plants, A
recession slashed demand for
electricity, inflation made new
nuclear plants more expensive
and falling energy prices made
nuclear power less competitive
with other power sources.

Then, in 1986, the Chernobyl
accident in Ukraine killed at
least 56 people directly and
spread radiation throughout
much of Europe. Responding to
“no nukes” sentiment, many
states blocked new plant con-
struction, and some European
countries called for shutting
down existing plants.

Twenty years later, though,
nuclear power may have found
its reason for being: global
warming. Several leading envi-
ronmentalists have come out in
favor of nuclear power because
it is a low-carbon, plentiful
source of electricity that could
replace dirty coal, especially in
rapidly growing countries such
as China and India.

No Substitute

“Cozl is the major villain
when it comes to greenhouse
gases,” says Stewart Brand,
founder of the Whole Earth Cat-
alog and a former nuclear-power
opponent who is now an avid
supporter. “Countries are discov-
ering that wind and solar are
2zood to do, and they make a
dent. But when it comes to base-
load, always-on power, we have
notiing that really replaces coal
except nuclear.”

KMeanwhile, public support for
nuclear power is growing. A
March Gallup survey found 622
of those asked favor nuclear
power. tne highest level since
Gallup began polling on the sub-
ject in 1994, In a handful of un-
scientific surveys on environ-
mental Web sites, a small
majority say they are willing to
give nuclear power another look
as a way to fight climate change.
Others, including those who
den't believe global warming is a

szl prohlsn, nuclear

favor

) ./

—

Top Instal!atlon of the reactor dome at a next-generatlon nuclear plant
being built in Finland. Above: A May 1979 raily against nuclear power in
Washington, soon after the Three Mile Island accident. Below: The
Seabrook, N.H., nuclear plant, where Unit 2 (left) has been mothballed
since rising costs forced a halt to construction in 1984. Unit 1 {right)

has been operating since 1990.

crease our suppiyv of nuclear

power.”
Environmental Mantle

Climate change isn't the first
environmenital problem that nu-
clear power promised to solve.
Leaders of the Sierra Club fa-
vored nuclear power in the
1960s as an alternative to large-
scale hydropower dams in the
Grand Canvon. The group's
board later supported plans for
the Diablo Canyon nuclear plant

in California, a mave th‘lt deepl\
Airidzd tha e,y sv.

Mile Island, utilities had begun
canceling orders for new reac-
tors—the last order was placed
in 1978—when it hecame appar-
ent electricity demand wouldn’t
grow as fast as expected. Con-
struction and capital costs were
rising as well, in part because
regulators were insisting on bet-
ter safety features, but mostly
because of inflation. While doz-
ens of new reactors already in
the pipeline came online during
the 1980s, scores of units were
("mceled or put on hold Some
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power as a way to address cli-
mate change, including James
Lowvelock, a British scientist who
developed the Gaia hypothesis

that sees the Earth as a self-reg--

ulating organism; the late Hugh
Montefiore, a former Anglican
bishop and a trustee of the UK.
Friends of the Earth; and Ste-
phen Tindale, a former executive
director of Greenpeace UK.

Most were driven by what
they saw as the potentially cata-
strophic effects of global warm-
ing. In comparison, they viewed
the risks of nuclear power as
more manageable.

“If youw're an environmentalist

and_yowre arguing that. eata-

strophic climate change is a seri-
ous problem that we have to
deal with, it’s increasingly hard
to say that we’re worried about
nuclear power because of what'’s
going to happen to nuclear
waste buried inside of a moun-
tain for 10,000 years,” says Ted
Nordhaus, chairman of the
Breakthrough Institute, an Oak-
land, Calif., think tank.

Placing Bets

Still, not all environmentalists
are sold on nuclear, and most
environmental groups remain
opposed. For one thing, they
warn that an ambitious nuclear-
building program would squeeze
out investments in other alterna-
tives, Further, they say, the
lengthy process of building and
permitting a nuclear plant
means the climate-change bene-
fits aren’t going to show up any-
time soon, while efficiency pro-
grams, investments in solar and
wind and even new natural-gas
plants could meet low-carbon
power needs much sooner.

For now, though, nuclear
power’s future isn't going to de-

Z pend on how many environmen-

talists see the nuclear light. In-
stead, it’s going to rise and fall
on something more basic: eco-
nomics. Loan guarantees may
help a few new plants get built,
but even if a tax or a cap-and-
trade system puts a price on car-
bon emissions, nuclear power is
still going to be hard-pressed to
compete with coal or natural gas
in today’s power market without
more government suppoert.

This is leading some support-
ers of nuclear power to place
their bets on the next generation
of smaller nwdular reactors b-A-

[94)710 g L VTTro—-

‘Nuclear’s Fall—and Rise
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NEW NUCLEAR REACTORS

THE TECHNOLOGY: Advanced nuclear reactors use simplified, standardized designs
that should be cheaper and quicker to build and easier to operate. Passive safety
features lower the risk of accidents, These “generation 3+ reactors consume
more of the nuclear fuel, lowering operating costs and trimming waste. Looking
ahead, some generation IV designs can recycle used nuclear fue), producing even
less waste and relying less on new uranium supplies.

CURRENT STATUS: About a dozen generation 3+ reactors are under construction
around the world, and several more are planned, including nearly two dozen in
the U.S, awaiting certification and licensing by the Nuclear Regulatory Commis-
sion. For generation IV reactors, an international group of scientists and re-
searchers is coordinating research and development, and they've agreed to a list
of six technologies to pursue.

"WHY IT'S GOING TO TAKE S0 LONG: While China and others are moving shead

with construction of the generation 3+ reactors, the first new plants in the U.S.
aren’t likely to appear until late in the decade; NRC certification of the first of
the new designs may not occur before early 2012, and construction, even If accel-
erated, will take at least four or five years,

Another hurdle is financing. So far, four companies have been short-listed to
receive $18.5 billion in federal loan guarantees designed to reassure investors
waorried about delays and cost overruns. President Obama is seeking total guaran-
tees of $54 billion, which might spur more companies to proceed with construc-
tion plans. The first $8.3 blllion in guarantees were approved last week, But at

he current pace, o K-Wt@%ﬂm&deﬂmﬁs likely to
come online by 2020. That's about the amount of wind capacity added 1ast vear,
and about 10% of current nuclear capacity, or nearly 1% of total U.S. capacity.

Supply-chain problems, such as the limited number of forges capable of mak-
ing large reactor containment vessels, also could hinder more rapid deployment.

Generation IV reactors, meanwhile, aren't expected to enter commercial devel-
opment until well after 2020.




RENBWABLES

Figure 1. Renewable Energy Consumption in the Nation’s Energy Supply, 2008
Total = 99,303 Quadrillion Btu Total =7.301 Quadrillion Btu
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A solar power plant in Nevada

SOLAR

THE TECHNOLOGY: Energy from the sun can be used to make electricity directly
writh photovoltaic panels or indirectly using concentrated sunlight to heart a lig-
uid, which produces steam to turn electrical turbines. Concentrating solar plants
can be built to store heat and deliver power for several hours without sunlight.

v .

CURRENT STATUS: Solar power (both photovoltaic and concentrating) produced an

estimated about 3.2 billion kilowatt-hours of electricity in 2009. Total capac-
ity—~the amount of power that could be produced If the sun shone constantly—of
solar photovoltaic systems has been doubling every two vears, and the pace of in-
crease is expected to rise further: An estimated 2,000 megawatts of solar capac-
ity in 2009 was nearly 45% higher than in 20038. That includes about 980 mega-
watts of concentrating-solar projects; an additional 81 megawatts are under
construction. ‘

WHY IT'S GOING TO TAKE SO LONG: Even at that rate of growth, solar power is
still minuscule: Solar generation in 2009 accounted for less than 0.1% of total
electricity production in the U.S. Solar capacity remains less than 1% of the total,
*The biggest obstacle is that we're starting at such a low level” says John
Benner, a research manager at the National Renewable Energy Laboratory.

The cost of solar installations has fallen in recent years, but remains high,
partly because demand continues to keep pace with supply. The cost for average
residential installations was about $5.40 a watt of capacity in 2008 and $4.20 a
watt for commercial, after a raft of federal, state and local incentives, according
to a study by the Lawrence Berkeley National Laboratory, (Solar installations de-
pend heavily on subsidies, which vary widely; without incentives, costs average
$7.50 a watt.) Thanks to capital expenses, electricity from solar is expensive: Esti~
r:ates of solar costs cover a broad range, from 25 to 46 cents a kilowatt-hour for
residential and from 17 to 29 cents from a concentrating solar plant. That com-
pares with about 7 cents a kilowatt-hour for coal and natural gas and 10 cents for
wind, according to estimates by the Energy Power Research Institute.

. Like wind farms, utility-scale solar photovoltaic and concentrated-solar proj-
kcts also require additional transmission connections. Since most aim to build in
the environmentally sensitive desert Southwest, where much of the land is pub-
licly owned, they also face lengthy and complicated permitting reviews.




Wind turblnes along Interstate 10 near Banning, Calf.

WIND

THE TECHNOLOGY: Wind power is one of the fastest-growing alternative energy
sources in the world—a low-carbon, renewable source of electricity that can de-
liver millions of watts of relatively low-cost power.

CURRENT STATUS: In the U.S., wind produced about 73 billion kilowatt-hours of
electricity last yvear, about 2% of total generation and enough to power about 13
million homes, Industry capacity rose nearly 10,000 megawatts, or 39%, last year
to a total of about 35,000 megawatts.

WHY IT'S GOING TO TAKE SO LONG: It may not. The U.S. Energy Department laid
out a scenario for how wind could meet 20% of total electricity demand by

. 2030—about 300 gigawatts—displacing half of natural #as-powered and 18% of
coal-fired generation. But a recent report by the National Renewable Energy Lab-
oratory, or NREL, found that the Eastern U.S., which isn't blessed with substan-
tial onshore wind resources, could hit the 20% target by 2024,

Still, reaching that goal is going to take significant investments in new trans-
mission lines, especially in a transmission “superhighway" to carry electricity
from parts of the country with lots of wind to places where demand is highest.
The NREL study estimates the price tag could be as high as $93 billion. Local op-

~ position to transmission lines can also present a challenge, especially when lines
have to cross states to carry power to a neighbor.

It also may require significant additions of offshore wind power, which the En-

' ergy Department predicts could deliver about 17% of its projected 2030 total. Off-
- shore wind generation promises more reliable power, and because it's closer to
East Coast population centers, less transmission is needed. But offshore genera-
tion is about twice as expensive as onshore wind power and faces opposition
from coastal property owners. Power from the first of a handful of proposed off-
- shore wind projects is expected by 2012.
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