ISSUE 12

Is It Time to Revive Nuclear Power?

YES: Michael J. Wallace, from “Nuclear Power 2010 Program,”
Testimony before the United States Senate Committee on Energy
& Natural Resources, Hearing on the Department of Energy’s
Nuclear Power 2010 Program (April 26, 2005)

NO: Karen Charman, from “Brave Nuclear World? Part II,” World
Watch (July/August 2006)

ISSUE SUMMARY

YES: Michael ]J. Wallace argues that because the benefits of nuclear
power include energy supply and price stability, air pollution control,
and greenhouse gas reduction, new nuclear power plant construction—
with federal support—is essential.

NO: Karen Charman argues that nuclear power’s drawbacks and
the promise of clean, lower-cost, less dangerous alternatives greatly
weaken the case for nuclear power.

The technology of releasing for human use the energy that holds the atom
together got off to an inauspicious start. Its first significant application was
military, and the deaths associated with the Hiroshima and Nagasaki explosions
have ever since tainted the technology. It did not help that for the ensuing half
century, millions of people grew up under the threat of nuclear Armageddon.
But almost from the beginning, nuclear physicists and engineers wanted to
put nuclear energy to more peaceful uses, largely in the form of power plants.
Touted in the 1950s as an astoundingly cheap source of electricity, nuclear
power soon proved to be more expensive than conventional sources, largely
because safety concerns caused delays in the approval process and prompted
elaborate built-in precautions. Many say that safety measures have worked
well when needed—Three Mile Island, often cited as a horrific example of
what can go wrong with nuclear power, released very little radioactive material
to the environment. The Chernobyl disaster occurred when safety measures
were ignored. In both cases, human error was more to blame than the tech-
nology itself. The related issue of nuclear waste has also raised fears and
added expense to the technology.

220

- oo

It Is clear that two factors—fear and expense—impede the wide adoption of
nuclear power. If both could somehow be alleviated, it might become possible
to gain the beneflts of the technology. Among those benefits are that nuclear
power does not burn ofl, coal, nor any other fuel; does not emit air pollution
and thus contribute to smog and haze; does not depend on foreign sources of
fuel and thus weaken national independence; and does not emit carbon diox-
le. The last may be the most important benefit at a time when society is con-
cerned about global warming, and it is the one that prompted James Lovelock,
creator of the Gaia Hypothesis and an inspiration to many environmentalists,
to say, “If we had nuclear power we wouldn’t be in this mess now, and whose
fault was it? It was [the antinuclear environmentalists’].” See his autobiogra-
phy, Homage to Gaia: The Life of an Independent Scientist (Oxford University Press,
2001). Stewart Brand, “Environmental Heresies,” Technology Review (May 2005),
says that he expects environmentalists to change their minds. The Organisation
for Economic Co-operation and Development (OECD’s) Nuclear Energy
Agency, in “Nuclear Power and Climate Change,” (Paris, France, 1998), avail-
able at http:/www.nea.frrhtml/ndd/climate/climate.pdf, found that a greatly expanded
deployment of nuclear power to combat global warming was both technically
and economically feasible. In 2000 Robert C. Morris published The Environmen-
tal Case for Nuclear Power: Economic, Medical, and Political Considerations (Para-
gon House). In August 2000 USA Today Magazine published “A Nuclear Solution
to Global Warming?” “The time seems right to reconsider the future of nuclear
power,” say James A. Lake, Ralph G. Bennett, and John F. Kotek, in “Next-
Generation Nuclear Power,” Scientific American (January 2002). See also 1. Fells,
“Clean and Secure Energy for the Twenty-First Century,” Proceedings of the
Institution of Mechanical Engineers, Part A—Power & Energy (August 1, 2002).
David Talbot, “Nuclear Powers Up,” Technology Review (September 2005), notes
that “While the waste problem remains unsolved, current trends favor a nuclear
renaissance. Energy needs are growing. Conventional energy sources will even-
tually dry up. The atmosphere is getting dirtier.” Peter Schwartz and Spencer
Reiss, “Nuclear Now!” Wired (February 2005), argue that nuclear power is the
one practical answer to global warming and coming shortages of fossil fuels.
Paul Lorenzini, “A Second Look at Nuclear Power,” Issues in Science and Technology
(Spring 2005), says that nuclear power is essential to a sustainable future.

In the following selections, Michael J. Wallace, executive vice president
of a major energy company, argues that because the benefits of nuclear power
include energy supply and price stability, air pollution contro}, and greenhouse
gas reduction, new nuclear power plant construction is essential, and there is a
clear place for federal support. Karen Charman argues that nuclear power’s
drawbacks—isk, expense, and waste—and the promise of clean, lower-cost, less
dangerous alternatives greatly weaken the case for nuclear power.
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Michael J. Wallace

YES ¢/

Nuclear Power 2010 Program

f
. . . Constellation Energy, a Fortune 200 company based in Baltimore, is the
nation’s leading competitive supplier of electricity to large and industrl§l}
customers and the nation’s largest wholesale power seller. Constellatiof
Energy also manages fuels and energy services on behalf of energy intensive
industries and utilities. The company delivers electricity and natural gay
through the Baltimore Gas and Electric Company (BGE), its regulated utility fn
Maryland. We are the owners of 107 generating units at 35 different locations
in 11 states, totaling approximately 12,500 megawatts of generation capacity,
In 2004, the combined revenues of the integrated energy company totaled
more that $12.5 billion and we are the fastest growing Fortune 500 Company
over the past two years.

Our portfolio based on electricity produced is approximately 50 percent
nuclear, 35 percent coal-fired, 7 percent gas-fired and 5 percent renewables,
We own and operate the Calvert Cliffs nuclear plant in Maryland, and the
Nine Mile Point and Ginna nuclear stations in New York State.

Constellation is part of the NuStart consortium that is preparing ari
application to the NRC for a license that would allow us to build and operate i
new nuclear plant. Additionally, in December 2004, we submitted a proposal
to the Department of Energy (DOE) for studies that could lead to an application
to the Nuclear Regulatory Commission for an Early Site Permit as part of the
Nuclear Power 2010 program. So, as you can tell, we have a vested interest in
the continued success of Nuclear Power 2010, and we’re bullish on the future
of nuclear power.

Although I am here testifying today on behalf of Constellation, this testi-
mony is supported by our trade association, the Nuclear Energy Institute (NEI).

My statement this morning will address four major issues:;

1. The strategic value of our 103 operating nuclear power plants, ﬁ
the compelling need to build new nuclear plants to preserve
nation’s energy security, meet our environmental goals, and sustain
our economic growth. )

2. The critical importance of the Department of Energy’s Nucleaz
Power 2010 program as a platform from which to launch the next
generation of nuclear power plants in the United States.

United States Senate Committee on Energy & Natural Resources Hearing on the Department of
Energy’s Nuclear Power 2010 Program, April 26, 2005.
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3. The nesd to recognize that the Nuclear Power 2010 program does
not address all of the challenges facing companies interested in
building new nuclear power plants, and that additional joint invest-
ment initlatives by the federal government and the private sector
will be necessary. o ;

4. The urgent need for comprehensive energy leglslanor'l that squargly
addresses the critical need for additional investment in our electric-
ity and energy infrastructure, including advanced nuclea{ apd coal-
fired generating capacity, electric and natural gas transmission, and
other areas. Construction of the next nuclear power plants in the
United States will require some form of investment stimulus, but I
know I speak for the entire electric sector when I say that the negd
for investment stimulus extends well beyond nuclear power. This
sector is starved for investment capital, and new federal government
policy initiatives are necessary to reverse that trend and place our
economy and our future on a sound foundation. ,

The Strategic Value of Nuclear Power
and the Need for New Nuclear Power Plants

The United States has 103 reactors operating today. Nuclear power represented
20 percent of U.S. electricity supply 10 years ago, and it represents 20 percent
of our electricity supply today, even though we have six fewer refactors than a
decade ago and even though total U.S. electricity supply has increased by
25 percent in the period. .

Nuclear power has maintained its market share thanks to dramatic
improvements in reliability, safety, productivity and manageme.nt of our
nuclear plants, which today operate, on average, at 90 percent capacity fastqrs,
year in and year out. Improved productivity at our nuclear plants satisfied
20 percent of the growth in electricity demand over the last decade. _

Due, in part, to excellent plant performance, we've seen steady'grow.th' in
public support for nuclear energy. The industry has monlt.ored pul:?hc opinion
closely since the early 1980s and two key trends are clear: First, public favorabil-
ity to nuclear energy has never been higher; and second, the sprefxd b'etwe.en
those who support the use of nuclear energy and those .op.posed is widening
steadily: 80 percent of Americans think nuclear power is important for our
energy future and 67 percent favor the use of nuclear energy; .71 percent favor
keeping the option to build more nuclear power plants. Six 1n.10 Amerlcanj
agree that “we should definitely build more nuclear power plants in the future.
Sixty-two percent said it would be acceptable to build new plants next to a
nuclear power plant already operating. _

The operating nuclear plants are such valuable electric ge:nera.tmg assets
that virtually all companies are planning to renew the Opefaqng 11cense§ for
these plants, as allowed by law and Nuclear Regulatory Commission regule}tlons,
and operate for an additional 20 years beyond their initial 40—yeafr hcens'e
terms. Sixty-eight U.S. reactors have now renewed their licenses, 'ﬁl_ed their
formal applications, or indicated to the Nuclear Regulatory Commission that
they intend to do so. The remaining 35 reactors have not yet declared because
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To support the ESP and COL demonstration projects currently unde
and future projects, we anticipate that the Department of Energy will need
significantly increase funding for Nuclear Power 2010 over FY 2006 levels.

The process of developing the first COL applications, certifying. new
designs and completing NRC review of the first ESP and COL applications will
take some time. We are looking for ways to accelerate that process, andl the
Congress may be able to help there—by ensuring sufficient funding for Nucleat
Power 2010 and even accelerating that funding; and by providing NRC.suffls
cient resources to ensure that the commission has adequate manpower to ¢g 0
duct licensing reviews and meet aggressive but realistic schedules. L

The Nuclear Power 2010 Program Does Not
Address All the Challenges Facing New
Nuclear Plant Construction

The Department of Energy’s Nuclear Power 2010 program is a necessary, buf
not sufficient, step toward new nuclear plant construction. We must addreés§
other challenges as well. X

Our industry is not yet at the point where we can announce specifi¢
decisions to build. We are not yet at the point where we can take a $1.5 billion
to $2 billion investment decision to our boards of directors. We do yet mot
have fully certified designs that are competitive, for example. We do not
know the licensing process will work as intended: That is why we are worki 8
systematically through the ESP and COL processes. We must identify and
contain the risks to make sure that nothing untoward occurs after we start
building. We cannot make a $1.5-$2 billion investment decision and end Up
spending twice that because the licensing process failed us.

The industry believes federal investment is necessary and appropriate to
offset some of the risks I've mentioned. We recommend that the federal govetn-
ment’s investment include the incentives identified by the Secretary of Enetgy
Advisory Board's Nuclear Energy Task Force in its recent report. That investment
stimulus includes: j

secured loans and loan guarantees;
transferable investment tax credits that can be taken as money is
expended during construction;

3. transferable production tax credits;
4. accelerated depreciation,

N =

This portfolio of incentives is necessary because it’s clear that no single
financial incentive is appropriate for all companies, because of differences in
company-specific business attributes or differences in the marketplace—
namely, whether the markets they serve are open to competition or are in a
regulated rate structure.

The next nuclear plants might be built as unregulated merchant plants,
or as regulated rate-base projects. The next nuclear plants could be built by
single entities, or by consortia of companies. Business environment and project

atructure have & N IV IITRow semrwene - <
companies prefez tax-related incentives. Others expect that constructioni loans
or loan guarantees will enable them to finance the next nuclear plants.

It Is important to preserve both approaches. We must maintain as much
flexibility as possible.

It's important to understand why federal investment stimulus and
Investment protection is necessary and appropriate.

Federal investment stimulus is necessary to offset the higher first-time
costs associated with the first few nuclear plants built.

Federal investment protection is necessary to manage and contain the
one type of risk that we cannot manage, and that’s the risk of some kind of
regulatory failure (including court challenges) that delays construction or
commercial operation.

The new licensing process codified in the 1992 Energy Policy Act is concep-
tually sound. It allows for public participation in the process at the time when
that participation is most effective—before designs and sites are approved and
construction begins. The new process is designed to remove the uncertainties
Inherent in the Part 50 process that was used to license the nuclear plants operat-
ing today. In principle, the new licensing process is intended to reduce the risk of
delay in construction and commercial operation and thus the risk of unantict-
pated cost increases. The goal is to provide certainty before companies begin
construction and place significant investment at risk.

In practice, until the process is demonstrated, the industry and the
financial community cannot be assured that licensing will proceed in a discl-
plined manner, without unfounded intervention and delay. Only the succesi
ful licensing and commissioning of several new nuclear plants (such &
proposed by the NuStart and Dominion-led consortia) can demonstrate ths$
the licensing issues discussed above have been adequately resoived. Industry
and investor concern over these potential regulatory impediments My
require techniques like the standby default coverage and standby integ
coverage contained in S. 887, introduced by Senators Hagel, Craig and °m

Let me also be clear on two other important issues: : :'I'
(AT | !

1. The industry is not seeking a totally risk-free business environment,
It is seeking government assistance in containing those risks that are
beyond the private sector’s control. The goal is to ensure that the
level of risk associated with the next nuclear plants built in the U8,
generally approaches what the electric industry would consider nogs
mal commercial risks. The industry is fully prepared to accept con-
struction management risks and operational risks that are properly
within the private sector’s control.

2. The industry’s financing challenges apply largely to the first few
plants in any series of new nuclear reactors. As capital costs decline
to the “nth-of-a-kind” range, as investors gain confidence tiat e
licensing process operates as intended and does not repreleiijid
source of unpredictable risk, follow-on plants can be financed.
conventionally, without the support necessary for the fiza),
projects. What is needed [is] limited federal investment in a |
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Marples wrote that authoritles in the former Soviet Unlon classifled all medical
information related to the accident while denying that lllnesses among cleanup!
workers resulted from their radiation exposure. Independent researchers havg
had difficulty locating significant numbers of evacuees and those who worked
on the cleanup, and they have had to piece together their conclusions from inter
views with medical providers, citizens, officials in the contaminated areas, others:
involved, and those cleanup workers they could find.

In September 2005, a report on the health impacts of Chornobyl by the
UN Chernobyl Forum (seven UN agencies plus the World Bank and officialg
from Belarus, Ukraine, and Russia) said only 50 deaths could be attributed t@

emotional problems, especially among evacuees. Marples notes that the overall
assessment of the Chernobyl Forum is “a reassuring message.” ]
The reality on the ground offers a different picture. In Gomel, a city of
700,000 in Belarus less than 80 kilometers from the destroyed reactor and one
of the most severely contaminated areas, the documentary film Chernobyl Heart!
reports the incidence of thyroid cancer is 10,000 times higher than before the
accident and by 1990 had increased 30-fold throughout Belarus, which received
most of the radioactive fallout. Chernobylinfo states that congenital birth
defects in Gomel have jumped 250 percent since the accident, and infant mor-
tality is 300 percent higher than in the rest of Europe. A doctor interviewed in |
Chernobyl Heart says just 15 to 20 percent of the babies born at the Gomel
Maternity Hospital are healthy. Chernoby! Children’s Project International exec-
utive director Adi Roche says it's impossible to prove that Chornobyl caused the
problems: “All we can say is the defects are increasing, the illnesses are increasing,
the genetic damage is increasing.” Referring to a facility for abandoned chil-
dren, she adds, “places like this didn’t exist before Chornobyl, so it speaks for
itself.” Marples, who has made numerous trips to the Chornobyl region over the |
past 20 years, reports the health crisis in Belarus today is so serious that there aré
open discussions of a “demographic doomsday.”

The long-lived nature of the radionuclides and the fact that they are
migrating through the contaminated regions’ ecosystems into the groundwa- |
ter and food chain further complicate the task of predicting the full impact of |
the disaster. But as the global campaign to build new reactors gains momentum,
it bears asking whether a Chornobyl could happen elsewhere.

It Can’t Happen Here

Nobody wants any more Chornobyls. The question is, can that outcome be
ensured without phasing out nuclear power altogether? The Nuclear Energy
Institute (NEI), the trade association and lobbying arm of the American nuclear
power industry, says a Chornobyl-type accident is highly unlikely in the
United States because of “key differences in U.S. reactor design, regulation, and

R —

the strategy of
reparedness.” Safety 13 assured, NEI says, by
:g:ei‘:i‘ﬂn%egth," which relles on a combination of multlpl:, re(:;::di::i
; physical barriers such as s
independently operating safety systems; p: i : o
- -foot steel-reinforced concrete
tor vessel and the typically three- to four-foot ste — i
E?:talnment dome that would stop radiation from escaglixg, h(:l}g;ir:%a I;;e‘;e:d
i i ce; ing training of technica 3
tive and corrective maintenance; ongoing | |
elxtensive government oversight. A key argument for nuclear power these days
is the claim that nuclear reactors are safe and reliable. o B
The U.S. nuclear fleet has substantially increased its capamty ; otr1
(for a given period, the output of a generating unit as a pe;cefltage }(: b;o ;
possible output if run at full power) sincehIQ?;)r.ﬁHowivg,) nrzz;vr;i (Il,osccl en:'list;
r of the Nuclear Safety Project at the on of Cor . i
?gcelgop:ints out that since the Three Mile Island accident u; c;ntratl) Pem;s}zgt
nia i : ting U.S. units) have been
nia in 1979, 45 reactors (out of 104 Opera’ : .
‘c,li)wn longer than one year to restore safety margmsilA n;:clea:1 :lncg;n;(e)rﬂz
i fter 17 years when he and a co-
training, Lochbaum left the industry a ’ : o
i Nuclear Regulatory Commis
ere unable to get their employer or the . '
‘(NNRC) to address safety issues at the Susquehanna plant in northeastern Pe:u;_
syivahia. (The problem at that plant and others across the countrzo v(\:rha;a ‘?m
rected after they testified before Congress.) For ﬂ}e lfxst‘ 10 years Loc o
has been at UCS monitoring the safety of the nation’s nuclc?ar power pl amfi
and raising concerns with the NRC. He does not share the industry’s confi-
dence in the safety of the current fleet. -
Nuclear power plants are incredibly complex systems that perfo:nmd a re:_
tively simple task: heating water to create steam that spins a turbine X teg;crll o
ates electricity. Lochbaum explains that nuclear plaxtlltle sgfety grobl:;r;sremm's
- ome at eginning ~
follow a bathtub curve; the greatest number come ¢ b O}
is “broken in” and staff are familiar
life, then after a few years when the plant . if ar |
vlvith its specific needs, problems drop and level off until th_e plant begins to z;gre;d
Most of the current U.S. fleet is either in or entering its twilight year:, -
since the late 1990s the NRC has allowed reactors to incrgsase 'Itlt;i aﬂr]neo;lnt;)s ;e e:é
' : 2T hich exceeds w] ants w
icity they generate by up to 20 percent, Wi 7
g:sig}r’ledei:}; %eandle. Such “power uprates” push greateir vol:lﬁei tc;fe (;ogqlilﬁg 1:::?:
ugh the plant, causing more wear and tear on pipes  equipment.
”tl‘l;:: agency hgs also granted 20-year license extensions to 39 reactors, and A?tc;ft
of the rest are expected to apply before their initial 40-year l:tci:nses exptlr;‘d ﬁ‘ee
ti amount ar -
ime, Lochbaum says, the NRC is cutting back on |
Silrge tugg safety tests and i’nspections. Tests that were carried out quarterly are
gowmfyperforméd annually, and once-annual tests are now done when reactors are
hut down for refueling, about every two years. |
) The NRC maintai'ns that it is providing adequate ovie;lsight to lfcggaalﬂ;s
i ; idents, Gary Holahan, an o
blic safe and prevent serious reactor accids |
It)l‘lle NRC’s Office of Nuclear Reactor Regulation, explains that extended powetr
uprates, which raise the power output of a reactor between 7 and 20 percent,
re?quire’ modifications to the plant that involve upgrading or replacing eq\:pé
ment like high pressure turbines, pumps, motors, main generators, k;la
transformers. Before a power uprate is granted, be says, the NRC must make
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